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-Paper    302 

— Repairing    ^497 
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Bingay,    T.   W 664 
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— Annual    report     666 

—Dividends     25,  626 

E-ins,    Concrete    underground    1071 

—Steel    storage    1075 

Birch,    S 635 

Birmingham  district,  Ala 636 

Bisbee.     See  Arizona, 

BischoflF,  W 724 

Biscomb     T..    death    934 

Bismuth— Calif.     587 

—Price    102 

—Review.    1918    102 

Bituminous  coal.     See  "Coal." 
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Blasting— Lowering   dynamite    into    holes '925 
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Fluehill,    Colo JV 
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Kurgrcn.    A.    W 336 
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ron  ore  deposits  in  Celebes 741 

ron    ore   in    1918... 399 

ron-ore   super-taxation,   Minn /^I 

ron— Pittsburgh    markets 
-Price 


886 


1918  

Lake   Superior 

-Russia     

-Sweden    


61 
.  885 
.  608 
1076 
.1012 


.202,    329.    488, 


878 

68 

'870 

.1086 


— U.    S. 

Tan.-Apr.    1919 
Mining.    1918 

Pig     

1918     

Pittsburgh    markets   to,    ,1, 

Price     584.  717 

Editorial     •••   671 

Review.    1918    «0.    399 

Steel    prices    lowered 5S4 

Surplus    stocks    J** 

Imports     and    exports 653 

Irtysh,    Russia    ••••• "' 

Irvin     D.    F.      Chilean  interesU,   1918 

Irwin.    D.     D •••,■   \l\ 

Isle    feoyale    ^\h  Iti 

—Dividends      25.  626 

-Production   35,  213,  381,   551,  727.  93/ 

Italv— Iron     543.  954 

•  197 


60 


Tvanhoe  Mining, 


Wash 75 


279 

..•MS,    1015 

..  318 

..    770 

..1011 

..   301 

TniCTnaiionai   Dredging   ft   Drainage,  B.   C.   1039 

International    Harvester    Co 62.    67f 


lackhamer.    Cutting   timber   with 

jarkhamer    drill    mounting 

Urkling.  D.  C 

Iirks.n  county.  Ore.    Cinnabar 

Jackson,   T.   A.,  car  dumpers 


•597      lacohs  Astx 


Co. 


..  758 
..•758 
..1100 

..  991 
51 


Importa    and    exports... 


—  /.inc.  r'l/  .  . 
Jarhirlue  Nrvad 
tardine.  t.  B.. 
Taspar     Stone 


Tnt, 


■it    T 


,hor    Commission 841 

■  ning  Convention 168.  62A 


I  '!otor    Co............ 

In-rn.....  I, .,  Nickel  Co.    S««  alto  "Canadian 

tnnoer   Co"      7«.   108,   U8.  .140.   SIO.  861 

-DWi^^d.  .  .     W.  ««•  «2«-  10'  2 

-Refining  works.   Port   Colborne •429.     **': 

— Tnrbo  blow«r   ^   ' 


lion 
954 
865 
..  967 
,.  811 
..  547 
..  745 
..1148 
..  254 

tiffries,   Z. '...". ....,• \--.lli 

66"     lenks.  H    N.     Sanitary  enrrlneertar  In  tropica'38« 

..   365     Jennings.    H 277 

. .  9J4     Jennings.  S.  ' *\* 

Jerome- nishee.    Ariz 3S.   169.   381.   551 

lerome  I'ortland.  Arit.     See  "Terome-Blsbee.' 
Jerome  Verde.   Aril.   ..35,  29l  381,  SSI.  593.  677 
Jig    concentrates,    analyili.    Okla.-K«n ^55« 


Tanneg.     W.      H 
Japan— Metals. 
— Mexican      iron 
I'>I7 

ada  Mining,  Nev. 
'..    death 
Co... 
Billiton   tin 
Jefferson.   Okla. 


TI> 
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K.  K.  Mining  &  Milling.  Colo 73 

Kast-Bever.    Calif 339 

Kansas  Citv-Nevada   Consol.    Min..   Nev.   74.  382 

Kansas — Metallurgy   of   district    558 

-Zinc      ^. 1170 

Katanga '2 

—Production  214,  371.  510.  541.  594. 

762,   772,  917.    1092 

Katz.   F.    T.      Garnet   in   N.    C 903 

Katz,   S.   H.     Gas  masks  in   sulphur-dioxide^ 

atmospheres ^693 

Kay  Copper,  .Ariz 213 

Kearsarge.    Calif «S3.    1021 

Keating.   Mont 678 

Keene.   A.   F 724.1177 

Keep    up   development.      Editorial 544 

Keep  up  the  habit 493 

Keith,   A :■,■■:■■■■   fS? 

Keith.   N.  S.     Effect  of  air  in  cyanidation..   522 

Keller.    E.      Mobility    of   gold 358 

Kelley.     C.     F ">■  H* 

Kellcy.  F.  A ■  -  •  •   2SI 

Kellogg.     A.     E.       Cinnabar,    Jackson     Co.. 

Kelvin    Sultana.    Ariz 425 

Keltner.  Okla 678 

Kemp.    J.    F 4»2 

Kennebec.    Utah     1022 

Kennecott   Copper  Corp 292,  727 

— Annual    report    1031 

—Dividends     25,  626 

—Note    issue    «4 

—Production    169,   381,   550,937 

Kennedv.    Calif 425.727.811 

Kennedy.  F.  A 93-1 

— Iron-ore     concentration.     Mesabi 68.' 

Kennedy-Van  Saun  Corp 75o 

Kentucky — Fluorspar 33!" 

Keora.  Ont 464 

Kerr    I.jke    Mining,    Ont.— Dividends 25.626 

—Production    214,    254.    410.    464.552 

Kerr,   W.    A 883 

Keichum,  M.  S.     Structural  engineer*'  hand- 
book     t890 

Kew.  W.  S.  W 913 

Keweenaw    Copper.    Mich 340,  551 

Key.   A.   C.      Rand   mining.    1918 702 

Keystone.    Colo 811.    1021 

Kevstone   Copper   Mining   Co 509.   677     1073 

Kiddie,  T 815 

King  I^rand,  Kan 5">.l 

King    Copper.    Aril 550 

King    Oil,    Wash 1022 

KingSlanwood   backer    •643 

Kinney.   Minn 1064 

Kirchen.   J.   G 674 

Kirk.     M.     P 3.' 

Kirkbnd    Tjike   Gold   Mining.  Oat. ...76.    1064 

Kirkland    Porohvry    214 

Kirkpalrick.    C.    S 10|o 

Kirkpatrick.    Calif 42S.   593.   771 

Ki.tler    ft    Stephens,   Wis 1022 

Kilselss    Mountain    Mining.    B.   C 728 

Kitson.     H.     W 978 

Kiltilshv   vs.    Vevelstad    698 

Kleinsoree  Chrome  Mining,  Callt 7: 

Knight    interests,    Utah    809 

Knight    Investment.    Uuh 25* 

Knight.     1 291.93" 

Knol)  ftin.  Wash 340 

Knopf.  A.     Geologv  of      Verington.  Nev. . .  tI079 
Knowles.  C.  R.     Life  of  srooden  water  tank*  601 

Knowles.    S.    A 422 

KnoT.  H.  H 201 

—Photo    '486 

-About     Spanish 706 

Kobold,   Colo 330 
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Koenig,  S.  A 675 

Kohagen,  W.  F 336 

Kohie,   Sir   R 364 

Komat    Leasing    Co.,    Colo 35,  169 

Kootenay  Light  &   Power,   B.   C 661 

Kreisinger,    H.      Measuring  gas   temperature  608 

Krutschnitt.    J.,    Jr 674 

Krynauw     A.    H.     Cementation    199 

Kyshtim.    Russia     162 


La    Clede,    Okia 382 

La  Cuauhtemoc   M.    &   S.,   Mex 510 

La    Grange    Hydraulic    Mine,    Calif 1103 

La    Motte,    Mo *775 

La   Rose,    Ont 170,   638,  728 

—Production     254,    340,    464,   552 

La    Rue,    Minn 853 

La  Salle 300,  87<) 

—Production    36.   169,   213,  381,   727,  937 

Labbe.   C.      Repair  work  in   milling  plants.. 1153 

— Retplacing     Oliver-filter     shafts 365 

Labor.     See  also  "Welfare,"  "Housing,"  etc. 

d  gold  mining.  So.  Africa 91f 


Launde 


Mil 


ings 


Lab. 
Lab. 
Lab 
Lab. 


1918 


66 


and    reconstruction 200 

Ariz 243,  291,  379.   423.  461,  509, 

592,  944,    1020.   1101 

Wage   schedule    1009 

— .^Ajstralia      6,  902 

—Bonus     system 169,  885 

— B.    C 508,    753,1063 

— British    Malaya 473 

—Broken     Hill     902 

—Calif 167,  979,    1173 

—Colombia     609,  612 

—Colo 337,    424,    769,    808,  893 

Import   from   Mexico    3^ 

— Copper  conference  delegation 326 

Labor    covenant.      Editorial 766 

Labor— Eight-hour    day     271 

— Germany     736 

— Gold   mining   877 

— High    wages     1013 

—Idaho    549,   592,   809,   893,980 

—India    391 

— Industrial    cooperation    748 

—Mich 338,  380,  424,  462,  770,  893,  1179 

— Minimum  wage   827 

—Minn 252,  508 

—Montana     337,     423,  979 

—Nevada  Co.,   Calif 425 

—Ont 1102.   1173,  1179 

— Organization   in   settlement   of  dispute. . . .   825 

— Quebec    592 

—Some   views.      Editorial    165 

—South    Africa    470,  918 

— S.    D 770 

—Texas    1102 

— U.   S.     See  also  "Employment" 245,  326 

Copper    employee    delegates 282 

Editorials   503,  671 

Review,    1918    66 

— LTtah  461.   508,   549,  893.  936,  975,   1120,    1101 

Lachmund.  O.     Tunnel  driving   *567 

Lackawanna,    Colo 213,    339,   678 

Lackawanna  Mining  &  Reduction,  Colo 7Z 

Ladders.     Inclination     1081 

Laird.    G.    .\ 290,    1100 

—Publicity     912 

Lake    Graham    Oil,    Tex 982 

Lake   Milling,   Smelting  &   Refin.,   Mich 73 

Lake    shipping    rates     761 

Lake    Shore.    Ariz 937 

Lake    Shore    Mines,     Ont 36.    76,     170, 

638,   772,    1182 

—Dividends    25,    1012 

Lake  Superior.     See  also  "Superior." 

Lake    Superior    district    *299,  338 

Lake    Superior   Mining   Inst 1100 

Lake  Superior  Safety  Conference 1012 

Lake   Superior  transportation MOO 

Lamb.   M.   R 547,  768 

—Aftermath   in   Paris   and   London 324 

— British     molybdenum     and     tungsten     mar- 
kets        670 

— Business    opportunities    in    France 706 

— London-Paris   letter    650 


-Lyons    Fair 

-More  about  Spanish 

-Ne  '  ~     ■ 


924 
838 
563 

M..    death 547 

Lamble.    B.    C 491 

Lamme,   B.  G.     Edison  medal  award 95.1 

Lamp,    Miners'    carbide *278,  *838 

Lamp    signals.    Surveyor's *1087 

Lanark    Mining,    B.    C 75,  214 

Lance   Creek.  Wyo..  oil  and  gas 995 

Land    grants,    Canada    212 

Lane.   K.    W.     Titration  of  copper 242 

Lane    mill — Automatic    feeder *75Q 

Lang,    T.    H.      Tin    market,    1018 65 

Lang.    S.    S.      Porphyry   intrusions,    Mich...   452 

Langley.     A.     G 662 

Lanigan.    C.    A 210 

Lan/a.    A.   .1.      Prevention  of  illness 351,  373 

Lashing   timber    T '914 

Lasky.    B.    H 978 

Last-Chance,     Nev 812,  896 

Last   Chance   Mining,   N.    M..  .74,   254,    340, 

728,    1022 

Latest    mine    holocaust.      Editorial 1058 

Latest  Out.  Ida 237 

Lathe,   F.    E 815 

Laughlin.     G.     F 160 


727 


Laurier    Mining.    Wash 812.    938,    1022 

Lauther,  L.  V.     Safety  corner  guard *17 

Lavelle     Gold    Mining,    Ariz 71,  213 

Lavignino.     G.,    death 850 

Lavitt,    S 165 

Law— Ariz 337,  423    508,  635,  980,   1178 

— £•.    C 508 

—Calif 379 

— Canada     306 

—Colo 168,  424,  461 

Law   decisions — .Arizona   employers'   liability .  1178 

— Ariz,   mineral   locations 906 

— Defective   mine   drills    264 

— Discharging  water  from  plants 311 

— Effect  of  mining  patents 23] 

— Excessive  areas  in  placer  claims 359 

— Improvements    on    mining   locations 999 

— Mining    partnership    rights 698 

— Negligence   toward   mine   drive 441 

— Negligent    ladder    system    606 

— Negligently   arranging   machinery 177 

—  Proving    negligence    of    employer 471 

— Public    hierhway    leasing     1062 

—  Rights    of    surface    owners 519 

— Safety    devices    in    mines 398 

— Safety  mining  appliances 8 

—Tailings     disposal 1080 

Law— Ida    34 

— Mexico    954 

—Minn 592 

—Mining    rights    569 

—Ont 550,     636,810 

—Revision     761,  837 

— Shaft    operation    423 

—Texas    292,    462,    810 

— LTruguay    972 

—Utah    380,  725,  893,   1179 

—Washington    211 

Lawrence   Mining  Co..   N.   M 106 

Lawrie.    H.    N,      Position    of   gold '1002 

Lay,    J.    G 624 

Layman   Syndicate,   Ariz 853,    894 

Le    Roi   Ni.    2,    Ltd 997 

Lea-Courtenay    Co 591 

Leaching.   Ammonia,  Copper   1162 

-Costs     1167 

—Gold    9(, 

—Gold    ore    tailings 226 

— Heap,    copper 91 

—House.      Intemat.    Nickel    Co *432 

—Tank    *1163 

Lead— Canada 618 

— Determination    in    copper    242 

— Export  duties  116^^ 

— France      844 

Imports  995 

— Gt.    Br.    Imports    and    exports 359 

—Idaho   .-. 809.  1020 

— Tapan,   imports    954 

— Toplin    district.    1918 .= 

—Market.     1918     52 

—Metallurgy     t208 

1918    88 

—Milling   ♦397 

—Mo 852 

S.     E.     district     132 

— Monterey    801 

—Ont 1096 

—Plating    698 

—Price  1895-1918   352 

Joplin,    1918    59 

1918    52 

Lead    Producers'    Committee.      Editorial 4S7 

Lead   products,    1918    <SA 

Lead — Oueensland    953 

—Review.    1918    52 

— U.   S 542 

Editorials     457 

Prices     52 

Imports  and  exports 302,  372,  619, 

884,    1031 

Lead,  white  and  oxides,   1918   54 

Lead — World   production    52 

Leadville,  Ariz 593 

Leadville,   Colo,   district   153,  769 

—Strike     808 

—Views  *658 

Leasing  system.  Utah 

Leaver,    E.    S 335 

Ledoux,    A.   R 373,  542 

—Photo    *486 

Lee.  R.  L 167 

Leffingwell,    E.      Canning    River   Region t8S9 

Legal    aspect    tailings   disposal 1080 

Legal  Tender.  Mont.  170,  728.  772,  854,  937,  1064 

Lehi-Tintic,    Utah   638.  896.   1022 

Leighton,    A 872 

I.eighton.  Mo 262 

Leith.    C.    K 167,    634,636 

Leland.  E 1177 

Leon  Iron  Co..  Minn 292 

Leonard,    R.    W 378.  660 

Leonidas,  Minn 853 

Leszynsky.   Ariz 253 

Leroy.     C 807 

Leroy.    Ont 1064 

Lesher,     C.    E 16f 

Lessons  of  the  war   534 

"Let    the    tob    stand."      Editorial 288 

Lewis,    T.    0 290 

Lewis   Sline   Co..  Colo 7Z 

Lewis,    R.    S.     Shafting  and  belting 1132 

Lewis.  W.  C.  McC.     Colloid  state  from  elec- 
trical   standpoint    696 


Page 

Lexington-Arizona.    Ariz 253 

Li.    K.    C.      Antimony,    1918 64 

Libenad    Mill,    Colombia    *609 

Liberty,     Ariz 637 

Liberty     Bell    Gold     Mining,     Colo 73,15.' 

Liberty    Hill.    Calif 169,  593 

Liberty  Leasing,  Colo 35,     73 

Liberty   M.   &   M.,   Kan 895 

Liberty    M.    and    R..    Colo 213 

Liberty     Mining,     Minn 74 

Liberty    Mining.    Mont 74,    895 

Liberty    Potash    Co.,    Utah 168 

Licensing  of  engineers  312,  843 

Licensing    hoisting    engineers,    Nev 560 

—Editorial      589 

Life   of   wooden    water   tanks 600 

Lime  as  settling  agent  108^ 

Lime — Available  CaO  determination 739 

Limonite  at  Alta  Lake,  B.  C 197 

Lincoln    County,    Nev.      Mineral    production  508 

Lincoln,   F.  C.     Prehistoric  mining  86rs 

Lincoln.    Minn 937 

Lindgren,    W.      Tintic    district t763 

Linking  up  isolated  districts  *313 

Lintner,    S 290 

Lion  Hill  Consol.,  Utah  812 

Lipka,    J.      Graphical    computation t889 

Liquid    oxygen    explosives 657 

— Manufacture   and    use    602 

Little  Bill.   Mo 253 

Little    Bonanza,    Calif 981 

Little    Cottonwood    Transp.,    Utah.    75,    594, 

728.    772,   938,    1022 

Little    Giant,    Colo 73 

Little   Platte  Lead   &  Zinc.  Wis 75 

Lloyd-Crosslev  Strike.  Mont 594,  638 

Lloyd,    E.    R;    909 

Loader— Continuous  Twin-scoop   '45  1 

Loading- — ^Underground    mechanical     990 

Locations.   Mining,   Improvements 999 

Loco-tractor    transport    system    *313 

Locomotives,      Mine— Headlights'. 741 

Loeb,    W.,    Jr 507 

Loftus    Blue    Lead,   Calif 425 

Log    washer    *685 

Lomont,    C.    F 290 

London-Arizona.    Ariz 169,  381 

London-Paris   letter    650 

Long   Island   R.    R 24 

Longfellow.    Colo 727 

Longyear,  E.  .1.  Co.,  Minn *957 

uongyear,    G.    M 1177 

Lonnie   Boy.    Ark 637    1103 

Loon    Lake    Copper,    Wash 294,382,   594 

Lorimer  Minerals,  Wyo 812 

Loring,    W.     T 461 

Lost    River    Tin    Mines,    Wash 1178 

Loughlin.     G.     F.      Oxidized    zinc    ores    of 

Leadville     t335 

—Tintic     district it763 

Louis  Creek  Mining,   B.  C 728 

Louise.    Utah    678 

Louisiana   Consolidated,   Nev 36 

Loveman,   M.    H 251 

Lowering    dynaniite    into    holes    •925 

Lowden   drier    100 

Lowhee  Creek,   B.    C 1035 

Lubrication   of  air  compressors    *392 

-Oils      393 

Lucas.   F.   E 724 

Lucke,   P.   V 768 

Luckley,    G.    P.      Determination    of    lead    in 

copper 242 

Lucky    Cross,    Ont 812 

Lucky    Four.    B.    C 36 

Lucky  Tew  Mining,  Kan 678 

Lucky  Mack.  Ariz 551 

Lucky   Six   Mining,   Wis 75 

Lucky  Tiger  Comb.,  Mex 1012 

Ludlow.   E 414 

Ludtke.    O.    F 934 

Lugue,    C.    L 906 

Luleo,     Manitoba 214 

Lunt,    H.    F 1100 

T  utv,    B.    E.    V.      Pittsburgh    iron    markets.  .      60 

Luxemburg— Iron  195 

Lynch,    T,    K 238 

Lynn  Valley  Copper-Gold.  B.   C 36 

Lyon,  D.   A 225,  900,   1019 

^Innovations   in  metallurgy  of  lead t208 

Lyons    Fair    924 

M 

MacArthur.  .T.     Radium  industry  and  recon- 
struction        605 

MacBoyle,  E 378,  460 

McCabe-Gladstone.     Ariz 253 

McCallum,  A.  B 590 

McCaskey.    H.    D 60 

Macaulay,  R.  M.     Source  of  placer  platinum, 

B.   C. 303 

McClelland.  J.  F 1019 

McClure    Hydroelectric  plant    338 

McConnell,   T 664 

McConnell,  R.  E 422 

McCormark.    J.    H.      Automatic    feeder    for 

Lane  mill    »9 

McCormick,   A.  F..  death    336 

McCormick   Chrome,   Calif 423.  771 

MacCoy.    F 1177 

—Setting  anchor  bolts   with   sulphur 708 

McCracken  Silver-Lead  Mines,  Ariz.. 72.  463,  727 

McCrea-O'Neill,    Ont 464 

McCrorken.    E.    P 290 

McCrvstle    T.     Mine  tracks T208 

McCuIIough.  C.  H.  Jr 33 
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McCurdy.   W.    A 850 

McCurry   custom    mill,    Ark    ...■ bu/ 

McDermott  continuous  twin   scoop  loader..  JM 

McDonald.     P.    B .-V  ■■••.•••••■■ -'PPn 

McDougall,    A.      L".    S.    Steel    l.t.gat.on..  380 

McHougall,    D.    H :.«2,    54'.  'of 

McDowell,   J.    S     Basic   refractories 648 

MacGowan,    J.    K IfO 

Macgregor,  P.  M.,  death    |^7 

w_p,,;__     T     p  226 

.M.i.h"„e75-    MMniVeiiorts.  .715,  883.974.    1171 

Machinery   salvage    .■ni""V,V   tXl 

Mclntyre,    Ont 108,    812,  938 

Mackall.   K.  W.      Headlights  on   mine  loco- 

motives    .• "■:■••• 

MacKay,  B.  R.     Placer  operations.  Cariboo, 

Should    government    own 


Page 
M  anganese — Continued 
T-      5          542 

ProductionVwis *•*■* 

Protection     unlikely     *\i 

Review,    1918    ••••  „i'. 

Imports  and  exports   "'9, 

— Vancouver      

Manitoba— Mining,  1918  

Manning,    Van.    H 

— Army   gas   masks    

Manson,    E.    F 

Manufacturing  detonators 

Manzanta,     Calif 

iway  gate 


884 


B.    C. 
Mackay,    C.    H. 

telegraphs?     

McKenna,    R.    C.    ... 
McKenzie,    C,   death 

Mackenzie,  D 

Mackenzie,    G.   C -     -     ,_ 

Mackenzie,    J.    H '« 

McKenzie  vs.    Moore    *"5 

McKinlav.  W.  B \°l 

—International  money  •.•_V»oV  j;^ 'in?^ 

McKinlev  Darragh,  Ont 170,  294,  510,  1064 

—Dividends 
— Production 
McKinley-Hension.  Wis. 


.    15S 

1169 

807 

891 

.491.    547,  807 


285 

254 
1022 


IcKmley-nension.    mis Voj    osi 

McKinney   Steel,   Mich "^'  ?fi 

McKinnis,  C ;^^ 

McLean,   J.    R ^24 

McLeish.   J .••• *^^ 

—Canadian    mineral    production,    1918 618 

p     \V 1176 


1008 

734 

666 

339 

•1087 

Map— B-.    C.    Tulameen,    Geological 304 

—Colombia,   Guacomo    JjO 

—Gogebic    Range.    Wis 753 

— Margarita    Island    643 

—Mich,    copper    district 300 

-N.    C.    Garnet 904 

—Nevada,    Rochester    ,734 

— Wooden  edge  protector 621 

Margarita    Island,    Magnesite    *645 

Marguerite,    Ark *^i 

Mariposa.  Calif ••■     35 

Mariposa  Mining,  Tex '''.l;? 

Mark     Mfrg.    Co • ...411 

Market  reports.  Weekly  feature.  See  also 
under  names  of  meuls,  i.  e. — "Copper — 
Prices.'* 

Marketing  the  mine  prospect 

Marquette    Range,    Mich 

Marriott.  H.  F 

—Transvaal    mining,     1918     


Pace 

Mexican    mining   camp    phot05 "18,   '19 

Mexican  mining  in  1918  112 
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— Medals     1173 

— Minn,    members    return    930 

— Xorcross    commands 586 

—  Report    of    Association    327 

—Return    ^614 

Twin    Buttes   Exten..   Ariz 293 

'I'vphoid  and  water  supply 390 

Tyrrell.  J.   B 768 

— Early  Indian  raids  in  Mexico 477 

U 

I'dden.    J.    A noo 

— .Anticlinal    theory    t916 

Uintah    Basin.    Utah 1061 

Umpleby.    J.    B 160.    540.  S'l 

—  European    situation    1094 

I'ncia.     E«Iivia     115 

Uncommon    ores   and    metals 124 

Underfeed    firing    190 

Underground    mechanical    loading 990 

Underground    semaphore    system ^538 

Underwriters'.    Okla 678 

Unevida    Gold    Mining   Co 211 

Union.    Calif 509 

Union  Consolidated.  Nev 36 

Union    Metal    Mines.    Mo II02 

Union   Miniere.     See  "Katanga." 

Union    Natural    Gas    Co 1064 

Union     Oil     Co..     Calif 146,979 

I"nion  Sulphur  Co 510 

— vs.   Freeport   Sulphur  556 

Unionism.      See    "I..abor." 

T'nionist — an  opportunity.     Editorial 503 

I'nionyille,  Nev 340 

United    .America,    Ariz 1063 

United    Arizona    313,853 

United     Bingham.    Utah 510 

I'nited  Copper.   Wash... 382.  464.  510,  594,  726 

—Scale   of   wages    214 

United    Eastern,    Ariz 637.    771,    1103 

-Dividends    25,    285     456,   636,   801.    1012 

—vs.    Tom     Reed    Gold     Mining S49.  936 

United   Fneineertng  Socieiv 14 

United    Fillers    Corp 934 

United    Kingdom — Coal  miners 352 

—  Electric   steel   furnaces 235 

—Gold.       Pro.luctinn    Committee 2«o 

Importation    277 

— Extra  regulations   1048,    W>2 

-Import  reslrictiona   715,   1055.   1073 

—  Iron    1012 

—Metal    Slocks 215.    729.    897,    1105 

-Metals.    Imports    and    exfwrla 359 

1918    54 

-Molybdenum     670 

—  Petroleum     1020 

—  Refractories     501 

—Tungsten     670 

— Zinc.     Import    restrictions 1073 

United   Mine  Workers  of  America 676 

United  States  fProdu-tlons  and  other  mat- 
ter.) See  also  "Survey.  Oeological." 
"Bureau  of  Mines,"  etc. 

— Antimony     502.  542 

Imports  and  exporta 619.  884,  1031 

— Arsenic    regulations    23 

Review.     1018 86 
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Anthracite    restrictions    329 

liituminous    625 

Production,    1918   329 

Review,   1918   ■^i 

Statistics      949 

—Coke,    1918    329 

Review,    1918    43 

—  Copper     542 

Editorials     164 

List    of    smelteries    46 

Market,    1918    48 

Price.      See    "Copper,    Price." 
Production    by    months    371,    541,    762, 

917,  1092 

1918    371 

Review,   1918    46 

Situation      286,  844 

Stocks 726 

Import  and  exports  240,  371,  372,  541, 

619,    762,   884,    917,    1031,    1092 

—Corundum     1918   911 

—Diamonds  910 

—Emery.    1918    911 

— Employment    Service    394 

—Ferro-alloys.       Review,    1918 83 

— Ferronianganese.       Import     restrictions...   670 

—Fluorspar,    1918    196 

— German    metal    interests 532 

— Gold.     See  also  "Gold  Committee." 

Labor    and    wages    877 

Production    : 1002,    1054 

Review,    1918    41 

Sun    editorial    8 

Imports   and   exports   1003 

— Graphite 

Review,    1918    147 

Sales,    1918    1172 

—Gypsum,    1918    1098 

— Iron 

Jan.-Apr.    1919     927 

Mining.   1918    62 

Pig   202,  329,  488,  718,  885 

1918    60 

Pittsburgh   markets    60 

Price 584,  717 

Editorial     671 

Review,    1918    60,399 

Steel    prices   lowered 584 

Surplus   stocks    928 

Imports   and   exports    653 

— Labor.       See    also    "Employment".  ..  .245,  326 

Copper    employee    delegates 282 

Editorials     503,  671 

Review,    1918 66 

—Lead     542 

Editorials    457 

Prices     52 
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—  liadium,     1918     134 

— Saitueter   imports    386 

— Seiei'uuin,     1^18     124 

— Silver.      Production,    1919    1054 

— Soapstone,    1918    126 

— .ape.ler    statistics.     1918 958 

—Soda  ash,    1918   1056 

— spiegeiei^en.        Import     restrictioms b'/li 

— Sirontium,     1918     124 

—Sulphur,    1918    130 

ijistributing  govt,  stock 204 

—Sulphuric    acid    960 

—Sulphuric  acid,    1918 130 

— Talc      1918     126 

—  lariff    Commission    962 

— Taxation.      See    "Taxation." 

—Thorium,    1918    124 

—Tin      542 

Editorials  287 

Export  restrictions    24 

House    gets    complaint    455 

Importation  1011,  1169 

Imports    and    exports     480,    884,    1031 

— Titatium,    IfllS    la.i 

— Tung:,ten     542 

Price     80 

Editorial    629 

Production,    1918    , 285 


Imports 


xports,     302,     372.     619, 


1031 


— Magnesite,    1918    131 

Embargo  removed   1010 

Imports    485 

— iMagnesium.      Review,   1918    96 

— Manganese     542 

Production,     1918 444 

Protection     unlikely 413 

Review,     1918     77 

Imports    and    exports    619,884 

—Metals.      Editorials     ' 333 

Production    1916-1918    39 

Sale    of    govt,    stock 272 

—Mica    123 

— Minerals     282 

Foreign  trade  committee 972 

Resources    971 

— Mining    machinerj-    export 764,    882,    1171 

—Mining.       Review,     1918 103 

— Molybdenum 

Price     83 

Review,   1918    82 

—Nitrates    585 

Disposal    of    stocks 413,    764.    800,  927 

Importation      927 

Research    work    624 

—  Palladium.     1918     124 

—  Petroleum    370,   543 

Development     329 

Feb. -March,    1918,    1919 909 

1918    183 

Oil    shale    possibilities    '217 

Review,      1918 43 

Imports    and    exports 909 

—Phosphate  rock,  1918  1148 

—Potash     202,     1011 

Embargo    removed    1010 

Fordney  bill    1093 

Imports  License  Bill  161,  243,  413,  437, 

455,   499,  585 

House    Committee    Hearing 1168 

Independence  possible    370 

1918     125 

—Pyrites,   1918    130 

Importation     201 

Imports   and  exports 884,    1035 

— Ouicksilver    1172 

Future    876,  878 

Market  review.    1918 44 


Kc 


1918 


78 


Tariff    1094,     1011,    IK 

Imports  ■  and    exports 80,  480 

—  Uranium,    1918    125,   134 

—Vanadium.  Review,  1918 149 

—Zinc     542 

Editorials     205,  588 

Market,    1918 58 

Review,    1918    57 

Smelting    capacity    58,961 

Statistics,     1918 958 

Tariff    282,   636,    1011 

Imports  and   e-xports,   57,   302,  372,   619, 

884,   1031 

—Zirconium,     1918     125 

U.   S.   Assay   office    994 

U.    S.    Chamber   of  Commerce.      See   "Cham- 
ber." 

U.    S.    Copper    Co 36,812 

U.    S.     Copper     Products     Co 548 

L'.    S.    Employment    Service 437 

U.    S.    Manganese    Corp 74,  426 

U.    S.    Smelting    Co 58,    145,    551,  961 

U.  S.  Smelting.   Ref.  &  Min 158 

— .Annual     report     798 

— Balaklava  suit    883 

—Dividends   285,  801 

— Mammoth   smeltery   979 

V.   S.    Spruce   Prod.    Corp 245 

U.   S,    Steel   Corporation 62 

— .-\nnual    report     704 

Editorial      721 

— Decline  in  orders   761 

— MacDougal    litigation     380 

— Pensions     338 

U.    S.    Steel    Products    Co 813,  855 

U.    S.    Vanadium   Devel 72,  894,  1180 

r.    S.    Zinc    Co 58,961 

United    Verde    Copper,    Ariz.. 72,    213,    253, 

381,  423,   810,   980,   1062,   1103 
—Dividends     456 

—  Expansion    of   plant    337 

—Production    762,  772,  917,  1092 

United    Verde     Exten.,    Ariz.... 35,    72.     90, 

213,    423,    549,    593.    637,    677.    783,    810, 

894,  953,  980 

— .\nnual    report     495 

—Dividends    456.    1012 

—Haulage   tunnel    770 

—  Production    371,    541,    763,    771,   917.    1092 

—Smelting   *150,  *151 

United  Zinc  Smelting  Corp 58,  961 

Uiiwatering — Compound    air    lift *436 

Uranium— U.    S.,    1918    125,   134 

Uren.    E.    C 547 

Urquhart,     L.       Russia     today 402 

Uruguay — Law      972 

—.Mining,    1918    117 

Use  and  abuse  of  safety  fuse 229 

Use  of  concrete   underground *1071 

Use   of   headlights    on    locomotives 741 

Use    of    tamping    bags 602 

Uses   and   limitations   of   respirators 472 

Uses    of   mercury    988 

Utah   Apex.   Utah 181.   464,  855 

—Utah    Consol.    litigation 379 

ITtah    Consol 181.   211,854 

—Dividends    25 

— I'tah   Apex  litigation    379 

Utah    Copper   Co...  168,    181,    340,    379,    812,  938 

— .\nnual  report    797 

— Copper    situation    379 

—Dividends    25,    626 

—Production  ..170.  371,  541.  552,  762.  917,  1092 

— Ouarterlv  statement 495 

—Tax  suit    769 

irtah    Iron    &    Steel.    Utah 896 

Utah— Labor   461,    508,    549,    936,    893,   975. 

1020,  1101 

—Law    380.   725,    1179 

ITtah    Lsg 340 

Utah— Leasing  systems    769 

Utah   Metal   &  Tunnel  Co 211,  552 

Utah  mine.  Utah 75 

Iltah— Mining    168 

1918     178 

Operators'  Committee 626 
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Utah    Ore    Sampling    Co 181 

Utah — Petroleum    337 

— Potash     182 

Utah    Power   &    Light   Co 549 

UtahSalduro,     Utah 728 

Utah-— Scheelite  182 

L  tah    Society    of   Engineers 336,422 

Utah    State    Industrial    Comm 423 

L  tah    Sulphur,    Utah 294 

Ute    Oil    Co.,    Mo 218 

l.:tica.     Calif 293 

Uti  a.   Minn 594 

Utilizing    volcano    steam 307 


Vail,   T.   X.      Copper   economy 308 

Valley    Forge,    Mont 170 

Valuation  of  mines 785 

\"alve   control.   Electrical "411 

Valve.     Gas-reversing     "498 

Van    Arsdale,    G.    D 1009 

— Copper    slag    from    microscopic    point    of 

view    '815 

Editorial    848 

Van   Barneveld.     See  "Barneveld." 

VanDruff.    R.    E 1019 

Van  Dyke,  .^riz 593 

Van  Ryn  Deep,  So.  Afric 703 

Van    Winkle,    C.   T.      Ball-milling  and  floU- 

tion     708 

Vanadium    in    1918    149 

Vancouver   Assay   Office 34 

Vancouver  Chamber  of   Mines.  See  "British 

Columbia." 

Vancouver — Manganese     884 

Vanderlip,   F.   A.      European  conditions 1097 

— Editorial     fi3o 

Vedder,  G.  C.    American  methods  in  foreign 

^  trade   f335 

Venezuela — Copper     439 

Mining     795 

— Gold      439 

— Magnesite,    Margarita    Island *64S 

—Mineral    industry    438 

— Mining    944,    1056 

— Petroleum     440,  734 

Ventilation — Coeur    d'Alenes     .'603 

— Prospects      *926 

Vera   Cruz    Leasing,    N.    M 36,  74 

Verde  Combination,  Ariz.. 35,   169,  381,  463, 

Verde     Hub,    Ariz .'425 

Verde    Inspiration,    Ariz 72 

Verde    Squaw,    Ariz 425 

Vibratory  screen   III4 

Victor,   A.    F 1100 

V  ictor,     Colo 35 

Victoria,     Colo 727,  895 

Victoria    Copper    Mining    Co.,    Mich 294 

— Annual    report    ,SS3 

Victoria    Mines,    N.    M 982 

Victoria-Nevada,     Nev 1 104 

Victoria    Divide,    Mont 678 

Victory    Liberty    Loan.. 523,    535,    573,    627,  714 

—Editorials    628.    721,    765.    803,  845 

Victory,     Okla 933 

Villa,    F.    204,  963 

\  illage    Deep,    So.   Afric *471 

— Deep    shaft    322 

Vindicator  Consol.    Gold   Mining,   Colo.. 73,  893 

— Annual    report    583 

— Dividends      , 285 

Vinegar    Hill,     Kan 727 

Vinegar    Hill    Zinc,    Wis 75 

X'ipond-North    Thompson 340,  464 

Virginia-Louise,    Nev 340,   426     811,  1021 

Virginia,    N.    M 982 

Viviai;.    D.    L 768 

Vocational   education    423,   844,   893,980 

Vogelstein  &  Co 532 

Volatilization.     Gold 839 

Volcano  steam  utilization 307 

W 

Wachusetts,    Kan    593 

Wadsworth.   F.    M.     Efficiency   in   use  of  oil 

fuel     : t.33.'! 

Wage.  Minimum 827 

W'ages.     See  also  "Labor." 

Wages  and  labor  in  gold  mining 877 

Wages.    Bisbee,  Ariz 1009 

— United    Copper    214 

Wagner.    R.    E.      Electric   arc    welding *743 

Wagon,     Shop     '1087 

Wahlberg,     N.    A.       Section     insulator *279 

Wakefield,    B.   C 464 

Waldron,    Ariz 637 

Walker,   A.    L.     Metallurgy  of  copper 90 

Walker,    Calif 937 

Walker.    W.    H 669 

Wall,    H 367 

Wall    Street    Copper,    Nev 2M 

Wallace.    R.    C 674 

—Mining   in    Manitoba Ill 

Wallaroo    &    Moonta    Mining    &    Smelting, 

Aus. — .Annual     report     845    OSO 

— Concrete   underground   works •I07I 

Vrallere.  Sir  E.  A.     Labor  and  gold fll8 

Walsh,    T.   T.      Physics  of  mine  ventilation.  .t889 

Waniukoff.  W.    A 817 

Wano  Mining  &  Milling.  Colo 73 

War  Committee  of  Tech.  Societies 9 

War    Contracts    Bill 282 
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War  Dmi.— Nitr»t»  of   soda   rtor»*e.  .  . . . .   Ml 

—Sale  of   mrtals    "2,  625 

War    Industries    Bd. 

— Economic  crirr.r    ,r;   tin 

^Sulphur    Corr.r-f -jc     _^t 

— Tungsten    Cor  •      uc ^^^ 

ur.f  \iinrral«  Invc^tiRition  Committees iii 

W^J    Mrne7lu'ReUc(''E.n..l60.     201.    292.^^^ 

_....     .   ,  .'   164 

— Editorials   ,,. 

—Relief   delayed    ;.• J„ 

^-s'n^u^^"o^=qg:^s^,;;; 

03 


—Editorial    

— HearinK*     

— Pratt  claim   

—Regulations      

War   Saving    Stamps    577.  587 


....  927 

716 

624,  625 


War  Topics.  ,   ,       j 

— .Xftermath  in  Pans  and  London. 
— .Muminum  and  the  war. 


324 
228 

—Cadmium    in    the    war ■ 'J' 

— Fiehting    the    Boche    underground V»» 

—How    is    Germany    to    pay? »0'| 

— Mining    engineers    in    war 

—Plea     for     honesty '°- 

War   Trade    Board    |,| 

— .Austrian     trade     -.., 

—Black    lists    withdrawn o^- 

—British     import     restrictions ''| 

— Bureaus    consolidated     ',g 

—Emery   importation    ^z^ 

207 
842 
667 
927 


1169 
214 
844 
560 


716 
....1019 
....   167 

210 


—Enemy   trading   list 

-^Export    conservation    list    

— Import  license    

— New  import  license    

— Nitrate    importation . 

-Potash    and    mapnesite   embargoes 101  u 

—Sweden    to    receive    meuls .f'J^ 

— Tin     imports     

Waring  and   Williams.  Mo...... 

Warns    of    oil-stock    fakes    

Warriner.    R-    C ^j^ 

Wart'inwdler.  ^Z  '  Concitic  "launde^'  "linings  880 

Wasapika,    Ont. Vi' "c 'ij  "  Voii 72 

Wa.hing    plants.    Batesville   field.    1918 7^ 

— Maenesite    '{„ 

Washington     .^ward o"  ■"-■u"  '  ioV    578 

"Washington     G."      About    Spanish ....  198,  578 

Washington— Pelroleam •--,-, 

Washoe   Smelterv.      See      Anaconda. 
wlS^Determiriation  of  diMolved  oxygen.  241 

— nisrharging.  from  mining  plants |i' 

—Disinfecting     °" 

Water   mains.   Thawing  cost. .604 

Water    measuring,    Onfice   bucket >»" 

Water,    Mine.   Neutralizing 4'8 

Water  power    development    .......  •■■-•■•■•••   »)" 

Water  prevention— Concreting  drill  holes. . . .  309. 

Water   tanks.   Life   of  wooden 60U 

Watkins.    E 

Watson.    A.    A 

Watson.   E.    R 

Watt.    A.    P :•••••,• •.■:.;„„ 

Watt.    A.    P.      Economics    of    concentration. 

775.    1146 

Ball    milling    and    flotation    *53 

Watferson    et    il    vs.    Cnise ''? 

Wayland,    R.    G |«' 

Wealth     •••: •• Ill 

Weather    forecasting    and    aeronautics 243 

Webb.     C      D J5« 

Wehh.   Minn "^ 

Wed»e    furnace    VaV   in? 

Weed.   W.    H "'•  ?2? 

Weeks.     F.     B •«' 

Wei-.if  and  measures  conference .•■     ^^■' 

Weld.   <      M "*-.22i 

Welding-  Electric     ate     7JJ 

Z^''""""'    ■       ru,her:V.;"'''""'''.>«2'' 

W,'  ntion    '395 

_?!  864 

_I,  Shenango  Furnace  Co.  338 

M '*' 

_M  "« 

-pj,  ss 351 

— <;,r  •  ig   in    tn>pies *389 

_^„      \(-,,    120 

-State    in..ir««e.    Nev •985.1015 

Wellinglon,   Colo 2'' 

—Dividends     *85 

Wellman  Seaver  Morg«n     Co 3J.  460,  498 

Wells.     A.     E. «« 

WeIN     B 33 

-Address  lo  Amer.  Mining  Congress 489 

Wells.    R.   C.      Cyanogen    in    cyanide.. 710 

— Moflienrlainre    of    sodium    compound! 71" 

Wendi,    r.     L 3J« 

We.  "     ■  J53 

We  ■  •"' 

w'  -,d. 456 

_rr  '     3M.    464.    510. 

f.,ll<    «7«.  7?-,  77t,  til.  854.  895.    9«2 

West   nt.nler.   td« «•' 

West   «ide.   Colo. 3J9 

We«f  Tc^as  Sulpbar  Co 550 
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Western    Chem.    Mfrg.    Co 1053 

Western    Colorado     Power    Co 677,     1129 

Western    Devcl.   Co.,    Calif 593 

—  tJividcnds    2  = 

Western     .Magnesite.    Calif 72,339 

Western    .Mexico — Improved    conditions....   837 

Western    Mining,    Colo '659 

Western    Nevada,   Nev 36 

Western  Ore  Co..  Calif 72,  169 

Western   Society  of  Engineers 157 

Western    Talc.    Wash 552 

Western  Tunnel.  Colo 169 

Western  Utah  Copper  Co 75.  382.  638.  982 

Western    Utah    Mining    594 

Wc-lcrvclt,     W.     L 225 

Wcstinghouse.    Electric 591.    935.    1061 

—  Memorial     scholarship 967 

— Protc.tion   against   reversed   phases 21 

Weston,    E.    M.      E-ulkheads   on    Rand '538 

— Mauss    separator    *862 

— Mining  conditions  in  .^frica 363 

Editorial    504 

Wet-pulp    screening   device '760 

Wctherill    magnetic    separator '1156 

Weltstein,   J.    R.      Lead  products 54 

Wharton    Steel   Co.,    N.    T 74,  728,   772,  982 

What    about    copper?      Editorial 164 

What    is    Bolshevism? 276 

Wheat    bills    '. 458 

Wheeler    Condenser    &    Eng.    Co 251 

Wheeler,    H.    A 934 

— S.   E.   Missouri   lead  district 132 

White,    A.    G 225.1168 

White   Caps    Minini'     Nev 74 

White.    D 225 

White.    L.    C 674 

White   lead    and   oxides,    1918 54 

White.    O.    V 1019 

White  Pine  Exten.  Copper,  Mich 73 

—  Production    36.   213,  381,   551,   727,  937 

W  hite  Reserve,  Ont 728 

Whitehead.  R.   L.,  death 210 

W  hilemarsh  Mining,  Minn 74 

Whiterock  Magnesite.  Calif 853 

Whiteside.  A.  M 660 

Whitinc    F.    D 636 

Whitlach  Gold.   Mont 638,   1064 

Whiinev.  C.   W 547 

Wiard,    E.    S 1177 

Wicks,     F.     R 336 

Wilfley.  C.  R..  milling  in  San  Juan 1129 

Will    it    come   to   this? 794 

Willes.     C.     F 1009 

Williams,    H.    H 592 

Willis     C.   F.     Housing  problem 864 

Willison,  Sir  T 492 

Wilson,    A.    W.   G 306 

— Canada's    international    relations 308 

Wilson,    C.   M 422 

Wimmler.  N.  1 850 

Winchell,    A.     N 787 

Winchell,    H.    V 373,    414,    492.837 

—Photo    '486 

Windbigler,    C :_678 

Wire    rope    investigation    737 

Wirth.   C.    850 

Wisconsin— Mineral    land    219 

—Zinc     592 

1918     133 

Mining   costs    564 

Wisroosin  Zinc  Co..  Wis 75,  592,   1107 

Wiser.    0 33 

Witherbee.  Sherman  &  Co II7I 

Witwatersrand  gold   mining '469 

Wohlwill   gold   refining  plant    '789 

Wolf.    H.    J 33.      103 

— Commercial  possibilities  of  oil  shale *217 

Wolf   lamp    278 

Wolf     Silver.     B.     C 462 

Wolf  Tongue  Mining  Co 285 

Wolflin.   H.   M 934 

Wolfram— Bolivia   Mining   '597 

Production.  1908-1917 597 

Wolfram    mining   in    Bolivia •.';97 

Wolfram— Queensland     953 

Wolframite— Screening    1112 

Wolverine.    Mich 510 

-Dividends     2«5.  801 

—Production    551,  772 

Wommack   &    Co.,   Mo 594 

Woodbridge.    n.   E..... 6.14 

— Iron  ore  taxation.  Minn 791 

Editorial  803 

Woodhridge,    Minn 982 

Woodbury.    L.    S..    death .'3,   167 

Wooden  edge   map  protector •621 

Wooden   water  tanks.  Life 600 

Wnodlawn.    Utah    812 
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HERBERT  C.  HOOVER 


BENEDICT  CRO^VELL. 


Mining  Engineers  in  the  War 


By  F.  F.  SHARPLESS 


The  achievements  of  H.  C.  Hoover  at  the  out- 
break of  the  war  are  summarized,  and  tribute  is 
paid  to  the  success  of  his  luork  as  Food  Controller 
in  more  recent  times.  Mining  engineers  have 
been  prominent  in  every  branch  of  ivar  endeavor, 
and  a  great  number  of  them  have  earned  national 
if  not  international  distinction.  In  the  United 
States,  they  have  been  chosen  to  fill  posts  of 
vast  responsibility,  arid  have  invariably  achieved 


succes.'i.  The  war  activities  of  the  Govern- 
ment  bureaus  staffed  by  mining  engineers  and 
geologists  have  resulted  in  the  solution  of  many 
problems  in  connection  with  the  supply  of  raw 
material.  The  prominent  American  mining  engi- 
neering societies  have  furnished  a  great  number 
of  men;  and  both  the  profession  and  its  indi- 
vidual members  are  to  be  congratulated  on  their 
excellent  work  in  matters  of  national  importance. 


UPON  tha  declaration  of  war  b2!:ween  Germany 
and  the  Allies,  the  chaotic  situation  produced 
among  the  tourist  population,  which  we  may  nov/ 
recall  with  some  mirth,  developed  almost  over  night. 
London  found  herself  the  rather  unwilling  harborer  of 
many  a  shipwrecked  traveler,  men  and  women  without 
home,  food,  shelter,  or  friends,  and  with  nothing  in 
their  pockets  that  resembled  real  money.  Willing  as 
they  were,  the  American  consulates  and  the  Embassy 
found  themselves  overwhelmed  with  the  care  of  a  dis- 
organized horde  of  scared  women  and  brainless  men. 
Our  Ambassador,  in  this  emergency,  thought  of  an 
American,  well  known  in  London  for  his  capacity  and 
executive  ability.  He  called  up  H.  C.  Hoover  and  asked 
if  he  would  lend  his  assistance.     He  would;  and  within 


a  few  hours  Hoover  had  organized  a  force,  the  members 
of  which  were  busy  in  financing  and  moving,  in  orderly 
manner,  this  crowd  of  lost  or  strayed  Americans. 

Hoover  was  a  mining  engineer;  his  relief  organiza- 
tion was  chiefly  of  engineers,  most  of  them  mining 
engineers.  They  were  selected  not  because  they  were 
mining  engineers;  they  were  selected  because  they  had 
had  experiences  fitting  them  for  handling  any  sort  of 
unexpected  human,  physical,  or  financial  trouble.  Many- 
of  them  had  themselves  been  stranded,  lost  in  darkest 
Africa,  near  death's  door  in  half  a  dozen  places,  and 
had  tackled  and  handled  successfully  much  worse  situa- 
tions than  the  feeding  and  shipping  of  a  lot  of  stray 
sheep  in  a  place  where  there  was  plenty  of  food  and 
lots  of  shipping.     Hoover's  assistants  were  chosen  for 
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their  ability;  it  o*  V  happened  that  they  were  nearly 
all  mininjr  engineers. 

This  work  having  been  finished  so  successfully,  it 
was  only  a  short  time  until  another  big  organization 
problem  presented  itself,  one  of  vast  proportion  and  of 
complications  scarcely  conceivable  at  its  inception — the 
relief  of  the  Belgians.  Without  a  moment's  question, 
this  stupendous  task  fell  to  Hoover,  the  mining  engi- 
neer— a  task  involving  problems  of  commerce,  finance, 
and  diplomacy  all  conducted  under  most  unfavorable 
conditions.  Again  Hoover  called  for  suitable  help,  and 
again  he  found  it  largely  among  the  mining  engineers, 
men  who  had  met  unexpected  situations  and  acquitted 
themselves  with  credit.  An  English  critic  of  the  work 
describes  it  as  "the  formation  of  the  largest  and  most 
successful  grocery  business  in  the  world,  and  it  was 
done  in  less  than  six  months."  This  success  in  Belgium 
was  in  no  way  due  to  official  support  from  the  United 
States.  Indeed,  not  only  were  moral  and  financial  sup- 
port lacking  from  our  Government,  but  the  members 
of  the  commission  were  instructed  to  get  out  of  the 
country,  instructions  that  were  reluctantly  and  slowly 
followed. 

Harry  E.  V.  Britton.  one  of  the  English  founders  of 
the  Pilgrim  Society,  paid  tribute  to  the  ability  and 
integrity  of  mining  engineers  when  he  remarked  of 
their  work  in  Belgium:  "Your  flag  has  guarded  more 
relief  than  the  philanthropy  of  the  whole  world  ever 
dreamed  it  would  be  asked  to  supply.  Under  the  Stars 
and  Stripes  a  distressed  civilian  army  greater  than 
the  combined  militant  armies  of  France  and  Gennany 
is  being  kept  alive.  You  have  pierced  the  lines  of  all 
armies,  broken  all  blockades,  and  gained  the  first  really 
decisive  victory  of  the  war." 

One  thing  that  ought  not  to  be  lost  sight  of  is  the 
fact  that  Germany,  after  we  had  entered  the  war,  asked 
Hoover  and  his  American  engineers  to  continue  in 
charge  of  the  work  of  Belgian  relief,  in  so  great  esteem 
did  it  hold  the.se  gentlemen. 

Control  of  American  and  Allikd  Food  Supply  in 
Hands  of  Mining  Engineers 

The  work  of  this  group  did  not  stop  in  Belgium; 
their  task  grew  even  greater.  With  our  entry  into 
the  war  their  problem  became  that  of  teaching 
110  millions  of  Americans  how  to  eat,  ao  that  twice 
as  many  millions  abroad  might  not  suffer.  On  Apr.  7, 
1917,  it  suddenly  grew  from  the  complete  rationing  of 

10  millions  to  the  education  and  assistance  of  300 
million  souls.  In  the  group  that  Hoover  drew  around 
him  for  this  work  more  mining  engineers  of  prominence 
are  found:  Edgar  Rickard  as  Hoover's  right-hand  man. 
(.".  \V  Merrill  a.s  the  head  of  the  Chemical  Division, 
Mark  kcqua  of  the  Oil  Division — all  art'  distinguished 
mining  engineers.  But  we  need  not  dwell  on  the  won- 
derful iKcompliahments  of  the  Food  Administration: 
they  are  luilv  known  to  the  American  public.  Hoover 
leaves  it  to  tike  up  an  even  bigger  work;  the  rationing 
of  all  Europi     IS  well  a.s  America.     The  Eveiiiiui   font 

•f  a  recent  dat*'  publi.shes  an  article  entitle,!   "Hoover 

11  Retrospect."  It  summarizes  the  situation  in  closing 
with  this  paraKi  M'"'  "The  American  people  have  come 
to  th'  point  whtT'  Mcy  would  trust  him  with  almost 
any  kind  of  adminHtrntion   job." 

Before  this  war  wa     .t.irted,  the  Germans  knew,  and 


it  was  not  long  before  the  Allies  recognized  the  fact, 
that  this  was  to  be  a  war  of  engineers,  a  war  in  which 
production  would  occupy  the  attention  of  a  far  greater 
number  of  persons  behind  the  lines  than  were  engaged 
in  the  actual  battle,  and  the  mining  engineer  was  per- 
haps the  first  to  recognize  the  fact  that  the  occupation 
of  the  Belgian  and  French  coal  and  iron  fields  was  to 
give  their  possessor  a  tremendous  advantage  in  the 
conflict.  He  saw  his  work  cut  out  for  him  not  only 
in  the  mines  far  to  the  rear,  where  metals  and  fuel 
were  produced,  but  he  soon  learned  that  he  was  also 
needed  right  in  the  very  front  lines.  The  building  of 
trenches,  and  their  destruction,  have  fallen  largely  to 
his  lot.  particularly  their  destruction  from  beneath. 
It  has  been  his  business  to  quietly  work  his  way  to  a 
point  beneath  the  enemy,  and,  there  placing  his  e.xplo- 
sive,  blow  trench  and  defenders  into  eternity.  This 
was  not  a  one-sided  game;  both  played  it;  and  every 
man  engaged  in  the  work  knew  that  the  deathly  quiet 
around  him  was  no  security;  that  at  any  minute  a 
mine  might  be  sprung  and  his  whole  company  be  wiped 
out  of  existence.  It  is  one  of  the  most  useful,  danger- 
ous, and  nerve-racking  occupations  that  a  soldier  may 
engage  in. 

THt;  Tunneling  of  the  Col  di  Lana 

It  was  Gelasio  Caetani,  an  Italian  by  birth  but  an 
American  mining  engineer  by  education  and  profession, 
who,  in  three  months,  tunneled  and  blew  up  the  famous 
Col  di  Lana,  an  impregnable  natural  fortress  in  the 
Dolomite  Alps,  held  long  by  the  Austrians  and  at  great 
cost  to  the  Italian  besiegers.  His  countrymen  suflFering 
severely,  and,  failing  to  take  and  keep  it,  Caetani  under- 
took to  and  did  blow  out  of  existence  a  natural  fortress 
four  acres  in  area.  While  he  was  working  on  this 
job  there  were  days  at  a  time  when  over  2000  enemy 
shells  per  hour  were  dropped  upon  this  area,  no  larger 
than  a  city  block. 

Steps  were  taken  for  the  formation  of  a  volunteer 
regiment  of  engineers  in  New  York  on  Apr.  3,  1917. 
Arthur  Dwight,  who  later  received  his  commission 
as  Major,  was  active  in  the  enlistment  of  this  organiza- 
tion, which  later  became  the  11th  Engineers.  Many 
of  its  members,  orticers  and  privates,  are  members  of 
the  American  Institute  of  Mining  Engineers.  It  was  a 
part  of  the  first  l)ody  of  troops  sent  to  the  other  side, 
and  particularly  distinguished  itself  on  the  French 
front  during  the  withdrawal  from  Cambrai.  Busily 
occupied  in  railway  construction,  its  members  suddenly 
became  aware  that  the  Germans  were  upon  them. 
Abandoning  picks  and  shovels,  and  finding  guns,  it 
suddenly  became  a  fighting  regiment  which  held  its 
own,  the  equal  "f  any  infantry. 

O.  B.  Perry.  Ijiter  Lieutenant-Colonel  Perry,  and  his 
a.s.sociated  engineers,  are  responsible  for  the  formation 
of  that  splendid  Ixuiy  of  men  designated  as  the  27th 
Engineers,  a  regiment  of  miners  and  mining  men, 
nearly  all  the  officers  and  many  of  the  privates  being 
mining  engineers. 

Not  only  in  the  Engineering  Corps  do  we  find  the 
mining  engineers,  but  they  have  been  received  gladly 
into  ever>-  branch  of  the  service.  We  find  them  as 
officers  in  the  Ordnance  Department,  in  the  infantry, 
the  signal  corps,  and  the  Hying  corps,  and  again  as 
civilians  holding  important  oflices   at  Washington. 
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One  of  the  first  and  one  of  the  most  important  steps 
taken  in  connection  with  our  participation  in  the  war 
was  the  formation  of  the  Naval  Consulting  Board  by 
Secretary  Daniels.  The  board  was  composed  of  25  of 
the  most  distinguished  scientists  and  engineers  in  the 
country.  For  some  time  in  advance  of  our  entry  into 
the  struggle,  its  various  committees  had  done  much 
in  the  way  of  organization  and  were  hard  at  work  on 
various  problems  while  we  were  still  discussing  pre- 
paredness. W.  L.  Saunders,  its  chairman,  who  is 
responsible  for  much  of  its  good  work,  is  an  ex-president 
of  the  American  Institute  of  Mining  Engineers. 
Lawrence  Addicks,  B.  B.  Thayer,  David  Brunton,  and 
Joseph  Richards,  active  members  of  the  board,  are  dis- 
tinguished in  the  professions  of  mining  and  metallurgy. 

Engineering  societies  Volunteer  for  Service 

Soon  after  we  were  informed  that  a  state  of  war 
existed,  our  engineering  societies,  knowing  that  they 
and  their  members  could  be  of  material  assistance  to 
the  Government  in  many  lines,  volunteered  their  serv- 
ices. The  Mining  and  Metallurgical  Society  of  America, 
the  American  Institute  of  Mining  Engineers,  and,  later, 
the  War  Committee  of  Technical  Societies  all  begged 
for  opportunity  of  service  for  themselves  and  for  their 
members.  Recognition  from  Washington  was  slow. 
Lack  of  organization  there  and  ignorance  of  the  tre- 
mendous work  in  hand  prevented  early  acceptance  of 
the  versatile  attainments  of  mining  engineers.  But 
things  gradually  changed,  and  later  we  found  them  not 
only  on  the  Food  and  Fuel  administrations  and  on  the 
Naval  Consulting  Board,  but  as  distinguished  members 
of  the  War  Industries  Board,  Tax  Review,  Shipping 
and  Export  boards,  and  of  the  War  Minerals  Committee 
and  in  the  Agricultural  Department. 

Among  the  well-known  engineers  in  Washington 
we  note  Yeatman,  Jennings,  Spurr,  Potter,  Rogers, 
Thomson,  Arnold,  Chase,  Liddell,  Lindsley,  Mein,  and 
many  more  hitherto  known  only  as  mining  engineers. 
No  more  important  position  was  held  by  a  civilian  than 
that  occupied  by  John  D.  Ryan,  until  recently  Second 
Assistant  Secretary  of  War  and  head  of  the  Air  Pro- 
duction Board.  Though  not  strictly  a  mining  engineer, 
Mr.  Ryan  is  so  intimately  associated  with  mining  and 
engineering  that  the  profession  may  rightly  lay  claim 
to  him,  and  take  pride  in  the  work  that  he  did  in 
bringing  order  out  of  the  chaos  in  the  Air  Production 
Division. 

Achievements  of  the  Bureau  of  Mines  and 
U.  S.  Geological  Survey 

Congress,  the  departments,  boards,  and  committees 
have  called  upon  the  Bureau  of  Mines  for  help,  and  the 
Bureau  has  given  it  or  has  turned  to  the  mining  engi- 
neers of  the  country  and  made  liberal  use  of  their 
voluntary  service.  In  our  gas  problems  it  was  the 
Bureau  of  Mines,  with  its  laboratories,  chemists,  and 
engineers,  that  was  prepared  and  first  attacked  a  sub- 
ject about  which  our  military  authorities  knew  little 
or  nothing  18  months  ago.  Likewise  the  U.  S.  Geo- 
logical Survey,  with  its  large  staff  of  trained  geologists 
and  engineers,  has  been  of  great  assistance  to  the 
Government  in  connection  with  raw-material  problems. 

Mining  engineers  have  played  a  very  important  part 


and  a  very  vital  part  in  the  matter  of  supplying  the 
Government  with  its  requirements  of  iron,  copper,  lead, 
zinc,  chromium,  and  other  necessary  metals.  In  this 
connection  we  usually  think  of  the  important  part  that 
the  great  metal  companies  have  taken  in  supplying 
adequate  quantities  of  metal  while  operating  under  the 
greatest  diflSculties,  not  only  increasing  their  production 
but  often  developing  new  sources.  Examining  this 
subject  a  little  more  closely,  we  learn  that  the  respon- 
sible officials,  the  men  who  must  get  out  the  metals, 
the  managers  and  the  superintendents,  are  mining 
engineers,  without  whose  efficient  management,  with 
shortage  of  labor,  inefficiency,  and  high  costs  continually 
staring  them  in  the  face,  supplies  would  have  been 
woefully  short. 

Though,  naturally,  some  reluctance  was  shown  in  call- 
ing upon  civilians  to  take  up  military  work,  the  War 
Department,  on  the  whole,  has  been  open-minded  in 
its  actions,  notably  in  the  calling  of  Benedict  Crowell  to 
become  Assistant  Secretary  of  War,  practically  Director 
of  Munitions.  Mr.  Crowell  was  chosen  because  of  his 
capacity  to  work  and  get  results.  He  is  a  cutter  of 
red  tape  when  possible  and  the  man  to  whom  the 
War  Department  is  indebted  for  much  of  the  rapidity 
with  which  it  has  obtained  results.  The  War  Depart- 
ment has  also  had  the  benefit  of  the  services  of  the 
distinguished  engineer  D.  W.  Brunton,  as  the  head  of 
its  Inventions  Board. 

That  an  ample  supply  of  explosives  might  be  fur- 
nished to  our  forces,  and  that  it  might  avoid  entire 
dependence  upon  private  manufacturers,  the  Govern- 
ment has  built  two  large  smokeless-powder  factories, 
each  costing  about  $50,000,000,  and  has  placed  them 
in  charge  of  two  distinguished  mining  engineers,  D.  C. 
Jackling  and  S.  W.  Mudd.  The  Ordnance  Department 
has  claimed  the  services  of  Prof.  Arthur  Walker,  of 
the  School  of  Mines,  Columbia  University. 

Other  War  Activities  of  Mining  Engineers 

Roughing  it  is  a  part  of  the  mining  engineer's  trade, 
but  to  him  roughing  it  means  living  in  comfort  while 
the  tenderfoot  is  suffering  all  kinds  of  agony.  Cam- 
paigning in  the  dead  of  winter  in  a  desolated  country 
was  the  rough  situation  that  had  to  be  faced  by  many 
of  our  allies  early  in  the  war.  It  was  the  cause  of 
death  of  some,  and  of  great  suffering  to  many,  until 
Peter  Nissen,  a  mining  engineer,  conceived  and  con- 
structed by  the  hundreds  a  warm,  clean,  and  comfortable 
hut  that  could  be  knocked  down,  transported  anywhere, 
and  put  up  again  in  the  twinkling  of  an  eye.  He  saved 
hundreds  of  lives,  and  added  materially  to  the  comfort 
of  whole  regiments,  simply  by  knowing  how  to  take 
care  of  himself. 

An  interesting  instance  of  the  foresight  and  resource- 
fulness of  mining  engineers  in  this  war  is  that  of 
Lieutenant  Stines  and  F.  W.  Draper.  Stines  was 
engaged  in  professional  work  in  Russia  at  the  time  we 
entered  the  war,  and,  seeing  trouble  ahead,  knowing 
that  the  United  States  would  need  all  of  the  platinum 
that  it  could  secure,  and  observing  that  much  was 
going  from  Russia  into  Germany  in  spite  of  their  being 
at  war,  he  undertook  to  gather  together  what  he  could 
lay  his  hands  on.  He  succeeded  in  collecting  about 
20,000  oz.,  approximately  a  quarter  of  Russia's  normal 
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annual  production.  Just  at  this  time  D>aper  was  pre- 
paring to  leave  for  home,  and  equipping  himself  with 
all  official  documents  procurable  he  started  East  with 
his  ton  of  baggage.  Difficulty  after  difficulty  arose, 
but  Draper  and  the  platinum  were  inseparable:  they 
clung  together  until  the  metal  was  finally  deposited  in 
a  bank  at  Yokohama,  whence  it  proceeded  on  its  journey 
through  the  customarj-  channels.  This  gave  riss  to  the 
story  in  the  daily  press  of  the  mining  engineer  who 
smuggled  $2,000,000  worth  of  platinum  into  the  States 
in  his  suitcase. 

Mining  Engineers  Take  Part  in  Formulating 
Policy  for  Russia 

It  may  not  be  generally  known  that  mining  engineers 
have  taken  a  very  prominent  part  in  connection  with 
our  Russian  policy.  The  vocation  of  these  engineers 
has  called  them  to  all  parts  of  Russia  and  Siberia.  They 
have  been  in  intimate  contact  with  the  people  of  all 
districts,  and  possess  a  perspective  of  the  Russian  char- 
acter, political  conditions,  and  geography  held  by  only  a 
few  of  the  official  representatives  of  our  Government. 
It  was  the  American  mining  engineer  who  first  sug- 
gested commercial  intervention  with  a  small  army  to 
serve  only  as  a  police  force;  and  mining  engineers  have 
furnished  much  of  the  information  upon  which  Wash- 
ington is  now  acting,  and  they  are  taking  an  active 
part   in   carrj-ing   out   the   Government   plans. 

As  indicating  the  activity  of  mining  engineers  in 
the  war,  it  may  be  mentioned  that  the  English  society, 
the  Institution  of  Mining  and  Metallurgy,  has  about 
a  third  of  its  members  in  service,  and  that  a  third 
of  these  have  been  officers  with  the  sappers  and  miners. 
This  society  has  lost  about  10''f  of  those  members  who 
entered  the  service.  The  American  Institute  of  Min- 
ing Engineers  has  furnished  even  a  larger  number  of 
men  in  the  shorter  time  that  we  have  been  in  the  war, 
about  800  out  of  a  membership  of  7000. 

Recognizing  the  importance  of  his  work  behind  the 
lines,  at  the  source  of  production  of  raw  materials, 
recognizing  his  ability  as  an  adviser  and  his  capacity 
as  an  administrator,  and  also  recognizing  the  necessity 
of  his  presence  as  a  miner  operating  from  the  front  line 
of  trenches,  the  mining  engineer  has  found  himself  in 
a  difficult  situation.  Some  have  gone  to  the  front  and 
some  have  stayed  behind.  To  both  we  owe  the  deepest 
debt  of  gratitude  for  the  unselfish  part  that  each  has 
taken  in  the  place  where  he  thought  that  he  could  be 
of  greatest  service  to  his  country. 


Chrome  Mining  in  Canada 

Pnor  to  the  war,  the  mining  of  chrome  was  a  declin- 
ing industr>'  in  Canada,  says  a  consular  report  from 
Kingston,  Ont.,  dated  Nov.  14.  From  1910  to  1914  no 
chrome  whatever  was  mined  and  the  small  amount  made 
'came  from  the  stocks  nn  hand.  In  1015.  12.341  tons  was 
produced,  having  a  value  of  $179.54.3,  which  is  an  av- 
erage price  of  $14.55  per  ton.  In  1916  production  was 
doubled,  with  the  quantity  being  placed  at  27,517  tons, 
but  with  lower  average  price-  $11.32  a  ton. 

It  was  stated  in  the  report  of  the  Department  of 
Mines  on  mineral  production  for  1915,  with  reference 
to  throme,  that:  "All  available  sources  are  being 
searched   for   ore,   old   dumps    resorted,   prospects   and 


mines  reopened,  and  every  little  pocket  of  ore  gophered 
out  and  sold."  Such  conditions  have  continued,  and 
greater  diligence  has  been  displayed  in  securing  this  ore 
in  large  quantities  in  the  Quebec  field.  In  recent 
months  encouragement  has  been  given  to  producers  by 
offering  higher  prices  for  the  ore,  in  the  hope  of  secur- 
ing greater  tonnage. 

Ores  of  all  grades  have  been  mined,  containing  as 
low  as  10  "^c  of  chrome,  to  small  quantities  of  rich  ore 
that  run  as  high  as  -52  and  54<;f  grade.  Concentration 
of  low-grade  ores  has  been  practiced  in  Quebec,  and 
ores  ranging  from  10.50  to  16.30'^r  grade  have  been 
raised  by  concentration  to  an  average  of  over  50%.  The 
ruling  price  for  chrome  ore  of  38  to  50%  grade  was 
$26.65  per  ton  for  the  38%  ore  and  an  increase  of  65c. 
per  unit.  A  large  percentage  of  the  chrome  mined  in 
Canada  has  been  exported  to  the  United  States.  The 
production  of  ferrochromium  in  Ontario  has  begun, 
and  an  output  of  approximately  75  tons  a  month  is 
expected. 

Magnesite  in  Greece 

Mining  has  never  been  of  much  importance  in  the 
Saloniki  district  of  Greece,  according  to  Commerce  Re- 
ports. The  increasing  demand  for  magnesite  for  iron 
foundries  and  other  industries  has  led  to  shipments  of 
this  ore  during  the  last  two  years  from  the  peninsula 
of  Chalcidice.  No  official  information  being  available 
showing  the  quantities  shipped  to  various  countries  dur- 
ing that  period,  the  following  information  has  been  ob- 
tained from  reliable  private  sources,  and  is  believed  to 
be  accurate. 

There  are  five  places  where  magnesite  is  obtainable, 
namely  at  Yerakino  and  Cokino  Petra,  on  the  peninsula 
of  Chalcidice.  quarries  northeast  and  southeast  of  Vav- 
dos,  and  at  Galatista.  The  most  important  of  these, 
the  Yerakino  mines,  have  been  worked  since  1905  and 
are  still  far  from  being  fully  developed.  Before  the 
war,  -the  mine  owners  calcined  practically  their  total 
output  and  then  shipped  it  to  Holland,  where  it  was 
reshippcd  to  different  countries.  These  shipments 
reached  10.000  metric  tons  of  ore,  representing  21.000 
tons  of  the  crude  ore  annually,  besides  2000  or  3000  tons 
of  crude  ore  sent  to  Italy,  France,  and  Holland.  After 
the  outbreak  of  war,  the  process  of  calcination  was 
halted  on  account  of  the  lack  of  fuel  and  the  impossi- 
bility of  obtaining  westward-bound  freight  accommo- 
dations. 

In  1916.  the  shipment  of  the  ore  to  Holland  had  fallen 
to  320  tons  of  crude  and  730  tons  of  calcined  magnesite, 
and  1917  shows  no  record  of  sales  to  that  country.  Ex- 
ports to  the  United  States  were  12.914  tons  of  crude  ore 
in  1916.  but  in  1017  there  were  none.  The  British  gov- 
ernment was  the  principal  purcha.ser  in  1915.  1916,  and 
the  first  half  of  1017,  as  shipments  there  reached  in 
that  period  a  total  of  40.000  tons,  at  prices  varying  from 
$7..50  to  $12.50  per  ton  f.o.b.  Yerakino.  Owing  to  in- 
creased cost  of  labor,  machinerj-  and  transportation, 
there  has  been  an  increase  in  price,  and  on  this  account 
since  ,luly  1.  1917.  practically  no  new  sales  in  former 
markets  have  been  made. 


Tod«y    is   an   opportune   time   to  aeiu)   m  check   for   tbit 
Comfort  Fund  of  the  27lh  Engineer*. 


January  4,  1919 
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Impressions  of  Australia  and  the  Australians 


By  GEORGE  C.  STONE 


DURING  my  recent  trip  to  Australia,  I  spent  most 
of  my  time  with  one  or  both  of  our  Australian 
members,  H.  W.  Gepp  and  G.  Rigg.  Gepp  is  now 
general  manager  of  the  Electrolytic  Zinc  Co.,  of  Aus- 
tralasia, and  Rigg  is  technical  director  of  the  Broken 
Hill  Associated  Smelters,  both  of  which  companies  are 
controlled  by  the  same  interests,  so  that  their  work 
frequently  brings  them  together. 

Gepp  has  done  a  really  remarkable  piece  of  work 
since  he  returned  to  Australasia,  having  adapted  the 
electrolytic  process  to  his  ore  and  conditions,  planned 
and  built  his  plant,  and  got  it  in  commercial  operation  in 
less  than  a  year.  The  plant  is  at  Hobart,  Tasmania, 
and  is  regularly  making  10  gross  tons  per  day  of  spelter 
running  very  uniformly  99.996%  zinc  (by  difference). 
The  plant  could  make  more  if  sufficient  power  were 
available.  The  present  cost  is  low  enough  to  show  a 
profit,  which  will  be  much  increased  when  it  is  possible 
to  operate  at  full  capacity. 

Tasmania  Has  Ideal  Site  fob  Power  Supply 

The  power  is  obtained  from  the  Tasmanian  govern- 
ment, and  the  natural  conditions  are  almost  ideal.  The 
water  supply  is  from  the  Great  Lake,  situated  in  the 
central  plateau,  which  has  an  area  of  about  50  square 
miles  and  a  catchment  basin  of  several  hundred,  with 
an  average  rainfall  of  30  to  40  in.  The  present  dam 
is  at  the  south  end  of  the  lake,  on  rock,  and  is  only 
about  200  ft.  long,  but  it  raised  the  level  about  seven  ft. 
The  dam  can  be  raised  an  additional  10  ft.  by  increas- 
ing its  length  to  about  500  ft.,  giving  a  largely  in- 
creased storage.  If  this  is  done,  the  head  waters  of 
the  river  Ouse  could  be  diverted  into  the  lake  by  a  canal 
about  three  miles  long. 

The  Ouse  has  nearly  as  large  a  catchment  basin  as 
the  lake  and  a  much  heavier  rainfall,  and  its  addition 
to  the  present  supply  would  increase  the  available  power 
from  about  50,000  to  100,000  hp.  The  outlet  of  the 
lake  is  the  river  Shannon,  the  water  of  which  is  di- 
verted to  a  canal  about  seven  miles  from  the  lake.  The 
canal  is  about  three  miles  long,  through  nearly  level 
country,  to  a  large  but  shallow  storage  pond,  from 
which  the  water  is  taken  by  pipes  with  a  steep  drop  to 
the  power  station  at  Wadannanna,  on  the  Ouse,  giving 
an  effective  head  of  1100  ft.  Though  the  Ouse  rises 
a  little  above  the  lake,  it  runs  over  soft  rock  and  has  a 
fall  of  over  1500  ft.  to  Wadannanna,  whereas  the  lake 
and  Shannon,  flowing  over  hard  dolomite,  fall  only  about 
300  ft.  in  practically  the  same  distance.  The  power 
is  three-phase,  generated  at  6600  volts,  and  stepped  up 
by  transformers  to  88,000  for  transmission  to  Hobart, 
about  70  miles  to  the  south. 

When  the  additional  water  supply  from  the  Ouse  is 
taken,  it  is  planned  to  run  a  canal  north  from  the  lake 
for  about  seven  or  eight  miles  to  the  north  edge  of  the 
plateau,  where  an  effective  head  of  1400  ft.  can  be  ob- 
tained only  25  miles  from  Launceston,  the  second  city 
of  Tasmania.     The  contract  with  the  Electrolytic  Zinc 
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Co.  provides  for  power  at  a  rate  of  £2  per  hp.  year. 
During  a  trip  around  Tasmania,  I  visited  a  number 
of  mines  and  smelteries.  The  first  was  the  old  Anchor 
tin  mine,  near  Lottah,  northeast  Tasmania,  which  had 
not  been  in  operation  for  some  time,  but  was  being  put 
in  condition  for  working.  The  ore  is  a  hard  granite 
containing  about  0.4%  of  tin.  It  is  overlaid  by  a  light 
cover  of  soil,  which  is  put  through  sluices  as  it  is  re- 
moved. It  pays  to  sluice  it,  though  it  would  not  pay 
to  work  it  if  doing  so  did  not  uncover  the  ore  beneath. 
The  project  is  to  crush  the  ore  with  breakers  and  rolls 
and  treat  it  on  jigs  and  tables. 

•  The  Briseis  mine,  at  Derby,  about  15  miles  west  of 
Lottah,  is  the  oldest  and  largest  alluvial  working  in 
Tasmania.  At  present  work  is  being  carried  on  under 
the  old  bed  of  the  river,  which  has  been  diverted — and 
which  the  operators  expect  to  move  again  so  as  to  be  able 
to  work  under  the  present  bed.  The  ore  is  washed  down 
by  hydraulic  nozzle  with  a  head  of  200  to  300  ft.  and 
pumped  up  to  the  sluice  box  by  centrifugals,  and  the 
tailing  delivered  by  gravity  to  the  dumps  in  the  worked- 
out  end  of  the  cut. 

The  sluice  is  a  box  about  16  ft.  wide  and  3  ft.  deep 
and  150  ft.  or  more  long.  It  has  riffles  about  20  ft. 
apart  reaching  nearly  to  the  top  of  the  box;  the  upper 
4  in.  of  each  is  removable.  The  ore  settles  just  below 
the  riffles  and  the  sand  beyond  it.  When  the  first  riffle 
is  full,  the  top  bar  is  taken  off,  and  the  sand  allowed  to 
flow  over  into  the  second  until  tin  shows  at  the  riffle. 
The  top  bar  is  then  replaced.  It  is  worked  along  in  this 
way  until  all  the  riffles  are  full.  The  flow  is  then  shut 
off,  and  the  concentrate,  which  contains  about  70%  tin, 
is  taken  from  the  top  compartment,  and  from  the  next 
also  if  clean  enough,  and  shipped.  The  contents  of  each 
lower  compartment  are  then  shoveled  into  the  one  above, 
and  the  operation  is  resumed.  It  was  claimed  that  ma- 
terial yielding  3  lb.  of  tin  per  cu.yd.  could  be  worked 
at  a  profit. 

The  Richest  Tin  Mine  in  the  World 

The  most  celebrated  tin  mine  in  Tasmania  is  the 
Mount  Bischoff,  at  Waratah,  in  northwest  Tasmania. 
It  was  by  far  the  richest  tin  mine  in  the  world,  the  old 
"Brown  Face"  running  40 ""r.  The  early  methods  of 
concentrating  were  very  wasteful,  and  nearly  half  the 
tin  was  lost.  Unfortunately,  the  tailings  were  run  into 
the  White  River,  which  has  a  very  rocky  bottom  and  a 
fall  of  over  2000  ft.  to  the  coast,  less  than  30  miles  away, 
and  the  numerous  floods  have  washed  them  all  away. 
The  ore  is  surrounded  by  a  semicircular  dike  of  barren 
eruptive,  and  is  composed  of  slates,  pyrite,  and  gossan, 
which  have  been  mixed  up  and  overturned  in  a  most 
remarkable  way,  the  pyrite  often  being  above  the  gos- 
san. The  material  mined  is  all  soft,  and  requires  no 
blasting.  There  are  some  very  rich  pockets,  but  the 
ore  as  a  whole  only  runs  about  0.3  per  cent. 

The  ore  is  taken  to  the  mill  by  g.avity  on  a  cableway 
about  three-quarters  of  a  mile  long,  with  a  fall  of  500 
ft.  It  is  crushed  by  eight  batteries  of  five  stamps  each. 
This  is  admittedly  not  economical,  but  the  expense  of 
replacing  the  stamps  by  better  machinery  is  not  justi- 
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fied  by  the  probable  life  of  the  mine.  The  pulp  is  di- 
vided into  three  sizes,  the  two  coarser  going  to  two- 
compartment  harz  jigs,  which  recover  about  60'"r  of 
the  tin  as  a  rich  concentrate.  The  fines  from  the  stamps 
are  classified  and  treated  on  tables  which  recover  about 
90";^  of  the  tin.  The  jig  tailings  are  recrushed  in  a 
short  tube  mill,  classified  and  tabled.  The  total  recovery 
is  about  80^,'r  in  a  concentrate  containing  70';^  tin.  It 
rains  here  about  2-50  days  a  year,  the  average  precipi- 
tation being  about  100  inches. 

With  tin  at  £160  per  ton,  the  mine  can  just  pay  ex- 
penses on  ore  containing  0.26';r  tin.  .1.  D.  Millen,  the 
manager,  has  done  some  remarkable  work  in  studying 
the  deposit  structurally,  chemically,  and  microscopically. 
The  proof  of  the  value  of  his  work  is  that  he  has  been 
paying  dividends  regularly  from  a  mine  that  he  was 
sent  to  close  down  eight  years  ago. 

Tasmanian  Tin  Ork  Is  Smelted  at  Launceston 

There  is  a  small  tin  smeltery  at  St.  Helens,  on  the 
coast,  but  it  has  not  been  worked  for  years  and  prob- 
ably will  not  be  again.  All  the  Tasmanian  tin  ore  is 
smelted  at  the  works  of  the  Mount  Bischoff  Co..  at 
Launceston.  The  ore  is  mixed  with  coaC  iron  ore.  and 
limestone,  and  smelted  in  small  reverberatories,  giving 
a  fairly  pure  tin  and  slags  containing  60  to  30'"c  tin. 
The  tin  is  refined  by  pnling  until  tests  show  it  is  of  the 
proper  physical  character.  The  rich  slags  are  resmelted 
in  reverberatories  with  the  addition  of  .scrap  iron,  lime- 
stone, and  coke.  The  resulting  slag  contains  about 
2y/c  tin.  The  metal  is  very  impure,  and  is  first 
liquated  and  then  refined,  the  dross  being  reworked. 

We  visited  an  interesting  iron  deposit  on  the  Blythe 
River  (N.  W.  Tasmania).  The  deposit  in  places  stands 
above  the  surface  as  a  high  ridge  without  sides,  and 
te.st  pits  have  been  put  in  at  wide  intervals  for  a  mile 
or  more.  At  all  points,  the  ore  is  of  the  same  character, 
a  very  hard  rich  blue  .specular,  looking  precisely  like  the 
ore  of  Pilot  Knob,  Missouri. 

At  Broken  Hill.  New  South  Wales,  Australia,  the 
mine  of  the  Proprietary  ia  nearly  worked  out,  as  this 
deposit  is  there  only  about  400  ft.  deep.  The  whole 
deposit  has  proved  to  be  an  inverted  U,  and  the  largest 
two  deposits  are  the  North  and  South  mines.  At  the 
South  they  are  now  down  1750  ft.,  with  an  unknown 
depth  of  ore  below  them.  The  lower  workings,  and 
drill  holes  in  advance  of  them,  indicate  that  there  is 
still  a  large  amount  of  undeveloped  ore. 

Selective  P'lotation  Used  at  Broken  Hill 

All  the  mills  are  using  differential  flotation.  Small 
amounts  of  acid  and  oil,  or  in  some  cases  acid  only,  are 
added,  and  the  lead  is  floated.  The  lead  concentrate 
contains  58  to  60',  lead  and  7  to  8. .5',  zinc,  most  of  the 
.silver  going  with  the  lead.  In  several  cases  SO,  i.s 
added  to  prevent  the  zinc  from  floating.  More  acid  and 
oil  are  added  and  the  zinc  is  floated.  CuSO,  is  often 
added  at  this  stage,  0.20  lb.  being  said  to  produce  the 
.••ame  effect  as  200  lb.  c.f  acid.  The  zinc  concentrate 
contains  47  to  50%  zinc,  .5  to  7%  lead,  and  1  to  9^;^ 
silver. 

The  recoveries  of  concentrates  vary  considerably  at 
the  different  mines,  lead  being  from  79  to  84";;,  with  an 
additional  9  to  10'-  in  the  zinc  concentrate,  part  of 
which    ia    recovered.      Zim-    vfioveriea    of   conccntratea 


vary  mucn  more,  mainly  because  some  do,  and  others 
do  not,  float  their  slimes.  Extractions  of  zinc  are  60 
to  SS';  ;  60  to  66'';  of  the  silver  is  in  the  lead  concen- 
trate, and  25  to  SO',  in  the  zinc,  part  of  which  is 
recovered. 

Several  forms  of  flotation  machines  are  used,  most 
of  which  are  of  the  well-known  types,  with  mechanical 
agitation  Recently  many  have  adopted  the  cascade 
system,  with  a  considerable  lowering  in  cost  and  with- 
out lowering  the  grade  of  the  product  or  the  extraction. 
In  this  the  ore  pulp  is  elevated  by  bucket  elevators  and 
flows  down  through  a  series  of  nine  boxes,  each  of 
which  has  several  nozzles  acting  as  injectors  with  con- 
trolled-air  admission.  These  discharge  below  the  sur- 
face of  the  liquid  in  the  next  lower  box.  The  concen- 
trates from  the  first  six  are  usually  shipped  and  those 
from  the  last  three  are  re-treated. 

At  present  no  smelting  is  done  at  Broken  Hi!!,  as  all 
of  the  mines  but  the  Proprietary,  which  has  its  own 
smeltery,  have  formed  the  Broken  Hill  Associated 
Smelters,  with  a  plant  at  Port  Pirie.  All  the  lead  con- 
centrates produced  and  part  of  the  zinc  concAitrates 
are  smelted  there. 

The  Australian  Temperament 

The  laoor  situation  in  Australia  is  verj-  unsatisfac- 
tory. Men  are  scarce,  as  many  new  industries  have  been 
started,  and  there  is  a  great  shortage  of  labor  due  to  the 
large  number  of  the  best  men  who  have  gone  into  the 
army.  Nearly  8"^^  of  the  entire  population  of  Australia 
has  enlisted,  and  about  lO'^r  of  the  population  of  New 
Zealand.  The  labor  unions  have  control  of  the  govern- 
ment, and  all  rates  and  working  hours  are  by  govern- 
ment regulations.  The  Australian  is  a  curious  contra- 
diction. He  is  violently  democratic,  but  wants  a  very 
paternal  government  and  not  only  submits  to,  but  asks 
for,  an  amount  of  government  interference  in  all  of 
his  affairs  that  would  be  strongly  resented  here.  He 
is  also  very  loyal  to  the  Empire,  but  has  a  very  poor 
opinion  of  Englishmen  and,  in  many  ways,  of  England. 

The  Australian  workmen,  as  far  as  I  could  judge 
in  the  short  time  I  was  there,  are  not  a  bad  lot  and  have 
in  general  a  good  idea  of  fair  play.  Much  of  the  trouble 
there  has  undoubtedly  been  due  to  misunderstanding 
on  both  sides,  and  is  quite  as  much  caused  by  the  employ- 
ers not  knowing  how  to  treat  their  men  as  by  the  men. 
In  many  cases,  the  feeling  seems  to  be  that  trouble  is 
inevitable  and  that  there  is  no  use  in  trying  to  prevent 
it.  At  Broken  Hill  very  little  has  been  done  toward 
making  working  and  living  conditions  either  comfort- 
able or  even  safe,  and  Broken  Hill  is  a  byword  in 
Australia  for  trouble.  The  living  conditions  are  very 
bad,  houses  poor  and  very  expensive;  change  houses,  in 
many  cases,-  have  only  recently  been  provided.  There 
are  many  signs  of  a  change,  and  it  is  probable  that  the 
next  year  or  two  will  show  much  improvement. 

Prockkss  in  Improving  Conditions  of 
E  M  PLoYEEs  Noticeable 

At  Port  Pint',  the  relations  of  the  company  and  men 
are  remarkably  y:oo(\,  having  completely  changed  since 
the  Broken  Hill  Associated  Smelters  took  control.  There. 
as  everywhere,  the  men  had  made  many  demands  for 
more  pay  and  the  last  was  for  "a  bob  ( 1  shilling,  or  26c.  ] 
a  day,"  which  they  received.     Soon  after,  some  of  the 
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men  came  to  the  management  and  said,  "This  extra  pay- 
is  no  use.  We  got  an  extra  bob  a  day,  and  the  boarding 
houses  immediately  raised  their  prices  three  bob  a  week 
and  all  the  stores  put  up  their  prices;  so  we  are  no 
better  off.  Help  us  to  live  more  cheaply."  The  company 
at  once  agreed,  and  the  first  thing  taken  up  was  fire- 
wood, which  is  both  scarce  and  expensive  at  Port  Pirie. 
The  company  bought  the  wood  on  a  tract  of  land  on 
the  opposite  side  of  Spencer's  Gulf,  built  a  landing  and 
put  up  buildings  and  water  tanks.  It  then  formed  a 
committee,  a  majority  of  whom  were  employees,  with 
a  couple  of  representatives  of  the  company,  to  arrange 
for  cutting  and  delivering  the  wood.  This  proved  of 
wonderful  educational  value.  Most  of  such  cooperative 
schemes  have  failed  for  one  of  two  reasons :  either  they 
were  run  as  a  charity  by  the  company,  which  did  not 
suit  the  men,  or  were  turned  over  completely  to  the  men, 
who  did  not  have  the  necessary  business  experience  to 
run  them.  At  Port  Pirie  they  did  neither.  The  represen- 
tatives of  the  company  were  some  of  its  best  men,  who 
steered  things  along  rational  business  lines,  letting  the 
men  propose  arrangements  and  voting  for  them  if 
reasonable,  and  if  not  starting  a  debate  which  lasted 
until  some  of  the  men  did  make  a  reasonable  proposition. 
The  first  trouble  at  the  wood  yard  was  that  the  men  saw- 
ing loafed.  The  committee  was  shocked  and  grieved  to 
find  that  loafing  increased  the  cost,  and  promptly  dis- 
ciplined ths  offenders.  The  next  question  was  delivery. 
Bids  were  asked  for  and  they  varied  from  about  2s  6d 
to  7s  6d.  This  was  another  shock.  If  they  paid  more 
for  labor,  the  wood  would  cost  them  more. 

The  next  move  was  a  cooperative  shoe  store,  which 
has  been  in  operation  several  months  and  is  saving  the 
average  married  man  about  one  shilling  a  day.  A  small 
line  of  clothing  has  been  added,  and  it  is  now  proposed 
to  build  a  larger  building  and  increase  this  department. 
Any  man  employed  by  the  company,  or  a  member  of  his 
family,  and  no  one  else,  can  buy  at  this  store,  but  only 
for  cash,  and  he  must  take  home  his  own  purchases. 
Arrangements  were  being  made  to  start  a  butcher  shop, 
which  it  was  figuied  would  save  2d  to  3d  per  lb.  on 
meat.  As  the  Australians  are  very  large  meat-eaters^ 
this  will  be  a  considerable  item.  All  of  these  activities 
are  managed  like  the  wood  yard,  by  joint  committees 
of  the  company  and  men.  The  company  advances  the 
necessary  capital  and  receives  small  interest  on  it,  and 
everything    is    sold    at    cost,    plus    a    small    percentage. 

The  secret  of  the  success  is  in  the  character  of  the 
men  the  company  has  put  on  the  committees.  At  the 
Electrolytic  Zinc  Co.,  where  similar  work  is  under  way, 
the  general  manager  of  the  company  is  the  chairman  of 
the  principal  committee  and  the  other  representatives 
of  the  company  are  heads  of  departments. 

Employees  Are  Granted  Vacations  on  Full  Pay 
I  attended  one  of  the  meetings,  and  was  much  in- 
terested in  the  way  it  was  worked  to  make  the  men  take 
the  initiative  on  rational  lines.  The  men  have  a  good 
idea  of  what  is  fair,  and  will  agree  to  it.  At  Port  Pirie, 
a  vacation  camp  is  being  built,  to  which  the  men  can 
go  with  their  families.  Any  man  who  has  not  missed 
more  then  12  days  for  causes  other  than  physical  dis- 
ability is  entitled  to  two  weeks  in  camp  with  full  pay. 
In  counting  absence,  if  a  man  notifies  his  foreman  he 
IS  debited  with  the  time  he  is  absent;  if  he  does  not,  he 


is  debited  with  time  and  a  half.  The  men  at  once  agreed 
to  this,  saying  "We  get  time  and  a  half  for  overtime 
work;  this  is  the  same  thing." 

When  Port  Pirie  was  laid  out,  a  considerable  amount 
of  land  was  reserved  for  a  park,  but  nothing  was  ever 
done  with  it  until  last  year,  when  it  was  proposed  at 
one  of  the  committee  meetings  that  volunteers  give  a 
day's  work  each  and  that  the  company  furnish  the  neces- 
sary materials  to  reclaim  part  of  this  land.  It  was 
done  at  once,  and  they  now  have  an  attractive  park 
of  about  10  acres.  The  town  employs  a  couple  of  men  to 
keep  it  in  order,  and  if  any  extra  work  is  required  it  is 
done  by  volunteers,  of  whom  there  are  always  plenty. 
This  year  it  is  proposed  to  build  a  children's  play  ground 
on  an  additional  10  acres  of  this  land  in  one  day.  When 
I  left,  over  4000  men  and  1000  women  had  volunteered 
for  this  work.  The  ground  was  marked  out  and  the 
apparatus  and  buildings  (in  sections)  were  being  pre- 
pared for  it.  As  with  the  park,  the  company  furnishes 
the  material,  but  the  l?bor  is  all  volunteer. 

Largely  as  a  result  of  such  work.  Port  Pirie  was  the 
only  large  works  in  Australia  that  kept  in  operation 
during  the  big  itrike  last  year  that  closed  down  almost 
everything  in  Australia  for  weeks. 


Government  Operation — How  It  Works* 

The  Department  of  Justice  investigators  summarize 
the  Hog  Island  experiment  as  an  "organized  riot,"  a 
"tangled  mess"  and  a  "state  of  chaos."  They  assert 
that  the  extravagance  and  mismanagement  have  been 
colossal.  It  was  originally  estimated  that  the  plant 
would  cost  $21,000,000.  It  has  cost  over  $61,000,000, 
and  is  not  complete.  Labor  and  time  were  squandered 
as  well  as  money.  More  men  were  employed  than  could 
be  used  some  of  the  time.  Material  was  ordered  and 
piled  up  in  a  congested  mass,  clogging  the  railroads 
until  it  could  be  used.  The  whole  thing  was  a  "riot" 
of  extravagance  from  the  beginning. 

But — -"no  criminal  responsibility  is  fixed."  Nobody 
was  really  to  be  blamed.  It  is  too  bad,  but  let's  remem- 
ber it  was  a  Government-controlled  job;  so  what  else 
could  you  e.xpect?  Let  us  say  "Tut,  tut"  to  some  one 
and  go  on  clamoring  for  more  governmental  industries. 

That  is  the  sort  of  thing  which  is  pretty  sure  to 
happen  when  the  Government  tries  to  invade  industry. 
There  was,  possibly,  some  excuse  for  damning  the  ex- 
pense in  war  time,  but  it  did  not  make  for  efficiency. 
When  the  full  story  of  Muscle  Shoal  is  told — if  ever — 
it  will  be  a  similar  chapter,  and  it  has  a  score  or  more 
of  littler  brothers  in  Federalized  industries  to  come 
tagging  on  behind,  in  figures  under  the  twenty  or  sixty 
million  class,  but  enormous  in  their  total. 

We  see  the  .same  thing  in  the  railroads.  Even  the 
hardy  McAdoo  is  staggered  by  the  increased  costs.  So, 
too,  with  the  express  companies,  though  they  haven't 
yet  had  time  to  run  up  so  large  a  bill.  And  it  will  be 
so  with  the  telephones  and  telegraphs.  Extravagance, 
"riot"  and  "no  responsibility."  It  has  always  been  the 
story  of  too  much  government,  everywhere.  For  in- 
stance, even  in  England,  the  stat-  management  of  the 
wires  has  caused  a  loss  of  over  $60,000,000  in  operation. 
If  we  go  on,  we  may  even  attain  the  splendid  scale  of 
expenses  of  our  own  post  office! 
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Must  the  Prospector  Go?* 

Mu.'st  the  prospector  go?  We  ask  this  question  with 
real  concern,  which  will,  we  believe,  be  shared  by  count- 
less readers,  lest  the  picture.sque  character  most  aflfec- 
tionately  if  not  first  introduced  into  American  fiction 
by  Bret  Harte  should  become  a  memory  only.  He  is 
a  genuine  character,  not  much  flattered  or  exaggerated 
as  he  has  been  pictured  by  sympathetic  artists  through 
the  half  century  from  Harte  to  London. 

If  no  other  sufficient  reason  has  been  advanced  why 
the  Philistine  hand  of  conservation  should  be  withheld 
from  this  kindly,  romantic  figure,  one  was  given  when 
Senator  Pittman,  arguing  against  Government  owner- 
ship, development,  and  control  of  the  nation's  natural 
resources,  said: 

"I  believe  that  you  would  have  a  development  of  the 
minerals  now  in  sight,  and  you  would  never  find  any 
more  minerals  that  are  lying  hidden  under  the  ground. 
I  think  you  would  drive  away  from  the  West  the  prospec- 
tor, a  peculiar  individual  that  circumstances  have 
developed  in  that  country,  and  without  whom  no  mines 
would  have  been  found.  You  will  drive  him  to  South 
America,  you  will  drive  him  to  Siberia,  to  China,  to 
Africa,  to  everywhere  else  on  earth  where  there  is  a 
reward  for  individual  suffering  and   initiative." 

It  may  seem  over-inclusive  for  the  Western  Senator 
to  say  that  without  the  prospector  "you  will  never  find 
any  more  minerals."  and  maybe  had  he  spoken  with 
more  considered  thought  he  would  have  restricted  his 
list  of  minerals  to  gold  and  silver,  or  even  to  gold  alone. 

The  prospector  hunts  for  gold.  In  dry  gravel,  over 
which  rivers  ran  in  the  dim  past,  in  the  beds  of  living 
streams,  in  ledges  of  gold-bearing  quartz,  gold,  the 
visible,  palpable  yellow  metal,  is  what  he  seeks.  He  cares 
little  for  gold  in  combination  with  other  metals:  even 
in  quartz  he  wants  gold  that  can  be  garnered  by  simple 
process— "free"  or  "native"  gold,  as  he  calls  it. 

Your  prospector  is  a  lover  of  nature,  a  dreamer,  a 
poet.  Harte  was  writing  of  the  "Luck  of  Roaring 
Camp,"  but  he  might  have  written  thus  of  the  prospec- 
tor: "Nature  was  his  nurse  and  playfellow.  For  him 
she  would  let  slip  between  the  leaves  golden  shafts  of 
sunlight;  she  would  send  wandering  breezes  to  visit 
him  with  the  balm  of  bay  and  resinous  gum;  to  him  the 
tall  woods  nodded  familiarly  and  sleepily,  the  bumble- 
bees buzzed  and  the  rooks  cawed  a  slumberous  ac- 
companiment." 

The  prospectors  who  discovered  all  or  nearly  all  the 
great  mines  of  the  Sierras  and  the  Rockies  had  no 
knowledge  of  geology  or  of  the  chemistry  of  min- 
erals; they  cast  aside  all  such  as  useless  mental 
scrap  with  the  saying,  "You  can  see  no  further  into  the 
rocks  than  the  pick  goes."  Even  in  this  day  of  improved 
tool.s  the  prospectors'  working  outfit  consists  of  little 
more  than  a  pick,  .shovel  and  a  pan  for  washing  gravel; 
little  else,  for  their  one  little  burro  has  other  burdens 
to  carry. 

There  is  no  hurry  in  the  prr)spector's  day,  no  unwait- 
ing  trains,  no  itinerary,  no  factory  whistle's  call,  no 
ordered  time  of  labor.  In  pleasant,  watered  little 
valleys  to  be  found  even  high  up  on  mountain  flanks, 
camp,  at  agreeable  intervals,  will  be  pitched,  the  burro 
rested  and  fattened  on  plentiful,  rich  grazing;  deer  or 
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bear  shot,  its  meat  dried  in  the  moistureless  mountain 
air;  a  thumbed  copy  of  Dickens,  or  maybe  Longfellow, 
read  again  by  the  camp  fire. 

Yet  they  find  much.  The  prospector  who  lazily  fol- 
lowed a  canyon  whose  .stream  grudgingly  filled  liis 
canvas  sack  with  gold  dust,  bothered  by  the  black  sand 
so  heavy  that  it  reluctantly  separated  from  the  heavier 
gold  as  his  pan  was  dipped  and  shaken  in  the  stream, 
came  at  last,  as  he  knew  he  would,  to  the  quartz  cropping 
from  which,  through  the  ages,  wearing  water  had 
dragged  particles  of  free  gold.  But  he  profited  nothing 
from  the  Comstock  lode,  which  gave  to  the  world  two 
hundred  millions  in  gold  and  silver.  Probably  he  did 
not  much  lament  his  lost  wealth.  He  would  have  been 
troubled  to  have  given  up  his  vagrant  joys  for  concern 
in  the  monster  enginery  which,  with  pneumatic  or 
electric  drill,  blasts  of  dynamite,  roaring  hoist  works, 
thundering  stamp  mills,  whirling  grinding  steel,  loos- 
ened, broke  down,  hoisted,  crushed,  ground  a  mountain 
of  ore,  concentrating  the  bothersome  black  sand  from 
which  chemists  took  gold  and  silver. 

The  prospectors  who  located  a  cropping  of  a  Rocky 
Mountain  ledge  carrying  free  gold  sold  it  gladly  enough 
for  a  trifle,  and  were  curious,  probably,  rather  than 
regretful,  when  they  learned  that  the  ledge  turned  into 
one  of  the  greatest  copper  mines  in  the  world.  They 
remained  free  from  the  tangle  of  high  finance,  from 
political  turmoil  and  disappointment,  from  foiled — er 
fulfilled — social  ambition.  Their  burro  yet  carried  for 
Ihem  an  ample  store  of  bacon,  coffee,  sugar  and  corn 
meal;  they  tramped  as  much  or  as  little  as  they  liked; 
and  they  had  no  master.  If  they  located  a  mine,  they 
would,  when  it  suited  their  fancy,  bond  it  to  an  im- 
personal corporation,  whose  experts  would  report  on  it.s 
probable  value.  If  they  received  one  ten-thousandth 
part  of  that  as  their  reward,  it  was  enough  for  them. 
It  gave  them  a  month  at  some  grand  hotel  in  Denver  or 
San  Franci.sco;  they  saw  plays,  heard  opera,  impaired 
digestion  with  city  food,  wilted  under  city  air.  Then 
they  gladly  answered  again  the  lure  of  the  mountains, 
the  better  companionship  of  truer  friends,  trees,  mighty 
rocks,  wild  streams  whose  falls  sing  sweetly  at  night. 

We   hope   the  old-fashioned  prospector  need   not   go. 


Safety  Mining  .Appliances 

By  a.  L.  H.  Street* 

Afllrming  a  judgment  in  favor  of  plaintiff  for  in- 
juries sustained  by  him  through  fall  of  a  large  and 
heavily  loaded  mining  bucket  in  a  shaft,  due  to  a 
defect  in  the  bail,  the  Springfield,  Mo.,  Court  of 
Appeals  lately  held  in  the  case  of  Cole  vs.  D.  C.  &  E. 
Mining  Co.,  (JOi  Soiithwefitfrn  Reporter,  IHT),  that 
mine  operators  are  legally  bound  to  cau.se  inspection  of 
all  appliances  where  defects  in  their  condition  may  im- 
peril mine  employees.     The  court  said: 

Tin-  Kri'T-il  tunil  of  nunc  n't  pnt  iiulliorlty  Is  away  fnim  the 
old  rule  timl.  tlip  iiiH.iti^r  havInK  purchased  a  standard  appllanc* 
from  a  ropiilahir  dcalr>r.  h"  has  ilis>-harK<'d  his  duly  In  ihe  flrit 
Inslanre.  I'ndoubtcdly  regard  should  always  he  had  for  ih* 
I  harartor  nf  the  work  and  its  hasards.  No  Invariable  JusI  rul« 
van  be  conrclvcd.  In  ih*^  purrhaso  of  simple  tools  and  appll- 
iinres  to  Ix'  used  In  non-liiijtiinlons  o<  rupatlons.  ttir  n)aster.  II 
veAii*.  has  met  the  rcqulrrmenis  when  h<>  has  supplied  Ihe  aervant 
with  the  Inslrunicnia  and  appliances  of  n  reputable  ilealer  or 
manufarlumr. 

•Allorney   iil    law.  820   .Meturity    Bldg  .    Minneapolis.    MInneaota. 
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A  Review  of  the  Work  of  the  War  Committee 
Of  Technical  Societies 


THE  War  Committee  of  Technical  Societies,  which 
has  been  operating  in  close  cooperation  with  the 
Naval  Consulting  Board  and  with  the  General 
Staff  of  the  Army,  has  had  its  work  brought  to  an  end 
by  the  termination  of  the  war  and  ceased  to  exist  on 
Dec.  31.  To  understand  fully  the  history  of  this  com- 
mittee it  is  necessary  to  go  back  to  the  creation  of  the 
Engineering  Council  by  the  American  Society  of  Civil 
Engineers,  the  American  Institute  of  Mining  Engineers, 
the  American  Society  of  Mechanical  Engineers,  the 
American  Institute  of  Electrical  Engineers  and  the 
United  Engineering  Society,  which  is  described  in  the 
bylaws  of  the  United  Engineering  Society  as  follows: 

In  order  to  provide  for  convenient  cooperation  between  the  four 
Founder  Societies,  for  the  proper  consideration  of  questions  of 
general  interest  to  engineers  and  to  the  public,  and  to  provide 
the  means  of  united  action  upon  questions  of  common  concern  to 
engineers,  the  United  Engineering  Society  sliall.  in  addition  to  Its 
other  activities  and  entirely  separate  therefrom,  establish  and 
maintain  a  department  to  be  known  as  the  Engineering  Council 
.     .     .     (Par.  116). 

The  Council  may  speak  autlioritatively  for  all  member  societies 
on  all  public  questions  of  a  common  interest  or  concern  to  engi- 
neers, unless  objection  be  made  by  a  majority  of  the  representatives 
present  of  one  of  the  Founder  Societies  or  by  one-fourth  of  the 
representatives  present  and  voting.     .     . 

When  war  was  declared,  the  engineering  and  tech- 
nical men  of  this  country  who  by  reason  of  age  or 
business  restrictions  were  unable  to  go  to  the  front 
began  to  insist  that  some  means  be  offered  by  which 
they  could  assist  the  Government  in  the  study  and 
prosecution  of  war  problems.  This  feeling,  after  con- 
siderable agitation,  resulted  in  the  organization,  by  the 
Engineering  Council,  of  the  War  Committee  of  Tech- 
nical Societies  at  meetings  held  on  June  27  and  July 
13,  1917.  The  functions  of  this  committee,  as  defined 
by  the  officers  of  the  Council  in  their  published  an- 
nouncement, are  as  follows: 

To  assist  any  organization  in  Washington,  such  as,  for  instance, 
the  Council  of  National  Defense,  the  National  Research  Council, 
and  the  Naval  Consulting  Board,  in  any  way  in  which  it  can 
bring  to  the  attention  of  the  engineers  of  the  country  the  necessity 
for  thought  and  help  in  the  numerous  problems  that  arise  in  the 
prosecution  of  the  war. 

That  the  War  Committee  should  cover  as  broad  a 
field  as  possible,  and  afford  full  facilities  to  the  tech- 
nical men  of  this  country  to  utilize  their  inventive  talent 
for  the  benefit  of  the  Government,  membership  in  this 
committee  was  not  restricted  to  the  four  great  national 
societies,  but  other  technical  organizations  were  invited 
to  join,  with  the  result  that  the  committee  now  consists 
of  two  members  from  each  of  the  following  societies: 
The  American  Institute  of  Electrical  Engineers,  the 
American  Society  of  Civil  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the  American  Insti- 
tute of  Mining  Engineers,  the  American  Electro- 
Chemical  Society,  the  Mining  and  Metallurgical  Society 
of  America,  the  Illuminating  Engineering  Society,  the 
American  Gas  Institute,  the  American  Society  of  Re- 
frigerating Engineers,  the  American  Institute  of  Chem- 
ical Engineers,  the  Society  of  Automotive  Engineers, 
and  the  American  Society  of  Heating  and  Ventilating 
Engineers.     The   American   Chemical    Society   also   co- 


operated, and  the  officials  of  the  committee  were  as 
follows:  Chairman,  D.  W.  Brunton;  vice-chairman, 
Edmund  B.  Kirby;  Secretary,  Capt.  Lloyd  N.  Scott; 
Treasurer,    Preston    S.    Millar. 

The  chairman's  report  of  the  activities  of  the  com- 
mittee states  that  when  the  War  Committee  was  first 
organized,  on  June  27,  1917,  its  membership  consisted 
of  two  delegates  from  each  of  the  four  Founder  Socie- 
ties. Harold  W.  Buck  was  chosen  as  its  chairman,  and 
remained  in  office  until  pressure  of  private  business 
compelled  him  to  resign  on  Sept.  24,  1917.  The  present 
chairman  was  then  elected,  and  as  he  was  anxious  to 
"do  his  bit,"  and  was  too  old  to  go  to  the  front,  he  has 
devoted  his  entire  time  and  attention  to  the  work  of  the 
committee  since  that  date. 

Finding  that  the  appropriations  from  the  Engineering 
Council  were  too  small  to  enable  us  to  work  efficiently/ 
continues  the  chairman,  we  accepted  an  offer  from  the 
Naval  Consulting  Board  on  Oct.  2,  1917,  by  which  we 
agreed  to  cooperate  with  officials  of  the  board,  they  to 
provide  us  with  an  office,  telephone  service,  and  postal 
privileges.  This  arrangement  has  operated  most  satis- 
factorily, and  under  it  the  two  bodies  were  able  to  put 
out  a  bulletin  on  '"The  Enemy  Submarine,"  and  later 
one  on  "Problems  of  Aeroplane  Improvement."  The 
printing,  mailing,  and  other  expenses  incidental  to  the 
sending  out  of  these  bulletins  were  provided  for  by 
the  Naval  Consulting  Board  appropriation  and  approved 
by  the  Navy  Department. 

These  bulletins  in  a  measure  achieved  the  desired  re- 
sults, as  they  placed  before  the  engineers  of  this  coun- 
try, in  concrete  form,  some  of  the  requirements  in  both 
the  submarine  and  aircraft  branches  of  the  service  and 
brought  to  the  War  Committee  and  the  Naval  Consult- 
ing Board  a  much  better  class  of  suggestions,  ideas,  and 
inventions  than  they  had  before  been  receiving.  Dur- 
ing the  prosecution  of  the  war,  new  problems  of  all  kinds 
were  constantly  coming  up  in  both  the  Army  and  Navy, 
but  it  was  found  extremely  difficult  for  us  to  obtain 
these  at  long  range. 

With  the  erection  and  occupancy  of  the  New  Navy 
Building,  space  was  provided  for  the  ofl5ce  of  the  Naval 
Consulting  Board,  consisting  of  the  resident  member, 
who  is  also  chairman  of  the  War  Committee,  and  a  staff 
of  examiners,  which  office  was  directly  connected  with 
the  office  of  the  Secretary  of  the  Navy.  In  this  office  space 
was  also  provided  for  the  work  of  the  War  Committee 
of  Technical  Societies.  This  has  resulted  in  the  con- 
centration of  all  work  in  connection  with  the  Navy  De- 
partment and  has  brought  the  committee  in  much  closer 
touch  with  service  officials. 

The  first  necessity  in  successfully  maintaining  an 
office  at  Washington  was  a  capable  secretary,  but  owing 
to  the  high  cost  of  living  in  that  city  we  were  unable 
to  find  any  one  with  the  necessary  qualifications  for  this 
important  oflSce  who  was  willing  to  volunteer  his  serv- 
ices. At  this  juncture  the  General  Staff  of  the  Army 
offered  to  aid  us  by  appointing  a  liaison  officer  who 
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should  be  free  to  devote  half  his  time  to  War  Commit- 
tee work. 

After  due  consultation  with  the  chairman  and  the 
secretary  of  the  Engineering  Council,  this  offer  was  ac- 
cepted, and  Capt.  Lloyd  N.  Scott,  of  the  inventions  sec- 
tion of  the  General  Staff,  was  appointed  liaison  officer 
to  the  War  Committee:  and  at  a  meeting  of  the  board 
Yield  in  New  York  on  Sept.  10  he  was  elected  secretary. 
This  arrangement  has  proved  most  satisfactor>-  to  the 
Army,  the  Naval  Consulting  Board,  and  the  War  Com- 
mittee, as  Captain  Scott  i-i  a  staff  officer  with  a  wide  ex- 
perience in  engineering  and  business  undertakings, 
which,  combined  with  forcefulness  and  tact,  has  made 
it  possible  for  him  to  achieve  wonderful  results  under 
r<md:tions  such  as  now  exist   in  Washington. 

The  war  problems  received  from  the  Army  and  Navy 
mqy  be  grouped  into  three  classes:  (a)  Those  which 
are  suitable  for  general  distribution  to  our  members  by 
means  of  bulletins  and  letters;  (b)  semi-confidential 
problems  which  are  sent  to  selected  individuals  and 
groups  of  inventors  who  are  known  to  be  interested  in 
that  particular  class  of  work;  (c")  strictly  confidential 
problems,  the  solution  of  which  requires  the  highe.st  or- 
der of  technical  information,  and  which  can  be  sent  only 
to  carefully  selected  scientists  and  prominent  inventors 
whose  life  study  has  fitted  them  for  the  work  i»  hand. 

These  problems  are  always  mailed  in  double  en- 
velopes, the  outer  one  giving  no  trace  of  its  contents,  and 
the  inner  envelope  marked  "private  and  confidential." 
.\t  present  the  outstanding  problems  in  Cla.ss  C  re- 
late principally  to  submarine  detection  devices,  aeroplane 
in.struments,  especially  those  required  in  cloud  and 
night  flying,  and  liaison  devices  for  communication  be- 
tween the  advancing  front  of  an  army  and  the  artillery 
prctecting  them  at  the  rear. 

The  War  Committee,  in  sending  out  both  bulletins  and 
letters,  requested  our  members  to  forward  all  ideas, 
suggestions  and  inventions  on  naval  warfare  to  the 
Naval  Consulting  Board,  and  on  land  warfare  to  the  in- 
ventions section  of  the  General  Staff.  The  material  re- 
ceived in  response  to  our  bulletins  and  letters  ranged 
from  aeroplane  supercharges  and  fuel  for  high-altitude 
flying,  down  to  submarine  detectors  and  depth  bombs: 
from  long  range  guns  to  trench  knives;  from  observa- 
tion balloons  to  tunneling  machines;  and  from  cater- 
pillar tanks  to  radium  sights. 

Up  to  date,  more  than  110,000  ideas,  suggestions,  and 
inventions  have  been  received  and  passed  upon  by  the 
Navy  Department  and  the  Naval  Consulting  Board, 
either  separately  or  conjointly:  and  the  inventions  sec- 
tion of  the  General  Staff,  which  is  a  much  younger  or- 
ganization, has  already  handled  over  2.'), 000.  The  cre.st  of 
the  inventions  wave  for  the  Navy  Department  and  the 
Naval  Consulting  Board  wa.s  reached  in  the  early  months 
of  the  war,  when  the  receipts  amounted  to  as  high  as  600 
per  day.  and  that  of  the  inventions  section  of  the  Army 
in  .July  last,  when  they  received  124'  per  day.  All  the 
material  received  by  both  organizations  is  subjected  to 
careful  study  and  consideration  by  specialists,  and  those 
inventions  deemed  to  have  merit  are  immediately  sent 
to  the  department  of  the  Army  or  Navy  where  they  can 
Ijc  most  readily  utilized. 

Inventions  as  received  by  the  Naval  Consulting  Board 
and  inventions  section  of  the  Army  may*be  roughly  di- 


vided into  four  classes:  d)  Those  which  have  no  in- 
trinsic or  suggestive  value;  (2)  those  which,  though 
having  no  real  value  in  themselves,  suggest  new  lines 
of  thought  and  investigation;  (3)  inventions  which  have 
considerable  promise,  but  are  not  yet  developed  to  a  point 
where  it  is  possible  to  pass  judgment  on  them;  (4)  in- 
ventions which  are  sufficiently  perfected  so  that  they 
can  be  investigated  and  tested. 

Ample  facilities  for  testing  inventions  of  the  fonrth 
class  are  now  provided  by  the  Bureau  of  Standards  and 
Bureau  of  Mines  in  Washington.  The  ideas,  sugges- 
tions and  inventions  belonging  to  classes  2  and  3  are, 
of  course,  much  more  numerous  than  those  of  Class  4, 
and  the  necessity  of  providing  some  means  of  solving 
problems  and  developing  inventions  has  long  been  ap- 
parent. In  many  instances  the  inventors  have  neither 
the  funds,  scientific  knowledge,  nor  mechanical  skill  to 
perfect  their  own  inventions;  hence  aid  in  each  of  these 
directions  is  necessary,  that  the  country  may  reap  the 
full  benefit  of  the  originality  of  its  citizens. 

In  its  financial  relations  the  committee  has  been  sin- 
gularly fortunate,  as,  owing  to  the  generous  support 
given  by  the  Navy  Department,  the  Naval  Consulting 
Board,  and  the  inventions  section  of  the  General  Staff, 
it  has  expended  only  $1843.01  of  the  $4700  appropriated 
by  the  Engineering  Council;  and  all  of  the  funds  con- 
tributed by  organizations  not  included  in  the  four 
Founder  Societies  are  still  intact  in  the  hands  of  the 
treasurer. 

The  Great  War,  which  has  just  been  brought  to  such 
a  glorious  conclusion,  has  given  us  all  a  realization  of 
the  dangers  of  inadequate  preparation  for  national  de- 
fense. In  no  department  has  this  been  felt  so  severely 
as  in  the  scarcity  of  engineering  officers  and  the  igno- 
rance of  military  affairs  on  the  part  of  those  that  were 
obtainable.  To  benefit  by  past  experience  we  must  in- 
sist that  in  every  engineering  school  the  students  are 
given  a  thorough  military  training.  The  last  war  and 
the  wars  in  future  will  be  engineers'  wars,  and  it  is  to 
the  engineers  that  the  country  must  look  for  officers  to 
supplement  the  efficient,  highly  trained  but  numerically 
inadequate  supply  graduated  from  West  Point  and  An- 
napolis. 

Now  that  the  war  is  over,  the  Govern. nent  can  scarce- 
ly expect  continuous  volunteer  service  from  our  mem- 
bers, and  after  consultation  with  all  of  the  parties  at 
interest  it  has  been  decided  that  though  the  engineers 
of  this  country  still  maintain  their  readiness  to  assi.st 
the  Government  in  every  possible  way.  it  will  be  more 
economical  and  convenient  for  the  Army  and  Navy  to 
function  with  the  members  of  the  societies  which  united 
to  form  the  War  Committee  of  Technical  Societies 
through  the  secretaries  of  these  organizations.  For 
this  rea.son  the  Engineering  Council  asked  that  the 
committee  be  dissolved  on  Dec.  31,  at  which  time  our 
appropriations  will  cease. 

Lists  of  the  officials  and  membership  of  the  societies 
included  in  the  War  Committee  have  been  filed  with 
the  War  and  Navy  departments,  and  their  officials  have 
been  requested  to  continue  the  work  which  has  hereto- 
fore been  carried  on  by  the  War  Committee  of  Tech- 
nical Societies,  through  the  scciotaries  of  these  different 
organizations,  an  arrangement  which  I  have  no  doubt 
will  prove  extremely  satisfactory  to  all  concerned. 


Jaiiuar>'  4.  1919 
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Monazite-Sand  Situation  in  Brazil 

Brazilian  monazite  sand,  which  is  largely  mined  in 
the  State  of  Espirito  Santo,  is  usually  sold  in  either  the 
Eio  de  Janeiro  or  the  Victoria  market,  says  Commerce. 
Report!^,  although  in  certain  cases  sales  have  been  ef- 
fected at  the  mines  and  payment  made  for  delivery  at 
the  mines,  the  sellers  quoting  the  price,  for  convenience, 
as  of  Victoria,  bags,  bagging,  transportation,  and  export 
dutj'  included. 

Before  the  war  the  German  trnst  (Welsbach  A.  G., 
Hamburg  and  Berlin)  was  the  only  purchaser  of  mona- 
zite sand  and  virtually  ruled  the  market.  All  trans- 
actions relative  to  shipments  were  conducted  through 
firms  in  Rio  de  Janeiro,  which  had  contracts  vith  the 
trust.  At  present  the  only  firms  engaged  in  the  business 
and  operating  their  own  mines  are  P.  S.  Nicholson  & 
Co.,  Rua  Visconde  de  Inhauma  S,  Rio  de  Janeiro ;  H.  M. 
Sloat.  Avenida  Rio  Branco  109,  Rio  de  Janeiro;  and  the 
Societe  Minie,  Rio  de  Janeiro. 

The  cost  of  bagging  this  sand,  after  it  has  been  mined 
and  stored  at  the  plants,  usually  averages  $4.25,  Amer- 
ican currency,  per  ton.  However,  if  the  cost  of  mining, 
transporting,  and  concentrating  the  sand  at  the  plant 
were  to  be  included  with  the  cost  of  bagging,  it  would 
average  between   §17  and   S23. 

During  the  period  when  the  German  trust  had  a 
monopoly  of  the  sale  of  Brazilian  monazite  sand,  the 
price  at  Victoria  (capital  of  the  State  of  Epirito  Santo) 
ranged  between  $21  and  $25  per  ton.  The  sand  was 
transported  from  several  beds  60  to  120  kilometers  ("37 
to  75  miles)  from  Victoria.  At  present  (Sept.  26,  1918) 
the  cost  of  transportation  from  the  Benevente  district 
to  the  port  of  Victoria  is  $7.50  per  ton ;  from  the  Guara- 
pary  district,  $6:  and  from  the  Carapebus  mines,  $5. 
The  only  mines  now  being  worked  are  in  the  Carapebus 
district,  but  work  will  soon  be  resumed  in  the  Guarapary 
district.  However,  the  uniform  price  for  this  product, 
delivered  at  \'ictoria,  has  for  some  time  approximated 
$25  per  unit  of  thorium,  and  as  sales  are  all  based  on 
the  thorium  value  of  the  sand,  the  distance  from  the 
mine  to  the  port  of  shipment  does  not  enter  into  the 
calculation  of  the  price. 

Stocks  of  monazite  sand  at  Victoria  or  Rio  de  Janeiro 
are  kept  at  minimum  quantities,  owing  to  the  fact  that 
storage  must  be  paid,  and  as  a  rule  the  exporters  never 
have  on  hand  at  either  port  more  than  enough  to  fill  one 
or  two  medium  orders. 

There  are  no  facilities  for  satisfactorily  determining 
the  thorium  content  of  monazite  sand  in  Brazil,  and 
the  preliminary  estimates  of  5'^'c  are  usually  modified 
up  to  as  high  as  6^r,  or  down  to  as  low  as  4^%,  accord- 
ing to  the  beds  from  which  the  sand  is  taken. 


Peace  Effects  on  Australian  Mines 

Sydney  Correspondence 

The  factors  governing  future  conditions  are  so  many 
and  so  uncertain  that  it  is  not  possible  to  forecast  the 
effects  of  peace  during  the  next  few  years.  It  is,  how- 
ever, possible  to  review  some  of  the  chief  factors  that 
will  influence  the  effects.  These  are  metal  prices,  labor, 
materials,  transport,  and  ore  grades.  The  last  four 
named  will  be  the  largest  factors  in  deciding  the  critical 
metal  prices  at  which  it  will  no  longer  pay  to  produce. 


Although  the  metal  prices  will  naturally  fix  themselves 
at  a  profit  margin  above  production  cost  for  Ihe  rest 
of  the  world,  such  prices  may  yet  be  too  low  to  enable 
Australian  mines  to  be  worked  profitably.  It  is  recog- 
nized that  the  interim  between  demobilization  and  the 
full  resumption  of  industries  may  last  12  months  or 
more.  A  decrease  in  metal  prices  during  this  period 
has  already  been  anticipated  by  a  general  fall  in  share 
values  of  base-metal  mines,  although  not  to  the  level 
obtaining  immediately  after  the  breaking  out  of  the 
war.  Labor  will  be  increasingly  plentiful  as  troops 
return,  and.  it  is  optimistically  expected,  will  become 
more  efficient  with  the  return  of  the  best  of  the  workers, 
who  went  to  the  front. 

Wages,  however,  are  unlikely  to  fall  for  many  years. 
Materials  will  become  cheaper,  as  Australian  manufac- 
tures have  increased  since  the  war  began.  With  more 
ships,  imports,  so  long  restricted,  will  expand.  Australia 
waits  for  all  kinds  of  American  mining  machinery  and 
electrical  appliances,  both  for  renewals  and  extensions. 
Within  six  months,  therefore,  it  is  confidently  expected 
that  materials  will  begin  to  fall  in  price.  One  cause 
of  this  will  be  the  increase  in  numbers  of  ships  and  a 
decrease  in  ocean  transportation  cost.  The  immediate 
result  will  be  a  reduction  in  the  large  accumulations  of 
concentrates  and  metals,  enabling  past  contracts  to  be 
fulfilled  and  new  ones  to  be  made. 

The  last  item,  ore  grade,  will  remain  about  the  same 
for  producing  lead-silver-zinc  mines,  but  will  probably 
diminish  for  producers  of  copper,  tin,  gold  and  rare 
metals.  On  the  other  hand,  the  extension  of  flotation 
and  leaching  methods  will  improve  recoveries  on  existing 
ores  and  make  lower-grade  ores  workable. 

The  harder  times  to  be  expected  during  the  next 
few  years  will  force  economy  and  stimulate  production. 
This  means  that  the  larger,  lower-grade  districts  of 
Australia  will  have  to  be  exploited  on  "wholesale'' 
American  lines.  There  is  also  the  natural  stimulation 
to  prospecting  with  the  demand  for  gold  and  tin.  It  has 
been  the  experience  that  "new  fields"  mean  rich  ones, 
whether  alluvial  or  lode.  When  West  Australia  reckoned 
returns  by  the  ounce,  instead  of  the  pennyweight,  there 
was  no  complaint  of  high  costs,  although,  in  the  early 
days,  they  were  certainly  as  high  as  today;  and  similarly 
for  tin. 

Natural  economic  laws  will  convince  Australia  that 
her  immediate  future  lies  in  the  production  of  raw  ma- 
terials, rather  than  of  manufactured  goods,  except  as 
required  for   local   consumption 


Bamboo  Roads  in  Burma 

By  H.\rley  E.  Hooper 

It  often  falls  to  the  lot  of  the  mining  engineer  to 
build  a  road  cheaply  and  quickly,  and  the  following  de- 
scription of  road  construction  in  Burma  may  be  ap- 
plicable for  use  in  other  tropical  localities:  In  the 
Tavoy  district,  Lower  Burma,  the  rainfall  during 
the  monsoon  season  is  exceptionally  heavy.  In  the 
middle  of  this  season,  it  was  necessary  to  haul  wolfram 
ore  over  10  miles  of  jungle  road  which  the  bull-cart 
traffic  had  reduced  to  a  series  of  morasses  or  bogs.  Ths 
road  was  first  corduroyed  with  3-in.  and  1-in.  saplings 
and  these  were  covered  with  a  few  inches  ot  laterite. 

*Tavoy.  Ix>wer  Burma. 
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In  carting  the  laterite,  the  few  good  portions  of  the 
road  were  badly  cut  up  and  the  job  was  costing  about 
80  rupees'  per  100  feet. 

Bamboos  of  2-in.  diameter  were  split  into  four  and 
laid  longitudinally,  at  1-ft.  centers,  along  the  road. 
Similar  quarter  sticks  were  closely  woven,  in  sets  of 
two,  across  the  longitudinal  strips,  two  over  and  two 
under.  The  alternate  longitudinals  were  held  up  while 
the  cross  pairs  were  put  in  and  then  tapped  back  into 
position.  The  contract  for  the  road,  including  the  rough 
leveling,  was  let  at  16  rupees  per  100  ft.,  and  100 
coolies  could  cut  and  lay  1000  ft.  per  day.  The  hard, 
external  part  of  the  bamboo  was  always  laid  upward. 

To  split  the  bamboo,  a  rough  cross  is  erected,  about 
three  feet  above  the  ground  and  against  a  firm  wooden 
frame.  The  end  of  the  bamboo  is  slightly  split  twice 
with  a  dah,  and  the  four  pieces  are  thrust  through  the 
angles  of  the  cross  with  a  good  push. 

An  elephant  hitched  to  an  improvised  cart,  made 
from  the  steel  wheels  of  a  portable  engine,  formed  part 
of  the  transport  kit.  and  he  negotiated  the  bamboo 
matting  repeatedly,  leaving  no  visible  impression. 
Owing  to  the  naturally  uneven  length  of  the  longi- 
tudinals, the  joints  are  staggered,  thus  making  a  con- 
tinuous semi-elastic  mat  hundreds  of  feet  long.  It  is 
an  improvement  to  pin  down  the  sides,  but  not  an  abso- 
lute necessity.  The  sharp  curves  in  the  road  are  cov- 
ered without  any  noticeable  irregularity  in  the  matting. 
The  mud  works  up  slightly  in  the  softest  parts,  but  the 
heav>'  rains  wash  it  dcvvn  again,  and  the  mat  usually 
presents  a  clean  and  orderly  appearance.  Such  a  track 
will  last  from  four  to  five  months,  sufficient  to  see  one 
well  through  the  monsoon  period  and  give  a  chance  for 
road  repairs  to  be  made  during  the  dry  season. 


Cost  of  Explosives 

Under  the  above  title  there  appeared  in  the  Journal 
of  Dec.  14  a  complaint  from  a  "Gold  Miner"  regard- 
ing the  rising  cost  of  explosives  during  the  last  three 
or  four  years,  in  the  face  of  a  reputed  fall  in  the  price  of 
powder  for  military  purposes.  Several  communications 
from  the  explosives  manufacturing  companies  have  been 
received  which  give  reasons  for  the  advance  in  the 
cost  of  mine  explosives.  The.se  are  of  sufficient  interest 
to  warrant  publication,  and  some  of  the  important 
paragraphs  are  quoted  below: 

From  E.  I.  du  Pont  de  Nemours  &  Company: 

As  yoii  know,  prior  to  the  war.  the  high-explosives  industry  was 
developed  to  a  high  degree,  as  a  result  of  our  activities  in  the 
biisine.os  sinre  the  year  18ft2.  On  the  other  hand,  the  manufac- 
ture of  military  smokeless  had  been  conducted  on  a  limited  scale, 
nrrordlng*  no  opportunity  for  the  Invention  of  cost-saving  machin- 
ery or  in  process  of  manufacture. 

With  the  tri-mendrius  volume  of  military  business  coming  to  us 
after  the  beginning  of  the  Guropi  an  War.  wc  were  alTorci'il  ;in 
opportunity  to  work  out  economies  previously  unthought  of.  This 
resulted  in  a  reduction  In  cost  that  more  than  overcame  the  In- 
creasing costs   of    taw   mnterials.   labor,  etc. 

I  believe  th:»  explains  why  there  Is  no  connection  between 
the  two  considerations,  but  it  may  be  well  to  stnte  that  industrial 
explosives  and  mllllnry  explosives  are  two  separate  and  distinct 
manufacturing  underlnkings.  Industrial  explosives  cannot  bo 
manufactured  In  military  explosiv>s  plants,  nor  can  military  ex- 
plosives   be    manufactured    in    industrial    explosives    plants. 

From  the  Atla.s  Powder  Company: 

It  Is  quite  true  that  as  compared  with  prices  existing  before 
the  beginning  of  the  European  war.  prices  for  dynamite  havo 
practically    doubled,   aDd    the    greater    part   of    the    advance    haa 


h.-nn  in  the  last  two  yenrs.  The  advances  in  prices  for  such  ex- 
plo.>!ives  were  cnmpehcd  by  :idvances  in  their  manufacturing 
costs,  the  increa."ipd  cost  beinc  due  to  lncrea.sed  price  we  have 
had  to  pay  for  the  ma'^rial  entering  into  their  manufacture,  the 
increased  labor  costs,  increased  freight  rates  on  both  raw  mate- 
rials and  finished  products.  :ind  numerous  other  items  that  have 
affected  the  great  bulk  of  commodities  produced  in  this  country. 
We  think  that  reference  to  prices  for  such  materials  as  enter 
into  the  manufacture  of  explosives,  which  have  been  published  in 
the  Journal  from  time  to  time,  will  show  that  practically  every 
one  of  these  materials  has  increased  in  price  from  150  to  300%, 
and  in  some  cases  even  more.  Tou  are,  of  course,  familiar  with 
the  increa.se  in  wages  of  labor,  w^hich  has  applied  to  our  industry 
the  same  as  it  has  to  all  other  industries.  To  our  minds  the 
increase  in  the  price  of  blasting  explosives  of  about  100%.  In  tlje 
face  of  increase  in  the  costs  of  the  materials  from  which  such 
explosives  are  made,  which  is  from  1.50  to  300":;,  indicates  that 
the  explosive  manuf.ictunrs  have  in  no  way  taken  advantage  of 
conditions  which  have  existed,  but,  on  the  contrary,  have  kept 
down  the  prices  of  blasting  explosives  to  the  lowest  possible 
flgui  O's.  This  has  certainly  been  our  policy,  and  we  will  welcome 
return  in  prices  of  the.se  explosives  to  levels  more  nearly  in  line 
with  those  existing  before  the  war.  as  the  relatively  high  prices 
that  have  existed  recently  tend  to  discourage  the  consumption 
nf  explosives. 

From  the  Ensign-Bickford  Company: 

We  are  not  in  a  position  to  make  any  comments  except  as 
regards  our  own  products :  namely,  safety  fuse  and  cordeau- 
Bickford.  We  are  glad  to  give  the  following,  which  we  believe 
will  clearly  substantiate  the  ab.«olute  nece.ssity  for  increased  prices 
in  the  case  of  safety  fuse.  On  the  other  hand,  it  wiU  point  out 
that  in  the  case  of  cordoau-Uickford,  there  has  been  but  one 
raise  since  the  beginning  of  the  European  war.  This  was  made 
Sept.    15,   191.').   and   is   a  relatively   slight   one. 

The  cost  of  materials  alone  for  the  manufacture  of  safety 
fuse  has  advanced,  roughly  speaking,  in  the  following  propor- 
tions: Fuse  powder,  double:  jute  yarn.';.  hO^,  :  cotton  yarns, 
four  times  :  cloth,  three  times ;  water-proofing  materials,  double. 
In  addition,  the  labor  cost  has  advanced  at  least  double,  if  not 
more,  and  the  overhead  charges  have  increased  correspondingly. 
On  the  other  hand,  taking  ordinary  double-tape  fuse  for  compari- 
son, on  Sept.  1.  1914,  the  price  of  double-tape  fuse  was  $.i.l0  per 
1000  ft.  list:  and  it  is  now  $10  per  1000  ft  list.  The  price  of 
plain  cordeau  was  $42.50  per  1000  ft  list:  and  it  Is  now  $57.50 
per  1000  ft.  list. 

rWe  are  glad  to  present  the  replies  of  several  powder 
manufacturing  companies  to  the  question  raised  by  our 
correspondent.  These  replies  bring  forth  two  important 
things.  The  first  is  that  the  manufacture  of  military 
and  mining  explosives  is  conducted  along  very  different 
linrs,  and  that  prices  are  therefore  not  comparable. 
The  second  is  that  the  increased  cost  of  mining  explo- 
sives has  been  brought  about  by  the  increased  cost  of 
materials,  labor,  and  freight.  The  last  has  a  familiar 
sound;  we  have  heard  it  before.  There  is  no  doubt 
about  the  cost  increases,  and,  in  spite  of  the  rise  in  the 
cost  of  mining  explosives,  we  are  inclined  to  disagree 
with  our  correspondent,  in  the  absence  of  specific  proof 
to  the  contrary,  that  the  mines  have  been  singled  out  as 
legitimate  game  by  the  powder  manufacturing  com- 
panies.— Editor.  1 

Sulphur  C^oniniittcc's  Work  Completed 

Under  the  general  plan  of  dissolution  of  the  various 
sections  of  the  War  Industries  Board,  the  work  of  the 
sulphur  and  pyrites  section  of  the  board  has  been  prac- 
tically concluded.  W.  G.  VVoolfolk  is  chief  of  the  section. 
In  consequence,  the  Chemical  Alliance's  committee  on 
production,  distribution,  and  control  of  sulphur-hearing 
materials  has  ceased  to  function  with  that  section  of  the 
board.    This  became  effective  Dec.  11. 


•The  present  value  of  the  rupee  In  Is    8|d  .  or  about  .IB  cenlB. 


An  Emerjtency  PlarinK  of  Pumpini;  Equipment,  njrerejfat- 
ing  a  total  rapacity  of  20.000,000  gnl.,  was  completed  in 
24  hr.  at  the  Old  Dominion  mine,  in  Arizona,  according  to 
ita  report  for  1917,  with  the  exception  that  the  transfer  of 
•  cable  from  one  shaft  to  another  was  not  finished. 
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Consolidating  the  American  Engineering 

Professions 


By  a.  D.  FLINN* 


THE  organization  of  engineers  in  America  is  cha- 
otic, complex,  and  illogical.  As  consequences 
there  are  confusion,  waste,  inefficiency,  and  dis- 
satisfaction, which,  however,  are  exaggerated  in  some 
minds.  If  no  associations  existed,  it  would  be  relatively 
easy  to  plan  and  create  a  system  of  organization  that 
would  satisfy  demands  much  more  effectively  than  does 
the  present  multiplicity  of  unrelated  societies.  But 
there  have  grown  with  the  years  traditions,  and  loyal- 
ties, and  prejudices,  clustering  about  the  societies  that 
now  are.  An  answer  to  the  problem  thus  created  is  not 
easy.  To  me  the  solution  is  not  obvious,  but  some  prog- 
ress in  the  process  is  now  appearing.  There  must  be 
extensive  consolidations,  more  federation,  and  much 
simplification,  each  of  which  demands  elimination.  Steps 
are  being  taken,  or  preparations  made  for  them,  in  vari- 
ous ways  and  places,  and  by  a  number  of  agencies.  They 
will  be  accelerated  as  their  benefits  gain  appreciation; 
but  education,  time,  and  patience  are  needed  for  attain- 
ing the  goal. 

The  Problems  Confronting  a  Consolidation  Scheme 

What  are  the  present  desirable  limits  to  consolida- 
tion and  federation?  To  what  goal  should  they  tend? 
By  what  methods  and  means  can  they  best  be  brought 
about?  These  and  similar  questions  are  not  being 
answered  conclusively,  because  the  necessary  facts  are 
not  in  hand.  We  have  been  muddling  along  in  an  un- 
engineering  fashion,  attempting  to  plan  and  design  and 
specify  without  a  survey.  On  Sept.  12,  Engineering 
Foundation  by  formal  vote  proposed  to  make  the  much- 
needed  survey  and  preliminary  studies,  the  four  Founder 
Societies. concurring.  Of  the  necessity  for  this  survey 
I  have  been  more  deeply  convinced  with  the  passing 
weeks,  as  I  have  listened  to  ineffective  arguments  and 
to  misstatements  based  on  ignorance  which  can  be  cor- 
rected only  by  the  results  of  the  proposed  survey  of 
engineering  organizations. 

Without  the  enlightenment  of  such  a  survey  it  now 
seems  that  the  following  elements  of  organization  are 
desirable  for  the  engineering  profession  in  America: 
Excepting  possibly  three  or  four  cities  having  large 
numbers  of  engineers,  there  should  be  in  each  com- 
munity, having  a  sufficient  group  of  technical  men  to  be 
organized,  one  organization  that  embraces  them  all. 
Reasons  for  this  are  obvious.  This  organization  may 
be  an  association  of  local  societies  and  sections  of  na- 
tional societies,  or  it  may  be  a  society  admitting  to  its 
membership  men  of  all  branches  of  the  profession.  Ex- 
amples of  both  forms  of  organization  exist  in  a  number 
of  places.  Local  organizations  should  have  large  meas- 
ures of  autonomy,  but  should  conform  to  approved  types 
and  standards. 

Logically,  the  next  step  in  organizing  would  be  the 
combining  of  these  local  organizations  into  one  or  a  few 
national  societies,  so  that  the  loyalty,  interest,  comrade- 
ship,   and    activities    naturally    developed    by   the   local 


•Secretary,   Engineering  Council. 


organizations  would  flow  to  the  national  societies.  But 
at  this  step  the  difficulties  increase.  Many  engineers 
cannot  become  active  members  of  local  organizations, 
because  of  distances  from  headquarters;  others  do  not 
desire  local  membership.  If  there  were  only  one  na- 
tional society,  many  of  the  diflSculties  of  scheming  a 
system  of  organization  would  disappear;  but  there  are, 
and  probably  for  some  years  will  be,  several  national 
societies  of  importance,  and  in  -each  local  organization 
there  will  be  members  of  two  or  more  national  societies. 
A  number  of  plans  have  been  submitted  to  me  for  over- 
coming these  difficulties.  None  is  wholly  acceptable. 
These  problems  lie  at  the  bottom  of  the  tasks  of  the 
committee  on  development,  of  the  American  Society  of 
Civil  Engineers,  and  of  the  committee  on  aims  and  or- 
ganization, of  the  American  Society  of  Mechanical  En- 
gineers, and  similar  committees  which  may  be  appointed 
by  other  societies.  Many  engineers  are  giving  them 
earnest  thought. 

There  are  said  to  be  approximately  400  organizations 
of  engineers  in  America,  of  various  kinds.  Of  these, 
about  one-quarter  are  the  leading  national  societies  and 
their  local  sections.  In  general,  the  remaining  societies 
have  no  official  relationship,  excepting  the  associations 
of  local  societies  and  sections  in  a  few  communities. 
Consequently  the  engineering  profession,  before  the 
public  and  Government,  has  no  one  organization  which 
represents  it  as  a  whole,  as  have  the  medical  profession, 
the  lawyers,  the  chemists,  the  architects,  the  Chamber 
of  Commerce  and  even  labor.  In  the  memberships  of 
the  Founder  Societies,  aggregating  35,000  engineers, 
there  have  been  variously  estimated  to  be  only  one-third 
to  one-sixth  of  the  total  number  of  engineers  in  the 
country.     The  engineering  profession  lacks  solidarity. 

Engineers  Have  Exceptional  Facilities 

Not  a  little  of  the  dissatisfaction  voiced  in  various 
quarters  as  to  the  shortcomings  of  the  national  societies 
grows  out  of  ignorance  or  lack  of  apprehension  of  bene- 
fits actually  received.  In  no  small  measure  the  com- 
plainants are  at  fault  in  not  making  better  use  of  the 
facilities  provided  and  the  means  of  information  put 
within  their  reach.  Furthermore,  some  important  bene- 
fits of  membership  in  large  technical  societies  are  in- 
tangible and  not  capable  of  definition ;  not  a  few  persons 
overlook  these.  Nevertheless,  there  are  causes  for  rea- 
sonable dissatisfaction.  The  societies  are  endeavoring 
to  remove  these  as  they  are  recognized  and  remedies  can 
be  found.  Humanity  and  its  institutions  will  never  be 
wholly  rid  of  dissatisfaction,  and  to  this  truism  en- 
gineers are  no  exception. 

In  this  connection,  a  quotation  from  the  presidential 
address  of  Charles  T.  Main  to  the  American  Society 
of  Mechanical  Engineers,  December,  1918,  is  interest- 
ing reading: 

In  the  Monthly  Bulletin  of  the  American  Institute  of  Mining 
Engineers,   March,  1918.  there  appeared   tlie   following: 

"The  vision  dwells  in  the  minds  of  many  that  ultimately  these 
tour  great  societies,  lightening  the  emphasis  they  place  upon 
their  differences,  may  see  the  time  when,  for  the  solidarity  of  the 
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profe.-sion.  for  their  best  interests,  .if  well  as  for  the  Increase  of 
their  influence  on  the  counir>-  at  Inrgre.  they  may  become  one 
great  nmional  association  of  engineers.  With  the  gain  in  power 
and  prestige  inevitably  following  such  an  apsrregation.  fredom 
for  inilividual  development  may  be  achieved  through  divisions 
along  the  lines  of  technical  interests,  which  might  either  follow 
the  present  four  grand  divisions  or  be  more  minutely  subdivided. 

"An  organization  of  this  sort  could  and  probably  would  be  more 
strictly  professional  than  any  ..f  the  foor  have  been  heretofore, 
and  through  the  prestige  and  power  of  it?  numbers  could  establi.'.h 
standards  of  ethical  conduct  for  Us  members,  \1olatlon  of  which 
would  bring  grave  consequence." 

This  great  vision  is  worthy  of  the  most  careful  consideration 
and  might  be  carried  with  safety  to  a  point  where  the  national 
societies  would  be  gathered  in  under  one  executive  head,  without 
any  one  losing  any  vital  portion  of  Its  individuality. 

This  would  be  a  great  step  In  advance  and  perhaps  as  far  as 
we  should  go  for  some  time  to  come. 

Whatever  scheme  of  organization  be  ultimately  .se- 
lected, it  must  be  flexible,  so  as  to  meet  successfully 
constantly  changing  conditions,  and  it  must  provide  for 
both  technical  and  social  requirements  of  the  member- 
ship, while  maintaining  high  standards.  "Social  re- 
quirements" is  here  used  to  mean,  in  addition  to  social 
Intercourse  among  members,  services  of  the  organiza- 
tions to  Government  and  to  the  public,  and  services  to 
engineers  individually,  such  as  assistance  in  .securing 
engagements  and  better  standing  in  corporate  and  gov- 
ernmental employment.  Technical  and  social  functions 
probably  %vill  be  best  kept  distinct.  Some  engineers 
even  suggest  separate  organizations;  but  at  present 
prefer  separate  departments  of  one  organization  or  of 
a  federated  group  of  organizations. 

The  United  Engineering  Society 

So  far  as  known,  none  of  the  leading  organizations 
has  stated  a  definite  policy  on  these  questions.  Opinions 
herein  expressed  are  only  personal.  The  statements  in 
this  paper  are  merely  a  contribution  to  the  general  dis- 
cussion of  this  subject  by  one  who  for  several  months 
has  had  especial  opportunities  for  learning  the  opinions 
of  others  and  gathering  a  little  information. 

As  regard.^  the  joint  activities  of  the  American  So- 
ciety of  Civil  Engineers,  the  American  Institute  of 
Mining  Engineers,  the  American  Society  of  Mechanical 
Engineers,  and  the  American  Institute  of  Electrical  En- 
gineers, the  present  organization  seems  involved;  and 
even  some  members  of  the  governing  bodies  of  these 
societies  have  difficulty  in  keeping  relationships  straight. 
It  is,  however,  not  so  complex  as  some  persons  assume. 
It  may  be  simply  stated  as  follows:  The  four  Founder 
Societies  named  have  joined  in  creating  the  United  En- 
gineering Society  to  hold  and  administer  property  and 
to  perform  other  broad  functions  for  them.  At  their 
request  the  United  Engineering  Society  has  established 
three  departments,  the  Library  Board,  the  Engineering 
Foundation,  and  Engineering  Council. 

The  Engineerina  Societies  Lihrari/  has  possibilities 
for  active  usefulness  to  the  engineering  profession  and 
to  the  industries  of  this  country.  Its  present  passive 
services  are  good  and  of  great  value,  but  the  library  can 
do  much  more.  Funds  are  needed  at  once  for  complete 
re-cataloguing  of  the  hooks,  for  strengthening  the  col- 
lection of  books,  and  for  instituting  new  lines  of  serv- 
ice. The  books  of  the  societies  have  been  brought  to- 
gether, but  they  have  not  yet  been  assembled  as  one 
library.  Never,  except  during  the  war,  has  it  been  so 
important  that  all  useful  recorded  technical  informa- 
tion should  be  fully  and  quickly  accessible  to  engineers 


-not  only  to  those  in  the  New  York  district,  but  also 
to  those  scattered  throughout  the  whole  land. 

The  Engineering  Foundation  now  has  an  endowment 
of  $300,000,  yielding  an  annual  income  of  $15,000.  It 
rendered  vital  financial  assistance  to  the  National  Re- 
search Council  at  the  letter's  inception  in  1916,  and 
for  the  year  terminating  in  September,  1917.  That 
council  performed  services  of  great  importance  to  the 
Government  during  the  war.  For  the  future  it  already 
has  in  hand  many  projects.  One  of  the  most  important 
of  these  is  the  promotion  of  Industrial  research,  in  which 
the  Engineering  Foundation  is  cooperating.  The  En- 
gineering Foundation  investigated  a  scheme  for  spray 
camouflage  of  ships;  is  conducting  long-time  tests  on 
the  wear  of  gears,  and  is  making  a  research  on  the 
selective  control  of  wireless  communication.  It  has 
offered  to  undertake  a  "survey  of  existing  engineering 
organizations,  and  from  information  thus  developed  to 
formulate  a  series  of  constructive  recommendations 
which  may  be  serviceable  in  guiding  the  further  develop- 
ment of  local  and  national  engineering  organizations, 
in  their  relations  to  the  profession  of  engineers,  to  the 
public,  and  to  one  another."  Other  projects  are  being 
studied,  but  cannot  yet  be  announced.  Engineering 
Foundation's  policy  is  to  devote  its  energies  and  re- 
sources to  undertakings  of  broad  application,  such  as 
bringing  about  and  stimulating  cooperation  among  ex- 
isting agencies  engaged  in  research  and  outlining  pro- 
grams and  organizations  for  research  in  specific  fields. 

The  Engineering  Council,  since  its  organization  meet- 
ing on  June  27,  1917,  has  made  progress  in  exploring 
its  proper  field  of  activity  and  fixing  some  of  its  boun- 
daries. It  has  accomplished  much  useful  but  negative 
work.  In  other  words,  its  rejections  have  been  im- 
portant and  have  consumed  much  time.  But  there  are 
noteworthy  constructive  achievements,  also,  on  the 
credit  side  of  its  records.  During  hostilities  the  Council 
rendered  no  small  aid  to  the  Government  through  the 
American  Engineering  Service,  which  procured  thou- 
sands of  engineers  for  the  War,  Navy,  and  other  de- 
partments, and  through  the  War  Committee  of  Tech- 
nical Societies,  which  assisted  the  Naval  Consulting 
Board  and  the  Army  General  Staff  in  examining  scores 
of  thousands  of  suggestions  for  naval  and  military  de- 
vices. Through  efforts  of  its  public  affairs  committee, 
the  Council  aided  in  having  the  military  draft  adjusted 
to  permit  the  continuance  of  training  in  the  engineer- 
ing .schools  of  the  vitally  necessary  technical  men. 
Through  the  industrial  affairs  committee  vigorous  op- 
position was  offered  to  "anti-efficiency  legislation"  in 
Congress.  Ten  days  after  the  signing  of  the  armistice, 
the  Engineering  Societies  Employment  Bureau,  with 
the  four  Founder  secretaries  as  it^  board  of  directors, 
was  substituted  for  the  war-time  American  Engineer- 
ing Service.  The  fuel  conservation  committee  acted  in 
u  consulting  capacity  to  the  Fuel  Administration  and 
the  Bureau  of  Mines  in  securing  war  economies,  and  is 
continuing  its  much-needed  services  into  the  era  of 
peace.  The  wator-conscrvntion  committee  is  prepared 
to  promote  right,  and  to  oppose  wrong,  national  or  state 
governmental  actions  relating  to  water-power  or  other 
utilization  of  water,  by  supplying  statements  of  facts 
rather  than  joining  in  controversial  support  or  opposi- 
tion of  any  particular  measure.  The  license  committee, 
with   members   judiciously    distributeii    throughout    the 
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country,  is  collecting  information  on  the  licensing  of 
engineers  by  the  various  states,  and  is  preparing  to 
render  proper  assistance  in  these  matters  whenever 
needed.  The  patents  committee,  cooperating  with  other 
similar  bodies,  is  preparing  important  action  for  the 
improvement  of  the  patent  law  and  practice.  During 
the  spring  and  summer,  the  secretary  visited  groups  of 
engineers  representing  the  local  societies  and  sections 
of  national  societies  in  20  different  cities  from  the  At- 
lantic seaboard  to  the  Pacific  Coast.  In  30  or  more 
communities  local  correspondents  have  been  selected  for 
direct  communication  between  Engineering  Council  and 
engineers  at  distances  from  headquarters.  Further- 
more, important  projects  of  interest  to  all  engineers  are 
in  preparation  and  may  soon  be  announced.  One  of  these 
is  the  formation  of  a  national  service  committee,  which 
is  to  have  an  office  in  Washington,  as  the  representative 
of  American  engineers  at  the  national  capital. 

All  aims  and  endeavors  of  engineers  through  their 
national  and  local  societies  and  their  joint  instrumen- 
talities must  be  pervaded  by  a  sincere  spirit  of  service, 
not  alone  of  one  to  another,  but  by  all  to  the  com- 
munity, the  state,  and  the  nation.  Such  public  service 
by  engineers,  architects,  chemists,  scientists,  doctors, 
lawyers,  and  clergymen  is  our  professional  obligation, 
the  noblesse  oblige  of  a  free  and  democratic  people. 
Each  profession  has  its  distinct  service  to  perform.  In 
each  profession  there  are  big  men  and  small  men;  each 
must  contribute  according  to  that  which  he  has.  Service 
is  the  only  true  stepping-stone  to  that  eminence  which 
alone  is  worth  attaining.  Greater  opportunities  have 
never  opened  to  American  engineers  than  those  which 
confront  them  in  these  rapidly  passing  years  of  war  and 
"reconstruction." 


Santa  Gertrudis  Co.,  Ltd. 

The  annual  report  of  the  Santa  Gertrudis  Co.,  Ltd., 
for  the  year  ended  June  30,  1918,  shows  that  a  profit  of 
£112,544  5s  Id  was  made  during  the  period.  Dividends 
absorbed  £131,350,  and  directors'  remuneration,  £1125 
8s  lOd.  The  company's  holdings  in  the  Cia.  de  Santa 
Gertrudis  and  the  Cia.  Beneficiadora  de  Pachuca  re- 
main  unaltered. 

At  the  property  of  the  Cia.  de  Santa  Gertrudis,  324,- 
652  tons  of  ore  was  sold,  containing  24,251  oz.  gold  and 
4,316,901  oz.  silver.  Ore  disclosures  during  the  year 
were  of  little  importance  and  have  not  added  materially 
to  last  year's  estimates  of  reserves.  Operating  costs 
increased  slightly,  but  this  was  more  than  offset  by  the 
higher  price  of  silver. 

Milling  operations  at  the  plant  of  the  Cia.  Beneficia- 
dora de  Pachuca  averaged  80.7  ^r  full  capacity.  The  re- 
duction was  due  to  a  shortage  of  cyanide,  and,  later,  to 
difficulties  in  the  operation  of  the  settling  and  filtering 
plant.  Additional  equipment  is  now  being  considered. 
During  the  year  324,762  tons  of  ore  was  treated,  from 
which  a  recovery  of  21,856  oz.  gold  and  3,775,745  oz. 
silver  was  obtained.  The  recovery  is  given  as  87.95%, 
but  as  this  is  based  on  the  combined  value  of  the  prod- 
uct, as  compared  with  the  combined  value  of  the  metals 
in  the  ore,  and  will  vary  according  to  the  fluctuations  in 
the  price  of  silver,  the  information  is  of  economic  in- 
tfxest  only. 

Flotation    experiments   were   concluded,   with    results 


which  showed  that  the  process,  in  its  present  stage  of 
development,  cannot  compete  commercially  with  cyanida- 
tion  for  the  treatment  of  the  company's  ore.  Aluminum 
is  now  being  used  in  place  of  zinc  dust  for  precipitation 
purposes.  A  considerable  saving  is  already  assured, 
which  will  be  increased  as  operations  are  e.xtended. 


Method  of  Securing  Anchor  Bolts 

Neat  cement  poured  around  anchor  bolts  and  allowed 
10  set  for  three  weeks  develops  such  a  tenacity  that 
the  bolts  will  break  under  tension  before  they  loosen. 
Where  a  machine  must  be  "anchored"  to  its  foundation 
bed  and  ready  to  operate  within  a  few  hours,  the  use  of 
molten  lead  to  hold  the  anchor  bolts  securely  is 
unquestionably  the  better  method,  as  its  full  strength 
is  developed  as  soon  as  it  has  cooled.  In  setting  up 
horizontal  air  compressors  and  similar  machines  which 
develop  a  constant  vibration  when  in  operation,  and 
as  a  consequence  produce  strain  on  the  anchor  bolts, 
the  lead  shows  a  tendency  to  become  compressed  in 
the  direction  of  the  movement.  Thus  in  time  a  slight 
movement  of  the  machine  upon  its  foundation  when 
running  will  be  noticeable.  Cement,  on  the  contrary, 
has  the  property  of  becoming  harder  the  longer  it  sets, 
and   so   "improves   with   age." 

To  demonstrate  this,  a  series  of  tests  was  recently 
made  by  A.  L.  Sweetser.  Holes  were  drilled  to  a  depth 
of  three  feet  in  hard  limestone  rock,  and  half  of  the 
bolts  were  set  in  lead  and  the  remaining  half  in  port- 
land  cement.  The  anchor  bolts  were  ^  in.  in  diameter. 
At  the  end  of  three  weeks  a  20-ton  hydraulic  jack 
was  used  in  an  attempt  to  "pull  the  bolts."  Those 
imbedded  in  lead  started  to  loosen  under  a  load  of  12 
tons,  whereas  the  bolts  in  the  cement  did  not  loosen 
at  17  tons  and  in  fact  broke  before  the  load  reached 
20  tons.  The  e.xperiment  proved  that  for  reliability, 
strength,  and  simplicity  in  use  cement  is  unquestionably 
preferable  to  lead. 


Butte  &  Superior  Mining  Co. 

The  report  of  the  Butte  &  Superior  Mining  Co.,  for 
the  third  quarter  of  1918  shows  that  108,182  tons  was 
milled,  as  compared  with  114,716  tons  for  the  previous 
three  months — a  decrease  due  to  shortage  of  labor  and 
the  inexperience  of  green  miners.  The  percentage  ex- 
tractions and  the  grade  of  concentrate  produced  were 
both  slightly  higher;  and  metallurgical  results  during 
the  latter  part  of  the  period  of  review  were  such  as  to 
justify  the  prediction  that  future  extractions  would  be 
materially  improved.  The  increased  extraction  of  zinc, 
in  concentrate  form,  from  90.925  to  91.133%,  is  of  es- 
pecial interest  because  the  improvement  has  been  made 
despite  the  fact  that  the  zinc  content  in  the  heads  has 
decreased  from  16.242  to  15.647  per  cent. 

A  further  increase  in  mining  and  milling  costs  is  no- 
ticeable, and  is  largely  attributable  to  the  fact  that  an 
advance  of  50c  per  day  in  the  wage  scale  was  made  at 
the  beginning  of  the  quarter. 


Graphite  Exports  From  Ceylon  to  the  United  States,  as 
given  in  Commerce  Reports,  amounted  to  801  tons  in  the 
second  quarter  of  1918,  compared  with  4862  tons  in  the 
corresponding  quarter  last  year.  The  decrease  is  due 
obviously  to  the  restrictions  of  the  War  Trade  Board. 
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The  Fluid  Ton 


By  a.  W.  ALLEN 


The  need  of  a  definite  term  to  designate  a  mass 
fluid  unit,  in  connection  with  the  assaying  of 
cyanide  solution  containing  gold  and  the  rapid 
calculation  of  dilution  ratios,  resulted  in  the 
formulation,  by  Rand  metallurgists,  of  a  new 
unit  of  measurement.  Ten  years  or  so  ago  the 
fluid  ton,  then  used  for  the  first  time  in  conjunc- 
tion ivith  the  short  ton  of  2000  lb.,  was  defined  as 
the  amount  of  solution  or  water  occupying  32 
cu.ft.  The  idea  icns  favorably  received,  and  the 
new  unit  has  been  adopted,  in  connection  with  cer- 
tain industries,  in  all  English-speaking  countries. 


THE  accompanying  tables  are  presented  in  order 
to  familiarize  engineers  with  the  characteristics 
of  a  comparatively  new  unit,  and  to  serve  as  a 
means  for  the  ready  coirversion  of  gallons  and  cubic 
feet  into  fluid  tons,  and  vice  versa.  There  has  been  an 
urgent  need  for  a  convenient  unit  to  represent  large 
amounts  of  water  or  solution  in  many  phases  of  en- 
gineering. The  value  of  the  fluid  ton  in  this  connec- 
tion has  been  recognized  in  wet-metallurgical  opera- 
tions, and  its  use  might  well  be  extended. 

An  ore  is  generally  reduced  by  crushing  and  grind- 
ing operations  in  a  water  or  solution  medium,  aiul. 
almost  invariably,  its  weight  is  recorded  and  it  is 
assayed  or  analyzed  for  metal  content  on  the  basis  of 


TABLE  I 

cubic:  FEET 

AND  APPROXIMATE  FLUID  TONS 
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TABLE  II      FLUID  TONS  AND  CUBIC  FEET 

Fluid  Tom 
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TABLE  III 

V    S.  GALLONS  AND  APPllUXIMATE  FLUID  TONS 
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TABLE  IV. 

FLUIDTONS  AND  APPROXIMATE  V  S.  GALLONS 

Tom 

0 

/ 

• 

3 

4 

X 

H 

7 

0 

* 

0 

239 

479 

718 

957 

1,197 

1.436 

1.67S 

1,915 

2,154 

to 

2.J94 

2.633 

2.872 

3.112 

3.351 

3,590 

3,830 

4,069 

4,309 

4,548 

tn 

4.787 

5.027 

5.266 

5,505 

5.745 

5,984 

6.224 

6,463 

7.602 

6,942 

30 

7.181 

7.420 

7.660 

7,899 

8.139 

8.378 

8.617 

8,857 

9.096 

9,335 

& 

f.}75 

9.814 

10.05) 

10.293 

10.532 

10.772 

11.011 

11.250 

11.490 

11,729 

II.MS 

12.208 

12.447 

12,687 

12.926 

13,165 

13.405 

13.644 

11.883 

14,123 

to 

I4.M2 

14.602 

14,841 

15.080 

15.320 

15,559 

15.798 

16.018 

16.277 

16,516 

10 

16.756 

16.995 

17.235 

17.474 

17.713 

17,951 

18.192 

18.431 

18.671 

18.910 

»0 

19.150 

19,389 

19,628 

19.868 

20.107 

20.346 

20.586 

20.825 

21.064 

21,304 

90 

2I.S43 

21.783 

22,022 

22.261 

22.501 

22,740 

22.979 

23.219 

23,458 

23.698 

TABLE  V      CIBIC  FEET  PER  MINUTE  .\ND  FLUID  TONS  PEIl  24  HOIR.1 
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the  short  ton  of  2000  lb.  Under  such  conditions,  the 
estimation  of  ore  by  weight  and  water  or  solvent  by 
volume  leads  to  confusion,  and  makes  calculation  un- 
avoidable before  a  statement  of  ratio  of  dilution  or 
metal  content  per  ton  is  available. 

The  weights  and  volumes  as  applied  to  water  in  the 
metric  system  are  practically  interchangeable,  and  1 
gm.  of  pure  water  occupies  1  c.c.  at  a  temperature  of  4" 
C,  at  a  pressure  of  760  mm.  of  mercury.  No  such  con- 
venient relation  exists  in  the  other  standard  systems. 
The  imperial  gallon  of  water  weighs  10  lb.  avoirdupois, 
at  a  temperature  of  62°  F.  and  a  pressure  of  30  in.  of 
mercury,  and  occupies  a  space  of  277.41  cu.in.  This  is 
found  a  convenient  unit  for  recording  either  volume  or 
weight.  The  U.  S.  gallon  occupies  a  space  of  231  cu.in., 
and  so  the  weight  of  a  number  of  them  cannot  be 
estimated  without  calculation. 

The  final  abolition  of  the  gallon  as  a  unit  of  meas- 
urement in  hydraulics  as  well  as  metallurgy  is  to  be 
desired.  It  is  an  absurdly  small  unit  anyway,  and  its 
use  often  leads  to  confusion  between  the  U.  S.  gallon 
and  the  imperial  gallon.  There  can  be  little  question 
as  to  its  inadequacy  in  many  phases  of  industry.  En- 
gineers on  both  sides  of  the  international  boundary  are 
agreed  as  to  the  suitability  of  the  fluid  ton  as  a  unit  in 
connection  with  the  measurement  of  water  and  solution 
in  wet  chemico-metallurgical  operations.  Let  them  also 
agree  as  to  the  advisability  of  abolishing  the  gallon  as 
a  recognized  unit  in  other  phases  of  engineering  effort. 

Definition  of  a  Fluid  Ton 

The  fluid  ton  is  neither  a  unit  of  weight  nor  a  unit 
of  volume.  Both  factors  must  be  taken  into  considera- 
tion. A  uniform  weight  for  the  water  or  solution — 62.5 
lb.  per  cu.ft. — is  assumed;  and,  on  this  basis,  the  fluid 
ton  is  calculated  according  to  volume  measurement.  A 
definition  in  substantial  agreement  with  that  given  by 
W.  J.  Sharwood'  would  be: 

Fluid  ton:  Thirty-two  cubic  feet.  A  unit  to  correspond 
with  the  short  ton  of  2000  lb.,  and  of  sufficient  accuracy  for 
many  hydrometallurgical,  hydraulic  and  other  industrial 
purposes,  according  to  which  it  is  assumed  that  the  water  or 
other  liquid  under  consideration  weighs  62.5  lb.  per  cubic 
foot. 

With  regard  to  the  strict  record  of  actual  weight, 
the  fluid  ton,  as  defined,  will  coincide  with  the  short 
ton  of  2000  lb.  only  at  a  fixed  temperature  and  pressure. 
One  cubic  foot  of  water  at  4°  C.  and  atmosphere  pres- 
sure weighs  62.42S'  lb.,  so  that  there  would  always  be  a 
slight  error  on  this  account.  This,  however,  is  insuf- 
ficient to  detract,  to  appreciable  extent,  from  the  value 
of  the  new  unit,  which  is  meant  to  be  used  only  where 
extreme  accuracy  would  be  meticulous  and  unnecessary, 
and  where  large  volumes  of  liquid  are  under  con- 
sideration. 

Use  of  the  Fluid  Ton  in  Mill  Planning 
Engineers  engaged  in  design  work  on  hydrometal- 
lurgical plants  usually  make  the  preliminary  estimates 
for  storage  capacity  and  conveyance  needs  on  the  basis 
of  dilution  and  general  requirements.  That  is  to  say, 
if  a  100-ton  plant  is  under  consideration,  and  a  6  to  1 
milling  dilution  is  anticipated,  this  would  mean  a  de- 
livery of  600  tons  of  water  or  solution  per  day  at  crush- 


ing or  grinding  machine.  Pumping  and  storage  ca- 
pacity is  therefore  calculated  on  this  basis;  and  it  would 
certainly  be  convenient  if  the  fluid  ton  were  more 
widely  used  as  an  alternative  capacity  unit  by  manu- 
facturers. Circular-tank  capacities  are  sometimes 
tabulated  in  technical  books  on  the  fluid-ton  basis,  but 
practically  all  pumping  and  conveying  equipment  is 
standardized  according  to  its  capacity  in  gallons,  or 
cubic  feet  per  hour  or  minute.  The  number  of  gallons 
that  a  certain  pump  can  handle  every  minute  is  in- 
formation that  has  no  significance  to  many  engineers. 
Performances  of  such  machines  are  usually  measured 
on  the  24-hour  basis,  and  the  most  convenient  unit  to 
use  for  this  purpose  is  the  fluid  ton. 


Safety  Corner  Guard 

By  L.  V.  Lauther* 
In  almost  every  plant  is  a  corner  where  accidents 
frequently  occur,  regardless  of  safety  signs,  mirrors, 
or  lookout  windows.  Such  accidents  are  usually  caused 
by  one  man  coming  into  unexpected  contact  with  some- 
thing being  carried  by  another  man  who  is  walking 
in  the  opposite  direction.  An  ingenious  method  of 
obviating  such  troubles  which  is  absolutely  fool  proof. 


DEVICE    TO    PREVENT    c^ORXER    COLLISIONS 

but  at  the  same  time  so  positive  in  action  that,  since 
its  adoption,  no  more  so-called  corner  accidents  have 
happened,  is  shown  in  the  accompanying  cut. 

A  piece  of  pipe  is  bent  to  the  required  shape,  and 
the  lower  end  buried  or  concreted  into  the  ground. 
The  space  between  this  and  the  corner  is  covered  with 
coarse  wire  netting.  The  device  makes  it  necessary 
for  pedestrians  to  walk  around  the  projection,  and  in 
doing  so  they  are  able  to  see  who  and  what  is  coming 
in  the  opposite  direction  and  take  precautions. 


'3/»».  Mag.,  Nov.,  1918. 


•Manhatten   Rubber  Manufacturing:  Co..   Passaic,  New  Jersey. 
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BY  JAMES  COLQUHOUN 


IT  WAS  as  "the  professor"  that  I  first  knew  him,  and 
it  is  as  "the  professor"  that  I,  like  other  old  timers, 
prefer  to  remember  him.  He  went  to  Arizona  in 
1882,  I  a  year  later;  and  there  we  worked  side  by  side 
for  more  than  20  years.  I  cannot  recall  the  day  when 
first  I  saw  him,  but  we  soon  became  friends,  and  we 
maintained  an  unbroken  friend-^^hip  to  the  end. 

He  was  older  than  I  was,  and  more  experienced,  yet 
he  never  presumed  on  that  account.  His  views  were 
presented  with  a  modesty  which  never  deserted  him,  and 
a  moderation  which  was  at  once  a  lesson  and  an  ex- 
ample. 

His  early  training  and  the  personal  influence  of  his 
noble  and  self-sacrificing  father  had  left  a  note  of 
seriousness  in  his  character,  but  he  could  unbend  on 
occasion,  and  could  give  and  take  when  wit  and  humor 
held  the  field.  He  never  failed,  if  within  reach,  to  attend 
my  annual  dinners,  always  as  the  most  honored  guest. 
His  speeches,  reminiscent  of  old  times  and  old  timers, 
were  always  instructive  and  enjoyable;  and  he  was  just 
as  eager  to  listen  and  as  ready  to  enjoy  the  flow  of 
humor  which  is  characteristic  of  the  West  and  of  West- 
ern men. 

His  outlook  was  as  wide  and  as  far-reaching  as  nis 
knowledge,  and  his  knowledge  was  profound.  He  spoke 
well  on  any  subject,  and  he  never  failed  to  command  the 
interest  and  sympathy  of  his  audience.  He  had  none 
of  the  finish  and  style  of  the  trained  orator.  In  speech 
he  was  plain,  direct,  and  unaffected.  His  strength  lay 
in  his  good  heart,  in  his  sincerity,  and  in  his  desire  to 
spread  the  light  of  knowledge.  Always  he  pleaded  with 
us  for  the  exchange  of  experience  between  the  various 
mines  and  metallurgical  plants.  Like  the  father  of  us 
all,  as  he  was  in  a  sense,  he  passed  from  one  camp  to 
another,  a  carrier  of  good  will  and  an  example  of 
bright  and  generous  thinking.  It  was  to  me  he  first 
came  with  the  proposal  that  our  companies  .should  agree 
to  the  "side-line  boundary."  That  the  agreement  was 
consummated  with  such  happy  results  to  both  parties 
was  due  as  much  to  the  influence  of  his  lofty  character 
as  to  the  soundness  of  his  arguments. 

Dr.  Douglas  was  always  my  guest  when  he  found  his 
way  to  Clifton,  and  no  guest  was  more  gladly  welcomed. 
In  his  own  inimitable  way  he  made  himself  one  of  the 
family.  He  loved  children,  and  so  young  was  he  in 
."pirit  that  he  would  Join  with  them  in  their  games.  Once 
I  found  him  in  a  deadly  football  contest  with  my  two 
little  boys.  The  boys  had  challenged  him,  and  he  had 
promptly  accepted  the  gage.  They  selected  the  parlor 
for  the  field  of  battle,  and  there,  to  my  di.smay,  I  found 
them  hotly  engaged,  quite  regardless  of  the  conse- 
quences to  the  furniture,  windows,  and  bric-a-brac.  I 
.•♦topped  the  game  on  the  plea  of  "rough  play,"  and  the 
professor  appeared  to  be  even  more  di.sgusted  with  the 
decision  than  were  his  opponents. 

When  the  Morenci  Southern  wb«  building,  the  engi- 
neer acting  for  the  company  let  a  contract  to  the  Mor- 
mons for  the  removal  of  alluvial  soil.  When  the 
Mormons  entered  upon  the  contract,  however,  they 
found    that    for    more    than    a    mile    this    alluvial    soil 


had  been  cemented  into  a  hard  conglomerate,  which  could 
not  be  moved  with  anything  short  of  giant  powder. 
There  was  consternation  in  the  Mormon  camp,  and  my 
frirind.  President  Kimball,  their  worthy  head,  came  to 
me  and  requested  that  I  use  my  influence  to  right  the 
wrong.  I  advised  him  to  go  to  the  professor,  but, 
like  others  before  him,  he  did  not  care  to  "beard  the 
Douglas  in  his  den."  I  finally  consented  to  write  to  the 
professor,  and  the  matter  was  promptly  arranged  in 
the  right  spirit,  much  to  the  relief  of  the  Mormons,  the 
professor  remarking,  in  his  dry  way,  that  geology  some- 
times overshot  the  mark. 

Shortly  before  the  war  I  met  the  professor  in  London. 
I  had  not  seen  him  for  years,  and  our  meeting  was 
to  me  a  very  great  pleasure.  He  was  not  a  day  older 
in  spirit.  We  drove  through  Walbrook,  a  narrow  lane, 
and  found  the  way  blocked  by  a  beer  wagon,  anchored 
to  which  were  two  powerful  horses.  In  a  moment,  and 
before  I  could  interfere,  the  professor  had  the  horses  by 
their  heads  and  had  led  them  to  a  wider  space,  leaving 
room  for  our  taxi  to  pass.  The  driver  came  out,  wiping 
the  froth  from  his  mouth,  and  getting  ready  to  swear, 
but  a  look  at  the  professor's  triumphant  and  smiling 
face  was  enough.     No  one  could  swear  at  the  professor. 

We  agreed  to  revisit  the  old  scenes  in  Arizona  at  some 
early  date  in  the  future,  but  alas!  that  pleasure  was 
not  to  be. 

Some  one  described  the  professor  as  the  John  Bryce 
of  Arizona.  I  do  not  agree,  although  I  admit  a  re- 
semblance. Man  of  letters  the  professor  undoubtedly 
was,  but  he  will  be  remembered  not  as  the  historian  but 
as  the  great  captain  who  more  than  any  other  man 
helped  to  make  Arizona  what  it  is.  He  had  the  gift  of 
attracting  and  holding  brainy  men,  who  served  him  with 
that  splendid  loyalty  which  only  the  true  chieftain  can 
command. 

It  was  an  essential  part  of  his  {xilicy  that  the  hap- 
piest relations  should  be  maintained  between  Lhe  em- 
ployees and  the  company.  He  was  one  of  the  first  to 
recognize  that  the  interests  of  the  employee  and  the 
interests  of  the  employer  are  identical,  and  not  in  con- 
flict, and  through  foul  and  fair  weather  he  adhered  to 
that  principle. 

He  loved  the  West  and  he  loved  the  ways  of  the  West. 
In  the  depths  of  the  mine,  watching  the  development 
of  new  orebodies,  or  at  the  metallurgical  plant  con- 
templating and  discussing  the  most  recent  improve- 
ments, he  WHS  in  his  element  and  at  his  best. 

As  I  recall  him  now.  with  all  his  endearing  traits  of 
character,  1  feel  that  without  him  the  West  will  never 
be  quite  the  .same  to  me.  Hut  his  spirit — his  broad, 
tolerant,  and  kiiidly  spirit^will  go  marching  on  from 
generation  to  generation,  making  for  progress  and 
prosperity  ;  preaching  "charity  to  all  and  malice  to  none." 

The  professor  has  "gone  West";  he  has  crossed  the 
great  divide,  and  there,  let  us  hope  that  by  God's  kind- 
ness he  found  awaiting  him  some  of  the  boys  who  had 
gone  before — some  of  the  boys  who.  true  to  his  teaching, 
had  given  proof  on  the  battlefield  that  there  "are  some 
things  in  this  world  more  precious  than  life  itself." 
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Protection  Against  Reversed  Phases 

If  a  three-phase  motor  is  disconnected  from  a  circuit 
and  the  phases  are  reversed,  it  will,  when  reconnected, 
run  backward.  Such  reversal,  in  general  routine  oper- 
ation, aside  from  the  inconvenience  it  causes,  may  not 
be  a  serious  matter,  and  the  error  can  be  corrected 
at  the  motor  terminals.  In  other  instances,  however, 
serious  consequences  may  result.  The  reversal  of  a 
hoist  motor,  for  instance,  might  wreck  the  machinery 
and  cause  loss  of  life. 

To  protect  motors  against  phase  reversal  where  such 
protection  is  necessary,  the  Westinghouse  Electric  and 


DIAGRAM    OF    CONNECTIONS 


Manufacturing  Co.  has  developed  a  reverse-phase  relay 
with  positive  and  dependable  operating  characteristics. 
If  H  phase  is  reversed,  if  a  phase  fails,  or  if  the  voltaga 
drops  below  75%  of  normal,  the  relay  contacts  close 
and  trip  the  circuit  breaker,  either  through  a  shunt- 
trip  coil  or  by  short-circuiting  an  under-voltage  trip 
coil  having  a  series  reverse  resistor. 

The  relay  operates  on  the  induction  principle.  When 
properly  connected,  the  torque  holds  the  contacts  open 
against  the  restraint  of  a  spiral  spring.  On  low  volt- 
age the  torque  diminishes  and  the  spring  closes  the 
contacts.  On  reversal  of  the  phase  connections,  the 
reversed  torque  assists  the  spring  in  closing  the 
contacts. 


Recognition  of  Technical  Engineers 

The  following  letter  was  recently  received  by  the 
Engineering  Council: 

Mr.    Alfred   I).    Flinn.    Secretary,  December    4,    1918. 

Engineering  <]'ouncil. 
29  West  39tli   St., 
New   York    City. 
Dear  Sir  : 

Referring  to  your  letter  of  Nov.  20th  to  the  Director  General 
of  Railroads  calling  attention  to  wages  and  working  conditions 
of  civil,  mechanical  and  electrical  engineers  of  various  ranks  and 
their  technical   assistants ; 

This  matter  was  taken  up  with  the  Director  General,  and  this 
board  has  been  advised  that  where  such  positions  as  engineers, 
assistant  engineers,  draftsmen,  and  othei-  men  of  technical  train- 
ing or  expei'ience  emplayed  on  the  staff  of  the  chief  engineer 
of  the  valuation  department  or  the  general  staff  of  the  mechanical 
department  are  not  reached  by  the  operation  of  Supplements  Nos. 
7  and  8  to  General  Order  No.  27.  their  cases  should  receive 
special  treatment  at  the  hands  of  the  Federal  managers. 

If  any  of  the  employees  in  the  service  of  railroads  under  Fed- 
eral control  in  whom  you  may  be  interested  feel  that  the  provi- 
sions of  wage  orders  affecting  their  positions  are  not  being  prop- 
erly applied,  it  is  suggested  that  they  take  their  cases  up  with 
the  division  of  labor,  in  accordance  with  the  provisions  of  Cir- 
cular No.  3,  copy  of  which  is  attached  for  your  information  and 
guidance.  Very   truly  yours, 

(Signed)  G.  H.  SINES, 

Chairman. 


The  Industrial  Situation  at  Essen 

The  Es.sen  correspondent  of  the  Dutch  journal  Yzer- 
en  Stanl  Kroniek  gives  an  interesting  description  of  the 
industrial  situation  in  his  district  on  Nov.  17,  when  the 
armistice  had  been  signed,  which  was  summarized  in 
the  Ironmonger.  Observant  persons,  he  says,  knew  that 
the  war  industries  could  not  go  on  much  longer,  but  the 
people  almost  to  a  man  were  living  under  a  spell,  which 
was  suddenly  broken  when  the  source  of  wealth  dried 
up.  Then  came  the  cruel  disillusion,  and  it  needed  a 
good  many  days  to  bring  the  popular  mind  back  to  an 
understanding  of  the  realities.  Three-quarters  of  our 
raw  material  came  from  Lorraine,  which  is  lost,  and  we 
are  dependent  upon  imports  to  a  far  greater  extent  than 
we  were  before.  On  the  whole,  the  revolution  took  its 
course  quietly,  and  very  little  blood  was  shed.  The 
censorship  has  to  a  large  extent  been  abolished,  but  it 
is  still  maintained  to  prevent  evasions  of  taxes  and  the 
transfer  by  the  rich  of  their  capital  to  foreign  coun- 
tries. Demobilization  is  proceeding  quietly,  but  in  the 
factories  the  workmen  are  demanding  and  obtaining 
concessions  such  as  were  formerly  unheard  of.  For  in- 
stance, when  a  workman  has  an  accusation  to  bring 
against  a  foreman  the  latter  is  called  upon  to  justify 
himself  in  the  presence  of  the  aggrieved  man,  and  if  he 
cannot  do  so  he  is  reprimanded  or  dismissed.  Many  of 
the  foremen  have  thoroughly  deserved  this,  for  during 
the  war  workmen  were  not  allowed  to  leave  their  places, 
and  there  have  been  many  instances  of  oppression  on 
the  part  of  employers  and  foremen.  The  employers  in 
the  Ruhr  district  have  now  conceded  a  universal  eight- 
hour  d?y,  which  has  already  been  put  into  practice  for 
pitmen,  furnace  men,  and  engineers,  and  will  be  en- 
forced all  round  from  Dec.  1.  On  Saturdays  the  work- 
ing day  ends  at  2  p.m.  Sunday  work,  night  work,  and 
overtime  are  to  be  paid  at  extra  rates. 

The  sale  of  iron  and  steel  products  for  the  home 
market  has  been  freed  from  control,  but  all  export  trade 
remains  state  controlled.  An  extensive  program  of 
nationalization  is  being  introduced,  under  which  all 
wholesale  export  business,  shipping  communication  with 
foreign  countries,  mining,  and  the  iron  industry,  all 
factories  such  as  locomotive-building  works,  which  pro- 
duce mainly  for  public  purposes,  and  banking  are  to  be 
taken  over  by  the  state.  The  state  will  also  regulate 
shipbuilding,  divide  raw  materials  among  the  indus- 
tries, and  introduce  a  number  of  new  monopolies. 


Alaska  Gold  Mines  Co. 

The  quarterly  report  of  the  Alaska  Gold  Mines  Co., 
covering  the  months  of  July,  August,  and  September, 
1918,  shows  that  the  mine  produced  about  2400  tons  per 
working  day.  The  amount  of  ore  milled  was  218,930 
tons,  a  decrease  of  1018  tons,  and  cau.sed  by  shortage 
of  labor.  Mill  heads  showed  an  average  gold  value 
of  $1,323,  an  increase  of  $0,159  over  the  previous  quar- 
ter. The  extraction  was  raised  from  81.96^r  to  82.39%. 
The  net  income  from  yield  amounted  to  $1.09328  per 
ton,  as  compared  with  operating  expenses,  less  miscel- 
laneous income,  $1.14802,  showing  a  loss  per  ton  of 
$0.05474,  as  compared  with  $0.04607  during  the  pre- 
vious three  months. 

The  mill  was  operated  during  the  period  on  an  eight- 
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hour  basis,  and,  together  with  the  power  equipment,  was 
maintained  in  good  condition  despite  the  labor  shortage. 
E^verj'  possible  economy  is  being  practiced,  but  the  com- 
pany is  unable  to  operate  profitably,  and  there  seems 
to  be  no  prospect  of  satisfactory  financial  results  so  long 
as  present  conditions  continue. 


Milling  in  Cyanide  Solution* 

The  outstanding  features  of  milHng  in  cyanide  may 
be  summarized  as  follows: 

AllV  ANT  AGES 

1.  The  milling  and  regrinding  plant  offers  excep- 
tional advantages  for  the  solution  of  gold  and  silver  by 
reason  of  the  intimate  contact  betwen  the  metal  and  the 
solvent. 

2.  A  saving  in  water  consumption  may  he  effected 
by  milling  in  cyanide  when  the  settlement  of  the  ore 
is  difficult;  when  the  dewatering  units  are  ineffective,  or 
when  the  residue  is  being  discharged  at  under  20% 
moisture. 

3.  A  simplification  of  plant  arrangement  is  possible 
and  separate  return-pumping  and  storage  systems  for 
solution  and  water  are  unnecessary. 

DISADVANTAGES 

1.  Decrease  in  amalgamation  efficiency  when  this 
recovery  method  is  practiced ;  corrosion  of  plates,  and 
increased  consumption  of  mercury. 

2.  Higher  cyanide  consumption  and  longer  time  that 
is  required  to  effect  a  lower  extraction  of  the  metal  in 
the  ore. 

3.  Increase  in  the  amount  of  metal-bearing  solution 
in  circuit,  with  greater  liability  for  mechanical  loss. 
and  proportionately  higher  precipitation  costs  per  ton 
milled. 

4.  Liability  of  neglect  in  milling  and  grinding  plant 
operation  on  account  of  the  poisonous  nature  of  tbc 
diluent. 

APPLICABILITY 

1.  When  no  advantage,  either  economical,  metal- 
lurgical, or  chemical,  arises  from  the  use  of  a  prelimi- 
narj-  alkaline  treatment  of  the  ore  or  the  water  used 
for  milling  purposes. 

2.  When  amalgamation,  if  adopted,  would  result  in 
an  inappreciable  saving. 

3.  When  it  is  not  necessary  to  fine-grind  or  slime 
•  he  ore  preparatory  to  cyanidation,  thus  obtaining  a 
product  which,  in  residue  form,  usually  contains  more 
moisture  than  if  coarser  crushing,  followed  by  leaching, 
had  been  adopted. 

4.  When  dewatering  prior  to  cyaniding,  to  within  a 
few  percentages  of  the  amount  of  moisture  to  be  dis- 
charged in  the  residue,  is  impracticable 

Probably  no  other  chensico-metallnrgicnl  process  is 
being  operated  under  mi  Tnany  diffrrenf  conditions  as 
tie  one  dealt  with  in  the  article  from  whuh  this  sum- 
mary has  been  taken;  and  for  this  reason  an  ffTort  has 
^•€en  made  to  avoid  dogmatic  decisions  The  cnnclu- 
^•ions  are  based  on  many  data  and  ob.servation  of  prac- 


tical operation  under  a  great  variety  of  conditions,  with 
an  extensive  amount  of  experimental  research,  coupled 
with  the  available  information  on  the  subject. 

The  necessity  for  the  marshaling  of  facts  and  the 
classification  of  ideas  on  this  important  development  is 
obvious.  The  subject  of  milling  in  cyanide  is  barely 
mentioned  even  in  recent  textbooks;  and  the  method 
has  often  been  adopted  a<  a  necessary  concomita.it  in 
the  utilization  of  a  specialized  process  of  solution  re- 
covery, and  sometimes  without  an  apparent  realization 
of  the  advantages  in  favor  of  the  alternative  method 
of  milling  and  thickening  in  alkaline  water  as  a  pre- 
liminary to  cyanide  treatment. 


French  Biuing  and  Distributing 
Associations 

The  Jonrnal  Official  of  the  French  Republic  has  pub- 
lished a  list  of  the  organizations  that  have  been  formed 
for  the  purcha.se  and  distribution  in  France  of  raw 
materials  for  industrial  use.  All  these  organizations, 
known  as  groups,  committees,  offices  (comptoirs)  and 
associations  (consortiums),  are  in  the  form  of  limited 
companies  with  a  nominal  capital,  and  are  under  gov- 
ernment control.  The  following  are  identified  with  the 
mining  and  metallurgical  industries: 

Comite  des  Forges  de  France,  Comptoir  de  Longwy 
(Ironmasters'  Association). 

Comptoir  francais  de  ferro-siliciuni   (ferro-silicon). 

Comptoir  frangais  de  ferro  -  tungstene  (ferro— 
tungsten). 

Cie.  des  forges  et  acieries  electriques  'electric  steel 
makers ) . 

Comptoir  d'exportation  des  products  m6tallurgiques 
(metallurgical  product?!). 

Consortium  des  marchands  de  fer  (iron  merchants). 

Societe  minerais  et  metaux   (ores  and  met3>ls). 

Societe  aluminium  francais. 

Societe  le  nickel. 

(Jroupement  des  consommateurs  de  mineral  de  man- 
ganese. 

Comptoir  d'achat  des  trefileurs  de  France  (wire 
makers ) . 

Comptoir  d'achat  des  etireurs  de  France  (wire 
drawers  i . 

Comptoir  de  repartition  des  tubes  (tubes). 

Groupement  des  etireurs  de  tubes  d'acier  (steel 
tubes). 

Comptoir  des  tubes  pour  airons  (aircraft  tubes). 

Groupement   des   importateurs  d'amiante    (, asbestos  p. 


•Atat.-aclMl   rrn 
hng.,  Mnj    I''.  I.«. 


an  artlric  by    A     W.   Ml"- 


riicCfcrnian  Potash  Industry 

The  manager  of  the  German  potash  syndicate  recently 
reported  that  the  deliveries  in  the  first  eight  months  of 
1018  amounted  to  810,000  tons  of  pure  potash,  of  the 
value  of  £10,550,000.  If  was  impossible  to  give  a  fore- 
cast as  to  the  total  turnover  for  the  year,  as  the  de- 
liveries depend  upon  the  condition  of  the  railway  trans- 
port services,  which  was  excellent  to  the  middle  of 
August.  The  demand  for  potash  salts  by  agriculturists 
continued  to  be  exceptionally  large,  and,  despite  all 
difficulties,  producers  were  able  to  supply  considerably 
more  than  the  re<juirements  in  peace  times. 
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Industrial  News  from  Washington 

By  Paul  Wooton,  Special  Correspondent 
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Revenue   Bill  Amended 

In  the  opinion  of  the  majority  of  the  members  of  the 
Finance  Committee,  the  Senate  has  amended  the  Reve- 
nue Bill  so  as  to  remove  injustices  exemplified  by  the 
elTect  the  bill,  as  passed  by  the  House,  would  have  had 
on  such  an  operation  as  that  of  the  New  Cornelia  Cop- 
per Co.  Gordon  R.  Campbell,  secretary  of  the  Calumet 
&  Arizona  Mining  Co.,  sets  forfh  the  New  Cornelia 
case  in  a  letter  to  the  Finance  Committee,  which  reads 
as  follows : 

On  examination  of  House  Bill  12,863,  Report  No.  617  of  the 
Committee  on  Finance,  being  "An  act  to  provide  revenue,  and  for 
other  purposes."  I  call  your  attention  to  Section  311.  covering 
the  war-proflts  credit. 

Section  (a)  gives  to  old  corporations  a  credit  equal  to  the 
average  net  income  of  ti)e  corporation  for  tlie  pre-war  period. 
But  if  the  corporation  had  no  income  for  the  pi'e-war  period, 
this  credit  is  limited  by  section  (b)  to  10%,  ;«.nd  if  it  is  a  new 
corporation  not  in  existence  during  the  pre-w^ar  pei'iod  it  is 
placed  upon  the  same  basis  as  corporations  liaving  pre-war  in- 
come and  is  allowed  a  credit  of  the  same  percentage  as  corpora- 
tions having  pre-war  income. 

There  are  many  mining  companies  that  were  organized  long 
before  the  pre-war  period  which  had  no  earnings  whatever  during 
the  pre-war  period,  but  were  prospecting  and  developing  their 
properties  and  preparing  for  the  time  when  thei-e  might  be  some 
income.  Such  corporations  are  placed  at  an  undue  disadvantage 
over  old  corporations  and  are  not  allowed  a  credit  which  other 
corporations  in  like  business  aie  allowed  before  assessing  a  war  tax. 

For  a  concrete  example  use  our  New  Cornelia  Coppei-  Co.,  wiiicli 
was  organized  in  1909  as  a  successoi-  to  several  corporations 
which  had  been  developing  a  copper  property  in  Arizona  prior 
to  that  time.  The  new  corporation  continued  to  develop  the 
property  from  its  organization,  but  had  no  income  during  the 
pre-war  period  and  was  not  a  producer  of  copper  during  that 
period.  Later  developments  both  on  the  property,  orebodies,  and  in 
the  method  of  treatment  of  ores  since  that  time  have  developed 
a  very  valuable  mine.  As  a  matter  of  fact,  it  is  the  onl.v  new 
producer  of  copper  in  the  years  1917  and  1918,  or  during  the 
period  since  the  United  States  entered  the  wai',  to  add  a  consid- 
erable tonnage  to  the  supply  of  copper.  It  began  production  on 
a  considerable  scale  in  .June,  1917,  and  since  that  time  has  pro- 
duced  about    70,000,000    lb.    of   copper. 

Under  SectiDn  311  other  copper-producing  companies  will  be 
allowed  from  50  to  200%  credit  before  the  war  tax  can  attach;  in 
other  words,  they  will  pay  an  excess-profits  tax  but  no  war  tax. 
These  companies  also  had  the  benefit  of  tlie  high  prices  of  cop- 
per prior  to  the  entrance  of  the  United  States  into  the  war  and 
prior  to  the  time  when  the  price  of  copper  was  fixed  at  23Jc. 
a  pound. 

This  new  compajiy  has  .sold  all  the  copper  which  it  produced  at 
the  price  fixed  by  the  Government,  and  has  no  war  profits  :  yet  on 
account  of  the  wording  of  the  act  it  would  seem  that  it  would  be 
compelled  to  pay  a  war-profits  tax  of  80^^.  and  if  forced  to  ))ay 
such  a  tax  at  the  present  time,  it  would  be  practically  thrown  into 
bankruptcy,  as  its  income  of  the  past  year  has  been  barely  suf- 
ficient to  pay  the  debts  incurred  to  enable  it  to  become  a  pro- 
ducer. 

Is  there  any  reason  why  corporations  having  no  pre-war  earn- 
ings should  not  be  placed  in  the  same  class  as  corporations  not  in 
existence  for  at  least  a  whole  year  during  the  pre-war  period? 

I  suggest  the  eUmination  of  paragraph  (b)  of  Section  311  and 
the  amendment  of  paragraph   (c)  to  read  substantially  as  follows: 

"If  the  corporation  had  no  net  income  for  the  pre-war  period, 
then  the  war-proflts  credit  shall  be  the  sum  of  one  and  two." 

This  would  place  old  corporations  having  no  pre-war  earnings 
and  new  corporations,  which,  of  course,  could  have  no  pre-war 
earnings,  in  the  same  class,  and  place  tliem  on  an  equality  with 
old    corporations  having   pre-war   earnings. 

I  believe  that  you  will  see  the  Justice  of  this  and  sincerely  hope 
that  you  will  iise  your  best  efforts  to  secure  the  amendment  of 
the  bill  accordingly. 

I  also  desire  to  register  a  protest  against  those  provisions  of  the 
act  which  extend  thess  taxes  through  years  subsequent  to  1918. 

Tt  is  believed  that  the  New  Cornelia  example  is  tj'pi- 


cal  of  many  mining  operations.     As  amended  by  the 
Senate,  Sections  327  and  328  read  as  follows: 

Sci  .  :!27.  Tliat  in  tlie  following  ca.^es  the  tax  shall  be  de- 
lerniined  as  provided  in  .Section  32s  : 

(a)  Where  the  commissioner  is  unable  satisfactorily  to  de- 
termine the  invested  capital  as  provided  in  Section  32S ; 

(b)  In  the  case  of  a  foreign  corporation: 

(c)  ^\^lere  a  mixed  aggiegate  of  tangible  property  and  in- 
tangible property  has  been  paid  in  for  stock  or  for  stock  and 
bonds  and  the  commissioner  is  unable  satisfactorily  to  determine 
the  respective  values  of  the  several  classes  of  property  at  the 
time  of  payment,  or  to  distinguish  the  classes  of  property  paid 
in   for   sto<kK   and    foi-   bonds,   respectively; 

(d)  Where,  ;;.';  compared  witli  representative  corporations,  en- 
gaged in  a  lik -'  oi"  similar  trade  or  business,  the  taxpayer  would 
(under  Section  326)  be  placed  in  a  position  of  substantial  in- 
equality, because  of  the  time  or  manner  of  organization,  or  be- 
cau.se  the  actual  value  of  the  assets  on  Mar.  1,  1913,  was  scb- 
stantially  in  excess  of  the  amoimt  at  which  such  assets  would  be 
valued  for  the  purpose  of  computitig  invested  capital  under  the 
provisions   of   Section    326: 

(f )  Where  the  invested  capital  is  materially  disproportionate 
to  the  net  income  as  compared  witli  representative  corporations 
engaged  in  a  like  or  similar  trade  or  business  because: 

1.  The  capital  employed,  although  a  material  incorae-pi'oduclng 
factoi',  is  very  small  or  is  in  large  part  borrowed  : 

2.  There  are  excluded  from  the  invested  capital  as  computed 
under  the  provisions  of  Section  326,  intangible  assets  of  recog- 
nized and  substantial  value  built  up  or  developed  by  the  tax- 
payer : 

:;.  The  net  income  for  the  taxable  year  is  abnormally  high  due 
to  the  realization  in  one  year  of  (a)  gains,  profits,  or  income 
earned  or  accrued  during  a  period  of  years  or  (b)  extraordinary 
gains  or  profit  derived  from  the  sale  of  property  the  principal 
value  of  which  has  been  demonstrated  by  prospecting  or  explora- 
tion and  discovery  work  done  by  the  taxpayer.  WTien  the  tax 
is  determined  under  this  paragiaph  proper  allowance  shall  be 
made  for  the  taxes  wliich  would  have  been  payable  in  prior 
years  if  the  gains,  profits,  or  income  earned  or  accrued  in  such 
years  had  been  taxed  at  the  rates  then   applicable ; 

4.  Proper  recognition  or  aUowance  <an  not  be  made  for 
amortization,  obsolescence,  or  exceptional  depletion  due  to  the 
present  wai-.  or  to  the  necessity  in  connection  with  the  present 
war  of  providing  plant  which  will  not  be  wanted  for  the  purpose 
of  the   trade  or  business  after  the  termination   of  the  war. 

Sec.  328.  fa)  In  the  cases  specified  in  Section  327  the  tax 
shall  be  the  amount  which  bears  the  .same  ratio  to  the  net  in- 
come of  the  taxpayer  (in  excess  of  the  specific  exemption  of 
$3000  )  for  the  taxable  year,  as  the  average  tax  of  representative 
corporations  engaged  in  a  like  or  similar  trade  or  business,  bears 
to  their  average  net  income  (in  excess  of  tlie  specific  exemption  of 
$3000)  for  such  year.  In  such  cases  the  commissioner  shall  com- 
pare the  taxpayer  only  with  repre.sentative  corporations  whose 
invested  capital  can  be  satisfactorily  determined  under  Section 
3  26  and  which  are,  as  nearly  as  may  be.  similarly  circum- 
stanced with  respect  to  grosss  income,  net  income,  profits  per 
unit  of  business  transacted  and  capital  employed,  the  amount 
and  rate  of  war  profits  or  excess  profits,  and  all  other  relevant 
fat-ts  and   circumstances. 

(b)  For  the  purposes  of  subdivision  (a)  the  ratios  between  the 
average  tax  .\nd  the  average  net  income  of  representative  cor- 
porations shall  be  determined  by  the  commissioner  in  accordance 
with  regulations  prescribed  by  him  with  the  approval  of  the  Sec- 
retary. 

(c)  The  commissioner  shall  keep  a  record  of  all  cases  in  which 
the  tax  is  determined  in  the  manner  prescribed  in  subdivision  (a), 
containing  the  name  and  address  of  each  taxpayer,  tlie  business 
in  which  engaged,  the  amount  of  invested  capital  and  net  income 
.shown  by  the  return,  and  the  amount  of  invested  capital  as  de- 
termined under  such  section.  The  commissioner  shall  furnish 
a  copy  of  such  record  and  other  detailed  information  with  re- 
spect to  such  cases  when  required  by  resolution  of  eitlier  House 
of  Congress,  ^vithout  regard  to  the  restrictions  contained  In  Sec- 
tion 2^7. 

Repeal  of  the  arsenic  rules  and  regulations  has  been 
announced  by  the  division  of  collateral  commoditiea  of 
the   U.   S.    Food   Administration. 
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Tin  Export  Restrictions  Removed 

The  War  Trade  Board  announced  on  Dec.  23  that 
restrictions  on  the  exportation  of  tin  and  tin  plate  had 
been  removed,  as  the  necessity  for  strict  conser\-ation 
of  tin  and  its  products  no  longer  existed.  Applicants 
were  told  that  if  they  would  refile  applications  for 
which  licenses  had  been  refused,  these  would  be  given 
immediate  consideration. 


Industrial  Situation  in  Belgium 

H.  C.  Hoover  has  just  completed  a  survey  of  the 
entire  Belgian  situation  as  disclosed  by  the  evacuation, 
and  has  made  the  following  report: 

Prior  to  the  armistice  the  German  army  had  completely  de- 
stroyed a  zone  of  railroads  and  canals  some  20  miles  wide,  ex- 
tending across  Belgium.  After  the  armistice  there  was  compara- 
tively little  destruction  of  transportation  to  the  rear  of  this  zone. 
and  with  the  rapid  rehabilitation  of  transportation  facilities  across 
this  zone  of  destruction  tlie  problem  of  distribution  of  food  and 
of  reconstruction  can  be  undertaken  with  much  less  difllculty 
than  at   present. 

The  Germans  in  their  final  retreat  removed  but  little  of  the 
relief  supplies.  Their  action  toward  the  native  harvests  and 
cattle  in  their  withdrawal  differs  widely  in  different  areas.  They 
started  to  take  all  remaining  hogs  from  the  western  part  of  Bel- 
glum,  except  those  hidden  by  the  peasants  in  underground  caves. 
After  the  armistice,  however,  and  with  the  demoralization  of  the 
German  army  in  its  final  retreat,  many  of  these  beasts  were 
abandoned  or  sold  by  soldiers  to  the  peasants  further  back,  and 
in  practical  results  there  appears  to  have  been  no  widespread 
cattle  stealing  in  the  retreat,  although  during  the  four  years  of 
occupation  there  has  been  a  great  diminution — probably  more 
than  one-half — in  the  total  number  of  cattle  and  hogs.  It  can 
be.  said  almost  literally  that  horses  have  disappeared  out  of 
Belgium,  there  probably  not  being  15%   of  the  original  animals  left. 

Investigation  proves  that  Industrial  and  residential  destruction 
in  Belgium  varies  greatly  in  different  localities,  and  with  different 
industries.  For  instance,  out  of  the  steel  furnaces  in  Belgium 
35  or  40  have  been  deliberately  destroyed  by  the  Germans  in 
their  determination  to  end  the  Belgian  steel  industry.  Many 
of  the  textile  mills  have  been  put  out  of  commission,  either 
throtigh  deliberate  destruction  and  removal  of  machinery,  or  by 
removal  of  the  copper  and  brass  parts  and  electric  motors.  Some 
of  the  textile  milLo  of  the  more  antiquated  type  of  equipment 
apparently  did  not  appeal  to  the  Germans,  and  they  can  be 
gotten  Into  action  at  an  early  date.  The  Germans  seem  to  have 
focused   themselves  on  the  modern   equipments. 

The  glass  Industry  has  been  but  little  interfered  with,  and  the 
stem  promise  of  retribution  by  President  Wilson  seems  to  have 
saved  the  coal  Industry  except  for  very  few  mines,  although 
actual  explosives  and  wires  were  laid  in  place  for  the  destruction 
of  a  large  number  of  mines  The  President's  warning  seems  to 
have  created  a  sudden  change  of  heart. 


commissions  appointed  by  the  respective  governors.  The 
commission  is  to  be  composed  of  at  least  five  eminent 
scientific  men.  They  are  to  serve  without  salan.-.  They 
shall  designate  the  institutions  which  are  to  participate 
in  the  fund.  These  commissions  each  year  are  to  pass 
on  the  applications  for  aid  and  are  to  prepare  a  budget 
covering  the  cost  of  approved  research. 

In  Washington  most  interested  persons  believe  that 
Government  bureau  initiation  and  control  of  research  is 
not  desirable.  The  author  of  the  Smith-Howard  Bill  is 
Phineas  V.  Stephens,  of  New  York.  K.  G.  Matheson, 
president  of  the  Georgia  School  of  Technology,  is  under- 
stood to  have  cooperated  closely  in  the  matter. 


New  Research  Bill  Drafted 

Washington  Correspondence 

A  substitute  for  the  Smith-Howard  Bill  has  been  pre- 
pared by  the  National  Research  Council.  The  intent  of 
the  substitute  bill  is  the  same  as  that  of  the  Smith- 
Howard  measure,  namely,  "To  establish  engineering 
experiment  stations  in  the  states,  territories,  and  the 
District  of  Columbia  in  connection  with  state-supported 
universities  or  engineering  schools  for  the  promotion  of 
engineering  and  industrial  research  as  a  measure  of  in- 
dustrial, military,  and  naval  preparednc^^s  in  times  of 
peace  or  war." 

From  such  disrus.^inn  as  has  been  had,  it  is  apparent 
that  a  bill  giving  thr  r«  ntrni  powers  to  the  National 
Research  Council  would  rfn-eive  the  support  of  most  of 
those  interested.  The  Na'ional  Research  (oiincil's  sub- 
stitute recognizes  Feder.il  nid  as  desirable  to  scientific 
and  industrial  research.     It  provides  for  stntc  scientific 


Explosives  Handled  Carelessly 

Washington  Correspondence 
Supervision  of  the  handling,  care,  and  storage  of 
explosives  during  the  war  has  revealed  that  there  is 
widespread  disregard  for  safety  in  handling  of  these 
materials.  As  a  result,  the  U.  S.  Bureau  of  Mines,  in 
withdrawing  its  estimate  for  explosives  work,  which 
was  made  before  the  armistice,  has  let  it  be  known  that 
another  estimate  will  be  substituted,  so  as  to  permit  of 
a  Federal  inspection  service,  to  be  conducted  in  coopera- 
tion with  the  state  services. 

Experiments  are  already  in  progress  at  the  Bureau's 
laboratories  in  an  attempt  to  evolve  the  best  methods 
for  convertint;  military  explosives  into  explosives  which 
can  be  used  in  works  of  peace.  Means  already  have  been 
devised  whereby  T.N.T.  can  be  used  in  making  the 
flameless  explosive  adapted  to  use  in  coal  mines. 

The  cessation  of  munitions  shipments  found  55,000,- 
000  lb.  of  T.N.T.  in  the  Government's  hands.  It  is  be- 
lieved that  this  material  will  stand  storage  for  15  years. 
Permanent  storage  is  available,  however,  for  only  38,- 
000,000  lb.  It  is  believed  that  the  remainder  can  be  con- 
verted into  forms  which  will  permit  its  prompt  use  in 
public  works  and  other  Government  activities. 


Permission  has  been  granted  by  the  Interstate  Com- 
merce Commission  to  the  Long  Island  R.R.  to  establish 
rates  dependent  upon  the  value  of  the  following  com- 
modities, refined  in  transit  at  Laurel  Hill.  N.  Y.:  Cop- 
per anodes,  bars,  bullion,  cakes,  cathodes,  ingots,  matte, 
ore,  slabs,  and  lead  bullion. 


Denain  &  .Vnzin  Steel  Works.  France — The  Ironiiionger 
gives  sonic  <ii"tnils  of  the  destruction  of  the  steelworks  of 
the  Denain  &  .-Vnzin  company,  at  Denain,  by  the  Germnns, 
which  show.s  how  they  did  their  dirty  work.  It  appears 
that  the  plant  was  closed  for  want  of  material  and  labor 
on  Sept.  l.^,  1014.  soon  after  the  Germans  entered  the 
place.  The  innnnKer  was  repeatedly  requested  to  reopen 
it  for  the  manufacture  of  German  war  material,  but  he 
refused,  and  toward  the  end  of  the  year  the  Germans  sent 
down  Captain  Hocking,  a  prominent  German  ironmaster,  to 
take  possession.  After  making  an  inventory.  Booking 
called  in  German  workmen,  assisted  by  3000  Russian  pris- 
oners, and  proceeded  to  strip  the  place,  all  the  plant  being 
.«cnt  to  Gerninn  competitors  of  the  company,  whose  ad- 
dresses are  known.  .Vfter  this  another  Germ.Tn  called 
Dreyer,  who  before  the  war  had  been  employed  by  the 
French  Ilomecnurt  steel  works,  was  .sent  to  pull  down  the 
principal  buildings,  the  remainder  being  blown  up,  with 
the  exception  of  a  few  sheds  which  were  used  as  w^are- 
houses  by  the  Germans  until  they  were  ejected  from  De- 
nain, when   they  set  them   on  fire. 
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Braden  Men  Aid  Comfort  Fund 

Again  it  is  possible  to  announce  the  receipt  of  a  gen- 
erous contribution  to  the  27th  Engineers'  Comfort  Fund 
from  South  America.  The  staff  at  El  Teniente  mine  of 
the  Braden  Copper  Co.  had  the  mining  regiment  on  its 
Christmas  list,  and,  just  before  the  holiday,  wired  the 
fund  the  sum  of  $450  with  the  best  Christmas  wishes 
of  the  donors.  The  latter  were :  James  Chambers,  E.  J. 
Craig,  R.  E.  Douglass,  Alma  Ek,  Horace  R.  Graham, 
L.  E.  Grant,  H.  W.  Jones,  A.  J.  Noerager,  J.  F.  Pearce 
and  W.  W.  Stevens.  Men  at  the  company's  plant  con- 
tributed $21  more.  Thus  the  Comfort  Fund  is  carried 
well  along  toward  its  goal  of  $20,000. 

HOW    THE    COMFORT   FUXD    STANDS 

Previously   acknowledged *^^''?n'An 

C.   M.    Eye 1""^ 

P     A      Burdick               o.uu 

Mining  and  Metal's  Section,' National  Safety  Council ^n'nn 

John   Herman ^Myt 

Lane    Pearl *}^" 

W.    L.    Gibson ,°"" 

C.    M.    Fenton ■ ^^X^ 

Charles    Le    Vasseur    (monthly) =•"" 

B.    N.   Jackson {"X" 

H.    A.    Johann ■ i'ii„ 

Mrs.  A.  B.  Emery.  Messina.  Transvaal 1».&" 

A.  C.  Stoddard „^K" 

Robert  E.  Tally ;^X^ 

Nelson  P.  Hulst ;""" 

Lawrence    Addicks oiinn 

B.  R.   Boyd gn 

E.  R    Varela ,500 

W.     J.    Olcott (I'i^ 

J.  E.  Clennell j^XX 

C.  M.  Eye  (monthly) }"xX 

A.  H.  Hoffman •  • ;  • ;  i^;^5 

Employees'^ of  ^Socied'a'd'Minera' Backus'  y  Johnston  del  ^^g  .,9 

Charles  Le  'vasseur    (mon'tiily) 5.00 

E.    Wartenweiler inoOO 

Walter   Douglas 1  nno 

Robert  E.  Dye ^^X^ 

R.  T.  Hancock :  ■  ■  a A i^n'nn 

El  Teniente  StafE.  Braden  Copper  Co.  . 45U.UO 

Employees,   Braden    Copper   Co.  s   plant -^•"" 

Total     ?19.653.56 

Friends  are  urged  to  help  the  Comfort  Fund  make  a 
strong  finish.  All  checks  should  be  made  payable  to 
W.  R.  Ingalls,  treasurer  of  the  Association  of  the  27th 
Engineers. 

Priority  List  of  Engineer  Units 

The  War  Department  has  announced  that  the  follow- 
ing engineer  units  have  been  placed  on  the  priority  list 
for  orders  to  return  to  this  country : 

The  40th  Engineers,  placed  on  priority  Dec.  4.  33  officers.  623 
men  ;  109th  Engineers,  sappers,  placed  on  priority  Nov.  26  ;  311th 
Engineers  and  engineer  train,  placed  on  priority  Nov.  29.  57  of- 
ficer's 1685  men  ;  312th  Engineers,  placed  on  priority  Nov.  26  ; 
Headquarters,  24  officers  and  29  men;  Headquarters  Co.,  2  officers 
and  156  men:  Co.  A,  3  officers  and  224  men;  Co.  B.  5  officers  and 

221  men-  Co.  C,  5  officers  and  217  men;  Headquarters  detach- 
ment 1  officer  and  3  men;  Co.  1.  4  officers  and  243  men;  Co.  E. 
6  officers  and  2:-7  men;  Co.  F.  5  officers  and  241  men;  312th  En- 
gineer=  2  officers?  and  74  men;  319th  Engineers  and  tram,  placed 
Dn  priority  Dec.    4.   4  officers  and   217   men;   Co.   E.   4   officers  and 

222  men;  Engineer  casual  Co.  No.  1.  placed  on  priority.  Dec.  4.  2 
officers  and  223  men;  2nd  Engineers,  placed  on  priority  Dec. 
6  Co  's  F,  I.  K.  and  medical  detachment.  7  officers  and  760  men  ; 
Co  •=  D  E  G.  and  H.  35  officers  and  1000  men  ;  26th  Engineers. 
placed  on  priority  Dec.   17  ;  Co.  A.  8  officers  and  253  men  ;   Co.  B. 

2  officers  and  231  men;  27th  Engineers,  placed  on  priority  Dec. 
16  46  officers  and  1400  men  ;  29th  Engineers,  placed  on  priority 
Dec  12-  Headquarters  and  detachment.  2  officers  and  8  men;  Co. 
B  14  officers  and  238  men:  Co.  C,  11  officers  and  185  men;  Co.  B. 
8  officers  and  83  men:  Co.  E.  14  officers  and  119  men;  Attached 

3  officers  and  is  men;  Co.  F  and  detactajent,  24  officers  and  408 
men  Engineer  casual  Co  No.  1.  placed*  priority  Dec.  4.  2  of- 
ficers and  223  men;  317th  Engineers,  i«ced  on  priority  Dec.  4. 
cancelled  Dec.   16. 

It  was  Stated  that  the  units  generally  arrive  in  this 
countrj'  from  four  to  six  weeks  after  being  placed  on 
priority  list. 


December  Mining  Dividends 

December  dividends  by  39  United  States  mining  and 
metallurgical  companies  totalled  20,709,125,  as  com- 
pared with  disbursements  of  $29,004,548  by  43  com- 
panies in  December,  1917.  The  Yukon  Alaska  Trust 
made  its  usual  quarterly  payment  of  $203,433.  Canadian 
and  South  American  companies  paid  $2,144,040  in  1918 
and  $1,-530,734  in  December,   1917. 

United  States  Mining  and  Metallurgical 

Companies                      Situation                    Per  Share  Total 

Ahmcek,  c Mich.  $2  00  400.000 

.\llouez,  c    Mich.  I    50  150,000 

.4m.  Sm.  and  Ref,  com U.  S.-Mex.  150  9M.97C 

.\m.  Sm.  and  Ref..  pfd T.  S.-Mex.  1    75  875,00C 

Argonaut,  g Calif.  05  10,000 

Atolia,  tung Calif.  .50  50,000 

Bingham  Mines,  c Utah  .50  (a)  75,000 

Caledonia,  l.s   Ida.  .03  78,150 

Calumet  &  .402,  c Aril.  2  00  1,284,960 

Calumet  &  Hecla,  c Mich.  15  00  1,500.000 

Centennial,  c Mich.  100  90,000 

Chino.c N.  M.  100  »6»,9«0 

Colurabus-Rexall Utah  02t  IfctM 

Cresson  Cons  ,  g      Colo.  10  1 2ZM'> 

Cons.  .\riz.  Sm.  c    Ariz.  05  8J.H0 

Copper  Range,  c Mich.  I   50  591,598 

DavisDalv.c            Mont.  -25  I5JUI80 

East  Butte,  c     Mont.  1.50  631.W7 

Federal  Min  &  Sm,  pfd U.S.  1.75  209.757 

Golden  Cycle,  g Colo.  .  03  45.000 

Grand  Central Utah  03  18,000 

Hecla,ls   Ida.  15  150.000 

Homestake.g S.  D.  50  '25.580 

Horn  SUver.  s.I.z.c Utah  ,05  ,  JO.OOO 

Internal.  Nickel U.  S.-Can.  100  '.673,384 

Iron  Cap,  c           Aril.  .25  36,225 

IsleRoyale.c       Mich.  .50  75.000 

Kennecmt'c  .     .   .   : '.00  i"^.?" 

Nevada  Con,  c        Nev.  .75  1.499,593 

Old  Dominion,  c Ariz.  100  'ill'^U 

Osceola,  c             Mich.  2  00  I92.30C 

Quincy.'c            Mich.  2.00  220,000 

Ray  Con,  c      Am.  75  1,182,384 

St   Joseph  Lead Mo.  50  '?1'"? 

TomReed.g Ar».  -02  18,191 

[itihc^nT"'" uSk  :"        75:oic 

utih Copper  ,     .•.::::■.'.::::::  utah  2.00      3,248.930 

Western  Dev.  Is      Colo.  -50  ,?5.00C 

Yellow  Pine,  Is.z     Nev.  12  120,000 

(a)  Payable  in  4i  ^^  Liberty  Bonds. 

Canadian,  South  .\merican  ,,     ,..  rr.       , 

Companies  Situation  Per  Shaie  total 

Lake  Shore  Mines  s  e        Ont.  02!  50.000 

l£^  Co?^n.ofCan,^s   ....: Ont.  18;  311.260 

The  total  paid  by  United  States  mining  and  metal- 
lurgical companies  in  1918  was  $165,134,997;  by  Can- 
adian, Mexican,  Central  and  South  American  mines, 
$23,548,294;  and  by  holding  companies,  $2,101,871. 

A  full  review  of  the  year's  dividends  will  appear 
later.  As  this  will  be  made  up  from  revised  returns, 
there  will  be  some  changes  in  the  totals  as  here  given. 


Germany's  Industrial  Future 

Dr.  Walter  Rathenau,  head  of  the  German  General 
Electric  Co.,  one  of  the  largest  employers  of  labor  in 
Germany,  recently  said: 

"Germany  is  ruined  for  generations  to  come.  It  is 
the  greatest  calamity  that  has  happened  in  any  country 
for  2000  years.  We  are  ruined  politically,  industrially, 
and  economically. 

"All  our  people  here  do  not  yet  know  the  truth.  I 
told  the  German  people  that  they  would  lose  the  war, 
but  everybody  scoffed  at  me. 

"We  have  a  population  of  nearly  70,000,000.  Half 
of  them  can  live  on  what  grows  on  our  soil  or  is  found 
below  it.  The  other  half  live  on  the  industries  for 
which  all  materials  have  to  be  bought  and  paid  for  by 
what  they  sell. 

"Now  our  colonies  are  going;   and  Alsace-Lorraine, 
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too,  with  all  the  ores  and  the  greater  part  of  the  potash 
production.  There  is  danger  of  losing  other  parts  of 
our  country,  the  Danish  and  so-called  Polish  districts, 
which  in  reality  are  German. 

"Then  comes  the  question  of  indemnities.  If  the  in- 
demnities are  high,  the  interest  and  repayments  will 
take  our  savings,  and  we  shall  have  nothing  with 
which  to  expand  our  industries.  Black  ruin  will  face  us, 
and  there  will  be  a  great  tide  of  emigration,  probably  to 
South  America  and  the  Far  East  and  certainly  to  Russia. 
It  will  be  most  dreadful,  and  the  result  will  be  the 
Balkanization  of  Europe. 

"The  disappearance  of  Germany  from  a  position  of 
importance  will  be  the  most  dangerous  fact  in  history. 
Sooner  or  later  the  Eastern  powers  will  press  on  the 
Western  civilization. 

"Germany  has  been  hungry  for  three  years,  but  it  is 
not  yet  starving.  Everybody  who  sees  Germany  will 
say  that  she  is  not  starving  now,  and  that  is  perfectly 
true.  But  if  you  talk  of  provisions  to  be  found  in 
Germany,  you  must  say  truthfully  that  they  will  be 
exhausted  in  two  months;  and  if  you  wait  until  then 
to  send  food,  it  will  be  too  late,  because  70,000,000  people 
cannot  be  fed  as  easily  as,  say,  7,000,000  Belgians. 
Ships  are  the  greatest  factor  in  feeding  Germany." 

Dr.  Rathenau  said  that  he  had  seen  the  damage  done 
in  Belgium  and  Northern  France,  and  his  estimate  of 
the  indemnity  payable  for  this  was  £1,000,000,000.  That 
sum  would,  if  anything,  be  excessive. 


The  Rocky  Mountain  Club's  Dinner* 

Two  hundred  convalescent  wounded  soldiers  will  start 
back  into  the  West  today,  whence  they  came  something 
like  a  year  or  more  ago  to  demonstrate  in  France  what 
an  easy  job  it  would  be  for  a  Pacific  Coast  or  Rocky 
Mountain  type  of  scrapper  to  finish  off  the  world  war 
and  get  the  boys  out  of  the  trenches  for  Christmas.  Up 
to  yesterday  each  of  the  men  with  a  wound  stripe 
thought  the  war  and  his  experience  quite  the  dominant 
thing,  and  there  was  many  a  thrilling  story  all  ready  to 
take  the  lead  in  the  first  conversation  back  home. 

The  war  won't  figure  so  prominently  now,  for  the 
wounded  200 — and  several  hundreds  of  other  soldiers 
and  sailors — dropped  in  at  the  Astor  Hotel  yesterday 
and  met  the  members  of  the  Rocky  Mountain  Club,  men 
who  all  have  a  reputation  for  having  done  big  things 
out  in  that  part  of  the  country  from  which  the  Sunset 
Division  came. 

Fed  800  Soldiers  Last  Year 

So  when  the  division  came  East  on  its  way  to  France 
last  year,  the  Rocky  Mountain  Club  members  took  them 
in  hand  on  Christmas  Day  and  filled  them  up  with 
turkey  and  the  kind  of  real  Christmas  cheer  they  would 
have  had  back  home.  The  Rocky  Mountaineers  called 
it  the  Partition  of  Turkey  at  Yuletide,  and  the  800  of 
the  Sunset  Division  men  and  the  club  members  pres- 
ent promised  there  would  be  a  Christmas  feast  fo>- 
Western  men  in  olive  drab  every  Christmas  while  the 
war  was  on. 

Yesterday's  dinner  was  larger  in  attendance  by  a 
thumping  half.  The  club  had  announced  that  a  thousand 
would  be  there.     The  Sun  man  carefully  estimated  be- 


•From  the  New  York  Sun,   Dec.   26.   1918. 


tween  1200  and  1300,  and  you  would  have  needed  a 
.■■'hoehorn  to  admit  another  man.  Five  hundred  in  khaki 
had  been  invited  through  Secretary  Baker.  Three  hun- 
dred and  fifty  gobs  had  received  their  bids  by  way  of 
Secretary  Daniels.  British  Consul-General  Bayley,  who 
sat  at  the  table  of  honor  and  made  a  speech,  had  col- 
lected, by  request,  about  l':0  Canadians  and  Australians 
around  town.  From  the  "Marseillaise"  lying  in  the  har- 
bor came  two  tables  of  French  bluejackets. 

"This  isn't  enough,"  thundered  John  C.  Montgomery, 
master  of  ceremonies,  to  his  aids.  "Go  on  out  and  round 
up  some  more."  So  they  went  out  and  they  rounded  up 
more,  and  if  anybody  rounded  up  made  a  fight  to  stay 
away,  nobody  heard  about  it. 

They  had  oysters  and  turkey  and  all  that,  as  much  of 
it  as  they  could  eat.  They  were  entertained  with  a 
cabaret  procured  from  two  or  three  theatres.  The 
cabaret  held  forth  from  the  dais  at  the  end  of  the  grand 
ballroom,  but  now  and  then  trickled  down  among  ths 
tables. 

The  toasts  were  in  bottled  sweet  cider,  with  a  wicked 
hint  on  the  souvenir  menu  that  the  club  was  doing  its 
best  for  good  cheer,  but  the  boys  probably  would  have 
to  wait  till  they  got  home  to  some  dry  state  in  the  West, 
like  Montana.  The  club  president,  John  Hays  Hammond, 
had  sent  an  appropriate  greeting  to  the  guests.  It  was 
printed  in  the  menu  leaflet,  along  with  this  poem  from 
Mountaineer  Senator  Bert  M.  Fernald,  of  Maine.  He 
wrote  it,  too: 

Soldiers  all,  a  royal  welcome 

To  the  land  you  love  so  well; 
You  have  captured  Bill  the  Kaiser, 

You  have  licked  his   Huns  like  Hell! 
We're  indebted  for  your  valor. 

For    the    bravery    you    have    shown, 
You  have  fought  a  hero's  battle. 

You  shall  wear  a  hero's  crown. 
Saddened  memories  will  linger 

Of  those  fallen  in  the  fray, 
Happy,  cordial,   Christmas   Greetings 

To  you  from  old  U.  S.  A. 

Hail,  0  hail,  ye  valiant  Sailors! 

Following   Uncle   Sam's  advice 
You  have  whipped  the  German  Array, 

Put  old  Kaiser  Bill  on   ice. 
All  the  nation  joins  in  welcome. 

All    the    people   now   are   glad, 
We'll   remember  in  the  future 

Every    husky   Sailor    lad. 

Secretary  Baker  had  delegated  his  ta.sk  of  providing 
some  guests  to  General  Somebody,  who  has  passed  it 
along  to  Colonel  Somebody  Else,  and  so  on  till  they 
put  it  up  to  Capt.  R.  A.  Flood,  at  Camp  Merritt.  and 
he  brought  in  200  convalescent  wounded  from  overseas, 
on  condition  that  he  could  have  'em  back  to  entrain  for 
the  camp  at  8:^.0  and  for  their  homes  in  the  West  to- 
morrow morning.  So,  after  dinner  the  U.  S.  S.  "Colum- 
bia's" jazz  band  oflficiated,  and  the  cabaret  furnished 
dancing  partners  to  while  away  the  afternoon. 

The  gobs  and  their  officers  present  were  from  the 
transport  and  cruiser  service,  from  the  destroyers,  and 
from  the  "George  Washington"  and  the  "Manchuria" 
in  particular. 

The  Governors  of  all  the  Rocky  Mountain  states  are 
men  of  might  in  the  club.  They  all  sent  messages,  and 
most  of  them  added  contributions,  just  to  be  sure  the 
turkey  went  around. 
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Differences  in  Economic  Opinion 

STUDENTS  of  economics  and  finance  cannot  fail  to 
have  noticed  the  fundamental  differences  in  opinions 
that  are  expressed  by  the  two  great  financial  organiza- 
tions of  New  York — the  National  City  Bank  and  the 
Guaranty  Trust  Co.  The  former  has  steadily,  during  the 
period  of  the  war.  warned  against  the  danger  of  infla- 
tion and  has  consistently  advised  measures  to  avert  it. 
The  Guaranty  Trust  Co.,  on  the  other  hand,  has  denied 
that  there  has  been  any  inflation  and  has  rather  im- 
plied that  it  would  not  have  been  a  bad  thing  if  there 
had  been  a  little. 

These  different  views  revert  to  a  fundamental  dif- 
ference in  economic  doctrines  respecting  money.  Mr. 
Vanderlip  holds  firmly  to  the  quantitative  theory  of 
money.  Owing  to  what  follows  from  that  theory  and 
what  he  considers  to  be  the  recent,  and  still  existing, 
state  of  inflation,  he  is  of  the  opinion  that  readjustment 
in  prices  will  be  delayed  and  that  a  high  range  of  prices 
is  to  be  expected  for  a  long  time  to  come.  Indeed,  in  a 
recent  address  he  expressed  himself  very  optimistically 
in  this  respect. 

Mr.  Sabin,  on  the  other  hand,  views  "the  critical 
tmasition  period  now  upon  us"  with  grave  concern,  and 
considers  that  "we  face  the  problem  of  adjusting  a  tre- 
mendously stimulated  production  to  a  decreasing  market, 
and  must  not  forget  that  if  we  are  to  compete  success- 
fully with  the  rest  of  the  world  we  cannot  load  our 
production  with  excessive  costs." 

Both  of  these  great  fin,'"icial  organizations  issue 
periodical  publications  to  which  their  officers,  economists 
and  statisticians  contribute.  The  difference  in  the 
thought  that  has  been  running  through  the  respective 
publications  for  a  long  time  has  been  both  interesting 
and  stimulating.  Even  so  abstruse  a  subject  as  the 
c|uantitative  theory  of  money  has  its  practical  bearings. 
In  fact,  the  practical  bearings  are  manifold  and  of 
fundamental  importance  in  determining  the  financial 
policies  and  the  welfare  of  nations. 


/.//  Jnrrcnii'nn  I iitcrnnrionnl 

REALIZING  the  value  of  the  international  exchange 
of  ideas  on  things  engineering,  the  McGraw-Hill  Co. 
on  Mar.  1  will  bogjn  publication  of  •»  magazine  dedi- 
cated to  that  purpose.  While  eventually  it  is  expected 
to  appear  in  editions  in  several  languages,  the  original 
i.MUe  will  be  in  .Spanish,  under  I  ho  name  Ln  tniriiirria. 
httertwrional,  and  to  .serve  Latin-America  and  Spain. 
•  Wie  purpo.se  of  the  new  magazine,  which  has  been 
Under  consideration  for  some  years,  i.^'  to  afford  a, 
medium  for  the  presentation  of  those  developments  in 
American  engineering  which  may  be  of  value  to  en- 
gineers, contractors,  and  manufacturers  in  other  lands. 
At  the  same  time,  following  the  practice  of  the  present 
McCrraw-Hill  publications,  a  far-flung  editorial  organi- 


zation will  be  developed,  so  that  there  will  be  drawn 
into  the  paper  the  best  of  engineering  practice  in  Latin- 
America,  Spain,  and  other  Spanish-speaking  countries. 
Aside  from  this  function,  the  new  magazine  will  be  an 
important  developer  of  international  good  will,  and  at 
the  same  time  a  medium  by  which  American  manufac- 
turers engaging  in  export  trade  can  carry  their  mes- 
sage to  prospective  bu\ers  in  foreign  lands. 

It  may  be  a  cause  of  surprise  that  the  McGraw-Hill 
Co.,  whose  specialized  papers  circulate  so  widely  over- 
seas, should  establish  a  magazine  to  serve  the  foreign 
field.  The  reason,  however,  is  not  hard  to  find.  The 
present  highly  specialized  papers  appeal  only  to  those 
who  are  situated  where  engineering  enterprise  has  made 
such  progress  that  there  is  room  for  the  specialist  and 
need  for  the  best  refinement  in  equipment  and  design. 
But  everywhere  the  world  over  are  territories  newly 
developing,  where  the  engineer,  the  contractor,  and  the 
manufacturer  must  turn  his  hand  to  many  lines.  It  is 
to  serve  the  general  practitioner  so  situated  that  the 
new  magazine,  and  its  later  companions  in  other  lan- 
guages, will  be  started.  The  specialized  papers  in  Eng- 
lish will  still  hold  their  place  as  the  recorders  of  the 
best  in  the  advanced  practice  of  American  engineering. 


Work  of  the  Bureau  of  Mines 

A  SUMMARY  of  the  work  of  the  Bureau  of  Mines 
was  given  in  the  Jonnial  of  Dec.  21,  as  taken  from 
the  director's  report  for  the  year  ended  June  30,  1918. 
This  report,  although  quite  voluminous,  is  quite  disap- 
pointing, in  that  it  does  not  tell  what  was  really  ac- 
complished during  the  year.  As  explained  by  the  di- 
rector, by  far  the  larger  fraction  of  the  Bureau's  work 
was  done  for  or  in  connection  with  various  departments, 
war  boards,  and  war  activities,  and  at  the  time  of  edit- 
ing it  was  naturally  inexpedient  to  state  publicly  its 
accomplishments    in   detail. 

Perhaps  the  most  useful  work  accomplished  was  that 
of  a.sslsting  the  Army  in  equipping  its<elf  with  means 
to  withstand  gas  attacks  and  in  the  development  of 
means  for  offensive  gas  and  fume  attacks,  all  of  which 
the  Bureau  was  in  a  position  to  do  because  of  the  large 
staff  of  employees  who  had  been  studying  ways  and 
means  of  preserving  life  in  the  presence  of  toxic  ga.ses. 
If  the  Bureau  had  had  no  other  accompli.shments  to  its 
credit  during  the  year,  this  alone  would  have  been 
ample  reason  for  its  existence. 

The  various  publications  of  the  year  covered  a  wide 
range  of  usefulness,  and  much  was  accomplished  that 
it  would  be  impossible  or  impracticable  for  private  in- 
dustry to  have  attempted.  The  work  planned  and 
started,  though  yet  unfinished,  covers  even  a  wider  field. 
and  it  is  que.stionable  if  the  Bureau  is  not  beginning 
to  do  or  trying  to  do  some  of  these  things  that  had 
better  be  left  to  private  endeavor.  We  refer  particularly 
to   milling   and    metallurgical   problems    respecting   the 
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common  or  much-used  metals.  So  much  of  this  work 
has  been  undertaken,  and  so  few  results  have  been  pub- 
lished, that  it  may  not  yet  be  time  to  criticise  this  work 
either  favorably  or  unfavorably,  and  yet  we  cannot  help 
but  feel  that  special  problems  which  have  already  been 
attacked  by  private  individuals  or  companies  should  not 
in  general  be  taken  up  by  the  Bureau.  When  the  Bureau 
can  only  follow,  summarizing  or  confirming  the  work 
of  others  in  the  development  of  purely  commercial  proc- 
esses, we  believe  that  it  goes  outside  of  the  useful 
field.  Where  it  can  lead  the  way,  by  investigating  or 
developing  methods  that  are  beyond  the  means  of 
private  capital,  or  methods  that  have  no  immediate  com- 
mercial value  but  may  be  of  value  in  years  to  come, 
these  certainly  constitute  a  proper  field  for  its  activities. 

Concentration  and  the  metallurgy  of  the  common 
metals  are  subjects  that  should  be  left  largely  to  the 
private  practitioner.  The  recovery  and  use  of  the  rare 
or  uncommon  metals,  as,  for  example,  radium,  might 
well  be  taken  up  by  the  Bureau.  In  this  we  do  not  mean 
to  criticise  the  Bureau  for  what  it  has  done,  but  rather 
to  criticise  the  judgment  of  those  who  authorized  and 
instructed  the  Bureau  to  conduct  specific  experiments 
that  should  have  been  left  to  the  laboratories  of  private 
engineers  and  should  have  been  paid  for  by  those  who 
were  to  benefit,  and  not  by  the  Government.  It  is  quite 
proper  for  the  State  of  Minnesota  to  establish  an  ex- 
perimental station  for  the  study  of  iron  ores.  That  state 
is  the  owner  of  large  tracts  of  uncommercial  iron  ore 
and  is  financially  and  directly  interested  in  converting 
those  ores  into  a  commercial  product.  It  does  not  follow, 
however,  that  our  Government  should  spend  the  public 
moneys  in  developing  the  private  resources  of  the  State 
of  Minnesota  or  those  lands  held  privately.  There  may 
be  need  of  a  public  testing  plant  in  Minnesota,  but  for 
the  present  private  endeavor  is  quite  capable  of  placing 
on  the  market  a  very  large  amount  of  ore  at  reasonable 
figures,  and  the  public  is  not  suffering  from  a  lack  of 
iron  ore  that  any  effort  of  the  Government  can  relieve. 

We  are  only  too  happy  to  credit  the  Bureau  of  Mines 
with  all  of  the  splendid  work  that  it  has  done,  but  in 
giving  that  praise  we  do  not  wish  the  Bureau  to  think 
that  we  have  no  real  criticism  to  offer  of  what  it  has 
not  accomplished. 

We  cannot  help  but  feel  that  a  part  of  the  present 
unfortunate  manganese  -  chromium  -  sulphur  situation 
should  have  been  foreseen  and  to  a  certain  extent  fore- 
stalled by  the  Bureau.  In  his  report  the  director  states 
specifically  that  the  sources  for  the  production  of  these 
substances  had  been  most  thoroughly  examined  before 
June  30,  1918,  by  which  time  the  war  demands  were 
also  fully  known.  If  the  Bureau  had  all  of  this  informa- 
tion, some  one  is  certainly  to  blame  for  not  having  made 
it  public,  for  not  having  taken  precautions  against  over- 
production of  an  unmarketable  material — for  not  hav- 
ing prepared  to  handle  the  situation  on  the  suspension 
of  hostilities. 

We  hope  that  the  Bureau  did  pass  its  information  on 
to  less  capable  but  more  authoritative  powers.  It  and 
the  Survey  are  nevertheless  receiving  a  great  portion 
of  the  blame  from  those  who  have  stocks  of  unsalable 
ore  on  hand,  from  men  who  were  urged  by  "Government 
representatives"  to  get  out  every  pound  of  ore  that  they 
could.  In  the  days  not  far  ahead,  when  appropriations 
are  being  f.sked  for,  some  miners  are  going  to  remember 


that  they  were  "stung"  through  the  representatives  of 
the  Interior  Department,  whether  that  memory  is  de- 
served or  not. 

We  trust  that  in  the  near  future  the  Bureau  may  find 
it  opportune  to  publish  what  it  really  did  do  in  the  great 
war  work — what  information  it  gathered  and  distrib- 
uted. It  may  be  late  for  general  public  utility,  but  we 
believe  it  will  appear  greatly  to  the  credit  of  the  Bureau. 


I 


No  Work,  No  Food  and  No  Fuel 

T  WAS  a  foreign  diplomat  who  aptly  characterized 

the  Bolshevik  principles  as  "high  wages  for  no  work, 
the  taking  of  others'  property  without  punishment,  and 
no  taxation." 

But  the  above  principles,  simple  as  they  appear,  have 
not  been  found  to  work  satisfactorily  in  practice.  The 
Russian  workmen,  who  have  tried  them,  complain  that 
although  everything  now  belongs  to  them,  they  are  un- 
able to  get  a  living. 

They  have  robbed  the  thrifty  and  well-to-do  and  have 
turned  them  out  of  their  dwellings.  But  the  workmen — 
or  should  we  say  the  ex-workmen — do  not  find  it  so 
satisfactory  to  occupy  a  palace  while  starving  and  freez- 
ing as  they  did  when  they  lived  in  huts  and  tenements 
and  had  enough  to  eat  and  keep  reasonably  warm. 


Standardized  Methods 

THE  Journal  has  been  particularly  fortunate  in 
securing  the  series  of  articles,  "Standardization  of 
Mining  Methods,"  by  Charles  A.  Mitke,  of  the  Phelps 
Dodge  Corporation.  Though  this  title  may  be  some- 
what form.al,  suggesting  that  the  papers  are  wm'.ton 
for  the  eyes  of  managers  and  efficiency  engineers,  our 
readers  will  soon  find  that  Mr.  Mitke  has  merely  stated 
the  proper  way  of  doing  things  around  a  mine,  in  lan- 
guage that  may  be  understood  by  every  one  on  th° 
property,  from  mucker  to  manager,  and,  if  there  is  a 
proper  way,  it  may  be  appropriately  called  the  standard 
method  for  that  mine. 

The  aim  of  the  technical  press  is,  naturally,  the  dis- 
semination of  technical  information,  which  includes 
details  concerning  the  right  way  of  doing  things,  both 
great  and  small,  and  the  larger  the  number  of  readers 
that  may  be  reached,  the  more  useful  the  publication. 
Bearing  this  in  mind,  it  has  been  the  hope  of  the 
Journal  that  it  might  reach  not  only  the  manager  and 
superintendent,  but  that  it  might  be  as  useful  to  the 
foreman,  the  shift  boss,  and  the  laborer. 

In  the  present  day  of  high  costs,  it  is  the  duty  of 
every  man  on  the  job  to  do  his  utmost  to  keep  those 
costs  from  mounting  ever  higher;  it  is  his  duty  to 
absorb  all  the  information  available  bearing  on  his  par- 
ticular field;  to  educate  himself  and  to  become  efficient. 
The  engineer  must  follow  closely  all  established  rules 
and  examine  eveiy  new  suggestion,  that  he  may  use  his 
energy  and  knowledge  to  the  best  advantage;  the  fore- 
man that  he  may  use  his  tools  and  men  in  the  most  effi- 
cient manner;  the  miner  and  the  prospector  that  they 
may  accomplish  the  greatest  amount  of  work  with  the 
least  expenditure  of  energy;  and  all  of  them  that  they 
may  do  their  work  in  the  most  sane,  safe,  and  healthful 
manner. 
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Some  wise  heads  may  say  that  there  is  little  which 
is  absolutely  new  in  these  papers.  Perhaps  so;  but 
neither  is  there  anything  new  in  the  dictionary,  and 
that  is  a  very  useful  publication,  thoujfh  unfortunately 
it  does  not  possess  the  merit  of  being  readable. 

The  articles  which  Mr.  Mitke  has  contributed  cover 
completely  the  fields  of  which  they  treat,  and  in  a 
manner  that  makes  them  good  reading  for  all  classes 
pf  workers.  We  know  this  because  of  the  numerous 
letters  of  appreciation  that  have  reached  our  desk.  The 
requests  for  extra  copies  of  the  Journal  containing  these 
articles  have  been  so  numerous  tiiat  it  has  been  decided 
to  publish  them  in  pamphlet  form. 


We  wish  to  hear  from  mining  companies  who  need 
men,  both  mining  engineers  and  miners,  and  would  like 
to  have  the  names  and  addresses  of  those  who  are  retir- 
ing from  service  in  the  Army  and  Navy.  We  are  keep- 
ing files  of  concerns  that  want  men  and  men  that  want 
places,  and  shall  do  our  best  to  match  the  two  wants  in 
the  interest  of  both  parties.  We  urge  mining  companies 
especially  to  communicate  with  us  if  they  need  either 
miners  or  engineers. 


The  Rocky  Mountain  Club  naturally  would  not  say 
anything  about  this  itself,  but  we  think  that  it  has 
great  reason  to  be  proud  of  itself  for  the  good  work 
that  it  does  in  giving  a  Christmas  dinner  to  the  soldiers 
and  sailors  and  the  fine  way  in  which  it  does  it.  The 
Christmas  dinner  for  1200  soldiers  and  sailors  in  the 
Hotel  Astor  last  week,  to  which  were  invited  men  from 
ail  branches  of  the  services,  besides  the  British,  Cana- 
dian, Australian.  French,  and  whatever  other  Allies 
happened  to  be  in  New  York,  was  a  very  excellent 
dinner.  Everything  about  it  was  lavish.  This  refers 
not  only  to  the  food,  but  also  to  the  entertainment. 
When  the  Rocky  Mountain  Club  does  anything  of  this 
sort,  it  makes  a  thoroughly  good  job  of  it. 


BY  THE  WAY 


Ever>'  member  of  the  11th  Regiment,  Engineers,  re- 
cruited chiefly  in  New  York,  has  been  cited  for  gal- 
lantry while  brigaded  with  British  troops  in  the  fight- 
ing at  Cambrai,  according  to  a  letter  received  at  the 
headquarters  of  the  Association  of  the  11th  Engineers 
from  Col.  William  Barclay  Parsons,  the  regimentaf 
commander,  now  in  France.  The  11th  Engineers,  which 
is  a  railway  regiment,  was  one  of  the  first  to  go  over 
to  France,  it  having  embarked  before  the  middle  of 
1917.     It  was  in  this  that  Irving  was  a  captain. 


One  winter  night  in  1874,  runs  Dan  l)e  Quille's  "Big 
Bonanza,"  some  of  the  residents  of  Virginia  City  were 
startled  by  seeing  what  seemed  a  column  of  flame  50  or 
60  ft.  high  shooting  up  from  the  mouth  of  an  old  shaft 
near  the  old  upper  works  of  the  Ophir  company.  On 
reaching  the  spot,  they  found  that  there  was  no  smell 
of  smoke  and  that  the  supposed  fire  was  ;i  weirdly  white 
light  in  which  the  faces  of  all  were  of  a  corp.ie-like  pal- 
lor. The  light  resembled  one  of  the  shooting  spires  of 
the  aurora  borealis,  with  some  of  the  same  waving  and 
inconstant  motion.     On  gar.ing  down  the  shaft  the  in- 


terior was  seen  to  glow  like  a  furnace  at  white  heat. 
The  timbers  were  particularly  brilliant.  Each  splinter 
or  bit  of  fungus  seemed  darting  dazzling  rays  that 
streamed  steadily  in  all  directions.  The  phenomenon 
lasted  over  half  an  hour,  and  was  undoubtedly  caused 
by  the  belching  forth  of  a  highly  phosphorated  gas  from 
the  abandoned  works. 


Travelers  and  refugees  just  out  of  Russia  tell  weird 
tales  of  the  business  methods  of  the  Bolsheviki,  says  the 
Evening  Fast.  A  man  who  knows  the  big  Russian  banks 
intimately  says  that  the  bank  clerks  were  regarded  with 
suspicion,  as  possibly  members  of  the  bourgeoise  class; 
hence  their  wages  were  cut  to  the  level  of  the  street 
cleaners,  honest  men  who  pushed  a  broom  instead  of  a 
pen.  Thereupon  they  quit.  So  barbers,  porters,  and 
other  miscellaneous  folk  were  introduced,  whose  main 
principle  seemed  to  be  the  elimination  of  the  ancient 
axiom  that  account  books  should  "balance."  The  bank 
ledgers,  said  this  observer,  will  never  balance  again. 


The  medical  correspondent  of  the  London  Times  says 
that  it  seems  reasonable  to  believe  that  throughout  the 
world  about  6,000,000  persons  perished  from  influenza 
and  pneumonia  during  the  last  three  months.  It  has 
been  estimated  that  the  war  caused  the  death  of  20,000,- 
000  persons  in  four  and  a  half  years.  Thus,  the  corre- 
spondent points  out,  influenza  has  proved  itself  five  times 
deadlier  than  war,  because  in  the  same  period,  at  its 
epidemic  rate,  influenza  would  have  killed  100,000,000. 
Never  since  the  Black  Death  has  such  a  plague  swept 
over  the  world,  he  says,  adding  thatlhe  need  of  a  new 
survey  of  public  health  measures  has  never  been  more 
forcibly  illustrated. 

In  the  days  of  Porfirio  Diaz,  many  Americans  heeded 
the  invitation  extended  still  earlier  by  Benito  Juarez 
and  others  to  "come  and  help  Mexico  develop  her  re- 
sources," or  words  to  that  effect.  The  chances  of  fair 
treatment  seeming  good,  one  A.  R.  Shepherd  (often 
known  as  "Boss  Shepherd")  took  up  a  little  concession 
of  about  61  square  miles  in  the  Batopilas  mining  dis- 
trict, in  the  State  of  Chihuahua.  The  boss  stuck  rather 
close  to  the  job,  while  his  first  mine  was  in  the  making, 
and,  like  many  a  good  handler  of  labor,  acquired  some- 
thing of  a  reputation  for  proficiency  in  monologue  of 
the  kind  that  tends  to  spur  industrial  effort,  but  is  a 
little  out  of  place  in  refined  circles.  However,  it  is 
said  that  in  his  home  life  Shepherd  was  religious  to 
the  point  of  punctiliousness  in  such  matters  as  the  ob- 
servance of  grace  at  meals.  One  Sunday,  after  a  strenu- 
ous week  in  getting  the  little  mill  running  smoothly,  he 
sat  down  for  a  quiet  home  dinner.  With  bowed  head 
he  asked  that  the  fond  be  duly  blessed,  getting  along 
nicely  in  the  humble  prayer,  and  with  every  prospect 
of  success  in  said  concession,  when  suddenly  he  detected 
some  interruption  of  the  rhythmic  dropping  of  the 
stamps.  After  a  brief  listening  pause,  during  which 
machinery  matters  seemed  to  be  going  from  bad  to 
worse,  he  suddenly  ejaculated  "Now,  what  in  hell  is  the 

matter  with  that   —     of  a  mill?"     During 

the  awkward  silence  which  ensued,  the  foreman  must 
have  detected  the  trouble,  for  the  battery  resumed  its 
former  tune,  as  Shepherd  continued,  "and  for  thy 
blessed  grace  and  loving-kindness  we  humbly  thaok 
Thee,  0  Lord.  Amen." 
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This  index  is  a  convenient  reference  to  the  current  literature 
of  mining  and  metallurgy  published  in  all  of  the  important  periodi- 
cals of  the  world.  We  will  furnish  a  copy  of  any  article  ( if  in 
print)  in  the  original  language  for  the  price  quoted.  Wiiere  no 
price  is  quoted  the  cost  is  unknown.  Inasmuch  as  the  papers 
must  be  oidered  from  the  publishers,  there  will  be  some  delay  for 
the  foreign  papers.  Remittance  must  be  sent  with  order.  Coupons 
ar  furnished  at  the  following  prices:  20c.  each,  six  for  $1,  33  for 
$5,  and  100  for  $1.5.  When  remittance  are  made  in  even  dollars. 
we  will  return  the  excess  over  an  order  in  coupons  if  so  requested. 


COPPER 

10235 — ALLOYS — Pure  Carbon-Free  Manganese  and  Manganese 
Copper.  Arthur  P.  Braid.  (Bull.  143.  A.  I.  M.  E.,  Nov..  1918  ; 
2  pp.)      40c. 

10236 — ANALYSIS — The  Spectroscopic  Determination  of  Lead 
in  Copper.  C.  W.  Hill  and  G.  P.  Lucl<ey.  (Bull.  142,  A.  I.  M.  K.. 
Oct.,  1918  ;  11  pp.,  illus.)     40c. 

10237 — FLOTATION — Mill  Practice  at  Flotation  Plant  of  rtali 
Leasing  Co.  H.  H.  Adams.  (Salt  Lake  Min.  Rev.,  Nov.  15,  1918  : 
4i  pp..  illus.)     20o. 

10238 — MECHANICAL  PROPERTIES — The  Action  of  Reducing 
Gases  on  Hot  Solid  Copper.  Norman  B.  Pilling.  (Bull.  142. 
A.  I.  M.  E..  Oct..  1918  :  14  pp..   illus.)      40c. 

10239 — MEXICO — Copper  Distribution  in  Mexico.  (Min.  and 
Sci.  Press.  Nov.   16,   1918  ;   1  p..  illus.  by  map.)      20c. 

10240 — PRICE-FIXING  of  Copper.  Lewis  Kennedy  Morse. 
(Reprinted  from  Quart.  Journ.  of  Economics,   Nov.,   1918  ;   35  pp.) 

10241 — QUEENSLAND — Recent  Developments  at  Mount  Can- 
nindah.  Lionel  C.  Ball.  (Queensland  Govt.  Min.  Journ  .  Sept. 
16,  1918  ;  5  pp.,  illus.)     60c. 

10242 — SOUTHWEST — Notes  on  Certain  Ore  Deposits  of  the 
Southwest.  W.  Trovote.  (BuU.  142,  A.  L  M.  E.,  Oct.,  1918  : 
13i  pp.)     40c. 

10243 — UTAH  COPPER  CO. — The  Utah  Copper  Enterprise — III 
and  n''.  The  Mine.  T.  A.  Rickard.  (Min.  and  Sci.  Press.  Oct. 
19  and  26.  1918  ;   15  pp.,  illus.) 

10244 — UTAH  COPPER  ENTERPRISE — V,  Mining  Methods. 
T.  A.  Rickard.  (Min.  and  Sci.  Press,  Nov.  2.  1918;  3J  pp.,  illus.) 
20c. 

GOI4D    AND    StLVER — GENEKAt 

10245— AIR  BLASTS  in  the  Kolar  (3oId  Field,  India.  (Bull. 
142,  A.  I.  M.  E.,  Oct.,  1918 ;  lOi  pp.)  Discussion  of  paper  by 
E.  S.  Moore,  previously  indexed.     40c. 

10246 — AMALGAMATION.  The  Berdan  Pan  for  Amalgama- 
tion. A.  W.  Allen.  (Eng.  and  Min.  Journ.,  Dec.  21,  1918  ;  1  p., 
illus.)      20c. 

10247 — GOLD  QUESTION — Review  of  the  Gold  Problem.  H. 
N.  Lawrie.     (Min.  and  Sci.  Press,  Oct.  26,  1918;  6  pp..  illus.)     20c. 

10248 — -PRODUCTION — International  Gold  Conference  at  Spo- 
kane. Courtenav  De  Kalb.  (Min.  and  Sci.  Press.  Sept.  14.  1918  ; 
2  pp.)      20c. 

10249 — VENEZUELA — The  Gold  District  of  Venezuela.  H.  Hun- 
tington Miller.  (Min.  and  Sci.  Press,  Nov.  16,  1918  ;  3  pp..  illus.) 
20c. 

10250 — WESTERN  AUSTRALIA — Gold  Mining  in  Western 
.\ustralia — V.  Thomas  Butement.  (Chem.  Eng.,  Oct.  5.  1918  ; 
4 J  pp.,  illus.) 

IRON    AND    STEEL — MET.\I.I-URGY 

10251 — ELECTRIC  FURNACES  for  the  Production  of  Steel 
and  Ferro-alloys.  J.  A.  Seede.  (Gen.  Elec.  Rev..  Nov.,  191S  : 
14   pp.,    illus.)      20c. 

111252 — ELECTRIC  FURNACE  in  the  Steel  Foundry.  W.  E. 
Jloore.      (Iron  .A.ge.  Nov.   14.   1918;   IJ  pp.)      20c. 

10253 — LABORATORY — Speeding  Up  the  Steel  Works  Labora- 
tory. H.  C.  Kimber.  (Chem.  and  Met.  Eng..  Sept.  28,  1918;  25 
pp.,  illus.) 

10254 — OIL  FUEL — Burning  Oil  in  Cupolas.  .Tohn  Howe  Hall. 
(Iron  Age.  Nov.  7,  1918  ;   1  p.)      20c 

10255 — OXYGEN  IN  STEEL — Determination  of  Oxvgen  in 
Steel.      (Iron  Age,  Dec.  26.  1918  ;   1  p..  illus.) 

10256 — RAILS — A  Metallographic  Investigation  of  Transver.se- 
Pissure  Rails  with  Special  Reference  to  High-Phosphorus  Streaks. 
G.  F.  Comstock.  (Bull.  143,  A.  I.  M.  E..  Nov..  1918:  16  pp , 
illus.) 

10257 — STELLITE  AND  HIGH  SPEED  STEEL  Compared. 
(Iron  Age.  Dec.  26.  1918  :  1^  pp.,  illus.) 

10258— WELDING  of  Iron  and  Steel.  W.  H.  Cathcart.  (Iron 
Age,  Dec.   26,   1918  ;   5J   pp.,   illus.) 

LEAD    AND    ZINC 

10259 — AliLOY — Ulco  Hard  Metal.  Francis  C.  Frary  and 
Sterling  N.  Temple.  (Chem.  and  Met.  Eng..  Sept.  28,  1918  ;  1^ 
pp.,  illus.) 

10260— ELECTROLYTIC  ZINC.  (Bull.  142.  A.  I.  M.  E..  Oct.. 
1918  :  43  pp.)  Discussion  of  paper  by  C.  A.  Hansen,  previously 
indexed. 

10261 — FLOTATION — Differential  Flotation  of  Lead  and  Ziiio 
.Sulphides.  Algernon  Del  Mar.  (Min.  and  Sci.  Press,  Nov,  23, 
1918  :   25  pp..   illus.)      20c. 

10262 — FLOTATION — Feeding  Flotation  Oil  in  the  Coeur 
d'AIene.  C.  T.  Rice.  (Eng.  and  Min.  Journ..  Dec.  14.  1018:  2 
pp.    illus.)      20c. 


OTII|;b   METALS 

111263 — ALUMINUM  and  lis  Light  .Vllovs.  VL  Bibliography. 
Paul  O.  Merica.      (Chem.  and  Met.  Eng.,   Nov.    15,   1918;   4   pp.)' 

10264 — ALUMINUM — Solders  for  .\luminum;  a  Report  of  a 
Discu.ssion  on  Aluminum  Solders  Carried  on  by  the  Bureau  of 
Standards  with  the  View  of  I  >iscovering  the  Be.-^t.  Paul  n  Merica 
and  Louis  J.  Gurevich.      (Metal  Hid..  Nov.,  1918;  4  pp.,  illus.)   20c. 

10265— ALITMINUM  SHKET.S— The  Testing  of  Aluminum 
Sheets.  Robert  J.  Anderson.  (Iron  Age.  July  18,  1918;  2  pp.. 
illus.)      20c. 

10266 — ANTIMONY — Electrolytic  Refining  of  .\ntimonv.  Y  C 
Wong.      (Chem.   and  Met.  Eng..   Sept.   28,   1918  ;   ;■;  p.) 

10267 — ARSENIC  and  Its  Occurrence  in  South  Queensland.  H 
I.  Jensen.  (Queensland  Govt.  Min.  Journ.,  Oct.  15  and  Nov  l.->. 
1918;  9  pp..   illus.) 

10268 — CHROMITE — Sampling  and  .Analysis  of  Chromite.  .\h- 
hot  A.  Hanks.      (Min.  and  Sci.   Press,  Nov.  16,  1918  ;   IJ  pp.)      20c. 

10269- JL^GNESIUM;  Some  of  Its  Present  Commercial  Appli- 
cations.     (Chem.   and  Met.    Kng..   Sept.    28.   1918;    1   p.) 

10270 — MOLYBDENITM — Recent  Developments  in  Molybdenum. 
L.  F.  S.  Holland.  (Min.  and  Sci.  I'ress.  Oct.  19.  1918;  'Zl  pp.. 
illus.)      20c. 

10271 — PLATINUM— 
R.  Merz.  (Journ.  Ind. 
60c. 

10272 — QUICKSILVER — Metallurgical  Practice  on  Cinnabar  at 
Tdria.  .\ustria.  Holland  Sterner-Rainer.  (Chem.  and  Jlet.  Kng, 
N'ov.  15,   1918;   6i   pp.,   illus.) 

10273 — RADIOACTIVE  LT'MI.VOUS  .MATERIALS.  Wallace 
Savage.      (Chem.  and  aiet.   Eng.,   Sept.   28,   1918  ;   2J  pp..   illus.) 

111274 — TIN — The  Conservation  of  Tin.  (Metal  Ind..  Oct..  1918; 
53  pp.  illus.)  A  symposium  held  at  the  convention  of  the  In- 
stitute of  Metals  Division  of  the  American  Institute  of  Mining 
Engineers  at  Milwaukee,  Wis.,  Oct.  9-10,  1918.     20c. 

10275 — TIN — A  Statistical  Summary  of  Tin:  a  Review  of  the 
Development  of  th|;  Kcononiio  Use  of  Tin — History  of  Its  Com- 
merce— Production,  Consumjition  and  Average  Prices— Measures 
Taken  to  Reduce  Consumption.  E.lith  .M.  .Miller.  (Chem.  and 
Met.   Eng..  Sept.   28.    1918  ;   7  pp.,  illus.) 

10276— TITANIUAI  AND  CHRO.MTI^M— A  Rapid  Method  for 
Determining  Titanium  and  Chromium  in  Beach-.Sand.  E.  P.  Bar- 
rett.     (Min.  and  Sci.   Press,   Nov.   30.    1918;   l.\  pp.)      20c. 

10277 — TUNGSTEN — The  Determination  of  Tin  in  High-Grade 
Wolfram  Ores  and  the  ITse  of  T^ead  as  a  Reducing  Agent  in 
Pearce's  A.ssav.  A.  R.  Powell.  (.Tourn.  Soc.  Chem.  Ind.,  Sept. 
30,  1918  ;  35  pp.) 

10278 — TI'NCSTEN — The  Metallurg\'  of  Tungsten.  (Bull.  142. 
A.  I.  M.  E.  Oct..  1918:  IJ  pp.)  Discussion  of  paper  of  Zay 
Jeffries   previously   indexed. 

10279 — TUNGSTEN — IMne  Creek  Tungsten  Mine.  (Min.  and 
Oil   Bull.,   Nov.,   1918  :   2,?,  pp.,  illus.) 

10280 — TUNGSTEN  .VND  MOLBDENTTE — .Some  Wolfram  and 
Molybdenite  Occurrences.  H.  T.  Jensen.  (Qheensland  Govt.  Min 
Journ.,   Oct.    15.    1918;    3J   pp..    illus.) 

10281— TUNGSTEN  ORES— The  Genesis  of  Tungsten  Ores.  R. 
H.  Rastall.  (Min.  Journ.,  Sept.  28.  1918  ;  17  pp.  ;  to  be  continued.) 
40c. 

10282 — W.\R  MTNRR.ALS.  J.  R.  Spurr.  (Econ.  Geol.,  Nov.. 
1918  ;  12  pp.)      60c. 

NON:MKT.\I,Hr  MINER.VI.S 

10283 — ASBESTOS  British  Empire's  Resources.  (So.  Afr.  Min. 
Journ..  Oct.   12,    1918:   1.',  pp.)      40c. 

10284 — CER.AMIC  MATERIALS  in  Queensland  :  Shale,  Clav 
and  Pearl  White.  Lionel  C.  Ball.  (Queensland  Govt.  Min.  Journ„^ 
Sept.    1918  :   1^  pp.)      60c. 

10285 — FLUORSPAR — The  Fluorspar  Market  and  the  Local 
Supply.  .\.  L.  Sweetser.  (Eng.  and  Min.  Journ..  Dec.  14,  1918; 
1',   pp.)      20c. 

102S6— NTTR.XTE  INDUSTRY  in  Chile.  (Stati.st,  Nov.  9.  1918; 
1   p.)      40c. 

10287 — POT.ASH— The  Alsace  Potash  Deposits  and  Their  Eco- 
nomic Significance  in  Relation  to  Terms  of  Peace.  Paul  Kestner. 
(Journ.  Soc.  Chem.  Ind.,   Nov.  15.   1918  :  9  pp..  illus.) 

1028S — POTASH — The  .Alsatian  Cota.sh  Mines  and  Works. 
(Chem.  Tr    Journ..  Dec.  7.  1918;  H  pp.) 

10289 — POTASH  in  Nehra.ska  J.  M.  Lliteras.  (CUiem.  and 
Met.  Eng.,  Oct    15.   1918;  13  pp..   illus.) 

10290 — POTASH — Our  Natural  Resources  of  Potash.  Frederick 
W.  Brown.      (Min.   and  Sci.   Pre.^s.   Dec.  7.   1918  ;  3J  pp.)   20c. 

10291 — QITEEXSL.VND — Ceramic  Materials  in  Queensland: 
Shale.  Clav  and  Paris  White.  Lionel  C.  Ball.  (Queensland  Govt. 
Min.    Journ..    Sept     16.    1918;    1  ■;    pp.) 

10292 — REFR.ACTORY  M.ATIORIALS — Notes  on  the  Refractory 
Materials  of  South  Wales.  J.  .Mien  Howe.  (Iron  and  Coal  Tr. 
Rev..   Nov    1.   1918:   U   pp.)      40c. 

10293 — S.ALT — Origin  of  the  Texas  Domes.  (Bull.  142.  A.  1. 
.M.  E.  Oct.  1918:  7J  pp.)  Discussion  of  paper  by  K.  L.  DeGoIyer. 
previously   indexed. 

10294 — SULPHl^R — Per  la  Nostra  Industria  Solfifera.  (I'Ind  . 
Chimica.   Min.  e  Met..   Sept.   25.   1918:    IJ   pp.) 

10295— SULPHUR— The  Rustler  Springs  Sulphur  Deposits.  E. 
L.  Porch.  Jr.  (Bull.  No  1722.  Univ.  of  Tex..  Apr.  15.  1917;  71  pp.. 
illus.) 
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10296 — SULPHUR  DEPOSITS  "f  the  Tr.ins-r'ecos  Region,  in 
Texa.x.  Kirhy  Thoiijas.  (Eng.  and  Min.  .lourn..  Dec.  7.  1918; 
L'l  pp..   illus. )      20c. 

10297 — W.VR  MINERALS.  J.  E.  Spurr.  (Econ.  Geol..  Nov.. 
1918  ;  12  pp.) 

PETROLErM   AXn   NATtJR.41.  0.\8 

10298 — ENGLAND  .\ND  WALES — Oil  Dfposit.<)  in  England  and 
Wales.  (Iron  and  Coal  Tr.  Rev..  Dec.  6.  1918;  1  p. :  to  be  con- 
tinued.)    40c. 

10299 — GULF  COAST — PossibTe  Existence  of  Deep-Seatcd  Oil 
Deposits  on  the  Gulf  Coast.  (Bull.  142,  A.  I.  M.  E..  Oct..  1918: 
•Ji  pp  )  Discussion  of  paper  bv  A.  F.  LiUcas,  previously  indexed. 
40c. 

10300 — JAPAN — Petroleum  in  Japan.  J.  Morgan  Clements. 
(Econ.   Geol..   Nov..    1018;    i:^i   pp..   ilUis.)      60c. 

10301— MEXICAN  i>IL  SITU.-VTION.  The.  (Min.  and  Oil  Bull.. 
Nov..    1918  ;   2   pp..    illus.)      JOc. 

10302 — MEXICO — nil  in  Southern  TamauHpas.  Mexico.  (Bull. 
142,  A.  I.  M.  E..  Oct.  191S;  4  pp..  illus.)  Dii^cussion  of  paper  by 
Ezequiel   Ordoiiez,   previously   indexed.      40c. 

10303 — TEXAS — The  Oil  Fields  of  Northeastern  Texas.  W.  L. 
Watts.     (Min.  and  oil.  Bull..  Nov.,  1918:  H  pp..  illus.)     20c. 

10304 — W.\TER — Cement  PluKging  for  Exclusion  of  Bottom 
Water  in  the  .\up\ista  Field.  Kansas.  H  R.  Shidel.  (Bull.  142. 
A.  I.  M.  E..  Oct..  1918  ;  7J  pp..  illus.)      40c 

10305— WATER  TROUBLES  in  the  Mid-Continent  Oil  Fields 
and  Their  Remedies.  Dorsev  Hager  and  G  W.  McPherson.  (Bull 
142,  A.  I.  M.  E..  Oct .  1918  ;  7  pp..   illus.)      40c. 


MINING — GENERAL 


Eu- 


10306 — ALABAM.V — The   Mineral    Resources   of   Alabama, 
gene  A.  Smith.     (Am.  Electrochem.  Soc.  May.  1918  ;  6  pp.) 

10307 — CHUTES — Dri\1ng  and  Timbering  Transfer  Chutes  al 
Hecia  Mine.  C.  T.  Rice.  (Eng.  and  Min.  Journ.,  Dec  7.  1918: 
2 J  pp..  illus.)     20c. 

10308 — DRILI-ING — Diamond  DrillinfT  in  Cornwall.  J.  A.  Mac- 
Vicar      (Min.   Mag.,   Oct..   l:'18:    4  pp.)      40c 

10309 — EXPLOSIVES — Standardization  of  Mining  Methods — 
IV.  Charles  A.  Mitke.  (Eng.  and  Min.  Journ.,  Dec.  7.  1918;  51 
pp..  Illus.)     20c. 

10310 — FIRE  PROTECTION — Standardization  of  Mining  Meth- 
ods— V.  Fire  Protection  for  Metal  Mines.  Charles  A.  Mitke.  (Eng. 
and  Min.  Journ.  Dec.  14.  1918;  5}  pp.  illus.)     20c. 

10311 — LEACHING — Free  Acid  D'termination  in  Presence  of 
Metallic  Salts.  Louis  F.  Clark.  (Eng.  and  Min.  Journ..  Dec.  21. 
1918:  21  pp  )     20c. 

10312 — MEXICO — La  Mlneria  en  el  Estado  de_Sonora  :  Informe 
del  Gobierno  del  E.stado  (Bol.  Minero,  July  and  Aug.,  1918 : 
8  pp  ) 

10313 — QUARRY  SAFETY  RIH.ES.  (Industrial  Accident  Com- 
mission of  Calif.  Jan.   1.    1918:   57  pp  ) 

10314 — QUARRYING — Labor  Sa\1ng  in  Lime.«tone  Quarrying. 
Oliver  Bowles.  (No.  1.  War  Minerals  Investigations  Series,  U.  S. 
Bureau   of  Mines.   Sept..    1918;    15   pp.) 

10315 — RUSSIA — Mining  in  Russia.  Herbert  C.  Woolmer.  (Min. 
and  Sci.    Press.   Nov.    2.    1918;   2  pp.   illus.)      20c. 

10316— SAFEGUARDING  the  Mine  Shaft.  D  E.  Charlton. 
(Eng    and  Min.  Journ..   Dec    21.   1918  ;  2}   pp..   illus.)      20c. 

10317 — SH.\FT.« — The  Cai.ison  Method  for  Foundations  and 
Mine  Sh.ift?.  Georce  R.  Johnson.  (Proc.  Engrs.  Soc.  of  W.  Penn.. 
Oct..   1918  :   30  pp.  illus.) 

10318— SOUTH  AFfiiCA— Possibilities  of  Base  Metal  Produc- 
tion of  South  Africa.  G.  H.  Stanley.  (So.  Afr.  Min.  Journ.,  Aug. 
24.   1918;  2  pp.) 

10319 — SorTH  AFRICA — The  Exploitation  of  Our  Mineral  Re- 
sourr.s  :  Review  of  the  Opportunities  Created  by  the  War.  T.  O. 
Trevor.      (So.  Afr    Min    Journ.   Nov.   2.   1918;  1}  pp.) 

10320 — SPAIN — Estadislica  Minera  de  F:!<pana  aiio  1917.  (Re- 
vlsla  Minora.  S' pt.   24.   1918;   1  p)      40c. 

1032l_STANriARD  EQUIPMENT— Standardization  of  Mining 
Methods.  VI — Standard  Equipment  Charles  A  Mitke.  (Eng 
and  Min.  Journ.    Pec.   21.    1918:   3}   pp ,    illus)      20c. 

10322— SI'RVEYINO — The  Magnetic  Needle  in  Mine-Surveying. 
L.  H    Cooke       fMin.   Mag.,   Sept.   1918;   5  pp  )      40c. 

10323— WELL-DRILL  BLASTING  ,1.  C  Costello,  (Min.  an.l 
Scl.  Presa.  Nov.  23.  1918;  3)  pp.  illus  )     20c. 

METALLVRGY — OENKRAL 

10324— CHATTANOOGA  DISTRICT  The  Chemical.  Eleclro- 
rhemical  and  MeiallurglcAl  Ri'BOurcrs  of  th.  Chattanooga  District 
T.    P    Maynard       (Am    Electrochem    .'^or  ,    May.    1918:   6  pp  ) 

10325 — CHLORI.NI: — rommerrial  Uses  „f  Chlorine  V.  R  Ko- 
katniir  (Chem  and  Met.  Eng.  Nov  |  1918;  6  pp  )  Review 
of  direct  and  Indirect  applications  of  chlorine  in  Independent  u.ses. 
metfllliirgy  poisonoii-;  ga.«es.  Inorganic  units  and  organic  solvents, 
pharmareutlrnls  and  Intermediates;  n  ad  before  the  American 
Electrorhemlcal    Society.    Oct.    1.    1918 

103:fi—HYDKOMKTALLURGY—f.il. Illation  of  Extraction  In 
Conllnuous  Agitation  Andrew  Ham  ami  Harrison  Strceter  Coe 
(CTiem    and   Mel     Kng .    Nov    1,    1918.    I   up) 

10327  — HYDROMETALLURGY— [reaching  and  Filtration  No- 
menrlature.  A  W  Allen  (^:ng.  and  .Min  Journ,.  Dec  7.  1918; 
1   p  )     20c 

1032« — -MKTALI-OGRAPHY  and  the  War.  Z«y  Jeffries.  (Chcm. 
and    Met     Eng.   flep(     28.    1918;    2  pp  ) 

10J29  — PYRopMonir-AMXlY  INDUSTRY  — The  American 
Pyrophorlc-Alloy  Industry  Alc«n  Hlmch.  (Chem.  and  Met. 
Kne.    Sept     28,    1918  ,    21    |ip  ) 

10330— REFH  \'-Ti  ■IMlT-.-^rarhorundum          Refractories  S. 

r    I^nharger       "  't     Eng.   .Sept    27     1918;  3  pp  ,   illUR  ) 

Comparative    ae.  n    carbide    refractorle.o,    with    those 

In    general    use  ■  men|    made    In    thermlnal    conduc- 

llvltv     ofllrlenr^-     . 

I«mt— REFKACTOKn>-^=^ludy  of  Silica  Products.  A  Bigot. 
(Iron  and  Coal  Tr    Rev     Nov    8    1«18  ;   U  pp  ) 


10332 — REFRACTORIES — The  Corrosive  .\ction  of  Flue  Dust 
on  Firebricks.  J.  W.  Mellor  and  W.  Emery.  (Iron  and  Coal  Tr. 
Rev..  Oct.   25.  1918;   1  p  ) 

10333 — REFRACTORY — Seasoned  Silica  Brick  from  Roof  of  a 
Basic  Open-Hearth  Furnace  after  135  Charges.  C.  S.  Graham. 
(Iron  and  Coal  Tr.  Rev.,  Dec.  6,   1918;   IJ  pp..  illus.) 

10334 — S.\FETY — Injuries  from  Molten  Lead.  Chesia  A.  Sher- 
lock.     (Iron  Aijc.'Nov.   21.    1918;  2  pp.) 

10335 — SMELTER  FUME — Electrostatic  PrecipiUtion.  (Bull. 
142.  A.  I.  M.  E..  Oct..  1918  ;  33  pp.)  Discussion  of  paper  by  I.  H. 
Eschholz.  pre\'iously  indexed. 

10336 — SMELTER  FlfME — The  Cottrell  Electrostatic  Recovery 
Process  of  Flue  Dust  and  Fumes.  H.  J,  Bush.  (Journ.  Soc. 
Chem.  Ind..  Oct.  31.  1918:  2'.  pp..  illus.) 

S.\MPI-IXO    .\ND    A.IS.VYINO 

10337 — LABOR.ATORY — Speeding  Up  the  Steel  Works  labora- 
tory. H.  C  Kimber.  (Chem,  and  Met.  Eng..  Sept.  28.  1918 ; 
21  pp..  illus.) 

10338— METALLURGICAL  ANALYSIS— Speeding  Up  Metallur- 
gical Analysis.  Harold  C.  Parish.  (Chem.  and  Met  E^g..  Sent. 
28.   1918;   31   pp.) 

FUELS 

10339 — CO.\L — The  Economical  Use  of  Coal.  T.  J.  Nelson. 
(Iron  and  Coal  Tr.  Rev.,  Dec.  6.  1918;  31  pp..  illus.) 

10340— CARBOCOAL  (Bull.  142,  A,  I.  M.  E..  Oct,.  1918;  91 
pp. )     Discussion  of  paper  by  C.  T.  Malcolmson.  previously  indezecT. 

MINING    AND    MET-ALLURGICAl,    M.\CHINERY 

10341 — CONVEYORS  Robert  S.  Lewis.  (Min.  and  Scl.  Press. 
Sept.    14,   1918:   7   pp.    illus)      20c, 

10342— ELECTRIC-FURNACE  PROBLEMS.  Notes  on.  J,  L, 
McK,  Yardley,      (Bull.   142.  Oct.,  1918  :  5}  pp..  illus.) 

MINING   AND    MET.4LLURGICAL   MACHINERY 

10343 — -MR  COMPRESSOR.? — Lubrication  of  .\ir  Compressors. 
W.  H.  Callan.      (Eng.  and  Min.  Journ..   Dec.   14.    1918:   1  p.)      20c. 

10344 — PI'MP — Rejuvenating  a  Worn-Out  Pump.  H.  H.  Hun- 
ner.      (Eng.  and  Min.  Journ.  Dec.   21.   1918;   J  p.)      20c. 

10345— WEI.PING— Metallic-Electrode     Arc     Welding.        O.     S. 
Escholz.      (Eng.  and  Min    Journ.,  Dec.  21.  1918;  2  pp..  illus.)      20c. 
INnrSTRl,\L,    CHEMISTRY 

10346 — CHEMICAL  GLASSW.\RE.  E.  C.  Sullivan.  (Chem.  and 
Met.  Eng,.  Sept.   27.   1918;   1   p) 

10347 — CHEMICAL  IRON  WARE:  a  Description  of  the  Silicon 
Irons — Acid  Resisting,  a  Relative  Term — Comparative  Action  of 
Corrosives — .\.id  Resisting  Castings.  (Chem,  and  Met,  EIng..  Sept, 
28.   1918  :   35   pp,.   illus.) 

10348— CHEMICAL  PORCEL.\IN— Recent  Developments  in  the 
Manufacture  of  Chemical  Porcelain.  J.  C,  Bailar.  (Chem.  and 
Met.  Eng,,   Sept.  27.  1918:  1  p) 

10349— CHEMICAL  STONEW.\RE :  Preparation  and  Selection 
of  Materials,  .\cid-Resisting  Tests  and  .\nnealing  Ware.  A  Ma- 
Iino\-szky.  (Chem  and  Met  Eng..  Sept.  27.  1918:  2}  pp  )  Paper 
read   before    .\m     Inst     of   Chem.    Eiigrs..    June,    1918, 

10350 — CHEMICAL  WORKS — Portland  Cement  Construction 
for  Chemical  Works,  Maxmilian  Toch.  (CZhem.  and  Met,  E^g,. 
Sept,   27.   1918  :    J   p.) 

10351 — NITRIC  ACID — Development  In  Nitric  Add  Manufac- 
ture in  the  I'nited  States  Since  1914  E.  J.  Pranke.  (Chem.  and 
Met.  Eng..  Sept.  25.  1918:  2  pp  :  also  Gen.  Elec.  Rev..  Nov.  1918  l 
Paper  before  Fourth  Nat.  Exposition  of  Chem.  Industries,  Sept 
24,   1918, 

10352— NITROGEN  FIXATION— Direct  and  Indirect  Methods 
of  Nitrogen  Fixation  E.  Kilburn  Scott  (Chem.  and  Met.  Eng  . 
Sept.  25.  1918  :  33  pp  .  illus  )  .-Xhsfract  of  paper  before  convention 
of  A.  I.  E.  E..  June  27.  1918. 

10353— NITROGEN  FIXATION  FURNACES  E,  Kllbom  Scott 
(Gen  Elec.  R<-v..  Nov,  1918:  11  pp ,  Illus)  Paper  before  Am. 
Electrochem.   Soc.   Sept.   30.    1918.      40c, 

10354^POTASH — .V  Wet  Proce.ss  for  Extracting  Potash  from 
Cement  Dust,  J,  G.  Dean.  (Chem.  and  Met,  Eng.,  STiPt  26. 
1918  :  81  pp  ,  Illus  ) 

lOS.'iS— POTASH— The  Kelp-Potash  Plant  of  the  lx>rned  Manti- 
factnring  Company  .\n  interview  with  L  H,  Thompson.  Vice- 
President       ((^hem    and   Met.   Eng,   Sept    26,    1918:   3  pp.   Illus,) 

10356- SULPIIITRIC  ACID — Large  Scale  Sulphuric  Acid  Manu- 
fact\ire  Andrew  M,  Fairlie  (Chem  and  Met  Eng,  Sept  2B 
1918;   41    pp.    illus)      Description    of  Tennessee  Copper  Co.   plant 

103R7— WATER     SOFTENER!?— Chemical     Control     of     Waier 
Softeners      IX)Ula  F.  Clark       (Chem    and  Met.  Eng..  Noy.   1.   1918 
4  pp.) 

>ll8rKI.T.ANEors 

10358 — HEALTH — Mosquito  Elimination  and  Malaria  Preven- 
tion. C  N  Harrub.  (Eng.  and  Min.  Journ,.  Dec,  II,  1918;  13 
pp.)     SOc. 

10869 — I,ABOR — Important  Phases  of  the  Ijihor  Problem:  Re- 
cruiting of  Men.  txiw  Ijihor  Wa.'te.  High  Productivity  and  the 
Promotion  of  Contentment-Collective  Rargnining  Discussed  Mag- 
nua  W  Alexander  (Iron  Age  Nov  21  1918;  4  pn  i  An  address 
delivered  to  the  annual  convention  of  the  National  Pounders' 
Afwoclatlon.    New    York.    Nov.    14. 

103<iO—LAnoR— Reciprocity  on  the  Part  of  Ij»bor  Needed  to 
Solve  Industrial  Problem  J.  Parke  Channlng.  (Eng.  and  Min. 
Journ..  Dec    14.    1918;   )1  pp.)     20c 

10361 — L.vnoR— Welfare  Work  In  the  Mining  Industry  II 
Lipson   Hancock       (Chem     Eng.   Oct     B,    1918:   75    pp.   Illus  1 

10362— MANAGEMENT— The     Personal     Element     In     Manage- 
ment      (A,    M     Ileckmnn        (Min,    and    Scl     Press.    Oct,    19.    1918 
I»  PP  ) 

10363— POWER— Its  SIgnincanco  and  Needs  Chester  O.  Gf 
bert  and  .loseph  E  Pogue  (Bull,  102,  Part  5,  IT.  S.  Natlona 
Museum.  1918;  R8  pp  ,  Illus) 

10364— HKINKORCED  CONCRFTTE  v«  Salt  Brine  and  Sea 
Water.  Henry  J.  M,  Creighton.  (Chem  and  Met,  EJnr,  Oc 
IB.  1918.  BJ  pp.  Illua  )  Paper  before  Faradav  Socv ,  July  •'■< 
1918,  Cites  many  examplee  of  failure  In  reinforced  mnrrete 
showing  the  cause  to  be  due  to  electrolytic  corrosion  of  relnforce- 
menta 
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.  Personals 


Have  You  ('ontributed  to  the  AsHOciati*ii 
of  the  27th  Ungmeers? 

Harry  J.  Wolf  examined  mining  property 
in  Clear  Creek  County,  Colo.,  during  the 
early  part  of  December. 

George  Crerar  recently  spent  a  short  time 
in  Salt  Lake  City.  Utah,  on  his  way  to 
San  Luis  Potosi,  Mexico. 

Maxwell  W.  .Atwater.  mining  engineer, 
has  been  appointed  manager  of  the  Davis- 
Daly  Copper  Co.,  of  Butte.  Montana. 

C.  H.  McCullough,  Jr.,  vice-president  of 
the  Lackawanna  Steel  Co.,  has  been  elected 
president  of  the  company,  to  succeed  E.  A. 
S.  Clarke. 

Bulkeley  Wells,  who  was  recently  elected 
president  of  the  American  Mining  Con- 
gress, to  succeed  Walter  Douglas,  has  re- 
turned to  Denver. 

Herbert  G.  Officer  has  resigned  his  com- 
mission in  the  Air  Service  and  is  now 
with  the  Andes  Copper  Mining  Co.,  42 
Broadway,  New  York. 

Morris  P.  Kirk,  mining  engineer,  of  Salt 
Lake  Citv.  Utah,  has  been  appointed  gen- 
eral manager  of  the  Yellow  Pine  Mining 
Co.,  Goodsprings,   Nevada. 

G.  M.  Colvocoresses,  mining  engineer,  re- 
cently went  to  Lark,  Utah,  to  inspect  the 
mine  and  mill  of  the  Ohio  Copper  Mining 
Co.,   of  Utah,   with   which   he   is  connected. 

M.  S.  MaoCarthy  and  .1.  M.  McClave  ex- 
amined properties  at  Jamestown.  Boulder 
County,  Colo-,  last  week,  on  which  discov- 
eries of  uranium  and  radium  were  re- 
ported. 

G.  H.  Clevenger  has  completed  research 
v.ork  at  Colorado  Springs  for  the  U.  S. 
Bureau  of  Mines,  and  after  Jan.  1  will  be 
with  the  National  Research  Council,  Wash- 
ington, D.  C. 

I>.  R.  Bobbins,  mining  engineer  and  ge- 
ologist for  the  Tonopah  Belmont  Develop- 
ment Co..  of  Tonopah,  Nev.,  has  been  ap- 
pointed general  superintendent  of  mining 
for  the  company's  Tonopah  property. 

Oba  Wiser,  metallurgical  engineer,  has 
resigned  as  assistant  mill  superintendent  of 
the  Chino  Copper  Co..  of  Hurley.  N.  M..  to 
accept  the  management  of  the  Republic 
Mining  and  Milling  Co..  Hanover.  New 
Mexico. 

Lieut.  Roy  B.  Earllng  has  been  discharged 
from  the  National  Army,  in  which  he  has 
been  serving  as  an  artillery  instructor,  and 
has  returned  to  Metcalf.  Ariz.,  where  he 
will  continue  in  charge  of  the  Arizona  Cop- 
per Co.'s  mines. 

M.  L.  O'Xeale  has  resigned  as  superin- 
tendent of  the  Connellsville  Basin  Coke 
Co..  near  Morgantown,  W.  Va..  to  accept 
the  position  of  mine  and  mill  superintend- 
ent of  the  New  York  Pyrites  Co..  of  Gouv- 
erneur.   New  York. 

W.  D.  B.  Motter,  .Ir.,  mining  engineer, 
has  resigned  as  manager  of  the  Benson 
Mines  Co..  Benson  Mines.  N.  Y..  to  join 
the  staff  of  the  Guggenheim  Brothers  as 
assistant  consulting  mining  engineer,  with 
headquarters  at   120   Broadway.   New    York. 

C.  E.  Wheeloek,  of  Jlogollon,  N.  M.,  re- 
cently registered  at  the  office  of  the  Am- 
erican Institute  of  Mining  Engineers.  New 
York,  Others  who  registered  there  dur- 
ing the  week  were  James  T.  Nixon.  Lon- 
don. England  :  Lieut,  H.  G.  Mathews.  Los 
Angeles.  Calif.  ;  H.  M.  La  FoUette.  La  Fol- 
lette.  Tenn.  ;  C.  F.  Moore.  Boston,  Mass.  ; 
L.  G.  Weeks.  Bisbee.  Ariz.  ;  R.  B.  El- 
dredge.  Colorado  Springs,  Colo.  ;  and  P. 
J.  Bandy,  Mexico  City,  Mexico. 


a  share  in  that  property  at  the  time  of  its 
purchase  by  the  Cole-Ryan  interests. 

Keith  C.  Fraser,  assistant  superintendent 
of  the  Bartlesville  Zinc  Co.,  died  of  pneu- 
monia, following  intiuenza,  on  Dec.  12. 
He  was  a  graduate  of  the  Sdhool  of  Mines. 
RoUa.  Mo.,  and  had  been  connected  with 
the  Bartlesville  Zinc  Co.  for  several  years. 

Harold  E.  Martin,  district  engineer  of 
the  Oliver  Iron  Mining  Co..  with  head- 
quarters at  R^-eleth.  Minn.,  died  of  pneu- 
monia following  an  attack  of  influenza  on 
Dec.  16,  aged  36  years.  He  entered  the 
service  of  the  Oliver  Iron  Mining  Co.  in 
the  operating  department  at  Hibbing, 
Minn.,  January,  1906,  and  in  September. 
1913.  was  transferred  to  the  engineering 
department.  He  was  later  made  chief  en- 
gineer of  the  Hibbing  and  Chisholm  dis- 
tricts, which  position  he  held  until  Janu- 
ary. 1917,  when  he  was  made  chief  engineer 
of  the  Virginia  district. 


Obituary 


I..  S.  Woodbury,  president  of  the  Great 
Falls  Iron  Works,  Great  Falls.  Mont.,  died 
Nov.   22. 

Sherman  Henry  Boright,  manager  of  the 
Lonely  Reef  mine.  Rhodesia,  died  of  pneu- 
monia Nov.  2.  He  was  a  charter  member 
of  the  Canadian  Mining  Institute. 

Gideon  J.  Giroux  died  at  Nogales,  Ariz., 
of  heart  failure,  aged  70  years.  For  many 
years  he  was  superintendent  of  the  Sultana 
mine,    near   Carbo.    Sonora,    Mex.,   and    had 


Societies 


The  Mining  Convention  which  was  to 
have  been  held  in  Vancouver,  B.  C.  under 
the  auspices  of  the  Vancouver  Chamber 
of  Mines  during  the  first  week  in  January, 
1919,   has  been   postponed   indefinitely. 

American  Mining  Congress,  California 
committee,  has  called  a  convention  of  all 
mineral  and  oil  producers  for  Jan.  15  and 
16,  1919,  at  the  Palace  Hotel,  San  FYan- 
cisco.  A  state  chapter  is  to  be  organized. 
This  convention  had  been  postponed  on  ac- 
count of  the  epidemic.  The  annua]  meet- 
ing of  the  Colorado  Chapter  was  held  in 
L'enver   on    Jan.    2-4, 

A  New  ^letallurgical  Society,  exclusively 
confined  to  the  branches  dealing  with  steel, 
iron,  and  their  alloys,  was  decided  upon  re- 
cently at  a  meeting  of  a  number  of  prom- 
inent metallurgists  at  Pittsburgh.  The  aim 
of  the  society  will  be  the  promotion  of 
the  arts  and  sciences  connected  with  the 
metallurgy  of  iron,  steel,  and  their  alloys. 
A  committee  to  complete  the  plans  formed 
at  this  meeting  was  appointed,  and  D.  L. 
Mathias.  of  JIackintosh.  Hemphill  &  Co.. 
Pittsburgh,  was  selected  as  chairman.  The 
necessary  data  and  steps  to  materialize 
the  society  are  now  being  prepared  by 
this  committee. 


Technical  Schools 


University  of  Idaho,  at  Moscow.  Idaho, 
will  establish  a  vocational  school  for  min- 
ers at  Wallace,  Idaho.  An  eight-weeks' 
term  will  be  held,  at  which  will  be  given 
practical  instruction  in  rock  breaking,  us© 
of  powder,  timbering,  pumping,  and  other 
underground  work.  Most  of  the  time  will 
be  spent  in  one  of  the  large  mines.  Frank 
H.  Skeels.  mining  engineer,  will  be  ir> 
charge.  'The  course  is  established  under 
the  recent  Smith-Hughes  Act,  under  which 
the  Federal  Government  pays  half  the 
cost  and  the  state,  the  other  half. 

Harvard  School  of  Engineering  has  been 
reorganized,  and  its  courses  will  be  open 
to  students  on  Jan.  1.  continuing  during 
the  summer  to  enable  the  entrants  to  com- 
plete a  full  year's  work  by  the  opening  of 
the  next  academic  year  in  September. 
Some  time  ago  Harvard  University  and  the 
Massachusetts  In.stitute  of  Technology 
agreed  to  combine  effort  in  engineering  in- 
struction, making  use  of  funds  provided 
under  the  will  of  the  late  Gordon  McKay. 
The  agreement  was  objected  to.  and  the 
Massachusetts  Supreme  Court  held  that 
the  arrangement  was  not  in  accord  with 
the  provisions  of  the  will.  The  new  ar- 
rangement has  been  approved  both  by  the 
trustees  of  the  McKay  estate  and  by  the 
governing  boards  of  the  university.  The 
instruction  will  be  carried  on  entirely  by 
a  Harvard  faculty,  appointed  by  the  uni- 
versity governing  boards,  and  students 
who  satisfactorily  complete  four  years  of 
study  will  receive  the  degree  of  bachelor 
of  science.  Higher  degrees  will  be  granted 
after  additional  study.  Instruction  will  be 
offered  in  the  following  subjects ;  mechan- 
ical engineering,  civil  engineering,  sanitary 
engineering,  electrical  engineering,  mining 
and  metallurgy,  and  industrial  chemistry. 
The  faculty  includes  the  following:  Hen- 
ry Lloyd  Smith,  profe.ssor  of  mining  and 
metallurgy;  George  Sharp  Rayraer,  as- 
sistant professor  of  mining  :  Albert  Sauver, 
professor  of  metallurgy  and  metallography  : 
and  Louis  C.^ryl  Graton.  professor  of 
economic  geology. 


Industrial  News 


Goodyear  Tire  and  Rubber  Co.,  Akron, 
Ohio,  completely  reorganized  its  plant  from 
a  war  to  a  peace  basis  within  a  few  days 
after  the  armistice  was  signed.  Seventy 
two  hundred  and  fifty  employes  were  en- 
gaged, in  whole  or  part,  on  Government 
work,  and  less  than  12  9;  of  them  lost  as 
much  as  one  day  from  work. 

Wellman-Seaver-Morgan  Co..  Cleveland. 
Ohio,  has  opened  a  San  Francisco  ofhce  at 
415-417  Rialto  Bldg..  in  charge  of  Norman 
S.  Ross.  Business  originating  from  Cali- 
fornia. Nevada  west  of  the  115th  meridan. 
Lower  California,  and  Josephine.  Jackson 
and  Klamath  counties  in  Oregon  will  re- 
ceive the  attention  of  Mr.  Ross.  Horace 
N.  Trumbull,  recently  discharged  from  the 
Engineer  Officers'  Training  School  at  Camp 
Humphreys.  Va..  and  formerly  advertising 
manager  of  the  SKF  Ball  Bearing  Co..  of 
Hartford.  Conn.,  has  been  appointed  adver- 
tising manager  of  the  W-S-M  Co.  at  Cleve- 
land. 


Trade  Catalogs 


Gasoline  Locomotives.  J.  D.  Fate  Co.. 
Plymouth.  Ohio.  Catalog  No.  4.  Bull.  .\. 
8J  .X  11  ;  pp.  21  ;  illustrated.  Specifications 
and  descriptions  of  three-ton  and  six-ton 
sizes    of    Plymouth    gasoline    locomotives. 

Jeffrey    Bucket    Elevators.     The    Jeffrey 

Manufacturing  Co.,  Columbus.  Ohio.  Cat- 
alog No.  244:  8J  x  11  ;  pp.  71:  illustrated. 
Gives  details  of  elevators  selected  from  nu- 
merous styles  used  in  handling  materials 
in  many  industries  of  the  country.  Now 
ready  for  distribution. 

Rails,     Walter  A.   Zelnicker   Supply   Co., 

325  Locust  St.,  St.  Louis.  Mo.  Bull.  250: 
3J  X  8J  :  pp.  84  ;  illustrated.  Descriptive  of 
rails,  locomotives,  cars,  cranes,  shovels, 
pipe,  machinery,  tanks,  steel  piling,  power 
plant  equipment,  machine  tools,  wire  rope, 
hoists,  and  contractors'  equipment.  Copy 
free  on  request. 


New  Patents 


United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each,  British 
patents  are  supplied  at  40o.  each. 

Filtration — Process  of  Extracting  Solids. 
Ellis  Edgar  Howson,  Salt  Lake  City.  Utah. 
(U.  S.  No.   1,284,346-7:   Nov.   12,   1918.) 

Furnaces.  Lining  for,  Walter  C.  Ely. 
Terre  H:iUte.  Ind.  (U.  S.  No.  1,284,880, 
Nov.    12,    1918.) 

Furnace,  Metallurgical.  John  Kralund, 
Brooklyn.  N.  Y.,  assignor  to  Doehler  Die 
Casting  Co.  (U.  S.  No.  1,284.711:  Nov.  12. 
1918.) 

Kilns — Apparatus  for  Utilizing  Waste 
Heat  and  Increasing  Circulation  of  Air 
During  Drving  and  Burning  Processes. 
Thomas  B.  Sullivan.  Kansas  City,  Mo.  (U. 
S.  No.   1,284.943;  Nov.  12.   1918.) 

Leaching — Process  for  Recovering  Metals 
from  Ores  Clarence  L.  Liirson.  Kellogg. 
Idaho,  assignor  to  Bunker  Hill  &  Sullivan 
Mining  and  Concentrating  Co..  San  Fran- 
cisco. Cal.  (U.  S.  No.  1.284.910 -,  Nov.  12. 
1918.) 

.Magnetic  Separator  for  Sorting  Hetero- 
geneous Material.  Daniel  R.  Bryan.  Chat- 
ham. N.  J.  (U.  S.  No.  1.284,872.  Nov.  12. 
1918.) 

Retort..  Continuous  Rotary.  Paul  S.  Sho- 
aff.  Long  Beach,  Calif.  (U.  S.  No.  1,284.- 
479  :    Nov.    12,   1918.) 

Steel — Manufacture  of  Steel  Direct  From 
Iron  Ores  Luis  Tejero  Grouselle,  Grenoble, 
France.     (U.  S.  No.  1.284.094  :  Nov.  a.  1918.) 

Sulpliuric  .4cid,  Process  and  Apparatus 
for  Producing,  Harry  V.  Welch.  Los  An- 
geles. Calif.,  assignor  to  International 
Precipitation  Co..  Los  Angeles.  Calif.  (U.  S. 
Nos.    1.284.166-7:    Nov.    5,    1918.) 

Sulphuric-.'Vcid  Manufacture.  Linn  Brad- 
ley. East  Orange.  N.  J.,  assignor  to  Re- 
search Corporation,  New  York.  N.  Y. 
(U.   S.   No.    1.284,175:   Nov.   5,    1918.) 

Tunneling  Macliine.  Edward  S.  McKin- 
lav.  Oak  Creek.  Colo.  (U.  S.  No.  1,284,- 
398.   Nov.    12,    1918.) 
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W.VI-I.AIK.    ll>.\lll> — DfC.    26 

Sunprnnlnn  nf  the  IiSir  KrqiiirinK  Anniiiil 
AiinrnRmrnt  Work  on  niiiiinK  cl.iims  for  111'- 
vtar  li'19  i.«  bfinp  discus.se<I.  and  scnti- 
nieiit  in  the  Cwur  d'Alrnr  district  appears 
to  favor  it.  Owing  to  unseliNd  industrial 
.-onditions  that  will  prohalily  prevail 
througrhout  1919.  there  is  a  strong  ftelinK 
tlial  tlaim  owners  should  liu  relieved  of 
performing  the  annual  labor.  Labor  and 
prices  of  mining  supplies  will  no  doubt  re- 
main at  a  high  level  during  the  year, 
though  jKissibly  lower  than  they  ar.-  now. 
.>!0  that  little  would  be  accomplished  for 
the  e.xpenditure.  which,  even  in  normal 
times,  is  little  more  than  an  evideiicf  of 
good  faith  exacted  from  the  claimant,  and 
ii-  of  little  value  so  far  as  developing  a 
mine  is  concerned.  However,  there  Is  no 
sentiment  in  favor  of  suspending  the  law 
b,  yond    1919. 

Froperiy  RlghtH  of  tlip  Cnledoniu  Miii- 
liie  f'o.,  Kellogg.  Idaho,  whether  received 
li\  grant  from  Bunker  Hill  &  Sullivan  Jlin- 
iiig  and  Concentrating  Co.  or  otherwise,  are 
held  in  perpetuity  without  restrictions  or 
leservations  by  the  compan.v.  Stanley  A. 
Kaston.  president,  has  recently  nolifled 
stockholders  of  the  Caledonia  company. 
>lr.  Kaston  terms  the  following  a  misstate- 
ment, it  having  just  come  to  his  attention: 
-.As  a  result  of  apex  litigation  in  1911. 
when  the  Bunker  Hill  &  Sullivan  Mining 
Co.  obtained  control  of  Caledonia  by  re- 
ceiving l.Sd.'i.ono  shares  of  new  stock, 
making  the  issued  stock  :i.60.').n()0  shares, 
par  $1.  a  stipulation  was  made,  in  con- 
formity to  Co?ur  d"  Alene  practice,  under 
which  the  Caledonia  property  would  go  to 
the  B.  H.  &  S.  Co.  in  event  that  Caledonia 
should  exhaust  its  ores  or  failed  to  op- 
erate at  a  profit.  For  the  protection  of 
the  minorltv  stockholders  a  further  stipu- 
lation forbade  the  use  of  Caledonia's  funds 
for  the  purchase  of  outside  properties. 
This  means  that  in  th.-  event  of  the  hap- 
penings of  the  fir.«t  stipulation  Caledonia 
will  lose  title  to  its  holdings  and  cease  to 
exist." 

IIKNVKR.    COI.O. — ner.    «6 

Importation  of  Mexiran  Labor  into  Colo- 
rado to  supply  the  urgent  demands  of  the 
mining  industry  is  a  possibility  in  th<  near 
future.  The  matter  has  reielved  the  con- 
sideration of  the  U.  .S.  Immigration  Set  v- 
Ice.  In  coi'peration  with  Ih*-  I*.  S.  l':mploy- 
ment  Service,  and  the  progHised  Importa- 
tions will  l>c  permitted  under  such  restric- 
tions as  may  be  made  by  the  director- 
general  of  the  latter  organization. 

IIOIUIITON,    MICH, — nee.   20 

Tlir     Operation    of     the     Flolnlion     Proremi 

In  the  .Michigan  disirlci  nuiy  he  looked  uipon 
as  the  most  Impoilant  development  mji<le 
In  copper  extraction  in  the  district  during 
1918.  The  most  consiiicuoiis  suci'ess  of  flo- 
tation has  been  achieved  by  the  White 
Pine  company,  a  Calumel  Ik  Hecia  sub- 
sidiary. The  output  of  cop|H-r  now  runs 
close  to  half  a  million  imunds  a  month, 
practically  double  the  out|>ut  secured  befr>re 
the  use  of  flotation  This  doiihling  In  pro- 
duction has  been  Hrcomi>llshed  without  any 
Increase  In  rock  tonnage  and  with  very  little 
b«-tterment  In  duality  of  rock  mined.  Two 
shafts  are  furnishing  the  rock.  A  third 
shaft  Is  sinking,  exploring  ami  opening  llw 
lode,  which  continues  rrrallc  as  ever  tlow. 
ever,  openings  are  now  far  enough  In  a<l- 
vnnc#'  to  assur*-  conllmnmce  of  openiijoic 
ut  pre.aent  rate  of  pro<liictlf>n  for  live  ><Mirs. 
regardles"  of  further  openings  with  depth 
The  third  shaft  Is  opening  good-looking 
rock. 

The  Hene<.it  HhafI  Is  now  AO';  around 
the  curve  It  has  attained  a  depth  of  Ifil',: 
ft  The  Kearsarge  lode  iirolwr  ought  In  Im- 
struck  at  in  jr.  ft  .tinking  had  bi>en  Inter- 
rupted  for  a  w.ek  owing  to  the  fact  that 
a  siBllon  had  to  be  built  at  l«nn  fl  a  fork 
cut  to  take  cair  of  the  water  coming  Into 
the  shaft,  and  plans  completed  for  an 
underground  hoist  at  this  point,  as  the 
bucket  cannot  make  the  curved  shaft  snlls- 
faetorllv  Menera  has  br.iken  the  world's 
record  for  shaft  sinking  In  copper  mlnlnK 
work        The     first     drilling     was    dOM*    F*b. 


13.  1918,  and  the  speed  allaiiied  in  pulling 
this  shaft  down  has  been  remarkable.  The 
men  employed  were  experts,  in  direct  charge 
of  one  of  the  best  shaft  mtn  in  tiorthem 
Michigan.  In  addition  to  the  highest  wage 
scale  ever  paid  for  similar  work,  a  straight 
bonus  went  to  all  of  the  men.  I>espite  pub- 
lished statements,  no  arrangements  have 
been  made  for  stamp  milling  the  Seneca 
output,  when  it  comes  from  the  lode.  It 
will  ijrobably  be  six  ntoiiths  before  enough 
rock  will  be  ready  to  tieed  a  stamp  mill. 
.\fter  the  shaft  cuts  the  loile  it  will  go 
through  it,  down  through  the  footwall  trap. 
Then  the  first  cro.sscul  will  be  run  .and 
drifting  started.  Kven  then,  the  sources 
of  rock  supply  will  be  limited  to  two  places 
in  the  lode.  The  construction  of  the  head- 
frame  in  the  shafthouse  has  been  completed. 
The  cruslier  and  motor  have  been  ordered 
and  ought  to  be  delivered  within  two 
weeks. 

BOSTON.   M.XSN. — Dee.    21 

The   .VInska-Jnneaii    (lold   .Mining    Co.   has 

called  a  .si)ecial  meeting  of  stockholders 
for  Jan.  10  to  vote  on  the  issue  of  $3.snn.000 
first  mortgage  10-vear  l^,i  gold  bijiids,  of 
which  $1.50n.non  or  so  much  as  may  be 
necessary  will  he  exchangt  d  at  i«ar  for 
outstanding  obligations  atid  lloating  d^bt ; 
jr.iiii.(lliO  will  be  sold  at  not  less  than  par 
to  stockholders.  The  profx.sed  issue  is  to 
provide  funds  for  retiring  Moating  debt  and 
to  pay  for  .ilterations  and  imiiroveinents 
to  the  milling  plant,  estimated  to  cost 
$.>in(l,noO.  The  present  mill,  as  originally 
designed  and  erected,  contained  many  ex- 
perimental features  that  have  turned  out 
to  be  unsuitable  for  the  ore.  With  no  funds 
and  shortage  of  labor,  working  out  a  reme- 
dial operation  has  been  slow  and  costly. 
I'nder  the  T>roposed  plan  of  im|)rov.'m"nt 
and  alleiation,  the  comi)anv  estimates  that 
within  two  years  its  miili'ig  cafiacllv  will 
be  brought  up  to  snno  tons  a  day  by  an 
expenditure  not  to  exceed  $i;nn,Oflft.  Ac- 
cording to  Piesident  Bradley.  Ihe-e  milling 
improvements  will  permit  th.  property  to 
earn  an  operating  profit  in  normal  times 
of  $l,in0.onii  per  year.  In  .lanuary  of  this 
year  Alaska-Juneau  crushed  118.8rt9  tons 
of  rock,  of  an  average  assay  valui-  of  SHJc 
I)er  ton,  losing  17.40c.  in  tailings,  at  a 
milling  cost  of  43c.  per  ton.  In  Septem- 
ber the  company  treated  21.01.1  Ions  of 
ore,  of  an  assav  value  of  ?l.3'_'  per  ton. 
and  lost  1 9.50c.  per  ton  in  tailings.  Mill- 
Ir.g  costs  this  month  have  Jumped  to  $\.17 
per  ton.  In  short,  its  cost  of  inllling  this 
ere,  exclusive  of  general  and  ailmlnistra- 
tlve  expenses,  wixs  but  a  few  cents  less 
than  the  total  gold  value  of  the  ore  Its.  If 
The  average  for  the  10  months  to  .\ov.  1, 
with  October  ofliclally  estimated,  gives 
•t98.S(>I  tons  treated,  of  an  average  assay 
value  of  86.5flc.  Iier  ton.  of  which  17'!c. 
1>er  ton  was  lost  In  lalllngs.  Tot,-il  mill 
extraction  was  791',  and  average  cost  fi.tc. 
I>er  ton.  Thus  the  coniiiany  recovend  from 
t9K,8«l  tons  of  ore  a  net  value  of  J37«.7ii7. 
for  which  it  had  to  pay  in  operating  ex- 
penses B.lc.  per  ton.  or  $314,282,  and  this 
does  not  Include  administration  and  gen- 
eral expenses. 

\HT(»KI\.    II.   v. — l»er.   SH 

An  Knihiiricn  on  I.enil  Ore  and  t'nnrenlrale 
Slilpinenta  to  the  Trail  smeller\  Is  the  sub- 
star of  a   nporl    now    In  clj-culatlon.      The 

explanation  given  is  that  there  must  be  a 
liiatUH  until  settled  iH-ace  condltliuis  are 
esl.ibllshed.  It  Is  suggest*  d  that  such  em- 
I'.irgn  will  be  llkelv  In  remain  In  cfTi-cl 
all    winter. 

The  Vnnrouver  Aioa''  limre  stopiM'd  its 
imr.hases  of  |ilntliiiim  on  Pec.  31  This 
liiHiltutlon  was  opened  during  the  hitler 
liari  of  th..  war  to  eni'oiiriige  platinum  iiro- 
dihiion  III  Western  Camilla  In  this  lon- 
n.iilon.  the  placers  of  the  Tiihimeen  Hiver 
wiTe  prosfiected  by  represenlftll>"es  of  Ihe 
linp.'rlal  Munltlon.s  Board  In  Canada  In- 
dliiiilonB  were  thai.  If  work  development 
were  conllniied  as  energellcallv  as  It  start- 
ed. .1  considerable  ipianlllv  of  iihitlniim 
would  be  recovered  With  Ihe  war  over  and 
the  demand  much  lighter,  operations  by  Ihe 
government  nn  the  Tulameen  Ulver  have 
ceased  The  Vancouver  assay  olllce  was 
rstabllshed  to  receive  this  platinum,  as  well 


as  that  recovered  by  companies  or  individ- 
ual firospectors  and  operators  throughout 
the  province,  and  also  that  of  private  in- 
dividuals. Payment  was  made  at  $105  an 
oz.  It  is  oelieved  that  the  Canadian  gov- 
ernment will  not  do  away  with  the  assay 
ofiice.  but  will  maintain  It  for  the  benefit 
of  prospectors   and  miners. 


A  IVIitlon  to  KntablUh  an  Ore-Teiitinc 
I'lani  in  Itrltisli  Cnlnnibia  and  to  continue 
ilrilling  placer  ground  on  the  Tulameen 
River  will  be  presented  to  the  dominion 
government  by  the  mining  bureau  of  the 
Vancouver  Board  of  Trade.  The  .satne  or- 
ganization proposes  asking  the  provincial 
government  for  an  explanation  of  its  fail- 
ure to  diamond-drill  iron  projierties  of  ih.- 
jirovince  to  estimate  the  available  tonnat-e 
of  magnetite  and  hematite  ores.  With  re- 
spect to  the  ore-testing  plant,  it  is  asserted 
that  British  Columbia  Ofierators  are  handi- 
capped, because  thi-.v  have  to  send  sam- 
ple shipments  to  Ottawa  for  treatment 
The  tyfie  of  plant  required  would  cost 
about  $7S.niin.  it  is  stated,  and  such  an 
expenditure  would  be  am|>ly  repaid  in  ben- 
efit to  the  mining  men  and  the  Industry. 
Ab  to  Tulameen  filatinum  operations,  it  will 
be  pointed  out  that  during  the  htst  three 
months  14  holes  have  been  drilled  and.  that 
the  showings  obtained  fully  warrant  fur- 
ther prosDecting.  To  discontinue  the  work 
now.  it  is  argued,  would  be  wasteful  and 
unjustified.  It  has  been  demonstrated  that 
this  valuable  mineral  exists  In  the  plac.r 
ground,  and  the  commercial  possibilities 
of  the  resource  should  be  determined  be- 
fore the  work  is  abandoned. 


.\    llonnty    of   Hfty    Cent»   a   Ton    on   Iron 

mined  ami  smelted  in  Canada,  to  be  paid 
by  the  dominion  government,  and  the  estab- 
lishment, with  the  support  of  the  federal 
administration,  of  a  blast  furn.-\ce  and  steel 
plant  at  or  near  the  city  of  Port  Arthur. 
l..ake  Superior,  are  asked  for  in  petitions 
to  be  laid  before  Premier  Borden  at  an 
early  date  by  the  people  of  the  district  of 
Port  .Arthur.  Arguments  for  the  bounty 
are  as  follows:  That  during  the  last  dec- 
ade over  90";;  of  the  iiroduct  of  Canadian 
furnaces  was  from  imixirled  ore;  that  the 
profiortion  of  domestic  iron  ore  smilted  in 
t'anaila  has  gradually  declined  until,  in 
1917.  it  was  only  4.23";,  ;  thai  a  large  ton- 
nage of  Canadian  iron  ores  couUI  be  made 
available  for  use  by  .some  preliminary 
treatment,  if  the  cost  of  such  treatment 
were  coinpens,ated  for  by  a  bounty,  the  ores 
of  thi  .\tikoknm  P.ange  rei|uirliig  roasting. 
Loon  Lake  ores  hand  .sorting.  Magpie 
siderite  ores  calcining,  and  Moose  Mountain 
and  Halhurst  ores  concentrating:  that  ex- 
tensive areas  of  promising  iron  formations 
exist  In  Canada,  and  It  Is  reasonable  to 
expect  that  merchantable  or.-  will  he  found 
in  these  ranges  when  sysleniatlcally  ex- 
ploited. It  is  al.so  held  that  su.h  a  bounty 
would  stimulate  prospecting  and  would 
IndlriH-lly  increase  Ihe  customs  receipts  of 
the  dominion.  In  sup|M>rl  of  the  petition 
for  a  ilomlnlon  furnac  and  steel  plant  it  is 
slatiMl:  That  iiractlcally  all  Ihe  sli-el  plants 
In  the  dominion  are  in  eastern  (^aiiada  and 
have  received  $IK.iiiiii.oiiu  in  bounties;  that 
between  19iil>  and  1915  Canada  imported 
iron  and  steel  pr.iducts  to  the  value  of 
about  »li32.0fln.niiii .  thai  the  |N>pulallnn  of 
weslern  Canada  Is  now  over  2.IM)II,000  and 
In  111  years  has  increased  17  1';.  whereas 
that  of"  easlerii  Canada  has  Increased  only 
17e,  :  that  there  are  almiit  19.oi)n  miles  of 
rallwav  In  weslern  Canada  raillating  west, 
ward  from  the  city  of  Port  .\rlhur.  and 
miiiMirii.MurIng      plants      representing      over 

»3»S. i.iiiio  :    and    that    Ihe    Cnlted    States 

.steel  i'or|u>rallon  ."oiiie  yi'ars  ago  erected  a 
large  steel  plant  at  IHilulh  at  a  ii>st  of  over 
I'.T.  "lie  I'lio  lo  supply  the  re<|ulrements  of 
the  Western  slates  and  Is  aliout  to  proceed 
with  the  erection  of  additional  mills  at  a 
i^ost  of  aiiprnxlmately  $15,000.1100.  The  pol- 
icy ricommende.l  to  Ihe  dominion  govern- 
ment In  the  launching  of  th.'  pi-oposed  In- 
dustry Is  that  the  cost  be  placed  at  al>out 
1 1, -,.000  000  and  thai  the  Interest  for  3o 
vears  on  80.-;  of  the  actual  cnfiltal  Invested 
he  gtinrnnte^.  or  that  the  same  guarantees 
bo  allowed  as  ha\e  been  given  to  Canadian 
drvdncks  and  shipbuilding  plants,  to  the 
extent  of  about    $13,000,000, 
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The  Mining  News 


ailiiiMiiiijiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMiiiniiiiiiriuiiriiiiiiiiiiiiiiiiiiiiiii miiuiii 


ALASKA 

XOVKMBKR  SHIPMKXTS  of  domestic 
ct'pijer  ore.  matte,  elu.,  from  Alaska  In 
United  States  were  11.574  gross  ton.s.  The 
uoiiper  contents  was  6. 6117.:;  16  lb.,  valued  at 
$1. 704. 925. 

.\L.\.SIvA  GASTIXKAU  (  Thane  )— Sec- 
ond shift  put  on  at  Thane  mill.  Will  soon 
add  third  shift.  Labor  supply  better.  Prac- 
tical  miners  scarce. 

ARIZONA 

Cochise   County  • 

HILLTOP  (Paradise) — Struck  orebod.v 
19UII  ft.  from  portal  of  lower  tunnel.  Ore 
of  same  grade  as    in   upper  tunnel. 

fireenlee  Count.v 

SHANNON  (Clifton) — Manager  J.  W. 
Bennie  denies  compan.v  is  to  close  down, 
as    reported    from    Boston. 

Finia  Couut.v 

STUMP  (SilverbelD— Sold  by  George  H. 
Daily  to  Charles  H.  B^hr.  of  New  Vork. 
who  will  sink  present  75-ft.  shaft  to  4iin 
ft.  and  install  surface  equipment.  Ore  car- 
ries copper,  lead  and  silver. 

Final    County 

ir.\GMA  COPPKR  (Superior)  — Xovem- 
ber  copper  production    was   99:2.271    pounds. 

Santa  Cruz  County 

HOSEV  (Patagonia)  —  Installed  com- 
pressor plant  and  breaking  ore  with  ma- 
chine drills. 

THRKB  R  (Patagonia) — Purchased  by 
Gunn-Thompson  interests,  through  Magma 
Copper  Co..  of  Superior.  Pi-operty  under 
examination  foi-  several  months.  Well- 
developed  and  has  been  shipping  good-grade 
copiier  ore.  Reserves  of  low-grade  sulphides 
beliex'ed  to  warrant  erection  of  large  con- 
centrator. 

Yavapai    County 

DU.NOEE-A  RIZOXA  (Jerome) — Starting 
extension  of  tunnel  workings  past  shaft  at 
120  le\'el.  to  cut  sheared  zone,  expecting  to 
develop  body  of  carbonates  and  oxides. 
Planning  for  treatment  plant,  if  ore  found 
warrants  expense. 

t:;R.AXI>  I.SLA.\D  (Jerome) — Shaft  down 
about    450   ft.   and   sinking   rapidly. 

JEROME-PORTLAXn  (Jerome) — R.  B. 
Westervelt.  attorney  of  Prescott.  appointed 
receiver,  succeeding  Frank  H.  D.ver. 

JKROME  VERDE  (Jerome) — Shipping 
600  tons  a  month  of  8','    copper  ore. 

UXITRD  VERDE  FIXTEXSIO.X  (Jerome) 
— Xew  60-rooni  eniplovee's  hotel  opened 
Jan.    1. 

Vp:RnB  COMBINATIOX  (Jerome)  — 
President  John  L.  Dyer  denies  consolidation 
is  considered  between  company  and  Green 
Monster  and  Grand  Island  companies.  Dur- 
ing last  vear  Combination  has  done  about 
5500  ft.  of  work-. 

.\KK.\>S.\S 

Marion    County 

EDITH  (Rush) — Tak-n  r>Vfr  by  .John  De 
Costa  and  associates,  of  Kansas  City,  Mo.. 
who  will  start  operations  innnediateiy.  ( »rt- 
zuic  carbonate.  Plant  includes  modern  mill. 
Formerly  heavy  jiroducer.  Capt.  Charles 
Le  Vasseur  in  charge. 

MOXTE  CHRISTO  (Rush) — Producing 
flee  hand-cobbed  carbonate  with  .small 
force. 

STTRE  POP  NO.  2  (Rush) — Two  good 
runs  of  ore  recently  disclosed  in  straight- 
ening some  drifts. 

C.\1,1F<)KMA 

Calavera.s    Count.v 

BSPERAXZA  (Mokelunine  Hill) — Mine 
abandoned  and  machiner.v  sold.  Idle  for  20 
years.  Once  worked  on  large  scale,  employ- 
ing 100  men.  Recent  high  costs  of  mining 
prevented    expected    reopening. 
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DEAD  HORSE  (Sonora)— .Mine  and  .Hil- 
ars m  group  to  be  reoi>ened.  iJevelop.  d  by 
180U-ft.  tunnel,  to  be  ust-d  as  working-level 
and  equiijped  with  nlecti  ic  hoist.  Rebuild- 
ing Xew  .\lban.\  flume.  Surface  buildings 
to  be  removed  to  bettrr  sites,  otto  fleiser, 
superintendent. 


Kldorncitf,  County 

STEEL  CHROME  \Plaeerville)  —  At- 
tached for  lumber  account  of  $5500.  Plant 
and  minn.  12  miles  from  Folsom.  idle;  So 
tons  of  ore  and  concentrates  ready  for  ship- 
ment, but  no  market.  Case  tyiiical  of  other 
chrome    mines. 

Kern  County 

SILVER  STAMPEDE  reported  from 
Randsburg  district  by  Wade  Hampton  Wil- 
liams and  John  W.  Kelly,  of  .\malie  and 
Bakerstield.  High-grade  siher  ore,  16  miles 
west  of   Randsburg, 

Modor    County 

HESS  (Alturas) — Produced  $20,000  last 
season  under  lease  to  Peter  Keegle,  Ore 
reserve  sufficient  for  two  yeais'  run  of  mill. 

Nevada   County 

IDAHO  MARYLAXD  (Gra-s  Vallev)  — 
I'roperty  of  Maryland  Cold  Quartz  Mining 
Co,  sold  by  S.  P.  Dorsey  Estate,  owners, 
to  Eastern  capitalists,  represented  by 
Rufus  Thayer,  attornev,  and  Bulkelev 
Wells,  Mines  closed  since  1894.  .\ew  olfi- 
c  rs  elected  were  Roy  H.  Elliott,  San  Fran- 
cisco, president,  and  Rufus  Thayer,  ,secre- 
tary,  A  new  board  was  elected,  but  names 
were  withheld. 

EMPIRE-PEXXSYLVAXIA  (Grass  Val- 
ley)— Usual  tonnage  being  crushed  in  Eiri- 
pire  60-stamp  mill.  Quicker  delivery  soon 
of  Pennsylvania  ores  due  to  completion  of 
new  electric  ore  car  line. 

GOLDEX  CEXTER  (Grass  Valley) — Un- 
watering  completed  to  1800  level,  permitting 
development  at  that  depth  for  first  time  in 
year.s, 

NORTH  STAR  (Grass  Valley)— Under- 
ground crew  increased  in  Champion,  De- 
velopment resumed  on  extensive  lines  fol- 
lowed before  war.  Labor  supply  better  and 
some  supply  costs  lower,  Xo  indication  of 
wage   reduction. 


Plu 
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PLATIXUM  DEPOSIT  near  Fouts  to  be 
developed  by  John  M,  Connolly,  of  Willows, 
during  winter.  Opened  by  tunnel.  Ore 
carries  gold  and  traces  of  platinum. 


DROE(",E  (Greenville) — Development  dis- 
closed good  ore  near  main  workings.  Addi- 
tional equipment  planned. 

Riverside  County 

PALISADE  (Blythe) — To  ship  ore  to 
El  Paso  smeltery.  Xew  motor-truck  road 
under  construction.  Four  carloads  bismuth 
lead-silver  ore  of  good  grade  on  dump. 

Shasta    County 

CRYSTAL  (Igo) — Reopened  by  A.  X. 
Kingsbury,  lessee,  after  30  years'  idleness ; 
onl.v  silver  mine  in  Shasta  County.  Ore 
carries  high-grade  silver  and  some  gold. 
Mine  relocated  as  White  Star.  Owned  b.v 
J.  P.  Kingsburv,  AV.  D.  Bull  and  W.  H. 
Hubbard,  all  of  Igo. 

AFTERTHOUGHT  (Ingot)  —  Flotation 
plant  .started  Dec.  IS.  Plant  and  improve- 
ments said  to  have  cost  $750,000.  Capacity. 
300  tons  in  24  hours.  Savi  s  both  zinc  and 
copper.  Especially  adapted  to  Afterthought 
ores,  of  different  character  from  others  in 
Shasta  copper  region.  Mine  and  mill  em- 
ploy 100   men. 

MAMMOTH  (Kennett)  —  Arrangements 
being  made  for  handling  ore  from  Spear- 
head mine  in  Xevada. 

Sierra    Count.v 

MARIPOSA  (Alleghany) — Ore  from  new 
ground  suppl,\'ing  mill  steadily. 

SLATE  CREEK  HYDRAULIC  (Port 
Wine) — Large  concrete  dam  completed. 
"Will  start  piping  when  water  is  available. 

Trinity    County 

ESTABROOK  GOLD  (Trinity  Center) — 
New  dredge  launched.  Designed  by  Union 
Construction  Co.   of  San  Francisco. 

Tuolumne  County 

DUTCH- APP-SWEEXEY       (Jamestown) 
Large  re- 

BELMONT-SHAWMI'T  (Shawmut)  — 
Sixty-stamp  mill  and  flotation  plant  in  full 
operation.  New  work  on  lower  levels  adds 
to  reserves.  Large  crew  retained,  despite 
Ipbor  shortage, 

FORTITNA  (Sonora) — New  mill  treating 
ore  from  recent  development,  Eaton  and 
Hamilton,    ow-ners. 


Yuba  County 

SMITHURST  (Browns  Valley) — Optioned 
to  Samuel  Bowden.  To  be  unwatered.  Ad- 
joins Rattlesnake  mine,  formerly  high-grade 
producer. 

C01.OR.VUO 
Clear    Creek    County 

(iAUNTLET  GOLD  (Idaho  Springs)  — 
Organized  to  take  over  and  develoi)  old 
Mammoth  mine.  Will  operate  through  Argo 
tunnel.  A.  D.  Hobson.  superintendent. 
San  -Inan  Cou:-ly 
CALEDONIAX  M.  &  M.  (Silverton)  — 
Mill  recently  overhauled.  Satisfactory  test 
lun  made  on  ore  developed  during  last 
few  months.  G.  Gustafson,  mill  superin- 
tendent, 

San   Miguel   Count.v 
NOVEMBER     SHIPMIONTS     of     concen- 
trates  from  Telluride  district    were  55  ca-s 
from  Smuggler-Union   and  Black   Bear;   for 
same   period  last   year,    132  cars, 

BELM0NT-WAGXI-:R  (Tellurlde) — Mine 
and  mill  down  owing  to  labor  shortage  and 
influenza, 

COLOR.ADi)  V.\NADIUM  (Telluride) — 
opening  new  vanadium  mine  above  Fall 
Creek  station,  on  San  Miguel  River,  Boiler 
plant,  compressor,  and  2300-ft,  aerial  tram- 
way will  be  installed  at  once,  Conn)any 
will  also  develop  its  ground  on  Bear  Creek 
side  of  San  Miguel  River.  Ore  to  be 
treated  at  plant  of  Primos  Chemical  Co.. 
Vanadium,   Colorado. 

Summit  County 
BLUE  FLAG  ( Breckenridge) — Will  de- 
velop Illinois  Gulch  property  during  winter. 
Owned  by  Blue  Flag  Mining  Co..  of  Cripple 
Creek,  Property  equipped  with  mill,  B  F. 
Hall,  superintendent. 

FARXCDMBE  HILL  GOLD  DREDGIXG 
(Breckenridge) — Worked  under  lease  by 
Tonopah  Placer  Co.,   with  Xo.  2  dredge. 

LIBERTY"  LEASING  (Breckenridge) — 
operating  old  Monte  Cristo  mine  in  upper 
Blue  River  section  of  district.  Has  remod- 
eled and  electrified  ?niUing  plant.  Frank 
Peabody.  superintendent. 

SILVER  KING  ( Breckenridge)— Being 
developed  under  lease  and  bond  b.v  State 
Senator  Siewers  Fincher.  Crosscutting 
from  shaft  to  No.  3   vein. 

Teller  County 
REVA  GOLD  (Cripple  Creek) — Develop- 
ing properties  of  Rose  Nicol  Gold  Mining 
Co.  under  bond  and  lease.  Sinking  main 
shaft.  Will  sink  150  ft.  more  and  cut  ninth 
level  station. 

VICTOR  (Victor) — Komat  Leasing  Co. 
developing.     A\*ill  make  trial  shipment  soon. 

ll>  \H«> 

Shoshone  County 

RICHMO.VD  (Adair)- Sinking  winze 
from   main    tutmel    1000    ft.    from    portal. 

N.XBOB  (Beeler) — Inspected  by  J.  B". 
Harrington,  of  -N'ew  York,  president.  Will 
iricrease  mine  force  and  build  150-ton  mill 
by  spring. 

IDAHt^-C.ARBONATE  HILL  (Mullan) — 
Work  stopped  until  .spring  owing  to  labor 
conditions  and  inlluenza.  Shaft  down  HO  ft. 
Preparing  to   crosscut  vein. 

ST.  J.\MES  (Wallace) — Installing  com- 
pressor. Will  continue  crosscut  to  vein, 
identical   with  Sunset,  on   west. 

SUCCESS  (Wallace)— On  1600,  lowest 
level,  ore  shoot  3  to  7  ft,  wide  proved  for 
over  100  ft.  Marked  increa.s.d  in  lead  as 
compared  with  zinc.  Good  orebodies,  most- 
ly zinc,  on  1500,  1400  and  700  levels. 
MICHIGAN 
Copper   Distrirt 

CALUMUT  &  HIOCLA  (Calumet) — Cop- 
per production  in  Novemljer  was  10.499.- 
711  lb.  Producers  were:  Ahmeek.  1.773,- 
127  lb,:  Allouez,  451,518:  C.  &  H,.  5,036,- 
575  :      Centennial,      196.274  ;      isle      Rovale. 
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1318  05!>:  La  Salle.  131.033 :  Osceola. 
l'l50.«40;  Superior.  96,000;  and  \Miltc 
Pine.    346.485   pounds. 

ISLK  ROYALE  (Houghton) — Mill  closed 
down  for  Christmas;  first  interruption  since 
July    4. 

Iron    Ulstrlrt 

SALISBURY  (Ishpemine)— Two  miners 
killed  bv  fall  of  ground  on  Dec.  19.  :^o 
explanation  given  lor  cave. 

XKG.\fNEE  (Negaunee) — Thrif  miners 
rescued  Dec.  22  from  caved  drift  in  No.  - 
workings  after  b.ing  entombed  Mr  6^ 
hours.  Body  of  William  Medlyn.  who  was 
instantly   killed,    was   recovered. 

NEVADA 

Esmeralda  County 

GOLDFIELD      .MERGER      (Goldfleld)  — 
Crosscut   on    1350    level   in   ore       Spearhead 
discovery    nearby   said    to    strike    into    i»un- 
fiower  claims  ;  will  prove  ground  from  west 
crosscut   on    1100    level. 

SPEARHEAD    GOLD    (Goldfleld)  —  Ap- 
plied   to    Tonopah    &    Tidewater    R.    R.    for 
spur    to    mine    shaft.      Will    buUd    ore    bin. 
^pect  to  ship  to   United   States  S.   and  R. 
Co.  at  Kennett.  California. 

Lyon    County 
WESTERN  NEV.\1).\  (Mason) — Nevada- 
Douglas  Copper  Co.  shipping   100   tons  sul- 
phide   ore    daily.      Hauled    to    railroad    by 
motor  truck. 

MASON-  VALLEY  MINES  (Thoirjpson)  — 
November  copper   production   was   1.073.4UU 
pounds. 

Mineral  County 
LOUISANA      CONSOLIDATED      (Mount 
Montgomery)— Examined   by   Samuel   New- 
house    with    view    to    installinB    new    ma- 
chinery and  reopening. 

>ye     CoantT 
GOLD-SILVER  DISCOVERY  reported  at 
Mud  Springs.   60  miles  from   Fallon      First 
claim      located      by      "Diamondfleld        Jack 
Davis.     Shaft  sunk  5ft  feet. 

TONOPAH  DISTRICT  ore  production  for 
week  ended    Dec.   21    was   T^jl    tons    having 
a.    trosa    milling    value    of    J130.067.       Pro- 
ducers^ we^e    Tonopah    Belmont     2088    tons: 
Tonopah  Mining.    IIOO;  Tonopah  Extension 
2328:     West     End.     944.    J?"]^  Butle'-      155 
Montana.   245  :   Tonopah   Divide.    30ft  .    Mac- 
.Namara.    412  :    Rescue.    70.   and    misce.lane- 
ous.   9  tons. 

MAYFLOWER     CONSOLIDATED     (Pio- 
neer)—Controlling     Interest     has     changed 
hands.   John   H.   Miller,  of  Hawthorn,   being 
one  of  largest  stockholders.     Work  restimed 
on    50ft    level  of   main   shaft      Will    drift   on 
vein    to   connect    with    Starlight    shaft.    1400 
ft    away.     W.  J.  Tobin,  general  manager. 

REORGANIZEH    PloNKER    (Pioneer)  — 
Will   sink   main  .shaft,   now   420   ft.   deep,   to 
8ftO  level      Lateral  development  on  liO    e\el 
of    K.    and    K.    claim    has    opened    milling- 
grade  ore. 

storey  County 
UNION        CONSOLIDATED         (Virginia 
City") — A.ssessment  of   lOc.   per  share  levied 
upon   capital    stock   on    Dec     11 
White   rine   CooBtT 
CONSOLIDATED  COPPERMINKS 

(KImberlv)— November       production        w.ts 
1278  116    lb     of  copper,    all    from    KImberlv 
operations      Of  total.  543.912  lb.  came  fr..m 
Morris     Brooks    ore    ronrentrated    at    Klin- 
berly    mill:    721.205    from    direct    smelting 
Alpha   ore:   and    12.999    from   ore   mined   by 
lessees      Klmberly    mill    made   82^^    exlrar- 
lion    for    montli.       Development    progre.wlng 
at    Alph.T    mine.       Work    delayed    on     UOn 
level  by  heavy   walerflow. 

NKW    MEXICO 
nrnnt    Cnnnly 
MA.Vf; ANESK    SH1I'M1;NTS    In    Novem- 
ber bv  Kir.  l.m.nn  *  Cnnvford  and  C.  Amory 
gtevn"     •  ■  •■    operators,    totale<l    200    cars 
Pavroll    for    inontli    M  ,is  over   $30,000, 

HAN'iVi:k  HKSSEMKR       (Hanover)    — 
Shipments  of  Iron  ore  to  Colorado  Fuel  and 
Iron     <'o     at     Pueblo    continue    at     rate    of 
7fin    to    son    Inns    per    day 

REPUBLIC     (Hanover)— Shipping     high- 
grade   xinr   sulphide   to  smeltery   at    rate  of 
12     cars    per    month        New    shaft     stUl    In 
limestone 

UNITED    STATr.«?    COPPER   CO     (Han- 
over)—  New    shnfi    down    600    ft, 

CHINO     ((WPEIl     (Hurley)  —  Primary 
flotation    being    tri-d    In    section    seven    of 
mill        Inltlnl     results    snld    to    show    better 
reroverv  than  made  In  other  o.i-tlons  where 
flotation    follows    gravity    eon,-,  ritrntlon. 
......vt,.c>       .,.|.ii.-i'       ,     .    •,       Hlla)— 

|r  I     »  !>per    Co. 

\  f   ground 

f   wHSle 
fr'uii    ...  I  ii'|.<"«.    "i"  i.itluliS. 


BLACK  H.\WK  (Silver  City)— Lea.se  and 
X)nd  secured  on  14  claims  in  southwestern 
oart  of  Hanover  district.  Will  start  devel- 
opment work  at  once.  E,  D,  Lidstone.  man- 
ag»r, 

Lincoln    County 

VERA  CRUZ  LEASING  (Carrizozo)- 
Mill  to  be  enlarged  to  100-ton  capacity. 
Will  add  cvanide  plant.  R.  B.  Foster,  of 
El  Paso,  president  and  manager, 

Socorro  County 

JOHNSON  (Mogollon) — Shipping  high- 
grade  ore  to  smeltery  from  new  north  and 
south  vein  recently  cut,  .Main  shaft  at 
Socorro  plant  now  down  to  1200  level,  sta- 
tion  and   crosscuts   started, 

MOGOLLON  MINES  (Mogollon) — Milling 
ore  opened  on  third  level  recently.  Prepar- 
ing to  operate  at  Deadwood  mine, 

0.\KS  (Mogollon)— Work  on  ore  biiis, 
track  grade  to  Central  shaft,  and  hoist 
installation   progressing   lor    new    tramway. 

Taos  County 

R  &  S  MOLYBDENUM  (Que.sta) — 
Driving  three  tunnels  in  ore  averaging  lft'"'r 
MoS-.  Flotation  mill  rebuilt,  and  to  pro- 
duce" one  ton  80 Tr  MoS;  daily  within  30 
days  Fortv  men  employed  New  lOft-ton 
flotation  unit  planned  :  survey  completed, 
and  work  to  start  in  spring.  Will  run  by 
water  power.  Operators.  M.  B.  Rapp  and 
C  W.  Savery.  Information  furnished  by 
former. 

OKL.\HOMA 
Joplln    District 

AMY  T.  (Miami) — Has  reached  ore  in 
new  shaft  at  25ft-ft.  depth. 

-ASSOCIATED  iQuapaw) — Operation  of 
new  mill  begun. 

ST  LOUIS  S.  &  R  (St.  Louis,  Okla.)  — 
Installing  hand  jig  plant  on  Weiss  lease, 
south  of  Hockerville, 

PENXSTLVANIA 
Chester    County 
CRUCIBLE  ROCK  GRAPHITE    (Chester 
Springs)  —  New     electrostatic     installation 
working  satisfactorily  on  graphite, 
Tf:NNESSK.K 
Polk  County 
fx-OEE    COPPER     (Ducktown)— Sinking 
shaft  to  orcbody.    Company  incorpKirated  in 
1917,   successor  to  Chattanooga   Copper  Co, 
E.    Uhinnen,    superintendent  ;    J,    1     Carter, 
president.     Headquarters,   Chattanooga 

TEXAS 
Brazoria   County 

FRKEPORT  SULPHUR  (Freeport)  — 
Will  build  topping  plant  of  360ft  bbl.  capac- 
ity at  its  property  to  skim  Mexican  crude 
oil,  of  which  it  uses  400ft  bbl.  per  day 
Will  save  400  bbl,  of  distillates  per  day. 

UTAH 


Juab    County 
CENTENNIAL       EUREKA       (Eureka)  — 
Preparing  to  follow  ore  on   1900  level  below 
water   level,   which   is  at    2100  ft.     Some  old 
development  on   2300  level. 

CROW.N'  POINT  (Eureka) — Arranging  to 
continue  sinking  from  800  level  to  lOOO-ft. 
depth, 

IRO.N  KING  (Eureka) — Shaft  down  1200 
ft  Will  go  to  14ftft  level  Instead  of  drifting 
at  1200  level,  as  intended.  Will  pro.specl 
for  ore  channel  opened  In  TIntIc  Standard 
to  south. 

ITNC^LE  SAM  (Eureka) — Operated  entire- 
ly by  lessees. 

Salt     Lake    County 
SELK      (Alta)— Working     12     men     and 
.-^blpplng  about  carload  of  ore  per  week. 

HINGIlAM  AMALGA.MATED  (Hingliam 
cjuiviin) — Workings  drained  by  connecting 
4(111  level  with  Congor  on  the  northwest, 
which  Is  reached  by  raise  from  Monlana- 
Fllnghnm   tunnel 

BIG  COTTONWOOD  CONSOLIDATED 
(Salt  Lake) — Contract  given  to  extend  main 
tunnel  100  feet. 

Bummll  Counly 
NEW  QUINCY  (Park  City)— New  ore 
being  ilevelnped  bv  wlnne  below  900  level 
Fissure  four  feet  wide  and  carries  varying 
amounts  of  silver-lead  ore,  which  Is  being 
saved. 

CANADA 
nrltish  Columbia 
MAGNESITE  discovery  along  railroad  in 
Cariboo  district,  reported  bv  A  Dean,  103 
Carter-Cotton  Bldg  ,  Vancouver.  B.  C,  who 
rlalms  ro(  k  showing  83 '^;  magnesium  car- 
bonate Is  on  surface. 


W.  G.  T.\NNER  developing  copiier  prop- 
erty, four  miles  east  of  Agassiz,  B.  C,  owned 
by  Kennedy  &  Sullivan.  Seattle.  Building 
camp,  induding  bins,  light  aerial  tramway, 
and  sleigh  road.     Work  started  in  October. 

MONITOR  (.\lbernl) — Installing  com- 
pressor plant  and  constructing  bins,  wharf, 
etc.  on  .-Vlberni  Canal.  Copper  property; 
Samuel  Ryder,  owner  ;  James  L.  Skene,  su- 
perintendent. 

MOORE  ( Barkerville) — A.  Moore  and  as- 
sociates obtained  control  of  old  placer 
property  this  fall  and  have  been  preparing 
to  operate. 

BLUE  GROUSE  (Cowichan  district)  — 
Shipped  two  carloads  of  ore  to  Trail  smelt- 
ery. 

FIDDLER  CREEHv  GOLD  (Dorreen)  — 
Reorganizing  company.  Expect  to  develop 
further  in  1919  and  install  power  plant  and 
concentrator, 

H.\RRIS  (Hazelton)— Will  start  work  at 
mine  this  winter.      Duke   Harris  in   charge. 

ARLINGTON  (Kaslo) — M.  Davys,  lessee, 
shipping  high-grade  ore  to  Trail  smeltery- 
Expects  to  erect  mill  to  treat  lower-grade 
material. 

SILVER  ST-\NDjCRD  (New  Haxelton)  — 
Fiftv-ton  mill  built  last  winter  operated  for 
last  eight  months.  Ore  high  grade,  concen. 
trating  about  five  to  one  Products  are 
high-grade  lead  concentrates,  shipped  to 
Trail  smelterv,  and  zinc-silver  concentrates, 
shipped  to  U  S.  Zinc  Co..  Sand  Springs. 
Okla.  Mill  run  only  one  shift,  owing  to 
lack  of  men.  Ore  hauled  from  mine  21 
miles  bv  Packard  3i-ton  truck.  Principal 
owner.  Brig  Gen.  J.  W.  Stewart,  director 
general  of  transportation  for  British  Army. 
W.   G.   Norrie-Lowenthal   is  manager. 

LUCKY  FOUR  (St.  Elmo)— Building 
camp,  including  10-mile  road,  prospecting 
and  stripping  copiJer  ledge.  Driving  cross- 
cut adit.  Owners.  Sperry  &  White.  Seattle. 
Superintendent.  A.  S.  Williamson. 

SILVERSMITH  (Sandon) — Returns  on 
two  carloads  of  crude  ore  and  two  of  con- 
centrates shipped  to  Trail  smeltery  netted 
$24,284,  with  lO"";  still  due.  pending  final 
settlement  ,  Five  other  carloads  also 
-shipped.  In  storage  at  mill  are  100  tons  of 
silver-lead  concentrates  and  «(ift  tons  of 
zinc  concentrates.  All  materials,  except 
one  carload,  produced  since  mill  was  start- 
ed on  Oct.  5  last.  Development  pushed 
prior  to  that  datei 

B.\BINE-BONANZ.\  (Smithers)  —  Will 
build  tramwav  and  small  concentrator  next 
spring,      James   Cronin   is   superintendent. 

D  D.  M.4NN  (Stewart) — Has  gold-silver 
property  under  bond  on  Salmon  River. 
Prospected  (luring   last  season. 

IRON  KING  (Vancouver) — Construction 
of  spur  track  to  railroad  finished  Oct.  16. 
Installing  steam  shovel  and  other  equip- 
ment for  mining  iron  ore.  Near  .\lta  Lake 
on  P  "G.  E.  Ry.  Owners,  J.  H  Thompson 
and  associates. 

LY.NN  V-XLl^EY  COPPER-GOLD  (North 
Vancouver) — Building  ore  bins  and  camp 
buildings ;  also  automobile  road  W.  F. 
I  lunphy  in  charge, 

Ontario 
OTISSE    (Fort    Matachewan) — Will    op.^n 
up  on  more  extensive  scale.     Only  property 
In  new  camp  on  which  much  work  has  been 
done  or  Is  |>roJecled, 

LAKE      SHORE       (KIrkland       I-ike)     - 
Treated    1820  tons  of  ore  in   November  and 
recovered  149,600. 

JUPITER  (Porcupine) — Control  vested  In 
MclMlvre  being  wound  up,  under  voluntary 
lltnildation  General  shareholders'  meeting 
III    Montreal    Dec     27. 

PLENAURUM  (Porcupine) — Under  op- 
lion  to  Mclntyre  Work  delayed  by  heavy 
flow  of  water  and  influenaa.  Option  expired 
Dec    31. 

Manitoba 
MANDY      (Schist      Lake)— Mined      lOnOrt 
tons    Inst    season,    which    will    be    hauled    to 
bead     of     navigation      during     winter     and 
shi|i|i<il    by    boat    next    summer 
MEXICO 
llaja   Calirnrnia 
COMPAC.NIE    DU     HOLKO     (Santa    Ro- 
salia)—Novembir  production  was  I,072.»24 
lb.  of  copper. 

IIONDI'RAH 
OPTECA  MINE.  in  Department  of 
(^omavagua  will  be  opened  up  by  American 
company  Will  build  dnin  arn'ss  Humiiva 
HIver  for  hvdm-eleclric  plant  to  supply 
power  In  mliie  and  mill,  three  miles  away. 
Work    hegtin.      Property    silver-gold 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 

e/. 

change 

Silver 

lOec. 
Jan. 

Sterl- 
change 

SUver 

D«c^ 

New 
York, 
Cent! 

Lon- 
don. 
Pence 

New 
York. 
Genu 

Lon- 
don, 
Penc» 

26 
27 
28 

4  7580 
4  7580 
4  7580 

lOli 
1011 
lOH 

!|30 

!   31 

48A       1 

4  7580 
4  7585 

10U 
lOli 

JiS 

The  London  metal  prices  for  Dec.  24  are: 
Spot  copper,  £112;  3  mo.,  £100;  spot  tin, 
£264;  3  mo..  £256;  spot  lead,  £405;  3  mo., 
£39J  ;    spot  zinc,   £56. 


Copper 


New  York  quotations  are  as  reported  by  Handy 
4  Harman  and  ".re  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver.  925  fine. 


DAILY  PRICES  OF  METALS 

IN  NEW 

YORK 

Copper 

Tin 

Lead 

Zinc 

Dec. 

Electro- 

Jan. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.L. 

7  30 

26 

• 

5J 

5  35 

®7  60 
7  50 

@7  60 
7.45 

@7  55 

27 

• 

5i 

S.IO 

28 

• 

5i 

5  10 

5i 

5i 

7  47 J 

30 

• 

®5i 

@H 

@7  52i 

5t 

5J 

7  40 

31 

1 

• 

@5J 

@5J 

@7  50 

The  ftbove  quotationa  are  our  appraisal  of  th« 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louit  is  the  normal 
basing  point. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35e. 
per  1 00  lb.  above  St.  Louis. 

*  No  market.     Producers  ask  26c.  No  buyeri. 
tNo  market.     Major  supplies  held  for  distribution 
at  an  arbitrary  price  of  72ic. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 

Dec. 
Jan. 

tro- 
lytic 

Spot 

3M. 

Spot 

3M 

Spot 

3M. 

Spot 

26 

lb) 

27 

(6) 

28 

(fc) 

30 

112 

lUO 

122 

25(1 

243 

404 

394 

!>6 

31 
1 

\ll 

(a) 

(o) 

(<•) 

(a) 

(a) 

(a) 

(a) 

(a)  Not  received.     (6)  Holiday. 

The  above  table  gives  the  closing  quotationa  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb 

The  quotations  for  copper  have  come  in  a  rather 
confxised  way  this  week.  We  have  given  the  mean 
of  the  figures  cabled.  The  figures  will  be  subject  to 
correction  when  more  definite  information  is  received. 


Metal  Markets  "^ 

NEW    YORK — Deo.    31.    1918 

Conditions  are  very  slow  in  clearing  up. 
There  was  not  much  progress  this  week. 
Important  developments  are  expected  to  be- 
gin, however,  with  the  advent  of  the  new 
year.  With  the  expiration  of  the  authority 
of  the  War  Industries  Board  at  the  end  of 
Dec.  31.  all  price-fixing  agreements  be- 
come illegal,  except  as  they  are  permitted 
by  the  Webb  .\ct.  and  the  Government  inti- 
mated that  it  will  prosecute  any  infractions 
of  the  Sherman  Law. 

Europe  makes  no  inquiries  for  metals  in 
this  market.  There  are  shrewd  suspicions 
that  the  European  governments  will  ar- 
range to  use  up  their  own  stocks  before 
they   buy    any    more    supplies. 


Copper — The  Export  -Association  has  an- 
nounced 2  3o.  as  it.s  price,  but  so  far  that 
is  more  a  wish  than  a  realization.  There 
was.  perhaps,  some  thought  that  this  would 
be  an  intimation  to  domestic  consumers, 
but  the  latter  laughed  at  the  idea  of  buy- 
ing copper  at  present.  In  general,  the  same 
conditions  as  in  the  previous  week  con- 
tinued to  prevail,  and  we  report  simply  "No 
market." 

The  selling  committee  of  the  Copper  Ex- 
port Association  comprises  Joseph  Clen- 
denin,  chairman.  T.  Wolfson  (Anaconda). 
C.  A.  Austin  (Phelps  Dodge  Corporation), 
and  F.  S.  Gourley  (Calumet  &  Hecla).  The 
office  is  at  60   Broadway.   New  York. 

Copper  She«ts — The  base  price  of  copper 
sheets  is  SSfgiSec.  per  lb.  Copper  wire  is 
quoted  at  25Jc.  per  lb.  f.o.b.  mill,  carload 
lots. 

Lead 

Lead — Lead  was  offered  at  lower  prices 
from  day  to  day.  which  offers  resulted  in 
only  small  business.  On  Dec.  30  the  Ameri. 
can  Smelting  and  Refining  Co.  reduced  its 
price  to  6c.  Since  then  there  has  been 
some  irregularity,  lead  continuing  to  be  of- 
fered at  low  prices  from  some  quarters, 
while  bids  at  higher  prices,  that  were  un- 
accepted, were  received  in  other  quarters, 
and  actual  transactions  were  made  at  a 
variety  of  prices.  guch  a  temporary  ir- 
regularity is  not  surprising,  in  view  of  the 
generally   chaotic   conditions. 

Tin 

Tin — Xo  change  in  the  general  situation. 
Scarcely   any   outside   business    was    done. 

In  London  on  Nov.  25  the  public  stocks 
of  tin  totalled  475  tons,  made  up  as  fol- 
lows; Straits  and  Australian,  395  tons; 
Chinese.  5  tons ;  and  English.  75  tons.  In 
Liverpool  on  the  same  date  the  stocks  were 
1186  tons,  as  follows:  Straits.  930  tons; 
Banca.  10  tons;  English  refined.  34  tons; 
common.    212   tons. 

The  British  Ministry  of  Munitions  re- 
cently announced  the  following  stocks  of 
Imported  metals  (exclusive  of  old  metal 
and  scrap)  in  Great  Britain  and  in  posses- 
sion of  the  ministrv-:  Copper.  27.530  long 
tons;  common  spelter.  18.768  tons;  refined 
spelter.  6544  tons;  aluminum.  10.215  tons: 
pig  lead.  40.111  tons;  nickel.  1735  tons; 
antimony.    3303   tons. 

Zinc 

zinc — Business  was  very  light.  What 
was  reported  was  wholly  for  prompt  and 
January  shipment,  which  business  was  done 
at  gradually  declining  prices,  with  7  40'g 
7.50c.  being  representative  at  the  closo. 
Producers  would  like  to  sell  three-months 
contracts,  but,  while  they  would  accept 
7gc.  for  such,  no  actual  business  developed. 
^^'hile  buyers  In  this  market  are  conspicu- 
ous by  their  absence,  there  is  no  great 
pressure  to   sell. 

The  condition  in  the  zinc  market  is  also 
reflected  in  the  reports  from  Platteville. 
Wis.,  and  Joplin.  Mo.,  where,  in  the  first 
mentioned   place,    zinc   ore   is   unquotable. 


Other    Metals 

.Aluminum — Unchanged     at     33c.     per    lb. 

.^ntimon.r — There  was  further  weakness 
in  this  market,  with  offerings  at  71c..  which 
we   quote   at  the  close. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.50  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — Quoted  at  $1.50(S  1J5  ner 
pound.  -.  '  ~'  '  ,     .  ' 


Nickel — Market  quotation:  Ingot.  40c  ; 
shot,  43c.  ;  electrolytic.  45c.  per  pound. 

Quicksilver — Dull  and  unsettled  at  $115. 
No  quotation  from  San  Francisco  was  re- 
ceived today. 

Silver  and  Platinum 

silver — Stationarv  at  the  fixed  price. 
New  York  official.    Sl.OlJ   per  oz.    1000   fine. 

The  demand  for  the  East  still  continues. 
The  mintage  of  the  English  silver  coinage 
for  the  last  year  has  been  very  large.  Th^ 
figures  for  the  issue  have  not  yet  been  re- 
leased, but  they  will  represent  several  mil- 
lion pounds  sterling.  London  shipments 
week  ended  Dec.    28   were  520,000  ounces. 

Mexican  doTTars  at  New  York:  Dec.  26, 
77i;  Dec.  27.  7-J  :  Dec.  28,  ;7i ;  Dec.  30. 
77J:  Dec.   31.   774.  Jan.   1,  — — . 

Platinum — Refined  ingot  is  quoted  at 
J105. 

Palladium — Quoted    at    $125. 

Zinc  and  Lead  Ore  Markets 

Platteville.  Wis,,  Dec.  28 — Zinc-ore  mar- 
ket unquotable.  One  or  two  cars  of  prem- 
ium-grade blende  sold  at  $55  per  ton.  No 
sales  of  lead  ore  are  reported.  Shipments 
for  the  week  were  979  tons  blende  and  n2 
tons  sulphur  ore.  For  the  year  to  date 
the  totals  are  120.854  tons  blende,  7791 
tons  galena  and  39.575  ton.'^  sulphur  ore. 
During  the  week.  2163  tons  blende  was 
shipped    to    separating    plants. 

Joplin,  Mo..  Dec.  28 — Blende,  per  ton, 
high,  $47.80:  'basis  60<7  zinc,  premium, 
$55;  Class  B.  $44;  Prime  Western,  $42.50; 
sludge  and  flotation,  $40fa  37.50;  calamine, 
basis  40%  zinc,  $30.  Average  selling  prices: 
Blende,  $42.95  ;  calamine.  $36.33  ;  all  zinc 
ores,  $42.47.  Lead,  high,  $99.50;  basis  SOTc 
lead.  $80'5  65  ;  average  selling  price,  all 
grades  of  lead.  $81.97  per  ton.  Shipments 
the  week:  Blende.  6109;  calamine,  477; 
lead,  1202  tons.  Value,  all  ores  the  week, 
$378,170.  Shipment  the  vear:  Blende.  469.- 
327;  calamine.  22.133;  lead,  75.588  tons. 
Value  all  ores   the   year.    $.'!1.881.240. 

Producers  have  closed  new  arrangements 
with  the  manufacturers  of  rolled  zinc  for 
a  base  price  of  $55  for  blende  on  a  15c. 
price  for  sheets.  Some  ore  was  purchased 
this  week,  and  will  be  allocated  for  next 
week's  delivery. 

During  four  years  ending  with  1916  the 
average  weekly  tonnage  of  ore  shipped  was 
5442.  The  following  two  years  the  aver- 
age was  8790  tons  per  week.  The  produc- 
tion still  continues  ai-ound  8000  tons  per 
week.  Some  are  wondering  if  conditions 
warrant  a  continuation  of  this  tonnage, 
with  the  war  demand  closed.  Stock  in  the 
bins,  partly  sold,  aggregates  approximately 
20,000   tons  of  blende. 

Lead  prices  were  lowered  to  $65  at  the 
week-end,   a   drop  of   $15   per   ton. 


Other  Ores 

Manuanese,  Chrome  and  Tungsten — Un- 
changed. 

Other  Minerals 

P.vritcs — Spanish  pyrites  is  quoted,  sub- 
ject to  the  raising  of  the  embargo,  at  16JC. 
on  the  basis  of  Ills,  ocean  freight.  Restrie  J 
tions    still   continue.      Unchanged. 

Iron  Trade  Review 

NEW    YORK — Dec.    31,    1918 

The  new  year  opens  with  fresh  evidences 
of  slackening  activity  throughout  the  steel 
trade,  according  to  "Iron  Age."  In  the  holi. 
days  there  have  been  many  shut-downs  for 
repairs,  but  resumptions  this  week  at  a 
number  of  mill  centers  have  not  been  with 
full  forces,  and  the  prospects  in  some  lines 
are  that  a  further  slowing  down  may  come. 

In  every  quarter  the  question  of  the  re- 
adjustment of  contracts  to  the  lower  prices 
adopted  two  weeks  ago  by  leading  sellers 
is  uppermost.  Pig-iron  producers  set  out 
to  hold  to  the  old  prices,  but  in  the  last 
week   the  calls   upon   them  for  the   revision 
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of  oontnicts  have  grown  in  numbers  and  in 
urRvnry.  Some  furnace  cnmpnnles  seem 
inolined  to  yield,  while  others  strenuously 
insist  that  oonlract.-i  be  carried  out  as  writ, 
ten.  The  fal1:nK  off  of  fimndry  oixratlons 
is  a  factor  to  which  mori'  consider^ition  is 
being  Biveii.  however,  and  the  adoption  I'f 
the  lower  basis  for  pifr  imn  ha,-^  fouml  ni^ir.- 
favor  than  was  indicated  a  weel^  aK". 

That  some  blast  fuma<  is  will  n..i  li.iiir 
operate  with  |3  taken  from  their  market 
price  is  evident,  and  the  readjiistnunts  in 
Hmshetl  material  will  likewise  impose  some 
hard  choices  on  hiRh-co.st  mills  «hiili  must 
bu.v  their  raw  materials  in  the   market. 

The  annual  tatisties  of  "Iron  .\Bt"  show- 
that  14  new  fipenliearth  sieel  furnaces  were 
completed  and  put  in  operation  in  IHIS. 
with  an  annual  cjipacitv  of  1  '.MS.iiim  tons, 
asainst  4..lL'fi.n"f«  tons  a  v .  ar  for  lliat 
adil-d  in  1917.  New  .steel  capacity  pro- 
jet  i.mI  for  I!I19  or  now  undt-r  construction 
repre.scnts  only  I.ISO.imhi  tons  ,i  v  :i"  n-1 
:><  that  is  more  than  the  industry  calls  for 
under  the  iiresent  conditions  Bl  ist  (ur 
nace  construction  is  more  in  line  with  steel 
requirements  than  for  several  years.  Ki»:ht 
furnaces  were  completed  in  19K1  with  a 
capacity  of  1.44i).non  tons  a  >ear.  while 
seven  are  now  under  construction,  repre- 
.s.pitins    l.-«iMM)cl   tons  a   year 


<iuiinilil.>.,   arising  out  of 

the  lerminallon  of  shell  coiiiracts.  bin  ., 
irylnK  to  dispose  of  the  material  In  mucI 
manner  IIS  to  disturb  the  market  as  llitl< 
as   |M>sHlbIe 


Coke — It  .seei 
Fuel  .\dministr 
will    b.-    conlinl 
the    llinitation    w 
probably    advanc 


Coke 

IS  to  be  establishi'd  that  the 

ition's  control  of  coke  prices 

I'd    to    Feb.    I       at    lea.st.      If 

ithdrawn.    coke    would 


STOCK  QUOTATIONS 


N.   Y.   KXrH.t        Dec.  30    BOSTON  EXCB.t  DM.  30 


MONTHLY  AVERAGE  PRICES  OF  METALS 


New  York              1             tendon 

1016  1     191-    '    I9IK    1    19lr.   1    1917 

1918 

Jbo 

5fi  77.5    75.6.fo'   -~   :nj  :■■ ir.  nS2 

57  935    73  Sfil     "     >-.              :   »,  ill) 

^Y."v' 

r>4  415    73.87.-.      ■        ■'                  >,  'ir..) 

74   2P,9\   74.74.-                                       -     ■  li 

June.  . .  , 

M  024     7fi.971 

July.  . . 

r>2  nw'  7!)  Dili 

.^u(! 

SC.  «S31   Sa.lli:                                       1    . 

•■*pi 

US    .ilo    lnO.740    111                                 n 

<>" 

57..S.'i5     .S7. 332  1111     l-'.-i  .12    ih  i    U   321 

71   fi04    S5  89I;1U1    12.5i34   l;i2  43  5S4 

(5  765     .SS  aiillilfll    125  30   410  43  0.52 

4.S   492 

B5  RBIi   .SI   417!  9(i  772i31   315  40  851 

47.516 

BstopUu  Min 

Betblebem  steel.... 
Butte  A  Superior 
BultoCon  *zinc 
Cerro  dc  Pasco       . 
Chllr  fop 

rhino  

("olo  Kupl  A  Iron.. 

Crurlhlp  Sleel 

Cruplblp  steel,  pf. 
Dome  MInrfl 
Federal  MAS 
Federal  .\l  *  s  .  pt 


«ter  No 


p  ranan<> 


Xrw  ^'o^k  quotations  cents  per  ounce  troy,  line  allv 
I-ondnn.  pence  per  ounce,  sterling  silver,  925  flne. 


Ferroalloys 


|.H> 


of     I. 


I  hi' 


fn.'lure    of    (tO-x     alloy    should    be    retJumiS' 
I'ut    furnae<jM   are    o|.,Kwied       llisnie    lots   re- 


riTTMtlKt.li — lli-i-.      30 

The  iron  and  steel  market  is  .  xtnmelv 
MUiet  in  all  its  branches,  with  the  exception 
of  sheets,  which  have  been  moderatelv  ac- 
livf.  Althoueb  the  season  of  the  year  woubl 
account  of  the  dulltie-ss.  the  common  view 
Is  that  in  large  part  it  reflects  the  un- 
settlement  caused  by  the  wars  enilinK.  ami 
the  delay  that  must  occur  bifore  business 
can  he  resumed  in  full  force.  After  about 
the  middle  of  .lanuary.  buvink'  for  orilinarv 
requirements  will  probably  l>e  resumed,  but 
heavy  buying,  in  connection  with  <'onsiruc- 
tion  jobs  and  other  investments,  must 
neces.sarily  await  the  .settlement  of  various 
matters. 

Perhaps  the  most  interest int;  feature  of 
this  dull  market  is  the  fact  that  the  blast 
furnaces  have  not  accepied  tin-  suggest  ion 
involved  in  the  schedule  of  price  reductions 
that  had  been  formulated  for  presentation 
to  the  War  Industries  Board  Dec.  II.  thai 
pig-imi.  prices  be  reduced  $.•)  a  ton.  West- 
••rn  Pennsylvania  and  Vallev  furn,-ices  are 
nominally  riuoting  the  twnie  prices  as  for- 
merly. Practically  they  ate  quoting  no 
prices,  since  there  is  no  ini|uirv  to  speak 
of.  and  there  is  the  circumstance  that  the 
furnaces  having  less  freight  to  Pilisbiirgh 
than  the  Valley  rale  are  dis|x>sed  to  quote 
on  a  Vallej  basis.  ,Several  .Mabama  fur- 
nace interests  have  reduced  their  nuoiaiions 
IX  a  ton.  to  $31.  Birmingham,  for  .\o  L' 
foundr.\\  hut  e\en  this  riilnetion  does  not 
make  their  iron  competitive  with  northern 
on  account  of  the  freight  ilifferenti.'ils.  as 
the  Birmingham-lo-Pillsburgh  rate  is  jr,  70 
making  J3I.  Birmingham,  eiiual  to  |3i;.70. 
Piitshurgh.  whereas  »34.  Valley,  is  J3r.  4(1 
I'itlsburgh. 

Steel  mlll.s  have  been  shipping  heavily 
.igalnst  speclflcjitions  previously  filed  and 
most  buyers  are  fairly  well  supplied  with 
steel  In  wire  proilucts,  in  particular,  ship- 
tnenls  have  been  such  that  jobbers  are  dis- 
posed to  call  a  h.ill.  The  most  promising  —^ 
l.ranrh  of  the  finished  steel  trade  Is  the 
^heet  bninch.  which  Is  in  receipt  of  fairlv 
heavy  specincatlons.  particularly  from  aul.;. 
inoblle  makers,  and  expects  to  operate  at 
'bout    85''    capacity   in  ,Ianuary. 


Steel 

"'r'^— There    are    offerings    of  '  soft    sti  i 

t    the  new   prices.   »43.5ii   for  billets.    I  IB   t 

.    for    sheet    bars    and    small    blllelH.    an< 

>ir,  for  slabs,  but  there  is  h.crdiv  nn^    bin 

ing       I.l'.eard   steel    Is    being   offered    rat  he 

(Sovernment     has    conslderabi 

if  ailJustmentN   iipoi 


May     '2S  7SS  23  500 


.■Sept       25  073 


Dec     .23  .-lOO 
Vi'ar,27   ISO 


26  001 
26  oon 
26 . 000 


131    9211110  000 


!. 895, 125  000 
I    too  125  000 

000,125  000 
■  158  125.000 
^  000  125  000 
'  OOOI125  000 
I  4091134  913 

000  137  000 
I  250  137  000 
I  000  137  000 
I  000  137  000 
i.OOO 


Gulf  States  Steel 
Homestakp 
Inspiration  C'on 
International  N'lckel 
Kennerott 
I.ackawsnna  Steel 
Mexican  Petrol..    . 
Miami  Copper 

Nc 


ReputJilc  I, AS  .com 
Republic  I  A.s  .  pt 


L'tati  Copper 


(^  A  r 


"i 
4li 


Alloues. . 

Arts  Com 

Arnold 
,  Ibinsbam  Mines 
I  Bonanza 

Butte- BalaklsTs 
I  t'aluinet  A  Aria 
I  Calumet  A  Hecla 

Centennial   .  . 

Copper  Range. 

Daly  West 

I>avls-Dalj' 

Kast  Butte 

FrsnkUn 

Oruiby 


44      .IsleRorsle 

Keweenaw 

ILske 

La  Salle 

Mason  Valley 

Mass  

Martower 

MIcblun 

Mobswt 

New  Arcadian     , 
|New  IdrU 
I  .North  Butte 

-North  Lake 

O.ilbway 

Old  Dominion 
Osceola 

St    Mary's  ML.. 


Uji     Seneca 


Fe 


BOSTON  CCRB* 


(.1)   .No  .\l.,rkc.l. 


Alaska  Mines  Corp 

Boston  Ely 

Boston  A  Mont 

Butte  A  Lon'nDer 

Calaveras 

Chlet  Con 

Contact 

CorMn      

Cortei 


So  Lake 
Dec  30  .=0  Utah. 
Stiperlor 


F«BleA  Blue  Bell 
Urst  Nat  Cop 
Hnuchton  Copper. 


(a)  No  averaee  computed. 


Ir.in  Blossom 

Iron  Cap 
Majestic 

Mexican  Metals. .  - 
.Mines  of  America - 
Mojave  Tunizsten 
Nat  zinc  A  l.ead  . 
Nevada-DouKlas . . 


July 

AUKUSI 
S<'pleml 


S'e^  York 


53  IjTuolumne 
.\3    :V  8  Smelting 


:2i 


victorto  . . . 
WiDona  .  . 
WolTerine 
Wyandot 


30      N     V     CfRBt 


*f      Bin  1«lKe 


[Caledonia 


'!i 


Calumet  A  Jeroms. 
jCan  Cop.  Corps. . 

Carlisle 

Cashtmy 

Con   ArU  Sm 
Icon  Conpermlnes. 
I  Cold  field  Con 

Golrtneld  Merger 

Grecnmonster 

Hecla  MIn 

Howe  Sound 


8   787     7.4I3I    8   721     7.222.10    .wo 
Louis 
1918 


1918 


1  ™jn.^,2r'  i"*"  "'.. '"""  quotations,  c»nu  per 
l.ondoa,  pounds  sterling  per  long  too 


OvennaD 

SaTsge     

Sierra  Nevada . .  . . 

Union  Con  

Utab  Coo     . 

Belmont 

Jlr    Butler 

NtacNamara 

Midway 

Mont  -Tonopah  . 

North  Sur 

Rescue  Kul« 

"cm  Knd  Con  . 

Allanu 

Booth      

—      Comb  rrao 

Florence  

JumtMt  Kxtenataia.. 


use.  29  Jerome  Verde 


Macms 
Manh 
Mchlnley-Dar-9« 


Richmond 
Rochester  Mines 
St    Joseph  Lead 
Sundartl  S  L  . . 
Stewart 
Success         


pound.      Kewanas 


'^-^  vV;; 


*t     I        il.*.f~~T    F™,°m)% 


Nevada  Packard.  .' 
Round  MouDUUa.. 

silver  Pick 

While  Caps 


t  07 
tl  30 
04 
13 
t  03 
.11 
.13 

ss 


It 


3 


10 

COLO  SPHINOS*  Ot  39 


(  *•  rrpofteil  by  w  r  Snyder  *  Ca 


rUiMO  83i  ,(4.45 


iMtiella 

Marr  McK Inner 

Portland 

United  Gold  M.  . 

VIndlealnr 


S  00 


TORONTO* 


B*lliy. 

B««ir«r  Cob 

Chamban  Psruad. 

CoUags*     . 

Kargraim 

KefT  Lake 

La  Rose    

I.«ke  Khor*     . .    .  . 
MIn  <*orp  of  Cm. 

NlplSBlOg 

Peterson  I.aks. 
Temlskamlng  .    . 
Wettlauler-Lcr.... 

DarMsoo       

I>ome  Eitea 

Dome  L»k* 

Hollinicr 

Melntyr*  

Nswrny 

Pomi  cnnra. 

Teck-ttncbs* 

vipond 

West  Dome 
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Theodore  Roosevelt 

In  the  death  of  Theodore  Roosevelt,  not  only  did  the 
United  States  of  America  lose  its  greatest  citizen,  its 
greatest  man,  but  also  the  whole  world  lost  a  leader  and 
a  friend.  Roosevelt  was  never  greater  than  during  the 
last  four  years,  when  he  held  no  office;  but  certainly 
it  has  been  truly  said  "if  our  soldiers  were  given  the 
great  privilege  of  turning  the  tide  in  France,  if  our 
ideals  are  now  impressing  themselves  upon  all  the  earth, 
it  is  because  Theodore  Roosevelt,  by  pen  and  voice, 
awakened  us  and  compelled  us  to  look  and  listen." 

While  America  mourns  its  loss  and  at  the  moment 
does  not  know  who  will  replace  him,  Roosevelt  himself, 
if  he  had  been  able  to  communicate  a  parting  message 
to  his  countrymen,  would  have  repeated  his  words  when 
he  was  shot  and  was  in  danger  of  death  in  1912: 

It  matters  little  about  me.  but  it  matters  all  about  the  cause 
we  fight  for.  If  one  soldier  who  happens  to  carry  the  flag  is 
stricken,  another  will  take  it  from  his  hands  and  carry  it  on. 
One  after  another  the  standard  bearers  may  be  laid  low,  but 
the  standard  itself  can  never  fall.  You  know  that  personally  I 
did  not  want  ever  to  be  a  candidate  for  offlce  again,  and  you 
know  that  only  the  call  that  came  to  the  men  of  the  sixties  made 
me  answer  it,  in  our  day  as  they  did  more  nobly  in  their  day. 
And  now,  as  then,  it  is  not  important  whether  one  leader  lives 
or  dies.  It  is  important  only  that  the  cause  shall  live  and  win. 
Tell  the  people  not  to  worry  about  me,  for  if  I  go  down  another 
will  take  my  place.  For  always  the  army  is  true.  Always  the 
cause  is  there,  and  if  it  is  the  cause  for  which  the  people  care, 
it  is  the  people's  cause. 

But,  however  inspiring  be  those  noble  words,  this 
country  cannot  but  mourn  the  untimely  death  of  one 
of  the  greatest  Americans  of  all  time. 


Introduction 

We  are  precluded  by  the  exigencies  in  connection 
with  the  issuance  of  the  Annual  Review  Number,  which 
months  ago  was  preempted  for  special  purposes,  from 
paying  the  tribute  that  we  should  ordinarily  to  two 
distinguished  Americans  who  have  died  since  we  last 
went  to  press.  We  refer,  of  course,  to  Theodore  Roose- 
velt and  Rossiter  W.  Raymond.  Theodore  Roosevelt 
died  suddenly  on  Jan.  6.  Dr.  Raymond  died,  also 
suddenly,  on  Dec.  31.  In  our  next  issue  we  shall  publish 
a  biographical  sketch  of  Dr.  Raymond. 


The  successful  completion  of  the  Great  War  brought 
a  realization  of  the  vital  importance  of  the  metal  in- 
dustry' as  one  of  the  fundamental  requirements  needed 
to  combat  oppression  and  to  insure  peace. 


We  regret  the  unavoidable  limitation  of  the  number 
of  pages  in  the  Annual  Review  Number  and  the  re- 
sultant circumstance  that  the  publication  of  a  few 
additional  papers  and  reviews  must  necessarily  be  de- 
ferred for  future  issues.  At  the  same  time,  a  glance 
at  the  index  page  will  show  that  few  subjects  of  im- 


Metal 

Unit 

1916 

1917 

Copper  (a) 

Pounds 

.     1,942,776,309 

1.922,555,907 

Gold  (6) 

Dollars 

92,590,300 

Long  tons 

.(/)     39,434,797 

(/)  38,621, 216 

Lead  (c) 

short  tons  — 

592,241 

Nickel  re) 

Pounds 

72,611,492 

75,510,793 

Silver  (6) 

Troy  ounces. 

74,414,802 

Zinc  (d) 

Short  tons. .  - 

680.018 

682,411 

Quicksilver  (ff) .  . 

Flasks 

29,932 

Tin 

portance  or  interest  have  not  been  presented  in  the  suc- 
ceeding pages. 

The  production  of  the  more  important  metals  is 
summarized  in  the  table  on  this  page.  The  details 
appear  on  subsequent  pages.  It  will  be  found  that  in 
some  cases  our  contributors  give  figures  that  do  not 
agree  with  our  own.    The  explanation  of  such  differences 

PRODUCTION  OF  METALS  IN  THE  UNITED  STATES 

1918 

1,869,949,686 

68,493,500 

38,820,000 

550,729 

62,994,375 

67,879,206 

525,122 

35,000 

10,300 

(a)  Production  from  ore  originating  in  the  United  States,  (b)  The  statistics  (or 
1916  and  1917  are  the  final  and  those  for  1918  are  the  preliminary-  statistics  re- 
ported jointly  bv  the  directors  of  the  Mint  and  the  U.  S.  Geological  Survey,  (c) 
Production  of  refined  lead  from  ore  and  scrap  originating  in  the  United  States; 
antimonial  lead  is  included,  (rf)  Total  production  of  smelters,  except  those 
treating  dross  and  junk,  esclusively:  includes  spelter  derived  from  imported  ore. 
(c)  Imports;  for  191 8,  first  1 0  months  only.  This  nickel  is  refined  in  the  L  nited 
States  for  the  production  of  metal,  oxide  and  salts.  (/)  American  Iron  and  Steel 
Institute-    (7)  U.  S.  Geological  Survey. 

PRODUCTION  OF  MINERAL  AND  CHEMICAL  SUBSTANCES 

Substance                   Unit  1916  1917  1918 

Coal.  anth.  (a) . .      Short  tons...  87,578,493  99,611,811  9?.j".00» 

Coal,bitu.(a)...     Shorttons...  502,519,682  551,790,563  585,883,000 

Ironore(a) Gross  tons ...  .  75,167,672  75,288,851  72,630,237 

Magnesite(o)...      Shorttons...  154,974  316.838  225,000 

Petroleum  (o)...      Barrels 300,767,158  335,315,601  345,500.000 

Potash(,i) Shorttons...  9,720  32,573  60.000 

(a)  U.  S.  Geological  Survey. 

will  generally  be  that  the  articles  of  outside  contributors 
were  necessarily  written  and  put  into  tjT)e  before  our 
own  statistics  were  available.  The  necessity  of  handling 
the  great  mass  of  material  in  this  number  in  a  few 
days  leaves  no  time  for  leisurely  comparison  and  re- 
vision to  effect  a  careful  coordination  of  all  the  data. 


In  general  there  were  no  great  increases  in  the  pro- 
duction of  any  of  the  major  metals  in  1918,  either  in  the 
United  States  or  in  the  world.  Speaking  of  the  United 
States,  pig  iron  and  lead  were  about  stationary.  Copper 
decreased  a  little  and  zinc  a  good  deal.  The  noteworthy 
features  in  the  world's  statistics  so  far  as  available  are 
the  large  decrease  in  gold  production,  a  small  decrease 
in  copper  production  and  a  small  increase  in  lead  pro- 
duction. Gold  mining  suffered  from  causes  peculiar  to 
itself.  The  world's  producing  capacity  for  copper  and 
lead  was  manifestly  taxed  to  the  utmost. 


To  all  of  the  contributors  who  assisted  in  the  prep- 
aration of  this  number,  and  also  to  the  many  who 
collaborated  in  the  collection  of  statistical  information, 
we  tender  our  thanks.  We  also  gladly  thank  the  pro- 
ducers of  copper,  lead,  spelter,  and  other  metals,  min- 
erals, and  ores  who  have  communicated  to  us  the  amount 
of  their  output  in  1918  and  have  thereby  enabled  a  close 
approximation  to  the  actual  production  of  that  year 
to  be  made  by  Jan.  8,  1919,  the  time  at  which  this  issue 
went  to  press. 
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Metal   Markets 

NEW    TOBK — Jan.    8,    1S18 

The  metal  marKets  this  week  have  been 
rather  chaotic,  especially  copper.  On  the 
other  hand,  lead  seems  to  be  beginning  to 
flsd  Itself.  A  free  market  seems  to  be  de- 
veloping In  American  tin.  Irregularities 
everyTvhere  are  only  natural  under  the  con- 
ditions of  the  markets,  which  are  just 
emerging  from  state  controL 

Capper — On  Jan.  2  electrolytic  copper 
was  offered  for  January-March  delivery  at 
ZOic  but  that  failed  to  develop  business, 
and  there  were  reports  of  several  million 
pounds  having  been  bought  by  a  large 
manufacturer  at  20c.  On  Jan.  3  business 
to  the  amount  of  several  hundred  thousand 
pounds  for  January  delivery  was  certainly 
done  at  20c.,  and  sales  were  made  at  that 
figure  on  each  day  thereafter.  At  the  same 
time  21a  was  reported  realized  In  some 
quarters,  and  even  23c.,  but  as  to  the  one 
sale  reported  at  the  last  figure  there  were 
special  conditions,  wherefore  it  may  be  dis- 
regarded as  an  Index  of  the  market.  The 
large  producers,  who  are  nominally  asking 
23c..  made  no  sales.  Such  business  as  was 
done  during  the  week  was  by  small  pro- 
ducers, of  whom  at  least  three  made  sales. 
The  aggregate  of  their  business  was  not 
more  than  5.000,000  lb.,  which,  of  course, 
is     Insignificant     In     comparison     with     the 


SILVER  AND  STERUNG  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

SUver 

SUver 

Jan. 

New 
York. 
CenU 

Lon- 
don, 
Pence 

'    ing      New    Lon- 

Ei-     York,   don, 

Jan.  change  CenU  Pence 

2 
3 

4 

4.7585 
4  75B5 
4.7580 

lOli 
lOli 
lOlt 

I 

6  4  7580i    lOli     48A 

7  4.7580    lOU     48X 

8  4.7580    lOli     48A 

New  York  quotations  are  as  reported  by  Handy 
A  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORE 


Copper 

Tin 

Lead 

i    Zinc 

Electro- 

1 

1 

Jan. 

lytic 

Spot.t 

N.  y. 

1    St.L. 

1  St.  L. 

5 

@5.66 
@5  60 

1     7?5 

68) 

«. 

®7  45 

7  30 

68] 

@5 

0:7   40 

5 

5  60 

7  30 

68t 

@5) 

@5.70 
5.60 

@7  40 
7  30 

68| 

iJ 

@5  70 
5.60 

@7  40 
7  30 

68} 

5) 

®5.70 
5.60 

1@7.35 
7.25 

68) 

5» 

Ids  70 

!@7  30 

The  above  quotations  ar«  our  appraisal  of  the 
average  of  the  major  markets  basea  grni-rally  on 
■&lea  as  made  and  reported  by  producers  and  age neiea, 
aad  represent  to  the  beat  of  our  Judgment  tor  prc^ 
vailinfE  values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  r!uih,  ricept  where  St.  Louis  is  thr  normal 
basing  point. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  w«  quote  New  York  price  at  35c. 
per  lOOlb.  above  St.  Louis. 

*  Uofi«(«nnio«d. 

t  For  AnMrioan  tin  of  99%  gnd*. 


Coppv                Tin 

Lmi 

Zinc 

Btaodard    EW-          { 

dpot 

40 
40 

40 
40 
40 

3M 

35 
15 

35 
35 
SJ 

Jan. 

Spot 

JM      fyUo  Spot' J  M. 

dpol 

4-5 

111 

(•) 

92 
»5 
«2 

«0      (0)      JJ5  in 
89      122      236  232 

87      122      242  236( 
87      105      256  24S 
87      105      2S7  247| 

56 
57 

56 
56 
56 

(a)  Not  I 

The  ahoT*  table  gim  the  ' 
jondoa  M«tal  E    ' 
■terling  pn  ton 


ng  luotalloa*  on 


amount  of  copper  that  has  to  be  sold  even 
to  dispose  of  current  production.  We  are 
unable  at  present  to  determine  how  the 
business  of  this  week  should  be  quotatlonal- 
ly  represented.  At  a  later  date,  with  fur- 
ther information,  we  may  be  able  to  supply 
figures  for  each  day  subsequent  to  Jan.  1 
for  the  purpose  of  computing  an  averaige 
for  the  month.  As  yet  there  is  no  real 
market  for  copper  in  the  ordinary  sense. 
It  can  be  bought,  but  It  cannot  be  sold 
except  In  sporadic  and  limited  ways.  Even 
if  producers  should  reduce  their  prices 
drastically,  they  would  probably  be  unable 
at  the  moment  to  sell  materially  more  cop- 
per than  now.  The  market  is  still  In  a 
trance,  out  of  which  It  has  got  to  come  and 
then  find  himself. 

Cables  were  received  from  London  to- 
day to  the  effect  that  the  British  govern- 
ment is  offering  Its  electrobtlc  copper  to 
consumers  at  £105,  which  would  be  22.26c. 
Freights  are  variously  reckoned  at  3  to 
3ic.,  and  Insurance  and  other  charges  at  i 
to  Jc.  and  the  New  York  equivalent  of  the 
London  price  Is  computed  to  be  18i  to  19 
cents. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  33c.  per  lb.  Copper  wire  is  quoted 
at  22ic.  per  lb.  f.o.b.  mill,  carload  lots. 

Tin — This  market  was  stagnant,  but 
there  were  repeated  offers  to  sell  American 
tin  99%  grade,  and  the  indications  are  that 
an  independent  market  has  developed  upon 
this  basis.  We  resume  tin  quotations  upon 
this  basis. 

Lend — After  declining  to  BJc,  speculative 
interest  seemed  to  be  aroused,  and  sellers, 
being  averse  to  seeing  the  metal  pass  into 
the  hands  of  such  interests  at  any  such 
figure,  withdrew  their  offers  and  demanded 
higher  prices.  This  naturally  stimulated 
the  interest  of  consumers,  who  always  buy 
on  a  rising  market  rather  than  on  a  falling, 
and  some  business  was  done  with  them, 
which,  although  small  in  the  aggregate, 
was,  nevertheless,  considerably  larger  than 
the  total  of  the  previous  week.  Toward 
the  close  of  this  week  the  market  exhibited 
a  fair  degree  of  stability  around  BJc,  New 
York. 

The  reason  for  the  advance  in  lead  in 
London  on  Nov.  26  from  £29  net  to  £40  net 
was  solely  the  desire  of  the  British  govern- 
ment to  establish  the  market  valuee  at  or 
about  cost.  All  the  lead  imported  into 
England,  making  due  allowance  for  freights, 
war  risk  and  other  Insurances,  exchange 
as  well  as  financial  arrangements,  cost  the 
government  much  above  the  figure  of  £29 
at  which  the  metal  was  released  for  war 
purposes.  There  are  now  no  war  purposes, 
and  the  necessity  for  the  government  main- 
taining the  lower  level  ceased  to  exist.  The 
London  market  will  sooner  or  later  return 
to  the  control  of  normal  trading  conditions. 

Zinc — This  market  continued  to  slide  off  on 
relatively  small  business.  High-grade  sp*-l- 
ter,  guaranteed  99.9%.  was  sold  at  SJc. 
and  this  had  an  effect  upon  the  market 
for  common  spelter.  Indeed,  the  situation 
in  high-grade  spelter  has  been  for  six 
weeks  back  dominating  the  market  for 
common  spelter  to  a  greater  degree  than 
has  commonly  been  appreciated. 

Zino    Sheets — Price   now   )13   per    100    lb. 


Other    Metals 

.Ainmlnnm — Unchanged   at   33c.  per   n>. 

Antimony — Very  dull,  with  a  little  busi- 
ness done  at  7|c.,  which  we  quote. 

Blnmnth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3  50  per 
lb.   for  wholesale  lots— 800  lb.  and  over. 

Cadmlnm — Quoted  at  }1.60O1.7S  per 
pound. 

NIokel — Market  quotation:  Ingot,  40c.; 
shot,   43a  :   electrolytic.   45c.  per  pound. 

QnlekdlTer — Weak  at  tllO.  No  quota- 
lion  received  from  San  Francisco. 

Silver  and  Platinum 

silver — The  demand  for  silver  Is  still  for 
India  chiefly,  although  London's  rc^ulre- 
menl.>i  are  about  1.000,000  o».  weekly.  Some 
nio<l<>rnte  orders  are  occasionally  In  the 
market  for  Franco.  Sliver  for  Scandi- 
navian ports  has  not  yet  been  released, 
nllhnwKh  there  are  orders  In  hand  for  that 
section  for  about  600.000  o«.  Shipments  for 
last  week  to  I»ndon  were   1,088,000  ounces 

Mexican  dollars  at  New  York:  Jan  t. 
77J;  Jan  3,  77|  ;  Jan  4  774;  J«n.  6.  77J  ; 
Jan.   7,   77J;  Jan.   8,  77|. 

riallnnm  Refined  Ingot  Is  uuofed  at 
tlOG.  The  U.  8  Assay  Ofllce  Is  reported 
to  be  no  longer  offering. 

Psllndlam — Unchancad  at  1116. 


Zinc  and  Lead  Ore  Markets 

JopUn,  Mo.,  Jan.  4 — Blende,  per  ton.  high. 
$57.60;  basis  60%  rlnc.  premium.  $60; 
Class  B.  $45:  Prime  Western,  $45042.60; 
sludge.  $42.60@40;  flotation.  $40@37.60: 
Calamine,  basis  40%  zino.  $3B@30.  Aver- 
age selling  prices:  Blende,  $43.88;  cala- 
mine,   $34.40;    all   zinc  ore,    $43.76. 

I>ead  ore.  high,  $83.25;  basis  80%  lead. 
$80@65;  average  sellinr  price,  all  grades 
of  lead.   $67.90   l)er  ton. 

Shipments  the  week:  Blende,  8837;  cala- 
mine, 120;  lead,  1212  tons.  Value,  all  ores 
the  week,   $474,220. 

Sales  were  made  last  week  on  a  schedule 
basis  for  premium  ore  of  $65  for  premium 
blende,  but  advices  this  week  from  the 
U.  S.  Attorney  General  notlfled  buyers  and 
seller^  that  no  price  arrangements  would  be 
longer  permitted  by  the  Government  after 
Jan.  1,  and  the  buyers  of  premium  ore  pur- 
chased this  week  on  the  open  market  on  a 
basis  of  $50. 

On  account  of  the  mines  having  been 
forced  to  close,  and  a  strong  demand  com- 
ing for  concentrates,  a  number  of  buyers 
withheld  their  ore  on  $42.50  offerings  and 
were  later  awarded  a  $45  basis. 


Other  Ores 

Manganese  and  Chrome  Ore — Unchanged. 

Tungsten  Ore — High-grade  wolframite  and 
scheellte  offered  at  $16017  per  unit. 

Pyrites — Spanish  pjTites  Is  quoted  sub- 
ject to  the  raismg  of  the  embargo,  at  16lc. 
on  the  basis  of  10s.  ocean  freight.  Restric- 
tions   still    continue.      Unchanged. 


Iron  Trade   Review 


PITTSBUROH- 


Jan.    7 


The  whole  Iron  and  steel  market  is  ex- 
tremely dull.  Furthermore,  there  are  no 
Indications  that  the  market  will  pick  up 
in  the  near  future.  No  one  expects  any 
activity  within  three  months,  and  already 
there  are  those  who  do  not  see  how  a  re- 
vival can  occur  in  less  than  six  months. 

There  is  a  large  volume  of  contract  busi- 
ness on  the  books  of  steel  mills,  and  It  Is 
In  specifications  against  such  contracts, 
rather  than  In  strictly  new  buying,  that  ac- 
tivity would  be  expected  to  be  developed 
first.  The  mills  arc  now  running  chiefly 
on  business  that  was  entered  during  the 
war  or  In  the  first  few  weeks  afterward, 
when  buyers  enjoyed  the  novel  experience 
of  being  able  to  place  specifications  and  or- 
ders with  knowledge  that  they  would  be 
filled  promptly.  A  few  mills  are  operating 
at  80  to  90%  of  capacity,  but  many  are 
operating  at  70%  and  some  at  lees,  so  that 
the  average  for  the  whole  Industry  Is  un- 
der 70%,  with  pro.spects  of  still  lighter  opera- 
tions within  30  days. 

Shipments  of  finished-steel  products  un- 
der contracts  are  being  made  chiefly  at  the 
reduced  prices  that  were  named  List  month. 
In  some  quarters  thoro  are  rumors  that 
even  before  the  armistice  was  signed  some 
mills  went  out  quietly  and  sold  a  round 
tonnage  of  material  at  greater  cuts  below 
the  Government  prices  than  were  made 
openly  last  month. 

There  Is  considerable  talk  about  adoption 
of  the  new  contract  form,  which  provides 
for  reciprocal  damages  In  case  of  failure 
to  carry  out  the  contract  Most  of  the 
mills  slate  that  they  will  "adopt"  the  new 
oonlrart.  but  whether  they  would  enforce 
it  Is  another  matter.  At  the  present  time 
buyers  are  quite  Indisposed  to  sign  the  old 
form  of  contract,  much  less  the  tighter 
form  now  proposed. 

rig   Iron — The   majority   of  furnaces  ar« 

strong  In  their  determination  to  enforce 
their  conlrncta.  chiefly  at  Government 
prlrea.  despite  the  $3  reduction  that  has 
now  become  general.  The  contracts  are 
legally  enforceable,  but  a  question  of  iwlloy 
Intervene.''  Heque«t8  for  cancellation  have 
been  numerous,  probably  covering  more 
than  half  the  contract  business  on  books. 
On  light  sales  a  market  has  been  estab- 
ll9he<l  at  $3  under  the  old  Government 
limits,  this  being  In  lino  with  the  reduction 
named  In  the  g«^neral  schedule  of  reductions 
that  was  fornuilated  for  presentation  to  the 
War  Industrie!.  Hoard  Pec.  11,  but  which 
the  board  refused  to  receive-  The  steel 
producers  ndnpted  the  steel  reductions  at 
once  as  already  reported,  the  blast  fur- 
naees  hotrling  off  for  a  time.  We  now 
quote :  Hi-«.«enier.  $32  20;  basic.  $30;  No.  2 
foundrv.  $31  ;  malleable.  $31.50;  forge.  $30. 
fob.  basing  point,  freight  from  Valleys  to 
Pittsburgh    being    $1.40. 
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Gold  and  Silver 


THE  production  of  gold  was  checked  further  in 
1918  in  all  parts  of  the  world,  owing  to  the  greatly 
increased  costs  for  labor  and  material.  In  1918 
the  plight  of  the  gold  miners  became  very  serious,  and 
among  them  there  was  clamor  for  Governmental  relief, 
which  demand  had  a  certain  sound  economic  ground,  in 
that  the  governments  had  practically  impounded  gold 
and  prevented  a  free  flow  of  it,  either  into  commerce  or 
into  industry.  The  British  government  appointed  a 
commission,  and  the  American  Government  a  committee, 
to  consider  this  subject;  but  the  advent  of  peace,  with 
the  prospect  of  declining  prices  for  commodities  and 
labor,  will  probably  remove  the  necessity  of  considering 
the  case  of  the  gold  miners. 

GOLD  PRODUCTION  OF  THE  WORLD  (a) 


for  the  British  colonies  for  10  or  11  months.  We  can 
do  no  more  than  guess  at  the  production  in  other  coun- 
tries. However,  their  aggregate  is  a  minor  part  of  the 
total.  In  making  the  estimate  for  Russia,  we  have  had 
the  assistance  of  experts  in  gold  mining  in  that  country. 

GOLD  AND  SILVER  PRODUCTION  OF  THE  UNITED  STATES  (a) 
(Gold,  Value:    Silver,  Fine  Ounces) 

-Gold .       ■ Silver- 


1917 


1918 


1916 

United  States $92,590,300 

Canada 19,235,000 

Mexico 7,690,700 

Russia 22,500,000 

India 11,206,500 

South  Africa 192,182.900 

South  America 1 5, 1 88,400 

Australasia 40,475,800 

All  other  countries 53,106,900 


1917 
$83,750,700 


1918 
$68,500,000 
15,200,000  14,000,000 

9,000,000  10.000,000 

18,000,000  10,000.000 

10,756,800  10.100,000 

185.503,400  176,000,000 

14,634,600  15,000,000 

35,945,500  26,700,000 

49,799,200  47,000,000 


Totals $454,176,500        $423,590,200         $377,300,000 

(a)  Figures  for  1915  and  1917  are  from  the  Director  of  the  Mint;  1918  figures 
are  our  own  estimates. 

GOLD  PRODUCTION  OF  THE  WORLD  FOR  20  YEARS 


1917  1918 

.\labama $2,200  $700       2 

Alaska      14,671,400  9,108,500  1,207,164  796,863 

.Arizona 5.180,600  5,760,200  6,962.257  6,771,490 

California 20,929,400  17,207,000  2,107,107  1,555,417 

Colorado 15,974.500  12,853,500  7,291,495  6,982,313 

Georgia 6,500  3,500       41 

Idaho       754.800  636,000  11,402,542  10,168,056 

Illinois 7,116  8,939 

Maryland 538  164 

Michigan 684.225  491,939 

Missouri  300  200  63,344  40.948 

Montana 3,673,200  3,170,600  14,555,034  15,341,793 

Nevada 6,932,500  6,662,000  11,217,654  10,113.405 

New  Hampshire ■■»■•.■  «i  ■ 

New  Mexico   1,085,400  638,200  1,535,807  763,758 

North  Carolina     10,800  800  590  9 

Oregon               1,687.300  1,260,000  172,152  150,207 

South  Carolina 1,700 

South  Dakota 7,372,900  6,786,700  190,382  165,865 

Tennessee 5,500  5,400  106,975  131,931 

Texas             100  100  587,945  612,436 

Utah     ■"     ..         .      .             3,522,100  3,142,500  13,360,905  13,439,811 

Vermont     100  800  403  5,117 

Virginia        1,300  400  4,500  2,967 

Washington 488,200  3'»2,300             ' 

Wyoming 3, 700 


400 


1899 $311,505,947 

1900 258,829,703 

1901 260,877.429 

1902 298,812,493 

1903 329,475,401 

1904 349,088.293 

1905 378,411,754 

1906 405,551,022 

1907 411,294.458 

1908 443,434,527 


1909 $459,927,482 

1910 454,213,649 

1911 459,377,300 

1912 474,333,268 

1913 462,669,558 

1914 451,582.129 

1915 473,124,590 

1915 (a)  454,176,500 

1917 (a)  423,590,200 

1918  (estimated)....       377,300,000 


Continental  U.  S $82,304,500     $57,579,800       71,727,547       67,866,609 

PhiUppines 1,445,100  913,700  12,715  12,597 

Porto  Rico 100       


(a)  Aa  reported  by  the  Director  of  the  Mint. 

At  this  early  date  the  gold  production  of  the  world 
in  191S  can  be  only  approximated.  We  have  the  statis- 
tics of  the  Director  of  the  Mint  and  United  States  Geo- 
logical Survey  for  the  United  States,  and  official  figures 


Total $83,750,700     $68,493,500       71,740,362      67,879,205 

(a)  As  reported  by  the  directors  of  the  United  States  Mint  and  the  Geological 
Survey. 

Without  any  doubt  the  world's  production  of  gold  in 
1918  declined  in  the  neighborhood  of  $50,000,000;  while 
the  decline  in  1917,  as  compared  with  1916,  was  about 
$25,000,000. 

The  gold  and  silver  production  of  the  United  States 
for  1918,  given  in  the  table,  are  preliminary  estimates. 
Revised  figures  will  be  published  later  in  the  year. 


Silver  in  1918 

By  EDWARD  BRUSH* 


IT  IS  MORE  than  usually  difficult  to  estimate  the  pro- 
duction of  silver  during  1918,  for  the  reason  that  the 
statistical  reports  as  to  the  commerce  of  the  United 
States  include  considerable  quantities  of  coin  imported 
and  very  large  quantities  of  silver  bars  exported.  These 
bars  were  derived  from  the  melting  of  the  Sherman  Law 
dollars  held  in  the  Treasury  of  the  United  States,  and 
represented  by  silver  certificates  in  circulation.  These 
statistics  prove  nothing,  therefore,  as  to  the  production 
of  silver  from  the  mines  of  this  country  or  of  such  coun- 
tries as  largely  import  their  silver  product  into  the 
United  States. 

The  normal  effect  of  an  increased  value  would  be  to 
increase  production.  The  average  New  York  quotation 
for  bar  silver  during  the  year  1917  was  89ic.  per  oz., 
and  for  the  year  1918  approximately  97|c.  Here  again 
the  normal  deductions  cannot  be  depended  upon,  as  the 
well-known  increase  in  cost  of  production  undoubtedly 
more  than  offset  the  effect  of  the  increase  in  value. 


We  must  not  fail,  also,  to  consider  that  the  value  of 
lead  and  copper  has  nearly  as  great  an  effect  on  pro- 
duction as  that  of  silver  itself.  Taking  all  of  these 
forces  into  account,  and  with  the  knowledge  which  has 
come  to  the  writer  regarding  the  production  of  many 
representative  mines,  it  is  safe  to  believe  that  the 
silver  production  of  the  United  States  for  the  year 
1918  win  not  be  more  than  4,000,000  oz.  below  that 
of  the  year  1917,  which  was  reported  by  the  Director  of 
the  Mint  as  amounting  to  71,740,400  ounces. 

There  are  many  reasons  for  the  belief,  however,  that 
the  production  of  the  world  has  shown  an  increase. 
The  value  of  the  imports  of  silver  into  the  United 
States  for  the  first  ten  months  of  1917  is  reported  as 
$38,099,586,  whereas  for  the  same  period  of  the  year 
1918  it  is  reported  as  $61,549,381,  fully  70%  of  which 
was  received  from  Mexico.  It  would  seem  safe  to  esti- 
mate the  total  imports  for  the  entire  year  from  Mexico 
at  $52,500,000,  or  approximately  50,000,000  oz.  The 
Director  of  the  Mint  reports  the  silver  production  of 
Mexico   for   1916  as   22,838,400   oz.   and   for   1917   as 
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31,214,000  oz.  Both  of  these  amounts  are  much  below 
the  yearly  production  previous  to  the  Madero  adminis- 
tration, the  cause  being  the  unsettled  condition  of  the 
countn.'.  It  is  well  known  that  many  mines  in  Mexico, 
which  had  not  produced  or  had  produced  only  to  a  minor 
extent  during  1917,  were  able  to  produce  during  1918. 

But  these  facts  will  hardly  account  for  an  increased 
production  from  31,000,000  oz.  to  50,000,000  oz.  Mexico, 
however,  has  been  denuded  of  her  silver  circulation,  ex- 
cept that  of  the  minor  coins,  and  many  pesos  have  been 
imported  and  are  included  in  the  imported  values 
quoted  above.  If  we  assume  that,  of  the  increased  im- 
portations, approximately  one-half  were  pesos,  it  would 
seem  safe  to  estimate  the  production  of  Mexico  for 
1918  as  40,000,000  ounces. 

The  importations  from  Canada,  Central  America,  and 
South  America  also  show  notable  increases.  A  world 
production  for  the  year  1918  of  180,000,000  oz.  would  be 
a  fair  estimate,  against  164,000,000  oz.  for  1917. 

On  Apr.  23,  1918,  there  was  approved  an  act  of 
Congress  entitled  "An  act  to  conserve  the  gold  supply 
of  the  United  States ;  to  permit  the  settlement  in  silver 
of  trade  balances  adverse  to  the  United  States;  and  for 
the  above  purpose  to  stabilize  the  price  and  encourage 
the  production  of  silver."  Since  the  passage  of  this 
act,  there  has  been  no  free  market  for  silver  in  tnis 
countn.-  or  in  London.  From  Apr.  25  to  Aug.  19,  New 
York  quotation  only  varied  from  99*c.  to  99|c.,  and 
from  August  there  was  no  change  in  the  quotation  of 
$1.01i  per  oz.  to  the  end  of  the  year.  Previous  to  the 
passage  of  this  act,  the  New  York  quotation  was  fixed 
at  the  parity  of  the  London  quotation,  but  since  Aug. 
19  last,  the  New  York  quotation  has  controlled,  and  the 

MONTHLY  AVERAGE  PRICE  OF  SILVER  (o) 

■ New  York .  London ■ 

Month                    1916          1917  1918  1916  1917  1918 

JuuAry 56.775     75  630  88  702  26  960  36  682  44  356 

Febnur; 56  755     77.585  85  716  26  975  37  742  42  792 

March 57.935     73  861  88  082  27  597  36  410  43  260 

April 64.415     73.875  95  346  30  662  36  963  47.215 

Miiy 74.269     74  745  99.505  35  477  37  940  48  980 

June 65  024     76  971  99.500  31060  39  065  48  875 

July 62.940     79.010  99.625  30  000  40  110  48  813 

AuKUSt 66  083     85.407  100  292  31   498  43  418  49  077 

September 68.515   100.740  101    125  32  584  50  920  49  500 

October 67  855     87.332  101    125  32  361  44  324  49  500 

November 71.604     85  891  101.125  34   192  43  584  48  969 

December 75  765     85.960  101.125  36  410  43.052  48.492 

Yc«r 65.661  81.417  96.772    31.315  40  851  47.516 

New  York  quotAtionfl,  oenta  per  ounce  troy,  fine  Bilver:  London,  pence  per 
ounce  sterling  silver.  0.925  fine. 

(a)  En^nrmno  fin^  A/inin'?  .'OMrnj/ price*. 

London  quotation  has  been  derived  by  adding  the  trans- 
portation and  insurance  expense  of  shipment  to  London 
to  the  quotation  made  at  New  York. 

The  desire  of  the  Director  of  the  Mint  and  of  the 
Reserve  Bank  that  such  an  act  should  be  passed  was 
known  to  the  writer  when  compiling  the  article  on  "Sil- 
ver in  1917."  printed  in  the  Joiin'nl  of  Jan.  12.  1918, 
through  various  consultations  with  representatives  of 
the  Reserve  Bank,  the  Director  of  the  Mint,  as  well  .is 
.■senators  and  members  of  the  House  of  Repre.'.entatives. 
Reference  was  made  to  these  plans  as  follows:  "The 
only  source  of  supply  of  spot  silver  in  any  quantity  is 
the  silver  dollars  held  in  the  United  States  Treasury  as 
security  against  the  circulation  of  silver  certificates. 
The  subject  is  being  seriously  considered  on  the  part  of 
various  governmental  departments,  on  account  of  the 
war  needs  in  connection  with  India  products,  whether 
proper  legislation  can  be  obtained  whereby  the  tem- 
porary use  of  this  silver  in  dollar  coins  can  be  author- 


ized, the  silver  to  be  returned  through  Government  pur- 
chases at  a  maximum  price  which  it  is  expected  will 
make  possible  an  increased  production  of  silver."  On 
account  of  these  plans  being  confidential  at  that  time, 
no  more  specific  reference  was  expedient.  Although 
the  negotiations  began  in  October.  1917,  the  act  was 
not  presented  to  Congress  until  April,  1918,  but  was 
immediately  passed  and  without  opposition.  Whether 
this  fact  means  the  permanent  burial  of  the  historic 
gold-versus-silver  feud  is  beyond  our  ken,  but  it  was 
certainly  notable  that  the  act  was  of  equal  interest 
to  both  parties  to  the  currency  disputes  of  the 
Bryan  campaigns.  The  negotiations  preceding  the  draft- 
ing of  the  act  were  between  representatives  of  the  Re- 
serve Bank  and  of  the  British  government.  The  latter 
were  the  buyers  of  the  silver  needed  by  India,  and  at  first 
were  unwilling  to  pay  more  than  85c.  per  oz.  At  this 
price,  they  doubtless  could  have  purchased  the  major  por- 
tion of  the  annual  production  of  the  country.  But  this 
production  was  not  sufficient  to  meet  the  needs  which 
were  in  sight  for  the  coming  year.  The  coined  dollars 
were  the  only  supply  of  spot  silver  which  could  fill  the 
crying  demand,  but  they  could  not  be  used  without  legis- 
lation, the  passage  of  which  at  first  seemed  very  doubt- 
ful. Many  senators  representing  the  silver-producing 
states  insisted  that  the  old  ratio  value  of  $1.29  per  oz. 
should  be  reestablished,  but  this  price  undoubtedly  could 
not  have  been  paid  by  Great  Britain.  Even  if  the  price 
could  have  prevailed  for  a  while,  due  to  war  necessities, 
the  act  would  have  undoubtedly  soon  fallen  by  its  own 
weight,  as  was  the  case  with  the  Sherman  Silver-Pur- 
chase Act. 

The  agreement  to  fix  the  price  at  $1  per  oz.  was 
reached  very  largely  through  the  conservative  judgment, 
the  political  sagacity,  and  the  indomitable  perseverance 
of  Governor  Emmet  D.  Boyle  of  Nevada.  I  have  taken 
much  space  to  relate  the  history  of  this  act  of  Apr.  23, 
1918,  as  it  undoubtedly  is  the  most  notable  legislation 
with  reference  to  silver  since  the  repeal  of  the  free-coin- 
age acts  of  France  and  India.  So  far  as  can  be  seen  at 
this  writing,  this  act  should  hold  the  price  of  silver  for 
many  years  at  $1  per  oz.  The  act  authorizes  the  sale 
of  350,000,000  one-dollar  coins,  and  to  the  end  of  the 
year  1918  there  had  been  sold  approximately  160,000,- 
000  coins,  or  somewhat  less  than  one-half  the  number 
provided  for.  The  sale  of  dollars  was  limited  by  the  act 
to  an  equal  retirement  of  silver  certificates,  and  also, 
inferentially,  to  the  issuance  of  Federal  Reserve  bank 
notes.  These  two  requirements  have  no  doubt  largely, 
and  perhaps  permanently,  reduced  the  sale  of  dollars. 
At  first,  it  was  found  difficult  to  withdraw  the  silver 
certificates  from  circulation,  and  later  the  delays  in  en- 
graving the  plates  for  Reserve  bank  notes  and  the 
printing  of  them  were  both  unexpected  and  unfortunate. 

With  the  cessation  of  the  war,  there  has  come  to  India 
a  serious  failure  of  fall  rains,  and  large  sections  of 
country  are  facing  famine.  The  India  government  has 
prohibited  the  exportation  of  wheat  and  other  grains, 
and  London  has  ceased  the  sale  of  drafts  on  India.  It 
becomes  doubtful,  therefore,  as  to  how  much  longer  the 
British  government  will  continue  to  purchase  dollar 
coins,  in  addition  to  the  entire  surplus  current  produc- 
tion, together  with  imported  coins.  In  the  opinion  of 
the  liest  judges,  the  purchases  are  likely  to  continue  for 
three  months  longer,  and  the  total  shipments  of  dollars 
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will  not  exceed  200,000,000.  As  the  Director  of  the  Mint 
is  compelled  to  purchase  at  $1  per  oz.  all  the  silver  which 
is  offered  to  him,  and  as  only  the  surplus  not  needed 
for  coinage  or  commercial  purposes  can  be  offered,  it 
does  not  seem  probable  that  the  director  will  be  likely 
to  complete  the  purchase  of  200,000,000  oz.  for  many 
years  to  come. 

The  next  serious  question  to  be  decided,  which  may 
have  even  a  greater  effect  on  silver  prices,  and  conse- 
quently on  silver  production,  than  all  that  has  happened 
during  the  year  1918,  is  whether  the  free  distribution  of 
gold  throughout  the  world  will  again  be  permitted.  The 
gold  production  of  the  world  is  very  largely  in  the  hands 
of  the  United  States  and  Great  Britain  and  her  colonies. 
Both  nations  are  creditor  nations,  and,  therefore,  able 
to  restrict  the  exportation  of  gold.  The  exigency  of 
war  has  brought  home  to  every  one  the  fact  that  at 
least  there  has  been  no  surplus  of  gold  in  the  world. 
With  the  greatly  increased  international  business  which 
is  expected  to  be  done  in  the  coming  years  by  these  two 

YEARLY    DEMAND    FOR    SILVER 

Ounces 

For  India    150,000,000 

For  Africa    25.000.000 

For   the   arts 75,000,000 

For  subsidiary  coinage 60,000.000 

For   China,   etc 40,000.000 

Total    350,000.000 

Production    •-.     180,000,000 

Shortage    170,000.000 

leading  countries,  is  there  not  going  to  be  a  continued 
shortage  of  the  yellow  metal,  especially  in  connection 
with  its  decreased  production?  The  greatest  absorber 
of  the  world's  production  of  gold  has  been  India.  In 
the  article  on  Silver  in  the  Journal  of  Jan.  12,  1918, 
it  was  mentioned  that  India  had  imported,  previous  to 
the  war,  §150,000,000  j-early  in  gold,  leaving  only  a 
similar  amount  of  new  production  for  the  coinage  and 
bank  reserves  of  the  whole  world.  Will  Great  Britain 
permit  this  condition  to  prevail  again?  It  hardly  seems 
probable.  But  if  she  does  not,  then  silver  must  be  sub- 
stituted if  it  can  be  found  or  produced. 

The  use  of  silver  for  subsidiarj'  coinage  is  also  likely 
to  largely  increase.  Gold  has  completely  left  many 
countries,  and  it  is  not  probable  that  it  can  be  restored 
to  circulation  for  many  years.  At  the  same  time,  the 
paper  currency  has  been  greatly  increased,  and  silver 
will  be  required  as  a  basis.  This  plan  will  be  much 
more  conservative  on  account  of  the  fact  that  the  price 
of  silver  is  fixed  by  the  act  of  Apr.  23  last  than  would 
have  been  the  case  previous  to  the  war.  With  the  pos- 
sibility of  gold  being  withheld  from  India,  a  conserva- 
tive estimate  as  to  the  yearly  demands  for  silver  is 
shown  in  the  accompanying  table. 

There  seems  to  be  abundant  room  for  an  increased 
production,  which  can  be  brought  about  only  by  an  in- 
creased price. 

NecrologA' 

Among  the  noted  men  identified  with  the  mining 
and  metallurgical  industries  who  died  in  1918  were: 


Bituminous  Coal  and  Coke 

The  estimated  production  of  585,883,000  net  tons  of 
bituminous  coal  and  lignite  in  the  United  States  in 
3918,  according  to  the  U.  S.  Geological  Survey,  sets 
a  new  high  record,  with  an  increase  of  34,000,000  tons 
or  6.29c,  over  1917.  Production  in  1918  was  more  than 
sufficient  to  meet  the  needs  of  the  country.  By  Nov.  11 
the  average  stocks  over  the  United  States  were  suffi- 
cient for  seven  weeks,  and  the  cessation  of  war  activities 
and  warm  weather  in  November  and  December  made  it 
seem  advisable  to  many  consumers  to  begin  using 
storage  coal  earlier  than  is  usual. 

Although  the  bituminous  coal  mines  lost  to  the  mili- 
tary service  and  to  other  lines  of  industry  in  1917 
and  1918  more  than  125,000  men,  the  loss  has  been 
largely  made  up,  in  numbers  if  not  in  effectiveness,  by 
addition  to  the  forces,  and  it  is  not  believed  that  for 
the  country  as  a  whole  the  number  of  men  employed 
in  1918  will  show  any  noticeable  decrease  below  the  603,- 
000  in  1917.  It  is  estimated  that  the  bituminous  mines 
worked  on  an  average  255  days  in  1918,  compared  with 
243  in  1917  and  230  in  1916. 

The  production  of  coke  in  1918  is  estimated  at  56,- 
670,000  net  tons,  compared  with  55,606,828  tons  in  1917, 
an  increase  of  1,603,000  tons,  or  3%.  B>T)roduct-coke 
production  is  estimated  at  26,264,000  tons,  an  increase 
of  3,825,000  tons,  or  17^^,  compared  with  1917.  Beehive 
coke  is  estimated  to  have  decreased  2,762,000  tons,  or 
8^0  from  33,167,548  tons  in  1917  to  30,406,000  tons 
in  1918.  The  largest  gain  in  output  of  b>T)roduct  coke 
was  in  Ohio,  1,737,000  tons,  followed  by  Pennsylvania, 
with  595,500  tons.  Indiana  produced  3,870,000  tons  of 
byproduct  coke,  an  increase  of  329,000  tons.  Colorado 
was  added  in  1918  to  the  list  of  states  producing  by- 
product coke  with  the  starting  up  of  the  plant  of  the 
Colorado  Fuel  and  Iron  Company  at  Pueblo.  In  1917 
byproduct  coke  represented  405c  of  the  total  output; 
in  1918,  46%.  In  October  the  production  of  bjT)roduct 
coke  exceeded  that  of  beehive,  and  from  that  date  for- 
ward it  is  expected  that  the  proportion  of  coke  from 
the  new  type  of  ovens  will  continue  to  increase.  The 
year  1918  should  definitely  and  finally  record  the  passing 
of  supremacy  from  the  beehive  coke  oven  to  the  by- 
product oven. 


William  Hague   Jan.     1 

A.  A.  Blow Jan.      2 

Thomas    L.    Livermore.  .Jan.      9 
Edward  McKim  Hagar.  .  Jan.   19 

F.    W.    Matthiessen Feb.  11 

Thomas  F.  Noon    Mar.      2 

Grove  Carl   Gilbert    May     1 

Edgar  A.  Collins   ..'.:.  .June     3 


William    B.    PhiUips    .  .  .June     7 

James  Douglas June  2.5 

John    Duer    Irving July   26 

Adolph  Faber  du  Faur.  .Aug.   IS 
Charles      Richard      Van 

Hise Nov.   19 

Rossiter   MV.    Raymond ..  Dec.   31 
DuBois.' Howarci  W.  .  .  .  .NoTT.    t 


Petroleum  in  1918 

Preliminary  estimates  by  John  D.  Northrop,  of  the 
U.  S.  Geological  Survey,  Department  of  the  Interior, 
indicate  that  the  quantity  of  crude  petroleum  marketed 
from  oil  wells  and  field  storage  tanks  in  the  United 
States  in  1918  reached  the  record-breaking  total  of 
345,500,000  bbl.,  an  apparent  gain  of  3%  over  the  former 
record  of  335,315,601  bbl.,  established  in  1917.  The 
output  is  apportioned  among  the  major  fields  as  follows : 

OUTPUT  OF  PETROLEUM  IN  UNITED  STATES  IN    1917  AND    1918 

Field  1917  1918 

Appalachian 24,932,205  25,300,000 

I.ima-Indiana 3,670,293  3,100,000 

lilinois 15,776,860  13,300,000 

Dklahoma-Kansaa 155,043,596  139,600.000 

f  intra!  and  North  Texas 1 0,900.646  1 5,600,000 

North  Louisiana 8,561,963  13,000,000 

( ;ulf 26,087.587  21.700,000 

Kooky  Mountain.. 9,199.310  12,600,000 

California 93,877.549  101.300,000 

.-Maska  and  Micliigan 10,300             

totals ...'.:...... 335,315,601  345.500,000 
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The  Quicksilver  Market 

At  the  beginning  of  1918  the  price  for  quicksilver 
was  $115,  San  Francisco,  and  $130,  New  York,  the 
latter  market  being  at  a  rather  large  premium  owing 
to  the  shortage  of  spot  supplies.  The  deficiency  was 
soon  relieved,  however,  and  the  New  York  price  de- 
clined to  $125.  During  the  remainder  of  1918  the 
quotations  were  pretty  steadily  $115,  San  Francisco,  and 
$125,  New  York,  the  fluctuations  above  and  below  those 
figures  being  but  trifling. 

A^'ERAGE  MONTHLY  PRICE  OF  QUICKSILVER 
(Per  FUsk  of  75  Lb.) 

. 1917   .  ■ 1918- 

San 
Moiltb  New  York       FranciBCO 
J81  04  J80  20 


Average  Monthly  Prices  of  Palladium* 


(In   DoUare  per  Ounce) 
1917 


January 73.00 

Febrtiary 88 .  32 

March 88.05 

April 93.70 

May 104.00 

June 108.29 


1917 
113.60 
120  00 
123.44 


July 

Ancnrt 

September 

October 121  92 

NoTcfflber 126  87 

Deeember 130.60 


January. . 
February. 
March... 


120.90 
113.30 

J^ 115.64 

Stay 105.98 

Jose 84  34 

July 107.80 

August 115.00 

September 112.21 

October 100.94 

November 102.50 

December 115.90 


116.25 
112.50 
115.00 
105.00 
86.20 
102.18 
111.10 
110.90 
100.62 
100.75 
111.65 


Year $106.30  $104.36 


New  York 
$126.7708 
119.8863 
121.6346 
121.8654 
118.9730 
122.6600 
126.6346 
125.5555 
127.8125 
127.1759 
124.9130 
117  7000 

123.4651 


San 
Francisco 
$115.5769 
116.9565 
115.8269 
115.4615 
113.3076 
113.4800 
116.6923 
118  3333 
119.0000 
119.3333 
118.9130 
115.6000 

116.5401 


Year 107.65 

1918  1918 

January 135.00  July 135 

February 137.50  August 135 

March 144  0386  September 135 

April 150.00  October 135 

\fay 142.3076(0)  November 135 

June 135.00  December 128.6 

Year 137.2871 

*  Enginterino  and  Minitio  Journal  quotations,    (a)  Fixed  May  1 4  at  1 35. 


In  April  the  Government  made  arrangements  with  the 
producers  for  the  supply  of  its  requirements  at  $105, 
basis  San  Francisco,  the  producers  delivering  supplies 
pro  rata.  Otherwise  the  market  was  left  free.  In 
December  the  price  declined  to  $115,  New  York,  the  San 
Francisco  price  remaining  at  $115. 


Feldspar   During    1918 — The    production   of   feldspar    in 

1918  was  the  largest  ever  recorded,  according  to  the  U.  S. 
Geological  Survey,  and  that  of  1917  was  141,924  short 
tons,  or  7%  greater,  than  was  produced  in  1916.  Of  the 
1917  production,  84%  was  utilized  in  the  manufacture  of 
pottery,  chinaware,  porcelain,  tile,  enameled  brick  and  sim- 
ilar products;  6%  was  consumed  in  the  manufacture  of 
roofing  material,  artificial  stone,  artificial  marble,  and  the 
surfacing  of  concrete;  and  5%  was  used  in  the  manufac- 
ture of  cement  for  the  purpose  of  increasing  the  percentage 
of  the  potash  in  the  flue  dust,  which  is  treated  in  some 
cases  by  the  Cottrell  and  Steer  electrostatic  processes. 

The  New  York  price  for  crude  feldspar  in  1918,  as  re- 
ported to  the  U.  S.  Geological  Survey,  was  about  $5  per 
long  ton,  as  compared  with  $3.40  in  1917.  The  price  of 
ground  feldspar  averaged,  in  1918,  $12  per  short  ton,  as 
compared  with  $10.15  in  1917,  and  $9.30  in  1916. 

7  W 
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Copper 


THE  principal  statistics  for  1918  are  given  in  the 
accompanying  tables,  which  tell  their  own  stories. 
They  afford  opportunities  for  numerous  studies, 
but,  completed,  as  they  have  been,  by  telegraph  and  cable 
within  the  last  two  days,  we  do  not  venture  hastily  to 
make  any  deductions. 

We  are  glad  to  be  able  to  make  within  a  week  after 
the  end  of  the  year  an  estimate  of  the  world's  production 
of  copper  which  experience  has  shown  to  be  only  1  or 


SMELTERS-   PRODUCTION   OF  COPPER   IN 

(In   Pounds) 


THE   UNITED  STATES 


SUte 


Ariiona 

Califoroia 

Colorado 

Idaho 

Michigan  

Montana 

Nevada     

New  Mexico 

Utah       

Washin^on 

Eaat  and  South.. . . 

Other    states    and 

undistributed.. . 

Totels. . 


1915 
72,621,844 
444,089,147 
37,935,893 
8,126.000 
5,602.000 
241,123.404 
268.027,557 
66,394,906 
75.515,138 
180,951,174 
(1) 


1916 
115,933.315 
692,630,286 
51,358,354 
9,802,183 
6,741,001 
270,058,601 
351.995,058 
100,143,431 
83,013,805 
225,396,808 
M 


18,858,677  20,018,261 


1917 

92,094,023 

704,156,391 

46,824,320 

1 1.894,900 

6,401,988 

274,936,224 

277,362,886 

115.436.671 

110,020,997 

244,443,071 

2,152,560 

18,704,304 

18,127.568 


1918 

59,326,000 

765,744,496 

57,576,860 

4,596,200 

5.068,500 

216.759,810 

324.970,446 

86.361,023 

91.462,362 

230.019.737 

2,189,030 

16,630,377 

9.264.845 


1,423.698,160      1,942,776,309      1,922,555,903      1,869,949,686 
SMELTERS'  TOTAL  PRODUCTION 


Source 
North  American  ore. 

Foreign  ore 

Scrap ... 


(In  Pounds) 

1915  1916  1917  1918 

1,612.450,828  2,187,328,864  2,161.627.729  2,179.825,960 

44.749,105  73,391,517  74,410,422  37,334,001 

29,827,203  37,380,759  41,821,811  37.903.934 

1.687,027,136  2,298,101.140  2,277.859,962  2,255,063,895 

39,734,120  38,423.577  33,261.435  34,088.084 

To  American  rehners    1,647,293,016  2.259,677,563  2,244,598,527  2,220,975,811 
Crude  copper  import' 

ed 140.415,341  152,770,536  274,813.001  268,746,428 


Total  cnidc  copper    1,787,708,357    2,412,448,099   2,519,411,528   2,489,722.239 

2%  out  of  the  way,  as  compared  with  the  revised 
figures.  We  have  had  complete  returns  from  the  pro- 
ducers of  the  United  States,  Mexico,  Canada,  and  Cuba. 
Peru  and  Chile  cabled  their  figures  for  12  months  and 
Japan  its  official  figures  for  10  months.  We  received 
from  London,  where  are  the  offices  of  the  principal  pro- 
ducers, the  best  possible  estimate  of  the  production  of 
Spain  and  Portugal,  and  from  Melbourne  the  best  for 


WORLD'.i  PRODUCTION  OF  COPPER  (a) 


(In  Metric  Ton») 
1916 
881.237 


Country  1915 

VnitedSUtw 646,212 

Meiico 30.969  55,128 

Canada 47,202  47,985 

Cuba 8.836  7,816 

AuatrsUiU 32,512  35,000 

Pern (rf)     32,410  (rO     41,625 

Chita 47,142  64.636 

Boliria (<)       3,000  («)       4,000 

Japui (6)     76,039  (6)    101.467 

RuaU 25,881  20.887 

Oerman* («)     J5.000  (.)     45.000 

Africa 27,327  34.572 

flpain  and  Portocal M     4&,200  (•)     42.000 

Othof  Countnn (•)     25,000  («)     25.000 


1917 
872,065 

47,503 

50,626 

10,313 

38,100 
(iD     45.620    (</) 
(fl     83.100    (rl) 
Ic)        4,000     (f) 
(r)    111,256 
(e)      16,000 
(e)      45,000 

45,138 
(e)      42.000     (r) 
U)      25,000     (r) 


(<•) 


1918 
848,203 
75,529 
52,693 
12,337 
35,838 
44,800 
85.850 
4.000 
95,800 
5.000 
40,000 
31,110 
41,000 
25,000 


1,395,160 


ToUlu         I,0»3.7JO         1.406.555         1.435,721 

(ii  Th-  iitttiatioa  in  this  table  are  our  own  xompiUtion*,  eicept  where  tp<;- 

^lly  not**'!  to  Ih*  oontrary.  J6)  A«  offlc'   "  -...—... 

aat^d  to  '     ■ 


in*  oonirary.  joi  as  oiiioinu.v  rnport".!-     (-■>  Privately 
I  Japna     ( I)  From  L.  Voi''1»'"in  I*  Co      (.)  Estimated 


nmuni- 


Australia.  We  had  returns  from  the  principal  pro- 
ducer!* in  South  Africa  for  11  and  12  months,  and  for 
most  of  the  smaller  producers  for  the  major  part  of  the 
year.  For  some  countries — Bolivia,  Ru.s.sia,  etc.,  and, 
of  course,  Germany- -we  had  to  make  simple  guesses, 
but  their  totals  do  not  amount  to  much  anyhow. 

The  world's  total  fnr  1018  waa  not  very  dilTfrent  from 
that  for  1917.  A  fow  iinitries  showed  amnll  increases, 
but  many  showed  l.n:''  decreases.  The  latter  was 
e.specially  the  case  with   ili«  more  remote  countries — 


Australia,  South  Africa,  and  Japan.  Owing  to  transpor- 
tation conditions.  Great  Britain  and  France  found  it 
preferable  to  get  their  supplies  from  nearer  countries. 
Also,  it  was  said  last  summer  that  Japan  did  not  care 
to  sell  at  the  price  oflScially  fixed. 

During  the  first  eight  months  of  1918  Japan  exported 
21,800  long  tons  of  copper,  compared  with  53,750  tons 
in  the  same  period  of  1917.  Although  the  production  of 
Japan  declined  considerably,  the  export  figures  rather 
indicate  a  stock  there.  Similarly,  the  exportation  of 
only  7900  tons  of  blister  copper  from  Spain  during  the 

IMPORTS  OF  COPPER  DURING  FIRST  TEN  MONTHS 
(In  Pounds) 
1916 

Ore.  matte,  etc.,  contenU 1  50,962,096 

Unrefined,  blister  copper,  etc 229,578,498 

Refined  bars,  plates,  etc 8.41 1.163 

Old  and  miscellaneous 8,643.233 


Totals 397.594,990 


(In  Pounds) 
1916 

Ore.  matte,  etc.,  contents 4,676,049 

Unrefined,  blister,  etc 1 1 ,  326,996 

Refined  ingoU,  bars,  etc 610.968.882 

Plates  and  sheets 12.338,816 

Wire,  except  insulated 20,049.866 

Old  and  scrap   785, 1 57 

Composition   metal,   copper  chief 


valu* 
Copper  pipes  and  tubes. 


1917 

1918 

142.483.807 

294.253.505 

6,045.747 

17,997,760 

131,620,644 

324.172.156 

32.267,821 

1,1(1,916 

4i0.07<.8l9 

489,242,537 

PEN  MONTHS 

1917 

1918 

4.873,733 

10,198.256 

871,449.230 

33.372.534 

21.024.056 

949,556 

3,198.339 
14,015,713 
600,746.005 
14.542,622 
13.388,066 
235,003 

(0)1.196,947 
(0)6.165.449 

133.616 
3.366.445 

949,229,761 

649.625.809 

Totals 660,145.766 

(a)  Ficures  cover  period  beginning  July  1.1 

first  nine  months  of  1918,  compared  with  13,579  in  the 
corresponding  period  of  1917,  leads  to  the  conjecture 
of  a  small  stock  there.  Australia  has  about  25,000  tons, 
and  South  Africa  has  some  unshipped  supplies. 
America  probably  had  about  1000  million  pounds  at  the 
refineries  and  on  the  way  to  them.  This  situation,  to- 
gether with  the  cessation  of  copper  consumption  for 

REFINED   COPPER   PRODUCTION    IN   THE    UNITED   STATES,    1918 
(In  pound.*),  ftccorriing  to  figures  M  Copper  Producers'  Association) 

January...      152.557,010       May 212.955.831       September.  203.509.819 

February...    152.397.014       Juno 206.892.064      October..     173,133.522 

March 190,350,569       July 223.994,742       November.   210,838.108 

April 205,445.450       August 201,462.134       December 

(eat).     .   215.520,000 

Total  production  in  1918 2.349.054.043 

Total  pr.«lu-ti..n  in  1917   2,350.240.606 

munitioning  and  the  natural  delay  in  making  arrange- 
ments for  the  resumption  of  ordinary  industrial  work, 
created  a  difticult  situation  for  producers,  who  were 
bound  to  institute  curtailment  of  output  in  order  to 
check  further  increase  in  their  financial  burden.  This 
curtailment  was  begun  at  the  mines  during  December 


Copper-Smelting  and   Refining  Works 
Of  North  America 

The  accompanying  tables,  corrected  up  to  Dec.  1,  1918, 
give  the  names  of  the  companies  engaged  in  copper 
smelting  and  refining  in  the  United  States.  Canada,  and 
Mexico  and  the  situation  of  their  works.  In  the  case  of 
the  smelteries,  the  number  of  their  smelting  furnaces 
and  the  estimated  annual  capacity  in  terms  of  tons  of 
charge,  meaning  ore  and  flux,  but  not  including  fuel,  are 
given.  It  should  bo  noted,  however,  that  not  all  of  the 
furnaces  reported  are  in  operation  all  the  time.  In 
most  cases  the  data  have  been  communicated  to  the 
Journal  by  the  operating  companies.    However,  the  fig- 
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ures  should  be  taken  as  only  approximately  correct. 
Some  companies  may  have  figured  their  annual  capacity 
on  the  basis  of  the  year  of  365  days,  and  others  on  the 
basis  of  350  days,  or  something  else.  Anyway,  annual 
capacity  is  a  rather  variable  figure.  In  modern  practice 
a  rather  large  quantity  of  ore  is  reduced  directly  to  cop- 
per by  charging  it  into  the  converter  along  with  matte, 
this  being  shown  separately  in  some  cases  by  the  last 
column  of  the  table. 


The  smelting  companies  of  Lake  Superior,  reported  in 
the  table,  treat  copper  concentrate,  which  is  chiefly  me- 
tallic copper,  produced  by  the  ore-dressing  works  of 
that  region. 

The  plant  of  the  United  Verde  Extension  Mining 
Company,  in  Arizona,  was  completed  and  placed  in 
operation  during  1918.  No  works  were  permanently 
closed  down,  although  several  were  idle  at  the  end  of 
the  year. 


COPPER-SMELTING  WORKS  OF  NORTH  AMERICA 


Company 


Situation  of  Works 


No.  of  Blast         .Manual 
Furnaces         Capacity 


American  Smelting  and  Refining  Co Aguascalientes,  Mex 

American  Smelting  and  Refining  Co Pertli  Amboy,  N.J 

American  Smelting  and  Refining  Co Omaha,  Neb 

American  Smelting  and  Refining  Co El  Paso,  Tes 

American  Smelting  and  Refining  Co Matehuala,  S.L.P.,  Mex .... 

American  Smelting  and  Refining  Co Hayden,  Ariz 

American  Smelting  and  Refining  Co Sasco,  Axiz 

American  Smelters  Securities  Co Garfield,  Utah 

American  Smelters  Securities  Co Tacoma,  Wash 

American  Smelters  Securities  Co Velardefia,  Dgo.,  Mex 

Anaconda  Copper  Mining  Co , Anaconda,  Mont 

Anaconda  Copper  Mining  Co Great  Falls,  Mont 

Arizona  Copper  Co Clifton,  Ariz 

Compagnie  du  Boleo   Santa  Rosalia,  Mex 

Calumet  &  Arizona  Mining  Co Douglas,  Ajiz    

Canada  Copper  Corpn  (/) Greenwood,  B.  C 

Cananea  Consolidated  Copper  Co Cananea,  Son.,  Mex 

Consolidated  Arizona  Smelting  Co Humboldt,  Ariz 

Consolidated  Mining  and  Smelting  Co Trail,  B.  C 

CopperQueen  Branch,  Phelps  Dodge  Corpn.  (c) Douglas,  Ariz 

Detroit  Copper  Mining  Co.  (c) Morenci,  Ariz 

Ducktown  Sulphur,  Copper  and  Iron  Co Isabella,  Tenn 

East  Butte  Copper  Mining  Co Butte,  Mont 

Granby  Consol.  Mining,  Smelting  and  Power  Co   .  Grand  Forks,  B.  G 

Granby  Consol,  Mining,  Smelting  and  Power  Co .  .  Anyos,  B.  C 

International  Nickel  Co.  of  Canada  (e) Copper  ClifT,  Ont 

International  Smelting  Co Tooele,  Utah 

International  Smelting  Co Miami,  Ariz 

Ladysmith  3m2Uing  Corpn.  (.0 Ladysmith,  B.  C 

Mammoth  Plant,  U.  S.  Smelting,  Refining  and  Min- 
ing Co Kennett,  Calif 

Mason  Valley  Mines  Co Thompson,  Nev 

Mazapil  Copper  Co Concepcion    del    Oro,    Zac, 

Mex 

Missouri  Cobalt  Co Fredericktown,  Mo 

Mond  Nickel  Co Coniston,  Ont 

Mountain  Copper  Co Mococo,  near  Martinez,  Calif. 

Nevada  Consolidated  Copper  Co McGill,  Nev   

Nichols  Copper  Co Laurel  HiU,  N.  Y 

Norfolk  Smelting  Co West  Norfolk,  Va 

Phelps  Dodge  Corpn.,  Copper  Queen  Branch Douglas,  Ariz 

Phelps  Dodge  Corpn.,  Morenci  Branch Morenci,  Ariz 

Old  Dominion  Co Globe,  Ariz   

Orf ord  Works,  International  Nickel  Co Constable  Hook,  N.  J 

Penn  Mining  Co Campo  Seco,  Calif 

Santa  Fe  Gold  and  Copper  Co San  Pedro,  N.  M 

Shannon  Copper  Co   Clifton,  Ariz 

Swansea  Consol.  Gold  and  Copper  Mining  Co.  (/)  .  .  Bouse.  Ariz     

Tennessee  Copper  Co   Copperhill,  Tenn 

Teziutlan  Copper  Mining  and  Smelting  Co Teziutlan,  Puebla,  Mex 

Cia.  Metalurgica  de  Torreon Torreon,  Coah.,  Mex 

U.  S.  Metals  Refining  Co Chrome,  N.  J 

U.  S.  Smelting  Co.  (/) Midvale,  Utah 

United  Verde  Copper  Co Clarkdale,  Ariz 

United  Verde  Extension  Mining  Co Clarkdale,  Ariz 

Wanakah  Mining  Co.  (rf) Ouray,  Colo 

Western  Smelting  &  Power  Co Cooke,  Mont 

<a)  Raw  ore  smelted  as  Eux.     (h)  Included  in  furnace  tonnages,     (c)  See  Phelps  Do 
merly  Canadian  Copper  Co.     (/)  Not  in  operation. 


300.000 
800,000 
560,000 
250,000 
1,750,000 
675,000 

■  7oo'o6o 

633,500 
912,500 
868,000 
90,000 
207,000 


150,000 

225,000 

1,400,000 

1,330,000 

1,166.000 


144,000 
35,000 
700,000 


100,000 
87,500 
1,596,000 
193,200 
450.000 
94,500 

45,000 
400,000 
190,000 
1,000.000 
350.000 
175,000 
200,000 

685,006 
175,000 
105,000 
110.000 


No.  of  Re- 
verberatory 
Furnaces 


Annual 
Capacity 


580,000 
580,06b 


1,980,000 
210.000 
360,000 


174,000 
500,000 
700,000 


Annual 

No.  of  Capacity 

Converters  in  Ore  (o) 

4  (6) 

3  (6) 
2  (« 

4  (6) 


5,000 
7,000 
110,000 
64,500 
50,000 
50,000 


60,000 

5,500 

20.000 

5,250 

106,400 

9,800 

8,500 

4  2, 000 

5,612 

15,000 


(!>) 


(■i)  Plant  sold  to  Ouray  Smelting  and  Refining  Co.     («)  For- 


Company 


LAKE  SUPERIOR  SMELTING  WORKS 


Situation   of   Works 


Calumet  &  Hecla  Mining  Co Hubbell,  Mich      . . 

Lake  Superior  Smelting  Co Dollar  Bay,  Mich . 

Michigan  Smelting  Co Houghton,  Mich. . 

Quincy  Smelting  Works Hancock,  Mich  .  .  . 


Annual                 No.  of  Rever-  Annual 

Capacity  beratory  Furnaces  Capacity 

75,000                        21  150,000 

50,000                          7  75,000 

45,000                          5  85,000 

20,000                          4  35,000 


ELECTROLYTIC  COPPER  REFINERIES  OF  THE  UNITED  ST.\TES  .\ND  CANADA 

Works  Situation 

Nichols  Copper  Co Laurel  Hill,  N.  Y. 

Raritan  Copper  Works Perth  Amboy,  N.  J. 

Baltimore  Copper  Smg.  and  Rolling  Co Canton,  Md. 

American  Smelting  and  Refining  Co Maurer,  N.  J. 

United  States  Metals  Refining  Co Chrome,  N.  J. 

Balbach  Smelting  and  Refining  Co Newark,  N.  J. 

Anaconda  Cop.  Min.  Co.  (old  plant) Great  Falls,  Mont. 

Anaconda  Cop.  Min.  Co.  (new  plant) Great  Falls,  Mont. 

Tacoma  Smelting  Co Tacoma,  Wash. 

Calumet  &  Hecla  Mining  Co Hubbell,  Mich. 

Consolidated  Mining  and  Smelting  Co Trail,  B.  C. 

Totals 

(a)  Official  figures  furnished  by  the  respective  companies.      (6)  New  works  put  into  operation  in  1916 


1915  Capacity, 

191 6  Capacity, 

1917  Capacity, 

1918  Capacity 

Pounds  (o) 

,  Pounds  (a) 

Pounds  (a) 

Pounds  (a) 

400,000,000 

450,000,000 

500,000,000 

500,000,000 

400,000,000 

460,000,000 

460,000,000 

460,000,000 

354,000,000 

600,000,000 

720,000,000 

720,000.000 

240,000,000 

240,000,000 

288.000,000 

288.000,000 

200,000,000 

250,000,000 

250,000,000 

250,000.000 

48,000,000 

48,000,000 

48,000,000 

48,000.000 

65,000,000 

65,000,000 

65,000,000 

(« 

180,000,000 

180,000,000 

180,000.000 

120,000,000 

130.000,000 

204,000.000 

204,000,000 

65,000.000 

65.000,000 

65,000,000 

65,000,000 

(» 

8,400,000 

2,495,400.000 

14,000,000 
2,794,000.000 

14,000,000 

1,892,000,000 

2,794,000,000 
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The  Copper  Market  in  1918 

At  the  beginning  of  1918  the  United  States  and 
foreign  governments  were  requiring  a  good  deal  of 
copper,  as  were  also  domestic  manufacturers,  es- 
pecially the  wire  drawers,  who  were  working  more  or 
less  directly  for  Government  purposes.  The  chief  fea- 
ture of  interest  at  this  time  was  the  growing  apprecia- 
tion of  how  transportation  difficulties  and  coal  shortage 
might  diminish  the  production  of  the  refineries.  Even 
as  early  as  this,  important  plants  were  losing  time  ow- 
ing to  lack  of  coal,  and  it  was  anticipated  that  they 
would  .suffer  further  from  the  non-delivery  of  raw  ma- 
terial ;  in  fact,  both  of  these  fears  were  realized,  besides 
which  there  were  many  other  difficulties.  Among  these 
was  the  tardiness  of  the  Government  in  making  pay- 
ment to  the  producers,  which  was  due  to  the  embar- 
rassments of  red  tape.    At  about  this  time  no  less  than 

MONTHLY  AVERAGE  PRICE  OF  COPPER 

. New  York .  . London  Standard . 

Month           1915       1916       1917      1918       1915         1916         1917  1918 

January B  641   24  008  28  673  23.500  60  756     88.083  131.921  110.000 

February...      14.394  26  440  31   750  23  500  63  494   102  667  137  895  110  000 

March 14.787  26  310  31.481   23  500  66  152  107  714  136  750  110  000 

AprU 16  811    27  895  27  935  23  500  75  096   124.319  133  842  110  000 

itmy 18.506  28.625  28  788  23  500  77  600  135.457  130  000  110  000 

June 19.477  26  601   29  962  23  500  82  574  112  432  130  000  110.000 

July 18  796  23  865  26  620  25  904  76  Oil     95   119  128.409  119  913 

August 16  941   26   120  25  380  26  000  68  673    110  283  122  391  122  000 

September.  .    17  502  26  855  25  073  26  000  68  915   113  905  117  500  122.000 

October 17.686  27   193  23  500  26  000  72  601    122  750  110  000  122  000 

November...    18  627  30  625  23  500  26  000  77  744   134  659  110.000  122  000 

December...    20  133  31  890  23  500      (o)      80  773   145  316  110.000  118  447 

Year 17  275  27  202  27   180  24.628  72.532  116.059  124  892  115  530 

New  York,  cents  per  pound.  London,  pounds  sterling  per  long  ton  of  standard 
copper,      (a)  No  market. 

$16,000,000  was  owed  to  the  copper  producers.  The 
War  Department  was  the  chief  offender.  Relations  with 
the  Navy  Department  were  relatively  satisfactory. 

On  Jan.  10  the  copper  producers  held  a  meeting,  at 
which  they  discussed  the  matter  of  a  new  agreement 
with  the  Government  as  to  price.  It  was  well  known 
among  them  that  many  of  the  smaller  producers  were 
having  not  altogether  an  easy  time,  the  increase  in  the 
cost  of  production  since  September  being  variously  es- 
timated at  from  Ic.  to  3c.  per  pound. 

The  meeting  with  the  War  Indu.stries  Board  occurred 
on  Jan.  22,  at  which  time  it  was  announced  that  the  23k. 
price  would  be  continued  until  June  1.  Although  the 
producers  were  disappointed  by  this  decision,  they  con- 
tinued to  push  production  as  energetically  as  they  could. 
The  requi.'iitions  for  copper  continued  unabated,  except 
that  during  February  there  was  a  lull  in  shipments  to 
Europe,  many  ships  being  tied  up  here  on  account  of 
lack  of  coal,  and  shipping  room  being  required  for  the 
carriage  of  .supplies  that  were  more  urgently  needed. 
The  refiners  in  the  vicinity  of  New  York  had  great  diffi- 
culty in  getting  both  coal  and  crude  copper  to  their 
works,  and  several  of  them  were  in  imminent  danger 
of  being  obligrrj  to  suspend  production.  The  situation 
was  even  more  diiii>rerous  than  in  the  previous  year,  for 
not  only  was  the  interference  with  traffic  worse,  but  also 
manufacturers  in  rMntu'cticut,  who  were  now  relying 
upon  governmental  ui  iK.  did  not  carry  in  their  yards 
the  amount  of  reserv  lock  that  they  did  formerly. 
However,  about  the  middle  of  February,  the  settlement 
of  the  longshoremen's  ^'rike  and  freer  deliveries  of 
bli.'tter  copper  for  the  rai'-'.-ivM  relieved  the  .lituation  at 
the  copper  refineries,  and  in  they  began  to  be  troubled 
rather  by  'rude  copper  im'm;/   in  more   rapidly   than 


they  could  handle  it,  which  condition  prevailed  dur- 
ing the  remainder  of  the  year.  About  the  middle  of 
March,  the  refineries  were  operating  at  about  four-fifths 
the  average  rate  of  production  in  1917.  By  the  end  of 
March,  the  immediate  difficulties  of  the  refineries  had 
been  pretty  well  overcome,  but  at  no  time  during  1918 
were  they  able  to  operate  at  full  capacity.  Many  times 
the  prospect  seemed  fair  for  increased  rates  of  produc- 
tion, but  invariably  something  happened  that  upset  the 
calculations. 

During  the  second  quarter  of  1918  there  was  no  event 
of  special  importance,  but  the  insatiable  demands  of 
labor,  the  increasing  inefficiency  of  labor,  and  the  un- 
willingness of  a  portion  of  the  force  to  work  more  than 
one-third  of  the  time  restrained  production  and  in- 
creased costs  so  that  refiners  who  were  operating  on  the 
basis  of  tolls  fixed  under  pre-war  conditions  found  them- 
selves in  a  serious  predicament.  Some  of  the  producers 
in  the  high-cost  districts,  such  as  Lake  Superior  and 
Clifton-Morenci,  also  found  conditions  very  trouble- 
some. There  was  considered  to  be  such  good  grounds 
for  an  advance  in  the  price  for  copper  that  it  was  con- 
fidently expected  that  something  would  be  granted  by 
the  War  Industries  Board  in  May.  At  the  meeting  on 
May  22,  however,  which  was  largely  attended  by  the 
copper  producers,  some  of  whom  had  come  as  far  as 
from  the  Pacific  Coast,  it  was  calmly  announced  at  the 
end  of  a  long  day  of  discussion  that  the  board  had  made 
up  its  mind  on  the  previous  day  to  keep  the  price  at 
23ic.  until  Aug.  15.  This  led  to  some  acrimonious  re- 
marks by  the  producers,  who  refused  to  assent  to  an 
"agreement"  to  that  effect,  and  some  rather  hard  feel- 
ing resulted.  In  the  meanwhile,  the  refiners  were  hard 
pressed  to  furnish  the  full  quantity  of  copper  that  was 
required  and  were  steadily  far  behind  in  filling  their 
orders.  Melting  and  molding  was  one  of  their  particu- 
lar troubles;  to  help  in  this  brass-makers  were  induced 
to  use  cathodes  to  some  extent  instead  of  ingots. 

However,  it  soon  became  whispered  that  the  War  In- 
dustries Board  knew  that  it  had  made  a  mistake  on 
May  22,  that  it  would  soon  be  rectified,  and  in  the 
meanwhile  none  of  the  producers  was  willing  to  book 
any  order  on  conditions  otherwise  than  that  it  would  be 
subject  to  a  new  price.  In  fact  there  was  a  suddenly 
called  meeting  with  the  War  Industries  Board  on  July 
2,  when  the  price  was  raised  to  26c.,  effective  immedi- 
ately. This  did  no  more,  however,  than  compensate  for 
the  advance  in  freight  rates  on  July  1  and  permit  the 
mining  companies  to  grant  an  allowance  to  the  refiners 
covering  their  increased  cost,s.  Really  the  mining  com- 
panies were  worse  off  than  they  had  been  previously, 
for  they  had  to  concede  a  further  advance  in  wages  to 
their  miners.  Moreover,  there  arose  complications,  both 
with  the  Government  and  private  consumers,  over  orders 
placed  previously  to  July  2  and  not  filled.  With  the 
Government  the  producers  were  forced  to  compromise 
a  large  part  of  these  on  the  23ic.  b.isis,  so  even  the  26c. 
price  did  not  turn  out  to  be  all  that  it  looked. 

As  Aug.  ir>  approached  everybody  was  expecting  a 
further  advance.  The  high-cost  producers  were  clam- 
oring for  .npecial  consideration,  and  there  was  some 
absurd  talk  about  making  two  prices  for  copper.  At 
the  meeting  on  Aug.  7  the  War  Industries  Board  decided 
simply,  however,  to  maintain  the  26c.  price  until  Nov. 
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1.  After  this  the  meetings  in  Washington  lost  interest, 
and  that  scheduled  in  October  was  abandoned  and  con- 
tinuance of  the  price  to  Jan.  1,  1919,  was  arranged  by 
correspondence.  During  the  fall  the  draft,  the  influ- 
enza and  the  explosion  near  Perth  Amboy  added  to  the 
troubles  of  the  producers,  especially  the  refiners. 

AVERAGE  MONTHLY  PRICES  OF  COPPER  MANUFACTURES 
(In  Cents  per  Pound,  f.  o.  b.,  Mill) 

— 1916 .  • 1917 .  . 1918 . 

Copper       Sheet  Copper         Sheet  Copper      Sheet 

Wire         Copper       Wire         Copper         Wire  Copper 

January 25.70        31.00         37.00         42.00  26.50         31.50 

February 28.66         34.50         37.00         42.12  26.56         31.50 

March 29.13         34.50         38.11         43.00  26.43         3150 

AprU 31.10         36  00         38.20         42.20  26.50         31.50 

May 33.75         37.88         36.56         40  30  26.62         31.50 

June 32.50         38  00         35.00         38.75  26  64         31.90 

July 30.25         38.00         34   12         38.22  29.50         34.25 

August 31.38         37.00         32.85         36,85  29.50         34.50 

September 32.00         38  00         31   00         35  00  29  50         35.00 

October 32.35         38  00         31.00         35  00  29  75         35.25 

November 35  56         40  37         28.83         33   17  29.00        35.60 

December 37.00         42.00         26.84         31   74  27  70        35.65 

Year 31.61         37.10         33.87         38   19         27.85        33  30 

The  armistice  on  Nov.  11  caught  the  copper  produ- 
cers with  no  very  large  orders  on  their  books.  Some 
large  orders  that  were  pending  were,  of  course,  sus- 
pended. A  committee  went  to  Washington  on  Nov.  15 
and  made  an  agreement  with  the  War  Industries  Board 
for  maintenance  of  the  price  at  26c.,  the  producers 
agreeing  to  maintain  production  and  wages.  This 
agreement  meant  nothing  more  than  official  sanction  of 
the  producers  concertedly  asking  26c.  and  getting  it  if 
they  could.  They  found  that  they  couldn't.  During 
November  they  received  a  few  belated  and  absolutely 
trifling  orders  that  they  filled  at  26c.,  but  from  Dec.  1 
onward  they  got  nothing,  and  "26c.  asked"  was  merely  a 
fiction  in  so  far  as  any  indication  of  the  market  was 
concerned,  for  there  was  no  market,  and  on  one  side 
nobody  would  pay  26c.,  while  on  the  other  side  nobody 
thought  anybody  would.  However,  the  agreement  among 
the  producers  themselves  prevented  any  attempt  to 
make  a  market  until  after  Jan.  1,  1919.  Late  in  Decem- 
ber the  producers  organized  an  export  association  under 
the  authority  of  the  Webb  law,  and  announced  an  asking 
price  of  23c.  for  the  first  quarter  of  1919,  but  this  was 
regarded  as  a  feeler  rather  than  as  a  real  hope. 


The  Butte  District 

By  B.  B.  Thayer* 

The  Butte  district,  in  common  with  every  large  pro- 
ducing center,  was  greatly  hampered  throughout  1918 
by  a  shortage  of  labor,  due  to  the  selective  draft,  influ- 
enza, and  labor  disturbances,  and  though  the  activities 
were  probably  the  greatest  in  the  history  of  the  dis- 
trict, the  output  in  pounds  of  copper  was  far  below 
that  of  some  normal  years.  Each  and  every  one  of  the 
producing  companies,  spurred  by  the  war's  necessities, 
aside  from  the  consideration  of  corporate  benefit  to  be 
derived,  felt  it  a  patriotic  duty  to  make  the  greatest 
production  possible  of  the  metals  so  necessary  for  the 
successful  conduct  of  the  war. 

Butte  has  for  many  years  been  one  of  the  banner  pro- 
ducing districts  of  the  copper  metal,  and  with  the  last 
five  years  has  taken  an  enviable  position  among  the  zinc- 
producing  districts  of  the  world.  When  war  was  de- 
clared, it  was  a  well-known  fact  that  a  great  shortage 
of  manganese  ores,  so  essential  to  the  successful  pro- 

•Vice-president,   Anaconda   Copper   Mining   Company. 


duction  of  steel,  existed,  and,  prompted  purely  by  patri- 
otic motives,  the  Butte  companies  started  in  to  see  if 
by  their  endeavors  another  metallic  star  might  not  be 
added  to  Montana's  service  flag.  The  endeavors  were 
most  successful,  and  the  Butte  district  during  1918 
made  an  output  of  manganese  ores,  the  beneficial  effect 
of  which  was  materially  felt  in  the  steel-producing  dis- 
tricts of  this  country.  The  development  work  in  the 
Emma  mine,  the  property  of  the  Butte  Copper  and  Zinc 
Co.,  disclosed  large  bodies  of  manganese  ores  of  a  com- 
mercial grade,  and  during  the  entire  period  of  the  war 
heavy  shipments  to  the  Eastern  steel  works  were  main- 
tained from  this  property.  A  considerable  amount  of 
manganese  ores  was  also  shipped  from  properties  in  the 
western  part  of  the  district. 

In  addition  to  the  manganese  ores  extracted  from  the 
Emma  mine,  a  fair  tonnage  of  zinc  ores  was  shipped 
from  this  property  to  the  reduction  works  of  the  Ana- 
conda Copper  Mining  Co.  at  Great  Falls. 

In  the  early  part  of  1918  the  Anaconda  Copper  Mining 
Co.  undertook  the  erection  of  a  ferromanganese  plant 
at  Great  Falls.  This  plant,  composed  of  electric  fur- 
naces, was  put  into  successful  operation  a  short  time 
prior  to  the  cessation  of  hostilities.  Every  effort  was 
likewise  made  to  produce  the  greatest  amount  of  arsenic 
possible,  this  product  being  so  esential  in  the  activities 
of  the  Food  Administration  and  the  War  Department. 

The  city  of  Butte  had  one  of  the  most  prosperous 
years  in  its  existence,  and,  judged  from  a  patriotic 
standpoint,  contributed  more  than  its  quota  in  men, 
money,  and  metals  to  the  service  of  the  country. 

The  development  work  at  the  various  mines  in  Butte, 
though  somewhat  lessened  on  account  of  the  shortage 
of  man-power,  proved  quite  satisfactory.  There  were 
no  developments,  outside  of  the  manganese  production 
previously  mentioned,  worthy  of  note,  but,  taken  as  a 
whole,  the  Butte  district  is  in  a  most  satisfactory  condi- 
tion, showing  no  likelihood  of  a  diminution  of  output, 
so  far  as  its  mines  are  concerned,  and  with  ample  un- 
explored territory  to  warrant  the  belief  that  upon  the 
return  of  normal  conditions  increased  development  work 
may  bring  into  production  properties  which  at  the  pres- 
ent time  are  unknown. 


Copper  Production  in  Arizona 

By  Walter  Douglas* 

In  marked  contrast  with  conditions  prevailing  during 
the  previous  year,  the  copper  industry  of  Arizona  was 
practically  free  from  labor  disturbances  in  1918.  This 
most  desirable  result  was  to  a  large  extent  due  to  the 
able  and  intelligent  control  and  supervision  exercised 
by  Hywell  Davies  and  Joseph  S.  Myers,  Federal  Media- 
tors of  the  Bureau  of  Labor.  With  the  Government  de- 
manding a  maximum  output  of  metal,  the  production 
reached  record  proportions,  but  at  the  expense,  through 
shortage  of  skilled  labor,  of  development  and  explora- 
tion in  the  mines,  and  proper  maintenance  of  the  plants 
and  mechanical  equipment. 

The  production  in  Arizona  for  1918  (the  month 
of  December  being  estimated)  will  probably  attain  the 
high  figure  of  760,000,000  lb.  or  approximately  100,- 
000,000  lb.  more  than  in  the  previous  year. 

•President,  Phelps  Dodge  Corporation,  99  John  .'5t..  New  York. 


60 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  2 


The  23 ^-c.  price  agreed  upon  between  the  copper  pro- 
ducers and  the  price-fixing  committee  on  Sept.  21,  1917, 
remained  in  force  until  July,  1918,  when  an  increase  of 
2ic.  per  lb.  was  permitted,  to  take  care  of  increased 
costs  created  by  the  raise  in  freight  rates  and  higher 
tolls  demanded  by  the  refiners.  A  wage  increase, 
amounting  to  75c.  per  day,  was  also  at  that  time 
granted  to  all  classes  of  labor  in  the  industry  as  a 
compensation  for  the  increased  cost  of  living.  The 
average  copper  quotation  for  the  year  will,  therefore, 
approximate  2^  c.  per  lb.  less  than  in  1917;  though  the 
cost  of  production,  owing  to  the  above  factors,  together 
with  marked  decrease  in  labor  efficiency,  increased 
greatly. 

The  most  notable  contributors  to  the  grand  total  for 
the  year  are  the  New  Cornelia,  which  completed  its  first 
calendar  year  of  regular  operation;  the  Inspiration,  the 
United  Verde,  the  Miami,  and  the  Phelps  Dodge  Cor- 
poration, all  of  which  were  retarded  in  1917  by  strikes 
which  prevented  their  attaining  maximum  output.  Cer- 
tain other  large  producers  showed  small  decreases,  due 
to  local  conditions,  which  did  not  affect  the  industry  as 
a  whole.  The  new  smeltery  of  the  United  Verde  Exten- 
sion Mining  Co.,  in  the  Jerome  district,  was  placed  in 
operation  in  July,  and  thereafter  that  company  treated 
all  its  own  ores  and  ceased  shipments  to  the  custom 
smelters. 

For  the  first  time  in  many  years,  it  is  not  possible 
to  report  new  additions  to  the  number  of  the  larger 
mine.s;  nor  is  there  immediate  prcspect  of  any  accession 
to  the  list  of  important  copper  producers  in  the  state. 

For  the  last  four  years  every  property  has  been 
pushed  to  its  capacity  to  get  out  the  maximum  tonnage 
of  ore,  and  has  thus  been  compelled  to  neglect  or  post- 
pone its  development  and  exploratory  work,  so  that  it 
is  probable  that  with  the  pressure  removed,  the  metal 
production  in  1919  will  show  a  very  material  decrease. 
Inability  to  obtain  material  for  construction  or  repairs 
has  seriou-sly  affected  the  efficiency  of  the  plants,  and 
it  will  probably  take  at  least  six  months  or  a  year  of 
heavy  expenditure.s  of  capital  and  labor  to  restore  their 
physical  condition  to  that  of  the  pre-war  period,  both 
above  and  below  ground. 

With  the  pro.spect  of  a  record-breaking  demand  for 
the  red  metal  within  the  next  few  months,  or  when 
satisfactory  financing  has  been  arranged,  the  present 
situation  is  ideal  to  bring  operating  conditions  to  a 
standard  which  will  permit  of  maximum  output  within 
a  rea.sonable  time.  Producing,  as  the  United  States 
does,  nearly  80^/r,  of  the  copper  supply  of  the  world, 
the  country  will  be  called  upon  to  furnish  the  require- 
ments not  only  of  the  domestic  market  but  of  the  large 
tonnage  which  will  he  needed  for  the  rehabilitation 
of  the  indu.strial  sections  of  northern  France  and  Bel- 
Srium.  If,  as  is  estimated,  80'^r  of  the  copper  produc- 
tion in  the  la.st  three  years  has  entered  into  the  manu- 
facture of  essentially  war  material,  the  majority  of 
which  has  been  a  total  loss,  there  has  been  only  20% 
applicable  to  thi-  peace  industries  of  the  world.  It  is 
obvious,  therefore,  that  to  furnish  the  neces.sary  supply 
for  normal  indu'*trial  requirement.^,  replacements,  and 
deferred  extensions,  the  mines  of  the  world  will  be 
called  upon  in  the  m  ir  future  for  an  output  that  will 
be  inadequate  to  meet  the  demand. 


With  an  improved  labor  supply  and  a  reasonable  time 
in  which  to  prepare,  Arizona  mines  can  be  confidently 
counted  upon  for  an  increasing  output  of  copper  for 
many  years. 

Lake  Superior  Copper  Industry  in  1918 

By  James  MacNaughton* 

The  history  of  the  copper  industry  of  the  Lake 
Superior  district  for  the  year  1918  might  be  epitomized 
in  a  few  words  as  being  the  struggle  of  the  producers 
to  maintain  a  production  requisite  for  the  needs  of  the 
Government  with  a  constantly  decreasing  force  of  men. 
To  accomplish  this,  it  was  necessary  to  stop,  as  far  as 
possible,  all  construction  work.  It  was  not  difficult  to 
do  this,  because  of  the  impossibility  of  obtaining  ma- 
terials for  construction  even  where  the  labor  was  avail- 
able. It  was  also  necessary  gradually  to  decrease  under- 
ground development  in  the  producing  properties  and  to 
place  all  labor,  as  far  as  practicable,  upon  the  actual 
production  of  copper  for  war  material.  There  was  no 
occasion  to  place  artificial  restriction  upon  the  devel- 
opment of  new  properties,  because  the  high  cost  of  labor 
and  its  scarcity  made  it  about  impossible  for  the  de- 
veloping companies  to  continue  at  their  work. 

All  told,  18  companies  have  ceased  development  work 
in  this  district  since  April,  1917,  and  the  close  of  1918 
finds  search  for  profitable  lodes  of  importance  being 
made  only  by  the  Seneca  Copper  Corporation  and  the 
Mayflower-Old  Colony  Mining  Co.  The  properties  of 
these  companies  are  situated  near  large  communities, 
and  because  of  this  fact  and  their  treasury  balance 
they  have  been  able  to  continue  this  work.  It  has  not 
been  necessarj'  for  any  of  the  producing  companie.s  to 
cease  production  because  of  the  rising  costs,  but  the 
smaller  companies  have  had  a  constant  struggle  to  get 
back  a  new  dollar  for  an  old  one,  in  spite  of  the  high 
price  of  copper. 

Such  development  underground  as  may  be  recorded 
was  in  the  direction  of  power  tramming  to  replace  the 
decreasing  man-power.  Fortunately  some  of  the  com- 
panies had  ordered  electric  locomotives  in  ample  season, 
so  that  the  falling  off  in  production  was  not  in  propor- 
tion to  the  decrease  in  the  number  of  men. 

As  nearly  as  may  be  estimated  from  the  report  of  the 
mine  inspector,  the  supply  of  labor  decreased  between 
25'',c  and  .33Ur,  with  a  falling  off  of  underground  labor 
to  a  still  greater  extent  than  is  shown  by  these  figures. 
There  was,  however,  increased  individual  production 
on  the  part  of  the  men,  due  not  so  much  to  personal 
efficiency  as  to  mechanical  aids,  so  that  the  copper  pro- 
duction of  the  district  will  not  show  a  decrease  of  20 
per  cent. 

At  the  metallurgical  plants,  no  new  features  of  great 
interest  are  to  be  noted.  Flotation  was  being  used  at 
the  end  of  1918  only  by  the  Calumet  &  Hecla  Mining 
Co.  and  the  White  Pine  Copper  Co.,  and  both  these 
companies  had  small  installations  operating.  The  final 
capacity  of  the  Calumet  &  Hecla  plant  is  placed  at  4000 
tons  daily.  The  Winona  Copper  Co.  is  installing  a 
600-ton  plant  in  its  mill,  this  being  the  only  company 
with  faith  in  the  commercial  possibilities  of  flotation 
on  amygdaloid.    The  only  other  metallurgical  improve- 

•Vlre.prp»ldent  and  general  manager,  Calumet  A  Helra  Mtnlnir 
Co.,  Calumet,  Michigan. 
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meiit  in  prospect  is  by  the  Quincy  Mining  Co.,  which 
is  extending  its  fine-grinding  sections. 

The  "rock"  of  the  district  is  gradually  working  lower, 
almost  all  the  companies  showing  the  same  tendency. 
This  is  chiefly  a  factor  of  depth,  although  the  high  price 
of  the  metal  permits  of  treating  lower-grade  "rock." 
The  mines  on  the  Kearsarge  Lode  are  conspicuous  in 
this  regard,  and  Ahmeek,  AUouez,  Wolverine,  and  South 
Kearsage  will  show  a  decided  decrease  in  copper  content. 

With  the  end  of  the  war  the  supply  of  labor  became 
more  plentiful,  and  the  "rock"  output  is  again  on  the 
increase.  Wages  were  at  their  highest,  and  supplies 
likewise,  at  the  close  of  1918,  so  that  the  cost  per  pound 
of  copper  produced  was  at  a  figure  resembling  a  selling 
price  of  previous  years.  The  future  of  the  industry  de- 
pends upon  a  continuance  of  the  present  high  price  for 
the  metal  or  else  a  decided  decrease  in  the  cost  of  labor 
and  materials,  coincident  with  a  lower  price  for  copper. 


The  Asbestos  Industry 

Although  asbestos  has  until  recently  been  classed  as 
a  "war  mineral,"  the  industrj'  is  not  likely  to  feel 
the  effect  of  the  cessation  of  hostilities.  This  sub- 
stance is  largely  used  in  the  construction  of  ships,  and 
the  shipbuilding  programs  of  the  various  countries  insure 
an  active  market  for  asbestos  for  a  long  time.  During 
1918,  the  demand  was  strong,  and  though  the  supply  of 
domestic  asbestos  was  greater  than  in  1917,  the  greater 
portion  of  the  total  amount  sold  in  the  United  States, 
as  in  previous  years,  came  from  Canada. 

Arizona  was  the  largest  and  most  important  producer 
of  asbestos  in  the  United  States  in  1918,  and  it  is  re- 
ported that  three  companies  were  the  chief  producers, 
working  in  the  Ash  Creek  district,  north  of  Globe.  A 
few  prospectors  worked  their  claims,  but  their  proper- 
ties were  not  opened  up  sufficiently  to  judge  further 
possibilities.  In  Maryland,  residual  deposits  of  amphi- 
bole  asbestos  were  worked  to  some  extent,  and  this 
product  supplied  the  demand  for  asbestos  in  filters, 
which  formerly  had  been  secured  by  import  supply.  In 
California,  the  Sierra  Asbestos  Co.,  near  Nevada  City, 
operated  a  mine  and  a  100-ton  mill,  shipping  the  product 
to  the  John  D.  Hoff  Asbestos  Co.,  of  San  Francisco, 
general  agents  for  the  distribution  of  this  material. 
The  process  of  fiberizing  which  that  company  utilizes 
is  new  and  efficient,  and  consists  of  a  jaw  crusher,  and 
a  20-stamp  mill  of  1200-lb.  stamps,  crushing  to  J  mesh. 
The  material  is  then  conveyed  to  a  double  shaking 
screen,  and  the  fiber  is  taken  off  the  screen  by  means  of 
suction  blowers.  The  screenings  go  to  a  Canadian 
fiberizer,  and,  by  suction,  the  fiber  is  carried  to  separa- 
tors and  a  revolving  screen  for  grading  into  No.  1,  No. 
2,  and  No.  3  mill  grade,  free  from  sand.  The  mine  is 
operated  as  a  quarry,  tunnel,  and  gloryhole  system,  the 
ore  being  taken  to  the  mill  by  a  1000-ft.  aerial  tramway. 
The  entire  plant  is  operated  by  water  power. 

Several  other  deposits  of  crysotile  asbestos  have  been 
found  in  California  and  are  being  prospected.  Amphi- 
bole  asbestos  in  California  consists  of  bunches  and 
lenses  of  ore,  but  little  of  it  was  produced  in  1918.  The 
Asbestos  and  Mineral  Corporation  of  New  York  deals 
extensively  in  asbestos  and,  incidentally,  possesses  a 
splendid  collection  of  asbestos  specimens  from  various 
countries. 


The  Canadian  asbestos  industry  was  active  throughout 
1918.  Demand  was  keen,  and  production  was  limited 
only  by  shortage  of  labor  and  shipping  facilities.  The 
asbestos-producing  districts  in  Canada  are  confined  to 
the  Province  of  Quebec,  the  five  centers  being  Thetford 
Mines,  Black  Lake,  Robertsonville,  East  Broughton,  • 
and  Danville.  The  first  four  of  these  are  situated  on 
the  Quebec  Central  Ry.,  which  connects  Quebec  and 
Sherbrooke,  and  the  fifth  is  on  the  Grand  Trunk  Ry.,  8-5 
miles  southwest  of  the  city  of  Quebec. 

During  the  first  nine  months  of  1918,  the  Canadian 
production  of  asbestos  of  all  grades  amounted  to  approx- 
imately 116,000  tons,  valued  at  $6,000,000.  For  the  12 
months  of  1917,  the  figures  were  137,000  tons,  valued 
at  $7,200,000.  The  progress  of  the  industry  may  be 
gathered  from  the  fact  that  10  years  ago  the  yearly 
production  was  65,000  tons,  valued  at  $2,500,000. 

As  the  grading  of  asbestos  has  not  been  standardized, 
it  is  difficult  to  compare  prices,  except  as  between  the 
same  grades  of  the  same  producer.  This  is  aggravated 
by  the  fact  that  the  grades  are  numerous,  passing  grad- 
ually from  one  to  the  other,  and  they  vary  in  value  from 
$5  a  ton  for  low-grade  mill  stock,  very  short  fiber,  to 
$1500  a  ton  for  selected  "Crude  No.  1"  of  fiber  of  over 
one  inch  in  length.  Average  prices  for  "paper  stock" 
during  the  last  six  years  have  been:  1913,  $28  per  ton; 
1914,  $27;  1915,  $31.50;  1916,  $39;  1917,  $53,  and  1918, 
$60  per  ton.  By  far  the  greater  part  of  the  Quebec  as- 
bestos is  exported  to  the  United  States.  Next  in  im- 
portance as  a  consumer  of  asbestos  is  England,  followed 
by  Japan,  France,  Italy,  and  other  countries. 

The  main  feature  of  the  Canadian  asbestos-mining 
industry  in  1918  was  the  introduction  of  the  gloryhole 
method  and  hoisting  by  shaft  at  one  of  the  large  mines, 
that  of  the  Jacobs  Asbestos  Co.,  at  Thetford,  to  replace 
the  open-pit  method;  and  the  elimination  at  the  Jefferj' 
mine  of  cable-derricks  for  hoisting  the  rock,  which  is 
now  loaded  at  the  bottom  of  the  open  pit  by  steam  shov- 
els on  cars  which  are  hauled  to  the  mill  in  trains.  The 
Quebec  Asbestos  Co.,  at  East  Broughton,  has  restored 
its  mill  after  the  fire  of  last  spring  and  is  treating  about 
350  tons  daily.  The  Frasier  mine  of  the  Asbestos  Cor- 
poration completed  a  mill,  and  the  Montreal  property, 
under  option  to  a  Boston  syndicate,  has  begun  construc- 
tion of  a  mill,  which  will  be  completed  in  the  spring. 
The  Regina  Asbestos  Co.  and  the  Berlin  Asbestos  Co., 
at  Robertson  Station,  and  the  Imperial  Chrome  and  As- 
bestos Co.,  at  Black  Lake,  have  shown  considerable  ac- 
tivity. The  new  milling  plant  of  the  Windsor  Asbestos 
Co.,  at  Coleraine  Station,  was  recently  burnt  to  the 
ground.  During  1918,  18  mines  were  in  operation  in  the 
Quebec  district.  The  question  of  cheap  handling  of  the 
asbestos  rock  is  a  vital  one,  as  about  2i  million  tons  are 
hoisted  yearly  at  the  present  rate  of  production. 

A  new  supply  of  asbestos  has  been  found  in  South 
Africa  in  the  Asbestos  Mountains,  in  the  lower  Griqua- 
town  beds.  The  deposits  here  have  been  developed  as 
far  north  as  the  Bechuanaland  Protectorate.  The  work 
is  carried  on  by  the  aid  of  Kafir  labor,  and  the  fiber 
produced  averages  25%  of  1  in.  or  over.  For  the  first 
seven  months  of  1918,  production  of  Rhodesian  asbestos 
was  7,834,397  lb.,  and  the  1917  production  was  19,932,- 
281  pounds.  Rhodesian  production  has  shown  a  steady 
increase  for  the  last  four  years. 
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THE  production  of  lead  in  the  United  States  and 
in  the  principal  lead-producing  foreign  countries 
is  given  in  the  accompanying  tables.  These 
statistics  are  based  on  the  production  of  refined  pig 
lead  in  the  several  countries,  except  that  the  major  part 
of  the  lead  produced  in  Mexico  is  refined  in  the  United 
States.  The  second  table  is  not  very  far  from  the  total 
production  of  the  world  outside  of  Germany  and  Aus- 
tria. The  principal  omissions  are  the  productions  of 
Great  Britain,  Greece,  and  France.    French  and  British 

PRODUCTION     OF     LEAD     (REFINERY     ST.\TISTICS)  (o) 

(InTonaof  2000Lb.) 

Domestic:                                      1914           1915  1916  1917  1918 

DesUveriied 318,697      305,160  350.189  319,015  282,205 

Antimonial 17,177        24,601  22,819  16,265  15,833 

a  E.  Missouri 177,413      185,849  206.105  205,861  189,063 

aw.  Missouri 25,448        20.312  33,128  40,575  63.628 


535,922      592,241      581,716      550,729 


Dd  junk  by  primary 


Totals 538.735 

Foreign: 

Desilveriied 28.475 

Antimonial 1,119 

TotJs    29,594        46,184        21,1: 

Grandtotals 568.329      582,106     613.3; 

(a>  These  Bgtires  include  the  lead  derived  from  scrap 
smeltere, 

smelters  ordinarily  derive  considerable  ore  from  Spain 
and  Australia,  but  during  the  last  two  years  very  little 
could  come  from  Australia.  Burma  supplied  India  and 
the  Orient.  Australia  supplied  the  Orient  and  Great 
Britain.  France  got  its  lead  chiefly  from  Spain,  but 
some  of  the  Spanish  lead  went  to  Great  Britain.    Most 

IMPORTS  OF  LEAD  DURING  FIRST  TEN  MONTHS 

1916  1917  1918 

Lead  ore.  long  tons 90,735  74,769  78,812 

Lead  contents,  lb 29.648,109  37,080,482  34,784,290 

Lead  in  bullion,  lb 16,192.013  67,470,096         124,115.162 

Lead,  pigs,  bare  and  old,  lb 10,522,980  6,875.138  10,479.331 

EXPORTS  OF  LEAD  DURING  FIRST  TEN  MONTHS 

1916  1917  1918 

Pigs,  bare,  etc.,  from  domestic  ore, 

X 176.593.359  75,996,536         115,176,369 

Pigs,  bare,  etc.,  from  foreign  or<-,  lb.       16,244,637  41,429.855      fc.49,864,777 

of  the  Mexican  lead,  and  in  the  latter  half  of  1918  all 
of  it,  went  to  Great  Britain,  except  the  small  quantity 
that  is  consumed  in   Mexico. 

The  Spanish  exports  of  lead  for  the  first  nine  months 
of  1918  were  115,105  metric  tons,  compared  with  112,274 
in  the  same  period  of  1917. 

At  the  end  of  1918  there  were  large  accumulations 
of  lead  in  all  quarters.  In  the  United  States  producers 
and  the  munitions  contractors  had  about  50,000  tons. 

PRODUCTION  or  LEAD  BY  THE  PRINCIPAL  COUNTRIES 
(In  Metric  Tons) 

1916  1917  1918 

United  Bute*  (a) 537.277  527,729  499.618 

Canada 19.550  14.515  19,169 

Melico  (M' 22.000  52.937  88,670 

Australia  .  1)9,000  160.000  175.000 

Boainfr)  147.406  180.000  170.000 

Burma  11.266  17.137  21.107 

Italy  24.362  25.000  25,000 


Totals 


900,861 


977.318 


998.564 


(a)  Produrtion  of  domeatio  ore.  (b)  Prf»durtinn  of  pig  Irnil  In  Mrxiro.  Ix-nd 
amxftnl  from  Meiican  ore  In  the  United  Htaf^  la  not  inrliided  in  this  table 
either  under  Mejien  or  tha  Unit««l  Stales,  (c)  Total  production,  including 
Bpaniah  lea/1  nmeltrd  abroad. 

Trail  had  8000.  besides  which  the  Canadian  government 
held  a  good  deal.  The  British  Munitions  Minister  de- 
clared 55,000  tons  in  November,  which  was  probably 
somewhat  diminished  by  Dec.  31.  France  and  Italy 
undoubtedly  had  considerable  supplies.  Australia  was 
suppo.Mcd  to  have  a  good  deal  that  had  not  been  shipped. 
The  statistics  of  production  do  not  show  any  great 
changes    in    the    several    countries,    except    in    Mexico, 


where  arrangements  were  made  in  1918  that  permitted 
more  general  mining  and  smelting.  In  the  last  quarter 
of  the  year,  however,  Mexican  production  was  curtailed, 
and  in  the  last  six  weeks  a  drastic  curtailment  was 
put  into  effect  by  most  of  the  American  producers. 


The  Lead  Market  in  1918 

At  the  beginning  of  1918  lead  was  quoted  at  6ic., 
New  York.  The  market  at  that  time  was  exhibiting 
strong  signs  of  recovery  from  the  depression  in  the 
latter  part  of  1917.  The  freight  congestion  had  already 
become  an  important  factor,  and  premiums  were  paid 
locally  for  lead  on  the  spot  or  what  could  be  supplied 
from  near-by  refineries.  By  the  middle  of  January 
the  price  had  advanced  from  6.?  to  7c.  and  the  situation 
had  become  very  tight.  Lead  was  two  months  in  com- 
ing from  the  Mississippi  River  to  the  Atlantic  seaboard, 
compared  with  a  normal  time  of  about  six  weeks,  in- 
dicating a  stock  of  about  100,000  tons  on  wheels,  against 
a  normal  of  25,000  to  30,000.  With  the  advent  of 
February',  deliveries  by  the  railways  became  a  little 
freer.  However,  the  market  continued  strong  on  both 
domestic  and  foreign  buying,  Februarj*  closing  with  a 
quotation  of  7i  cents. 

There  seemed  to  be  strong  prospects  that  lead  would 
go  higher,  but  producers  received  intimations  from  the 
War  Industries  Board  that  no  advance  above  7ic.  would 
be  permitted.  Learning  of  this,  consumers  made  up 
their  minds  that  they  were  in  no  danger  of  a  squeeze, 
and,  their  previously  purchased  supplies  of  lead  being 
delivered  more  freely  by  the  railways,  they  withdrew 
from  the  market,  and  in  consequence  thereof  the  price 
declined  to  GJc,  which  was  registered  at  the  end  of 
April.    However,  their  withdrawal  from  the  market  was 

MONTHLY  AVERAGE  PRICE  OF  LEAD 

Month  . New  York ■    . St.  Louis  ■    . London . 

1916      1917      1918     1916  1917      1918      1916  1917      1918 

January 5.921     7  626  6  782  5  826  7  5)0  6  684  31    167  30  500  29  00 

February.   .  6  246     8  6)6  6  97)  6  164  8  595  6  899  51  988  30  500  29  00 

March   7   1)6     9   199  7  2017  375  9.120  7  091)4  440)0  500  29  00 

April  ...  7  6)0  9  288  6  772  7  655  9  158  6  701    )4  368  )0  500  29  00 

May  .     .  7  46)  10  207  6  818  7  )32  10  202  6  704  32  967  30  500  29  00 

June 6  936  II    171    7  611   6  749  II    123  7   511    31    Oil  30   500   29  00 

July  6   352  10  710  8  03)  6   185  10.644  7  750  28   1)7  30  500  29  00 

August 6  244  10   594  8  050  6  088  10  518  7  750  29  7)4  30  500  29  00 

September...  6  810     8  680  8  050  6  699  8  61 1   7  750  )0  786  )0  500  29  00 

October.        . .  7  000     6  710  8  050  6  898  6  650  7  750  30  716  30  500   29  00 

November.,  7  042     6  249  8  050  6  945  6  187  7  750  30  500  )0  500  31   20 

Deeember...  7  51)     6  )75  6  564  7  405  6  )I2  6  )24  )0  500  30  500  40  00 

Year 6  858     8  782  7  41)6  777     8  7217  222  31359)0  500  30  10 

New  York  and  St.  Louis,  cents  per  pound.  I.ondon.  pounds  sterling  per  long 
ton. 

really  a  mistake,  for  the  statistical  position  of  the  metal 
was  strong,  and,  asserting  itself,  the  market  advanced 
rapidly.  By  the  middle  of  June  there  was  no  doubt  in 
the  mind  of  anybody  respecting  the  stringency  of  the 
situation.  At  the  request  of  the  War  Industries  Board 
a  lead  producers'  committee,  under  the  chairmanship 
of  Clinton  11.  Crane,  was  organized  to  take  charge  of 
the  business.  However,  the  War  Industries  Board 
would  not  permit  the  price  to  go  above  73c.  New  York. 
While  there  was  no  formal  fixing  of  price,  to  all  intents 
and  purposes  there  was.  The  only  difference  between 
the  situations  in  lead  and  copper  was  the  absence  of 
formal  hearings,  agreements,  etc.,  which  made  it  easier 
to  negotiate  modifications  when  necessary.  Indeed,  one 
modification  became  immediately  necessary  owing  to  the 
advance  in  freight  rates  on  July  1.  following  which  the 
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price  for  lead  was  raised  to  8.05c.,  New  York,  compen- 
sating for  the  increase  in  freight  rate.  That  price 
prevailed  until  Dec.  20. 

The  only  way  of  handling  the  business  in  the  second 
half  of  1918  was  to  put  consumers  practically  on  a 
ration  basis  and  curtail  non-essential  consumption  so 
far  as  possible.  The  producers  put  their  output  into 
the  hands  of  the  committee,  which  received  the  orders 
from  consumers  and  attended  to  the  distribution, 
which  was  prorated  among  the  producers.  Earlier  in 
the  year  there  had  been  a  strong  demand  for  lead 
from  foreign  quarters.  Exportation  was  now  practically 
forbidden,  except  with  respect  to  that  which  was  refined 
from  Mexican  bullion.  The  bulk  of  the  latter  was  taken 
by  the  British  government  in  private  contract  with  the 
two  principal  producers,  and  in  the  latter  part  of  1918 
the  whole  of  it  was  so  taken.  The  British  did  very 
well  on   these  contracts,   having  made  the   larger   one 


At  the  close  of  1918  there  were  signs  that  the  market 
might  rally  to  about  5|c.,  our  closing  quotation  being 
5i@5S  cents. 

In  Great  Britain  the  price  for  lead  was  fixed  officially 
at  £29  on  Jan.  2,  1918,  and  continued  at  that  figure  until 
Nov.  26,  when  it  was  raised  to  £40.  The  British  gov- 
ernment bought  lead  from  Australia,  Spain,  and  Mexico, 
the  cost  of  which  was  more  than  £29  in  England,  but 
the  government  pocketed  the  loss  in  distribution  at  that 
price.  The  advance  to  £40  was  evidently  to  correct  that 
condition  in  so  far  as  the  liquidation  of  the  large  govern- 
mental stock  was  concerned.  American  producers  would 
immediately  have  broken  that  price  with  offerings  of 
their  lead,  but  they  could  not  obtain  transportation 
for  it. 

The  close  of  1918  sees  very  large  stocks  of  pig  lead 
all  over  the  world.  There  is  about  50,000  tons  in  the 
hands  of  the  producers  and  the  contractors  for  the  United 
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when  lead  was  at  a  very  low  price,  while  they  did  not 
pay  higher  than  8.05c.,  New  York,  for  anything. 

With  the  signing  of  the  armistice  on  Nov.  11,  the 
lead  producers  found  themselves  in  a  better  position 
than  the  copper  producers,  for  they  had  proportionally 
more  orders  on  their  books,  and  also  had  a  good  many 
of  their  old  average-price  contracts.  However,  the  can- 
cellation of  orders  caused  lead  to  back  up  on  the  hands 
of  manufacturers,  and  the  producers  themselves  received 
more  or  less  cancellations.  Furthermore,  the  stock  of 
lead  in  the  hands  of  the  Government  was  promptly  seen 
to  be  a  menace. 

At  the  request  of  the  War  Industries  Board,  the  Com- 
mittee of  Lead  Producers  continued  in  service  and 
for  a  few  weeks  maintained  its  price  at  i8.05c., 
after  which  the  price  was  reduced  to  7.05c.  Small  busi- 
ness was  received  at  those  prices  from  random  quarters 
where  supplies  happened  to  be  inadequate,  but  the  total 
of  this  business  was  only  a  few  hundred  tons  per  week. 
Most  of  the  lead  producers  curtailed  their  production 
immediately  after  the  armistice,  but  one  of  them  failed 
to  do  so.  This  produced  technical  reasons  that  compelled 
a  dissolution  of  the  committee  on  Dec.  20,  and  on  the 
following  day  lead  was  offered  in  tonnage  at  6c.  and 
then  51,  54,  and  Sic,  without  developing  any  large  busi- 
ness. The  largest  producers  reduced  their  asking  price 
to  6c.,  but  did  not  follow  the  market  all  the  way  down. 


States,  55,000  tons  in  the  possession  of  the  Ministry  of 
Munitions  in  Great  Britain,  8000  tons  at  Trail,  B.  C.,  a 
further  large  quantity  in  the  hands  of  the  Canadian 
government  and  supposedly  a  large  supply  in  Australia. 
Probably  there  is  250,000  tons  of  pig  lead  in  the  hands 
of  producers  and  governments  throughout  the  world. 


Silver-Lead  Smelting  Works  of 
North  America 

The  accompanying  list,  which  has  been  corrected  to 
Dec.  1,  1918,  gives  the  several  silver-lead  smelting  works 
of  the  United  States,  Mexico,  and  Canada,  together  with 
the  number  of  their  furnaces  (in  all  cases,  blast  fur- 
naces) and  their  estimated  annual  capacity  in  tons  of 
charge.  .  By  "tons  of  charge"  is  meant  ore  and  flux,  but 
not  coke.  The  ton  of  charge  is  manifestly  the  correct 
unit.  In  the  case  of  a  self-fluxing  ore,  the  ton  of  ore 
smelted  and  the  ton  of  charge  smelted  is  the  same  thing. 
In  other  cases  fuel  and  labor  have  to  be  used  in  smelt- 
ing the  flux  as  well  as  in  smelting  the  ore,  and  the 
economy  of  smelting  depends  largely  upon  the  percent- 
age of  ore  in  the  charge.  The  management  of  this 
question  is  about  the  highest  exercise  of  the  metal- 
lurgist's skill. 

The  figures  in  the  accompanying  table  are  in  most 
cases   from   official   communications   of   the   respective 
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companies.  Estimated  capacity  is  always  a  matter  of 
more  or  less  uncertainty,  and  for  this  reason  the  fig- 
ures given  should  be  accepted  only  as  approximations. 
The  total  capacity  of  the  Mexican  works  at  the  end 
of  1918  is  a  little  over  2,300.000  tons  per  year;  of  the 
American  works,  about  5,521,000  tons.  With  respect 
to  the  American  works,  such  capacity  has  never  been 
in  use  at  one  time.  More  or  less  of  it  represents 
capacity  idle  because  of  changes  in  the  conditions  of 
ore  supply. 

.\MERICAN"  SILVEH-LEAD  SMELTING  WOIUvS 


Company                  ^  Place 

American  SmeltOTB  tj<K:uritics  Co.  (Sclby 

Works) .Sclby,  Calif 

American  Smelting  and  Refining  Co Denver 

American  Smelting  and  Refining  Co   ...      Pueblo 

American  Smelting  and  Refining  Co Durango 

American  Smelting  and  Refining  Co    ...    I.eadville 

AmericanSmeltingandRefiningCo   ...      Murray 

American  Smelting  and  Refining  Co East  Helena 

American  Smelting  and  Refining  Co   ... .   Omaha  (6) 

American  Smelting  and  Refining  Co Perth  Amboy  (6) . . 

Con.  KansasCitv  t^ni.and  Rft.Co  .      .     El  Paso 

Bunker  Hill  4  SuUivan  Min.  and  Con- 
centrating Co Kellogg.  Ida 

Ohio  &  Colorado  Smelting  Co     Salida,  Colo 

United   States  Smelting,   Refining  and  ,     ,     „    . 

Mining  Co     Midvale,  Utah — 

Northpnrt  Smelting  and  Refining  Co Northport,  Wash. 

Pennsylvania  Smelting  Co Carnegie.  Penn, . . 

International  Smelting  Co Tooele,  IJtah 

Totals.  Inited  States 

American  Smelt  ing  and  Refining  Co 


naces  Capacity(o) 

3  210,000 
7  510,000 

7  380,000 

4  210,000 
10  510,000 

8  657.000 
4  306,000 
2  82,000 
4  170.000 
6  380,000 


530,000 
216,000 
60,000 
500,000 

5,521.000 
410,000 
40,000 
400,000 
150,000 
35,000 
70,000 

210,000 
250,000 
350,000 
350,000 
36,000 

2,301,000 
98,680 


77 


^_^^^ ^ ^  _                Monterrey 7 

American  Snicitmg  and  Refining  Co Aguascalientes. ...  I 

AmericanSmeltingandRefiningCo Chihuahua / 

AmeriranSmeltcrsSecuritiesCo Velardefia 3 

CompafiiadcMineralcsy  Metales Cerralvo.  ....... .  f 

CompaBiade.MineralcsyMetales Guadalupe,  N .  L. .  1 

Compa&ia    Fundidora    y    Afinadora    de 

Monierrey     Monterrey.   ... .  4 

Compafiia  Metalurgica  Mexicana San  Luis Potoei....  lu 

CompafiiaMetalurgicadeTorreon Torreon V 

Compafiia  MineradePeflolcs Mammi..... 6 

Masapil  Copper  Co SaltiUcCoah _1 

Totals,  Mexico ^' 

Consolidated  Mining  and  Smelting  Co.. .  Trail,  B.C * 

(a)  Tons  of  charge.    (6)  Smelt  chiefly  refinery  between-products. 


White  Lead  and  Oxides  in  1918 

The  decline  in  the  price  of  pig  lead  during  the  last 
three  months  of  1917  was  so  clearly  not  justified  by 
actual  trade  conditions  that  manufacturers  made  no  re- 
duction on  dry  pigments  after  Oct.  19  of  that  year,  and 
the  prices  then  established  continued  in  force  until  May 
28,  1918. 

Dry  white  lead  opened  at  9c.  per  lb.  in  a  large  way, 
but,  following  the  upward  course  of  pig  lead,  advanced 
ic.  on  May  28,  and  there  were  further  advances  of  ic. 
on  June  21  and  ic  on  July  24,  making  the  price  lOc, 
which  continued  in  force  until  the  close  of  1918. 

For  many  years  the  margin  allowed  large  dealers  in 
white  lead  in  oil  had  been  ic.  per  lb.,  and  though  this 
was  accepted  as  reasonable  on  a  staple  of  this  class  when 
the  list  price  ranged  at  7c.  or  under,  it  became  unprofit- 
ably  small  when  the  price  reached  12c.  or  more,  and 
corroders,  therefore,  adopted  a  system  of  pricing  which 
gave  to  all  classes  of  dealers  a  more  liberal  profit,  based 
on  percentages  instead  of  upon  a  specified  rate  per 
pound.  The  schedule  adopted  Apr.  26  established  a 
base  price  of  121c.  per  lb.  for  100  lb.  package-s,  with  a 
discount  of  10^;,  on  quantities  of  500  to  2000  lb.;  10 
and  2i%  on  2000  to  10,000  lb.;  10  and  5%  on  10,000  to 
30,000  lb.,  and  10  and  dr'c  on  30,000  lb.  or  over.  This 
made  the  minimum  price  to  largest  buyers  10.36c. 
against  lOjc.  as  the  opening  price  under  the  old  system. 
There  were  subsequent  advances  in  May,  June,  and  July, 
which  brought  the  bn.se  price  to  14c.  on  July  28,  giving 
a  net  price  of  11.84c.  to  largest  buyers,  or  practically 


Ic.  above  the  opening  price  of  the  year,  although  pig 
lead  had  meantime  advanced  1.80c.  It  is  expected  that 
future  fluctuations  will  apply  only  to  the  base  price, 
leaving  the  scale  of  discounts  unchanged. 

Sales  of  dr>'  white  lead  to  paint  manufacturers,  and 
of  lead  in  oil  to  painters,  were  considerably  below  any 
previous  year  for  a  long  period,  owing  chiefly  to  the 
effect  which  war  conditions  had  in  restricting  building 
operations  everywhere.  There  was  little  new  work  ex- 
cept Government  construction,  and  the  difficulty  in 
obtaining  labor,  as  well  as  its  high  cost,  added  to  that 
of  lead  and  linseed  oil,  caused  a  neglect  of  old  work 
which  would  have  been  repainted  under  normal  con- 
ditions. 

The  demand  for  oxides  has  been  large.  The  Govern- 
ment required  the  use  of  enormous  quantities  of  red 
lead  on  ships  and  other  structures,  and  the  industries 
using  red  lead  and  litharge  have  all  been  large  con- 
sumers, so  that  sales  of  these  products  have  been  fully 
equal  to  the  average  of  previous  years  going  back  to  pre- 
war dates.  Price  fluctuations  have  synchronized  with 
those  on  white  lead,  and  at  the  close  of  1918  the  mini- 
mum quotations  for  casks  to  largest  buyers  are  llic.  per 
lb.  for  red  lead  and  103c.  per  lb.  for  litharge. 

Linseed-oil  prices  in  1918  established  an  entirely  new 
record  for  a  period  of  at  least  60  years.  Starting  at 
about  $1.30  per  gal.  in  jobbing  quantities,  the  price 
advanced  steadily  until  $1.90  was  reached  in  August. 
During  the  last  three  months  of  1918  the  price  receded 
somewhat  as  new-crop  flaxseed  became  available,  but,  at 
the  close,  $1.58  was  quoted,  and  the  average  for  the 
year  will  be  about  that  figure.  This  has  added  so  much 
to  the  cost  of  paint  that  property  owners  have  deferred 
painting,  wherever  it  could  be  postponed. 


Lead  Products  Other  Than  White  Lead 

By  J.  R.  Wettstein* 

Reviewing  the  industry  of  lead  products  other  than 
white  lead  in  1918,  it  is  significant  to  note  the  wide 
dissimilarity  between  the  normal  demand  of  these 
products  and  the  demand  created  by  the  war.  A  lead 
shortage,  threatened  through  the  greater  part  of  the 
year,  made  it  necessary  for  the  authorities  in  Washing- 
ton to  adopt  measures  confining  the  use  of  lead  to  the 
actual  needs  of  the  Government  for  the  successful 
prosecution  of  the  war.  As  was  to  be  expected  under 
such  conditions,  it  soon  developed  that,  with  few  excep- 
tions, most  of  the  products  of  lead  were  highly  essen- 
tial to  the  Government's  requirements,  both  direct  and 
indirect.  Therefore  the  record  of  business  for  the  year 
will  represent  a  war  demand  with  whicJi  comparison  in 
peace  times  reveals  nothing,  except,  perhaps,  emphasiz- 
ing the  fact  that  war  demands  for  lead  products  greatly 
overshadow  the  normal  demands  of  peace. 

Mijri'ii  Mrlnh — These  comprise  babbitts,  solders,  and 
casting  metals,  and  alloys  of  lead,  tin,  and  antimony, 
used  for  the  mo.-<t  part  industrially.  The  demand  for 
these  products  was  particularly  strong  throughout  1918, 
reflecting  the  continued  demand  upon  industry  and 
transportation  speeded  to  the  utmost  by  governmental 
requirements.  Although  the  preceding  year  was  a  record 
breaker  in  point  of  tonnage,  mixed-metal  products  in 
the  year  just  closed  will  undoubtedly  show  quite  a.s  large 
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if  not  a  larger  business  than  the  year  before.  Since 
the  armistice,  the  tonnage  has  shown  signs  of  dimin- 
ishing, and  1919  will  probably  exhibit  a  considerable 
shrinkage,  depending  altogether  upon  how  easily  the 
industries  of  the  country  return  to  their  pre-war  con- 
dition. At  one  time  famine  conditions  existed  in  tin, 
which  might  have  led  to  the  enforced  curtailment  of  the 
demand  for  bearing  metals  were  it  not  for  the  fact  that 
other  metals  and  alloys  were  in  a  large  degree  substi- 
tuted for  tin. 

Oxides  of  Lead — These  products,  used  principally  in 
the  form  of  red  lead  and  litharge  in  the  glass  and  rub- 
ber manufacturing  business,  and  for  painting  material, 
record  a  continuance  of  the  heavy  demand  of  1917.  The 
business  done  was  probably  larger  than  that  of  1917, 
even  though  exports  were  embargoed  for  some  time, 
owing  to  the  extreme  scarcity  of  lead  for  a  large  part 
of  the  year.  In  adjusting  themselves  to  peace  conditions 
these  .materials  will  undoubtedly  also  show  a  shrinkage 
in  volume. 

Shot — Because  of  the  high  price  of  loaded  shotgun 
shells,  in  the  making  of  which  practically  all  the  shot 
manufactured  in  the  country  is  used,  the  tonnage  of 
shot  will  probably  be  found  to  be  smaller  for  1918  than 
for  any  previous  year  of  which  there  is  a  record.  For 
a  time  the  industry  was  threatened  with  a  complete 
cessation  because  of  the  great  scarcity  of  lead  and  its 
vital  need  for  purposes  more  directly  connected  with 
the  war.  The  industry  was  looked  upon  as  non-essen- 
tial, though  a  moderate  tonnage  was  taken  by  the  Gov- 
ernment in  the  form  of  shot-shells  for  practice  work 
among  the  recruited  troops.  The  product  will  probably 
adapt  itself  to  a  normal  demand  much  more  rapidly 
than  most  of  the  other  products  of  lead,  as  a  desire  to 
excel  in  marksmanship  has  undoubtedly  been  greatly 
stimulated  by  the  war. 

Lead  Pipe — By  reason  of  the  Government  restriction 
on  building  trades,  the  confining  of  new  construction  to 
the  necessary  building  of  plants  and  the  housing  of  em- 
ployees, and  the  discouragement  of  ordinary  public 
works  under  municipal  guidance,  the  normal  demand 
for  pipe  shrank  to  figures  not  seen  for  many  years.  Its 
use  in  manufacturing  enterprises,  chemical  plants  and 
shipbuilding  increased  rapidly  during  1918,  so  that  the 
total  tonnage  for  the  year  was  not  far  below  normal  in 
point  of  output.  Not  much  recovery  in  the  normal 
demand  can  be  expected  until  a  normal  condition  in 
the  building  trades  has  been  completely  restored. 

Sheet  Lead — This  product  in  1918  came  under  the 
Government  demand  for  shipbuilding,  acid  and  powder 
plants,  and  industrial  purposes  generally,  which  demand 
was  also  keenly  in  evidence  during  1917.  Indications 
point  to  a  somewhat  larger  tonnage  for  1918,  although 
the  makers  of  the  commodity  were  probably  driven  to 
greater  capacity,  owing  to  the  fact  that  a  component 
part  of  a  high-explosive  shell — a  lead  disk — was  manu- 
factured at  the  mills.  The  over-expansion  in  the  erec- 
tion of  acid  and  powder  plants  occurring  in  the  last  two 
or  three  years  will  undoubtedly  make  itself  felt  by  a 
much  lessened  demand  during  the  next  few  years. 

Munitions — A  large  tonnage  of  an  alloy  composed  of 
87i%  lead  and  12*%  antimony  found  its  way  into 
shrapnel  balls  in  1918.  Though  complete  figures  are 
not  yet  available,  the  consumption  of  lead  for  this  pur- 
pose was  probably  twice  as  large  as  during  the  year 


before.  It  is  not  far  off  the  mark  to  say  that  fully 
75,000  tons  of  lead  was  consumed  in  the  countr>'  for 
this  purpose  during  the  last  four  years.  The  close  of 
1918  finds  practically  all  orders  for  shrapnel  balls  com- 
pleted, and  such  as  are  in  large  part  unfinished  have 
probably  been  canceled  by  the  Government,  so  that  the 
demand  for  this  product  is  satisfied,  and,  let  it  be  hoped, 
for  all  time. 


The  Coeur  d'Alene  District  in  1918 

By  Stanly  A.  Easton* 

The  beginning  of  the  year  1918  was  marked  by  unprec- 
edented floods,  which  cut  off  for  a  period  of  nearly  two 
weeks  all  railroad  communication  serving  the  western 
part  of  the  district,  and  did  great  damage  to  the  new 
and  partly  constructed  Pine  Creek  branch  of  the  Ore- 
gon-Washington R.  &  N.  Co.,  which  has  since  remained 
unfinished  and  in  a  damaged  condition,  and  also  washed 
out  the  recently  constructed  branch  up  Beaver  Creek 
on  the  North  fork  of  the  Coeur  d'Alene  River,  serving  a 
portion  of  the  Sunset  Peak  country,  so  that  no  railroad 
service  was  possible  for  months.  These  troubles,  to- 
gether with  the  scarcity  of  skilled  labor  and  the  short- 
age and  expense  of  mining  material,  practically  stopped 
production  and  development  operations  in  the  Pine 
Creek  and  other  outlying  parts  of  the  district. 

Later  in  the  year,  the  operation  of  the  selective  draft, 
volunteering  for  the  service  in  considerable  numbers, 
and  the  lure  of  other  war  industries,  took  many  work- 
men, both  single  men  and  men  with  families,  from  the 
district.  Still  later  in  the  year  the  Spanish  influenza 
epidemic  caused  further  serious  labor  shortages.  In 
addition,  the  difficulty  and  expense  of  securing  all  kinds 
of  supplies  added  to  the  burdens  of  production.  In 
spite  of  these  difficulties,  the  mines  of  the  Coeur  d'Alenes 
produced  with  regularity  throughout  1918,  and  though 
the  output  of  lead,  silver,  and  zinc,  which  cannot  at  this 
time  be  even  reasonably  estimated,  will  doubtless  be 
lower  than  in  1917,  it  surely  will  not  fall  below  the  aver- 
age maintained  for  the  last  five  years. 

The  Bunker  Hill  smeltery  and  refinery  at  Kellogg  ran 
continuously  throughout  1918.  A  notable  production 
of  refined  desilverized  lead,  refined  silver,  and  gold  and 
copper  sulphate  was  made  from  the  ores  of  the  Bunker 
Hill  and  affiliated  mines  and  from  the  ores  of  the  Hecla 
Mining  Co.  The  copper-sulphate  product  is  utilized  in 
the  flotation  plants  of  the  district. 

An  additional  bonus  of  50c.  per  shift  so  long  as  New 
York  lead  is  8c.  per  lb.  or  higher  was  granted  on  July 
10  by  the  various  companies  to  all  employees  of  the  dis- 
trict. The  total  bonus  thus  amounted  to  $1.75  per 
shift. 

Some  copper  production  is  made  from  the  National 
and  Caledonia  mines,  but  there  is  no  immediate  promise 
of  a  greater  copper  output.  Since  the  early  80's,  when 
the  placers  of  the  North  side,  on  Prichard  Creek,  at 
Murray,  flourished,  Shoshone  County  had  made  no  con- 
siderable gold  yield  until  1918.  During  1918  the  dredge 
of  the  Yukon  Gold  Co.  handled  4000  cu.yd.  per  day  of 
Prichard  Creek  gravels,  and  gave  a  gold  yield  the 
amount  of  which  is  not  available,  but  which  is  known  to 
be  substantial. 

The  war  record  of  the  Cceur  d'Alene  district,   ex- 
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pressed  in  its  financial  responses  to  the  needs  of  the 
Government  and  the  Army,  may  well  find  a  place  in 
an  account  of  its  activities.  The  allotment  and  actual 
subscriptions  to  the  Government  loans  and  to  Red  Cross 
and  like  campaigns  follow: 

WAR  DRIVE-S  IN  THE  COEIR  D'ALEXE  DISTRICT 

Allotment                             Subscription  Allotment                             Subscription 

First  Liberty  Loan  First  Del  Cross  Drive 

(No  record  araiUble)  $50,000                                              $33,000 

-.,«„„«  Second  Liberty  Loan  Second  Red  Cross  Drive 

$810,000                                    $1,657,000  ,, 

Third  Liberty  Loan  '2,000                                                52,000 

850,000                                         l„227,000  United  War  Work  Drive 

Fourth  Lil>ertv  Loan 

850.000                                      1.405,000  40.000                                            48.000 

Miscellaneous  subscriptions  follow:  Y.  M.  C.  A.,  $14,- 
000;  Knights  of  Columbus  $4000;  Salvation  Army, 
$3500;  Y.  W.  C.  A.,  $4000;  War  Savings  Stamps  (to 
date),  $270,000. 

It  is  thus  apparent  that  the  citizens  as  well  as  the 
mines  have  stood  the  test  of  war  times.  There  was  no 
break  in  production  or  shortage  of  products  from  the 
Coeur  d'Alene  mines  throughout  the  entire  period  of  the 
Great  War. 


British  Imports  and  Exports 

The  following  figures  of  British  metal  imports  and 
exports  (except  exports  for  use  of  British  forces  on  ac- 
tive service)  have  been  reported  by  the  Board  of  Trade, 
and  published  in  the  Ironmonger,  of  Dec.  14,  1918 : 


BRITISH  IMPORTS,  FIR.ST   II   MONTHS 
(In  Long  Tons) 

Metals  1917 

Pig  iron,  basic 31,848 

Pig  iron,  forge,  foundry 72,629 

Pig  iron,  hematite 1 5,353 

Pig  iron,  other  grades 12,585 

Steel  blooms,  etc 58,227 

Iron  bars,  angles,  rods 60,087 

Ckippcr  regulus   24.294 

Copper,  tinwrought  and  part  wrought 1 23,5 1 1 

Lead,  pig  and  sheet 133.609 

Tin.  blocks,  ingots,  etc 25,624 

Zinc,  crude 68,051 

Zinc,  manufactured 4,023 

BRITISH  EXPORTS.  FIRST  II  MONTHS 
(In  Long  Tons) 

Metals  and  Ores  1917 

Pig  iron 704,047 

Basic 10,751 

Forge  and  foundry 314,085 

HematiU 288,021 

Other  grades 91,190 


Iron  ore . 
iper 


Copi 


ncots,  etc   

Yellow  and  mixed . 

Manufactures  of. . 

Lead,  pigs,  etc 

Tin,  unwrougbt 

Zinc  and  spelter 


667 
9,911 
4,980 

482 
3,348 
9,006 
17,790 
7.771 


1918 
53,823 
27,113 
9,832 
23,288 
20,014 
23,714 
20,081 
191,737 
194,081 
11,770 
58,315 
2,495 


1918 
455,285 

12,319 
222,235 
157,696 

63,035 


160 


2,267 
4.168 
14.529 
1,330 


Quicksilver  in  California 
By  Murray  Innes* 

The  quicksilver  output  of  California  in  1918  is  esti- 
mated at  2.3,000  flasks,  as  against  24,251  flasks  in  1917 
and  21,045  flasks  in  1916.  The  decline  in  production 
was  due  partly  to  the  closing  down  of  some  of  the 
smaller  mines,  and  was  accentuated  by  the  sudden  drop 
in  production  of  the  New  Idria  mine  in  the  last  quar- 
ter of  the  year.  That  mine  made  a  record  production 
during  the  summer  of  1918,  attributable  in  part  to 
the  treatment  of  a  large  tonnage  of  old  dumps  and  sur- 
face material,  which  was  handled  mainly  by  concen- 
tration. Toward  the  end  of  the  year  these  old  mining 
dumps  were  partly  exhausted,  resulting  in  a  notable 
drop  in  the  New  Idria  output. 

As  in  recent  years,  the  New  Idria  mine  accounted  for 
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about  half  of  the  California  output,  the  rest  being  di- 
vided between  about  15  smaller  producers,  which  strug- 
gled with  steadily  increasing  operating  expenses,  owing 
to  labor  scarcity  and  inefficiency  and  the  high  cost  of 
supplies  common  to  all  Western  mining  ventures  dur- 
ing the  year.  In  general,  the  actual  cost  of  producing 
quicksilver  in  California  exceeded  $80  per  flask  in  1918, 
without  taking  into  consideration  depreciation  or  deple- 
tion, which  items  most  quicksilver  mines  have  in  the 
past  been  too  likely  to  overlook. 

The  average  cost  of  producing  the  metal  having  at 
least  doubled  in  the  last  four  years,  the  immediate  out- 
look for  the  California  quicksilver  producer  is  anything 
but  encouraging.  The  supply  of  low-grade  ore  is  ample 
and  it  is  extremely  probable  that  active  development 
work,  such  as  ha.s  been  carried  on  recently,  would  de- 
velop ores  of  better  grade.  Both  the  metallurgical  and 
the  mining  practices  are  now  entirely  up  to  date  in  the 
principal  quicksilver  mines  of  the  state,  and,  had  they  a 
fair  chance  in  the  matter  of  labor  and  other  costs,  some 
of  them  might  now  hold  their  own  in  competition  with 
the  European  producers,  but  with  costs  ranging  at  any- 
thing like  present  figures  this  seems  impossible. 

The  dumping  of  the  surplus  output  of  Europe  put  an 
end  to  the  profitable  production  of  quicksilver  in  Cal- 
ifornia prior  to  1914,  and  the  producers  have  now  every 
reason  to  fear  a  renewal  of  the  dumping  process.  Their 
costs,  as  stated,  having  doubled  in  the  last  four  years, 
they  are  now  much  more  vulnerable  to  foreign  competi- 
tion, and  though  a  few  of  the  mines  might  continue  to 
operate  for  a  time  even  at  a  loss,  the  outlook  is  for  a 
considerably  reduced  production  of  quicksilver  in  1919. 

Several  of  the  smaller  mines  recently  shut  down,  in- 
cluding the  Sulphur  Bank,  in  Lake  County;  the  Aetna 
mine,  in  Napa  County,  and  also  the  Abbott,  La  Joya, 
Big  Injun,  and  the  Socrates  properties,  and  I  am  in- 
formed that  some  of  the  larger  producers  are  seriously 
considering  doing  likewise. 

As  stated,  the  narrow  policy  of  the  United  States  Gov- 
ernment in  the  matter  of  tariff  ruined  this  once-impor- 
tant industry  before  the  war,  but  the  quicksilver  pro- 
ducers have  now  some  slight  hopes  that  such  essential 
metals  will  receive  consideration.  It  would  seem  that 
the  country  should  have  learned  the  wisdom  of  having 
available  all  the  essentials  of  national  defense,  partic- 
ularly the  raw  materials  and  metals,  and  that  it  would 
be  most  unwise  to  destroy  this  industry  again  when  a 
protective  tariff  would  insure  a  supply  sufficient  for 
home  consumption.  A  thorough  investigation  by  the 
United  States  Tariff  Commission  and  by  the  War  Trade 
Board  has  demonstrated  that  only  by  a  high  tariff  can 
the  California  producers  now  hope  to  compete  with  the 
foreign  product. 

Alaska  .Mint-s  I'rodiicod  (Jold  to  the  value  of  about  >10,- 
000,000  in  191K,  compnrt>(i  with  $14,650,000  in  1917,  accord- 
ing to  the  U.  S.  (loological  Survey.  The  total  value  of 
gold  mined  in  the  tirritory  is  now  about  $.'102,000,000,  of 
which  $21.'l.r.00,000  has  been  won  from  placers.  In  1918, 
about  69.400,000  lb.  of  copper  was  produced  in  Alaska. 
The  production  in  1917  was  88,79.3,000  lb.  The  total  cop- 
per produced  to  dnte  is  499,000.000  lb.  The  value  of  Alas- 
ka's lesser  mineral  products  in  1918  was  as  follows:  Silver, 
$870,000;  conl,  $4.35.000;  tin,  $90,000;  lead,  $85,000;  mis- 
cellaneous metallic  pro<lurts,  including  chrome  ore,  tung- 
sten, palladium,  platinum,  and  antimony,  $117,000;  and 
miscellaneous  non-metallic   products,  $120,000. 
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THE  accompanying  statistical  tables  show  clearly 
the  record  of  production  in  the  United  States. 
During  the  first  quarter  curtailment  of  production 
was  the  order  of  the  day.  The  full  effects  of  this  were 
seen  in  the  second  quarter.  Thereafter,  production  was 
fairly  steady,  and  although  much  less  than  in  1917 
was  large  in  comparison  with  the  maximum  pre-war 
year.  In  the  latter  part  of  1918  the  predominant  feat- 
ure was  the  pressure  of  the  electrolytic  producers,  who 
made  a  steadily  increasing  output.  The  spelter  pro- 
ducers had  an  unsold  stock  throughout  1918,  and  al- 
though it  diminished  in  the  second  half  there  was  con- 
siderable doubt  whether  metal  was  not  simply  passing 

SPELTER  PRODUCTION,   1913-1918,  BY  QUARTERS 

(In  Tons  of  2000  Lb.) 

Reports  of  Ore  Smelters  Only 

1913 

District                                           I  II  III                   IV 

Illinois 27,924  28,523  26,118  28,986 

Kansas-Missouri 22,006  23,820  19,204  20,127 

Oklahoma 21,430  21,840  18,502  21,458 

Others(<i) 20,722  20,153  19,238  18,211 

Totals 92,082  94,336  83,062  88,782 

1914 

Illinois 31,005  32,482  32,512  34,588 

Kansas-Missouri 13,939  14,659  13,193  11,633 

Oklahoma 22,563  22,960  22,945  23,999 

OthersCa) 22,717  22,715  24,106  24,296 

Totals 90,224  92,816  92,755  94,516 

1915 

lUinois 35,786  39,511  41,791  44,577 

Kansas-Missouri 1 4,090  24,554  32, 1 52  40,256 

Oklahoma 24,713  26,984  28,613  31,095 

Others  (a) 26,255  30,575  31,360  34,830 

Totals 100,844  121,624  133,916  150,758 

1916 

lUinois 45,344  45,547  41,953  48,651 

Arkansas 2,977  4,660 

Kansas-Missouri 38,513  42,488  39,447  33,948 

Oklahoma 34,994  38,786  42,604  52,680 

Others  (a) 37,853  39,873  41,514  48,186 

Totals 156,704  166,694  168,495  188,125 

1917 

Illinois 48,756  47,237  40,379  39,699 

Arkansas 5,597  6,847  7,596  5,661 

Kansas-Missouri 26,350  25,621  19,443  15,091 

Oklahoma 53,280  57,227  48,478  45,602 

Electrolytic 7,950  8,362  5,096  5.837 

Others(o) 42,013  41,700  39,736  38,853 

Totals 183,945  186,994  160,728  150,743 

1918 

Illinois 35,297  34,829  36,448  34,787 

Arkansas 6,157  5,603  7,629  7,317 

Kansas-Missouri 10,284  5.015  7,198  9,526 

Oklahoma  38,171  34,999  35,192  34,752 

Electrolytic 8,088  9,405  11,037  10,568 

Others  (a) 36,881  36,265  35,445  34,229 

Totals 134,878  126,116  132,949  131,179 

(a)  With  the  exception  of  one  plant  in  Colorado,  these  are  all  Eastern  works. 
In. the  fourth  quarter  of  1915  and  in  1916  is  included  Anaconda  and  other  elec- 
trolytic production. 

from  visible  into  invisible  supply.  The  stock  of  spelter 
in  hands  of  producers  on  Dec.  31  was  40,325  tons,  com- 
pared with  60,415  tons  at  the  beginning  of  the  year. 

The  fundamentals  in  the  zinc  business  of  the  United 
States  are  not  encouraging.  At  the  middle  of  1918, 
after  the  weaker  smelters  had  discontinued  business, 
probably  forever,  there  remained  among  the  strong 
and  active  concerns  capacity  for  producing  800,000  tons 
of  spelter  per  annum,  of  which  capacity  they  were 
able  to  use  only  about  five-eighths.  The  capitalization  of 
the  idle  capacity  was  estimated  at  $10,000,000.  A  sim- 
ilar situation  existed  with  respect  to  mining  and  milling 
plants,  of  which  the  unused  part  was  also  estimated  at 
$10,000,000.  The  direct  cost  of  smelting  in  a  large  part 
of  the  plants  had  increased  by  something  like  IJ  to  2 


times,  while  the  percentage  of  zinc  extraction  had 
diminished  from  an  average  of  about  86%  to  something 
like  82%.  The  lot  of  the  smelter  was  not  therefore  a 
happy  one.  The  cost  of  mining  had  similarly  increased 
in  the  Joplin  district,  but  it  was  offset  more  or  less 
by  the  mining  of  relatively  rich  ore  in  Oklahoma.  The 
price  of  ore  therefore  declined  relatively  more  than 
the  price  for  spelter.  Dissatisfaction  over  this  con- 
dition led  to  a  pooling  arrangement  being  formed  in 
October,  but  it  was  so  uneconomic  in  its  idea  that  it  was 
bound  to  blow  up,  which,  in  fact,  it  did  speedily.  At 
the  end  of  1918  there  was  a  large  surplus  of  ore,  which 
was  salable  only  with  difficulty,  but  the  declining  ten- 
dency in  the  spelter  market  indicated  the  approach  of 
the  day  of  curtailment  both  in  mining  and  smelting, 
which  would  be  the  natural  corrective. 

American  spelter  producers  have  been  looking  for  a 
revival  of  the  export  trade,  but  the  prospect  does  not 
seem  immediate.     There  was  indeed  a  certain  demand 

PRODUCTION  OF  SPELTER 

(In  Tons  of  2000  Lb.) 

By  Ore   Smelters   Only 

States                                   1914             1915              1916  1917  1918 

Arkansas 7,637  25,701  26,706 

Colorado 8,152           8,984           8,908  7,735  3,890 

lUinois 130,587        161,665        181,495  176.071  141,361 

Missouri-Kansas 53,424        111,052        154,396  86,505  32,023 

Oklahoma 92,467        111,405        169,064  204,587  143,114 

Electrolytic 10,963  27,245  39,098 

East  and  others  (o) 85,682        114,036        147,555  154,567  138,930 

Totals 370,312       507,142       680,018       682,411        525,122 

(a)  Includes  Anaconda  and  other  electrol.vtic  production  in  1915. 

in  November,  which  was  met  by  the  producers  of 
high-grade  metal.  At  about  that  time  the  British  Mu- 
nitions Ministry  reported  holding  18,769  long  tons  of 
common  spelter  and  6544  tons  of  high  grade.  France 
professed  to  have  ample  supplies.     Indeed,  the  attitude 

EXPORTS  DURING  FIRST  TEN  MONTHS 

1916  1917                     1918 

Zinc  ore,  long  tons 70  924                         55 

Zinc  dross,  lb 55,525  20,475,301            26,367,994 

Pigs,  plates,  slabs,  etc.: 

From  domestic  ore,  lb 237,256,165  228,573,972          106,945,345 

From  foreign  ore,  lb 72,021,299  112,500,809           33,876,062 

Sheets,  strips,  boiler  plates,  etc.,  lb.       19,734,045  27,907,238           21,593,074 

IMPORTS  DURING  FIRST  TEN  MONTHS 

,     ,  1916  1917  1918 

Zinc  ore  and  calamine,  gross  weight, 

long  tons 297,311  175,284  56,168 

Zmc  contents,  lb 252,951,201  135,668,774  44,480,267 

Blocks  or  pigs  and  old,  lb 1,192,657  387,447  70,246 

Zincdust,lb 1,686,665  732,647  23,046 

of  both  the  British  and  French  governments  was  toward 
disposing  of  their  holdings  before  letting  any  more 
foreign  spelter  in. 

Australia  made  an  increased  production  of  spelter  in 
1918',  and  Spain  a  decreased,  but  the  output  of  those 
countries  is  small.  During  the  first  eight  months  Japan 
exported  only  about  half  the  spelter  it  did  in  the  corre- 
sponding period  of  the  previous  year.  Whether  this 
indicates  diminished  production,  accumulation  of  stock, 
or  both,  we  do  not  know.  The  production  of  British  smel- 
ters in  1918  will  be  about  55,000  long  tons.  The  great 
new  smeltery  at  Avonmouth  was  not  finished,  nor  were 
extensions  to  other  plants,  but  these  should  be  com- 
pleted in  1919,  and  it  is  estimated  that  Great  Britain's 
capacity  for  producing  spelter  at  the  end  of  1919  will 
be  130,000  tons. 
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The  electrolytic  plant  at  Risdon,  in  Tasmania,  is  to 
be  greatly  increased  in  capacity,  and  new  plants  of 
considerable  size  are  to  be  built  in  France  (Pyrenees) 
and  in  Italy,  but  there  is  no  expectation  that  any  of 
these  will  be  producers  in  1919.  Nor  will  be  the  new 
distillerj-  of  25,000  tons'  annual  ore  capacity  of  the 
Burma  Mines,  Ltd.,  at  Sackchi.  in  India. 

Recent  reports  to  us  from  Belgium  were  that  the 
smelting  works  of  that  country  were  not  materially 
damaged,  but  it  will  be  an  indeterminate  time  before 
some  of  those  along  the  Meuse  can  resume  operations. 
However,  some  of  the  Belgian  plants,  including  Overpelt 
and  Lommel,  in  the  Campine,  were  operated  during  the 
occupation. 

The  Dutch  and  French  plants,  except  those  in  the  coal 
fields  of  Northern  France,  are  probably  in  a  position 
to  make  their  usual  production  as  soon  as  they  can  be 
supplied  with  adequate  ore  and  fuel.  The  smelteries 
of  Rheinland  and  Westphalia  are  mainly  within  the  zone 
of  occupation.  The  zinc-mining  and  smelting  district 
of  Upper  Silesia,  near  the  Polish  frontier,  is  now  the 
scene  of  Polish   advance,   with   consequential   disorder. 


The  Zinc  Market  in  1918 

At  the  beginning  of  1918  common  spelter  was  quoted 
at  7ic.  St.  Louis.  There  was  an  overproduction  and 
stocks  were  accumulating.  The  statistical  conditions 
caused  a  decline  in  the  market  to  6.60c.  That  rela- 
tively low  price,  which  was  estimated  to  be  equivalent 

.MONTHLY  AV-ERAGE  PRICE  OF  SPELTER 

Month  1916  1917   1918  1916  1917   1918  1916   1917    1916 

Jan 16  915  9  619  7  836  16.745  9  449  7.661  89  810  48  329  54  000 

Feb 18  420  10  045  7  814  18  260  9  875  7  639  97  762  47  000  54.000 

M»r....  16  846  10  300  7  461  16  676  10  130  7  286  95  048  47  000  54.000 

Apr 16  695  9  459  6  890  16  525  9  289  6  715  99  056  54  632  54  000 

May....  14  276  9  362  7  314  14.106  9  192  7  114  94  217  54  000  54  000 

June....  11  752  9  371  8  021  1 1  582  9  201  7,791  68  591  54  000  54  000 

July....  8  925  8  643  8  688   8  755  8  473  8.338  50  750  54  000  54.000 

Au« 8  730  8.360  8  985  8  560  8  190  8  635  51  587  54  000  54  000 

Sept....  8  990  8.136  9  442   8  820  7  966  9  092  52  095  54  OUO  54  000 

Oct 9  829  7  983  8.801  9.659  7  813  8  451  54  159  54  000  54  000 

Not....  II  592  7  847  8  491  1 1  422  7  672  8  141  56  023  54.000  54.100 

Dec 10  665  7.685  8  163  10  495  7  510  7.813  55.842  54  000  56.050 

Year..  12  804  8  9018  159  12  634  8  730  7  890  72  07152.413  54.180 

New  York  and  .St.  Louis,  centa  per  pound.  London,  pounds  sterling  per  long 
ton. 

to  about  3.!c.  before  the  war,  caused  a  general  closing 
of  inefficient  smelteries.  Many  of  these  were  abandoned, 
and  not  a  few  were  dismantled. 

The  curtailment  of  production  was  overdone,  in  view 
of  the  continued  large  requirement  of  spelter  for  brass 
making,  and  the  market  price  rallied  to  about  8Jc.  at 

AVERAGE  PRICE  OF  ZINC  SHEETS 


1916     1917     1918 


(In  Conta  per  Pound) 
1916     1917    1918 


1916   1917      1918 

Jan..-.23.40  21  00  19  00  .May. 24  00  19  00  15  00  Sept..  1 5  00  19.00  15  00 
Feb. .24  50  21   00   18  00  Juno. 19  50   19  00    1 5  00  Oct  1 5  JO   19  00    1 5  00 

Mar  .25  00  21  00  15  00  July  1 5  60  19  00  15  00  Nov..  .18  25  19  00  15  00 
April  .25  20  20  44   15  00  Aug..  15  00  19  00  15  00  Drr.       21   00   19  00   IS    ... 

Average  for  the  year  1916— 20  14  cenU,  1917— 19.62  cenia,     1918— I5.58cente. 

Note — Theao  kre  base  pricea  lor  ordinary  siie  sheets,  in  carload  lots.  I   o   b 
La  Sall<^Peni.  Ill  .  lea*  8%  diacounl. 

the  beginning  of  July.  After  a  minor  setback,  fur- 
ther improvement  in  the  statistical  po.sition  advanced 
the  price  to  98c.  in  September,  but  with  this  advance 
the  margin  between  common  and  high-grade  .spelters 
contracted,   and    eventually    it   ceased    to   be    profitable 


to  refine  by  redistillation.  The  supply  of  common  spel- 
ter for  sale  being  thus  increased,  the  market  started 
on  a  slow  but  steady  decline.  The  advent  of  the  armis- 
tice did  not  produce  in  zinc  just  the  same  conditions  as 
in  copper  and  lead,  for  zinc  had  never  been  under 
control.  However,  the  weakness  of  the  market  became 
a  little  more  pronounced,  and  1918  closed  with  the  quo- 
tation of  7.45  cents. 

At  the  beginning  of  1918  high-grade  spelter  was 
quoted  in  the  neighborhood  of  12Jc.  During  the  spring 
the  War  Industries  Board  fixed  12c.  as  a  maximum 
price.  A  little  later,  an  alteration  in  the  Army  speci- 
fications increased  the  supply  of  high-grade  metal. 
The  market  becoming  more  competitive,  the  price  de- 
clined below  12c.  Toward  the  close  of  1918  high-grade 
metal  was  sold  at  9c.,  and  at  the  very  end  of  the  year 
it  is  doubtful  if  it  were  properly  quotable  above  8J  cents. 

The  prices  of  sheet  zinc  and  rolled  plate  were  fixed 
at   15   and    14c.,   respectively,   and   those   prices   were 


ZINC-SMELTING  CAPACITY  OF  THE  UNITED  STATES 
(Number  of  Retorts  at  End  of  Years) 

.Name                                         Situation  1917  1918 

American  Spelter  Co.  (a) Pittsburg,  Kan.  896  (d)  896 

American  Steel  &  Wire  Co Donora,  Penn.  9,120  9,120 

American  Zinc  and  Chem.  Co.  (a) Langeloth,  Penn.  7,296  7,296 

American  Zinc  Co.  of  111 Hillsboro.  111.  4,864  4,864 

American  Zinc,  Lead  and  Smg.  Co.(o)    Dearing,  Kan.  '  4,480  (c) 

\merican  Zinc,  Lead  and  Smg.Co.(a).  Caney,  Kan."  6,080  (/)  6.080 

\mericanZinc,  LeadandSmg.  Co.  (a) .  Neodesha,  Kan.  3,760  (c) 

American  Zinc,  Lead  and  Smg.  Co E.  St.  Louis,  III.  5,620  5,620 

.Arkansas  Zinc  and  Smelting  Corpn Van  Buren,  Ark.  3,200  3,200 

.\thleticMin.  and  Smelting  Co Fort  Smith,  Ark.  1.664  2,496 

Bartlesville  Zinc  Co '.  .   Bartlesville,  Okla.  5,184  7,488 

Bartlesville  Zinc  Co Blackwell,  Okla.  9,600  9,600 

Bartlesville  Zinc  Co Collin8\-ille,  Okla.  13,400   (i)l3,400 

Bartlesville    Zinc    Co.,    Lanyon-Starr  Bartle8\ille,  Okla.  3,456  3,456 

CollinsvHlle  Zinc  Co.  (a) Collins\Tlle,  111.  1,984  (d)  1,984 

Eagle-Picher  Lead  Co Henrvctta,  Okla.  3.000  4,000 

Edgar  Zinc  Co Carondelet,  Mo.  1,982  (c) 

Edgar  Zinc  Co Cherryvale,  Kan.  5,040  5,040 

Fort  Smith  Spelter  Co Fort  Smith,  Ark.  2.560  2,560 

Grasselli  Chemical  Co Clarksburg,  W.  Va.  5,760  5,760 

Grasselli  Chemical  Co Meadowbrook,  W.  Va.       8.520  8,520 

Grasselli  Chemical  Co Terrc  Haute,  Ind.  3,360  4,200 

Hegelor  Zinc  Co Dan\-ille,  HI.  5,400  5,400 

Hcnrvetta  Spelter  Co Henr>etta,  Okla.  (a)  3,000  (6)  3,000 

Illinois  Zinc  Co Peru,  III.  (6)  4,640  5,440 

J  B.  Kirk  Gas  and  Acid  Co.  (o) lola,  Kan.  3,440(6)  3,440 

Kusa  Spelter  Co Kusa.  Okla.  7,520  5,360 

Lanvon  Smelting  Co   Pittsburg,  Kan.  (d)     448  (d)  448 

Robert  Lanyon  Zinc  and  Acid  Co Hillsboro,  HL  3,200  3,200 

Matthiesscn  &  Hcgeler  Zinc  Co La  Salle,  III.  6.168  6,168 

Mineral  Point  Zinc  Co Depuc,  HI.  9,068  9,068 

National  Zinc  Co Bartlesville,  Okla.  4,256  4.160 

National  Zinc  Co Springfield,  111.  4,480  4,480 

New  Jersey  Zinc  Co.  of  Penn Palmerton,  Penn.  7.200  7,200 

Oklahoma  Spelter  Co Kusa,  Okla.  (if)   1.600  (<fl  1,600 

Owen  Spelter  Co Cancv,  Kan.  1,920  (-f)  1,920 

Pittsburg  Zinc  Co Pittsburg,  Kan.  (d)      910  (<D  910 

Prime  Western  Spelter  Co Gas  and  lola,  Kan.  4,866  (a)  1,972 

Qninton  Spelter  (^o Quinton.  Okla.  2,016  2,016 

Sandoval  Zinc  Co Sandoval.  Ill  672  672 

Tulsa  Fuel  and  ManufacluringCo Collinsville.  Okla.  6,232  6,232 

I'nited  States  Smelting  Co.  (o) Altoona,  Kan.  4,640  (<•) 

United  .States  Smelting  Co Checotah.  Okla.  5.120(0  5.120 

United  States  Zinc  Co      Hcnrvetta.  Okla.  2,400  3.448 

I'nited  States  Zinc  Co      .«!anH  Springs,  Okla.  8.000  7.560 

I'nited  States  Zinr  Co          Pueblo.  Colo.  2.200  2,208 

United  Zinc  Smelling  Corpn Moun.l.sville.  W.  Va.  1.728  1,728 

United  Zinc  Smeltinir  Corpn Clarksburg,  W.  Va.  3,648  (i)  J,648 

Weir  Smelting  Co   (M Weir.  Kan.  (o)       448(d)  448 

Total* 216.046      202.426 

(o)  Closed  during  latter  part  of  1917.  (6)  No  report  rceoived:  entered  the  same 
as  pre\-io«s  year.  (r)  nismanlted.  (d1  Idle  all  year.  (  0  Part  (4  blocks) 
leased  to  Weir  Smelling  Cn  (o)  The  plant  at  Gns  C'ilv  was  wrfckcd  by  cyclone. 
March.  1918.  (h)  Weir  Smelling  Co.  is  ofieraling  4.^84  retorts  of  the  Caney 
plant  of  American  Zinc.  Lend  and  Smelting  Co      (.1  Idle  latter  pari  of  l">18 


maintained  until  the  end  of,  1918.  the  supply  being 
steadily  short,  because  of  insufficient  manufacturing 
capacity.  Owing  to  the  large  profit  that  those  prices 
permitted,  the  producers  of  special  grades  of  ore  in 
the  Joplin  district  claimed  a  participation  in  it  and 
obtained  a  fixed  price  of  $75  per  ton,  the  requirements 
of  the  sheet  zinc  producers  being  prorated  among  those 
ore  producers. 
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Lead  and  Zinc  in  the  Joplin  District 

By  Jesse  A.  Zook* 

At  the  close  of  1918  about  30  mills  were  operating  in 
Jasper  County,  Mo.,  not  counting  those  of  the  Waco 
camp,  and  not  all  of  these  steadily.  All  others  have 
been  removed,  some  into  Kansas,  opposite  Waco;  some 
into  Kansas,  opposite  Picher,  Okla. ;  and  many  into  the 
northern  part  of  Ottawa  County,  Oklahoma. 
m  Shipments  of  blende  from  Jasper  County  attained  the 

zenith  in  March,  1918,  with  14,605  tons,  and  dropped 
to  4932  tons  in  November.  Calamine  shipments,  only 
424  tons  in  March  and  644  tons  in  June,  rose  to  680 
tons  in  November.  Lead  shipments  fell  from  2335  tons 
in  March  to  1526  tons  in  June  and  1076  tons  in  No- 
vember.   Some  revival  is  noted  around  Duenweg,  where 

TABLE  I.     ORE  PRICES  IN  THE  JOPLIN  DISTRICT  FOR    1 1    YEARS 
(Per  Ton  of  2000  Lb.) 

' Zinc  Ores .  .— —  Lead  Ores 

High           Average  High  Average 

1908 $47.00           $43.20  $66.00  $54.66 

1909 55.00            41   08  60.50  54  56 

1910 : 52.00            40  42  58  00  51.98 

1911 51.00             39  90  64  00  56  76 

1912 67.00             53  33  68  00  56.60 

1913 59.00            42  26  58.00  52  52 

1914 54.00             40  45  54.50  45  55 

1915 138.90             79  30  80.00  55  08 

1916 131.70             84.72  104.84  84.07 

1917 101.95              57  70  135.50  98.00 

1918   78,70             5133  106.00  88.98 

a  small  mill  has  been  erected,  and  at  Alba  one  mill  has 
resumed  under  new  management.  The  three  properties 
of  the  Athletic  Mining  and  Smelting  Co. — ^the  Athletic, 
at  Duenweg;  the  Bertha  A,  at  Webb  City;  and  the 
Mutual,  at  Oronogo- — with  the  Circle  mine,  of  the  Con- 
necticut Zinc  Corporation,  at  Oronogo,  produce  the  bulk 
of  the  blende  obtained  at  these  three  points.  All  other 
southwest  Missouri  counties  fell  far  behind  their  1917 
record,  with  the  one  exception  of  Barry  County,  which 
made  a  small  shipment  each  of  blende  and  calamine. 

The  increase  in  zinc  production  for  Cherokee  County, 
Kan.,  came  from  new  sources,  as  the  galena  production 
decreased.  The  greater  increase  came  from  the  Blue 
Mound  section,  near  Treece,  with  a  fair  increase  oppo- 
site Waco.  Prospecting  during  1917  and  developments 
in  1918  offer  promise  of  greater  gains  in  1919  from  each 

TABLE  II.     MONTHLY  AVERAGE  PRICES  OF  BLENDE,   CALAMINE, 

AND  LEAD  IN   1918,  IN  THE  JOPLIN  DISTRICT 

(Per  Ton  of   2000  Lb.) 

All  Zinc 

Blende        Calamine  Ores  Lead 

January $55.01  $35.97  $55.14  $74.37 

February.. 55  84  37  46  54  99  78  75 

March : 54.40  38.08  53.72  85  04 

April 47.55  32  82  45  96  83  50 

May 44.59  31.89  44.16  81,81 

June ■ 49.61  34.53  48.78  87  99 

July 52  52  35  55  51   89  97.16 

August 55.75  35.65  54.83  98.17 

September 53  26  3791  52  73  101    35 

October -, .        53,80  37.91  52  95  99  47 

November 53.29  39  62  51.97  100   13 

December 44.15  36,00  44,00  83.00 

Year $52.00  $37.14  $51.33  $88.98 

of  these  areas.  Prospecting  between  Blue  Mound  and 
Baxter  Springs  suggests  the  possibility  of  developments 
that  will  return  a  notable  production. 

In  northern  Ottawa  County,  Okla.,  it  is  estimated  that 
if  the  zenith  has  not  been  attained  it  will  be  passed  by 
mid-year  of  1919.  The  blende  shipments  of  1918  in- 
creased over  100%,  and  those  of  lead  showed  nearly 
100%  increase.  A  visible  stock  of  approximately  20,000 
tons  of  blende  is  stored  in  bins  in  this  area,  with  50% 

•statistician.  Joplin,  Missouri. 


to  60%  of  it  sold.  In  eastern  Ottawa  County,  a  pros- 
pecting campaign  has  resulted  in  some  developments  in 
the  vicinity  of  Peoria,  close  to  the  Missouri  line. 

Flotation  practices  made  marked  strides,  in  the  field 
under  review,  during  1918,  accomplishing  astonishing 
results  for  those  installing  it  as  an  experiment,  and 
establishing  it  as  a  fixed  and  approved  method  for  the 
concentration  of  fines.  Installations  were  made  in  some 
instances  to  handle  the  fines  passed  over  sludge  tables, 
and  the  later  installations  have  exclusive  flotation  treat- 
ment  of   fines. 

Volunteering,  the  engineering  corps,  the  draft,  and 
Government  employment  at  higher  wages  than  paid  in 
the  mines,  called  many  of  the  efficient  workmen  from 
this  field.  These  causes,  with  the  influenza  epidemic, 
and  inefficiency,  aided  in  preventing  the  accumulation  of 
a  disastrous  surplus  ore  stock  in  the  district. 

Zinc  blende  prices  at  the  beginning  of  1918  were  on 
a  basis  of  $70@50,  falling  to  $65@50  at  the  end  of 
February,  to  $60@40  the  end  of  March,  and  to 
$55@37.50  at  the  end  of  April.  The  first  of  May 
brought  a  fixed  basis  for  premium  grades  at  $75,  which 
was  carried  through  the  rest  of  the  year.  An  allocating 
committee  adjusted  a  division  of  the  shipment  among 
producers.  By  the  end  of  June,  a  second  rating  of  ore 
for  Class  B  spelter  was  arranged  by  which  a  part  of 

TABLE     III.    .SHIPMENTS  OF    BLENDE,  CALAMINE,  AND  LEAD  IN 
THE  JOPLIN  DISTRICT,  WITH  VALUES 

Blende,  Calamine,  Lead, 

Missouri                                              Lb.  Lb.  Lb.  Values 

Jasper  County.'. 174,580,220  9,755,710  35,395,960  $6,547,370 

Newton  County 22,435,510  27,023,930  535,520  1,108,130 

Lawrence  County 3,050,860  4,517,970  187,220  162,880 

GreeneCounty '. 524,010  83,300     14,160 

Christian  County 231,040  165,510     6,110 

Howell  County 171,310     1,800 

DadeCounty 115,880     1,630 

Barry  County 34,270  59,390     1,230 


Totals 200,865,910    41,893,000    37,119,700     $7,843,310 

Oklahoma 

OttawaCounty 643,227,720     101,025,910     21,467,400 


1918  District  Total 944.227,450     45,672.510  149,126,490  $32,579,000 

1 9 1 7  District  Total 884,325,450     75.564,480  144,392,770     41,125,510 

Increase 79,901,000      4,733,720     

Decrease 29,891,970     8,547,510 

(a)  Ores  settled  for  by  Joplin  purchasing  agencies.  An  estimate  of  Mr.  Dunlap, 
of  the  U.  .S.  GeoIopicaJ  Survey,  places  the  total  Arkansas  production  at  5000 
tons  blende  and  calamine,  and  200  tons  of  lead, 

the  production  received  practically  a  fixed  price  until 
the  end  of  November  of  $60@55  basis.  A  third  rating 
of  ore  entering  into  the  production  of  Prime  Western 
spelter  lasted  for  three  weeks  in  November,  an  agreed 
schedule  being  paid  by  several  purchasing  agencies. 
December  closed  with  an  open  market  for  all  grades  of 
blende,  with  the  price  on  a  basis  of  $46@42.50.  Cala- 
mine prices  began  on  |38@31  basis,  falling  to  $33@30 
the  middle  of  February,  after  which  a  ?40@35  basis 
prevailed  to  the  end  of  March.  April  opened  with 
$35@30,  closing  at  $30@25,  which  quotation  extended 
to  the  ^hird  week  of  July,  when  a  basis  of  $35@25  gen- 
erally ruled.  The  next  week  it  advanced  to  $37.50@30, 
ending  August  at  $40@35,  a  price  that  continued,  with 
a  few  exceptions,  to  the  end  of  November,  when  it 
dropped  to  $38@30.  Lead  advanced  from  a  basis  of 
$83@80  to  $88@86  the  second  week  of  March,  then  fell 
to  $80  at  the  end  of  April,  advancing  steadily  to  $100 
basis  the  third  week  of  July.  Occasional  sales  at  a 
premium  gave  a  basis  equivalent  of  $103  at  various 
times  until  the  end  of  November,  when  the  market 
dropped  to  an  $80  basis. 
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Iron  and  Steel 


THE  year  1918  will  always  remain  a  memorable 
one  in  the  steel  industry.  The  distinguishing 
feature  was  the  contrast  between  the  beginning 
and  the  end  of  the  year,  and  the  complete  cooperation 
that  prevailed  in  the  face  of  increasing  demands  for 
steel  is  greatly  to  the  credit  of  the  various  govern- 
mental boards  and  the  heads  of  the  industry.  In  May, 
the  Director  of  Steel  Supply  announced  that  the  entire 
United  States  steel  production  must  be  placed  at  the 
disposal  of  the  country,  and  in  June  the  industry  vol- 
untarily accepted  Government  supervision.  This  re- 
sulted in  a  system  of  priorities  in  production  and  de- 


TABLE  I.     I.AKE  SUPERIOR  IRON-ORE  SHIPMENT- 


Eecanaba 

Marquette.  . . 

Ashland 

Two  Harbore. 

Superior 

Duluth .  . . 


(In  Long  Tons) 
1916 

7,457.444 

3,858.092 

8,057,814 

..    .  10,735,853 

12,787.046 

21,837,949 


1917 
7,156.854 
3,207,145 
7,597,841 
9,990.901 
13,978.741 
20.567,419 


1918 
5,774,969 
3,457.054 
7,565,608 
8,723.472 
14,068.341 
20.567.288 


Totals  by  lake    64.734, 1 98 

Totals  alJ  rail  (est.) 1.924.268 


Total  shipments 66,658,466         64,437,003         63,156,732 


TABLE  II.     MONTHLY  PRODUCTION  OF  COKE 
PIG  IRON  IN  THE  UNITED  STATES,  BEGINN 
(In  Long  Tons) 
1914  1915  1916 

January 1,885.054       1,601,421       3,185,121 

February 1.888.670       1,674.771       3.087,212 

March 2.347,867       2.063.834       3.337,691 

April 2,269.655       2.116.494       3,227.768 

Kay 2.092.666       2.263,470      3,361,073 

June 1.917.783       2.380.827       3.211.588 

July 1.957,645       2,563,420       3.224.513 

August 1,995.261       2.779.647       3,203,713 

September 1,882,577       2,852,561       3.202,366 

October 1,778.186      3.125.491       3.508.849 

November 1,518.316       3.037.308       3.311.811 

December 1,515,752      3,203.322      3.178,651 


AND  ANTHRACITE 
ING  JAN.    I,  1914 


1917 
3,150,938 
2,645.247 
3.251.352 
3,334.960 
3.417,340 
3,270,055 
3.342,438 
3.247,947 
3,133,954 
3,303,038 
3,205,794 
2.882.918 


1918 
2,411.768 
2.319.299 
3.213.091 
3.288.211 
3.446.412 
3,323,791 
3,420.988 
3.389,585 
3.418,270 
3.486,941 
3,354,074 
3,433,617 


Totals  (o)..  23.049,752     29,662,566     39,039,356    38,185,981     38,506,047 

(a)  Totals  do  not  include  charcoal  pig  iron .    Figures  secured  from  Iron  .\u^ 

livery  that  was  maintained  in  full  until  the  signing  of 
the  armistice.  After  that  date  there  were  cancellations, 
and  prices  dropped,  but  the  efforts  of  the  industry  to 
bring  about  a  readjustment,  a  continuation  of  satis- 
factory labor  conditions,  and  a  stable  basis  through- 
out were  untiring. 

Lake  shipments  of  iron  ore  from  the  Lake  Superior 
districts  for  1918  were  61,156,732  tons,  a  decrease  of 
1,342,169  tons  from  1917,  when  62,498,901  tons  was 
shipped.  Cuyuna  Range  shipments  totaled  2,432,838 
tons,  an  increase  of  9954  tons  over  those  of  1917. 
It    is    estimated    that   approximately    700,000    tons    of 


manganiferou.'i  iron  ore  was  shipped  in  1918  from  the 
Cuyuna.  Rail  shipments  during  1918  increased  over 
those  of  1917  and  probably  exceeded  2,000,000  tons. 
The  Lake  shipping  season  was  practically  completed 
the  latter  part  of  November.  Through  the  excellent  co- 
operation of  the  various  committees  directing  the  Lake 
trade,  transportation  and  distribution  of  ore  were  ade- 
quately arranged  and  ample  supplies  furnished  to  the 
furnaces. 

The  increase  of  37c.  per  ton  in  freights,  and  the 
three  voluntary  wage  increases,  which  originated  in 
Eastern  steel  mills  and  were  continued  to  the  iron 
mines,  were  forceful  arguments  for  the  increases  in 
iron-ore  prices.  At  the  beginning  of  the  season  these 
remained  on  the  same  basis  as  in  1917.  On  July  21, 
1918,  a  45c.  increase  was  granted,  and,  effective  Oct. 
1,   a  further   increase   of   25c.   per   ton   was   allowed. 

TABLE  III.    PIG-IRON  PRODUCTION  (a)  FOR  15  YEARS 


1904 16,497,003 

1905 22.992.380 

1906 25,307.391 

1907 25.781,381 

1908 15,936.918 

(a)  American  Iron  and  .Stee!  Institute. 

(6)  Estimated. 


(In  Long  Tons) 

1909 25,795,471 

1910   27,303,567 

1911 23.649.547 

1912    29.726,937 

1913 30,966,152 


1914 23.332.244 

1915 29,916,213 

1916 39,434,797 

1917 38,621.216 

1918(6)         38,820,000 


TABLE  \\.     PIG-IRON  PRODUCTION  BY  GRADES 


Grades 

Basic 

Bessemer 

Foundry 

Malleable 

Forge   

PpUgeleisen 

Ferroraanganese. . 
All  other 


1917- 
Long  Tons      Per  Cent. 


17.671,662 

13,714,732 

5,328,258 

1,015.579 

345.707 

171.685 

281.425 

92.168 


45  8 
35  5 
13  8 
2  6 
0  9 
0  5 
0  7 
0  2 


Totals 

(fi)  Estimated. 


38,621.216  100  0 


18,361.860 

12,810.600 

5,357,160 

1,281,060 

427.020 

194.100 

310,560 

77,640 

38,820,000 


47  3 
33.0 
13  8 
3.3 
II 
O.S 
0  8 
0  2 


Final  prices  were:  Old  Range  bessemer,  $6.65;  Mesabi 
Range  bessemer,  $6.40;  Old  Range  non-bessemer,  $5.90, 
and  Mesabi  Range  non-bessemer,  $5.75  per  ton. 

Pig-iron  production  in  1918  was  about  38,820,000 
tons  of  all  grades,  as  compared  with  38,621,216  tons 
in  1917.  In  the  early  part  of  the  year,  production 
of  pig  iron  fell  below  that  of  previous  years,  but  re- 
acted strongly  with  advancing  demands.  Production 
of  steel  ingots  in  1918  showed  a  decrease  from  that  of 
1917,  when  it  was  43,700,000  tons.  Shell  steel  was 
the  largest  in  demand,  and  approximately  5,000,000 
tons  was  produced. 


Pittsburgh  Iron  and  Steel  Markets 


By  B.  E.  V.  LUTY* 


AS  THE  Great  W.ir  lasted  through  more  than  10 
l-\  months  of  1918,  the  course  of  the  iron  and  steel 
■*-  .*-  industry  in  the  year  must  be  viewed  chiefly  from 
a  war  standpoint.  Except  for  the  unfortunate  curtail- 
ment in  output  in  the  fir.st  two  months  of  the  year, 
caused  by  trafflc  conditions,  the  tonnage  output  was 
fairly  .satisfactory.  It  wa.'i  not  by  any  means  equal 
to  capacity,   but  there  were   various   barriers   to   full 


•971   Union   Arcade.  PltUburgh,  renn.a)lvftnla. 


production,  and  on  the  whole  the  showing  was  a  grati- 
fying one.  Owing  to  the  lessened  pressure  for  material 
after  the  signing  of  the  armistice,  there  was  a  slight 
falling  off  in  production.  Altogether,  the  1918  output 
of  steel  ingots  was  about  42,000,000  gross  tons,  com- 
paring with  about  43,700,000  tons  in  1917  and  41,400,- 
000  tons  in  1916. 

There  was  more  or  less  labor  shortage  in  the  iron 
and  steel  industry  throughout  the  war,  but  the  curtail- 
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ment  in  output  on  this  account  was  not  great  in  itself. 
The  labor  shortage  fell  largely  upon  construction  work, 
which  the  mills  had  to  forego.  As  to  performance, 
common  labor  was  more  or  less  indifferent,  and  hardly 
rendered  as  good  service  for  the  high  wages  paid  as  it 
had  rendered  in  former  times  for  wage  rates  half  as 
high.  Skilled  and  partly  skilled  labor,  however,  per- 
formed their  work  very  well. 

One  obstacle  to  the  fullest  production  of  steel  ingots 
was  the  shortage  of  scrap  of  good  quality,  which  was 
simply  a  result  of  the  character  of  the  industrial  oper- 
ations being  carried  on.  As  the  railroads  were  short 
of  cars,  locomotives,  and  new  rails,  as  well  as  of  labor 
to  lay  rails,  there  was  little  scrapping  of  material,  and 
thus  the  railroads  did  not  furnish  their  usual  quota 
of  old  material.  There  was  hardly  any  new  construc- 
tion except  for  war  purposes;  hence  little  wrecking  of 
bridges  and  buildings.  Again,  much  steel  was  shipped 
out  of  the  country  in  unfinished  form,  and  the  scrap 
resulting  from  converting  such  steel  into  manufactured 
goods  was  produced  abroad. 

At  times  there  was  a  shortage  of  steel-making  pig 
iron,  and  this  was  notably  the  case  in  January  and 
February,  when  the  inability  of  the  railroads  to  move 
coal  and  coke  resulted  in  light  operations  at  blast 
furnaces.  Thus  it  is  not  surprising  that  only  about 
42,000,000  tons  of  ingots  was  produced  in  1918,  al- 
though the  capacity,  under  normal  working  conditions, 
is  undoubtedly  more  than  47,000,000  tons.  Production 
of  ingots  in  1913  was  30,300,000  tons,  and  capacity  at 
the  close  of  that  year,  or  at  the  beginning  of  the  war, 
was  about  34,000,000  tons,  so  that  there  has  been  an 
increase  of  about  40%.  This,  however,  is  not  par- 
ticularly excessive,  considering  the  previous  grovs^th 
of  the  steel  industry.  The  history  of  that  industry, 
however,  shows  that  it  is  to  the  domestic  market,  rather 
than  to  foreign  markets,  that  the  steel  makers  must 
turn  for  demand  to  engage  this  capacity. 

Government  price  regulation  of  the  iron  and  steel 
industry  worked  fairly  smoothly.  Arguments  were 
made  from  time  to  time  that  higher  prices  should  be 
allowed,  but  much  of  the  talk  indulged  in  was  doubtless 
for  the  purpose  of  forestalling  reductions  which  the 
authorities  might  have  had  in  mind.  The  great  ma- 
jority of  producers  made  large  profits,  subject  to  heavy 
taxes,  though  a  few  small  producers  had  only  a  scant 
margin,  and  were  less  subject  to  taxation. 

The  important  finished  steel  products  were  unchanged 
as  to  price  during  the  period  of  Government  control, 
though  two  changes  were  made  in  pig  iron  in  1918,  one 
being  a  reduction  and  the  other  an  advance  table. 

The  year  opened  with  pig  iron  at  a  basing  price  of 
?33,  f.o.b.  furnace,  bessemer  being  10%  higher,  or 
$36.30.  Foundry  iron  at  base  price  was  such  as  con- 
tained 1.75  to  2.25%  silicon,  and  the  No.  2X  made  by 
Eastern  furnaces,  running  2.25  to  2.75%,  was  50c.  in 
advance,  or  $33.50.  On  Apr.  1,  basic  iron  was  reduced 
$1,  to  $32,  bessemer  being  still  10%  above  basic,  or 
$35.20.  On  Oct.  1,  the  basic  price  of  pig  iron  was  in- 
creased $1,  but  this  did  not  apply  to  bessemer.  The 
advance  on  foundry  iron  with  silicon  2.25  to  2.75%  was 
increased  from  50c.  to  $1.25.  Eastern  Pennsylvania 
furnaces  were  given  a  Pittsburgh  basing,  and  Virginia 
and  Tennessee  a  Birmingham  basing,  whereby  the  fur- 
naces mentioned  experienced  a  separate  and  additional 


advance.     Government  prices  continued  to  the  end  of 
the  year  1918,  with  no  definite  prospect  of  a  decline. 

The  last  quarterly  meeting  between  the  War  Indus- 
tries Board  and  the'general  committee  of  the  American 
Iron  and  Steel  Institute  was  scheduled  for  Dec.  11.  The 
committee  attended  the  meeting  prepared  to  submit  a 
schedule  of  price  reductions  to  rule  for  the  first  quarter 
of  the  new  year,  but,  not  much  to  the  surprise  of  the 
committee,  the  War  Industries  Board  refused  to  have 
the  statement  even  read  into  the  minutes,  explaining 
that  it  was  through  price  fixing.  The  statement  was 
thereupon  given  to  the  press.  The  steel  producers  im- 
mediately began  quoting  the  suggested  reduced  prices, 
but  the  pig-iron  producers  did  not  recognize  the  $3 
reduction  suggested  for  pig  iron.  The  accompanying 
table  shows  average  prices  in  1917,  Government  prices 
and  the  reduced  prices  eifective  after  the  meeting  of 
Dec.  11  for  1918.  Billets  are  per  gross  ton.  Beams, 
plates,  bars,  and  black  sheets  are  per  100  lb.  Pipe  is 
represented  by  a  basing  discount  from  list,  and  nails 
are  per  keg,  base. 

PRICES  OF  STEEL  PRODUCTS 

1918 

1917  Government  Reduced 

Billets,  per  gross  ton $71.16  $47.50  $43.50 

Beams,  per   100   lb 3.66  3.00  2.80 

Plates,   per   100    lb 5.21  3.25  3.00 

Bars,     per    100     lb 3.49  2.90  2.70 

Black  sheets,   28   gage,  per  100  lb.  6.29  5.00  4.70 

Pipe,  discount  from  list 52J%  51%  54% 

Wire  nails,  per  keg $3.56  $3.50  $3.50 

During  Government  control  ferromanganese  stood  at 
$250,  delivered,  for  70%,  as  the  result  of  an  informal 
understanding.  At  the  close  of  1918  a  new  market  price 
had  not  been  definitely  established. 

At  the  beginning  of  1918,  the  War  Industries  Board 
was  exercising  only  a  limited  amount  of  control  over 
the  distribution  of  iron  and  steel,  its  regulations  per- 
taining chiefly  to  prices.  By  reason  of  growing  needs 
for  steel,  and  the  reduced  rate  at  which  steel  was  made 
early  in  the  year,  it  became  necessary  that  the  steel 
industry  should  recognize  more  fully  the  war-time  re- 
quirements, and  the  Director  of  Steel  Supply  had  to 
make  the  industry  fully  acquainted  with  the  fact.  At  a 
meeting  held  on  Apr.  26,  the  iron  and  steel  producers 
took  a  "100%  efficiency  pledge,"  promising  their  entire 
efforts  would  be  directed  toward  helping  to  win  the  war. 

In  June  the  scheme  of  distribution,  which  had  pre- 
viously covered  only  a  certain  number  of  priorities,  was 
greatly  extended,  and  in  July  "automatic  priority"  was 
provided  for  many  cases  in  which  previously  it  had 
been  necessary  for  the  War  Industries  Board  to  issue 
individual  priorities.  The  sequence  of  importance  was 
as  follows:  Class  AA  priorities,  Class  A  priorities, 
CMss  B  priorities.  Class  C,  or  preference  steel,  and 
Class  B,  or  permit  steel.  No  steel  could  be  manufac- 
tured or  shipped  against  a  given  class  of  orders  until 
provision  had  been  made  that  all  steel  of  a  higher  order 
would  be  made  and  shipped  within  the  time  required 
by  the  buyer.  The  preference  list  was  a  "list  of  pur- 
poses entitled  to  preference  treatment."  After  priori- 
ties and  preference  wants  were  fully  met,  producers 
could  make  and  ship  Class  D  steel,  upon  written  permis- 
sion, for  purposes  not  recognized  as  essential. 

An  important  thing  that  this  distribution  system 
showed  was  that  steel  is  the  backbone  of  industry,  for 
when  nearly  all  industries  were  summoned  to  help  win 
the  war  they  required  more  steel  than  could  be  made. 
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There  was  a  shortage,  yet  there  were  few  industries 
that  were  denied  steel. 

Larger  wage  advances  occurred  in  1918  than  in  either 
of  the  two  preceding  years.  From  the  general  wage 
advance  of  Feb.  1,  1913,  to  the  beginning  of  1916  there 
was  no  general  change  in  wage  rates  in  the  iron  and 
steel  industry.  Wage  advances  during  the  war  period 
occurred  as  follows:  1916,  Feb.  1,  May  1,  Dec.  15; 
1917.  May  1,  Oct.  1 ;  1918,  Apr.  15,  Aug.  1,  Oct.  1.  All 
these  advances  averaged  about  10%  each,  except  that 
the  advance  of  Apr.  15,  1918,  was  about  15%,  and  the 
advance  of  Oct.  1,  1918,  was  chiefly  the  establishment 
of  the  basic  eight-hour  day  system  of  payment,  provid- 
ing 14  hours'  pay  for  12  hours'  work  and  11  hours'  pay 
for  10  hours'  work,  with  some  advances  to  eight-hour 
men  to  equalize.   The  standard  hourly  rate  in  1915  was 


about  19c.  for  common  labor,  this  increasing  to  about 
42c.,  Aug.  1,  1918,  though  after  the  establishment  of 
the  eight-hour  basic  day  12-hour  men  received  an  actual 
average  of  49c.  per  hour,  or  two  and  one-half  times 
the  rate  in  1915. 

Though  such  wages  appeared  excessive,  no  way  to 
effect  a  reduction  presented  itself  at  the  close  of  the 
war.  The  iron  and  steel  industry  sought  to  secure  more 
efficient  performance  as  one  means  of  reducing  its  ex- 
tremely high  wage  cost  per  ton.  As  to  its  business  pros- 
pects, the  industry  recognized  that  the  cost  of  putting 
steel  into  employment  was  extremely  high,  through  high 
wage  rates  and  indifferent  performance  of  labor  in  the 
building  and  other  trades  consuming  steel,  and  that  this 
would  have  a  great  influence  upon  investors  in  perma- 
nent construction  work. 


Iron  Mining  in  the  United  States 


THE  extraordinary  demand  for  iron  ore  in  1918 
was  met  by  a  sustained  and  successful  effort  on 
the  part  of  the  mine  operators  to  keep  pace  with 
the  requirements.  Though  the  total  shipments  from 
the  Lake  Superior  districts  were  less  than  in  1917,  they 
were  sufficient  to  provide  the  furnaces  with  the  neces- 
sarj'  stocks  to  carry  them  over  until  next  season.  At 
practically  all  of  the  iron-producing  districts,  operations 
were  impeded  by  insuflSciency  or  inefficiency  of  labor; 
the  draft  called  a  number  of  the  men,  the  influenza 
epidemic  had  a  further  serious  effect  on  the  situation, 
and  in  some  districts  there  was  a  tendency  for  some 
of  the  men  to  seek  other  work.  Toward  the  close  of 
the  shipping  season,  and  the  accompanying  slowing 
down  of  outside  operations,  the  labor  situation  became 
easier. 

There  were  no  strikes  or  labor  troubles  during  the 
year  in  the  iron-mining  indu.stry.  In  the  Lake  Superior 
districts,  wages  were  increased  three  times,  all  of  the 
operators  following  the  lead  set  by  the  United  States 
Steel  Corporation.  In  spite  of  the  fact  that  the  price 
of  iron  ore  was  raised  twice  during  1918,  the  inde- 
pendent ore  producers  operated  under  a  real  hardship, 
as  the  increase  in  ore  prices  was  only  sufficient  to 
cover  the  raise  in  freight  rates,  and  operative  costs 
continued  to  rise.  Common  surface  labor  received  $4.84 
per  day,  and  average  contract  miners  were  paid  83c. 
per  hour,  so  that  it  was  little  wonder  that  even  large 
underground  operations  piled  up  co.sts  of  $4.40  to  $4.60 
per  ton  of  ore,  placed  in  cars  at  the  mine.  In  Tennessee, 
wages  have  increased  150%  in  the  last  three  years;  in 
the  New  York  iron  mines  they  were  practically  doubled 
during  1918. 

The  more  extensive  utilization  of  labor-saving  devices 
was  not  so  marked  in  1918  as  had  been  expected. 
However,  the  various  types  of  improvetl  machinery  and 
apparatus  which  were  adopted  in  1917  on  the  Mesabi 
Range  were  used  exten.tively  in  1918.  On  the  Gogebic 
Range,  the  Halby,  Hoar,  and  Middlemiss  shoveling 
machines  were  installed  in  .several  of  the  mines,  and 
in  the  New  York  magnetic  mines  electric  shovels  were 
used  underground  to  compensate  for  the  shortage  in 
men  required  for  mucking  operations. 


In  the  Lake  Superior  districts,  with  the  larger 
companies,  the  high  taxes  on  profits  resulted  in  unusual 
activity  in  e.xploring  and  the  taking  of  bigger  chances. 
New  development  and  new  equipment  appealed  to  few, 
as  the  depreciation  allowed  by  present  tax  laws  meant 
that  one  would  not  be  allowed  to  charge  off  the  real 
shrinkage  in  the  value  of  the  plant  before  paying  the 
larger  part  of  the  income  in  taxes.  The  changes  in 
railroad  transportation  were  burdensome  to  the  mine 
operator,  and  the  ruling  which  requires  the  industry 
to  pay  for  all  railroad  spurs  and  tracks  and  for  all 
service  other  than  actual  hauling  of  the  ore  was  a  great 
drawback  to  new  development.  Though  it  compelled 
those  industries  that  could  do  so  to  establish  themselves 
close  to  the  railroads,  the  mines  are  "where  they  are," 
and  even  the  old  rates  (before  the  present  double  rates) 
for  shipping  ore  to  the  head  of  the  lakes  were  excused 
on  the  ground  of  the  extra  service  given  in  the  way 
of  building  spurs  and  sidings,  switches  at  stockpiles, 
and  storage  in  cars  and  at  the  docks.  During  1918  all 
of  these  were  charged  for,  in  addition  to  the  doubling 
of  the  haulage  rates,  and  these  increases  constituted 
a  permanent  expense  on  the  cost  sheet. 

New  Shafts  Sunk  on  Mesabi  Range 

On  the  Mesabi  Range  of  Minnesota,  both  open-pit 
and  underground  properties  were  active,  although  there 
were  few  new  shippers.  Among  new  shafts  sunk  were 
the  Majorca,  at  Calumet;  the  South  Agnew,  at  Hibbing; 
the  John.'fon,  at  Virginia;  the  Wistar,  at  McKinley; 
and  the  Pilot  mine,  at  Mountain  Iron.  At  Kewatin,  on 
the  western  Mesabi,  Butler  Hros.  completed  stripping 
the  Bennett  mine,  and  ore  was  loaded  from  the  pit  on 
contract  by  the  Guthrie  company.  The  mine  is  operated 
by  Pickands,  Mather  &  Co.,  which  company  conducted 
underground  operations.  The  Mississippi  was  a  new 
shipper  in  1918,  having  been  taken  over  by  the  Inter- 
state Iron  Co.  The  International  Harvester  Co.  sunk 
r.  shaft  at  the  Sargeant  mine  and  completed  buildings. 
The  property  is  to  be  operated  as  an  underground  and 
open-pit  mine,  and  stripping  is  being  done  by  the 
Win.'^ton-Dear  Co.  A  number  of  workmen's  houses 
Were  built  at  various  points  by  the  Oliver,   Cleveland 
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Cliffs,  Pickands  Mather,  and  Shenango  companies. 
Building  of  washing  plants  on  the  western  Mesabi  was 
brisk,  but  no  new  treatment  methods  were  brought  out 
in  1918.  The  first  shipment  of  low-phosphorus  sinter 
produced  from  eastern  Mesabi  magnetic  ores  was  made. 
The  Wade  mine,  at  Kinney,  formerly  the  Helmer,  was 
acquired  by  the  Cleveland  Cliffs  Iron  Co.  Changes  in 
ownership  during  1918  were  mostly  in  the  cleaning  up 
and  leasing  of  the  Great  Northern  ore  lands,  and  lands 
that  were  associated  with  the  Great  Western  Mining 
Co.  Few  ore  lands  are  now  obtainable  on  the  Mesabi 
Range. 

Manganiferous  Iron-Ore  Mines  of  Cuyuna 
Developed  for  War  Market 

During  1918  an  active  season  prevailed  at  the  mines 
on  the  Cuyuna  Range,  although  the  close  of  the  year 
shows  an  unsettled  condition  among  operators  of  the 
small  manganiferous  iron-ore  properties.  These  mines 
were  developed  for  a  strictly  war  market,  and  the 
releasing  of  tonnage  for  the  unrestricted  importation 
of  foreign  manganese  ore  and  ferromanganese  leaves 
them  in  a  precarious  position.  Shaft  sinking  was 
carried  on  at  the  Northland,  Ida  Mae,  Preston,  Merritt, 
Adbar,  Clark,  Joan  No.  3,  Hopkins,  Cuyuna-Mille  Lacs, 
Cuyuna-Duluth,  Martin,  Huntington,  Arko,  and  Bonney 
Belle  mines.  The  Cuyuna-Duluth,  Croft,  Thompson, 
Preston,  and  Gloria  mines,  all  underground  properties, 
closed  early  in  December.  The  Oneida  Mines  Co.  built 
and  operated  the  only  manganiferous  iron  ore  washing 
plant  on  the  Cuyuna  Range,  at  the  Cuyuna-Sultana  mine. 
The  Omaha  Iron  Co.  erected  a  drying  plant  at  the 
Wilcox  mine,  which  was  completed  in  July.  There  was 
considerable  new  construction  in  surface  plants  and 
buildings,  most  of  which  was  carried  on  at  the  new 
properties. 

Two  New  Mines  Opened  on  Marquette  Range 

On  the  Marquette  Range,  in  Michigan,  several 
diamond  drills  were  operated  throughout  1918  by  the 
Cleveland  Cliffs  Iron  Co.  in  prospecting  for  other  ore- 
bodies  to  take  the  place  of  those  which  are  being 
exhausted.  Some  exploration  was  done  by  the  Florence 
Iron  Co.  at  the  Kloman  mine,  at  Republic.  New  mines 
opened  were  the  Maitland,  at  Palmer,  and  the  Bames- 
Hecker,  at  Ishpeming.  The  Maitland  and  the  Francis 
and  Mackinaw  mines,  in  the  Gwinn  district,  were  new 
producers  in  1918.  The  Princeton  mine,  at  Princeton, 
was  reopened.  Producers  in  1918  were:  American, 
Angeline,  Athens,  Breitung-Hematite,  Cambria,  Cliffs 
Shaft,  Empire,  Francis,  Gwinn,  Holmes,  Isabella,  Lake, 
Maas,  Mackinaw-Gardner,  Maitland,  Mary  Charlotte, 
Morris-Lloyd,  Negaunee,  Princeton,  Republic,  Salisbury, 
Section   16,   and   South   Jackson  mines. 

I  New  Orebodies  Opened  on  Gogebic  Range 

Considerable  drilling  was  done  during  1918  on  the 
Gogebic  Range  by  the  Jones  &  Laughlin  Ore  Co.,  and 
the  Republic  Iron  and  Steel  Co.  The  latter  has  taken 
over  the  old  Plummer  mine,  near  Iron  Belt,  Wis.,  and 
is  unwatering  the  shaft.  The  Newport  Mining  Co.  is 
exploring  the  old  Atlantic  mine,  at  Iron  Belt.  The 
Morgan  mine,  near  Wakefield,  is  being  opened  by  the 
Thomas  Furnace  Co.,  which  is  sinking  a  shaft.     The 


Townsite  Mining  Co.,  incorporated  by  A.  B.  Coates,  G. 
P.  Tweed,  and  L.  C.  Brewer,  of  Duluth,  and  G.  H.  Rupp, 
of  Ironwood,  took  over  the  old  Norrie  property,  which 
was  surrendered  by  the  Oliver  Iron  Mining  Co.  in  1916. 
The  property  produced  about  85,000  tons  of  bessemer 
ore  in  1918.  The  Plymouth  mine,  near  Wakefield,  was 
sold  by  Coates  and  Tweed  to  Pickands-Mather  &  Co., 
and  the  Midvale  Steel  Company.  The  East  Norrie, 
Montreal,  Townsite,  Castile,  and  the  Ironton  mines  have 
opened  up  new  orebodies,  of  which  the  East  Norrie  body 
is  showing  considerable  extent.  These  orebodies  are 
generally  in  the  hanging,  and  north  of  the  foot-wall 
side  of  the  iron  formation,  which  was  formerly  con- 
sidered to  be  the  only  productive  ore  area.  Producers 
in  1918  were  the  Montreal,  Ottawa,  Eureka,  Asteroid, 
Castile,  Gary,  Windsor,  Brotherton,  Sunday  Lake,  Ply- 
mouth, Ashland,  Townsite,  Yale,  Newport,  Anvil,  Palms, 
Norrie-Aurora,  Pabst,  Vaughan,  Davis,  Puritan,  Tilden, 
Ironton,  Colby,  and  Wakefield  mines. 

First  Vertical  Shaft  Being  Sunk  in  Alabama 
Iron  District 

In  the  Birmingham,  Ala.,  district,  sinking  was  begun 
during  1918  on  the  first  vertical  shaft  for  mining 
iron  ore,  and  this  work  is  being  continued  on  Red 
Mountain.  In  August,  a  decision,  made  applicable  to 
the  entire  district,  was  reached  by  the  War  Labor 
Board  whereby  wage  increases  were  granted  and  other 
adjustments  made.  The  award  establishes  a  wage 
schedule  by  which  no  mine  worker  shall  receive  less 
than  $3.99  for  a  10-hour  day.  The  Tennessee  Coal, 
Iron  and  Railway  Co.,  Republic  Iron  and  Steel  Co.,  Sloss- 
Sheffield  Steel  and  Iron  Co.,  Woodward  Iron  Co.,  and  the 
Alabama  Iron  and  Fuel  Co.  were  active  in  1918. 

In  the  New  York  magnetite  district,  no  exploratory' 
work  was  done,  as  all  available  labor  was  engaged  in 
increasing  the  output  from  developed  workings.  The 
Chateaugay  Ore  and  Iron  Co.,  at  Lyon  Mountain,  has 
partly  completed  the  company's  new  magnetic  con- 
centrating mill,  which  is  to  have  a  capacity  of  100  tons 
per  hour.  During  1918  producers  were  Witherbee, 
Sherman  &  Co.,  at  Mineville;  Chateaugay  Ore  and  Iron 
Co.,  at  Lyon  Mountain;  Cheever  Iron  Ore  Co.,  and  Port 
Henry  Iron  Ore  Co.,  at  Port  Henry,  New  York. 

Operations  in  Tennessee 

In  Tennessee,  the  Standard  Iron  Co.,  of  Nashville, 
acquired  the  Aetna  property  at  Aetna  during  1918  and 
has  been  operating  by  open  cut,  using  steam  shovels. 
Log  washers  and  jigs  are  employed  in  concentrating 
the  ore.  The  Lafollette  Coal  and  Iron  Co.,  LafoUette, 
is  electrifjing  its  mine,  and  the  power  plant  is  using 
waste  gas  from  the  blast  furnace.  The  Bon  Air  Coal 
and  Iron  Corporation,  of  Aliens  Creek,  is  preparing 
to  open  a  mine  at  Nunelly.  J.  J.  Grey,  Jr.,  of  Rockdale, 
has  been  developing  a  mine  near  Iron  City  which  is 
expected  to  operate  early  in  1919. 

Overhand  Stoping  in  New  Jersey  Iron  District 

Of  a  large  number  of  old  mines  in  the  New  Jersey 
iron  district  only  two  operated  during  1918',  the 
Mount  Hope  mine,  of  the  Empire  Steel  and  Iron  Co., 
and  the  Richard  mine,  of  the  Thomas  Iron  Co.,  both 
situated   near  Dover.     At  the  Richard  mine,   a  three- 
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compartment  shaft  has  been  sunk  to  a  depth  of  1100  ft. 
and  a  new  steel  headframe,  hoisting  plant,  and  a  mag- 
netic cobbing  mill,  with  jaw  and  disk  crushers,  have 
been  installed.  New  mine  development  which  took  place 
during  1918  consisted  of  dewatering  and  opening  up 
of  the  old  Hibernia  mine  by  the  Wharton  Steel  Co.,  of 
which  J.  Leonard  Replogle  is  the  head  and  principal 
owner.  This  company  also  opened  up  the  Scrub  Oak 
mine  and  developed  a  large  tonnage  of  bessemer  ore 
during  the  year.  The  property  has  been  equipped  with 
a  2500-ton  magnetic  concentration  mill,  which  is  in 
operation.  Mining  methods  in  this  district  consist  of 
overhand  stoping,  with  haulage  levels  placed  from  100 
ft.  to  250  ft.  apart.  Electric  haulage  is  used,  and 
stope  chutes  are  placed  at  about  40-ft.  centers.  The  ore- 
bodies  dip  at  about  60",  and  no  trouble  is  experienced 
in  drawing  stopes,  even  when  the  stope  height  is  250  ft. 
along  the  dip  of  the  vein.  The  average  breaking  per 
drill  shift,  using  one-man  stoping  drills,  is  about  25 
tons.     The  only  new  property  prospected  during  1918 


is  the  old  Dickerson  mine,  which  has  been  dewatered 
by  the  Black  Rock  Iron  Mining  Co.,  of  Dover.  Pro- 
ducers in  1918  were  the  Mount  Hope,  Richard  and 
Scrub  Oak  mines. 

Western  Iron-Ore  Mining 

The  lease  on  the  Snowflake,  Jim,  Fair,  and  Cupola 
mines,  at  Fiero,  N.  M.,  which  was  held  by  the  Colorado 
Fuel  and  Iron  Co.,  expired  Sept.  1,  1917,  at  which 
time  the  management  of  the  properties  was  assumed  by 
the  Hanover  Bessemer  Iron  and  Copper  Co.,  Fiero,  N.  M. 
This  company  shipped  the  entire  output  of  these  proper- 
ties during  1918  to  the  Colorado  Fuel  and  Iron  Co.'s 
steel   works    at    Pueblo,    Colorado. 

The  Noble  Electric  Steel  Co.  operated  a  mine  in  the 
Pitt  River  district,  California,  in  1918.  A  prospecting 
tunnel  which  cuts  the  orebody  160  ft.  below  the  present 
working  level  was  completed.  No  crosscutting  or  stoping 
was  done  on  this  level,  but  work  preparatory  to  mining 
by   the  gloryhole   method  was  carried  on. 


Antimony  in  1918 


By  K.  C.  LI* 


A  NTIMONY  in  1918  presented  a  spectacle  of  less 
l\  interest  than  in  any  year  since  the  beginning  of 
X  A.  the  world  war.  During  the  early  days  of  the 
war  there  was  a  phenomenal  advance  in  prices,  which 
culminated  at  45c.  per  lb.  in  the  winter  of  1915-16. 
This  was  followed  by  the  sensational  decline  of  1916; 
but,  despite  the  fact  that  consumption  of  the  metal 
continued  on  a  large  scale  for  munitions  of  war,  at  no 
time  in  1918  was  there  anything  resembling  a  flutter  of 
excitement  in  the  market.  Several  causes  contributed 
to  this  constant  appearance  of  dullness,  the  chief  being 
the  abundance  of  supply,  and  the  keen  competition 
among  holders  to  secure  a  share  of  the  business.    It  is 
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fairly  .safe  to  .say  that  little  profits  have  been  netted, 
either  by  producers  or  middlemen. 

\»  far  n.s  an  outsider  can  estimate,  the  United  States 
Government  consumption  of  antimony  was  at  the  rate 
of  at  lea.st  500  long  tons  per  month  throughout  the 
entire  year,  but  the  requisitioning  was  carried  out  in 
such  a  judicious  manner,  and  importers  cooperated  with 
.so  much  willingness,  that  the  prices  were  disturbed 
but  little.     In  fact,  competition  to  obtain  Government 

*Minlnai  pnulnoar  and  mflnllurgipt,  4904  Woolworth  BulldinK. 
New  York  ;  rpprewnUtlve  nt  thp  WbIi  Chans  Mining  and  Smclt- 
tnit  Co  .  Ltd    of  ChangahA.  China. 


business  was  so  great,  that,  despite  the  steady  demand, 
the  tendency  of  prices  was  downward  rather  than  up- 
ward. Furthermore,  since  the  scare  of  1916,  specula- 
tion in  antimony  metal  has  been  conducted  in  a  cautious 
way,  and  jobbers  have  been  warj'  of  getting  a  large 
stock  on  hand. 

Canadian  and  Russian  Demand 

The  Canadian  government  was  also  a  heavy  purchaser 
during  the  year,  although  not  to  such  a  large  extent  as 
formerly.  It  is  known  that  during  1916  and  1917,  from 
2500  to  3000  tons  of  antimony  was  used  each  year  for 
the  manufacture  of  munitions  for  England  and  Russia. 
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A  large  proportion  of  the  metal,  although  bought 
through  concem.s  in  the  United  States,  was  imported 
direct  from  the  Orient  to  Canada.  With  Rus.sia  out 
of  the  war,  the  quantity  required  during  1918  was 
naturally  loss,  and  it  is  probable  that  the  amount  did 
not  exceed  1.500  tons. 

Antimony  Importations 

The  apparentl.v  abundant  supply  of  metal  throughout 
the  year  seems  to  indicate  that  importations  from  China 
and  .Japan  continued  on  almost  the  same  scale  as  for- 
merly, in  spite  of  the  fact  that  prices  were  seldom  above 
14c.    per   lb.     The   importations    for   the   nine   months 
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ended  Sept.  30  bear  out  the  statement.     According  to 
Custom  House  figures  these  were  as  follows: 

Antimony  in  ore,  2,479,673  lb.,  valued  at  $155,307; 
antimony  matte  and  regulus,  20,788,681  lb.,  valued  at 
$2,018,638. 

It  would  appear  that  producers,  especially  those  in  the 
Far  East,  have  kept  up  their  output,  always  in  the 
hope  that  prices  would  again  advance  to  something  near 
the  extraordinary'  level  of  the  winter  of  1915-16.  There 
can  be  no  other  explanation  of  the  plentiful  supply,  be- 
cause the  margin  of  profit  during  1918  was  certainly 
not  such  as  to  warrant  overproduction.  After  the  fabu- 
lous prices  obtained  at  the  beginning  of  the  war,  there 
is  nothing  surprising  in  the  persistence  of  this  hope  in 
the  Oriental  mind.  The  high  rate  of  exchange  which 
existed  in  China  throughout  1918,  coupled  with  in- 
creased cost  of  materials  used  in  smelting,  raised  the 
expense  of  production  more  than  100%,  and  it  is  ques- 
tionable whether  the  present  cost  is  likely  to  decrease 
for  some  time.  In  addition  to  this,  the  cost  of  trans- 
portation and  warehousing  and  other  charges  have 
greatly  increased,  and  it  would  therefore  appear  that, 
when  the  disturbances  caused  by  the  ending  of  the  war 
have  subsided,  the  tendency  of  prices  would  be  upward 
from  the  present  level. 

Position  of  China  Maintained 

It  is  interesting  to  note  that  from  available  reports 
regarding  exports  of  antimony  to  the  Unied  States, 
either  direct  or  via  Japan,  China  has  maintained  her 
predominant  position  as  a  producer.  Antimony  was 
one  of  the  metals  discussed  by  the  United  States  Tariff 
Commission  with  a  view  to  ascertaining  whether  it 
would  be  wise  to  increase  the  rate  of  duty.  It  is  not 
known  what  the  ultimate  policy  in  respect  to  antimony 
will  be,  but,  with  all  due  deference  to  the  opinions  of 
domestic  producers,  it  seems  to  me  that,  with  the  pass- 
ing of  the  war  demand,  there  is  little  to  be  gained  by 
increasing  the  present  rate  of  duty  on  the  metal.  The 
domestic  uses  of  antimony  have  not  been  developed  to 
any  great  extent,  and  the  prosperity  of  any  industry 
cannot  safely  depend  upon  a  state  of  war.  An  abundant 
supply  can  now  be  obtained  at  relatively  low  cost,  and 
the  need  of  the  moment  is  for  research  to  discover 
new  uses  and  applications  for  this  hitherto  compara- 
tively unimportant  metal. 

Antimony  Prices 

As  already  indicated,  prices  throughout  1918,  until 
the  signing  of  the  armistice,  ruled  very  steady.  Such 
fluctuations  as  took  place  did  not  amount  to  more  than 
one  or  two  cents  per  pound.  At  the  beginning  of  the 
year  the  price  was  a  little  over  14c.  per  lb.,  with  a  steady 
but  slow  decline  as  the  year  advanced.  During  May,  a 
price  just  over  12c.  per  lb.  was  reached,  and  then  began 
a  slow  advance,  until,  in  September,  14c.  was  again  real- 
ized. From  that  time  on,  prices  declined  steadily,  and, 
with  the  signing  of  the  armistice,  there  was  a  drop  to 
about  8c.  It  may  be  that  the  price  now  obtaining  will 
continue  for  some  time,  because  it  is  probable  that  the 
ending  of  the  war,  which,  after  all,  came  rather  suddenly, 
found  importers  and  jobbers  with  considerable  stocks. 
This,  of  course,  is  mere  surmise  on  my  part,  and  I  have 
explained  in  another  part  of  this  article  that  there  are 
other  causes  tending  to  force  the  price  upward. 


In  any  case,  the  future  of  the  world  and  civilization 
is  something  immeasureably  greater  than  the  future 
of  any  particular  metal  or  industry,  and  we  are  all 
happy  that  the  new  year  will  see  the  resumption  of 
business  on  the  safe  and  sane  basis  of  a  world  i)eace. 


The  Tin  Market  in  1918 

By  J.  H.  Lang* 

A  review  of  tin  after  the  usual  fashion  is  not  possible 
for  1918,  owing  to  the  lack  of  reliable  statistics.  No 
information  as  to  shipments  has  been  given  out,  and 
no  estimate  of  the  visible  supply  is  possible.  The  Metal 
Exchange  publishes  deliveries  here  and  in  London,  and 
imports  for  1918,  together  with  comparisons  for  1917. 
According  to  the  Government,  imports  during  1917  were 
64,428  gross  tons,  instead  of  54,867  tons,  as  reported 
by  the  exchange.  Official  figures  for  1918  are  avail- 
able only  to  the  end  of  October,  to  which  date  they  show 
56,064  tons,  against  51,603  tons  according  to  the  Metal 
Exchange. 

Prices  for  Straits  tin  in  London  and  parity  of  same  in 
U.  S.  Currency  were  as  given  in  the  accompanying 
table: 

LONDON  ^L\RKET  FOR  SPOT  STRAITS  TIN 

London — Pounds  U.  S.  Currency 

sterling  per  Equivalent  in 

Long  Ton  Cents  per  Lb. 

Open  Januarj- 2 270     0     0  57.50 

HighAugust2 399     0     0  84.75 

Low  December  19 236     0     0  50.15 

Close  December  31 236     0     0  50   15 

For  the  greater  part  of  1918  there  was  no  recorded; 
American  market.  Straits  in  New  York  opened  at  75c. 
per  lb.,  and  within  a  week  went  to  85c.  Thereafter 
published  quotations  were  suspended.  During  the 
month  of  January  spot  sales  were  reported  as  high  as 
$1  per  lb.  In  the  early  spring  both  Straits  and  Banca 
practically  disappeared  from  the  market.  This  was  due 
more  to  numerous  restrictions  and  to  fear  of  shortage 
rather  than  to  actual  dearth  of  supplies.  Later  the  sit- 
uation was  aggravated  by  an  embargo  on  exports  of 
Banca  tin  from  Batavia.  Transactions  represented 
chiefly  small  lots,  and  price  was  a  matter  of  private  ne- 
gotiation. Chinese  tin  was  sold  at  $1  per  lb.;  Straits 
was  quoted  as  high  as  $1.25,  with  authenticated  sales  at 
$1.10.  All  the  time  there  was  furious  bidding  by  Amer- 
ican buyers  in  the  Straits,  forcing  the  price  there  to 
over  £400,  or  more  than  90c.  per  lb.  c.i.f.  U.  S.  ports, 
a  condition  which  the  authorities  seemed  powerless  to 
remedy,  or  to  prevent  the  serious  overbuying  which  oc- 
curred. The  turning  point  came  about  the  middle 
of  1918,  and  an  easier  tendency  was  noted 
from  then  on.  Efforts  were  made  to  stabilize 
Straits  prices,  and  to  those  who  could  procure  export 
licenses  from  the  British  authorities  Straits  tin  became 
available  at  much  lower  prices  than  Banca  or  Chinese. 
Settlement  of  the  shipping  question  with  Holland, 
rumors  of  price  fixing  and  large  arrivals  unsettled  the 
market,  and  prices  fell  away  rapidly  on  small  business. 
Banca  and  Chinese  sold  early  in  August  at  92@93c., 
and  by  the  end  of  August  at  86@84c.,  respectively.  The 
announcement  of  the  Inter-Allied  control  was  made  in 
September.  According  to  this  plan,  buying  in  pri- 
mary markets  was  confined  to  official  agencies,  and  no 

•Specialist  in  tin.  L.  Vogelstein  &  Co.,  42  Broadway,  New  York. 
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tin  could  come  to  this  country  except  that  consigned  to 
the  U.  S.  Steel  Products  Co.  Importers  were  eliminated. 
Thereafter  the  only  tin  in  the  open  market  was  scat- 
tered spot  lots  and  parcels  already  afloat  or  contracted 
for,  and  these  could  be  sold  only  to  buyers  holding  pur- 
chase licenses  from  the  War  Industries  Board. 

Allocations  to  the  United  States  out  of  the  Inter- 
Allied  purchases  are  stated  to  be  about  10,000  tons.  The 
approximate  cost  is  given  at  72ic.  f.o.b.  Eastern  points, 
and  71ic.  f.o.b.  Pacific  Coast,  at  which  price  consumers 
will  be  compelled  to  take  the  metal. 

It  is  understood  that  purchases  for  Inter-Allied  ac- 
count have  ceased,  and  that  no  further  allocations  will 
be  made.  Also  that  no  purchases  by  the  U.  S.  Steel 
Products  Co.,  or  any  other  importer  or  consumer,  with 
the  exception  of  ore  purchases  by  domestic  smelters, 
will  be  allowed  until  further  notice.  These  regulations 
place  the  smelters  in  an  advantageous  position  to  the 
e.xtent  that  they  are  able  to  buy  in  open  markets  and 
sell  on  the  closed  American  market,  thus  benefiting  by 
the  difference,  which  at  the  moment  is  about  20c.  per 
lb.  Markets  of  all  other  countries  are  now  free 
and  open  except  for  restrictions  necessarj-  to  maintain 
control  here.  Domestic  production  in  1918  was  about 
10,000  tons. 

The  length  of  time  that  it  will  take  to  absorb  the 
U.  S.  Steel  Products  Go's,  stock  will  be  affected  by  a 
variety  of  considerations;  by  the  state  of  business  pre- 
vailing; by  the  amount  of  stocks  in  consumers'  hands; 
by  the  quantity  of  tin  turned  out  by  domestic  smelters. 
and  by  other  conditions  of  a  less  specific  nature.  There 
are  not  lacking  those  who  claim  that  in  the  disorganiza- 
tion of  the  country's  industries  attending  transition 
from  war  to  peace,  consumption  will  be  seriously  cur- 
tailed, and  possibly  will  not  exceed  3500  tons  per  month. 
Against  this  will  be  first  applied  the  unusually  large 
stocks  in  consumers'  hands,  which  it  is  estimated  can 
be  drawn  on  to  the  extent  of  1500  tons  per  month  for 
six  months  before  return  to  normal.  Then,  the  output 
of  local  smelters,  which  in  1919  should  average  1500 
tons  per  month,  will  have  to  be  taken  care  of.  Apparent- 
ly it  will  be  the  second  half  of  1919  before  the  10,000 
tons  in  the  hands  of  the  U.  S.  Steel  Products  Co.  is 
disposed  of. 


Information  as  to  when  and  how  America  will  again 
be  allowed  to  deal  in  the  world's  markets  will  be  an- 
nounced later.  Meanwhile,  what  these  markets  will  do 
in  the  absence  of  the  buyer  who  formerly  took  60';c  of 
the  total  production  is  an  interesting  speculation.  The 
English,  Dutch,  and  Chinese  are  all  heavily  long  of  tin. 
Low  prices  are  likely  to  prevail  abroad,  to  the  great 
detriment  of  American  export  trade  in  all  articles  con- 
taining tin.  In  fact,  efforts  are  already  being  made  to 
import  such  articles. 

Bad  as  the  situation  now  is,  it  will  inevitably  grow 
worse,  and  the  trade  is  nonplussed  as  to  why  it  should 
be  thus  handicapped  and  why  the  consumers  of  its 
products  should  be  thus  singled  out  and  specially  taxed. 
Opponents   of  the   Government   plan   contend   that   the 

NKW  YORK  MET.\L  EXCHANGE  TIN  STATISTICS 

.\rrivals  U.  S.  Deliveries  U.  S-DeUreriesLoiiduii 

Long  Tons  Long  Tons  Lone  Tons 

1917  1918  1917  1918  1917         1918 

Januao- 6.288  '♦.'12  7.177  4,642  1,215        1,579 

Februan- 4.335  2.828  3.930  3,398  1.117        1.595 

March   ."                                        5,139  5,088  4,804  5.151  1.424        1,782 

April 2,725  4.975  4.380  5.045  1.634        1,022 

\Iay 8,444  4.355  5.749  4,056  1.801        1,138 

June 4.328  6.514  6.398  6.782  1,350        1.034 

July 4.196  7.339  4.806  7.169  1.118         1.440 

.\ugust 3.675  6.403  3.305  5.953  932           735 

September.                                   5.707  5.014  5,402  5.454  1.584           917 

October 3,929  4.175  4,669  4.260  1.523         1.239 

November 2.513  2.369  2.578  2.379  1.750           994 

December 3,588  4,055  4.683  4,050  1,696  (<i>  1.225 

Totals 54,867      58,027      57.881      58.339      17,144      14.700 

in)  Average  estimated. 

Inter-Allied  stock  was  bought  as  a  war  measure  and 
should  be  liquidated  and  the  loss  absorbed  by  the  Gov- 
ernment as  a  legitimate  war  expense.  Eventually  this 
will  probably  have  to  be  done ;  otherwise  criticism, 
now  universal,  if  latent,  is  likely  to  flare  out  into 
open  revolt. 

Are  American  consumers  going  to  be  made  to  pay 
more  for  tin  than  the  Germans?  Both  the  wisdom  and 
the  necessity  of  the  Government's  action  are  matters  of 
grave  doubt,  especially  as,  at  the  time  it  was  taken, 
hea\->'  stocks,  large  arrivals,  and  constantly  falling 
prices  all  indicated  that  the  crisis  was  passed.  No 
other  country  has  found  it  necessarj-  to  put  into  effect 
such  drastic  regulations,  with  such  lasting  and  disas- 
trous consequences,  and  the  sooner  they  are  abolished 
the  better. 


Labor  and  Mining  in   1918 


By  F.  F.  SHARPLESS 


IN  TAKING  a  retrospective  view  of  the  mining  in- 
dustn,"  during  1918,  one  is  impressed  more  with  what 
has  been  accomplished  through  man-power  than 
through  the  accomplishments  of  horse-power.  Called 
upon  to  produce  greater  <iuantities  of  the  base-metal 
ores  than  ever  before,  the  mines  not  only  fulfilled  «11 
requirements,  hut  in  several  instances  exceeded  them. 
This  wa."*  brought  about,  not  through  any  revolutionary 
methods  in  mining  or  milling,  but  through  the  personal 
efforts  of  prospectors,  operators,  and  miners,  using  to 
the  best  advantage  their  skill  and  such  appliances  as 
were  available,  which  in  many  instances  were  woefully 
inadequate  or  almost   non-procurable  at  any  price. 

This  extraordinary   effort  and   increased   production, 
accomplished    in    spite   of   decrea.se    in    the    number   of 


skilled  miners  available,  was  induced  partly  through 
high  prices  offered  for  the  product,  and  partly  through 
patriotism,  which  secured  accomplishments  regardless 
of  cost  or  extent  of  effort.  Whether  it  is  one  of  the  re- 
sults of  the  war  or  i.s  due  to  the  gradual  awakening  of 
intelligence,  there  has  come  a  reali/jition  of  the  fact  that 
man-power  is,  in  many  instances,  the  most  important 
elenient  in  protiuction,  and  that  through  the  proper  edu- 
cation, development,  and  treatment  of  man  his  power 
factor  may  be  raised. 

.1.  Parke  Channing  presented  a  very  thoughtful  paper 
on  man-p<jwer  at  the  March  meeting  of  the  American 
Institute  of  Mining  Engineers  in  Baston,  wherein  he 
dwelt  upon  the  necessity  of  making  our  man-power  more 
efficient.     He  directed  attention  to  recent  conditions  in 
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England,  where  the  laboring  class,  growing  in  ability 
to  demand  recognition,  has  acquired  decidedly  socialistic 
tendencies,  suggesting  that  the  same  program  is  in  store 
for  the  United  States  unless  the  employer  realizes  the 
justice  of  some  of  labor's  demands  and  forestalls  its 
ultra-socialistic  ideas  by  improving  working  conditions. 
He  recommends  that  our  engineering  colleges  devote 
some  time  to  human  engineering,  that  their  graduates, 
the  future  managers,  may  be  better  prepared  to  estab- 
lish proper  social  and  living  conditions,  at  the  same  time 
improving  eflficiency;  that  these  colleges  and  present 
managers  study  the  subject  of  trades  unions,  not  in 
order  to  destroy  them  but  so  that  it  may  be  possible  to 
use  them  to  the  best  advantage  for  the  employer  and 
employee.  And  not  the  least  task  is  that  of  American- 
izing the  heterogeneous  mass  of  humanity  that  goes  to 
make  up  the  personnel  of  a  mining  plant. 

Throughout  the  mining  districts  of  the  West,  more 
particularly  at  some  of  the  larger  plants,  the  work  of 
studying  and  improving  the  man-power  made  notable 
progress  during  1918,  and  constitutes  perhaps  the  chief 
advance  in  the  art  of  mining  during  the  period  under 
review. 

Education  of  Workers 

The  education  of  mature  men  is  not  an  easy  task,  and 
little  can  be  accomplished  in  the  lecture  room  or  with 
textbooks.  Education  of  the  men  referred  to  will  be 
accomplished  through  the  gradual  improvement  of  con- 
ditions surrounding  their  place  of  employment,  and  the 
gradual  realization  on  their  part  that  these  conditions 
render  them  more  happy  and  contented  than  they  were 
formerly.  They  will,  under  improved  conditions,  physical 
and  other,  have  less  desire  to  move;  they  will  become 
a  part  of  the  mine  and  the  community;  they  will  become 
more  interested  in  their  work,  and  will  give  more 
thought  to  breaking  an  extra  foot  of  ground  than  to 
quitting  on  the  hour.  One  of  the  most  difficult  tasks 
that  has  been  undertaken  and  is  being  solved  is  that 
of  the  Americanization  of  the  large  foreign  population 
of  the  mining  camps.  Until  foreigners  have  some  con- 
ception of  the  American  point  of  view,  the  manager's 
efforts  may  yield  small  return  or  be  entirely  unavailing. 

When  the  manager  has  to  deal  only  with  Americans, 
the  task  is  much  simplified.  The  improvement  of  living 
conditions,  or,  if  the  mine  has  promise  of  long  life,  the 
improvement  of  housing  conditions  and  the  development 
of  community  interests,  are  immediately  appreciated. 
If  it  is  made  easy  for  a  miner  to  own  his  own  home, 
and  if  that  home  has  modern  conveniences — if  good 
schools  are  available  and  some  suitable  recreation  is  close 
at  hand — a  feeling  of  contentment  is  rapidly  developed 
that  is  soon  reflected  in  the  turnover  and  in  the  tons 
mined  per  man. 

The  work  of  the  Bunker  Hill  &  Sullivan  Company  is 
typical  of  what  is  being  done  at  several  long-life  mining 
properties.  The  acquisition  of  land  for  house  and  garden 
is  made  easy ;  liberal  advances  are  made  by  the  Bunker 
Hill  &  Sullivan  company  for  building  purposes,  and 
every  encouragement  is  given  for  men  to  own  their 
homes.  The  schools  are  excellent,  and  the  company  has 
subscribed  liberally  toward  furnishing  intelligent  recre- 
ation. 

Charles  Mitke,  in  the  Journal  of  Jan.  26,  1918,  explains 
in  detail  how  the  Phelps  Dodge  Corporation  is  endeavor- 


ing to  solve  the  efficiency  problem.  The  methods  of 
education  suggested  by  Mr.  Mitke  have  been  of  such  de- 
cided advantage  to  both  employer  and  employee  that 
they  may  well  be  taken  as  a  model  upon  which  to  plan 
similar  work  at  other  mining  plants.  Lectures  and  dis- 
cussions as  to  methods  of  mining  and  means  of  im- 
proving operations  were  first  held  for  the  benefit  of 
foremen,  bosses,  and  heads  of  departments.  Attendance 
was  not  compulsory,  but  there  were  few  absentees  after 
the  first  or  second  discussion.  Methods  of  putting  in 
rounds,  raising,  timbering  and  other  details  were  talked 
over,  and,  after  trials,  many  of  the  suggestions  have 
developed  into  standard  practice.  So  successful  were 
these  conferences  that  they  were  widened  to  include 
miners,  with  the  result  that  here,  also,  a  better  spirit 
of  cooperation  exists,  and  there  is  little  complaint  in 
a  change  of  method  after  the  miner  has  been  carefully 
shown  the  advantage  of  a  new  method  and  what  it  is 
hoped  to  accomplish  by  its  practice. 

In  an  attempt  to  reduce  the  labor  turnover  and  its 
accompanying  inefficiency,  the  Phelps  Dodge  Corpora- 
tion, the  Calumet  &  Arizona  Mining  Co.,  and  the  Shat- 
tuck  Arizona  Copper  Co.,  operating  in  the  Warren 
district  of  Arizona,  announced  in  January,  1918,  that 
every  man  who  has  been  in  their  service  continuously 
underground  for  a  year  would  receive  a  $100  bonus, 
with  $50  for  six  months'  service.  Surface  workers  were 
given  $60  and  $30,  respectively.  The  bonus  was  not 
given  as  a  reward  for  staying  with  the  company  for 
one  year,  but  rather  as  a  recognition  of  the  skill  that 
might  be  acquired  in  that  length  of  time.  At  this  time 
the  Copper  Queen  plant  of  the  Phelps  Dodge  Corporation 
paid  to  its  employees  for  the  preceding  year  a  bonus 
of  $181,120,  in  which  two-thirds  of  its  men  participated. 
It  is  not  claimed  that  this  represents  the  ideal  method 
of  payment  for  increased  effiicency,  which  should  be 
based  on  individual  effort  and  attainment,  but  would 
contain  so  many  complex  facts  that  it  would  be  imprac- 
ticable for  a  large  organization  of  slightly  skilled 
laborers. 

To  facilitate  cooperation  and  increase  efficiency,  the 
Oliver  Iron  Mining  Co.,  in  the  Lake  Superior  district, 
has  adopted  a  "mutuality  plan."  To  carry  out  the 
purposes  of  this  plan,  committees  have  been  appointed 
by  the  employees  of  each  mine  and  each  open  pit,  who 
first  hear  and  decide  upon  the  merits  of  any  complaint 
or  grievance  that  may  be  offered  by  any  employee 
respecting  underground  or  living  conditions,  hospital, 
or  any  affair  in  which  the  company  may  be  interested. 
If  the  matter  is  considered  unfavorably  by  the  com- 
mittee, it  is  dropped  and  goes  no  further.  If,  on  the 
other  hand,  it  is  considered  to  be  of  a  serious  nature, 
the  committee  makes  recommendations  and  refers  it 
to  higher  authority.  Arrangements  are  made  for 
rapidly  disposing  of  any  subject  or  passing  it  up  to 
the  proper  authority  for  disposition  in  a  manner  that 
is  expected  to  meet  with  general  approval  both  of  em- 
ployer and  employee.  Arrangements  are  also  included 
for  the  reception  and  consideration  of  suggestions 
relative  to  operating  methods,  as  well  as  to  living  and 
working  conditions. 

Other  aids  to  tenure  of  service  may  be  noted  in  the 
establishment  of  real  cooperative  stores,  as  at  the  New 
C;ornelia,  where  the  miner  soon  learns  that  his  dollar  is 
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buying  the  most  pos.sible  and  that  the  local  tradesman 
is  not  living  and  growing  fat  on  him;  in  the  establish- 
ment of  the  building  and  loan  association,  through  which 
it  is  made  easy  for  the  miner  to  become  a  property 
owner;  and  in  the  pension  system  adopted  by  the  Copper 
Queen  for  long-time  service. 

Last  but  not  least  in  the  attainment  of  efficiency 
is  to  be  noted  the  continued  improvement  in  the  pre- 
vention of  accidents  and  in  sanitation.  We  note  nothing 
revolutionary  in  this,  but  a  continued  endeavor  all  along 
the  line  to  educate  laborers  to  care  for  themselves  and 
their  fellow  men  while  engaged  in  their  various  tasks 
underground  and  on  the  surface. 

On  the  whole,  it  may  be  .said  that  the  most  notable  ad- 
vances in  mining  of  the  year  1918  have  been,  first, 
a  marked  realization  on  the  part  of  employers  that 
eflSciency  may  be  materially  promoted  through  coopera- 
tion ;  second,  the  endeavor  of  employers,  through  various 
means,  to  stimulate  this  cooperation  on  the  part  of 
workmen;  and,  third,  a  tendency  on  the  part  of  the 
employee  to  become  more  efficient  through  the  better 
understanding  that  has  resulted. 


State  Geological  and  Mining  Officials 

The  following  lists  of  the  directors  of  state  geological 
surveys  and  of  the  chiefs  of  state  mine  inspection  bu- 
reaus constitute  a  convenient  reference.  The  lists  were 
compiled  in  December,  1918,  from  the  latest  information 
available  at  that  time. 

It  will  be  seen  that  of  the  48  states  of  the  Union,  36 
have  organized  geological  surveys. 

STATE  GEOLOGISTS 

Alabama   Eupcne  A.  Smith,  University. 

Arkansas    N.  F.  Drake,  Fayetteville. 

Colorado    R.  D.  George,  Director,  Boulder. 

Connecticut  ....  Herbert  E.  Gregory,  Superintendent  State 
Geological  and  Natural  History  Survey, 
New  Haven. 

Florida    E.  H.  Sellards,  Tallahassee. 

Georgia   S.  W.  McCallie,  Atlanta. 

Illinois F.  W.  DeWoIf,  Director  State  Geological 

Survey,  Urbana. 

Indiana    Edward  Barrett,  Indianapolis. 

Iowa    George  F.  Kay,  Iowa  City. 

Kan.sas    Raymond  Moore,  Lawrence. 

Kentucky    J.   E.   Barton,   Commissioner   of   Geology 

and  Forestry. 

Maryland    FMward  B.  Mathews,  Baltimore. 

MichiKan     H.  C.  Allen,  Lansing. 

Minnesota     W.  H.  Emmons,  Minneapolis. 

.MissisRippi    E.    N.    Lowe,    Director,    State    Geological 

Survey,  Jackson. 

.MisHouri  H.  A.  Buehler,  Director,  Bureau  of  Geol- 
ogy and  Mines,  Rolla. 

Nebraska    E.  H.  Barbour,  Lincoln. 

New  Jcrney    H.  B.  Kiimmel,  Trenton. 

New  Mexico R.  W.  Ellis,  Albuquerque. 

New    Voric    John   M.  Clarke,  Albany. 

Norlh  farolina   .  Joseph  Hyde  Pratt,  Chnpel  Hill. 

North   DakoU    .  .  A.  G.  Leonard.  Grand  Forks. 

Ohio     J.  A.  Bownockcr.  f'olunibus. 

Oklahoma    C.  W.  Shannon,  Norman. 

Penn.<iylvnnia    .  .  .  R.  R.  Hice,  Beaver. 

Rhode  Inland  .  Charles  W.  Brown.  Supt..  Natural  Re- 
sources Survey,   rrovidenor 

South  Carolina    .  Stephen  Taber,  Columbia. 

Soufh    Ilakota    .  .  Freeman  Ward,  Vermillion. 

Tennesnee Wilbur  A.  Nelson.  Nashville 

Texas     J.  .-v.  IMden,  Director,  Bureau  of  Economic 

Geology,  Austin. 


Vermont    G.  H.  Perkins,  Burlington. 

Virginia    Thomas  L.  Watson,  Charlottesville. 

Washington    ....  Henry  Landes,  Seattle. 
West  Virginia   .  .  I.  C.  White,  Morgantown. 

Wisconsin   W.  0.  Hotchkiss,  Madison. 

Wyoming    L.  W.  Trumbull,  Cheyenne. 

STATE  MINE  INSPECTORS,  COMMISSIONERS,  ETC. 

.Alabama  C.    H.    Nesbitt,    Chief    Mine    Inspector, 

Birmingham. 

Alaska    Sumner  S.  Smith,  U.  S.  Mine  Inspector, 

Eska    Creek    Coal    Mine,    via    Anchorage, 
care  of  Alaskan  Eng.  Commission. 

Arizona     G.  H.  Bolin,  Chief  Mine  Inspector,  Phce- 

nix;  G.  Montague  Butler,  Director, 
State  Bureau  of  Mines,  Tucson. 

.Arkansas    John  H.   Page,   Commissioner,   Bureau   of 

Mines,  Manufactures  and  Agriculture, 
Little  Rock;  John  T.  Fuller,  State  Min- 
eralogist; Claud  Speegle,  State  Mine  In- 
spector. Fort  Smith. 

California  H.  M.  Wolflin.  Chief  Mine  Inspector,  San 

Francisco;  F.  McN.  Hamilton,  State 
Mineralogist,  San  Francisco. 

Colorado    Fred    Carroll,    Commissioner,    Bureau    of 

Mines,  Denver;  James  Dalrymple,  Chief 
Inspector  of  Coal   Mines,   Denver. 

Idaho   R.  N.  Bell,  State  Mine  Inspector,  Boise. 

Illinois     John  C.  Thompson,  Director,  Department 

of  Mines  and  Minerals,  Springfield. 

Indiana    John    Ogilvie,   Chief    Mine    Inspector,    In- 
dianapolis. 

Iowa    L.    E.    Stamm,    Secretary,    State    Mining 

Board,  Des  Moines. 

Kansas  Fred  Green,    State  Mine  Inspector,  Pitts- 

burg. 

Kentucky    C.  J.  Norwood,  Chief  Inspector  of  Mines, 

Lexington. 

Maryland    Lawrence    Dunn,    State    Mine    Inspector, 

Midland. 

Michigan    Richard   H.   Fletcher,   Commissioner.   De- 
partment of  Labor,  Lansing. 

Minnesota     F.   A.   Wildes,  Chief  Inspector  of  Mines, 

Hibbing. 

Missouri    George  Hill,  Chief  Mine  Inspector,  Bevier. 

Montana    W.  B.  Orem,  State  Metal  Mine  Inspector, 

Helena. 

Nevada    A.  J.  Stinson,  State  Mine  Inspector,  Car- 
son City. 

New  Mexico  .  . .  .  W.  W.  Risdon,  State  Mine  Inspector,  Al- 
buquerque. 

New   York    W.   W.   Jones,   State   Mine   Inspector,   Al- 
bany. 

North  Dakota   . .  J.  W.  Bliss,  State  Engineer,  Bismarck. 

Ohio    Jerome  Watson,  Chief  Deputy  of  Mines, 

Industrial  Commission  of  Ohio,  Colum- 
bus. 

Oklahoma   Ed.     Boyle.    Chief    Mine     Inspector.    Mc- 

Alester. 

Oregon    H.   M.  Parks,  Director,  Bureau  of  Mines 

and  Geology.  Portland. 

Penn.iylvania   .  . .  Seward  E.   Button,  Chief,  Department  of 
Mines,  Harrisburg. 

South   Dakota    .  .  Otto     Ellerman,     State     Mine     Inspector, 
Lead. 

Tennessee   R.  A.  Shiflett,  Chief  Mine  Inspector,  Nash- 
ville. 

Texas     B.  S.  (ientry.  State  Mine  Inspector,  Rock- 
dale. 

rtah    John    A.    Crawford.   State   Coal    Mine   In- 
spector, Salt  I.ake  City. 

Virginia    A.    G.    Lucas,    State    Coal    Inspector    of 

Mines,  Richmond. 

Washington    ....  James    Bagley,    State    Inspector    of   Coal 
Mines.  Seattle. 

West  Virginia   .  .  W.  J.   Hontherninn,  Chief.   Department  of 
Mines.  Charleston. 
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Chronology  of  Mining  for  1918 


JANUABY 

Jan.  1 — Offices  and  laboratory  at  the  Omaha  plant  of  the 
American  Smelting  and  Refining  Co.  destroyed  by  fire. 

Jan.  9 — A  premature  explosion  of  3000  lb.  of  blasting  powder 
■on  Sacramento  Hill,  Bisbee,  Ariz.,  killed  two,  fatally  injured 
two,  and  seriously  hurt  eight  men. 

Jan.  10 — Resolution  passed  by  the  New  York  Metal  Exchange 
placing  on  the  purchaser  of  tin  the  burden  of  all  risks  attendant 
on  railroad  and  shipping  delays  or  losses. — Mark  L.  Requa  made 
head  of  oil  division  of  Fuel  Administration. 

Jan.  14 — Disastrous  fire  at  the  plant  of  the  Chemical  Products 
•Co.,  at  Denver,  causing  a  loss  of  from  $50,000  to  $75,000. — Tem- 
porary injunction  granted  by  U.  S.  District  court  at  Portland,  Me., 
upon  request  of  the  American  Smelting  and  Refining  Co.,  against 
the  smelting  of  certain  Bunker  Hill  &  Sullivan  ores  in  the 
latter's  new  smeltery  at  Kellogg,  Idaho. — Resumption  of  opera- 
tions of  the  High  Ore  and  Lawrence  mines,  in  the  Butte  district, 
after  a  prolonged  shut-down  for  repairs. 

Jan.  22 — Copper  price  of  23Jc.  extended  to  June  1,  1918,  fol- 
lowing conferences  of  producers  and  War  Industries  Board. ^Im- 
portant joint  meeting  of  the  Colorado  Metal  Mining  Association 
and   the  American  Mining  Congress  at  Denver. 

Jan.  24 — Price  of  12c.  per  lb.  for  high-grade  spelter  agreed 
upon  by  producers  and  the  War  Industries  Board  for  U.  S.  Gov- 
ernment. Allied  and  domestic  requirements  until  June  1,  1918. 

FEBKUABY 

Feb.  2 — First  potash  land  permit  issued  under  the  new  law  by 
the  Secretary  of  the  Interior,  covering  2560  acres  of  alkaline 
marsh  land   in   Inyo   County,   California. 

Feb.   13 — Seneca  shaft  started   at  Mohawk.   Michigan. 

Feb.  14 — Accident  causing  four  deaths  occurred  just  below  the 
1100  level  of  the  Williams  shaft  of  Iron  Cap  Copper  Co.,  at 
Miami,   Arizona, 

Feb.  16 — The  entire  foreign  commerce  of  the  United  States,  in- 
cluding all  exports  and  imports  without  exception,  was  made  sub- 
ject to  control  by  license  by  President  Wilson. 

Feb.  18 — Opening  day  of  the  116th  meeting  of  the  American 
Institute  of  Mining  Engineers  in   New  York. 

Feb.  19 — Decision  rendered  by  the  tJ.  S.  Circuit  Court  of  Ap- 
peals in  San  Francisco  upholding  previous  decision  rendered  by 
Judge  G.  M.  Bourquin,  of  Montana,  in  the  case  of  Clark-Montana 
Realty  and  the  Elm  Orlu  mining  companies  against  the  Butte 
&  Superior  Mining  Company. 

Feb.  23 — Eleven  men  trapped  in  a  mine  cave  at  Amasa  Porter 
mine,  Amasa,  Mich.     Three  were  rescued. 

Feb.  26 — Gas-Iola  plant  of  the  Prime  Western  Spelter  Co.  partly 
destroyed  by  cyclone  and  fire. 


Mar.  1 — Government  took  control  of  production,  refining,  dis- 
tribution and  use  of  crude  and  refined  platinum  for  the  period  of 
the  war. 

Mar.  4 — Price  of  aluminum  fixed  by  the  Government  at  32o. 
per  pound. 

Mar.  5 — Plant  of  Little  Martha  property,  in  Joplin,  Mo.,  de- 
stroyed by  fire. 

Mar.  8 — The  trial  on  appeal  of  the  Minerals  Separation  North 
American  Corporation  vs.  the  Butte  &  Superior  Mining  Co. 
opened  at  U.  S.  Court  of  Appeals  at  San  Francisco. 

JIar.  2S — Decision  rendered  in  the  case  of  Federal  Mining 
and  Smelting  Co.  vs.  Star  Mining  Co.  in  favor  of  Federal  com- 
pany by  Judge  F.  S.  Deitrich  of  the  U.  S.  Court  for  the  District 
of  Idaho. 

Mar.  23 — List  No.  1  of  restricted  imports  issued  by  War  Trade 
Board.  Articles  named  include  asbestos,  graphite,  pyrites,  zinc, 
tryolite,  and  nickel. 

Mar.  31 — -American  Smelting  and  Refining  Co.  reopened  its 
smelting  works  near  Chihuahua. 

APRII, 

Apr.  1 — Prices  on  iron  .  ore.  coke,  steel  and  steel  products, 
recommended  previously  by  the  price-fixing  committee  of  the 
"War  Industries  Board,  subject  to  revision  on  Apr.  1,  ordered  by 
President  Wilson  to  be  continued  in  effect  until  July  1. 

.*pr.  9 — Conference  of  wire-rope  manufacturers  with  Mark  L. 
Requa.  head  of  the  oil  division  of  the  U.  S.  Fuel  Administration, 
decided  to  speed  up  production  of  the  domestic  wire-rope  industry. 


Apr.  11 — Gas-Iola  plant  of  Prime  Western  Spelter  Co.,  damaged 
by  cyclone  and  fire  Feb.   26,  resumed  production  of  spelter. 

Apr.  14 — Charles  M.  Schwab  was  appointed  Director  General 
of  the  Emergency  Fleet  Curporation. 

Apr.  20 — Glendale  plant  of  the  Edgar  Zinc  Co.,  at  St.  Louis. 
Mo.,   permanently  closed. 

Apr.  22 — Strike  at  smeltery  of  St.  Joseph  Lead  Co.  settled  on 
terms  offered    originally   by   company. 

Apr.  23 — Pittman  silver  bill,  authorizing  the  use  of  $350,000,000 
in  silver  in  the  U.  S.  Treasury  for  cancellation  of  foreign  obliga- 
tions, and  replacing  this  amount  by  the  purchase  of  silver  bullion 
at  $1  per  oz.,  signed  by  the  President. 

Apr.  25 — Appointment  of  John  D.  Ryan,  president  of  the  Ana- 
conda Copper  Mining  Co.,  to  the  directorship  of  aircraft  produc- 
tion for  the  Army. 

Apr.  26— British  Minister  of  Munitions  issued  order  taking 
entire  control  of  trading  in  tin. 

MAT 

May  1 — Resumption  of  full  advances  in  the  90%  basis  on  the 
apparent  value  of  lead  ore  shipped  to  Consolidated  Mining  and 
Smelting  Co.'s   smeltery  at  Trail,   British   Columbia. 

May  3 — Announcement  of  export  tax  schedule  in  metals  shipped 
out  of  Mexico  effective  after  April  1. 

May  8 — Decision  rendered  at  Tonopah,  Nev.  against  Manhat- 
tan Morning  Glory  Mining  Co.  which  was  prevented  from  sinking 
shaft  on  White  Cap  Mining  Co.  property  in  an  effort  to  follow 
an  apex  claimed  by  the  defendant  company. 

May  10 — First  unit  of  Ohio  Copper  Co.'s  new  flotation  plant 
placed  in  operation. 

May  13 — Decision  of  U.  S.  Court  of  Appeals  rendered  in  the 
case  of  Minerals  Separation  North  American  Corporation  vs. 
Butte  and  Superior  Mining  Co.,  the  court  ruling  that  in  the  use 
of  more  than  0.5%   oil  there  i?  no  infringement  of  patent. 

May  15 — Indictment  by  Federal  Government  of  21  citizens  of 
the  United  States,  residents  of  Bisbee,  Ariz.,  for  deportation  on 
July  12,  1917,  of  1186  I.  W.  W.  agitators  and  other  German 
propagandists. 

May  18 — Announcement  by  War  Industries  Board  of  comman- 
deering of  platinum,  palladium,  and  iridium  and  the  fixing  of 
prices  at  $105,  $135,  and  $175  per  oz..  respectively. 

May  20 — Overman  bill,  giving  the  President  complete  power  for 
coordination  of  the  executive  work  of  the  Government,  signed 
by  the  President. 

May  23 — Recommended  that  price  of  copper,  as  fixed  by  Gov- 
ernment at  23Jc.  per  lb.,  be  continued  for  75  days  beginning 
June  1. 

May  27 — Official  announcement  that  the  Mother  Lode  Copper 
Mines  Co.  had  been  taken  over  by  interests  indentified  with  the 
Kennecott  Copper  Corporation. 

May  29 — Price  of  aluminum  fixed  at  a  maximum  base  of  33c. 
per  lb.,  effective  to  Sept.  1 — Announcement  of  increase  of  25% 
in  freight  rates  and  20%  increase  in  passenger  rates  of  all  Gov- 
ernment-operated railroads  as  a  result  of  increase  in  wages, 
amounting  to  $325,000,000  per  annum — .\merican  Institute  decided 
to  drop  all  enemy  aliens  from  membership. 

May  31 — Maximum  base  prices  of  Grade  A  zinc,  sheet  and 
plate  zinc,  as  previously  established,  to  be  continued  in  effect 
to  September  1. 

JUNE 

June  1 — Official  announcement  of  the  schedule  of  prices  for  the 
manganese  ores  produced  in  the  United  States  issued  by  the  War 
Industries  Board — Announcement  of  plans  for  the  distribution 
of  coal  within  the  various  states  formulated  by  the  U.  S.  Fuel 
Administration — Strike  of  smelters  at  Bartles\'ille,  Okla. ;  men 
returned  to  work  on  June  4. 

June  3 — Oil  producers  warned  by  the  oil  division  of  the  U.  S. 
Fuel  Administration  that  the  Government  will  not  at  this  time 
permit  any  further  advance  in  the  price  of  crude  oil. 

June  6 — American  Zinc  Institute  was  formed  at  Joplin.  Mis- 
souri. 

June  7 — Announced  that  entire  production  of  pig  iron  and  steel 
is  to  be  distributed  by  the  War  Industries  Board — Chemical 
Alliance  pledged  itself  to  cooperation  with  the  chemical  division 
of  the  War  Industries  Board  in  allocating  and  distributing 
sulphur-bearing  rriaterials   during  the   war. 

June  9 — Rod  and  wire  plant  of  the  .\naconda  company  began 
operations. 
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Jane  12 — Decision  rendered  oy  U.  S.  Supreme  Court  which  sus- 
tained the  Nevada  courts  In  a  case  covering  a  new  phase  of  the 
law  of  the  apex,  and  upheld  the  right  of  the  West  End  Con- 
solidated to  operate  in  both  directions  from  the  crest  of  a  roll 
in  its  vein  which  formed  the  outcrop.  Jim  Butler  Tonopah  Min- 
ing Co.  had  brought  suit  to  recover  the  value  of  ore  extracted 
from  beneath  the  surface  of  its  claims. 

jDnr  13 — Supreme  Court  of  the  United  States  denied  the  aj)- 
plication  for  the  writ  of  certiorari  by  the  Butte  &  Superior 
company  in  its  litigation  with  the  Clark-Montana  Realty  Co.. 
commonly  known  as  the  Elm  Orlu-Black  Rock  case — Case  of 
Louis  Ross  against  .\lbert  C.  Burrage,  vice-president  of  the  Chile 
Copper  Co..  which  involved  a  commission  on  the  flotation  of  the 
Chuquicamata  property,  wa.v  decided  in  favor  of  Ross  by  the 
U.  S.  Supreme  Court. 

Jone  18 — Imports  of  copper  ere.  except  from  Cuba  or  that  on 
rail  from  Canada  or  Mexico,  forbidden  by  War  Trade  Board. 

Jon*  I" — I',  .s.  Tariff  Commission  opened  a  conference  with 
tungpttn   producers  at   Denver,  Colorado. 

June  SO — Restrictions  on  the  importation  of  Mexican  labor  to 
be  used  in  certain  specified  occupations  removed  by  an  order  of 
the  Secretary  of  Labor — Fire  destroyed  the  Darling  500-ton  mill 
of  Commonwealth  Lead   and  Zinc  Co.,   near  Picher.  Oklahoma. 

June  81 — The  War  Industries  Board  added  45c.  per  ton  to  base 
price  of  Lake  Superior  iron  ore. 

June  45 — James  Douglas  died — Meeting  of  antimony  producers 
with  L'.  S.  Tariff  Commission  in  San  Francisco — Increased  freight 
rates  became  effective. 

June  26 — Meeting  of  quicksilver  producers  with  U.  S.  Tariff 
Commission  at  San  Francisco — Explosion  of  dynamite  blast  pre- 
maturely by  lightning  caused  ■saving  of  a  bank  at  Silver  open-pit 
mine   at    Virginia.    Minn.,    burying   and   killing   19    men. 

June  27 — War  Industries  Board  announced  maximum  prices 
for  sulphuric  acid— U.  S.  Tariff  Commission,  sitting  at  San  Fran- 
cisco,  heard  arguments  of  chrome-ore  producers. 

June  t» — Meeting  of  tungsten  producers  before  U.  S.  Tariff 
Commission  m  San  Francisco. 

June  26 — Federal  Trade  Commission  issued  a  report  on  war 
profits  which  discus.-sed  policies  arid  profits  of  mines  producing 
copper,   zinc,   nickel,  and   sulphur 

JULY 

July  i — Price  of  copper  advanced  to  26  cents. 

July  3 — International  Nickel  Co.  began  production  at  its  Port 
Colborne.  Ont..  works. 

July  4 — Meeting  of  chief  gold  producers  of  British  Empire  at 
London  to  discu.ss  value  received  for  their  product. 

July  « — Department  of  Labor  refuses  to  permit  importation 
of  Mexican  labor  to  work  in  New  Mexico  coal  mines. 

July  K — International  Mining  Convention  held  at  Revelstokc. 
British  I'olumbia. 

July  » — Control  of  sulphur  production  taken  over  by  War  In- 
dustries Board — Chemicals  division  and  explosives  division  cre- 
ated by  War  Industries   Board. 

July  IS — Meeting  of  petroleum  producers  held  in  San  Fran- 
cisco,  California. 

July  18 — A.  Mitchell  Palmer.  Allen  Property  Custodian,  an- 
nounced taking  over  of  the  Becker  Steel  Co.  by  the  Government 
— First  unit  of  United  Wrde  Extension  300-ton  smeltery  blown  In. 

July  19 — Gold  mining  listed  as  an  es-iential  Industry  by  War 
Industries  Board. 

July  20 — Importations  of  manganese  ore  from  Asia  and  .\us- 
tralasla  prohibited. 

July  tt — Meeting  of  alookholders  of  Mother  Lode  Copper  Mines 
Co.,  of  Alaska,  at  Seattle.  Wash.,  ratified  sale  of  all  assets  of  the 
company  to  the  Mother  Lode  Conlltion  Mines  Co. — Seizure  of 
certain  metal  firms,  among  them  being  L  A'ngelslein  ft  Co.  and 
Beer,  Sondhelmer  A  Co.  was  announced  by  .Mien  Property  Cus- 
todian. 


July  «» — First  me 
Louis.    Missouri. 


•ling   of    American   /.In 


Institute   held   at   St 


An«.  I— U.  S  .«'leel  Corporation  makes  lO":;  wage  increase  ef- 
fective— Commlllie  arllng  under  War  Industries  Board  assumes 
control  of  sulphur-bearing  materials 

Aug,  •-Meeting  of  'hlgh-cosi"  copper  producers  with  War 
Industrli'S  Board  at  Washington— Plant  of  tfnion  Sulphur  Co,  ni 
Sulphur.   Jm  .  damaged  by  hurricane. 

A"«.  »— Meeting  of  Colorado  chapter  of  American  Mining  Con- 
gresn  and  Colorado  Metal  .Mining  Aasoclallon  at  Denver  to  discuss 
the  gold-mining  situnlinn 


Aug.  9 — President  approved  continuance  of  the  26c.  price  of 
copper. 

Aug.  10 — Missouri-Kansas-Oklahoma  Zinc  Institute  formed  at 
Joplin,  Jlissouri. 

Aug.  18 — Meeting  of  American  Mining  Congress  at  Reno,  Nev.. 
to  discuss  gold  production — Mexican  oil  decree  modified  so  that 
Government  is  now  to  receive  one-sixteenth  of  the  product  of  every 
foreign-controlled  well— First  5nii-ton  unit  of  1500-ton  mill  of 
Ray  Hercules  Copper  Co.,  Arizona,  placed  in  operation. 

Aug.  16 — Price  of  silver  fixed  at  Jl.OIJ  per  fine  ounce  by  the 
Government. 

Aug.  SO — Lead  Producers'  Committee  issued  notice  to  manufac- 
turers and  dealers  requesting  that  efforts  be  made  to  eliminatr- 
non-essential  uses  of  lead. 

.Aug.  21 — Agreement  between  sheet-zinc  producers  and  War 
Industries  Board  to  maintain  existing  prices — British  Treasury 
Hxed  price  for  silver  at  49J  pence 

Aug.  27 — War-Minerals  Bill,  introduced  by  Senator  Henderson, 
proposing  Government  production  of  metals  and  minerals  ne«ded 
for  the  war. 

.Aug.  SO — Suit  of  minority  stockholders  of  Hull  Copper  Co. 
against   Charles  W.   Clark   settled  out  of  court. 

SEPTEMBER 

Sept.  1 — Opening  day  of  American  Institute  of  Mining  Engi- 
neers' meeting  at  Denver.  Colo. — Mining  and  industrial  machinery 
exempted  from  import  duty  in  Mexico. 

Sept.  2 — War-Minerals  Bill  reported  to  the  Senate. 

Sept.  3 — John  D.  Ryan  resigned  as  president  and  director  of 
.\naconda  Copper  Mining  Co.,  lor  the  period  of  the  war.  to  be- 
come Director  of  Air  Ser\ice — Benedict  C.  Crowell.  First  As- 
sistant  Secretary  of  War,  appointed   Director  of  Munitions. 

Sept.  5 — International  Gold  Conference  at  Spokane,  Washington. 

Sept.  7 — Fire  destroyed  part  of  the  ore-roasting  plant  of  the 
Trail  smeltery  of  the  Consolidated  Mining  and  Smelting  Co.  of 
Canada. 

.•^ept.  9 — New  list  of  preferred  industries  issued — Sale  of  gold, 
excepting  to  those  holding  priority  orders,  forbidden  by  the 
Director  of  the  Mint. 

Sept,  10 — Breaking  of  hoisting  rope  at  Protection  Island  shaft 
of  Canadian  Western  Fuel  Co.,  Nanalmo,  B.  C.  resulting  In  the 
death  of  16  miners. 

Sept.   11 — War-Minerals  Bill  passed  by  Senate.  ' 

Sept.  12 — Registration  day  for  selective  draft — Orenstein- 
Arthur   Koppel   Co.  plant  sold  to  Pres.-sed  Steel   Car  Company. 

Sept.  15 — Works  of  CompaiMa  Fundidora  y  .\flnadora  y  Monter- 
rey taken  over  by  .American  Metal  Company. 

Sept.  16 — Opening  day  of  seventh  annual  meeting  of  National 
Safety  Council  at  St.   Louis,  Missouri. 

Sept,  17 — First  furnace  of  .Anaconda's  ferromanganese  plant 
put  In  operation. 

Sept.  18 — Conference  on  iron  and  steel  prices  between  general 
steel  committee  and  War  Industries  Board  at  Washington — War 
Trade  Board  and  Danish  mission  agree  on  certain  exports  to 
Denmark  which  Include  quantities  of  metal,  minerals,  and  re- 
lated commodities, 

Sept.  23 — Opening  day  of  Fourth  National  Exposition  of  Chem- 
ical Industries  at  Grand  Central  Palace.  New  York. 

Sept.  24 — Eight-hour  day  adopted  by  V.  .S.  Steel  Corporation, 
effective  October   1. 

Sept.  SO — Regulations  for  licensing  plBtinmii  Issued. 

OCTOBER 

Oel.  I  —  Increase  of  2Sc.  in  the  ba.se  prices  of  Lake  Superior 
Iron  ores  effective — Eight-hour  basic  day  effective  for  U.  S.  Steel 
Corporation  employees — Regulations  for  licensing  platinum  be- 
came   effective. 

Del,  2 — Henry  R.  Merton  ft  Co.  announced  voluntary  liquida- 
tion, owing  to  the  fact  that  they  were  refused  a  license  under  the 
.Von-Ferroua  Metal  Industry  .Act. 

Oct.  S — War-Minerals  Bill  signed  by  the  President — Explosion 
of  a  Oovernmcni  shell-loading  plant  at  South  Amiwy.   N.  J 

Ort.  » — Utah  Apex  .Mining  Co  filed  suit  to  restrain  Utah  Con- 
solidated Mining  Co  from  mining  ore  on  contested  ground — 
American  Metal  i 'o  surrenders  holdings  in  Consolidated  Inter- 
slate-Cnllahan  Mining  Co.  and  cancels  smelting  contract  with 
that  company — Important  A.  I.  M.  E.  meeting  at  Milwaukee,  at 
which  tin  cr>nservation  was  discussed  by  members,  representatives 
iif  the  fjovernment   and  of  many    large   firms 

Ort.  It — .Vorlhern  Minnesota  devastated  by  forest  fires,  re- 
sulting In  he«%-y  loss  of  lives  and  property  and  retarding  Iron- 
ore  output. 
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Oct.  14 — British  Treasury  fixed  maximum  price  of  48{|cl.  per 
oz.   foi"  silver. 

Oct.  15 — Anaconda  Copper  Mining:  Co.  began  operation  of  ferro- 
manganese  plant  at  Great  Falls,  Montana. 

Oct.  20 — Outstanding  licenses  for  importation  of  tin  revoked 
by  War  Industries  Board. 

Oct.  25 — Loso  of  Canadian-Pacific  steamer  "Princess  Sophia," 
which  foundered  in  the  Lynn  Canal,  west  of  Juneau.  Alaska, 
with  all  on  board,  including  many  mining  men. 

NOVEMBER 

Nov.  5 — Taxation  of  mines  amendment  to  Utah  State  Con- 
stitution  passed. 

Nov.  6 — Tin  Importers'  -Association  protested  to  War  Indus- 
tries Board  against  the  tact  that  U.  S.  Steel  Products  Co.  should 
have  sole  direction  of  the  import  of  tin — Shipment  of  silver 
bullion  to  the  value  of  $3,000,000  made  from  the  Government 
Assay  OfBce  at  New  York  to  India. 

Not.  H — Armistice  signed  by  Germany — Licenses  for  importa- 
tion of  chrome  ore,  except  those  covering  shipments  from  Cuba, 
Canada,  and  Brazil,  revoked  by  the  War  Trade  Board. 

Not.    13 — Monetary    system   of   Mexico   placed   on    a   gold   basis. 

Nov.  16 — Agreement  reached  between  copper  producers  and 
War  Industries  Board  that  provides  for  maintenance  of  present 
production,  prices,  and  wages,  and  regulation  of  prices  and  al- 
locations  until  Jan.    1,    1919. 

Not.  16 — Restrictions  on  domestic  uses  of  gold  and  silver  for 
industrial  purposes  removed  by  the  War  Industries  Board — Zinc 
producers  notified  to  suspend  production  on  the  filling  of  Gov- 
ernment contracts. 

Nov.  19 — Dr.  Charles  R.  Van  Hise  died. 

Nov.  20 — Meeting  of  quicksilver  producers  with  the  War  In- 
dustries  Board   at   Washington  to   consider  prices. 

Nov.  22 — William  G.  McAdoo  resigned  as  Secretary  of  the 
Treasury — John  D.  Ryan  resigned  as  Second  Assistant  Secretary 
of  War  and  Director  of  Air  Service. 

Not.  26 — New  Cornelia  Copper  Co.  paid  initial  dividend  of  25c. 
Ijer  share. 

Nov.  27 — Meeting  held  by  producers  of  war  minerals  with  War 
Trade  Board  al  Washington — Tin,  with  its  alloys  and  com- 
pounds,  removed   from  the   Export   Conservation   List. 

Nov.   29 — Zinc-ore   producers   of   Oklahoma,    Kansas,    and   Mis- 


souri instituted  plan  of  allocation,  so  that  ore  purchases  may  be 
distributed    through    participating    mine    owners. 

Not.  so — Allocation  of  steel  stopped  by  the  War  Industries 
Board. 

DECEMBER 

Dec.  1 — Capt.  Joseph  R.  De  Lamar  died. 

Dec.  4 — Opening  day  of  Reconstruction  Conference  at  Atlantic 
City. 

Dec.  5 — U.  S.  Fuel  Administration  announced  that  its  requisi- 
tions for  the  shipment  of  bituminous  coal  to  industrial  plants 
have  been  canceled. 

Dec.  6 — Ferromanganese  plant  of  the  Anaconda  Copper  Mining 
Co.  at  Great  Falls,  Mont.,  closed  down — War  Trade  Board  an- 
nounced the  removal  of  certain  metals  from  the  Export  Conser- 
vation   list. 

Dec.  7 — War  Trade  Board  announced  modification  of  the  re- 
striction placed  on  importation  of  ocean  shipments  of  iron  ore 
to   permit    importation   of  calcined   spathic   iron   ore. 

Dec.  8 — Fuel  oil  and  gas  priorities  abolished  by  U.  S.  Fuel 
Administration. 

Dec.  10 — Utah  Consolidated  Mining  Co.  filed  suit  against  Utah 
.Apex  Mining  Co.  asking  temporary  restraining  order  and  ac- 
counting and  judgment  for  ores  taken  from  its  property. 

Dec.  11 — Inter-Allied  Tin  Executive  dissolved — Meeting  be- 
tween American  Iron  and  Steel  Institute  and  the  War  Industries 
Board  at   Washington   to   discuss  iron  and  steel   prices. 

Dec.  13 — Suit  filed  against  Utah  State  Treasurer  by  20  Utah 
mining  companies  to  test  validity  of  so-called  occupation  tax 
on  mines. 

Dec.  14 — Last  brick  laid  on  585-ft.  stack  of  Anaconda  Copper 
Mining  Co.  at  Washoe  smeltery.  Anaconda,  Montana. 

Die.  17 — Copper  Export  Association.   Inc.,  formed. 

Dec.  20 — Lead  Producers'  Committee  met  in  New  York  and 
decided  to  dissolve  and  let  a  free  market  be  instituted — War  In- 
dustries Board  announced  price  regulations  of  copper  industry 
would  cease  Jan.  1. 

Dec.  22 — One  miner  killed  in  cave-in  of  drift  at  the  Negaunee 
mine,  Negaunee,  Mich.  Three  miners  were  rescued  after  63 
hours'  entombment. 

Dec.  23 — War  Trade  Board  announced  the  removal  of  restric- 
tions on  tin  and  tin  plate. 

Dec.  24 — Anaconda  reduced  its  quarterly  dividend  from  $2  to 
$1.50  per  share. 

Dec.   31 — R.   W.    Raymond   died. 


New  Mining  and  Metallurgical  Construction 

In  1918 


National  Steel  Products  Co.,  Bessemer.  Jefferson  County,  Ala  . 
began  25-ton  .-teel  castings  plant. 

Sloss-ShefHeld  Steel  and  Iron  Co..  Birmingham,  Jefferson  Coun- 
ty, Ala.,  erecting  120  Semet-Solvay  byproduct  coke  ovens  at 
North   Birmingham   at  an   approximate   cost  of   $5,000,000. 

Tennessee  Coal,  Iron,  and  R.B.  Co.,  Birmingham.  Jefferson 
County.  Ala.,  completed  repairs  on  Little  Belle  furnace  at  Besse- 
mer and  completed   llO-in.  plate  mill  at  Fairfield. 

Shelby  Chemical  Co.,  Shelby,  Shelby  County,  Ala.,  completed 
byproduct  plant  at  a  cost  of  $600,000. 

Central  .4labania  Coal  and  Iron  Co..  Jenifer,  Talladega  Coun- 
ty. -Ala.,  rehabilitated  iron  furnace  plant,  erected  hot-blast  stove 
and  installed  electrical  equipment  and  built  additional  brown- 
ore  washery. 

Fairbanks  fiold  Mining  Co.,  Fairbanks,  Alaska,  placed  dredge, 
built  by  the  Union  Construction  Co.,   in  operation. 

.'Vlaska  Juneau  Gold  Miningr  Co.,  Juneau,  Alaska,  making  alter- 
ations and  enlargements  to  mill  to  increase  daily  capacity  to  8000 
tons. 

Saltchnck  Mine.  Ketchican,  Ala-ska,  installed  100-ton  concentra- 
tion and  flotation  mill. 

North  Midas  Copper  Co.,  Strelna,  Alaska,  built  cyanide  plant 
for  treatment  of  gold  and  silver  ores.  Estimated  cost  of  plant. 
$80,000. 

Copper  Queen  Branch.  Phelps  Dodgre  Corporation,  Bisbee, 
Cochise  County.  .A.riz..  cleared  site  for  5000-ton  concentrator  and 
is   stripping  ore   overburden. 

Shattuck-Arlzona  Copper  Co.,  Bisbee,  Cochise  County,  Ariz., 
completed  a  400-ton  mill  at  a  cost  of  $240,000. 

.American  Smelting  and  Refining  Co.,  Hayden,  Gila  County, 
Ariz.,  completed  installation  of  coal-crushing  plant  and  new  fumes 
stack. 


Miami  Copper  Co..  Miami,  Gila  County,  Ariz.,  completed  new 
four-compartment  concrete  working  shaft  No.  5  to  875  ft.  ;  con- 
creted No.  3  shaft,  for  fire  protection,  to  420  ft.  ;  installed  200.000- 
cu.ft.  fan  ;  remodeled  five  of  six  mill  units  to  enlarge  capacity  to 
6000  tons  daily;  constructed  100-ton  e.xperimental  plant  for  work- 
ing out  plan  of  treatment  of  oxidized  ores  and  installed  two  600-hp. 
boilers  and  two  4000-kw.  turbo-generators  for  additional  mill 
power   required. 

Lavelle  Gold  Mining  Co.,  Winkleman,  Gila  County,  Ariz.,  began 
construction  of  50-ton  mill  to  cost  $60,000.  First  unit  expected 
to  be  completed   in   January,    1919. 

.\rizona  Copper  Co.,  L,td.,  Clifton,  Greenlee  County,  Ariz.,  in- 
.stalled  16  Deisier  tables  at  No.  4  concentrator,  and  erected  15-ton 
experimental  leaching  plant.  At  its  No.  6  concentrator,  Morenci. 
the  company  inrtalled  12  Allen  cones,  12  Dorr  classifiers  and  3 
Dorr  tanks.  Also  built  and  equipped  an  experimental  400-ton 
mill  for  the  treatment  of  low-grade  ores.  Completed  500-locker 
change  liouse. 

Detroit  Copper  Mining  Co.,  Morenci,  Greenlee  County,  Ariz., 
replaced  gas  engine  at  concentrator  with  two  Deisel  engines  of 
large  capacity. 

Emerald  Isle  Copper  Co.,  Chloride.  Mohave  County,  Ariz.,  com- 
pleted additional  precipitation  unit  to  increase  product  by  2000 
lb.  daily. 

Gold   Road   Mines    Co.,   Goldroad,    Mohave   County,    .\riz..   built 

300-ton  crushin.sf  plant. 

Hackberry  Silver  Mining  Co.,  Hackberry,  Mohave  County, 
.\riz..  completed  200-ton  concentrator  and  power  plant  at  an  es- 
timated cost  of  $200,000. 

.Arizona  Ore  Reduction  Co.,  Kingman,  Mohave  County,  Ariz., 
completed  25n-ton  concentrator,  roaster  and  separation  unit;  also 
a  million-gallon  reservoir. 

Standard  Minerals  Co..  Kingman.  Mohave  County.  Ariz.,  com- 
pleted .=)0-ton  test  mill  for  flotation  of  molybdenite  ores. 
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.McCrackcn  Sllver-I/e«d  Mines  Co.,  Yucca,  Mohave  County, 
Ariz.,  built  100-ton  dry  concentrating  mill.  . 

Yncca  TnnKsten  Mining  Co.,  Yucca,  Mohave  County,  Ariz., 
completed  60-ton  mill. 

New  Cornelia  Copper  Co.,  Ajo,  Pima  County,  -Ariz.,  erecting 
500-ton   e-xperimt-ntal   plant   tor   flotation  of  sulphide  ores. 

Bed  Chief  .Mining  and  MiUing  Co.,  Casa  Grande,  Pinal  County, 
Ariz.,  completed  50-ton  mill,  which  uses  Elsol  type  of  dry  con- 
centrators. 

Untied  Stat.rii  Vanadlnm  Development  Co.,  Kelvin,  Pinal  Coun- 
ty, Ariz.,  completed  Bryan  dry  classifier  and  50-ton  concentrator. 
Plant  cost  about  $50,000.  Construction  began  October,  1917,  and 
was  finished  Mar.  5,  1918. 

Ray  Consolidated  Copper  Co.,  Ray,  Pinal  County,  Ariz.,  erect- 
ed new  brick  otflce  and  shaft  buildings ;  installed  new  compressor 
system  for  underground  haulage,  now  nearly  complete,  and  con- 
creted main  haulage  tunnel. 

Bay  Herculeii  Copper  Co.,  Ray,  Pinal  County,  Ariz.,  completed 
1500-ton  concentrator  and  Diesel  power  plant  at  Hercules,  seven 
miles  from  mine,  also  power  line  to  mine,  large  skip  hoist,  crush- 
ing plant,  concrete  ore  bins,  sampler,  and  machine  shop,  at  main 
shaft  head  and  several  miles  of  railroad  and  a  steel  bridge  across 
Mineral  Creek. 

Silver  Kinff  of  Arizona  Mininir  Co.,  Superior,  Pinal  County, 
Ariz.,  installed  small  crushing  plant. 

Flnx  Mine,  Patagonia,  Santa  Cruz  County,  Ariz.,  installed  300- 
ton  mill. 

World'!)  Fair  Mine,  Patagonia.  Santa  Cruz  County,  Ariz..  In- 
stalled 100-ton   tube  mill  and  225-ton  concentrator. 

Octave  Minp.1  Co.,  Congress  Junction,  Yavapai  County.  Ariz., 
began   construction  of  a  250-ton  gold  reduction  plant. 

Verde  Inspiration  Co.,  Dewey,  Yavapai  County,  Ariz.,  made 
additions  to  stamp  mill  and  built  flotation  and  cyanidation  plant. 

Consolidated  Arizona  Smeltinar  Co.,  Humboldt.  Yavapai  Coun- 
ty, Ariz.,  completed  new  roaster  plant  at  cost  of  $300,000,  in- 
cluding four  Wedge  furnaces,  with  Cottrell  treaters  and  electric 
precipitation  installation.  Also  completed  converter  stack,  190 
ft.   high,   costing   $20,000. 

United  Verde  Copper  Co.,  Jerome,  Yavapai  County,  Ariz.,  com- 
pleting extensive  house-building  program  at  Jerome  and  Clark- 
dale;  completed  loading  station,  with  electrical  equipment,  at 
1000  level  of  main  shaft,  and  is  completing  new  switchback  rail- 
road up  to  former  smeltery  site  above  Jerome,  where  ore  crop- 
pings  are  being  handled  by  steam  shovels. 

United  Verile  Extension  Copper  Co.,  Jerome,  Yavapai  County, 
Ariz.,  completing  smeltery  at  Verde.  Blast  furnace  In  operation ; 
two  revcrberatorles  under  construction.  Completing  12,000-ft. 
haulage  tunnel  and  ore  pockets  at  shaft.  Working  on  large  hous- 
ing plans  at  Jerome  and  Verde. 

Pocahontas  Copper  Qneen  SIlninK  Co.,  Mayer,  Yavapai  Coun- 
ty. Ariz.,  began  construction  on  a  50-ton  unit  of  flotation  plant 
to  cost  $25,000. 

Hwanaea  Consolidated  Gold  and  Copper  Mines  Co.,  Swansea, 
Tuma  County.  Ariz.,  completed  260-ton  plant  for  flotation  of 
sulphide  copper  ores. 

Washinc  Plants  built  in  the  BatesviUe.  Ark.,  manganese  field 
during  1918  were:  500-ton  plant  at  the  Cutter  mine:  200-ton 
plant  at  the  Polk-Southard  mine,  operated  by  the  Independence 
Mining  Co..  and  a  smaller  on©  on  the  company's  property  on 
Lafferty  Creek;  300-ton  plant  at  the  Adler  mine;  300-ton  plant 
at  the  U.  a.  Cnnndlan  and  a  300-lon  plant  nt  the  Oklahoma-Kan- 
sas mine,  nil  of  these  near  rushmnn,  Ark.  Near  Bat«'svllle  the 
Waco  Mining  Co.  erected  a  2Bfl-ton  plant  at  the  Patterson  mine 
and  a  25«-tnn  plant  at  the  Bllharz  mine  The  Loader  Mining 
Co  completed  n  250-ton  plant  at  the  Allen  mine,  and  n  small  plant 
wns  hunt  by  Shepherd  and  Wll.son  at  their  Hall  mine.  Plant" 
under  construction  are  two  20n-ton  mills  on  the  Napoleon  Hill 
land,  at  Cushmpn,  tmder  operation  by  Beatly  and  ns-'ioclates ;  a 
800-lon  plant  nt  the  Pngh  Hollow  mine  operated  hy  the  Everton 
Mining  nnd  Development  Co  nt  Ctishmnn.  and  n  SOO-lon  plant 
at  the  mine  of  the  biherly  Mnnganese  Co  At  BntesvlUe,  a  2B0- 
loti   plant   Is  under  construction  at   the  Ball  mine 

Western  Macneslle  Co.,  IJvermore.  Alnmedn  County.  Calif., 
Installed   IRO-ton  mill 

rallfornla  ?lallnnal  (Inld  Mlnlnc  Co..  Ornvllle.  Biiiie  County, 
Calif..   Installed   IBOO-ton  concentrator. 

Western  Ore  Co..  Orovllle,  Butte  County.  Calif,  rnnstnirted 
EO-lon  ronrenlrntlon  plant  at  I,lmo  Saddle;  also  1400-ft  tram- 
way.    Rqiilpment  used   In   treatment  of  low-grade  chmme  ores 


Napoleon  Copper  Co.,  Copperopolis,  Calaveras  County,  Calif., 
completed  90-toii  plant  consisting  of  ball  mills,  flotation  unit, 
and  concentrators. 

Consolidated  WiUhire  Mlninc  Co.,  Bishop,  Inyo  County,  Calif., 
installed  80-ton  tiotation  plant.    Test  run  made  Dec.  7,  1918. 

I'ine  Creek  Tungsten  Mining  Co.,  Bishop.  Inyo  County,  Calif., 
installed   225-ton  mill. 

Tungsten  Mines  Co.,  Bishop,  Inyo  County,  Calif.,  installed  160- 
ton   flotation   plant  for  treatment  of  tungsten  ores. 

Saline  Valle.v  Salt  Co.,  Keeler.  Inyo  County,  Calif.,  completed 
aerial  tramway  from  mill  to  railroad. 

Kound  Valley  Tungsten  Co.,  Pine  Creek,  Inyo  County,  Calif., 
built   150-ton  mill. 

Gold  Stale  .Mine,  Caliente,  Kern  County,  Calif.,  installed  30- 
ton  mill. 

.Mount  Ouines  Gold  Mining  Co.,  Hornitos,  Mariposa  County, 
Calif.,  completed  installation  of  100-hp.  electric  hoist,  and  made 
improvements  ir   mill. 

Empire  Mines  and  Investment  Co.,  Grass  Valley,  Nevada 
County.   Calif.,  bililt  two  retaining  reservoirs  for  mill  tailings. 

Grass  Valley  Consolidated  Gold  Mines  Co.,  Grass  Valley.  Ne- 
vada County.  Calif.,  completed  construction  of  mill  and  cyanide 
plant  of  2!>.000   tons'   annual  capacity  at   a  cost  of   $225,000. 

North  Star  .Mines,  Gras.s  Valley.  Xevada  County,  Calif.,  in- 
stalled 1225-ft.  aerial  cable  operating  clam-shell  bucket  for  han- 
dling tailings. 

Sierra  Asbestos  Co.,  Washington,  Nevada  County.  Calif.,  built 
tramway  between  mine  and  mill,  remodeled  mill  and  constructed 
three-span  bridge  over  Yuba  River. 

Parker  Chrome  Co.,  Auburn.  Placer  County,  Calif.,  completed 
mill  for  crushing  ore. 

Placer  County  Chrome  Co.,  Auburn.  Placer  County.  Calif.,  en- 
larged  conccntr.Ttion   plant  and   installed  machinery. 

Engles  Copper  Co.,  Keddie.  Plumas  County.  Calif.,  installed 
750-ton  flotation  plant. 

Geisendorfer  and  Farmer,  Folsom.  Sacramento  County.  Calif., 
installed  50-ton  mill  for  treatment  of  chrome  ores. 

Noble  Electric  Steel  Co.,  Folsom.  Sacramento  County,  Calif, 
in.stalled  mill  for  crushing  and  concentrating  low-grade  chrome 
ores. 

Paclflc  Electric  Metals  Co.,  Stockton.  San  Joaquin  County. 
Calif.,  installed  40-ton  electric  furnace  for  making  ferroraanganese 
at  Bay  Point. 

Santa  Mnrenrlla  Chrome  Co..  Santa  Margarita.  San  Duis  Obi.<:- 
po  County.  Calif.,  completed  Installation  of  75-ton  concentrator 
at  a  cost  of  $20,000. 

Afterthouglit  Copper  Co..  Ingot.  Shasta  County.  Calif,  com- 
pleted construction  of  cottages  for  employees,  made  Improvements 
In  400-ton  flotation  plant,  and  completed  electrolytic  zinc  plant 
and   reverheratory   furnace. 

Mountain  Copper  Co.,  Keswick.  Shasta  County.  Calif.,  Increased 
flotation  plant  at   Minnesota  station  by  300-ton  unit. 

American  Gold  Dredging  Co..  Redding.  Shasta  County.  Calif., 
constructed   132-ft    dredge  with   (i-PU.ft.  buckets. 

Ilully  mil  Copper  Mlnlna  and  Smelting  Co.,  WInthrop.  Shasta 
County.  Calif  .  converted  old  smeltery  Into  160-ton  flotation  plant. 

Krnndv  City  Mining  Co.,  Brandy  City.  Sierra  Coimty.  Cnllf . 
completed  300  f I     dnm  on  north   fork  of  the  Yuba  River. 

Index   Gold   Mining  Co.,  Quimhy  Creek,  Trinity  Coimty.   Calif.. 

completed   RO-lon   gold  mill. 

Klclnsnrge  Climme  Mine,  T,owrey.  Tehama  County.  Calif..  In- 
stalled  ten   s.^O-lb.   stamps  and   two  concentrating  tables. 

Elder  Creek  Chrome  Co.,  Red  Bluff.  Tehama  County.  Calif  .  In- 
stalled crushing  nnd  concentration  plnnf. 

Parinc  Coast  Gold  Mines  Corporation.  Qunrtx.  Tuolumne  Coun- 
ty. Calif.,  building  stnmp  and  flne-grlndlng  mill  of  ISO. 000  tons' 
nnnuni   rnpnrif/.      To   be  completed    by   January.    1919. 

Tonopah  Itelmont  Itevelopmenl  Co.,  Shnwmul.  Tuolumne 
County.  Cnllf,.  completed  stamp,  flotntlon.  and  cyanide  mill  of 
144.000   Ions'   niiniml  cnpnoity 

Confldcnce  Gold  Mines  Corporation.  Sonora.  Tuolumne  County. 
Cnllf..  Installed  ball  mill,  tube  mill.  lO-fank  rynnlde  plant,  and 
olher  eiiuipmeiit 

Federal  finid  Mining  Co..  Sonorn.  Tuolumne  County,  fnlif  .  In- 
stalled   RO-lon    I'untlnKton    mill 
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Golden    Age    Milling    and   Reduction    Co.,   Jamestown,    Boulder 

County,   Colo.,   installed   120-ton   flotation   plant. 

Wano  Mining  and  Milling  Co.,  Jamestown,  Boulder  County, 
Colo.,  added  three  tables  to  mill  treating  fluorspar. 

K.  K.  Mining  and  Milling  Co.,  Alice.  Clear  Creek  County.  Colo., 
completed  50-ton  amalgamating  and  concentrating  mill  at  a  cost 
of  $10,000. 

Colorado  Central  Mining  Co.,  Georgetown,  Clear  Creek  Coun- 
ty, Colo.,  completed  construction  of  150-ton  flotation  plant  to 
treat  dumps. 

Sceptre  Min«s  and  Mills  Co.,  Georgetown,  Clear  Creek  County, 
Colo.,  completed  7000-ft.  aerial  tram  from  mine  to  loading  station 
on  Colorado  and  Southern  Ry.  ;  also  new  ore  bins,  boarding  house, 
and  bunk  house  for  50  men  at  the  mine. 

Idaho  Mining,  Redaction,  and  Transportation  Co.,  Idaho 
Springs,  Clear  Creek  County.  Colo.,  added  new  100-ton  flotation 
unit  to  mill. 

Little  Oiant  SUning  and  Blilling  Co.,  Lawson,  Clear  Creek 
County.  Colo.,  completed  mill. 

Frimos  Chemical  Co.,  Urad,  Clear  Creek  County,  Colo.,  com- 
pleted new  boarding  house,  bunk  house,  200-ton  mill,  and  2400-ft. 
tramway. 

Buffalo  Hunter  Alining  and  MUUng  Co.,  Silver  Cliff,  Custer 
County,  Colo.,  completed  100-ton  mill. 

General  Reduction  Co.,  De  Beque.  Garfield  County,  Colo.,  in- 
stalled 50-ton  unit  of  Scott  process  to  treat  oil  shale. 

Mount  Blaine  Oil  Shale  Products  Co.,  De  Beque.  Garfleld 
County,  Colo.,  built  100-ton  oil-distillation  plant. 

Fanny  Rawllngs  Alining  Co.,  Leadville,  Lake  County,  Colo., 
rebuilt  surface  plant  and  Installed  electric  hoist. 

Radium  Ore  Sampling  Co.,  Montrose.  Montrose  County,  Colo., 
completed  rare-ore  custom  sampler  at  a  cost  of  $12,000. 

Ouray  Custom  MUllng  Co.,  Ironton,  Ouray  County,  Colo.,  in- 
stalled table  and   flotation  machinery. 

Calliope  Consolidated  Mining  Co.,  Ouray,  Ouray  County,  Colo., 
installed  power  plant  and  compressor. 

Mountain  Top  Mining  Co.,  Ouray.  Ouray  County,  Colo.,  com- 
pleted 3000-ft.  tramway  from  mine  to  Governor  Basin. 

Tellow  Jacket  Mines  Co.,  Ouray,  Ouray  County,  Colo.,  com- 
pleted mill. 

JJorcross  Chemical  Co.,  Pueblo,  Pueblo  County,  Colo.,  installed 
chemical  plant  for  sulphuric-acid  manufacture. 

Sunnyside  Mining  and  Milling  Co.,  Eureka,  San  Juan  County, 
Colo.,  completed  500-ton  flotation  mill,  16,000  ft.  of  tramway, 
mining  plant,  and  power  line. 

Lackawanna  Alining  and  Reduction  Co.,  Silverton.  San  Juan 
County.  Colo.,  completed  new  tramway,  in.stalled  new  mining  ma- 
chinery, and  remodeled  mill. 

Lewis  Sline  Co.,  Telluride,  San  Miguel  County,  Colo.,  made 
alterations  to  mill  and  installed  flotation  plant  for  treatment  of 
lead-zinc-copper  ore. 

Belmont  Wagner  Alining  Co.,  Telluride,  San  Miguel  County, 
Colo.,   completed   300-ton  mill. 

Liberty  Bell  Gold  Alining  Co.,  Telluride,  San  Miguel  County, 
'Colo.,   remodeled  mill   to   treat  concentrates. 

Libert.v  Leasing  Co.,  Breckenridge,  Summit  County.  Colo., 
remodeled  mill  and  installed  flotation  unit  at  Monte  Cristo  mine. 

Power  River  Dredging  Co.,  Breckenridge.  Summit  County, 
Colo.,  installed  new  transformers  and  new  dredge  built  by  the 
Tuba  Construction  Company. 

Molybdenum  Products  Co.,  Buffelirs,  Summit  County.  Colo., 
•completed   250-ton  mill. 

Climax  Alolybdenum  Co.,  Climax,  Summit  County,  Colo.,  com- 
pleted 400-ton  mill;  500  ft.  two-bucket  tramway;  5000  ft.  aerial 
tramway,  and  crushing  plant. 

Alinerals  Products  Co.,  Frawley,  Sunrunit  County.  Colo.,  com- 
pleted 200-ton  milling  plant  to  treat  molybdenum  ores. 

Big  Toad  Alining  and  AliUing  Co.,  Cripple  Creek,  Teller  County, 
Colo.,  remodeled  Reid  mill. 

Mary  AIcKinney  Alining  Co.,  Cripple  Creek,  Teller  County, 
Colo.,  installed  steam  hoist  and  drag-line  excavator  at  the  Howard 

shaft. 


Vindicator  Consolidated  Gold  Mining  Co.,  Cripple  Creek.  Teller 
County,  Colo.,  is  installing  additional  equipment  to  double  capac- 
ity of  ferro-alloy  plant  purchased  from  the  Ferro-Alloy  Co.  of 
Denver. 

Excelsior  Alining,  I^IUling  and  Electric  Co.,  Victor,  Teller 
County,  Colo.,  erected  new  ore  house  at  shaft  of  Longfellow  mine. 

Akron  Alines,  Whitepine.  Whitepine  County,  Colo.,  installed 
electric  power  line  and  rebuilt  mill. 

Chestatee  Pyrites  and  Chemical  Co.,  Chestatee,  Hall  County, 
Ga.,  completed  600-ton  sorting  and  concentration  plant  and  en- 
larged hydroelectric  power  plant. 

Falls  Creek  Alining  Co.,  Sandpoint,  Bonner  County,  Idaho,  be- 
gan   installation   of   a  concentrator   having  a   capacity   of    20,000 

tons  per  year  and  to  cost  $40,000. 

Armstead  Alines  Corporation,  Talache,  Bonner  County,  Idaho, 
completed  100-ton  mill. 

Empire  Copper  Co.,  Mackay,  Custer  County.  Idaho,  completed 
three-mile  tramway  from  mine  to  railroad. 

Bunker  Hill  &  Sullivan  Alining  and  Concentrating  Co.,  Kellogg, 
Shoshone  County.  Idaho,  at  its  smeltery,  completed  Cottrell 
precipitation  plant,  added  three  Dwight  &  Lloyd  sintering  ma- 
chines, made  additions  to  blower  house,  added  1100-cu.ft.  com- 
pressor, and  completed  coal  pulverizing  plant ;  also  made  exten- 
sions to  lead  refinery.  Remodeled  old  Sweeny  mill  at  Bradley,  to 
treat  600  tons  daily  of  coarse  tailings  from  the  Last  Chance  mine. 

Coeur  d'Alene  Antimony  Mining  Co.,  Kellogg,  Shoshone  County, 
Idaho,  completed  K.  &  K.  flotation  plant. 

Throndson  Aletal  Saving  Co.,  Kellogg.  Shoshone  County,  Idaho, 
completed  200-ton  concentrating  and  flotation  mill. 

Spokane  Aletals  Recovery  Co.,  Mullan.  Shoshone  County,  Idaho, 
completed  200-ton  mill,  which  was  destroyed  by  fire  in  September. 

Blewett  Alining  Co.,  Galena.  Jo  Da^'^ess  County.  111.,  began 
construction  of  600-ton  zinc  concentrating  mill  at  an  estimated 
cost  of  $52,000  in  August.     To  be  completed  January,   1919. 

American  Zinc  Products  Co.,  Greencastle,  Putnam  County, 
Ind.,  completed  modern  zinc-rolling  mill  of  1000  to  1500  tons' 
daily  capacity. 

Zimmerman  Steel  Co.,  Bettendorf,  Scott  County,  Iowa,  in- 
stalled a  five-ton  three-phase  electric  furnace. 

Calumet  &  Hecia  Alining  Co.,  Calumet,  Mich.,  increased  capac- 
ity of  Lake  Linden  leaching  plant  by  substituting  Hardinge  mills 
for  Chilean  mills  ;  installed  250  forty-ton  cars  ;  completed  10,000- 
kw.  power  house  and  office  building  at  Lake  Linden ;  installed 
electric  furnace  for  making  stamp  shoes  ;  began  construction  of 
2000-ton  flotation  plant. 

Seneca  Alining  Co.,  Calumet,  Mich.,  completed  surface  build- 
ings,  shafthouse   and.   power   plant. 

Quincy  Alining  Co.,  Hancock,  Mich.,  completed  dwelling  houses 
and  began  making  additions  to  stamp  mill  at  Mason. 

Lake  Alilling,  Smelting  and  Refining  Co.,  Point  Mills,  Mich., 
built  two  additional  stamp  heads. 

White  Pino  E-vtension  Copper  Co.,  Pinex,  Mich.,  installed 
Minerals  Separation  machines. 

Charcoal  Iron  Co.,  Bessemer,  Mich.,  began  erection  of  com- 
plete new  surface  plant  at  the  Tale  mine. 

Oliver  Iron  Anning  Co.,  Ironwood.  Mich.,  completed  electric 
plant  at  Pabst  mine,  which  is  to  be  used  as  a  central  power 
station  for  the  company  mines  on  the  Gogebic  Range. 

Cleveland  Cliffs  Iron  Co.,  Ishperaing,  Mich.,  built  surface  plant 
at  Barnes-Hecker  mine ;  at  Marquette  rebuilt  refining  house  at 
Pioneer  Iron  Co.  furnace,  destroyed  by  Are;  installing  hydro- 
electric power  plant  at  Forestville  to  generate  5000  kw.,  to  be 
completed   February,    1919. 

Cuynna-AIinneapolis  Iron  Co.,  Crosby,  Minn.,  completed  shaft, 
built   engine   house,    dry-house   and    dwellings   at   Ida   Mae   mine. 

Northern  Alinnesota  Ore  Co.,  Cuyuna,  Minn.,  began  sinking 
of  10  X  16  ft.  three-compartment  shaft,  and  built  oflice,  dry-house, 
shops,  and  dwellings  at  Northland  mine. 

Breitnng  &  Co.,  Ironton.  Minn.,  completed  sinking  of  shaft 
and  erection  of  buildings  at  Hopkins'  mine  in  July. 

American  Alanganese  Manufacturing  Co.,  Ironton,  Minn.,  com- 
pleted three-compartment  shaft,  began  in  1917,  in  August ;  also 
erected  steel  headframe,  built  surface  plant  and  machinery  at 
Cuyuna-Mille  Lacs  mine.  Sunk  shaft  deeper  and  Installed  new 
compres.'sor   at   the   Cuyuna-Duluth   mine. 
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Arko  MIninc  Co.,  Ironton.  Minn.,  completed  in  September,  two- 
comiwrtment  .shaft  at  the  Arko  mine.  Also  erected  headframe 
and  mine  buildings. 

Brnnriner  Iron  Co.,  Ironton,  Minn.,  sunk  shaft  and  in.«talled 
machinery,  but  closed  down  In  April.  Machinery  and  supplies 
sold  and  buildings  dismantled. 

Cuynna-Saltana-Onelda  Minra  Co.,  Ironton.  Minn.,  completed 
2000-ton   manganiferous   iron-ore   washing  plant    in    August. 

Inland  Steel  Co.,  Ironton.  Minn.,  completed  new  offloe  building 
in   November. 

Liberty  Mining  Co.,  Ironton.  Minn.,  sunk  .shaft,  erected  head- 
frame  and  surface  buildings  at  the  Bonnie  Belle  mine. 

Whltrmarsli  Mlnlne  Co.,  Ironton.  Minn.,  completed  sinking  of 
shaft,  built  ."hops,  headframe.  and  dwellings,  and  installed  ma- 
chinerj-  at  the  Martin  mine.  Completed  shaft  and  hoist  equiT)ment 
at  Huntington  mine. 

Costes  &  Tweed,  Manganese,  Minn.,  began  sinking  shaft  at 
Preston  mine,  but  closed  down  same  Dec.  1,  pending  labor  and 
ore-price  developments.  Built  dry-house,  shops  and  engine  and 
boiler  house  and   installed  machinery. 

Adbar  DcTeiopment  Co.,  Trommald,  Minn.,  began  sinking  shaft 
In  August.  Temporary  surface  plant,  but  no  permanent  improve- 
ments. 

Gloria  .Mining  Co.,  Trommald.  Minn.,  installed  hoist,  compres- 
sor, and  pumps  at  Gloria  mine,  formerly  known  as  McKenzie 
mine.     Closed  down  December  2. 

Joan  Minin;  Co.,  Trommald.  Minn.,  began  sinking  drop  shaft 
at  Joan   N'o.  3   mine  in  June.     Temporary  buildings  erected. 

Mrrrltt  Development  Co.,  Trommald,  Minn.,  completed  three 
new  .shafts  at  Merritt  mine.  Erected  headframes.  built  railroad 
spurs,  and  installed  machinery,  completing  construction  in  October. 

Onahman  Iron  Co.,  Trommald.  Minn.,  at  its  .\lgoma  mine, 
changed  from  steam  to  electrical  equipment  and  installed  200-hp. 
oil  engine  auxiliary  and  new  pumping  equipment. 

Oneida  Mines  Co.,  Trommald.  Minn.,  began  sinking  of  drop 
shaft  at  Clark  mine,  and  erected  boiler  and  engine  house,  dry- 
hou.se.  and  surface  buildings. 

Omaha  Iron  Co.,  Woodrow.  Minn.,  erected  drying  plant  at  the 
Wilcox  mine.  Construction  began  March.  1918.  and  was  com- 
pleted in  July. 

Interstate  Iron  Co.,  Calumet.  Minn.,  began  construction  of 
two-unit  washing  plant  at  the  Hill  Annex  mine;  capacity.  1000 
tons  daily. 

PieldMid*,  Mather  ti  Co.,  Calumet.  Minn.,  constructed  office, 
camps,  and  blacksmith  shop  at  the  Majorca  mine;  completed 
concentrating  r^ant  at  Riley  I>ake  on  May  1. 

nolath,  .MIsaabe  Si  Northern  By.,  Duluth,  Minn.,  completed  No. 
B  ore  dock  at  a  cost  of  $2..Sfl0.000.  New  approaches  were  built 
to   No     3  and   No.    4   docks. 

M.  A.  Han>is  *   Co..  Hibbing.   Minn.,  built  new  offlce  building. 
Draper    Mine.    Marble.    Minn.,    completed    concentrating    plant. 

Ollrer  Iron  ^lintng  Co.,  Virginia,  Minn.,  completed  470-ft.  coal 
dock  at  MIssabe  Mountain  mine;  added  seventy  20-cu.yd.  air-dump 
cars  to  stripping  equipment ;  Hibbing.  Minn.,  completed  .small 
gravity  screening  plant  at  Hull  Rust  mine  to  separate  waste  and 
ore:  E\-eleth.  Minn,  began  conrenlratlon  and  crushing  plant  at 
the  l,eonldas  mine. 

Bannnrk  Mining  and  Milling  Co.,  Bannack.  Beaverhead  County. 
Miini  .  <'nmplel>'d   milling  plant  of  9000  tons'  annual  capacity. 

Boslon  •  Montana  Development  Co,,  Rlkhorn.  Beaverhead 
County.    Mont  .  built    SOO-ton   mill 

Anaconda  Copper  Mining  Co.,  Great  Falls,  Cascade  County. 
Mont  .  compleii  d  copper  rod  and  wire  plant ;  completed  electrolytic 
ferromangancsr  pianl.  consisting  of  five  furnaces,  at  a  cost  ez- 
ree<llng  1500.000  Plant  closed  down  on  Dec  6.  Completed  SJ5- 
ft    stark   at    Washoe   smeltery.    Anaconda 

Casrade  MIno,  Nelhart.  Cascade  County.  Mont.,  completed 
BOft-tnn  mill  for   the   treatment  of  lead-silver  sulphide  ores. 

Phllllpshnrc  Mining  Co..  Phllllpsburg.  Oranlte  County.  Mont., 
•■ompleted  400-ton  mill  for  the  irealment  of  low-grade  manganese 
ores  by  magn'iic  separation. 

Alia  Mining  Co,,  Corbln.  Jefferson  County.  Mont.,  completed 
new  electric  i>ow  er  plant  l«  replace  Bertha  plant  destroyed  by 
lightning 

F.renomr  (inUI  Mine*  Co,,  East  Helena.  Lewis  and  Clark  Coun- 
ty.   Mont.    romi.l«-lp<l    mo-tnn    .oncenlralor. 


New  York-.Montana  Testing  and  Engineering  Co..  Helena. 
Lewis  and  Clark  County.  Mont.,  increased  plant  for  treating 
manganese  to  100  tons'  capacity. 

Porphyry  Dike  Gold  Mining  Co.,  Rimini.  Lewis  and  Clark 
County.  Mont.,  completed  SOO-ton  mill  for  treatment  of  free  gold 
ores. 

Liberty  Mining  Co,,  Silver  Camp,  L«wi8  and  Clark  County. 
Mont.,  repaired   100-ton  mill  to  treat  lead-zinc  ores. 

Tarbox  Mining  Co..  Saltese,  Mineral  County,  Mont.,  completed 
300-ton  mill   fo-  the  treatment  of  zinc-lead  ores. 

Crystals  Goldsmith  Co.,  Butte.  Silver  Bow  County,  Mont.,  in- 
stalled 75-hp.  electric  hoist  and  1000-cu.ft.  compressor  at  the 
Tong  shaft ;  also  surface  plant  buildings. 

United  Slates  Manganese  Corporation,  which  took  over  the 
Ophir  mill  of  tne  Butte-Detroit  Copper  and  Zinc  Mining  Co.,Butte, 
Silver  Bow  County,  Mont.,  added  further  equipment  to  mill 
for  treatment  of  silver-zinc  and  manganese  ores.  Hill  and  mine 
closed  down. 

Hoosler  Del  Monte  Mining  Co.,  Goodsprlngs,  Clai^k  County. 
Nev.,  completed  50-ton  concentrator  for  treatment  of  low-grade 
lead-silver   ore. 

Snitan  Mine,  Goodsprings.  Clark  County.  Nev..  enlarged  dry 
concentrating  plant. 

Rochester  Combined  Mines  Co.,  Rochester.  Humboldt  County. 
Nev..  completed  installation  of  leaching  vats  and  part  of  grind- 
ing plant  of  500-ton  cyanide  leaching  installation. 

Nevada-Humboldt  Tungsten  Co.,  Tungsten,  Humboldt  County, 
Nev..  completed  100-ton  tungsten  mill,  consisting  of  crushers, 
rolls,  jigs.  Dpister-Overstrom  tables,  driers,  and  magnetic  separa- 
tors. 

Pacific  Tnngsten  Co..  Tungsten,  Humboldt  County,  Nev..  com- 
pleted   125-ton    mill,    which    began    operation    in    November. 

BInestone  Mining  and  Smelting  Co..  Yerrington.  Lyon  County. 
Nev..  completed  400-ton  flotation  plant  in  April  at  a  cost  of 
J300.000. 

Silver  Dike  Tnngsten  Mine.  Mineral  County.  Nev..  completed 
30-ton   mill   for  treating  high-grade   scheelitc  ore. 

Kansas    City-Nevada    Consolidated    >Uninc    Co..    Bruner.    Nye 

County.    Nev.,    began    installation    of    50-ton    mill    and    nine-mile 
pipe  line. 

White  Caps  kilning  Co..  Manhattan.  Nye  County.  Nev.,  com- 
pleted changes  to  mill. 

Nevada-California  Power  Co.,  Tonopah.  Nye  County,  Nev., 
completed   electric  power   line  to   camp  of  Divide. 

Consolidated  Coppermlnes  Co.,  Kimberly,  White  Pine  County. 
Nev.,  completed  second  SOO-ton  section  of  mill. 

Thomas  Iron  Co.,  Wharton.  Morris  County.  N.  J  .  sunk  thret- 
oompartment  shaft  to  1100  level:  Installed  new  headframe.  hoist- 
ing plant,  and  magnetic  cobbing  mill  at   the   Richard  mine. 

WhaHon  Steel  Co.,  Wharton.  Morris  County.  N.  J.,  completed 
2B00-ton   magnetic  concentrating  mill  at  the  Scrub  Oak  mine. 

Vera  Crux  Leasing  Co..  Cariioio.  Grant  County,  N.  M..  In- 
stalled crusher,  ball  mill,  amalgamators  and  thickening  tanks  at 
.1  cost  of  J20.000. 

8IS  Mining  Co..  lA>rdsburg.  Grant  Coimty.  N  M..  constructed 
SOO-ton  mill  and  new  hoist. 

Last  Chance  Mining  Co..  Ix>rdsburg.  (5rant  County.  N.  M. 
i-ompleted   SO-ton   unit   of  mill. 

Calumet  Mining  Co..  Silver  City.  Grant  County.  N.  M..  began 
.onstruction  of  lend-tlno  concentrating  mill,  to  have  an  annual 
rapacity  of  30.000  Ions. 

Chateaogay  Ore  nnd  Iron  Co..  Lyon  Mountain.  Clinton  County. 
.N  V.  began  construction  of  a  new  magnetic  concenlratlni  mill 
having  a  capacity   of    100  tons   per  hour. 

8t.  Nicholas  Zinc  Co..  Summit ville,  Sullivan  County.  N.  T.. 
made  additions  and  Improvements  to  mill. 

TrI-Stale  Clirome  Mining  Co..  Canyon  City.  Grant  County.  Ore  . 
remodeled  80-ton  mill  of  Jupiter  Mining  Company. 

Rnnlcr   Mercury   Co..  Gold   Hill.  Jackson  County.  Ore.  erected 

i2-lilpe    mcrPurv    furuncc. 

liold  Hill  Mining  Association.  Nedford.  Jackson  County.  Ore.. 
Installed   10-stamp  inill 

Alameda  Copper  Mines.  Grants  Pass.  Josephine  County.  Ore., 
built   200-ton  riincenlrator  and   IBO-ton   reduction  furnace. 

Rare  Minerals  Co..  Custer.  Custer  County,  S.  D..  Installed  a 
SO-ton  concentrator  that  will  be  placed  In  operation  soon  after 
the  first  of  the  year  to  handle  tin   and   tungsten  ores. 
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Spokane  Lead  Co..  Hermosa,  Custer  County.  S.  D..  completed 
100-ton  concentrator  and  placed  same   in   operation   in  July. 

Cutting  Mining  Co.,  Deadwood,  Lawrence  County,  S.  D..  began 
construction   of   shafthouse,    electric   hoist,    and   compressor. 

Deadwood  Lead  and  Zinc  Mining  Co.,  Deadwood.  Lawrence 
County.  S.  D..  completed  10-stamp  mill  and  concentrator  in 
August. 

Mogul  Mining  Co.,  Terry.  Lawrence  County,  S.  D.,  completed 
aerial  tramway  from  portal  of  main  working  tunnel  to  mill  bins. 
a   distance  of   1600   feet. 

American  Tin  and  Tungsten  Co..  Hili  City,  Pennington  County, 
S.  D..  remodeled  tin  mill.  Plant  to  be  ready  for  concentration 
by  Marcli  1,  ]919,  and  is  to  iiave  from  75  to  250  tons'  capacity. 
Installed   60-h-).   lioist   at   Cowboy  mine. 

Metal  Products  .Association  of  Texas,  Alpine,  Brewster  County. 
Tex.,  began  con.=itruction  of  50-ton  copper  blast  furnace. 

Mariposa  Mining  Co.,  Terlingua.  Brewster  County,  Tex.,  in- 
stalled furnace  to  treat  low-grade  quicksilver  ores. 

Southwestern  Graphite  Co.,  Burnet,  Burnet  County.  Tex.,  built 
200-ton  electrostatic  plant   for  grapiiite  concentration. 

National  Potash  Corporation.  Devils  Slide,  Morgan  County. 
Utah,  made  alterations  in  Union  Portland  Cement  Co.  plant  to 
produce  potash  from  Wyoming  leucite  rock. 

Chief  Consolidated  Mining  Co.,  Eureka.  Juab  County.  Utah, 
added  2500-cu.ft.  Laidlaw-Dun-Gordon  compressor  and  Worthing- 
ton  pumps.  Began  tiiree-compartment.  concrete-lined  shaft  July 
1.     To  be  2000  ft.  deep. 

Deer  Trail  Mining  Co.,  Marysvale.  Piute  County.  Utah,  com- 
pleted 100-ton  flotation  and  cyanide  mill  for  treatment  of  gold- 
silver-lead  ore. 

Florence  Mining  and  Milling  Co..  Marysvale.  Piute  County. 
Utah,  completed  100-ton  unit  of  aiunite  mill  and  installed  roast- 
ing furnace  and  leaching  plant. 

IMlneral  Products  Co..  Marysvale.  Piute  County,  Utah,  rebuilt 
200-ton  mill  for  treatment  of  aiunite. 

Sells  Mine,  Alta,  Salt  Lake  County.  Utah,  built  and  put  in 
operation  a  2000-ft..  100-ton  tramway. 

Ohio  Copper  Co.,  Bingliam  Canyon.  Salt  Lake  County.  Utah, 
completed  3000-ton  flotation  plant. 

Little  Cottonwood  Transportation  Co..  Wasatch.  Salt  Lake 
County.  Utah,  completed  eight-mile.  36-in.  gage  railroad  from 
Wasatch  to  Alta. 

Big  Indian  Copper  Co..  Lasai.  San  Juan  County.  Utali.  com- 
pleted 200-ton  mill  for  copper  ores.  After  sliort  operation,  mill 
was   remodeled. 

Judge  Mining  and  Smelting  Co..  Park  City.  Summit  County. 
Utah,  made  additions  and  improvements  to  zinc  plant  of  30-ton 
capacity. 

Silver  King  Consolidated  Mining  Co.,  Park  City.  Summit 
County.   Utah,   completed   150-ton   mill  for  silver-lead-zinc  ores. 

Utah  Mine,  Fish  Springs.  Tooele  County.  Utah,  nearly  com- 
pleted  100-ton   mill   for  silver-lead  ores. 

Western  Utah  Copper  Co..  Gold  Hill,  Tooele  County.  Utah, 
began   100-ton  mill  to  treat  copper  ore. 

.American  Fork  Exploration  Co.,  .\merican  Fork,  Utah  County, 
Utah,   completed  small   mill. 

.American  Mineral  Co.,  Johnson.  Lamoille  County.  Vt..  com- 
pleted   installation    of    hydroelectric    mill    for    treatment    of    talc. 

Crimora  Manganese  Corporation,  Crimora.  Augusta  County. 
Va..   remodeled  mill  to  treat   50   tons  daily  of  manganese  ore. 

Roanoke  Ore  and  Iron  Co..  Roanoke  County.  Va..  constructed 
12   miles  of  railroad   and  a   washing  plant   for  iron  ores. 

Stange  Mine.  Narrows.  Giles  County.  Va..  completed  mill  of 
75.000    tons'   annual   capacity   to   handle  manganese  ores. 

Great  Metals  Mining  and  Milling  Co.,  Nespelem.  Okanogan 
County.   Wash.,   completed   100-ton   concentrator. 

Copper  World  Extension  Mining  Co.,  Nighthawk,  Okanogan 
County,  Wash.,  began  two-mile  tramway  from  Copper  World  and 
Copper  World  Extension   mines  to   Palmer  Lake. 

Ivanhoe  Mining  Co..  Oroville.  Okanogan  County.  Wash.,  com- 
pleted   50-ton   flotation   plant. 

Metalene  Oriole  Mining  Co.,  Metalene.  Pend  Oreille  County, 
Wash.,  erected  50-ton  mill  to  treat  lead-zinc-siiver-gold  ores. 

Toung  America  Mine.  Bossburg,  Stevens  County.  Wash.,  began 
construction  of  a    50-ton  concentrator. 


Northwest  Magnesite  Co.,  Chewelah.  Stevens  County,  Wash., 
completed  five-mile  aerial  tramway  from  Finch  quarry  to  Chewf- 
lah.  grinding  and  mixing  plant,  and  pulverizing  plant. 

Electric  Point  Mining  Co.,  Northport,  Stevens  County.  Wash., 
completed  2i-mile  tramway  at  a  cost  of  $45,000. 

Northport  Smelter  Co.,  Northport.  Stevens  County.  Wash.. 
completed    drossing    plant. 

Zinc  Hill  Mining  Co..  Cuba.  Wis.,  completed  100-ton  zinc  con- 
centrating mill  at  the  Little  Dick  mine.  Construction  started 
.\ug.  1,  and  was  completed  Nov.  15.  Estimated  cost,  $40,000.  Also 
began  construction  of  300-ton  mill  at  Big  Dick  mine  on  Dec.  2. 

United  States  Government  started  construction  of  acid  plant, 
capacity  100  tons  oleum  per  24  hours,  at  the  National  Zinc 
Separating  Plant.  Cuba.  Wis.  Construction  began  July  15.  and 
about  80 9f  of  work  was  completed  when  it  was  ordered  discon- 
tinued by  the  Government.  Began  construction  of  an  acid  plant 
of  a  capacity  of  50  tons  of  oleum  per  24  hours  at  tlie  Skinner 
roaster  of  the  Wisconsin  Zinc  Co..  New  Diggings.  Wis.  Con- 
struction started  July  15.  but  was  ordered  stopped  at  the  end 
of  the  year. 

Connecting  Link  Alining  Co.,  Jenkynsville.  Wis.,  completed  150- 
ton  mill  at  an  estimated  cost  of  $41,000.  Work  was  started 
November.   1917. 

Lucky  Six  Mining  Co.,  Linden,  Wis.,  completed,  in  April,  50- 
ton    zinc   concentrating    mill   which   was    started    November,    1917. 

Vinegar  Hill  Zinc  Co..  Livingston.  Wis.,  completed  350-ton  mill 
at  the  Dale  Rundell  mine  at  an  estimated  cost  of  $65,000. 

Little  Platte  Lead  and  Zinc  Co.,  Platteville.  Wis.,  completed 
75-ton  zinc  concentrating  mill  in  October. 

Wisconsin  Zinc  Co.,  Shullsburg.  Wis.,  completed  Copeland  raiil 
having  a  capacity  of  250  tons.  Construction  was  started  in  No- 
vember. 1917,  and  was  completed  March  1,   191S. 

Doll.v  Varden  3Unes  Co.,  .\lice  Arm,  B.  C,  constructed  15  miles 
of  railroad  from  beach  to  mine.  No  estimate  of  cost  available 
Installation  of  150-ton  concentrator  and  750-hp.  power  plant  pro- 
posed during  1919. 

Granby  Consolidated  .Mining.  Smelting,  and  Power  Co.,  Anyox. 

B.  C.  began  construction  in  April  of  30-oven  byproduct  coke 
plant  and  benzol  plant  at  Graves  Point.  Completed  work  at 
Anyox  smeltery,  including  two  new  converters,  construction  of 
which  was  started  in  July.   1917. 

Pacific  Coast  Contractors,  Ltd.,  Cariboo  Road.  Clinton  Mining 
Division.  B.  C.  installed  evaporating  plant  for  the  treatment  of 
water  at  Soda  Lake,  which  carries  6%  sodium  carbonate.  Capac- 
ity three  tons  of  crystal  soda  per  day. 

Tertiary  Gravel  Co.,  Cottonwood  Canyon.  Fraser  river,  north 
of  Quesnel.  B.  C.  began  remodeling  of  mill,  to  treat  cemented 
gold-bearing  gravel.     Capacity,   50   tons  a  day. 

Drum  Lummon  Copper  Co.,  Drum  Lummon  Bay,  Douglass 
Channel,  B.  C.  completed  installation  of  36-ton  experimental 
Gibson  mill  and  concentrator. 

French  Complex  Ore  Reduction  Co.,  Fairview.  near  Nelson.  B. 

C,  completed  electrolytical  plant  for  experimental  treatment  of 
complex  silver-lead-zinc  ores  of  eastern  section  of  province.  Gov- 
ernment, in  1917.  voted  $25,000  for  improvement  of  works  and  to 
aid   in   starting   operations. 

Lanark  Mining  Co..  Illicillewaet,  B.  C.  installed  250-hp.  hydro- 
electric plant  t)   drive  mill  and  furnish  power  for   mine. 

Snnloch  Mining  Co..  Ltd.,  Jordan  river.  West  Coast.  Vancouver 
I.sland.  B.  C.  started  construction  of  a  wagon  road  and  the  in- 
stallation of  a  compressor  plant.  Estimated  cost.  $65,000.  Capac- 
ity of  plant.  30.000  tons  per  year. 

Queen  Bess  Slines,  Inc..  near  Kamioops.  B.  C.  began  installa- 
tion of  concentrating  plant. 

Cork-Province  Mines.  Ltd..  Kaslo.  B.  C  installed  ball  mill  and 
flotation  plant  ar  a  cost  of  $15,000. 

Outsider  Group,  Maple  Bay.  Portland  Canal.  B.  C.  installed 
small  compressor  plant. 

Silver  Standard  Mining  Co.,  New  Hazelton,  B.  C,  completed 
50-ton  mill.  Cost  of  mill  estimated  between  $30,000  and  $35,000. 
Construction  started  late  in  1917,  and  was  finished  June,   1918. 

.Aetna  Iron  and  Steel  Co..  Port  Moody.  B.  C.  installed  six-ton 
electric  pig-iron  furnace. 

Canada  Copper  Corporation,  Princeton,  B.  C,  continued  con- 
struction of  300-ton  concentrator,  IB  miles  of  railroad,  and  power 
line,  involving  total  expenditure  of  $4,500,000.  of  which  $2,000,000 
is  being  spent  by  Canadian  Pacific  interests. 
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South  E«9t»r  Gronp,  Skldegate,  Graham  Island,  B.  C,  Installed 
compressor  and  hoist. 

Efanjay  Oolrt  Mlnins  Co..  Tulamcen  River,  B.  C,  built  dam 
and  flume  for  recovery  of  gold  and  platinum  of  gravel  from  rl»er 
bed  at  a  cost  of  $20,000. 

Rex  Mines,  The  Pas,  Man.,  installed  30-ton  amalgamating  mill 
at  the  Rex  property.  Herb  Lake.  This  is  the  flrst  gold  mill  in 
the  district. 

Dominion  St«el  Corporation,  Sydney,  N.  S..  Installed  new  coke- 
oven  plant  comprising  120  b>-product  o\-ens  having  1320  tons- 
daily  output. 

.MiUer  Independence  Mining  Co.,  Boston  Creek,  Ont.,  completed 
40-ton  mill  in  Ortober. 

Patricia   Mine,  Boston   Creek.  Ont.,  completed   50-ton  mill. 
Casey    Cobiilt    Sflning    Co.,   ltd.,   Cobalt,    Ont.,    built    new    mill. 
Mininir   Corporation   of   Canada,  Cobalt,   Ont.,    installed   mining 
plant  at  Rickard  Township  ;  also  increased  mill  capacity  at  Cobalt 
and  installed  pump  for  slimes. 

Peterson  I>ake  Silver  Cobalt  Mining  Co..  Cobalt,  Ont,.  com- 
pleted 100-ton  notation  mill  for  the  treatment  of  slime  and  jig 
tailings. 

Provincial  Mine,  Cobalt,   Ont.,    installed   50-ton   flotation  plant. 
Trethewey    Silver-Cobalt    >Dne,    Ltd.,    Cobalt,    Ont..    completed 
150-ton  flotation  mill  for  the  treatment  of  tailings. 

The  Steel  Company  of  Canada,  Hamilton,  Ont.,  completed  80 
IS-ton  Wilputte  byproduct  coke  ovens  in  December.  Plant  to 
have  950  tons'  daily  capacity. 

Burnside  Mines,  Ltd.,  Kirkland  Lake.  Ont.,  started  construction 
of  30-ton  mill.  \.hith  is  expected  to  be  in  operation  early  in  1919. 
Kirkland   Lake  Xiold   Mining   Co.,   Kirkland   Lake,    Ont..    began 
construction  of  a   150-ton  mill. 

Lake  Shore  Mines  Ltd.,  Kirkland  Lake,  Ont.,  completed  new 
60-ton  mill  in  ^:arch. 

Wright-Hargraves  Mining  Co.,  Kirkland  Lake,  Ont.,  began 
constructing  150-ton  cyanide  mill. 

Hill  Gold  Mines,  Munro  Township,  Ont.,  started  installation 
of  a  70-ton  mill. 

Premier  Langmnir  Mine,  Porcupine,  Ont..  completed  30-ton 
mill  for  the  treatment  of  barlte. 

International  Nickel  Co.,  Port  Colborne,  Ont.,  completed  re- 
finery in  June.     Total  cost  over  $5,000,000. 

PIttsborgh-LorraIn  Syndicate,  South  Lorrain,  Ont.,  installed 
small   oil-flotation   plant. 

Davidson  Gold  JUnes  Co.,  South  Porcupine,  Ont.,  installed 
flve-.stamp  mill. 

Dome  Lake  SUnIng  Co,,  South  Porcupine,  Ont.,  installed  60- 
ton   cyanide   addition   to  stamp   mill. 

Holllnger  Consolidated  Gold  Mines,  Ltd..  Timmins,  Ont.,  com- 
pleted  new  addition   to  old   stamp  mill. 

Indian  Peninsola  Mining  Co.,  Cobalt,  Ont..  began  Installation 
of  100-ton  Grocn  flotation  unit  to  treat  molybdenum  ore  at  Amos, 
Quebec. 

Matoal  Chemical  Co.,  Black  I^ke,  Que.,  installed  100-ton 
chrome  concentrating  mill  at  the  St.  Cyr  mine. 

Bennett-Martin   Asbestos  Co.,  Coleralne,  Que.,  built  new  plant. 
British-American     Nickel    Corporation.    Ltd.,     Nlckelton,     Ont, 
continued  construction  of  refinery  at   Deschencs,   near  Hull,   Que. 
Estimated   cost  of   plant   Is   $3,000,000. 

Eastern  Milling  Co.,  Sherbrooke,  Que.,  Installed  60-ton  concen- 
tration and   notation  mill  at   the  old  Huntington  mine. 


it  not  been  for  this  supply,  our  Government  would  have 
been  ratherly  badly  off.  As  it  was,  the  Government 
found  it  necessary  to  commandeer  all  platinum,  which 
was  done  in  the  spring,  and  the  price  was  wisely  fixed 
at  the  high  level  that  had  already  been  made  in  the 
market,  viz.  $105  per  oz.  At  the  same  time  the  price 
for  palladium  was  fixed  at  $135  and  for  iridium  at  $175, 
all  the  metals  of  the  platinum  group  being  taken  over  at 
the  same  time  with  platinum.  After  the  signing  of  the 
armistice  on  Nov.  11,  the  ban  on  platinum  was  removed, 
and  on  Dec.  1  the  platinum  market  was  set  free.  Trad- 
ing began  then  at  $105@106  per  oz.,  with  strong  de- 
mand and  indications  that  the  price  might  rise,  but  that 
tendency  was  checked  by  the  news  that  the  Government 
was  offering  its  surplus  platinum  for  sale  at  $105. 

All  of  the  platinum  acquired  by  the  Government  was 
refined  at  the  New  York  Assay  Office,  which  received 
upward  of  60,000  oz.,  this  including  crude  platinum, 
scrap,  and  platinum  sponge.  The  lot  delivered  by  Mr, 
Draper,  consisting  of  grains  and  nuggets,  weighed  20,- 
922  oz,,  from  which  was  refined  17,640  oz,  of  platinum, 
64,751  oz.  of  palladium,  182,113  oz.  of  iridium,  and 
48.563  oz.  of  rhodium. 

No  information  respecting  platinum  production  in 
Russia  is  available.  Probably  the  quantity  was  very 
small.  However,  the  high  price  for  the  metal  is  stimu- 
lating the  production  in  Colombia,  where  it  exists  in 
the  coastal  region  traversed  by  certain  rivers  flowing 
from  the  western  slopes  of  the  Andes,  especially  in  the 
Choco  district.     In  that  district  the  British  Platinum 
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Platinum 

Platinum  wa.s  one  of  the  metals  respecting  which  there 
was  most  concern  in  1918,  for  the  supply  i-s  dimini.shing. 
owing  to  exhau.stion  of  the  placers  in  the  Urals,  and 
there  is  no  known  substitute  for  this  metal.  In  1917 
the  market  price  rose  to  $105  per  oz.,  owing  to  the 
decline  of  production  in  the  Urals,  whence  authoritative 
information  to  us  in  the  early  part  of  1917  wa.s  to 
the  effect  that  a  price  of  $100  per  oz,  wa.s  necessary 
to  enable  production  to  be  miiintiiined  from  the  poorer 
ground, 

A  lot  of  21,000  oz.  of  crude  platinum,  (oliected  by  the 
Russian-English  Bank  during  1917.  was  brought  to  this 
country  personally  by  F.  W.  Draper,  and  was  delivered 
to  the  United  States  Government  early  in   1918,     Had 
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and  Gold  Corporation,  Ltd.,  of  London,  and  the  South 
American  Gold  and  Platinum  Company  (Lewi.sohn)  of 
New  York,  are  hydraulicking  and  dredging  on  a  consid- 
erable scale.  The  output  of  platinum  in  Colombia  was 
estimated  at  12,000  oz.  in  1911;  15,000  in  1912;  15,000 
in  1913;  n.-^iOO  in  1914;  18,000  in  1915;  25,000  in  1916; 
35.000,  in  1917  and  ,35,000  in  1918.  The  Colombian 
crude  yields  about  82'"r  of  platinum  and  fetches  a  price 
of  about  £2  10s„  or,  say.  $12.50  below  that  for  refined 
ingot. 

At  the  end  of  1918  the  quotation  for  platinum  was 
$105  for  refined  ingot,  while  sponge  scrap,  crude,  etc., 
was  bought  on  the  basis  of  $100  for  the  fine  platinum 
content.  However,  a  differential  of  $0.50((i  1  for  sponge 
and  $3  for  crude  ought  to  be  sufficient. 


Alaska's  Output  of  Placer  Gold  in  1018,  according  to  the 
U.  S.  Geologicnl  Survey,  ««.■»  about  $6,100,000.  The  Yukon 
Easin  produced  $4,32.1,000;  Sewnrd  Peninsula,  $1,140,000; 
Topper  River,  $300,000;  Took  Inlet-Susitna  region,  $215,000; 
Kuskokwini  region,  $90,000;  iind  misccllaneoua,  $.30,000.  The 
total  production  in   1917  was  $9,810,000. 
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Manganese  Ore  in  1918 


A  YEAR  and  a  half  ago  it  was  generally  thought 
that  the  manganese  situation  presented  a  rather 
■-  serious  aspect.  The  customary  supplies  from 
Brazil  and  India  were,  because  of  the  shortage  of  bot- 
toms, not  reaching  United  States  ports,  and  it  was  a 
question  as  to  whether  the  ever-increasing  demands  of 
steel  and  alloy  manufacturers  could  be  supplied  from 
domestic  sources.  American  steel  plants  had  been  ac- 
customed to  and  preferred  the  use  of  ferromanganese, 
and  the  domestic  supplies  of  ore  suitable  for  making 
this  alloy  were  believed  to  be  limited.  Lack  of  definite 
information  on  this  point,  and  lack  of  knowledge  as  to 
how  to  use  such  low-grade  ores  as  were  known  to  exist, 
were  only  two  of  the  many  factors  that  combined  to 
make  up  the  great  total  of  America's  unpreparedness 
for  entering  the  war.  Committees  met  and  discussed 
the  situation,  biUs  were  prepared,  studied  and  reviewed, 
high  prices  were  promised,  and  everyone  was  encour- 
aged to  hunt  for  and  mine  manganese  ore. 

What  saved  the  situation,  what  brought  about  produc- 
tion, and  gave  the  domestic  industry  knowledge  of  do- 
mestic manganese  resources,  was  the  smelting  of  lower- 
grade  ores,  with  competitive  bidding  and  the  high  prices 
actually  paid. 

TABLE  I.     DOMESTIC  PRODUCTION  OF  MANGANESE  ORE 
(In  Gross  Tons) 


Ore  Containing  35%  of 
Manganese  or  More 
Production      U.S.G.S. 
Jan.  1  to     Estimate 


Ore  Containing   10  to 
35%  of  Manganese 


State  1918 

Alabama 53 

Arizona: 

Bisbee  district 7, 1 69 

Other  districts 2,703 

Arkansas: 

Batesville  district 4,089 

California 10,501 

Colorado: 

Leadville  district 

Other  districts ...    67 

Georgia   1,963 

Michigan 

Minnesota: 

Cuj-una  district 

Montana: 

Butte  district 28,986 

Phillipsburg  district 58,312 

Other  districts 40 

Nevada 12,586 

New  Jersey 

New  Mexico: 

Silver  City  district 1 20 

Other  districts .  312 

North  Carolina 244 

Oregon 150 

South  Carolina 100 

South  Dakota 31 

Tennessee 840 

Texas 207 

Utah 3,701 

Virginia 4,280 


Production 
for  1918 
600 


Product  i' 

Jan.   1  to 

June  30, 

1918 


4,609 
3,534 


U.S.G.S. 

Estimate  of 

Production 

for  1918 
630 


250 
500 
250 


3,600 

800 

6,305 

13,800 


850  850 

50 

959  -    2,350 


Totals 136,554  324,576  314,137  832,866 

In  the  spring  of  1918  manganese  ore  was  command- 
ing four  to  five  times  the  price  that  it  sold  for  in  1913, 
and  grades  were  being  accepted  which  could  not  have 
been  marketed  at  any  price  five  years  earlier.  With 
this  incentive,  American  miners  proved  equal  to  the 
situation,  and  production  of  ore,  such  as  it  was,  in- 
creased by  leaps  and  bounds  until  the  middle  of  Oc- 
tober, when  information  came  from  Washington  that 
production  had  reached  .^uch  a  stage  that,  should  im- 
portation be  entirely  suspended,  the  country  could  prob- 
ably fulfil  all  requirements  through  domestic  supplies. 
There  is  reason  to  believe  that  there  was  no  intention 
to  create  such  a  situation,  as  it  would  certainly  have 
been  undesirable.     It  is  now  known  that  the  United 


States  has  manganese  resources  assuring  the  country 
independence  of  imports  should  the  necessity  arise.  At 
the  same  time  the  industry  has  learned,  if  the  fact  was 
not  previously  generally  known,  that  there  are  no  man- 
ganese deposits  in  the  United  States  comparable  with 
those  of  Brazil  and  India  in  quality  and  quantity ;  that 
when  war  demands  have  ceased,  and  ample  shipping  is 
again  available,  manganese  mining  will  return  to  much 
the  same  condition  as  in  pre-war  days;  and  that  no 
amount  of  protection  and  Government  fostering  will 
ever  enable  American  manganese  producers  to  compete 
with  foreign  countries  as  miners  of  manganese  ore. 

Production  and  Consumption 

Production  statistics  given  in  Table  I  are  condensed 
from  an  estimate  made  by  the  U.  S.  Geological  Survey. 
The  compilation  shows  the  production  of  manganese 
ore  in^the  United  States  for  the  year  1918  to  have  been 
over  1,1.50,000  gross  tons,  containing  10^^  or  more  of 
manganese. 

Importations  of  manganese  ores  are  given  in  Table 
II.  During  the  first  half  of  1918,  the  principal  countries 
exporting  manganese  ores  to  the  United  States  were 
Brazil,  Cuba,  and  India.  Manganese-ore  importations 
in  1918  were  about  100,000  tons  less  than  in  1917,  but 
the  domestic  production  was  the  highest  on  record.  The 
supply  of  ore,  although  often  threatened  by  restric- 
tion of  imports,  was  never  low.  Prospecting  was  active, 
and  new  sources  of  low-grade  ore  and  the  development 
of  new  mines  were  reported  almost  without  limit. 

TABLE  II.    IMPORTS  OF  JLANGANESE  ORES  INTO  THE 
UNITED  STATES,  BY  COUNTRIES 


Countries 

England 2,234 

Scotland 5 

Canada 832 

Costa  Rica 6,017 

Panama 3,676 

Mexico 1,114 

Cuba 67,780 

Argentina 6.600 

Brazil 427,267 

Chile 

China 

British  India 

Japan 

Australia 

British  South  Africa ' 

Other  countries 


Fiscal  Year  Ending 

June  30,  1918  ('.)" 

Tons  Value 


Jan.  to 

June.  1918(6) 

Tons 


2,804 
20 


$382,515 

1,217 

32,928 

184,575 

129,000 

32,605 

1,479,314 

40,023 

9,090.380 

44,838 

438 

442,557 

79,645 

4,300 

180 


Totals 558,018      $11,944,515  244.835 

(n)  Prepared  by  Division  of  Statistics,  Bureau  of  Foreign  and  Dcir.tstic 
Commerce,  Department  of  Commerce,    tb^  V.  S.  Geological  Surx'ey. 

Perhaps  the  most  notable  item  in  the  table  of  United 
States  production  is  the  position  of  Montana,  which 
state  produced  nearly  ten  times  as  much  high-grade  ore 
as  any  other  state  in  the  Union  and  more  than  a  third 
of  all  produced  in  the  States.  Though  the  Phillips- 
burg district  stands  first,  as  it  did  in  1917,  Butte  stands 
second,  and  it  occupies  this  position  because  of  the 
versatility  and  enterprise  of  the  Anaconda  Copper  Min- 
ing Company. 

The  presence  of  the  carbonate  and  silicate  of  man- 
ganese in  the  Butte  silver  veins  had  long  been  recog- 
nized, but  the  ores  had  been  used  only  as  a  flux  in  fur- 
nace operations.  Early  in  1918  the  War  Industries 
Board  appealed  to  Mr.  Ryan  to  stimulate  the  production 
of  ferromanganese  in  this  country.  The  outcome  of 
this  appeal  was  that  the  technical  staff  developed  and 
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put  into  practice  an  electro-thermic  process  that  is  a 
commercial  success,  producing  approximately  100  tons 
of  ferromanganese  per  day,  and  of  a  grade  so  high  that 
it  caused  the  Washington  non-metallurgical  authorities 
no  little  trouble  to  see  that  it  was  disposed  of  properly. 
In  fact  none  of  this  ferromanganese  wa.s  marketed. 

Nevada  occupies  second  place  in  the  production  of 
high-grade  ores,  notable  quantities  having  been  shipped 
from  the  Los  Vegas  field,  from  El/,  and  from  near 
Golconda. 

California  has  been  a  fair  producer,  about  thirty 
operations  contributing  to  the  output,  but  this  state 
labors  under  the  disadvantage  of  small  deposits,  widely 
scattered,  and  often  far  from  transportation.  For- 
tunately, the  power  situation  in  California  is  such  as 
to  encourage  smelting  by  electro-thermic  processes,  and 
little  of  the  ore  left  the  state  until  in  the  form  of  ferro- 
manganese. 

Virginia,  once  the  premier  manganese  producing 
state  of  the  Union,  now  occupies  third  place,  followed 
closely  by  Arizona,  which  has  never  before  been  re- 
garded as  an  important  source  of  this  ore.  Arkansas, 
Utah,  Georgia,  and  Tennessee  all  contributed  important 
tonnages.  Indeed,  manganese  deposits  of  workable  size 
have  been  recognized  in  nearly  every  state  of  the  Union, 
and  under  a  continued  stimulus  of  high  prices  it  is  pos- 
sible that  several  other  states  than  those  mentioned 
would  become  important  sources  of  the  ore. 


Among  the  producers  of  low-grade  ore,  Minnesota 
stands  first,  with  the  production  from  the  Cuyuna 
Range,  and  Nevada,  Colorado,  and  New  Jersey  all  pro- 
duce large  quantities  of  ore  suitable  for  the  "manufac- 
ture of  spiegeleisen.  Other  states  are  producing  in  the 
thousands  of  tons  and  are  capable  of  producing  much 
more  if  the  demand  for  spiegel  warrants  development 
ynd  exploitation. 

There  was  considerable  experimental  investigation  of 
methods  for  the  dressing  of  low-grade  ores  by  the  U.  S. 
Bureau  of  Mines,  but  a  complete  report  of  the  results 
obtained  is  yet  to  be  published.  Much  low-grade  ore  is 
now  being  concentrated  to  remove  silica  and  other  im- 
purities, notably  at  Phillipsburg,  Montana. 

About  mid-year,  the  War  Industries  Board  approved 
a  scale  of  prices  for  manganese  ore,  viz:  $0.86  to  $1.30 
per  unit  of  metallic  Mn,  long  ton,  f.o.b.  cars.  South 
Chicago,  111.,  for  ores  from  35  to  54%  and  over,  re- 
spectively, with  certain  restrictions;  standard  4S^c-  The 
high  prices  had  the  effect  of  greatly  stimulating  do- 
mestic production,  and  about  July  30  the  offerings  so  in- 
creased in  volume  that  the  market  became  depressed. 
Low-grade  ore  could  not  be  sold,  although  the  high- 
grade  found  a  ready  market  at  the  fi.xed  prices. 

The  close  of  1918  was  marked  by  a  continued  slump  in 
manganese-ore  prices.  The  market  was  clearly  over- 
stocked, and  buyers  refused  to  consider  offerings  at  the 
established   prices. 


The  Tungsten  Industry  in  1918 


By  GEO.  J.  YOUNG 


THE  domestic  production  of  tungsten  ores  for  1917 
is  given  by  The  Mineral  Industry  as  5313  tons 
60'"r  WO,;  imports  for  1917  were  4880  tons;  total 
supply,  10,193  tons.  The  returns  for  domestic  produc- 
tion in  1918  are  too  incomplete  for  any  statement, 
although  J.  H.  Mackenzie  estimated  the  production 
would  be  between  4000  and  4500  tons  60^  WO,.  The 
imports  for  the  first  semester  of  1918  totaled  3487  tons, 
of  a  value  of  $3,558,636.  They  are  given  in  the  accom- 
panying table.  Estimated  domestic  production  and 
imports  total  11,-500  tons.  J.  H.  Mackenzie  gave  an 
estimate  of  the  stocks  of  tungsten  ore,  ferrotungsten, 
tungsten  steel,  and  warehouse  stocks  of  3878  tons  as  of 
May  1,  1918.  The  e.stimated  tungsten  consumption 
for  1918  is  given  as  equivalent  to  11,000  tons  60', 
WO,.  Under  war  conditions,  the  estimated  consumption 
of  tung,sten  in  1919  was  expected  to  be  15,000  tons. 
Thus  tungsten  production  and  available  stocks,  plus 
imports,  considerably  exceeded  the  1918  requirements. 

Under  the  stimulus  of  war  necessities  there  was  great 
activity  in  the  industry  in  the  United  States,  as  wel! 
as  in  other  countries,  in  1918.  The  signing  of  thr 
armistice  found  large  accumulations  of  stocks  of  both 
tungsten  concentrates  and  ferrotungsten,  on  hand,  th" 
effect  of  which  circumstance  was  to  produce  a  chaotic 
condition  among  producers  of  tungsten  ores  and  manu- 
facturers of  tungsten  products.  Prices  fell,  the  market 
reflecting  the  uncertainties  which  attended  inevitable 
readjustment  to  a  peace  basis.  The  maintenance  of  a 
lower  price  by  Great  Britain  caused  export  ores,  wher- 
ever  permitted    by    licensing    regulations,    to    seek    the 


high-price  market  of  the  United  States.  The  result 
was  a  superabundance  of  tungsten  ore  imports  in  the 
L^nited  States,  which  caused  the  condition  described 
by  Charles  Hardy  in  his  report  on  the  tungsten  market, 
elsewhere  in  this  issue.  Before  the  Committee  on  Mines 
and  Mining  of  the  U.  S.  Senate,  W.  R.  Ingalls,  on 
May  10,  1918,  made  the  following  statement  about 
tungsten : 

The  supply  of  this  metal  is  probably  rather  superfluous,  produc- 
tion haviiiB  been  greatly  stimulated  in  1915-16.  when  the  price 
rose  as  high  iis  $100  per  unit,  but  before  the  end  of  191«i  exc«ss 
of  supply  had  reduced  the  market  to  $16.  At  present  the  price 
Is  about  $20.  The  supply  both  from  domestic  and  foreign  sources 
Increased  from  about  1300  tons  In  li>H  to  about  10.000  tons  In 
Ifilfi.  The  behavior  of  this  market  has  not  Indicated  that  there 
Is  any  need  for  encouraging  production  beyond  what  natural 
factors  will  effect 

The  market  conditions  in  the  latter  part  of  1918 
amply  bore  out  the  foregoing  statement  that  natural 
factors  were  the  only  requirements  for  stimulating 
production.  At  present  the  market  is  dormant  and 
the  industry  in  a  similar  condition. 

During  1918  there  were  three  important  meetings  to 
consider  the  tungsten  situation.  The  first  was  held 
by  representatives  of  the  L'.  S.  Tariff  Commis'sion  on 
July  17,  in  Denver.  Colorado  producers  were  present. 
The  result  of  the  hearing  was  to  show  that  the  costs 
of  tungsten  production  in  Colorado  were  high,  and  the 
producers  advocated  a  tariff  that  would  raise  the  price 
of  domestic  tungsten  ore  to  $30^40  per  unit  on  the 
basis  of  60'^r  WO,  concentrate.  The  second  meeting 
was  held  in  San  Francisco  on  June  28.  and  was  also 
before  representatives  of  the  U.  S.  Tariff  Commission. 
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Producers  of  California  and  Nevada  attended,  and  ad- 
vocated stabilizing  the  tungsten  market  by  a  tariff  at 
from  $25@40  per  unit  on  the  basis  of  60%  WO^  con- 
centrate. The  third  meeting  was  held  in  New  York 
on  Nov.  25,  at  which  producers,  importers,  and  smelters 
of  tungsten  ores  discussed  conditions  generally. 

The  difficulties  attendant  upon  tungsten  mining  are 
those  that  naturally  arise  from  location,  the  spotted 
character  of  the  deposits,  the  uncertainty  of  persistence 
to  moderate  depths,  the  relatively  high  cost  of  installa- 
tion, the  short  life  of  the  deposits,  and  the  marketing 
of  the  ores.  Small  producers  are  under  the  necessity 
of  marketing  small  lots  of  ores,  and  as  a  consequence 
receive  lower  prices  than  the  larger  producers  who 
market  carload  lots.  Lack  of  a  stable  market  is  the  uni- 
versal complaint  of  the  small  producer. 

During  1918  there  were  no  revolutionary  changes  in 
dressing  practice.  Closer  work  of  the  mills,  a  greater 
elimination  of  impurities,  and  higher  grade  of  concen- 
trates were  features. 

It  is  unfortunate  that  the  buying  of  tungsten  ores 
in  accordance  with  definite  grades  and  specifications  has 
not  been  standardized.  Changing  specifications  and 
uncertainty  respecting  the  marketability  of  tungsten 
ores  and  concentrates  have  made  it  difficult  for  some 
producers  to  satisfy  themselves  that  they  have  received 
a  fair  price  for  their  product.  Prices  are  made  on 
the  basis  of  per  unit  of  tungstic  acid  on  the  short  ton. 
Scheelite  and  wolframite  are  recognized  as  two  im- 
portant types,  although  there  is  little  distinction  in 
price  of  either  type  where  the  accompanying  impurities 
do  not  exceed  the  following  amounts:  Sulphur,  not 
over  0.1%;  copper,  not  over  0.02%;  tin,  not  over 
0.02%;  phosphorus,  not  over  0.02%.  Ores  of  this  t3^e 
are  termed  pure  or  high-grade  ores,  and  where  they 
exceed  60  to  65%  WO3  or  over  they  command  the 
highest  prices.  The  scheelite  concentrate  and  ore  of 
the  Atolia  mine  are  in  a  separate  class,  and  also  com- 
mand a  high  price.  All  other  ores,  whether  scheelite, 
wolframite,  or  otherwise,  are  classed  as  impure  ore?, 
and  are  sold  at  various  prices,  depending  on  the  amount 
and  kind  of  impurity  as  well  as  upon  the  facilities 
of  the  buyer  for  the  treatment  of  the  different  kinds 
of  ore. 

That  the  limits  given  are  not  universally  recognized 
is  shovm  by  Charles  Hardy's  classification,  which  places 
the  maximum  percentage  of  impurity  for  high-grade 
ore  and  concentrate  at  tin,  0.05%;  copper,  0.05%;  and 
phosphorus,  0.04%.  All  ores  and  concentrates  exceed- 
ing these  amounts  of  impurity  are  called  off -grade  ores. 
Other  firms  have  specifications  which  make  no  use  of 
the  terms  high-grade,  off-grade,  or  impure,  but  merely 
specify  the  lower  limit  of  tungstic  acid  and  the  upper 
limit  of  certain  impurities.  The  highest-grade  wol- 
framite marketed  contains  70%  tungstic  acid,  traces 
of  tin  and  copper,  and  manganese  under  1%.  Tungstic 
acid  content  ranges  from  10  to  72%,  although  there  is 
recognized,  to  some  extent  at  least,  a  base  grade  con- 
taining 65%  tungstic  acid.  In  some  cases  a  60% 
grade  is  named.  There  is  no  recognized  deduction  or 
addition  in  price  for  a  variation  in  tungstic  acid  con- 
tent in  either  direction  from  the  base  grade.  Ores 
with  impurities  may  contain  the  following  range: 
Sulphur,  up  to  3  or  4% ;  tin,  up  to  10% ;  copper,  up  to 


3%;  phosphorus,  up  to  0.3%.  Certain  foreign  ores 
even  exceed  these  percentages,  as  the  tungstic  acid 
content  may  reach  45%,  copper  6'^c,  and  tin,  19 "^c. 
Some  buyers  handle  only  scheelite,  others  wolframite, 
and  still  others  both  types.  There  is  need  for  a  clean- 
cut  classification. 

Colorado 

The  tungsten  production  of  Colorado  in  1918  is  esti- 
mated at  1500  tons  of  60%  WO,  content,  as  against 
2200  tons  in  1917.  Boulder  County  produced  about 
90%  of  this,  the  remainder  coming  from  Gilpin  County, 
with  small  percentages  from  Lake,  Park,  San  Juan, 
Eagle,  and  Chaffee  counties.  The  crude  ores,  as  mined, 
range  from  0.7  to  20%  WO^.  Some  mills  treat  only 
high-grade  ores;  others  ores  better  than  12%  WO^,  but 
most  of  the  plants  are  operating  on  low-grade  ores  of 
variable  quality. 

Some  of  the  active  producing  companies  are  the  Wolf 
Tongue  Mining  Co.,  at  Nederland;  the  Vasco  Mining 
Co.,  at  Tungsten;  the  Primos  Chemical  Co.,  at  Lake- 
wood;  the  Rare  Metals  Co.,  at  Rollinsville;  the  Black 
Metal  Production  Co.,  at  Boulder;  the  Tungsten  Prod- 
ucts Co.,  in  Boulder  Canyon;  and  the  Red  Sign  Mill, 
at    Ferberite. 

Many  conditions  have  operated  to  retard  production, 
the  most  important  of  which  was  the  lack  of  a  stable 
market  and  competition  with  imported  ores.  The  cost 
of  tungsten  ore  production  in  Colorado  ranges  from 
?15  to  $33  per  unit.  With  few  exceptions,  mills  have 
been  running  below  their  capacities.  This  is  thought 
by  some  operators  to  be  due  to  the  pinching  out  of  the 
veins  in  depth.  However,  some  mines  report  improve- 
ment at  depth.  Falling  off  in  production  is  ascribed 
by  others  as  attributable  to  hard  conditions  in  leases  and 
settlements  imposed  by  large  operators  and  buyers. 

Milling  has  reached  a  high  state  of  development.  No 
success  has  attended  the  attempts  to  use  flotation.  Some 
new  properties  were  opened  in  1918,  but  the  operations 
have  not  been  profitable.  Other  discoveries  have  been 
made  but  not  opened  up.  Tungsten  mining  on  new 
properties  is  at  a  standstill. 

California 

The  tungsten  production  of  California  for  1917  was, 
according  to  the  report  of  the  California  State  Mining 
Bureau,  2466  tons  60%  WO^  concentrates,  of  a  total 
value  of  $3,079,013.  The  principal  production  was  from 
San  Bernardino  County,  which  produced  1943  tons; 
Inyo  and  Nevada  counties,  474  tons,  and  Kern  County, 
49  tons.  The  principal  producer  is  the  Atoha  Mining 
Co.  There  was  more  or  less  activity  at  Bishop,  Inyo 
County,  at  which  place  the  Tungsten  Mines  Co.  is 
operating.  Though  production  figures  for  1918  are  not 
available,  the  production  for  the  year  will  probably 
exceed  that  of  1917. 

Nevada 

The  principal  activity  centered  at  Tungsten,  near  Mill 
City,  and  at  Toulon,  18  miles  west  of  Lovelocks.  In 
the  latter  part  of  1918  two  mills  at  these  points  were 
approaching  completion,  one  of  100  tons  and  the  other 
of  125  tons'  daily  capacity.  The  two  companies  erect- 
ing the  mills  are  the  Nevada  Tungsten  Co.  and  the 
Mill  City  Tungsten  Co.  In  the  vicinity  of  Sodaville 
there  was  some  activity,  and,  late  in  1918,  two  addi- 
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tional  mills  were  reported  about  to  be  erected.  New 
discoveries  were  reported  in  the  vicinity  of  Rebel  Creek, 
Humboldt  County.  Operators  were  reluctant  to  report 
outputs,  and,  as  a  consequence,  the  production  of  Nevada 
for  the  year  cannot  be  given. 

Foreign  Tungsten  Producers 

Reports  of  foreign  tungsten  production  are  unavail- 
able for  1918,  but  fairly  complete  statistics  are  given 
by  The  Mineral  lyidvstry  for  1917.  According  to  these, 
Burma,  Portugal,  China,  Australia  and  New  Zealand, 
Argentina,  Bolivia,  Chile,  Peru,  and  Japan  each  made 
production  in  excess  of  1000  tons  per  annum.  Mexico, 
England,  Spain,  Siam,  the  Federated  Malay  States,  and 
Rhodesia  made  substantial  production.  The  production 
of  tungsten  ores  in  Portugal  was  described  by  F.  W. 
Foote  and  R.  S.  Ransom,  Jr.,  in  the  Joiinial  of  July 
13,  1918. 

The  world  production  in  1917  was  about  20,000  tons, 
divided  into  somewhat  over  5000  tons  for  the  United 
States  and  15,000  tons  for  all  other  countries.  It  is 
evident  from  these  figures  that  there  is  much  potential 
production,  however  scattered.  The  outstanding  fact  is 
that  tungsten  deposits,  although  relatively  superficial 
and  small  in  quantity,  are  numerous  and  occur  in  many 
localities.  If  the  discoveries  made  in  the  last  five  years 
are  any  indication  of  the  future,  there  is  promise  of 
sufficient  number  of  new  discoveries  to  maintain  output. 


Necessarily,  the  small  size  of  the  deposits  and  the  great 
distance  that  separates  most  of  them  from  the  few 
marketing  centers  will  make  toward  high  costs,  and 
relatively  high  prices  must  rule  if  returns  from  the 
mining  of  tungsten  are  to  be  sufficiently  attractive  to 
keep  up  the  interest  of  those  engaged  in  the  industry. 
The  actual  production  being  large,  and  the  potential 
production  susceptible  of  considerable  increase,  there 
is  need  for  an  increased  consumption.  Up  to  the  present 
the  greatest  use  for  tungsten  has  been  for  the  manufac- 
ture of  high-speed  steels.  There  is  a  growing  tendency 
to  employ  tungsten  steel  in  machine  parts  and  miscel- 
laneous small  uses.  If  these  uses  can  be  extended  and 
new  ones  discovered,  there  is  promise  of  sufficient  in- 
creased consumption  to  absorb  any  probable  increase 
in  production. 

TUNGSTEX    ORE    IMPORTS    FOR    SIX    MONTHS    ENDED 
JUNE  30,   1918(a) 


Country:         Tons  Value 

Prance 26  $3,400 

Portugal    24  17.760 

Canada    11  36.000 

Costa    Rica    .  .  16  19.081 

Panama    21  23,109 

Mexico   178  154.514 

-Argentina     .  .  .  203  309,312 

Bolivia     25  37,500 

Total     3487      J3. 558.636 

(a)U.  S.  Department  of  Commerce. 

Total  Imports  for  10  months  ended  Oct.  31,  1918,  were  7001 
tons,  valued  at  $7,536,875,  as  against  4373  tons,  valued  at  $3,594,- 
961,  for  the  corresponding  period  of  1917. 


Country :         Tons 

Chile    612 

Ecuador    5 

Peru     1028 

China 615 

Br.  East  Ind. .      17 
Hongkong  ....    213 

Japan    483 

Slam    10 


9.797 
863.947 
608.533 
13.071 
193.422 
623.706 

8.583 


Tungsten  Ore  Market 


By  CHARLES  HARDY* 


THE  tungsten  ore  market  started  in  1918  with  a 
considerable  accumulation  of  off-grade  ore  in  New 
York,  and  also  a  fair  quantity  of  high-grade  ma- 
terial, urgently  needed  by  the  trade,  but  not  salable, 
because  traffic  conditions  made  the  transfer  of  ores 
from  New  York  to  the  mills  exceedingly  difficult.  Prices 
ranged  from  $24.50  to  $25  per  unit  for  .scheelite,  as 
well  as  for  wolframite,  and  they  did  not  fluctuate  dur- 
ing the  year  to  any  appreciable  extent. 

The  congestion  on  the  railroads  operated  in  favor  of 
the  stocks  in  New  York  in  January  and  February,  and 
western  ore  traveled,  at  times,  two  and  three  months 
before  it  reached  its  destination;  and  buyers,  running 
short  of  material,  preferred  to  buy  spot  New  York  de- 
liver>',  which,  though  delayed  in  delivery,  reached  the 
works  quicker  than  material  sent  from  California  and 
Nevada.  During  February  the  American  Iron  and 
Steel  Institute  introduced  a  licensing  system  which 
covered  the  molybdenum,  vanadium,  manganese,  chrome, 
and  ferro  alloys  from  abroad,  and  hence  the  importa- 
tions of  these  minerals  were  under  strict  control.  The 
March  market  was  dull,  but,  during  April,  the  business 
became  much  livelier,  and  though  importations  gradu- 
ally increa.sed,  and  amounted  during  the  first  two 
months  to  more  than  1000  tons,  considerable  business 
was  possible,  and  prices  were  fully  maintained  around 
$24  and  $25  for  wolframite  and  scheelitc,  respectively. 
In  May,  China,  which  had  accumulated  a  considerable 
amount  of  tungsten  ore,  started  to  compete  actively 
for  orders  in  this  market,  as  Great  Britain  allowed  ex- 

•Ore  broker,   60   Chiirrh   St..   New  York. 


portations  from  Hong  Kong,  and  the  importation  of 
this  Chinese  ore  effected  a  great  change  on  the  Amer- 
ican market  for  the  rest  of  the  year.  It  was  not  at  first 
realized  that  the  quantities  from  China  might  be  large. 
The  accumulation  of  500  tons,  which  was  spoken  of, 
was  assumed  to  be  the  accumulation  of  many  months, 
as  during  1917  the  total  exportation  from  China  to 
this  country  amounted  to  less  than  200  tons.  The 
Chinese  ore,  although  high  in  tungsten  content,  showed 
a  large  percentage  of  manganese,  and,  almost  invari- 


.\VER.\GE  MONTHLY  PRICE  OF  TUNGSTEN  ORE  (a) 
(In  Dollare  per  Unit,  WO,) 
1917 . 


Auguat. ., . 
S«pt«mber. 

October 

November . 
December... 


Wolfrmmite 

24.66 

IJ  01 

24  00 
26  00 

25  24 


21   14 


SehecUta 
2k  SO 
26  CO 
26  00 
26  00 
26  56 

22.75 


Wolframite       Scheelite 


Wolfrmmite       Sehrelit* 


January. . 
Febninry. 
Maroh 
April      ,    . 
Nlny 

June 

July.,.. 


24  75 
24  50 
24  00 
24  00 
24  00 
24  00 
24  00 


26  00 
26  00 
24  55 
24  50 
24  1) 
24  00 
24  00 


Aufuat 

September,,. 

October 

November. .. 
December 


24  SO 

24  50 

25  00 

(f) 
(») 


25  05 

25  J5 

26  00 


Ymt 24.)2S 


(o>  fe*nytn^rTtn(7  rtfiH  \tinino  ''<**'rnnt  quntationii.    (6)  Nomarket. 

ably,  an  appreciable  percentage  of  tin.  Tin.  though  it 
can  be  utilized  abroad,  is,  to  most  of  our  users  of  tung- 
sten ore,  of  the  greatest  detriment;  and  the  importa- 
tions from  China  soon  reached  such  a  point  that  the 
shipments  could  not  be  absorbed  by  the  existing  tung- 
sten-ore reducers,  and  stocks  began  to  accumulate. 
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High-grade  tungsten  ore  continued  to  sell,  right  down 
to  the  signing  of  the  armistice,  at  prices  of  $24  and 
$24.50  for  wolframite,  and  $25  and  $26  for  scheelite, 
and  off-grade  ore,  which  could  be  used  in  only  a  few 
quarters,  dropped  in  price  and  showed  a  margin  of  from 
$5  to  $6  per  unit  below  the  price  of  high-grade  ore. 

During  July  and  August,  the  United  States  Govern- 
ment was  of  the  opinion  that  the  war  would  last  well 
into  1919.  The  available  supply  of  tungsten  ore  in  this 
country  would,  therefore,  not  be  sufficient  to  meet  the 
anticipated  increased  consumption,  and  the  Government 
actually  entered  the  market  as  a  buyer,  to  obtain  avail- 
able stocks.  In  turn  it  induced  the  consumers  to  lay 
in  stocks  to  cover  their  requirements  for  several  months 
ahead.  Purchases  made  at  this  time  were  all  of  high- 
grade  material  as  a  rule,  and  the  stocks  of  oif-grade 
tungsten  became  larger  and  larger.  In  addition,  the 
Chinese  production  increased  beyond  all  expectations. 
Though  total  shipments  to  this  country,  as  heretofore 
stated,  amounted  to  less  than  200  tons  in  1917,  the 
receipts  during  the  first  six  months  of  1918  increased 
to  about  400  tons  monthly;  and  during  the  months  of 
July,  August,  September,  and  October  actually  reached 
the  figure  of  1200  tons  per  month. 

In  view  of  the  fact  that  the  price  for  tungsten  ore 
in  the  United  States  was  higher  than  that  quoted  by 
any  of  the  European  buyers,  the  bulk  of  the  Chinese 
shipments  were  directed  to  this  country ;  and  if  at  the 
moment  of  writing  the  tungsten  situation  is  very  ob- 
scure, it  is  entirely  due  to  this  unexpected  influx  of 
Chinese  ore  into  the  United  States. 

This  can  be  better  understood  when  it  is  considered 
that  the  total  importations  from  all  countries  into  the 
United  States  during  1917  amounted  to  only  just  over 
4000  tons,  and  that  the  importations  from  China,  a  new 
source  altogether,  alone  exceed  this  figure.  The  esti- 
mated consumption  of  tungsten  ore  during  1918  was 
11,000  tons.  I  believe  this  figure  is  nearly  correct 
and  that  this  amount  was  fully  consumed. 

For  1919,  the  estimated  consumption  under  war  con- 
ditions was  15,000  tons.  The  Government,  therefore, 
relying  upon  the  usual  production  here  and  the  normal 
importation,  anticipated  a  rise  of  the  market,  and  hence 


purchased  heavily.  When  the  war  came  suddenly  to  an 
end,  the  market  prices  were  still  at  $24  to  $25  for  high- 
grade  wolframite,  and  $25  to  $26  for  high-grade  scheel- 
ite, practically  showing  the  same  values  as  existed  at 
the  beginning  of  the  year.  The  only  change  that  oc- 
curred was  the  difference  in  off-grade  ore,  which,  in- 
stead of  selling  at  $1  per  unit  under  the  high-grade 
price,  sold  at  $6  per  unit  below.  This  big  margin  acted 
^s  an  incentive  to  some  of  the  works  to  buy  this  low- 
grade  ore  and  mix  it  with  high-grade  ore,  or  actually 
to  start  to  build  additions  to  their  plants  for  the  treat- 
ment of  Chinese  and  off-grade  ore  by  the  acid  process. 
A  margin  of  $6  per  unit,  or  $360  per  ton,  is  sufficient 
to  warrant  manipulation  of  ores  to  a  considerable 
extent. 

When  the  armistice  was  signed,  Nov.  11,  the  business 
in  tungsten  ore  came  almost  to  a  complete  stop.  Those 
who  had  contracts  with  the  Government  and  others  for 
ferrotungsten  and  tungsten  steel  found  that  a  consider- 
able number  of  orders  were  canceled ;  and,  whereas 
new  business  for  peace  purposes  was  booked,  this  did 
not  even  counterbalance  the  full  quantity  canceled. 
Thus  the  operators  find  themselves  with  a  small  volume 
of  business,  and  are  exceedingly  reluctant  to  commit 
themselves  for  new  purchases  of  ores  unless  an  equiva- 
lent amount  of  finished  material  is  sold  at  the  same 
time.  In  consequence  of  this  condition,  as  well  as  the 
receipt  of  imports,  ore  stocks  have  materially  increased. 

It  looks  as  if  the  tungsten  industry  will  be  hard  hit 
through  the  readjustment  of  prices,  and  at  the  moment 
of  writing  the  entire  industry — that  is,  the  producers 
in  the  West,  the  importers,  the  ferrotungsten  maker 
and  the  steel  maker — has  combined  and  is  laying  its 
case  before  the  authorities  in  Washington.  What  the 
trade  wants  is  not  compensation  from  the  Government, 
but  assistance  to  allow  the  war  situation  in  the  tungsten 
market  to  be  liquidated  in  an  orderly  rather  than  in  a 
panicky  fashion.  This  article  may  be  published  before 
the  result  of  the  efforts  in  Washington  is  known,  and, 
therefore,  it  is  exceedingly  difficult  to  make  any  fore- 
cast as  to  the  prospects  of  a  reopening  of  the  market 
at  an  early  date,  or  concerning  the  price  which  will  gov- 
ern the  first  sales. 


Chrome  Ore  in  1918 


By  F.  F.  SHARPLESS 


THE  condition  of  the  chrome  ore  business,  from  the 
miner's  point  of  view,  in  1918,  is  well  paraphrased 
by  the  familiar  quotation  "Off  ag'in,  on  ag'in, 
gone  ag'in,"  which,  in  a  nutshell,  describes  what  has  hap- 
pened to  the  producers'  market  within  the  last  twelve- 
month period. 

The  accompanying  table  from  Mineral  Resources, 
1917,  read  in  conjunction  with  press  reports  widely  cir- 
culated during  the  latter  part  of  1917  and  the  early  part 
of  1918,  partly  accounts  for  the  marked  increase  in  the 
domestic  production  during  1918. 

With  a  normal  consumption  during  the  pre-war  years 
of  66,500  tons  metallurgical,  coincident  with  increased 
production  of  munitions,  the  United  States  began  calling 
for  additional  supplies  of  ferrochrome  alloys,  which  de- 
manded, in  their  turn,  additional  supplies  of  high-grade 


chrome  ore.  There  was  no  misrepresentation  in  the 
fact  that  a  very  large  amount  was  needed  for  arms  and 
armament,  and  for  military  supplies  outside  of  these  two 
items.    For  these  purposes  there  was  no  substitute  im- 

AVAILABLE    SUPPLIES    OF   CHROMITE.   1913-1917 


Domestic 

Quantity 

Production. 

Imports. 

Available, 

Year 

Long  Tons 

Long  Tons 

Long  Tons 

1913 

255 

65,180 

65.435 

1914 

591 

74,686 

75.277 

1915 

3,281 

76,455 

79,736 

1916 

47,035 

115,945 

162.980 

1917 

43,725 

72,063 

115,788 

1918 

88,531  (a) 

mediately  available,  and  it  was  a  fact,  as  shown  by  the 
table,  that  importations  were  growing  less,  owing  to 
lack  of  transportation.    Under  these  conditions  it  is  not 
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surprising  that  users  of  the  metal  gave  wide  publicity 
to  their  requirements,  and  were  supported  by  the  Gov- 
ernment in  urging  a  maximum  production  at  home  by 
ever>-  one  who  knew  where  the  ore  existed.  This  pro- 
duction was  urged  both  through  appeals  to  patriotism 
and  through  rapidly  rising  prices. 

The  price  of  40'^r  chromite  at  the  beginning  of  1917 
was  about  37ic.  per  unit.  By  the  end  of  the  year  it  had 
advanced  to  70c.,  and  on  June  1,  1918,  it  was  quoted  at 
$1.20  per  unit.  No  limit  was  placed  on  the  probable  con- 
sumption, and  the  general  impression  was  permitted  to 
go  forth  that  all  possible  production  could  be  taken  at 
this  or  better  prices  during  1918  and  for  such  time  as 
the  war  might  continue. 

The  Pacific  Coast  responded  quickly  to  these  high 
prices,  and  by  July  1  gave  promise  of  supplying  a  large 
portion  of  the  deficiency.  With  the  cessation  of  hos- 
tilities the  market  for  ore  practically  disappeared,  and 
no  reliable  data  are  available  as  to  the  quantity  and 
quality  of  ore  that  has  been  mined  or  could  have  been 
put  upon  the  market  had  demand  continued.  One  thing 
is  certain:  at  the  time  demand  ceased  production  had 
not  attained  its  maximum. 

War  Resulted  in  Abnormal  Markets 

The  mining  of  chrome  ore  in  the  United  States  must 
be  regarded  largely  as  a  war  measure  and  one  that  must 
sensibly  diminish  or  return  to  the  previous  condition 
with  the  resumption  of  normal  trade.  No  large  bodies 
of  ore,  capable  of  being  mined  cheaply,  have  been  dis- 
covered in  the  United  States  as  a  result  of  recent  ac- 
tivity. On  the  other  hand,  reports  from  Brazil  indicate 
the  recent  development  in  that  country  of  several  large 
bodies  of  high-grade  ore,  and  a  like  condition  also  exists 
in  Rhodesia,  which  was  shipping  50,000  tons  per  annum 
before  the  war.  Domestic  producers  of  chrome  ore  can- 
not compete  with  these  and  other  foreign  sources  with- 
out a  tariff  so  high  that  it  would  simply  mean  that 
American  steel  manufacturers  could  not  pay  the  requi- 
site prices. 

There  were  perhaps  350  producers  or  operators  pre- 
paring to  put  chrome  ore  on  the  Pacific  Coast  market 
when  the  armistice  was  .signed.  Many  of  them  have  lost 
much  or  all  that  they  have  put  into  development,  and 
are  now  asking  the  Government  to  let  them  get  out 
without  loss.  Many  of  these  operators  deserve  sjTnpa- 
thy,  but,  under  existing  conditions,  can  .scarcely  expect 
special  legislation. 

Though  the  authorities  in  Washington  admit  that 
every  effort  was  made  to  stimulate  production  to  the 
maximum,  and  in  this  acknowledge,  to  a  certain  extent, 
moral  responsibility  toward  the  prospector  and  small 
producer,  the  operators  must  realize  that  Albert  Burch 
and  Samuel  H.  Dolbear,  who  gave  special  attention  to 
this  subject  on  behalf  of  the  Government,  fully  warned 
them  that  the  high  prices  would  only  continue  during 
the  war.  And,  further,  what  may  be  more  to  the  point, 
these  two  officials  gave  some  excellent  advice  upon  the 
financial  aide  of  the  development  and  eciuipment  of 
chrome  prospects,  which,  if  it  had  been  followed,  would 
have  resulted  in  so  small  a  loss,  regardless  of  the  cessa- 
tion of  hostilities,  that  the  losers  could  have  readily 
charged  this  amount  to  their  share  in  the  cost  of  win- 
ning the  war. 


Molybdenum  Ores  in  1918 

Previous  to  1914,  little  was  known  of  the  properties 
of  molybdenum  alloys,  and  they  had  been  used  to  only 
slight  extent.  With  the  coming  of  the  war.  and  the  in- 
creased use  of  tungsten,  the  price  of  that  metal  rose  to 
a  point  that  made  the  search  for  a  substitute  attractive. 
Molybdenum  was  known  to  possess  some  similar  prop- 
erties to  tungsten,  and  search  for  deposits  of  its  chief 
ore,  molybdenite,  was  extended  all  over  the  world. 

Molybdenite  may  be  called  a  common  mineral,  as  it  is 
found  in  many  places,  but  in  few  where  it  is  sufficiently 
concentrated  to  form  an  ore  of  commercial  importance. 
The  development  of  molybdenite  deposits  has  been  re- 
tarded through  the  fact  that  manufacturers,  unable  to 
assure  themselves  of  a  constant  supply  at  a  reasonable 
cost,  have  hesitated  to  conduct  costly  experiments  for 
the  purpose  of  studying  its  properties  and  placing  its  al- 
loys on  the  market,  and,  not  knowing  its  properties  and 
the  extent  to  which  it  might  be  used,  they  have  been  un- 
willing to  contract  for  any  appreciable  tonnage.  On  the 
other  hand,  miners  with  molybdenum  prospects,  being 
unable  to  get  any  bids  for  their  product,  have  been  slow 
to  develop  and  prepare  their  properties  for  production ; 
hence  the  dormant  condition  of  the  industrj*. 

In  the  autumn  of  1915  the  British  government  fixed 
a  price  of  $1.09  per  lb.  of  MoS,  contained  in  85Sc  con- 
centrates, at  Ottawa,  the  price  varying  up  and  down 
with  the  percentage  of  MoS,.  At  the  same  time  there 
was  a  small  nominal  market  in  the  States  for  the  sul- 
phide, at  about  double  this  price.  The  assurance  of  a 
market  for  all  that  could  be  produced  in  Canada  stim- 
ulated search  for  the  metal,  even  at  the  lower  price, 
and  resulted  in  the  opening  of  a  large  number  of  small 
deposits  in  Quebec  and  Ontario.  In  1917,  with  definite 
information  that  the  metal  was  being  used  by  the  ord- 
nance departments  of  the  French  and  British  govern- 
ments, and  with  a  small  demand  at  $2  per  unit  in  the 
States,  prospecting  and  development  became  more  active 
on  this  side  of  the  line,  culminating  in  the  opening  of 
large  deposits  at  Climax.  Summit  County.  Colorado. 

At  Climax  the  molybdenite  is  rather  uniformly  dis- 
.seminated  through  a  silicified  zone  of  ala.skite-granite, 
variously  estimated  to  contain  an  average  of  0.6^^^  to  Kr 
MoS,.  After  the  expenditure  of  nearly  $600,000  in  de- 
velopment and  the  construction  of  a  mining  and  milling 
plant,  the  American  Metal  Co.,  owner  of  the  largest  de- 
veloped deposit  at  Climax,  is  now  milling  about  250  tons 
per  day.  with  the  recovery  of  about  11  lb.  of  MoS,  per 
ton  of  ore  treated.  The  concentrates  contain  65^  or 
more  of  molybdenite.  The  Molylxlenum  Products  Co., 
working  at  the  same  place,  has  not  made  public  infor- 
mation respecting  its  operations.  It  is  reported  that 
this  property  is  now  more  or  less  under  the  control  of 
the  American  Metal  Company. 

With  the  ces.sation  of  hostilities  it  is  probable  that 
those  who  have  been  studying  the  properties  of  the 
metal  and  its  iiUoys.  particularly  in  the  manufacture  of 
ordnance  supplies,  will  make  public  information  which 
they  have  felt  should  be  kept  as  secret  as  possible.  We 
know  that  it  has  been  used  in  the  manufacture  of  guns, 
gun  carriages,  motors,  and  automobiles.  It  is  used  in 
the  place  of  tungsten  for  certain  heavy  cutting  tools. 
Molvbdenum  is  also  used  in  the  form  of  an  alloy  with 
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chromium,  cobalt,  and  tungsten  in  the  manufacture  of 
high-grade  small  tools  for  surgery  and  dental  purposes. 
This  alloy  retains  an  edge  equal  to  the  best  steel,  does 
not  rust,  and  is  not  attacked  by  acid  or  alkaline  anti- 
septic solutions. 

The  future  of  molybdenite  mining  is  extremely  un- 
certain, depending  almost  entirely  upon  the  development 
of  uses  for  the  metal  in  the  manufacture  of  alloys.  If 
it  is  found  that  it  can  be  used  to  considerable  e.xtent 
with  advantage,  the  metal  can  be  produced.  The  out- 
look for  the  small  deposits  of  high-grade  ore,  workable 
when  the  sulphide  sold  for  $1  to  $2  per  lb.,  is  not  prom- 
ising. From  the  large  deposits  of  Colorado  the  sulphide 
can  probably  be  produced  at  a  cost  of  less  than  50c.  per 
lb.,  and  the  available  tonnage  of  this  locality  exceeds 
any  probable  demand  for  some  years  to  come. 

The  concentration  of  molybdenite  has  been  one  of  the 
most  difficult  problems  in  ore  dressing,  mainly  because 
of  the  peculiarities  of  MoS_„  and  subordinated  because 
of  the  high-grade  concentrates  demanded  by  the  ferro- 
molybdenum  makers.  Considerable  progress,  neverthe- 
less, has  been  made  in  milling  practice.  The  mill  of  the 
Climax  Molybdenum  Co.  at  Climax,  Colo.,  is  designed  to 
have  a  maximum  capacity  of  400  tons  per  24  hours.  It 
contains  two  ball  mills,  Callow  and  Janney  flotation  ma- 
chines, Goldfield  agitating  tanks,  a  drum  filter  and  a 
steam  driver.  The  crusher  plant  is  situated  near  the 
mine  outlet. 


Molybdenum  Ore  Market 

By  Charles  Hardy* 

To  those  interested  in  the  production  of  molybdenite, 
1918  was  a  most  unsatisfactory  year.  The  market 
started  strong  during  the  early  days  of  Januarj%  with 
a  price  quoted  at  |2.25  to  $2.30  per  lb.  for  the  90% 
molybdenite  concentrate. 

During  the  months  of  January  and  February  a  fairly 
large  business  was  done,  and  the  quantities  that  were 
available  in  warehouses  at  the  beginning  of  the  year 
were  fully  absorbed  by  the  end  of  February.  A  con- 
siderable amount  of  the  ferromolybdenum  sold  in  this 
country  was  for  account  of  European  buyers,  and  a 
large  amount  of  ferromolybdenum  found  its  way  to 
Russia.  With  the  collapse  of  Russia  as  a  belligerent, 
and  therefore  as  a  buyer  of  war  material,  the  orders 
placed   either  by   Russia   directly   or   through    English 


and  French  sources  were  stopped  or  canceled,  and  the 
molybdenum  which  was  thus  released  absolutely 
swamped  the  market.  A  little  molybdenum  went  into 
the  motor  industry,  but  not  enough  to  absorb  the  molyb- 
denite which  was  offered,  and  though  molybdenite  was 
placed  on  the  restricted  list,  and  all  further  imports 
were  forbidden,  the  quantities  available  in  this  country, 
either  at  the  mine  or  in  warehouses  in  New  York  or 
Pittsburgh,  remained  unsalable.  Most  of  the  mines  pro- 
ducing molybdenite  shut  down,  and  only  the  largest 
producers  have  kept  in  operation. 

During  the  latter  part  of  1918,  I  understand  that 
molybdenite  was  more  favored  by  some  of  the  steel 
plants  and  a  little  business  was  done,  which  kept  the 
larger  producers  going,  but  left  the  stocks  of  molyb- 
denite in  Pittsburgh  and  New  York,  and  the  accumu- 
lated material  at  the  mines,  untouched.  Only  at  the 
end  of  1918  was  the  bulk  of  molybdenite  in  Pittsburgh 
and  New  York  taken  up  by  buyers,  but  to  ship  this 
material  it  was  necessary  to  reduce  the  price  to  85c.,  or 
practically  to  40 "vo  of  the  price  which  ruled  at  the  be- 
ginning of  the  year. 


AVERAGE  MONTHLY  PRICEti  OF  MOLYBDENITE  (a) 
(In  Dollars  per   Pound  in  Concentrates  Assaying  90%) 

1917  1917 

January 1.81  July 2.16 

February 180  August 2.14 

March 1 .  90  September 2.18 

April 2.10  ~      ■  

May 2.95 

June 2  15 


October 2.20 

November 2. 20 

December 2.27 


Year. 


2.16 


1918 

Januar>' 2.  233 

February 2   150 

March 1  901 

April 1.800(6) 

May 1.250(6) 

June 1.250(6) 


1918 

July 1.134 

August 1.000(6) 

September 1 . 1 06 

October 1 .  000  (c) 

November 0. 875  (d) 

December 0  850  (d) 


(a)  Engineering  and  Mining  Journal  quotations. 

(6)  Nominal.  Ic)  Estimated — no  market,  (d)  No  regular  market.  A  few- 
sales  reported  at  87i  @  85c. 

The  future  of  the  molybdenite  market  is  by  no  means 
assured.  The  production  of  the  world,  which  amounted 
to  less  than  250  tons  in  1915,  has  now  been  quadrupled 
and  quintupled;  yet  the  use  of  molybdenum  in  place  of 
tungsten  in  tool  steel  and  high  speed  steel  has  not  been 
found  entirely  practicable.  Its  main  uses  during  1918 
were  for  gun  linings,  armor  plates,  projectiles,  and  to 
a  limited  amount  in  the  motor  industry.  Whether  suf- 
ficient peace  purposes  will  be  found  to  keep  molybdenite 
even  at  its  present  price  remains  to  be  seen. 


Ferro- Alloys  in  1918 

By  ROBERT  J.  ANDERSONf 


THE  developments  of  1918  centered  the  world's 
ferro-alloy  industry  in  the  United  States,  and 
this  country  now  leads  in  the  production  of  all 
kinds  of  ferro-alloys.  The  need  of  the  special  steels  for 
numerous  industrial  and  military  purposes  is  so  vital 
that  the  ferro-alloys  entering  into  their  manufacture 
must  be  esteemed  a  valuable  aid  in  the  successful  prose- 
cution of  the  war.  Although  the  armistice  has  been 
signed,  and  peace  will,  in  due  course,  be  a  matter  of  fact 


*Ore  broker,  50  Church  Street,  New  York. 

tResearch  metallurgist,  Bureau  of  Aircraft  Production.  Detroit. 
Michigan. 


rather  than  of  fancy,  it  is  not  to  be  expected  that  pre- 
war conditions  in  the  ferro-alloy  industry  will  be  at- 
tained in  any  brief  period  of  time.  Both  future  prices 
and  demand  are  somewhat  in  doubt  at  the  moment  of 
writing,  but  the  expected  large  domestic  steel  require- 
ments should  reflect  favorably  to  the  ferro-alloy  pro- 
ducers. 

Although  the  stimulation  brought  to  the  industry 
by  the  war  was  an  incentive  to  enlarged  development, 
the  progress  made  lately  would  have  been  impossible 
without  the  electric  furnace,  as  the  production  of  the 


84 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  2 


various  ferro-alloys,  with  the  exception  of  ferroman- 
ganese,  is  not  possible  on  a  large  scale  without  the 
electric  furnace.  Railroad  congestion  in  the  early 
months  of  1918  prevented  shipments,  with  the  result 
that  all  alloys  for  prompt  delivery  were  scarce  then,  and 
the  markets  were  firm.  The  sudden  termination  of  the 
war  was  reflected  marketwise  at  the  close  of  the  year. 

Technical  advances  in  metallurgical  processes  were 
noteworthy  in  one  or  two  instances.  In  the  literature, 
Robert  M.  Keeney's  papier'  before  the  American  Insti- 
tute of  Mining  Engineers,  at  Denver,  was  an  excellent 
contribution.  In  short,  it  is  no  exaggeration  to  say  that 
the  year  just  brought  to  a  close  bordered  on  the  mar- 
velous when  all  aspects  are  considered  broadly. 

Ferromanganese 

Ferromanganese  imports  in  1918  dropped  about  10,- 
000  tons  from  the  1917  figure,  but  both  production  and 
exports  were  larger  than  in  the  preceding  year.  There 
was  at  times  anxiety  as  to  supplies  of  70-80 ^r  alloy, 
but  this  had  no  foundation.  As  a  matter  of  fact,  the 
available  supply  in  March  was  about  331,000  tons,  or 
more  than  enough  to  make  44,000,000  tons  of  steel.  A 
departure  in  standards  for  the  commercial  iron-manga- 
nese alloys  was  witnessed:  The  80 '"r  alloy  was  lowered 
to  70'"c,  and  16-18%  was  adopted  for  spiegeleisen. 
Though  the  change  in  standards  met  general  acceptance 
by  the  trade,  a  virtual  increase  of  $40  a  ton  resulted  for 
ferromanganese,  and  a  differential  of  $4  was  adopted 
for  ferromanganese  over  70  per  cent. 

An  interesting  metallurgical  development  is  the  use  of 
the  electric  furnace  for  ferromanganese  manufacture. 
Whether  this  alloy  will  be  made  in  large  tonnages  in  the 
electric  furnace  when  normal  conditions  return,  is  in 
doubt;  however,  this  constitutes  one  of  the  most  im- 
portant advances  which  have  occurred.  As  1918  closes, 
about  15%  of  the  total  ferromanganese  made  in  the 
United  States  is  the  product  of  the  electric  furnace.  The 
Anaconda  Copper  Mining  Co.  produced  electric-furnace 
ferromanganese  late  in  1918,  and  the  estimated  output 
is  30,000  tons  a  year  when  in  complete  operation".  Do- 
mestic ferromangane.se  sold  at  $250  a  ton  in  1918. 
Spiegeleisen  was  quoted  at  $70@75.  English  ferroman- 
ganese sold  at  $325. 

Ferrosilicon 

The  present  domestic  capacity  for  production  of  50% 
ferrosilicon  is  around  100,000  tons  a  year,  or  an  ex- 
pansion of  100%  since  the  war  started.  Prior  to  the 
war,  and  even  up  to  1916,  there  was  only  one  large  pro- 
ducer in  this  country,  viz.  the  Electro  Metallurgical  Co., 
Niagara  Falls,  N.  Y.  There  are  now  four  new  large 
producers  and  several  small  ones.  The  United  States 
Steel  Corporation,  in  1918,  began  the  manufacture  of 
75%  ferrosilicon,  at  the  Duquesne  plant  of  the  Carnegie 
Steel  Co..  Pittsburgh.  Penn.  The  output  is  to  be  ab- 
sorbed by  the  corporation  in  the  manufacture  of  high- 
."ilicon  steel  for  electrical  purposes.  Insufllcient  mar- 
ket .supply  of  the  75"^;  alloy  is  given  ns  the  principal 
reason  for  the  in.stailation.  Ferrosilicon  had  not  been 
made  heretofore  by  this  company. 

For  the  large  demand  for   ferrosilicon,  the  greatly 
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augmented  output  of  shell  steel  is  responsible  to  con- 
siderable extent.  Shell  steel  requires  a  higher  than 
usual  silicon  content.  New  and  interesting  uses  have 
been  found  for  ferrosilicon.  For  example,  the  80-90% 
grade  has  been  used  in  Canada  in  the  preparation  of 
hydrogen  for  military  balloons,  the  alloy  being  used  to 
decompose  caustic  soda  or  steam,  the  reaction  giving 
hydrogen.  Another  important  advance  in  the  ferro- 
alloy industry  has  been  the  electric-furnace  manufacture 
of  low-grade  10-15%  ferrosilicon.  This  is  a  departure, 
and  the  product  has  been  in  strong  demand  as  a  sub- 
stitute for  regular  bessemer  ferrosilicon.  The  latter 
commanded  high  prices  in  1918,  viz.  $54  to  $61.60  for 
from  9  to  12%  grades,  respectively,  and  the  electric- 
furnace  product  was  readily  disposed  of.  Practically  all 
the  larger  users  of  50 '^r  ferrosilicon  were  covered  on 
contract  for  all  of  1918,  and  at  lower  prices,  in  general, 
than  were  paid  in  1917.  Although  ferrosilicon  is  nor- 
mally produced  where  electric  power  is  cheap,  under 
the  conditions  engendered  by  the  war  the  alloy  has  been 
made  profitably  even  where  electric  power  is  costly,  as, 
for  example,  at  Baltimore,  Md..  and  at  Anniston,  Ala. 
New  plant  additions  were  made  both  in  the  United 
States  and  Canada.  Raw  materials  were  readily  avail- 
able. The  50%  grade  sold  at  $160(^175,  delivered, 
Pittsburgh,  in  the  early  part  of  1918,  and  the  price 
was  maintained  around  $180@190  during  the  re- 
mainder.   Contract  prices  varied,  $100@175. 

Ferrochromium 

In  1918,  most  of  the  ferrochromium  used  in  the  steel 
industry  went  into  chromium-nickel  and  chromium-va- 
nadium steels,  either  directly  or  indirectly,  to  satisfy 
Government  requirements;  and.  in  reality,  all  chromium 
was  specifically  conserved  for  Government  purposes. 
Both  the  ferrochromium  and  chrome-ore  situations  were 
well  in  hand  at  all  times,  but  the  steel  makers  were  be- 
hind on  production  of  chromium-containing  steels.  De- 
spite labor  and  transportation  difliculties  in  the  first  half 
of  the  year,  the  domestic  output  of  chrome  ores  was  the 
highest  on  record.  Much  ore  came  in  from  Rhodesia 
and  New  Caledonia,  notwithstanding  the  scarcity  of 
ships,  and  Canada  and  Mexico  shipped  some  ore  by  rail. 
In  the  United  States,  Oregon  and  California  were  the 
principal  producers.  Washington  and  North  Carolina 
entered  the  list  of  producing  states,  and  Alaska  made 
some  shipments.  In  Asia,  the  Turks  continued  to  hinder 
the  development  of  the  enormous  deposits  of  high-grade 
ore  near  Broussa,  and  these  important  deposits  have 
not  figured  in  the  markets. 

Ferrotungsten 

A  commanding  lead  is  now  held  by  the  United  States 
not  only  in  the  production  but  also  in  the  consumption  of 
ferrotungsten.  In  1914,  Germany  was  the  lender,  but 
its  supremacy  has  passed,  doubtless  never  to  return. 
The  greatly  increased  demand  for  high-speed  tool  steel 
for  machining  shells  stimulated  the  production  of  both 
ore  and  alloy.  The  world's  largest  producing  district 
for  scheelite  is  the  Atolia  district  in  the  Mojave  desert; 
the  other  large  ore  district  in  the  United  States  is  that 
in  Boulder  County,  Colo.,  and  mines  in  Arizona  are  also 
important.  The  extent  and  persistency  of  the  deposits 
in  California  and  Colorado  have  been  thoroughly  demon- 
strated, and  the  output  of  ores  from  these  states  largely 
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supports  the  domestic  ferrotungsten  industry'.  Portu- 
gal is  still  the  chief  European  producer,  and  though 
Burma's  output  is  large,  no  figures  are  available  to  per- 
mit comparison  with  the  United  States.  Fair  progress 
in  mining  and  milling  has  been  made  lately  in  Australia, 
and  the  milling  of  tungsten  ores  in  the  Colorado  district, 
on  ores  not  containing  non-metallic  impurities,  has  at- 
tained the  highest  development  reached  anywhere.  No 
success  has  yet  been  attained  in  tapping  high-grade 
ferrotungsten  direct  from  the  furnace.  Ferrotungsten 
sold  at  $2.25@2.40  per  lb.  of  contained  W  throughout 
all  of  1918. 

Ferromolybdenum 

Prior  to  1914,  less  than  ten  tons  of  ferromolybdenum 
was  made  per  year  in  the  United  States.  In  1918, 
several  hundred  tons  was  produced,  mainly  for  export. 
The  alloy  has  not  been  used  much  by  domestic  steel  mak- 
ers, because  of  a  presumed  scarcity  of  ore  and  also  be- 
cause of  prejudice.  As  a  matter  of  fact,  there  has  never 
been  a  scarcity  of  ore  deposits,  but  there  was  no  reason 
for  developing  existing  deposits  and  attempting  to  mar- 
ket a  product  for  which  no  demand  was  apparent.  The 
use  of  molybdenum  in  steel  is  comparatively  recent,  and 
it  is  also  so  intimately  connected  with  military  matters, 
both  overseas  and  here,  that  little  can  be  made  public. 

Though  the  increased  demand  for  molybdenum  since 
the  start  of  the  war  created  an  unusual  interest  in  the 
metal,  it  has  not  been  used  much  in  the  United  States. 
The  ferro-alloy  has  been  used  principally  by  European 
governments  for  additions  to  steel  for  military  purposes 
— for  steel  for  trench  helmets,  gun  linings,  and  armor- 
piercing  projectiles.  The  standard  grade  of  ferromolyb- 
denum is  not  well  established.  Alloys  are  offered  with 
50  to  80 '''c  Mo  and  1  to  3%  C.  Ferromolybdenum  sold 
at  $5  per  lb.  of  contained  Mo  from  January  to  August, 
1918;   dropped  to  $4@4.50,  and  closed  at  $3.50@4.50. 

Ferrovanadium 

The  pioneer  work  in  vanadium  metallurgy  was  done 
in  the  United  States,  and  this  country  is  today  the 
largest  producer  of  ferrovanadium  in  the  world.  Ferro- 
vanadium exports  were  the  largest  on  record,  and  the 
alloy  was  in  heavy  demand  for  both  domestic  use  and 
foreign  shipment.  The  most  important  sources  of  ore 
are,  as  previously,  the  Peruvian  patronite  deposits  and 
the  carnotite  and  roscoelite  deposits  in  Colorado  and 
Utah.  The  entire  Peruvian  output  goes  to  the  United 
States  for  reduction.  The  market  on  ores  in  1918  was 
poorly  defined.  About  75 '^c  of  the  ferrovanadium  pro- 
duced in  the  United  States  is  made  in  the  openhearth 
or  crucible  furnace  by  a  modification  of  the  thermit  pro- 
cess, but  the  use  of  the  electric  furnace  for  its  manu- 
facture has  increased  lately.  The  electric-furnace  ferro- 
vanadium is  made  with  90 '^c  silicon  as  the  reducing 
agent.  Prices  for  the  alloy  in  1918  varied  from  $3.50 
to  |5,  f.o.b.  works. 

Ferrotitanium 

In  ferrotitanium,  the  standing  of  this  country  is  pre- 
eminent. The  principal  producers  are  the  Titanium 
Alloys  Manufacturing  Co.,  Niagara  Falls,  N.  Y.,  and  the 
Metal  and  Thermit  Corporation,  New  York,  N.  Y.  Both 
kinds  of  alloy  continue  to  be  extensively  employed  in 
the  steel  industry  as  deoxidizers,  particularly  for  rail 
and  sheet  steel,  but  their  use  has  extended  to  all  kinds 


of  plain  steel  made.  There  is  an  abundance  of  ore, 
both  rutile  and  titaniferous-iron  ore.  The  largest  de- 
posits of  the  former  are  in  the  Roseland  district,  Nelson 
County,  Va.,  and  the  largest  domestic  deposits  or  titanif- 
erous-iron ores  are  at  Lake  Sanford,  N.  Y.,  and  at 
Iron  Mountain,  Wyo.  Ferrocarbon  titanium  sold  at 
$160  per  ton,  f.o.b.  Niagara  Falls,  N.  Y.,  for  the  15-18% 
grade,  carloads,  in  the  first  quarter  of  1918 ;  round  ad- 
vances to  $200  went  into  effect  in  April,  and  the  closing 
price  was  $200@250,  depending  on  the  size  of  purchase. 
Ferrotitanium  was  higher  in  price. 

Ferro-uranium 

Originally,  ferro-uranium  was  developed  for  the  pur- 
pose of  utilizing  the  large  amounts  of  sodium  uranate, 
Na,U,0.,  which  accumulated  as  a  byproduct  of  radium 
manufacture,  and  not  because  of  any  particular  demand. 
The  alloy  is  made  from  sodium  uranate  and  from 
uranium  oxide,  U.0„  in  the  electric  furnace.  The  claim 
has  been  made  that  0.5%  U  will  replace  several  per  cent. 
W  in  tool  steel,  and  consequently  the  price  of  ferro- 
uranium  is  high.  So  much  contradictory  information  is 
current,  that  it  has  been  difficult  to  ascertain  the  facts 
to  date.  However,  the  alloy  is  finding  further  use  in  the 
steel  industry  for  making  ternary-uranium  and  quater- 
nary-uranium-tungsten steels.  The  high  price  has  acted 
as  a  deterrent  to  wider  experimentation.  Uranium 
oxide  brought  $3.25@3.60  per  lb.  in  1918,  and  uranium 
ore  (carnotite)  sold  at  $3  per  lb.  of  Vfi^  contained,  for 
2%  minimum.  Ferro-uranium  was  quoted  at  $7@7.50 
per  lb.  of  contained  uranium. 

Ferrozirconium 

The  possibility  that  zirconium  may  assume  an  im- 
portant position  as  an  additive  element  to  steel  has  be- 
come fairly  well  recognized.  The  most  important  in- 
dustrial ores  of  zirconium  continue  to  come  from  Brazil 
from  the  deposits  in  the  states  of  Minas  Geraes  and  Sao 
Paulo.  No  production  of  zirconium  ore  has  been  re- 
ported in  the  United  States  for  several  years,  although 
some  formerly  came  from  North  Carolina.  The  Brazil- 
ian mining  is  very  crude.  Metallurgical  ore  sold  at  $100 
to  $140  for  80  Sc  ZrO,,  minimum.  Ferrozirconium  is 
made  by  the  reduction  of  zirconia  with  aluminum  by  the 
thermit  process,  and  is  produced  so  as  to  contain  upward 
of  3%  Zr.  In  England,  a  20%  ferrozirconium  has  been 
used  to  a  subordinate  extent  in  place  of  ferrotitanium  in 
scavenging  steel.  The  zirconium-bearing  steels  are  re- 
ported to  be  adapted  for  bullet-proof  sheets,  armor  plate, 
and  armor-piercing  projectiles.  Both  ferrozirconium  and 
ferrochromium  zirconium  were  made  in  small  lots  in  the 
United  States  in  1918. 

Minor  Ferro-Alloys 

Ferro-aluminum  is  not  now  being  made,  as  it  has  been 
replaced  by  impure  aluminum  ingot  in  practically  all 
steel  works.  Its  electric-furnace  production  is  a  pos- 
sibility, however,  as  a  50%  ferro-aluminum  might  be 
made  from  ferruginous  bauxite.  The  iron-bearing 
bauxites  constitute  an  almost  inexhaustible  source  for 
the  manufacture  of  such  an  alloy.  Ferroboron  has  not 
yet  been  manufactured  on  a  commercial  scale,  but  small 
quantities  have  been  made,  for  experimental  purposes, 
in  the  electric  furnace.  An  enlargement  of  the  domestic 
ferrophosphorus  output  is  in  prospect  in  the  South  in 
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connection  with  the  phosphate  industry.  In  pyrophoric 
alloys,  viz.  ferrocerium,  the  New  Process  Metals  Co.  has 
vigorously  developed  the  business  in  the  last  two  years. 
Production  is  now  several  thousand  pounds  a  month,  and 
the  domestic  output  supplies  all  the  sparking  alloy  for 
use  in  igniters  for  mine  lamps,  lanterns,  automatic  cigar 
lighters,  and  other  uses.  This  alloy  has  also  found  con- 
siderable application  in  hand  grenades  and  in  projec- 
tiles. Ferrocerium  sold  at  from  $15  to  $30  per  lb.  in 
1918.  No  noteworthy  developments  occurred  in  the 
complex  ferro-alloys. 


Metallurgy  of  Quicksilver 

By  Murray  Innes* 

The  most  interesting  development  in  the  metallurgy 
of  quicksilver  during  the  year  1918  was  the  pronounced 
success  of  the  rotary  furnace  of  the  cement 
kiln  type,  as  introduced  at  the  New  Idria  mine  by 
H.  W.  Gould.  The  first  furnace  of  this  tj,T)e  was  in- 
stalled early  in  the  year,  and  has  been  in  operation  about 
nine  months,  during  which  time  I  am  informed  it  has 
produced  upward  of  1500  flasks  of  quicksilver.  Two 
others  have  recently  been  put  in  operation,  and  two  more 
are  in  course  of  construction.  This  type  of  furnace  has 
also  been  adopted  at  the  Cloverdale  and  the  Rutherford 
mine,  which  latter  property  is  also  under  the  Idria  man- 
agement, and  there  is  no  apparent  reason  why  it  should 
not  be  a  metallurgical  success  at  these  properties. 

During  1918  the  U.  S.  Bureau  of  Mines,  under  the 
able  direction  in  California  of  Dr.  L.  H.  Dushack,  con- 
tinued re.<earch  work  in  connection  with  the  metallurgy 
of  quicksilver,  and  will  doubtless  publish  in  the  near 
future  a  resume  of  its  operations  and  conclusions,  which 
should  be  of  great  interest  to  quicksilver  operators. 

For  condensation  purposes,  Dr.  Dushack  is  inclined 
to  favor,  I  believe,  a  more  extensive  use  of  tile  pipe  to 
replace  largely  the  brick  and  wooden  condensers  hereto- 
fore in  use  in  connection  with  the  Scott  furnace,  and  I 
am  inclined  to  believe  that  this  is  a  decided  advance, 
both  in  the  matter  of  first  cost  and  in  simplicity  of 
operation. 

In  comparing  the  cement  kiln  type  of  rotary  furnace 
with  the  Scott  type  of  shelf  furnace,  one  has  to  consider 
both  the  installation  and  the  operating  costs,  and  I  think 
that,  with  the  exception  of  large  mines  like  the  New 
Idria,  where  dependable  power  and  skilled  labor  are 
readily  available,  the  Scott  type  of  furnace  is  the  most 
desirable. 

In  the  matter  of  first  cost  one  must  separately  con- 
sider the  furnace  and  the  condenser  system,  and  if  the 
furnace  alone  is  considered  there  seems  little  choice  un- 
der present  conditions.  In  the  matter  of  operating  costs, 
the  Scott  furnace  seems  to  have  an  advantage,  for  the 
reason  that  no  skilled  labor  and  no  power  are  required, 
and  also  because  it  may  be  operated  with  either  wood  or 
oil  fuel,  whereas  the  rotary  has  not  proved  a  success 
except  with  oil  fuel,  which  is  not  always  available  in  out- 
of-the-way  places.  .Judging  by  results  at  the  Chisos 
mine,  in  Texas,  and  at  the  Sulphur  Bank,  in  Lake 
County,  Calif.,  the  rotary  furnace  has  not  proved  satis- 
lactory  on  orea  containing  large  amount  of  sulphur 
nor  on  orea  containing  an  excessive  amount  of  fines. 

*Mlnlns   engineer,    217    K<ihl    Bldg..    San    Fran. L.ro.   ranfornln. 


The  rotary  furnace  has  an  advantage  in  that  it  will 
handle  wet  or  damp  ores  directly  without  the  use  of  a 
drier,  whereas  the  Scott  furnace  does  not  give  perfect 
satisfaction  except  when  a  drier  is  used.  This  latter 
problem  has  been  fairly  well  solved  at  the  Oat  Hill  mine, 
where  a  small  shelf  drier  containing  about  ten  tons  of 
ore  has  been  superimposed  upon  a  40-ton  Scott  furnace, 
utilizing  the  waste  heat  from  the  burned  ore.  This  drier 
has  so  far  given  perfect  satisfaction,  and  seems  to  solve 
the  problem  at  this  property. 

I  am  informed  that  the  rotarj-  plant  of  five  furnaces 
at  the  New  Idria  mine  has  cost  (including  condensers, 
and  other  necessary  equipment)  about  $200,000,  and  it 
is  expected  that  it  will  soon  replace  not  only  the  con- 
centration plant  but  the  coarse-ore  furnaces  as  well. 
In  a  plant  of  this  size,  where  the  cost  of  skilled  labor 
and  dependable  power  may  be  distributed  over  a  large 
tonnage,  the  installation  will  doubtless  prove  satisfac- 
tory and  economical.  On  the  other  hand,  the  operating 
costs  might  be  something  of  a  burden  at  «  small  mine, 
as  compared  with  the  extreme  simplicity  of  the  old-fash- 
ioned Scott  furnace. 

The  condensation  problem  seems  to  have  been  fairly 
well  solved,  and  the  research  work  by  the  Bureau  of 
Mines  has  proved  that  the  condensation  losses  in  a  care- 
fully managed  plant  are  small.  The  use  of  tile  pipe  con- 
densers is  in  accord  with  the  best  European  practice, 
and  should  considerably  reduce  the  first  cost  of  a  con- 
denser plant  as  compared  with  the  old  system  of  brick 
and  wood  condensers. 


Arsenic  in  1918 

In  the  autumn  of  1917  the  arsenic  situation  was  bad. 
owing  to  the  cutting  off  of  imports.  The  pre-war 
prices  averaged  4c.  per  lb.,  but  at  the  end  of  February. 
1918,  the  prevailing  price  had  risen  to  15c.  per  lb., 
owing  to  the  scarcity  of  the  metal.  Because  60''c  of 
the  arsenic  consumed  in  the  United  States  is  utilized 
in  the  manufacture  of  insecticides,  the  United  States 
Food  Administration  called  a  meeting  of  the  arsenic 
producers  and  agreed  upon  a  price  of  9c.  as  being  large 
enough  to  yield  a  profit  to  the  producers.  This  price 
fixing  did  not  help  the  arsenic  situation  much,  as  con- 
tracts for  the  1918  supply  had  already  been  made. 

The  annual  consumption  of  the  United  States  is 
equivalent  to  12.000  short  tons  of  arsenious  oxide.  The 
domestic  production  in  1917  was  6151  tons,  and  that 
of  1918  is  estimated  to  be  20'^r  greater.  The  principal 
domestic  producers  are  the  American  Smelting  and 
Refining  Company's  smeltery  at  Denver,  Colo.,  and  the 
Wa.shoe  Reduction  Works  at  Anaconda,  Mont.,  with  120 
and  300  tons  production,  respectively,  per  month. 

War  demands  increased  the  requirements  for  arsenic. 
Shipments  wore  made  to  England  and  South  America, 
whereas,  previous  to  the  war,  England  was  supplied 
by  her  colonies  and  exported  in.secticides  to  South 
America. 

The  Anaconda  Copper  Mining  Co..  at  a  cost  of  $1,225,- 
000,  recently  added  new  equipment  in  the  form  of  ad- 
ditional stacks  and  flues  and  the  installation  of  the  Cot- 
trell  system  for  arsenic  precipitation.  The  output  of 
the  company  will  in  the  near  future  equal  the  present 
entire  annual  demand  of  the  United  States. 
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Metallurgy  of  Zinc 


By  W.  R.  INGALLS 


IN  REVIEWING  the  progress  in  a  branch  of  metal- 
lurgy during  a  year  just  elapsed  it  is  conventional 
to  begin  with  the  statement  that  there  was  nothing 
new.  However,  it  is  probable  that  that  statement  can- 
not be  truly  made  for  any  branch  of  metallurgy  in  any 
year.  In  the  metallurgy  of  zinc  in  1918  there  may  not 
have  been  any  striking  revelations  of  new  principles, 
but  certainly  there  was  a  good  deal  of  new  thought, 
tending  toward  improvement  in  the  art. 

Roasting — There  is  perhaps  no  branch  of  the  metal- 
lurgy of  zinc  in  which  there  is  more  need  for  improve- 
ment than  there  is  in  means  and  methods  for  desulphur- 
izing blende.  The  increase  in  supply  of  flotation  slimes 
has  simply  aggravated  old  difficulties.  Practice  has 
settled  down  upon  the  Hegeler,  Merton,  Ridge,  and 
Spirlet  as  the  standard  mechanical  muffle  furnaces, 
but  among  these  only  the  Hegeler  finds  general  applica- 
tion. _Mr.  Rissmann  and  his  assistants  have  remodeled 
the  Spirlet  furnace,  and  find  it  satisfactory,  but  other 
American  smelters  who  have  tried  it  have  not  been  so 
well  pleased.  Similarly,  the  Merton  and  Ridge  fur- 
naces have  come  into  occasional  use,  especially  in  Great 
Britain,  without  as  yet  meeting  with  general  approval 
elsewhere.  The  Wedge  furnace  has  possibilities,  but 
has  not  yet  been  tested  adequately  under  conditions 
where  dead-roasting  is  necessary.  In  places  where 
hand-raked  furnaces  are  stifl  permissible,  by  virtue  of 
labor  conditions,  the  Delplace  would  probably  be  adopted 
in  preference  to  any  other. 

Mr.  Rissmann  wrote  me  recently  that  he  thought  that 
entirely  too  little  attention  had  been  paid  to  the  roast- 
ing of  ore.  He,  and  his  aids,  formerly  entertained  the 
conventional  opinion  that  when  the  sulphur  is  low  in  the 
roasted  ore  there  would  be  good  results  in  the  distilla- 
tion. They  have  found  in  some  cases,  however,  espe- 
cially in  the  roasting  of  flotation  slimes,  that  there  are 
better  results  with  2.5Sr  sulphur  left  in  the  ore,  pro- 
viding the  roasting  conditions  were  right,  than  there 
are  with  only  0.5%  sulphur  left  in  the  ore  when  the 
roasting  conditions  were  wrong,  referring  especially  to 
too  great  excess  of  air.  They  find,  moreover,  that  ore 
roasted  without  too  much  excess  of  air  will  sinter  and 
become  more  porous  and  otherwise  favorable  for  dis- 
tilling than  ore  roasted  with  too  great  an  excess  of  air. 
Bearing  upon  this  subject  is  the  remarkable  experience 
in  desulphurizing  blende  at  Port  Pirie  that  has  been  re- 
ported this  year. 

The  Dwight  &  Lloyd  sintering  process  has  been  ap- 
plied by  C.  N.  Warner  and  Gilbert  Rigg  with  promising 
results  for  the  desulphurization  and  sintering  of  zinc 
sulphide  concentrates  at  the  Port  Pirie  smeltery  of  the 
Broken  Hill  Associated  Smelters,  Proprietary,  Ltd.  It 
has  been  found  practicable  to  reduce  flotation  concen- 
trates from  26%  sulphur  down  to  less  than  14%  sul- 
phur at  a  very  rapid  rate.  A  portion  of  the  gas,  but 
not  all,  may  be  used  for  sulphuric  acid  manufacture. 
The  desulphurization  seems  to  be  remarkably  cheaper 
than  in  even  the  best  types  of  roasting  furnaces,  and  the 
first  cost  of  plant  is  much  smaller.  Moreover,  the 
sintered  product  gives  astonishingly  improved  results  in 
distillation,  it  having  been  found  possible  at  Port  Pirie 


to  charge  the  retorts  with  IG.G^'f  more  ore  with  the 
use  of  10%  less  of  reduction  material,  while  recovery 
of  zinc  increased  4.3%  and  there  was  slightly  less  loss 
of  retorts.  These  figures  were  obtained  by  four  months 
of  operation  with  roasted  and  sintered  blende,  50  tons 
per  day  being  used,  compared  with  the  previous  record 
of  six  months  when  the  furnaces  were  distilling  ore 
roasted  in  Hegeler  kilns. 

Distillation  Furnaces — American  zinc-smelting  prac- 
tice has  settled  down  to  two  types  of  distilling  furnaces, 
viz.  the  Hegeler  and  the  Neureuther  modification  of  the 
Siemens-Belgian.  Only  at  Pueblo  has  the  Rhenish  type 
of  furnace  come  into  steady  use  in  this  country.  This 
is  the  more  interesting  inasmuch  as  the  Rhenish  type 
of  furnace  is  the  favorite  in  Europe,  and  the  new  and 
modern  metallurgy  of  zinc  in  Great  Britain  is  trending 
strongly  in  its  direction. 

At  Peru  and  Depew,  lU.,  the  Siemens-Belgian  furnaces 
use  only  0.9  ton  of  heating  coal  per  ton  of  ore  charged 
into  the  retorts.  At  Rose  Lake  the  ratio  is  about  1:1. 
Between  Rose  Lake  and  Hillsboro,  which  are  owned  by 
the  same  company  and  are  under  the  same  metallurgical 
direction,  we  are  able  to  get  a  good  comparison  of  the 
Siemens  and  Hegeler  furnaces.  Rose  Lake,  with  Siemens 
furnaces,  uses  about  one  ton  of  heating  coal  per  ton 
of  ore  distilled  and  uses  an  additional  half  ton  for  the 
generation  of  power,  a  total  of  1.5  tons  per  ton  of  ore. 
Hillsboro  gets  its  power  from  waste-heat  boilers,  but  its 
furnaces  require  about  48  tons  of  coal  for  distiUing  18 
to  20  tons  of  ore,  or  about  2.5  tons  per  ton  of  ore, 
wherefore  Rose  Lake  is  about  a  ton  ahead  of  Hillsboro. 
Each  plant  uses  about  0.5  ton  of  coal  per  ton  of  ore 
in  roasting. 

Mr.  Ziesing  has  patented  a  modification  of  the  Hege- 
ler-Iola  furnace  in  which  the  combustion  gases  pass 
longitudinally  through  the  laboratory  of  the  furnace. 
Between  each  section  of  retorts  (4  x  5)  he  introduces 
a  wing-wall  extending  outward  nearly  to  the  front  of 
the  furnace.  The  idea  is  to  cause  the  burning  gases  to 
travel  near  the  front  of  the  furnace  and  eddy  back 
in  the  several  sections,  with  a  view  to  securing  a  more 
uniform  heating  of  the  retorts.  Mr.  Ziesing  tells  me 
that  he  is  building  all  of  the  Grasselli  furnaces  along 
these  lines,  and  reports  that  "as  in  most  cases  of  this 
kind,  it  is  a  difficult  matter  to  state  in  absolute  figures 
just  what  the  advantages  are."  He  feels,  however,  that 
he  gets  better  results  by  reason  of  the  fact  that  the 
fronts  of  the  furnaces  become  hotter.  The  fact  that 
the  front  half  of  the  retort  ordinarily,  on  account  of 
the  radiation,  is  colder  than  the  rear  half  of  the  retort, 
is  a  matter  that  he  has  been  trying  to  overcome  for 
a  long  time,  and  by  various  means.  He  is  also  of  the 
opinion  that  the  furnace  is  more  easily  controlled  as 
to  uniformity  of  heat  and  that  there  is  a  slight  saving 
in  fuel  consumption. 

Distilling  Practice — More  and  more  attention  is  given 
to  proper  compounding  of  the  charge,  especially  as  to 
slag  constituents.  0.  Miihlhaeuser,  in  Metal  u.  Erz, 
1918,  15,  pp.  303-305,  says:  "The  amount  of  slag  formed 
in  the  retorts  during  distillation  should  be  small,  and  its 
composition  should  be  controlled  by  mixing  the  charge 
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in  suitable  proportions,  so  that  it  has  as  little  action 
on  the  retort  as  possible.  An  average  slag  sample  ob- 
tained by  distilling  a  mixture  of  Joplin  and  Wisconsin 
ores  was  found  to  have  an  oxygen  ratio  of  1 :2.8,  ap- 
proaching that  of  a  trisilicate.  It  was  very  viscous  at 
distillation  temperatures  and  formed  an  internal  coating, 
the  thickest  part  of  which  was  on  the  bottom  of  the 
retort.  The  latter  was  thus  protected  from  corrosion, 
and  the  loss  of  zinc  by  escape  vapor  was  decreased." 
Behavior  of  Silver  in  Zinc  Distillation — Butte  &  Su- 
perior ore  assays  50.5  to  53.2%  Zn,  2.4  to  4.7%  Fe, 
0.22  to  1%  Mn,  2.4  to  3.6%  Pb,  0.33  to  0.50%  Cu,  11.6 
to  14.1%  insoluble,  and  0.03  oz.  Au  and  14  to  18.5  oz.  sil- 
ver per  ton  (2000  lb.).  One  ton  of  spelter  is  obtained, 
roughly  speaking,  from  2.5  tons  of  ore  containing  40  oz. 
silver.  Of  this  spelter  about  35%  is  derived  from  the 
first  draw,  50%  from  the  second,  and  15%  from  the 
third.  Spelter  of  the  first  draw  assayed  0.164  oz.  silver 
per  ton  and  l'"r  Pb;  of  the  second,  0.58'3  oz.  silver  and 
1.5%  Pb;  of  the  third  1.178  oz.  silver  and  2.25%  Pb. 
These  analyses  show  that  very  little  silver  goes  into 
the  spelter.  The  first  draw  occurs  2.5  hours  after 
charging  and  comprises  the  spelter  distilled  at  the 
lowest  temperature,  wherefore  the  relatively  low  lead 
and  silver  contents.  With  the  progressive  increase  of 
temperature,  more  lead  and  silver  go  over.  The  bulk  of 
the  silver  remains  in  the  residue.  In  a  test  extending 
a  little  over  two  years,  figuring  back  to  raw  ore,  the 
weight  of  the  residue  was  46.75'",  and  its  content  of 
gold  was  88.14%;  of  silver,  77.4%;  of  copper,  78.5%, 
and  of  lead,  47.75%  of  what  was  in  the  raw  ore.  The 
silver  and  lead  figures  for  spelter  and  residue  will  not 
check  back  to  the  original  ore,  owing  to  losses  in  roast- 
ing. These  data  show  that  the  loss  of  silver  and  gold 
in  zinc  distillation  is  verv  small. 


Zinc  Burning — The  River  Smelting  and  Refining  Co. 
smelts  partially  desulphurized  ore  in  reverberatory  fur- 
naces at  Canyon  City,  Colo.,  the  proper  quantity  of  re- 
ducing material  being  added  to  the  charge.  By  proper 
management  it  is  said  that  slags  low  in  zinc  can  be  made. 
The  volatilized  fume  is  collected  by  bag  filtration  and 
is  shipped  to  Keokuk,  Iowa,  for  further  treatment.  At 
Keokuk  the  fume  is  dissolved  in  sulphuric  acid  and  the 
solution  of  zinc  sulphate  is  electrolyzed. 

At  Great  Falls,  on  the  other  hand,  Mr.  Laist  is  re- 
ported to  have  given  up  the  expulsion  of  zinc  in  his 
reverberatory  smelting  and  is  now  volatilizing  only  the 
lead,  letting  the  .zinc  go  into  the  slag.  The  old  principles 
of  metallurgj'  obtain  pretty  well.  If  a  highly  siliceous 
and  calcareous  slag  be  made,  zinc  can  be  kept  out  of  it  to 
a  large  extent.  Slag  assays  of  3%  or  even  2%  zinc  are 
not  unreasonably  to  be  expected.  However,  such  slags 
require  high  temperature  and  may  necessitate  the  intro- 
duction of  barren  slag-formers  into  the  charge;  where- 
fore it  may  be  more  profitable  to  make  an  ordinarj- 
ferruginous  slag  and  let  the  zinc  go  into  it. 

Electrolytic  Extraction — More  and  more  is  it  evident 
that  the  greatest  difficulties  in  the  electrolytic  process 
precede  the  electrolysis  itself.  Given  the  right  kind  of 
electrolyte,  there  is  no  great  difficulty  in  performing 
the  electrolysis;  but  it  may  be  costly  to  remove  im- 
purities in  the  hydrometallurgical  part  of  the  process 
in  order  to  obtain  the  right  kind  of  electrolyte.  Also, 
there  may  be  difficulties  in  making  an  adequate  extrac- 
tion of  zinc  in  leaching  the  ore.  Mr.  Laist  ran  up 
against  the  old  difficulty  from  gelatinizing  silica,  and 
he  has  had  to  introduce  a  rather  round-about  method  of 
dehydrating  the  silica  and  rendering  it  insoluble,  which 
method  is  described  in  patents  issued  to  him  Oct.  8, 
1918    rU.   S.,  1.281,031  and   1.281,032). 


Metallurgy  of  Lead 


By  H.  0.  HOFMAN* 


EVERY  lead  refinery  using  the  Parkes  process  for 
desilverizing  lead  bullion  has  Faber  du  Faur  re- 
tort furnaces  for  distilling  liquated  zinc-silver 
crusts.  The  inventor,  whose  furnace  came  into  use  in 
1870",  died  at  Newark,  N.  J.,  Aug.  18,  1918,  in  his  92nd 
year*.  He  was  bom  in  Wurtemberg,  Germany,  came  to 
this  countr>'  in  1850,  served  in  the  Civil  War  and  was 
commissioned  a  captain.  Later  he  engaged  in  engineer- 
ing work.  He  was  the  first  man  to  design  a  tilting  fur- 
nace, which  permitted  pouring  of  metal  without  disturb- 
ance of  the  crucible.  When  his  patents  lapsed,  the  va- 
rious distilling  apparatus  in  use  were  replaced  by  what 
has  become  the  standard  furnace. 

In  the  practice  of  smelting  lead  ore  and  refining  lead 
bullion  there  were  no  radical  changes  in  1918,  but  im- 
provements made  in  the  general  arrangement  nf  plant 
and  in  the  details  of  operation  show  that  lead  metallurgy 
is  not  stationary,  even  if  the  principal  features  have 
become  largely  standardized.  This  is  brought  out 
clearly  in  the  new  treatise  on  the  "Metallurgy  of  Lead" 
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by  the  present  writer",  especially  when  its  content  is 
compared  with  that  of  the  preceding  edition. 

Lead  Smelting  Practice 

The  "Report  of  the  Smelter  and  Ore  Investigation 
Committee,  State  of  Colorado,  1917,"'  prepared  by  O.  R. 
Whitaker,  deals  in  a  thorough  manner  with  a  question 
that  has  been  and  is  still  a  bone  of  contention  between 
the  ore  producer  and  consumer.  It  analyzes  the  sched- 
ules in  use  in  Colorado  in  the  period  of  1912  to  1916 
and  represents  graphically  the  values  of  and  the  charges 
made  for  the  diff'erent  grades  of  ore,  thus  furnishing 
definite  information  of  the  actual  state  of  affairs.  The 
ores  treated  by  the  Colorado  smelting  works  in  this  pe- 
riod averaged  Au  0.526  and  Ag  12.34  oz.  per  ton,  Cu 
0.61,  and  Vh  6.76'^r.  To  obtain  a  Pb-content  of  charge 
of  12'^P,  outside  lead  ore  had  to  he  brought  in.  The  lead 
slags  made  assayed  0.002  to  0.005  oz.  Au  and  0.50  to  1.0 
oz.  Ag  per  ton,  0.20  to  0.30'^r  Cu.  and  1.0  to  1.50%  Pb. 
With  blast-furnace  charges  containing  from  8  to  10% 
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Pb,  the  amount  of  slag  made  represented  from  60  to 
65%  of  the  charge,  or  one  ton  of  slag  for  each  ton  of 
ore.  The  matte  fall  was  about  10%,  the  matte  assay- 
ing Au  0.05  oz.  and  Ag  40.0  oz.  per  ton,  Cu  10%,,  Pb 
15,  Zn  10,  Fe  40%.  The  second  or  converting  matte 
contained  40%  Cu.  The  baghouse  product  assayed  Pb 
40  and  Zn  10%.  The  losses  in  smelting  were  Au  0.005 
oz.,  Ag  1  oz.,  Cu  6  lb.  and  Pb  30  lb.  per  ton  of  ore.  In 
treating  3,140,018  tons  of  ore,  a  net  profit  of  95c.  per 
ton  was  realized. 

Modern  Silver-Lead  Smeltery 

A  comparison  of  the  older  smelteries,  in  which  ma- 
terials are  handled  mainly  by  manual  labor,  with  a 
modern  plant  which  employs  machinery  wherever  it  is 
feasible,  brings  out  in  a  striking  way  the  changes  that 
have  been  made  in  the  construction  of  lead  plants.  G.  C. 
EiddelP  has  given  the  layout  of  a  silver-lead  smeltery 
which  he  considers  meets  all  modern  requirements.  The 
plant  is  to  treat  daily  from  1000  to  3000  tons  charge  and 
is  to  be  erected  on  level  ground  which  has  a  declivity 
on  one  side  to  serve  as  slag  dump.  Standard-gage  tracks 
and  a  complete  railroad  circuit  of  the  plant,  with  a 
loop-system  for  the  charging  of  the  blast  furnaces, 
large  storage  capacities,  automatic  conveying  and 
weighing,  duplication  of  vital  units  in  handling  appa- 
ratus, and  ample  supply  of  electric  power  and  water, 
are  essential  features. 

The  sampling  mill,  with  a  capacity  of  50  tons  of  ore 
per  hour,  has  a  gyratory  crusher,  rolls,  and  Vezin 
samplers.  The  roasting  division  is  provided  with  a 
Wedge  furnace  for  pyritic  material  and  a  Dwight  & 
Lloyd  double  roasting  plant  for  leady  ores.  Three  42-in. 
machines  are  required  for  rough  roasting  and  four  ma- 
chines of  the  same  size  for  re-treating  and  sintering  the 
rough-roasted  material  after  it  has  been  crushed.  The 
smelting  section  has  three  blast  furnaces,  52  by  180 
in.  at  the  tuyeres,  and  a  25-ft.  working  height,  pro- 
vided with  individual  blowers  supplying  from  6500  to 
8000  cu.ft.  air  per  min.  at  a  blast  pressure  of  60  to  70 
oz.  The  proposed  great  height  is  borrowed  from  Aus- 
tralian practice.  At  the  Cockle  Creek  plant.  New  South 
Wales,  satisfactory  work  with  ores  running  high  in  zinc 
was  obtained  only  when  the  active  height  of  the  fur- 
naces was  increased  to  25  ft.  A  furnace  puts  through, 
with  11.0  to  11.5%  coke,  550  tons  of  charge  per  100  sq.ft. 
hearth  area  in  24  hours,  making  slags  with  12  to  13% 
ZnO  and  only  0.75  to  1.00 %c)  Pb.  The  furnaces  have 
thimble  tops,  which  consist  of  a  central  flue  extending 
from  the  feed  floor  a  short  distance  into  the  open  top 
of  the  furnace  for  the  withdrawal  of  gases,  and  being 
surrounded  by  the  charge,  which  is  fed  from  the  side. 
The  gases  from  the  roasting  and  blast  furnaces  pass 
through  dust  flues  and  chambers  and  are  freed  from  the 
remaining  dust  and  fume  by  Cottrell  treaters  before 
they  pass  into  the  open.  The  treaters"  are  in  four  sec- 
tions, each  with  64  pipes,  12  in.  in  diameter.  The  gases 
pass  downward  through  the  pipes  instead  of  upward,  as 
is  usually  the  case. 

Working  details  of  the  new  smeltery  and  refinery  of  the 
Bunker  Hill  &  Sullivan  Mining  and  Concentrating  Co. 
have  been  given  by  C.  T.  Rice'.  This  plant'  has  made  some 
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important  changes  since  it  went  into  blast,  on  July 
5,  1917.  One  of  these  is  the  use  of  pulverized  coal  for 
firing  reverberatory  furnaces,  kettles,  and  retorts,  be- 
sides heating  a  150-hp.  Geary  boiler.  The  Bonnot 
system  of  pulverizing  coal  and  separating  the  dust  is 
in  use.  The  pulverizers  crush  20  tons  of  slack  coal  in  an 
eight-hour  shift;  screen  tests  of  the  finished  product 
show  that  5%  remains  on  a  100-mesh  and  85%  passes 
through  a  220-mesh  screen. 

The  roasting  division  was  planned  to  have  one  Wedge 
roasting  kiln,  21  ft.  6  in.  in  diameter,  for  pyritic  ore, 
and  four  standard  Dwight  &  Lloyd  42-in.  sintering  ma- 
chines for  leady  ores.  A  rotating  circular  cast-iron 
cooling  hearth,  with  stationary  rabble-arm,  has  been 
added  to  the  Wedge  kiln,  in  order  that  the  product  may 
be  air-cooled  and  sprayed  before  it  is  delivered  to  a 
traveling  belt  which  carries  the  components  of  the  blast- 
roasting  charge.  It  was  necessary  to  add  three  Dwight  & 
Lloyd  sintering  machines  to  the  existing  four  on  ac- 
count of  the  increase  of  blende  in  the  charge.  The  pal- 
lets are  provided  with  the  self-cleaning  grates  such  as 
are  in  use  at  Trail,  British  Columbia. 

In  this  connection  it  may  be  stated  that  the  clogging 
of  the  slots  in  the  grate  is  governed  largely  by  the 
care  given  to  the  making-up  of  the  charge.  Some  smelt- 
eries have  a  grate  cleaner  for  two  machines ;  others  have 
dispensed  with  grate  cleaners  entirely. 

In  the  smelting  division,  one  working  blast  furnace, 
48  X  180  in.  at  tuyeres  and  14  ft.  high,  has  been  added. 
The  blast,  is  furnished  by  two  Ingersoll-Rand  turbo 
blowers,  each  having  a  capacity  of  12,000  cu.ft.  of  free 
air  per  min.  at  a  pressure  of  48  oz.  per  sq.in.  A  furnace 
has  two  fore-hearths  in  series.  The  first  is  6  ft.  in  diam- 
eter and  3.5  ft.  deep;  the  second  5  ft.  in  diameter  and 
2.5  ft.  deep.  They  are  handled  by  the  overhead  crane. 
The  waste-slag  pots  have  a  capacity  of  130  cu.ft.  The 
charge  carries  from  35  to  40%  Pb,  but  only  from  1  to 
3%  Zn.  Slag  analyses  show  SiO,  32  to  33  %o,  FeO  32, 
MnO  3,  CaO  16,  ZnO  2  to  4%,  and  Pb  1%  (wet).  The 
matte  fall  is  12%.  A  furnace  puts  through  in  24  hours 
from  200  to  250  tons  of  charge  and  produces  from  120 
to  150  tons  of  dressed  lead  bullion. 

The  refinery,  which  uses  the  Parkes  process,  has  been 
enlarged  by  two  80-ton  softening  furnaces,  two  50-ton 
desilverizing  kettles,  one  silver  refining  furnace,  and  a 
reverberatory  furnace  for  the  treatment  of  skimmings. 
The  lead  bullion  from  the  blast  furnaces  is  collected  in 
two  50-ton  dressing  kettles,  and  the  drossed  bullion 
transferred  by  means  of  a  Miller  pump  into  the  soften- 
ers. The  mode  of  operating  is  the  same  as  in  other 
modern  plants  with  the  exception  of  the  firing,  in  which 
coal  dust  is  used,  as  noted  above.  The  initial  diffi- 
culties with  the  use  of  this  fuel  appear  to  have  been 
overcome,  but  details  are  not  now  available. 

The  market  lead  is  molded  from  four  50-ton  merchant 
kettles  with  Miller  casting  machines.  Four  men  with 
a  machine  cast  and  load  into  cars  20  tons  of  pig  lead  per 
hour  in  100-lb.  pigs.  The  market  lead  has  the  following 
composition:  Pb  99.989,  Sb  0.002,  Cu  0.0005%,  Zn 
trace,  As  none,  Bi  none,  Ag  0.15  oz.  per  ton.  The  dore 
silver  is  parted  with  sulphuric  acid,  and  the  silver  from 
the  sulphate  solution  is  precipitated  in  lead-lined  tanks 
with  copper  strips.  The  cement  silver  is  transferred  in 
a  car  to  and  melted  in  a  double  Monarch  furnace  and 
poured  from  it  into  bars. 


90 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107.  No.  2 


The  smelten'  at  El  Paso,  Tex.',  which  started  in  the 
early  80's  as  a  lead  plant,  has  changed  in  the  char- 
acter of  its  work  to  such  an  extent  that  lead  has  become 
of  secondary  importance  in  comparison  with  copper. 
However,  there  are  in  operation  five  lead  blast  fur- 
naces, 46  X  162  in.  in  section,  with  a  charge  height  of 
19  ft.,  each  treating  145  tons  charge  per  day,  containing 
lO^c  Pb  and  1.5%  S.  Since  the  last  notice  of  this 
plant",  the  principal  change  has  been  the  adaptation  of 
thimble  tops  to  the  blast  furnaces,  which  have  down- 
comers  at  one  end  beneath  the  feed  floor  to  carry  off  the 
gases.  The  throat  of  the  furnace  has  been  enlarged. 
Along  the  center  line  there  has  been  placed  an  oblong 
iron  box  consisting  of  two  truncated  cones  joined  at  the 
bases.  The  upper  cone  is  1  ft.  6  in.  high  and  4  ft.  wide, 
and  the  lower  4  ft.  high  and  3  ft.  5  in.  wide.  The  box, 
which  is  7  ft.  8  in.  deep  and  reaches  to  the  ends  of  the 
furnace,  extends  2  ft.  8  in.  beneath  the  lower  edge  of 
the  down-comer.  Between  the  box  and  the  furnace  wall 
is  a  charge  space  2  ft.  wide.  The  work  with  the  im- 
proved top  has  met  all  expectations. 


The  earlier  lead  plants  gave  little  attention  to  car- 
rying off  the  dust  and  fume  set  free  in  the  various 
mechanical  and  chemical  operations.  The  men  became 
"leaded"  and  were  replaced.  The  advance  made  in  re- 
cent years  is  striking.  Wherever  dust  is  produced  in 
crushing  and  sampling,  or  dust  and  fume  in  roasting, 
smelting,  or  refining,  appliances  are  provided  to  carry 
off  the  noxious  products  at  the  places  where  they  are 
formed.  Practical  e.xperience  has  shown  that  these  san- 
itary measures  are  not  always  an  additional  expense; 
on  the  contrary,  filtering  of  the  gases  and  the  recovery 
of  the  dust  and  fume  have  more  than  paid  for  the  cost 
of  collections.  Safety  appliances"  have  been  intro- 
duced at  most  plants,  which  make  the  work  less  hazard- 
ous than  it  was  formerly.  Further,  cleanliness  and 
order  are  enforced,  which  leads  new  men  along  the  path 
of  becoming  interested  in  safety  work.  Accident  rec- 
ords of  the  divisions  of  a  plant  are  kept  separately,  so 
that  a  rivalry  is  created,  which  is  also  fostered  by  pre- 
miums. The  result  has  been  a  great  reduction  of  acci- 
dents and  sickness  among  the  employees. 


Metallurgy  of  Copper 

By  ARTHUR  L.  WALKER" 


THE  energies  of  copper  smelters  and  refiners  in 
1018  were  directed  principally  toward  maintaining 
a  maximum  production  to  supply  the  Government 
and  our  Allies  with  the  metal  required  for  war  pur- 
poses. Their  operations  were  successful,  and  an  ample 
supply  of  copper  was  maintained,  although  at  times  the 
amount  on  hand  was  dangerously  low.  This  result  was 
obtained  despite  great  difficulty  in  securing  a  sufficient 
amount  of  labor  to  run  the  plants  and  refineries,  even 
at  the  high  wages  offered.  Not  only  has  labor  been 
scarce,  owing  to  the  heavy  demand,  but  it  also  has  been 
most  inefl'icient.  In  many  of  the  copper  plants  the 
amount  of  work  performed  per  hour  or  per  day  has 
fallen  very  much  below  normal.  An  enormous  increase 
in  operating  expense  has  resulted,  and  this  is  especially 
true  in  the  case  of  copper  refining,  where  the  costs  are 
more  than  double  those  of  the  period  preceding  the  war. 

Little  Construction  Possible 

At  the  beginning  of  the  year  1918,  the  capacity  of 
the  amelting  plants  and  refineries  was  sufl!icient  to  treat 
the  ore  mined  and  crude  copper  produced,  in  spite  of  the 
fact  that  mining  operations  were  largely  increased  in 
many  properties.  Thi.s  was  extremely  fortunate,  as  it 
would  have  been  impossible  to  build  smelting  plants  and 
refineries,  to  treat  any  increased  pro<luction,  withm  a 
reasonable  length  of  time.  For  this  rea.son  little,  if  any, 
new  construction  was  attempted. 

The  only  smelting  plant  put  in  operation  was  that  of 
the  United  Verde  Extension  Mining  Co."  The  first  unit 
of  this  plant  wa.-*  blown  in  .July  18,  1918.  The  plant 
is  arranged  for  extensive  bin  capacity,  so  as  to  carry 
and  handle  in  an  economical  manner  a  large  supply 
of  ore. 
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The  flues  for  collecting  dust  are  elaborate  and  are 
laid  out  so  that  the  dust-settling  facilities  are  ample. 
If,  however,  it  is  later  found  necessary  to  install  ad- 
ditional dust-collecting  apparatus,  Cottrell  treaters  may 
be  used,  especially  in  case  increased  capacity  reduces 
the  efficiency  of  the  present  system.  The  one  blast 
furnace  installed  is  48  in.  x  26  ft.  8  in.  long  and  has  a 
capacity  of  about  600  tons  of  charge  per  day.  The  ore 
for  the  reverberatory  furnaces  is  roasted  in  six  21  ft. 
6  in.  Wedge  furnaces  and  is  then  taken  directly  to  two 
reverberatory  furnaces  25  ft.  wide  x  120  ft.  long,  each 
of  which  treats  from  500  to  600  tons  of  charge  per  day. 
The  copper  matte  from  the  blast  furnaces  is  converted 
in  three  12  ft.  converters  of  the  Great  Falls  ty^pe.  An 
interesting  feature  is  the  use  of  pulverized  coal,  not  onlj' 
in  the  reverberatory  furnaces  but  also  in  the  direct- 
fired  boilers,  thus  entirely  replacing  fuel  oil.  which  has 
been  used  extensively  in  Arizona. 

The  new  roasting  plant  of  the  Consolidated  Arizona 
Smelting  Co.,'  at  Humboldt,  Ariz.,  consisting  of  four 
Wedge  roasting  furnace.-*,  each  22J  ft.  in  diameter,  is 
arranged  so  that  the  gases  from  the  roasting  furnaces 
are  treated  by  the  Cottrell  system  in  a  most  effective 
manner.  These  gases  are  carried  upward  from  each 
furnace  through  proper  flues  to  individual  duplex 
Cottrell  treaters.  where  the  dust  is  precipitated  and  con- 
veyed by  pipes  to  hoppers  below.  By  this  means,  not 
only  the  coarse  dust,  which  is  usually  collected  in  the 
flue  in  the  roasting  l)uiKiings  and  returned  directly  to 
the  roasters,  is  caught,  but  also  the  fine  dust  is  im- 
mediately precipitated  and  returned  to  the  furnaces  for 
treatment.  The  clear  gases  from  the  treaters  escape 
through  individual  stacks  4  ft.  in  diameter  and  30  ft. 
high.  This  plant  was  completed  and  put  into  operation 
in  1918. 
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An  interesting  development  in  the  settlement  of  matte 
from  copper  blast  furnace  slag  has  been  made  at  the 
Granby  smeltery^,  Grand  Forks,  British  Columbia.  The 
matte  and  slag  tapped  from  the  furnace  are  run  through 
five  settlers  in  series.  The  arrangement  is  such  that 
each  furnace  has  three  independent  settlers,  and,  after 
passing  through  the  settlers,  the  slag  from  two  furnaces 
is  combined  and  run  through  two  more  settlers  in  series. 
The  heavy  flow  keeps  the  last  two  settlers  hot.  After 
passing  through  the  five  settlers,  the  slag  is  granulated 
by  four  jets  of  water,  the  water  being  delivered  under 
a  pressure  of  50  lb.  through  nozzles  I  x  2  in.,  and  falls 
into  a  launder,  where  it  is  carried  away  by  overflow 
water  from  the  jackets.  For  each  ton  of  slag,  1400  gal. 
of  overflow  water  and  800  gal.  of  pressure  water  are 
required.  Placing  the  settlers  in  series  reduces  the 
danger  of  loss  of  matte  in  the  granulated  slag,  as  the 
arrangement  for  settlement  is  so  perfect. 

Heap-Leaching  Experiments 

Some  experiments  in  heap  leaching,  which  may  have 
an  important  bearing  on  the  future  treatment  of  low- 
grade  lump  ore,  have  been  and  are  being  conducted  on 
a  large  scale  in  the  southwestern  copper  centers.  At 
Bisbee,  Ariz.,  the  Phelps  Dodge  Corporation  has  a  heap 
of  about  10,000  tons  which  is  being  treated  by  leaching. 
At  Tyrone,  N.  M.,  the  same  company  has  another  ex- 
perimental heap  of  about  20,000  tons,  and  at  the  latter 
place  plans  have  also  been  made  for  a  systematic  investi- 
gation of  the  subject,  and  a  large  leaching  plant  has 
been  designed.  At  Santa  Rita,  N.  M.,  the  Chino  com- 
pany' is  building  a  pile  containing  about  90,000  tons, 
and  this  is  probably  under  treatment  at  this  time. 

In  the  experiments  made  to  date  it  is  estimated  that 
the  treatment  of  these  large  heaps  or  piles  will  last  for 
three  j'ears,  during  which  period  40%  of  the  copper 
content  in  the  ore  will  be  extracted  during  the  first 
year,  20%  during  the  second  year,  and  15%  during  the 
third  year,  making  a  total  extraction  of  75%.  It  is 
thought  that  the  time  required  to  extract  any  portion 
of  the  remaining  copper  will  make  it  unwise  to  conduct 
the  operation  further. 

The  diflSculties  connected  with  heap  leaching  are  well 
understood.  By  taking  Rio  Tinto  practice  as  a  basis, 
and  making  the  necessary  changes  such  as  experience 
dictates,  it  is  hoped  that  these  difliiculties  will  be  over- 
come. It  has  been  found  difficult  to  pile  the  ore  so  that 
the  coarse  and  fine  portions  will  be  arranged  in  such  a 
manner  that  channeling  will  not  occur,  and  loss  due  to 
solutions  penetrating  into  the  ground  is  hard  to  provide 
against.  The  amount  of  ferrous  and  ferric  sulphate  in 
the  solution  is  important,  though  ferric  sulphate  is  de- 
sired for  leaching,  and  excess  in  the  liquor  running  to 
the  precipitating  tanks  causes  an  excessive  consumption 
of  iron.  It  is  now  stated  that  under  favorable  condi- 
tions heap  leaching  will  probably  become  commercially 
possible,  and  the  experiments  will  be  watched  with 
interest. 

The  successful  results  which  have  attended  other 
leaching  operations  started  in  recent  years  are  gratify- 
ing. One  of  these  is  the  leaching  plant  at  Ajo,  Ariz.,' 
where  an  interesting  point  is  the  method  of  treating 


the  iron  in  the  solution  after  it  leaves  the  last  leaching 
tank.  The  solution  is  sent  to  sulphur  dioxide  towers  so 
that  any  ferric  sulphate  formed  will  be  reduced  to  fer- 
rous sulphate  before  the  solution  enters  the  electroljiiic 
department.  This  is  necessitated  by  the  fact  that  ferric 
sulphate  is  an  excellent  solvent  for  freshly  precipitated 
copper.  The  solution  as  delivered  to  the  electrolytic 
tanks  is  complex  in  its  composition,  and  consists  of  from 
30  to  20%  of  its  weight  in  sulphates.  The  copper  con- 
tent is  2.6%,  and  the  total  amount  of  iron  in  both 
ferrous  and  ferric  state  is  between  2  and  3%,  and,  in 
addition,  there  is  almost  3%  of  alumina. 

The  new  leaching  plant  of  the  Utah  Copper  Co.,'  de- 
signed to  handle  the  oxidized  capping  that  is  stripped 
from  above  the  principal  mass  of  sulphide  orebodies  in 
Bingham  Canyon,  is  giving  satisfactory  results.  The 
capping  contains  about  0.65%  copper,  which  is  largely 
in  the  form  of  carbonates.  The  plant  has  a  capacity  of 
2000  tons  of  ore  per  day,  and  is  arranged  so  that  the 
material  is  handled  mechanically,  with  the  smallest 
amount  of  labor. 

The  leaching  vats,  of  which  there  are  12,  are  made 
of  heavily  reinforced  concrete  and  are  100  ft.  wide,  50 
ft.  long,  and  17.5  ft.  deep.  The  solution  passes  through 
10  of  these  vats  in  series,  beginning  with  the  vat  from 
which  most  of  the  copper  has  been  leached  and  leaving 
the  vat  which  contains  a  fresh  charge  of  ore.  Only  10 
vats  are  in  operation  regularly,  one  being  filled  with 
fresh  ore  while  another  is  being  emptied.  Acid  is  added 
to  the  solution  after  it  has  passed  through  three  vats, 
so  as  to  raise  its  acid  content.  In  passing  through  the 
last  seven  vats,  the  free-acid  content  is  gradually  re- 
duced, as  sulphates  are  formed.  The  enriched  solution 
from  the  last  vat  in  the  series  contains  about  3.1% 
copper,  0.35%  iron  in  the  ferrous  state,  0.95%  iron 
in  the  ferric  state,  and  0.20%  free  sulphuric  acid.  The 
copper-bearing  solution  is  conducted  from  the  leaching 
vats  through  wooden  stave  pipes  to  the  precipitating 
vats,  which  have  a  total  length  of  about  2700  ft.,  a  width 
of  9  ft.  and  a  depth  varying  from  6  ft.  to  3  ft.  In  these 
vats  the  copper  is  precipitated  on  iron. 

New  Anaconda  Fume-Dust  Collector 

The  Anaconda  Copper  IVKning  Co.  is  constructing  a 
plant'  on  an  enormous  scale  for  collecting  dust  and  fume, 
which  will  be  the  most  notable  equipment  of  its  kind  in 
America.  Gases  from  the  entire  plant  will  be  conducted 
to  main  flues  running  up  the  hill  in  a  northerly  direc- 
tion from  the  present  300-ft.  stack.  It  is  estimated  that 
3,000,000  cu.ft.  of  gas  per  min.  will  pass  through  these 
flues.  The  gases  will  be  discharged  from  the  flues  into 
Cottrell  treaters,  of  which  there  will  be  20  of  the  Ana- 
conda plate  type,  where  it  is  estimated  240  tons  of  solids 
per  24  hours  will  be  recovered,  equivalent  to  88%  of 
the  dust  now  going  to  waste.  From  these  treaters  the 
clear  gas  will  pass  into  the  new  stack.  This  stack  will 
be  60  ft.  in  diameter  at  the  top  and  stand  525  ft.  above 
its  concrete  foundation.  As  this  foundation  is  454  ft. 
above  the  level  of  the  reverberatory  furnaces,  the  new 
stack  will  equal  a  draft  column  of  979  ft.  In  addition 
to  the  3,000,000  cu.ft.  of  gas  delivered  to  the  stack, 
1,000,000  cu.ft.  of  cooling  air  will  be  admitted,  so  that 
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the  stack  will  carry  a  total  of  4,000,000  cu.ft.  per  min. 
of  air  and  gas,  at  a  velocity  of  24  ft.  per  second.  The 
flue  dust  and  fume  collected  will  be  smelted  in  a  special 
reverberatory  furnace,  20  ft.  x  120  ft.,  having  a  capacity 
of  240  tons  of  fume  dust  and  155  tons  of  calcine,  flux, 
and  other  material  per  day.  It  is  expected  that  there 
will  be  an  output  of  about  50  tons  of  matte  and  200  tons 
of  slag  per  day  from  this  furnace.  The  fume  discharged 
from  the  reverberatory  furnace  will  contain  consider- 
able dust  and  also  all  of  the  arsenic,  which  is  volatilized. 
The  gas  containing  the  dust  and  volatilized  arsenic  will 
be  passed  through  hot  Cottrell  treaters,  where  the  dust 
will  be  precipitated.  The  escaping  arsenic  fume  will  be 
then  passed  through  a  flue  into  which  cold  air  will  be 
introduced  to  bring  the  temperature  down  sufficiently 
to  allow  the  arsenic  to  be  deposited.  The  arsenic  fume 
will  then  be  deposited  out  in  a  cold  Cottrell  treater.  It 
is  expected  that  about  35  tons  of  arsenic,  92  to  95% 
pure,  will  be  recovered  each  day. 

Refining  Capacities  Unchanged 

Little  if  anything  was  done  in  1918  in  the  way  of 
extensions  or  improvements  in  copper-refining  opera- 
tions, the  maintenance  of  production  having  been  diffi- 
cult  without   considering   additional   construction. 

The  effect  that  smooth  anodes  have  on  the  efficiency 
of  deposition  is  being  carefully  considered,  and  the  im- 
portance of  this  subject  has  not  been  lost  sight  of.  At 
the  U.  S.  Smelting,  Refining  and  Mining  Co.'s  plant  an 
extraordinarj'  amount  of  care  is  taken  in  casting  opera- 
tions and  in  spacing  the  anodes  so  that  the  distance 
between  electrodes  is  as  small  as  possible,  thereby  de- 
creasing power  consumption,  and,  at  the  saftie  time,  the 
condition  of  the  anode  and  cathode  sheets  is  maintained 
at  such  a  degree  of  excellence  that  the  danger  of  short- 
circuiting  is  reduced  to  a  minimum.  The  subject  is  also 
being  studied  carefully  at  the  Raritan  Copper  Works,' 
Perth  Amboy,  New  Jersey. 


At  the  American  Smelting  and  Refining  Co.'s  plant, 
at  Maurer,  experiments  in  using  pulverized  coal  in  re- 
verberatory copper  melting  furnaces  have  been  con- 
ducted for  some  time.  At  the  beginning  many  diffi- 
culties were  encountered,  but  these  have  been  gradually 
overcome,  and  it  is  now  the  opinion  of  some  refiners 
that  pulverized  coal  will  be  extensively  used  for  rever- 
beratory furnaces  in  which  copper  is  melted.  The  great 
trouble  in  the  use  of  this  class  of  fuel,  as  shown  by  the 
experiments  at  another  plant,  occurred  in  arranging 
for  a  proper  distribution  of  heat  and  also  in  taking  care 
of  the  ash,  a  much  more  troublesome  proposition  in  a 
copper-casting  furnace  than  in  a  reverberatory  furnace 
used  for  smelting  ore. 

Union  Miniere  du  Haut  Katanga  Operatons 
IN  THE  Belgian  Congo 

The  operations  of  the  Union  Miniere  du  Haut  Ka- 
tanga Co.,  Belgian  Congo,  Africa,  present  a  most  in- 
teresting proposition  and  one  which  carries  one  back  to 
the  smelting  practice  of  the  old  days  in  the  south- 
western part  of  the  United  States.  The  ore  is  rich,  con- 
taining from  10  to  15%  copper,  and  the  cost  of  fuel  is 
extremely  high  (coke  costing  $35  a  ton).  At  present 
the  slag  contains  at  least  2%  copper,  and  probably  more, 
which  is  similar  to  the  slag  turned  out  in  Arizona  35 
years  ago.  The  company's  production  of  copper  in  1918 
will  be  approximately  24,000  tons  of  black  copper,  con- 
taining 97%  copper,  which  is  about  3000  tons  less  than 
in  the  year  1917.  The  six  or  seven  furnaces'  which  the 
company  now  has,  when  running  full  capacity  on  10  to 
15%  ore,  are  capable  of  producing  from  35,000  to  40,000 
tons  of  black  copper  per  year. 

A  leaching  plant  has  been  designed  for  this  company 
which  will  have  sufficient  capacity  to  produce  between 
50,000  and  55,000  tons  of  copper  per  year,  but  this 
plant  will  probably  not  be  in  operation  for  three  or 
four  years. 


Metallurgy  of  Gold  and  Silver 


By  A.  \V.  ALLEN 


PROGRESS  in  the  metallurgy  of  gold  and  silver  has 
been  hampered  by  war  conditions,  which  precluded 
extension  of  operations  in  most  instances.  Work 
in  connection  with  the  production  of  silver  has  been 
encouraged  by  fairer  prices,  which,  in  the  case  of  one 
important  district  at  least,  have  been  shown'  to  counter- 
balance the  increased  cost  of  operations. 

All  the  principal  producers  of  gold  were  told  by  their 
respective  governments  that  the  maintenance  of  output 
was  imperative,  and  that  they  must  consider  them- 
.selves  as  directors  of  an  essential  war  industiy. 
Patriotic  action  was  taken  in  a  large  number  of  in- 
stances, and  work  was  continued  where,  economically 
speaking,  it  should  have  been  discontinued. 

Under  these  conditions  technological  prf)grcsH  has  not 
been  so  vigorous  as  it  might  have  been,  but,  at  the  same 
time,  it   is  difficult  to  review  the  year   1918  without 
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noting  that  gold  metallurgists  are  alive  to  the  need  of 
keeping  abreast  of  the  times,  and  that  sufficient  enter- 
prise and  initiative  exist  to  counteract  any  /ais.s'cz  faire 
policy.  It  is  notable  that  a  broader  view  is  now  being 
taken  of  the  activities  in  other  countries;  and  the 
brotherhood  of  arms  which  was  recently  consummated 
between  the  representatives  of  the  world's  principal 
gold-  and  silver-producing  countries,  on  the  EuropK'an 
battlefields,  will  doubtless  persist  in  the  form  of  a  wel- 
come catholicity  of  view  as  regards  foreign  practice. 

Visit  of  A.  \.  M.  E.  to  Colorado 

The  visit  of  the  American  Institute  of  Mining  Engi- 
neers to  Colorado  for  the  autumn  session  sened  to  draw 
attention  to  Cripple  Creek  practice.  A  number  of  in- 
formative papers  were  published,  which  were,  more- 
over, of  general  interest  to  metallurgists. 

The  value  of  continued  re.search,  and  the  variation 
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existing  under  conditions  which  are,  to  a  considerable 
extent,  similar,  were  shown  by  the  work  of  T.  B.  Crowe, 
whose  recommendations  with  regard  to  the  deoxidizing 
of  cyanide  solutions  are  radically  different  from  those  to 
be  inferred  from  proved  practice  at  the  only  other 
sulpho-telluride  gold  camp  of  importance — Kalgoorlie — 
about  17  years  ago.  Conditions  are  varying  constantly, 
and  practically  every  phase  of  the  original  process  is  in 
operation  in  some  modified  form.  The  need  for  greater 
economy  is  apparent,  and  so  continued  investigation  and 
experimentation  are  not  only  justified  but  imperatively 
necessary,  to  avoid  the  error  of  assuming  that  a  proved 
fact  is  inviolate,  regardless  of  altered  circumstances. 

New   Records  for  Efficiency 

The  results'  for  the  year  ended  Mar.  31,  1918,  at  the 
plant  of  the  Dome  Mines  Co.,  Ltd.,  Porcupine,  Canada, 
are  of  exceptional  interest.  The  tonnage  milled 
amounted  to  247,000,  and,  whereas  the  gold  in  the  head 
sample  was  worth  only  $4,272,  $4,173  was  recovered  as 
amalgamation  and  cyanide  bullion.  This  showed  an 
actual  recovery  of  97.676%,  and  a  loss  in  residue  of  less 
than  10c.  per  ton.  Although  there  is  little  justification 
for  detracting  from  such  an  excellent  showing,  the 
question  of  economic  limit  of  fine  grinding  in  cyanida- 
tion  might  be  raised.  There  are  other  instances  where 
the  excessive  reduction  in  particle  size  has  been  deemed 
impracticable,  on  account  of  the  expense.  Reduced  to 
terms  of  percentage,  the  achievement,  however,  is 
significant.  After  amalgamation,  the  ore  contained  only 
0.00021%  and  the  residue  assayed  0.000015^^  of  gold.' 

Cyanide  consumption  is  being  reduced  to  an  almost 
unbelievable  point  in  some  plants.  The  results'  at  the 
Victor  mill  of  the  Portland  Gold  Mining  Co.  for  six 
months  of  1917  indicate  that  the  amount  of  NaCN  used 
has  been  lowered  to  0.175  lb.  per  ton  of  ore.  This  is  a 
creditable  showing,  and  close  to  the  record  for  the  City 
Deep  plant,  at  Johannesburg,  for  the  month  of  August, 
1917,  when  a  consumption  of  0.169  lb.  per  ton  treated 
was  recorded.  High  zinc  consumption  usually  ac- 
companies high  cyanide  consumption.  Economies  are, 
likewise,  usually  in  synchronism.  The  Portland  com- 
pany's showing  of  0.191  lb.  of  zinc  dust  per  ton  of  ore 
treated  exhibits  a  considerable  saving  as  a  result  of  the 
introduction  of  the  Crowe  modification. 

Amalgamation  Practice 

Practically  nothing  new  was  evolved  during  1918, 
although  various  minor  economies  have  been  effected 
in  certain  districts.  An  excellent  treatise  on  gold 
dredging  in  the  United  States'  has  drawn  attention  to 
the  value  and  status  of  amalgamation  in  connection  with 
one  of  the  most  important  sources  of  the  yellow  metal. 

The  relation  of  amalgamation  to  cyanidation  has  been 
discussed  at  length";  and  interesting  notes  have  been 
published  on  amalgamation  practice  and  economies', 
grease  amalgamation  of  gold',  and  other  phases  of 
treatment. 
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An  excellent  summary"  of  the  available  information 
on  the  loss  of  quicksilver  in  amalgamation  plants  is 
supplemented  by  views  and  deductions  of  interest  and 
value.  This  review  is  particularly  pertinent  at  the 
present  time,  when  there  is  so  much  misapprehension  as 
to  the  facts  relating  to  amalgamation  practice.  This 
may  be  exemplified  by  the  circumstance  that  an  impor- 
tant source  of  public  information  can  publish  the  state- 
ment, apparently  without  fear  of  contradiction,  that 
amalgamation  in  Colorado  results  in  the  loss  of  about 
26  lb.  of  quicksilver  per  ton  of  ore  treated ! 

South  African  Metallurgical  Progress 

South  African  practice  at  the  principal  gold-mining 
area — the  Rand — has  been  standard  for  many  years, 
and  few  modifications  have  been  made.  The  primary 
method  of  gold  recovery  is  by  amalgamation,  and  the 
percentage  of  the  metal  obtained  by  this  system  has  not 
been  decreasing  during  recent  years,  despite  positive 
statements  to  the  contrary.  Actual  statistics  are  as 
follows : 

rand  gold  output  statistics  1914  to  1917 

By  Amalgamation . 


1914 
1915 
1916 
1917 


Total  Yield 
Fine  Gold,  Oz. 
8,372,070.199 
9,071,339  581 
9.269.682.453 
8,995.898  571 


Yield 
Gold,  Oz. 
5,298,738  430 
5,730,631    125 
5,908,595  756 
5,725,482  675 


63  1 
63  6 
63  6 


There  is  no  reason  to  assume  that  there  will  be  any 
material  difference  in  the  proportionate  recovery  by 
amalgamation  for  1918. 

The  outstanding  feature  of  metallurgical  practice  on 
the  Rand  is  the  retention  of  the  original  method  of 
milling  in  alkaline  water,  which  permits  such  a  com- 
paratively high  recovery  of  gold  by  amalgamation,  and 
leaves  a  tailing  in  ideal  condition  for  cyanide  treatment. 
A  further  characteristic  of  procedure  in  this  important 
district  is  the  recognition  of  the  cheapness  of  leaching 
large  tonnages  of  comparatively  finely  ground  ore  in 
open  vats. 

Statistics  show  that  minor  improvements  in  operation 
are  constantly  being  effected,  one  of  the  largest  groups, 
controlling  a  number  of  important  mines,  reporting 
reduced  gold  content  in  residue,  with  increased  actual 
recovery,  of  97%,  being  obtained  from  comparatively 
low-grade  ores  without  the  adoption  of  sliming. 

The  gold-mining  industry  in  South  Africa,  as  in  other 
parts  of  the  world,  has  received  no  preferential  con- 
sideration; neither  has  its  income  been  adjusted  to 
couterbalance  the  increasing  cost  of  mining  and  treat- 
ment as  compared  with  a  stationary  selling  value  of 
product.  It  is  a  testimony  to  the  soundness  of  the 
fundamentals  of  Rand  metallurgical  practice  that  the 
district  has  more  than  held  its  own  during  the  recent 
war  crisis,  its  proportionate  contribution  to  the  world's 
supply  of  gold  having  risen  steadily,  in  spite  of  all  dis- 
abilities, from  38.3%o  in  1914  to  42,58%  in  1917.  When 
statistics  are  available  it  will  probably  be  found  that 
the  last-named  figure  has  been  maintained  or  exceeded 
in  1918. 

The  Reinstatement  of  Charcoal  as  a  Precipitant 

The  difficulty  in  obtaining  supplies  in  isolated  dis- 
tricts, and  the  increased  cost  of  the  necessary  materials, 
have  led  to  the  achievement  of  many  economies,  and  to 
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the  exercise  of  not  a  little  ingenuity  among  cyanide 
engineers.  One  of  the  mo.'st  interesting  developments 
in  the  metallurgj-  of  gold,  chronicled  during  1918," 
referred  to  the  recognition  of  charcoal  as  a  precipi- 
tant, and  its  resurrection  from  the  obscurity  to  which 
it  had  been  assigned  for  many  years.  This  was 
achieved  by  the  adoption  of  a  new  method  of  applica- 
tion, which  has  insured  success.  Briefly  stated,  it  was 
found  by  the  investigators  that  precipitation  efficiency 
increased  with  fine  grinding.  The  precipitant  was 
therefore  slimed  in  a  ball  mill,  and  formed  into  cakes  on 
the  leaves  of  a  miniature  filter  of  the  Butters  type, 
through  which  the  pregnant  solution  was  sucked  by 
vacuum.  In  several  instances  the  installation  of  the 
new  method,  in  place  of  a  zinc-precipitation  process, 
resulted  in  an  improved  extraction  of  gold  from  the 
solution,  together  with  reduced  operating  costs.  Its 
wide  application  is  doubted,  as,  up  to  the  present,  it  has 
been  found  unsuitable  as  a  precipitant  for  silver.  It 
is  probable,  however,  that  further  investigation  may 
indicate  the  feasibility  of  using  it  prior  to  zinc  or 
aluminum  precipitation,  or  as  a  substitute  for  either,  in 
the  case  of  silver-gold  or  gold-silver  ores. 

Renewed  interest  in  charcoal  as  a  commercial  precipi- 
tant resulted  in  a  focusing  of  attention  on  the  question 
of  the  theorj'  of  the  process.  Since  the  results  of  Morris 
Green's  experiment,  and  his  deductions  thereon,  were 
published  in  1912,  practically  all  contributions  to  the 
literature  of  the  subject  have  been  in  support  of  the 
t.heor>'  that  the  abstraction  of  gold  was  the  result  of 
a  chemical  action  between  the  occluded  carbon  monoxide 
gas  and  the  gold-potassium-cyanide  solution.  More 
recently"  attention  has  been  directed  to  the  fact  that, 
whereas  surface  tension  and  adsorption  both  play  such 
an  important  part  in  the  abstraction  of  gases  and  dis- 
solved substances  by  charcoal,  it  is  reasonable  to  assume 
that  the  action  is  physical  rather  than  chemical, 
especially  because  a  definite  parallelism  may  be  traced 
between  many  of  the  characteristic  features  of  the  so- 
called  "precipitation"  of  gold  by  charcoal  and  other 
results  that  are  admittedly  due  to  adsorption. 

Gold  E.ktraction  With  Colloidal  Carbon 
Perennial  interest  is  displayed  in  the  possibility  of 
abstracting  the  gold  which  occurs  in  minute  quantities 
in  sea  water;  but  all  schemes  to  this  end  have  been 
classed  with  the  numerous  suggestions  for  the  insuring 
of  perpetual  motion  without  external  influence  or  aid, 
and  other  "woolly"  ideas. 

A  recent  patent  was  allowed  to  which  a  certain 
amount  of  scientific,  if  not  commercial,  interest  may  be 
attached.  It  is  propo.sed  to  attempt  the  extraction  of 
gold  from  extremely  dilute  solutions,  such  as  sea  water, 
by  means  of  treatment  with  colloidal  carbon.  Assum- 
ing that  the  action  is  one  of  adsorption,  and  that  there 
would  be  a  selective  preference  for  the  gold  compound 
rather  than  for  the  other  salts  in  solution,  the  idea  might 
have  a  wider  application. 

Investigation  into  the  question  of  the  effect  of  the 
interaction  of  aurocyanide  solution  and  colloidal  carbon 
was  proposed  sonif  >cars  ago,  but  nothing  further  was 
heard  of  the  subject  until  it  was  suggested  that  the 
excellent    results    being   obtained    in   the    new    Moore- 
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Edmands  process  were  partly  due  to  the  fact  that  some 
of  the  ground  charcoal  used  was  in  the  colloidal  con- 
dition. This  would  suggest  colloidity  by  subdivision, 
and  is  no  adequate  explanation  of  the  fact  that  precipi- 
tating power  regularly  increases  as  reduction  in  the 
particle  size  of  the  precipitant  increases,  although  it  is 
feasible  to  infer  that  colloidal  carbon  may  be  released  by 
comminution. 

Aluminum  and  Zinc  Precipitation 

The  high  price  of  aluminum  has  resulted  in  de- 
creased attention  being  paid  to  the  substitution  of  this 
metal  for  zinc  as  a  precipitant.  In  one  case",  however, 
the  change  has  been  reported  to  have  been  followed  by  a 
marked  saving  in  cyanide  and  lime.  The  only  trouble 
experienced  was  due  to  an  accumulation  of  calcium 
aluminate  in  the  piping;  and  improvements  are  being 
made  to  prevent  or  decrease  this.  A  further  reduction 
in  the  amount  of  dust  used  is  anticipated.  Aluminum 
is  also  heing  used  in  place  of  zinc  at  the  plant  of  the  Cia 
Beneficiadora  de  Pachuca,  Mexico,  and  considerable 
economies  are  being  effected. 

Apart  from  the  introduction  of  de-aerating  apparatus 
at  several  plants,  no  change  is  to  be  noted  in  zinc-dust 
practice,  although  attention  has  been  drawn"  to  alterna- 
tive methods  of  estimation  of  the  purity  of  the  product 
usually  used. 

A  modification  of  normal  practice  is  to  be  noted  at 
the  Mclntyre  Porcupine  plant,  where  it  has  been  decided 
to  install  the  Miller  chlorine  process  in  order  to  produce 
a  high-grade  product,  and  so  avoid  the  excessive  market- 
ing expenses  associated  with  a  comparatively  low-grade 
bullion. 

Zinc-shavings  precipitation  practice  has  progressed 
little,  but  is  still  widely  adopted.  Attention  has  been 
paid  to  the  various  refinements  of  operation  which  have 
been  introduced  during  several  years  of  progress;  but 
it  is  to  be  regretted  that  prominence  is  still  given  to 
tj-pes  of  apparatus  which  have  aided  in  bringing  the 
process  into  disrepute.  The  practice  of  adding  lump 
cyanide  at  the  head  of  the  box,  in  an  effort  to  counter- 
act the  inertness  of  the  solution  met  with  in  many  close- 
circuit  plants,  is  being  more  extensively  discouraged, 
and,  as  a  result,  economies  of  both  cyanide  and  zinc  are 
usually  achieved.  A  shortage  of  acetate  of  lead  in  one 
instance  resulted  in  the  local  manufacture  of  lead  nitrate 
by  dissolving  litharge  in  nitric  acid". 

Refining  Gold  Bullion 

In  view  of  the  baseness  of  the  bullion  obtained  by 
certain  methods  of  cyanide  treatment  and  zinc  precipi- 
tation, it  is  of  interest  to  note  that  a  modification  of 
Miller's  chlorine  process  was  evolved"  in  1918.  In  com- 
menting on  the  refining  of  gold  bullion,  the  author  draws 
attention  to  the  fact  that  the  major  losses  of  the 
precious  metal  occur  during  the  final  stages  of  the 
process.  The  refining  "end  point"  is  determined  by 
allowing  the  escaping  fumes  to  condense  on  a  piece  of 
cold  clay  pipe.     When  a  yellow  color  is  obtained,   in- 
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dicating  the  escape  of  gold  chloride,  the  process  is  con- 
sidered complete.  The  difficulty  in  the  Miller  process 
has  been  to  remove,  without  unnecessary  loss  of  gold, 
the  last  traces  of  base  metals. 

The  alternative  method  suggested  combines  the 
principal  features  of  the  Miller  process  with  Rose's 
method  of  toughening  gold  bullion  by  means  of  oxygen 
or  air.  Two  clay  pipe  stems  are  introduced  into  the 
refining  crucible.  One  is  connected  to  an  air  compressor 
delivering  air  at  a  pressure  of  6  or  7  lb.  per  sq.in.  and 
the  other  to  a  chlorine  generator.  Maximum  air  and 
minimum  chlorine  are  used  during  the  initial  stages  of 
refining,  the  amount  of  air  is  gradually  reduced  to  nil, 
and  the  air  pipe  is  then  removed  and  chlorine  used  alone. 
The  advantages  in  the  modified  process  are  seen  in 
reduced  losses  of  gold  and  a  shortening  of  time  required 
to  effect  the  purpose.  It  is  also  noted  that  the  most 
refractory  bullion  absorbs  chlorine  with  avidity  after 
having  been  treated  by  the  combination  method. 

Sodium  Sulphide  in  Cyaniding 

An  interesting  development  in  the  metallurgy  of  gold 
has  taken  place  in  connection  with  the  cyanidation  of  the 
quartz  ore  at  Prestea  mine,  Gold  Coast  Colony,  West 
Africa"".  The  deposit  is  crossed  with  seams  of  carbon- 
aceous schist,  which  is  also  found  in  close  proximity  to 
the  vein;  and,  daring  cyaniding  operations,  some  of  the 
gold  is  prematurely  precipitated  on  the  graphite.  This 
resulted  in  high  residues;  but  subsequent  experimen- 
tation indicated  the  feasibility  of  using  sodium  sulphide 
as  a  corrective  in  a  later  stage  of  treatment. 

As  practiced  at  the  Prestea,  the  new  modification 
consists  of  drainage,  after  cyanide  treatment  in  leach- 
ing vats,  and  re-treatment  with  0.2  ^r  sodium  sulphide 
solution.  The  material  is  then  water  washed,  and  the 
residue  discharged.  The  gold-sodium  sulphide  solution 
is  passed  through  copper  shavings,  where  the  precious 
metal  is  deposited,  and  receptacles  similar  to  ordinary 
zinc  boxes  are  used.  The  gold  precipitate  is  filter- 
pressed,  dried  and  smelted.  Copper-gold  bullion,  matte, 
and  slag  result,  which  assay  100  fine,  33  oz.  per  ton,  and 
12  oz.  per  ton,  respectively.  The  new  process  recovers 
an  additional  50  cents'  worth  of  gold  per  ton  of  sand 
treated. 

With  regard  to  the  theory  of  this  interesting  develop- 
ment, it  has  been  proposed"  that  the  sulphide  was  a 
solvent  for  the  gold  precipitated  on  the  carbon.  More 
recently  a  hypothesis  has  been  advanced"  which  draws 
attention  to  the  evidence  in  favor  of  the  theory  that  a 
gold  solution  is  adsorbed  by  the  carbon  rather  than 
chemically  acted  upon  by  occluded  gas,  and  that  the 
addition  of  sulphide  introduces  new  factors  of  surface- 
tension  influence,  with  the  result  that  a  part  of  the 
adsorbed  gold  compound  is  released  and  is  available  for 
treatment  with  a  precipitant. 

A  comparatively  recent  modification  in  connection 
with  the  precipitation  of  gold  and  silver  received 
publicity  in  1918.  A  brief  account  of  T.  B.  Crowe's 
experiments  and  the  practical  results  achieved  by  de- 
oxidizing  cj'anide   solutions   by   means    of   a   vacuum, 

■'■'The  Sodium  Sulphide  Process  of  Gold  Recovery,"  by  F.  Wai  - 
tenweiler.  Trans.  I.  il.  il.,  1918. 

""The  Precipitating  Action  of  Carbon  in  Contact  With  Aurifer- 
ous Cvanide  Solutions."  by  W.  R.  Feldtmann.  Trans.  I.  M.  JI.. 
Vol.    24,  p.   329. 

""Charcoal  Precipitation  of  Aurocyanide, '  by  A.  W.  Allen.  .Vet. 
and  Chem.  Eng.,  June  1-5.  1918,  p.  644. 


prior  to  zinc-dust  precipitation,  was  published'',  but  few 
details  were  given.  The  new  system  was  used  through- 
out 1917,  and  results  for  six  months'  operation  were 
given  in  the  paper  which  was  read  at  the  September, 
1918,  meeting  of  the  Institute  at  Colorado.  It  is  to  be 
noted  that  considerable  savings  have  been  effected  in 
the  consumption  of  zinc  dust  and  cyanide. 

Mr.  Crowe's  explanation  of  the  theory  of  the  reactions 
involved  assumes  that  nascent  hydrogen  is  the  active 
precipitating  agent,  and  that  its  combination  with 
oxygen  in  the  solution  reduces  the  precipitating  effi- 
ciency. This  view  is  opposed  by  0.  P.  Watts,""  who 
draws  attention  to  the  fact  that  the  dissolving  of  zinc 
in  a  solution  of  pure  sodium  cyanide  is  an  example  of 
the  displacement  of  one  element  by  another;  and  that, 
when  zinc  is  immersed  in  a  dilute  cyanide  solution  con- 
taining gold,  two  reactions  occur  simultaneously — some 
of  the  zinc  is  dissolved  by  the  double  cyanide  of  gold 
with  precipitation  of  the  precious  metal,  and  a  portion 
of  the  zinc  dissolves  in  the  sodium  cyanide,  forming 
hydrogen. 

The  distinctive  feature  of  the  new  modification  is 
undoubtedly  the  saving  of  zinc  and  cyanide  resulting 
from  the  feasibility  of  abolishing  the  practice  of  adding 
lump  cyanide  at  the  head  of  the  presses.  In  this  con- 
nection it  is  interesting  to  note  that  the  Crowe  modifi- 
cation is  a  radical  departure  from  the  practice,  so  often 
found  beneficial  in  improving  precipitating  efficiency 
with  zinc-shaving  precipitation,  of  oxidizing  the  solu- 
tion, before  it  reached  the  boxes,  by  treatment  with  air. 
The  purpose  was  doubtless  to  accelerate  action  by  in- 
suring the  prompt  removal  of  occluded  hydrogen  from 
the  surface  of  the  zinc  shavings,  and  so  exposing  fresh 
areas  of  the  precipitant.  Such  a  method  would  be  un- 
likely to  insure  any  economy  in  the  consumption  of 
either  zinc  or  cyanide,  although  improved  precipitation 
results  were  often  obvious. 

The  theory  that  the  presence  of  oxygen  assists  in 
depolarization  is  questioned  by  H.  A.  White,  who  has 
contributed"  a  new  method  for  the  estimation  of  this 
element  in  cyanide  solutions.  Tj-pical  analyses  of  solu- 
tion in  a  Rand  zinc  box  showed  that  there  was  little 
precipitation  of  gold  in  the  first  compartment,  although 
the  percentage  of  oxygen  in  the  solution  was  high.  In 
this  instance,  however,  other  factors  are  to  be  taken  into 
consideration.  The  first  compartment  of  the  box  may 
contain  the  bulk  of  the  white  precipitate  common  in 
that  district,  so  that  vigorous  action  would  be  un- 
likely in  any  case.  The  white  precipitate  is  found  when 
free  cyanide  content  is  low,  and  it  would  be  interesting 
to  know  whether  its  formation  could  be  prevented  by 
means  of  a  preliminary  deoxidizing  of  the  solution. 

The  whole  subject  of  the  reactions  involved  during 
the  precipitation  of  gold  in  aurocyanide  solution  by  zinc 
shavings  or  dust  constitutes  a  field  for  investigation, 
particularly  in  relation  to  the  interfering  or  helpful  in- 
fluence of  oxygen.  Comparative  figures  will  doubtless 
be  available  at  a  later  date,  and  a  more  complete  hypoth- 
esis may  be  suggested  to  account  for  the  results. 

Apart  from  theories  as  to  the  cause  of  the  abstrac- 
tion of  gold  from  an  aurocyanide  solution  by  charcoal, 


"Trans.  A.   X.  M.  E..  191S. 
"Chem.  and  Met.  Eng.,  Nov.  1.  191S.  p.  6.52. 

''"The   Estimation   of   Oxygen    in   Working  Cyanide   Solutions." 
Journ.  Chem.   Met.   &  Min.   See.   of  S.   Africa.  June,  1918.  p.   292. 
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and  the  proposals  as  to  the  actual  reactions  occurring 
during  precipitation,  little  advance  in  the  chemistry  of 
the  process  can  be  recorded.  White's  method"  for  the 
estimation  of  oxygen  provides  an  apparently  reliable 
system  of  testing,  which  it  is  hoped  will  lead  to  the  pub- 
lication of  data  of  interest. 

The  new  method  is  based  on  the  fact  that  the  addition 
of  alkali  to  many  photographic  developers  causes  a 
darkening  of  color,  due  to  the  formation  of  quinones; 
and  the  use  of  alkaline  pyrogallol  to  absorb  oxygen  is 
one  of  the  standard  methods  of  gas  analysis.  Experi- 
mentation has  shown  that  there  is  a  close  connection 
between  the  color  developed  and  the  amount  of  ox>'gen 
in  the  solution.  Standard  color  flasks  are  prepared  for 
comparison,  and  a  2.50-c.r.  sample  of  the  cyanide  solution 
is  treated  with  0.100  gm.  pyrogallol  and  1  c.c.  of  twice- 
normal  NaOH.  By  comparing  the  coloration  produced 
with  the  standards,  the  amount  of  oxygen  may  be  esti- 
mated within  0.5  mg.  per  liter. 

Gravity  Leaching  Practice  With  Gold  Ores 

The  leaching  of  gold  ores  in  open  vats  is  still  one  of 
the  major  methods  of  metallurgical  treatment,  but  there 
is  no  technological  progress  to  report.  Copper  metal- 
lurgists have  adopted  the  method  extensively,  and  in- 
stallations like  the  Ajo  leaching  plant  of  the  New  Cor- 
nelia Copper  Co.  indicate  that  the  last  word  had  not  been 
said  as  to  improved  and  economical  leaching  practice. 
The  principle  involved  is  often  the  same  with  both 
metals,  though  conditions  differ.  The  applicability  of 
leaching  to  gold  ores  is  extensive,  but  there  has  been 
an  inclination  in  some  quarters  to  consider  the  method 
out  of  date,  and  to  reserve  research  and  improvement 
for  other  and  more  complicated  processes,  which  ne- 
cessitated more  frequent  readjustments  to  the  varj'ing 
conditions  encountered.  Hence  the  neglect  of  leaching. 
The  opportunity  remains.  There  is  no  question  as  to 
the  comparative  cheapness  per  ton  capacity  of  a  large 
leaching  plant,  as  compared  with  the  equipment  neces- 
sarj-  for  any  other  wet-chemical  method.  The  resulting 
low  cost  of  operation  would  be  an  added  incentive  to  the 
inclusion  of  a  large  tonnage  of  gold-ore  reserves, 
now  considered  as  unprofitable  because  of  the  expense 
of  reduction  to  slime,  the  difficulty  of  entirely  isolating, 
for  precipitating  purposes,  dissolved  gold  associated 
with  slime,  and  the  high  cost  per  ton  when  operations 
are  carried  out  on  a  small  basis. 

It  is  interesting  to  note  that  during  1918  experienced 
expressions  of  opinion"  in  favor  of  leaching  treatment 
for  gold  ores  have  been  in  evidence.  A  few  years  ago 
the  logic  of  such  views  would  have  been  questioned.  It 
would  have  been  recalled  that  leaching  was  the  first  sys- 
tem adopted  on  a  working  scale  to  recover  gold  from 
cyanide  solutions,  and  that  new  methods  should  receive 
greater  attention.  Such  a  line  of  argument  wa.s  favor- 
ably received  by  many  engineers.  In  spite  of  this,  how- 
ever, it  is  interesting  to  note  that  thi-  bulk  of  the  gold 
recovered  by  the  cyanide  process  is  still  obtained  by 
leaching.  In  view  of  its  general  appliculiility  to  all  classes 
of  simple  gold  ores,  I  predict  that  it  will  survive  .so 
long  &n  cyaniding  is  in  practice. 

Attention  has  been   drawn  to  the   neglect   to  realize 


that  the  economic  leaching  of  gold  ores  involves  com- 
minution according  to  requirements.  Certain  ores  will 
leach  satisfactorily  when  crushed  to  i  in.,  or  even  larger, 
but,  where  the  gangue  is  hard  and  the  gold  finely  dissem- 
inated, fine  crushing  is  imperative.  The  scope  of  leaching 
is  little  understood.  A  very  fine  sand,  passing  an  80- 
mesh  screen,  will  often  leach  satisfactorily,  and  can  be 
treated  with  only  a  fraction  of  the  expense  involved  if 
sliming  is  practiced.  It  is  certainly  too  common  for 
metallurgists  to  attempt  experimental  leaching  on,  say, 
20-mesh  material;  and  then,  because  the  results  are 
unsatisfactorj',  as  they  almost  invariably  will  be,  go  to 
the  other  extreme  and  finally  affirm  that  sliming  to  200- 
mesh  is  the  only  solution  of  the  difficulty.  Had  this 
last-mentioned  policy  been  adopted  more  extensively,  it 
is  probable  that  many,  instead  of  comparatively  few, 
gold  properties  would  have  failed  to  pass  the  recent  cri- 
sis without  suspension  of  operations,  and  would  have 
been  obliged  to  close  down,  at  least  temporarily,  on  ac- 
count of  the  high  cost  of  treatment.  As  matters  stand  it 
is  probable  that  greater  attention  will  be  paid  to  the  re- 
finements of  leaching  practice  as  applied  to  the  metal- 
lurgy of  gold,  in  the  near  future,  in  an  effort  to  solve  the 
problem  of  the  treatment  of  low-grade  deposits,  even  as 
the  copper  metallurgists  have  done,  although,  of  course, 
on  a  smaller  scale. 

The  features  of  successful  practice  needing  emphasis 
are  (1)  the  feasibility,  in  many  instances,  of  treating 
by  gravity  leaching  a  large  proportion  if  not  all  the 
slime  produced;  (2)  upward  percolation;  (3)  counter- 
current  enrichment  of  solution  and  the  avoidance  of  un- 
necessary precipitation;  (4)  degree  of  grinding  and 
depth  of  charge  to  insure  (a)  avoidance  of  slime  being 
washed  through  the  crevices  between  adjacent  coarse 
particles,  (b)  normal  percolation  rate,  and  (c)  satisfac- 
tory extraction  of  the  metal;  and  (5)  the  ability  to  dis- 
tribute homogeneously  a  leaching  charge  after  dr>- 
crushing  or  dry  crushing  and  roasting.  The  practicabil- 
ity of  the  amalgamation  of  leaching  plant  residues  has 
received  little  or  no  attention. 


■K.».   A.    U   Blomflald   and   .1.    M.   Trott   In   a   pnpr 
Crp*-!!   ore  treatment,  Trnn-f    A.   I.   .M.   E..   191*. 
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Magnesium 

F'our  producers  of  magnesium  in  the  United  States 
in  1916  made  75.400  lb.,  valued  at  $311,570.  Produc- 
tion of  magnesium,  according  to  the  U.  S.  Geolog- 
ical Survey's  report,  was  116,938  lb.  during  the  first  six 
months  of  1918.  This  amount  e.xceeded  that  of  the 
entire  year  1917.  War  needs  and  the  increasing  use 
of  light  alloys  absorbed  the  increased  production.  The 
average  price  fell  from  $1.13  per  lb.  in  1916  to  $2.10  per 
lb.  in  1917.  The  price  early  in  1916  reached  $5  per  lb. 
Late  in  1917  it  fell  to  $1.85  per  lb.  The  price  at  the 
end  of  1918  was  $2  per  lb.  for  lot.s  less  than  1000  lb., 
and  $1.85  per  lb.  for  lots  greater  than  1000  pounds. 

In  1916  magnesium  was  made  by  the  Electric  Reduc- 
tion Co.,  Washington.  Penn.;  Norton  Laboratories 
(Inc.),  Lockport.  N.  Y. ;  Rumford  Metal  Co.,  Rumford, 
Me.;  and  (JenernI  Electric  Co.,  Schenectady,  N.  Y.  The 
American  Magnesium  Corporation,  the  successor  of  the 
Aviation  Materials  Co.  at  Niagara  Falls,  made  an  out- 
put in  1917,  and  the  I>ow  Chemical  Co.  began  production 
at  Midland,  Mich.,  but  was  prevented  frnin  operating 
at  its  full  capacity  by  shortage  of  coal.  The  General 
Electric  Co.  closed  its  plant  in   1917. 
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The  Flotation  Process 


By  a.  W.  ALLEN 


THE  litigation  over  the  basic  flotation  patents 
reached  another  stage  during  1918,  but,  to  appre- 
ciate the  most  important  finding  of  that  year, 
it  will,  perhaps,  not  be  out  of  place  briefly  to  recall 
the  gist  of  the  Bourquin  decision,  given  in  the  U.  S.  Dis- 
trict Court  of  Montana  on  Aug.  25,  1917.  This  decision 
was  in  favor  of  Minerals  Separation,  Ltd.,  and  led  to  an 
appeal  being  lodged  by  the  defendant— the  Butte  and 
Superior  Mining  Co.  The  decision  supported  the  claim 
of  the  plaintiff  company  that  oil  used  in  excess  of  1% 
was  inert  and  valueless,  the  judge  making  a  sharp  line 
of  demarcation  between  what  he  considered  effective 
and  non-effective  oils.  The  result  was  an  opinion  which 
stated  that  the  defendant  company  could  not  escape  the 
charge  of  infringement  of  the  patent  by  the  addition 
of  non-effective  oils  to  make  the  total  amount  in  use 
more  than  1%.  This  decision  was  reviewed  by  the 
U.  S.  Court  of  Appeals  for  the  Ninth  Circuit  at  San 
P'rancisco,  which,  on  May  13,  1918,  filed  a  decision 
reversing  the  Bourquin  verdict.  There  was,  apparently, 
no  dissension  among  the  judges  in  their  refusal  to 
recognize  the  distinction  between  effective  and  non- 
effective oils,  an  experimental  showing  by  a  Minerals 
Separation  engineer  at  the  hearing  having  failed  to 
convince  them  that  the  so-called  non-effective  oils  were 
inert  so  far  as  froth  formation  was  concerned.  The 
decision  hinged  a  good  deal  on  the  interpretation  of 
the  phrase  "a  fraction  of  1%,"  and  the  San  Francisco 
judges  appear  to  have  concluded  that  this  is  equivalent 
to  less  than  0.5  per  cent. 

This  decision  will  be  reviewed  by  the  highest  tribunal 
in  the  country — the  Supreme  Court.  Minerals  Separa- 
tion, Ltd.,  claims  that  two  findings  in  the  Supreme  Court 
decision  in  the  Hyde  case  (where  it  was  contended  that 
the  process  involved  violent  agitation  and  the  use  of 
less  than  1%  of  oil,  and  that  a  more  or  less  permanent 
froth  resulted)  were  misinterpreted  in  the  most  recent 
decision.  It  disclaims  the  limitation  of  the  patent  to 
the  use  of  0.5%  of  oil  or  oily  substance,  or  its  extension 
to  any  oil  or  oily  substance  having  preferential  affinity 
for  metalliferous  matter  over  gangue ;  and  contends  that 
the  scope  of  the  patent  must  be  considered  only  in 
connection  with  specified  results.  The  last-named  view 
would  exclude  from  consideration  all  classes  of  oil  which 
are  different  from  those  with  which  the  most  satis- 
factory result  can  be  obtained. 

In  the  Hyde  case  it  was  shown  that  the  flotation 
was  effective  only  when  the  proportion  of  oil  used  fell 
below  1% — to  one-third  or  one-half.  Hence  the  San 
Francisco  decision.  The  Supreme  Court  will  be  called 
upon  to  define  precisely  the  phrase  "a  fraction  of  1%," 
and  at  the  same  time  to  give  an  opinion  on  the  decision 
as  to  whether  or  not  a  patent  is  infringed  when  the 
literal  interpretation  of  its  specifications  is  evaded  and 
where  inferior  results  are  obtained  by  the  evasion. 

The  most  recent  action  of  interest  was  taken  by  the 
Federal  Trade  Commission,  on  Nov.  16,  1918,  when  it 
issued  a  formal  complaint  against  the  various  Minerals 
Separation  companies,  impugning,  by  inference,  pro- 
German  proclivities,  and  contending  that  the  companies' 


attitude  toward  clients  was  unjust,  and  that  the  terms 
under  which  licenses  were  issued  were  unjustifiably 
harsh. 

A  lull  occurred  during  the  period  under  review  with 
regard  to  suppositions  as  to  who  practiced  flotation 
first,  and  where.  Attention  was,  however,  drawn  to  the 
fact  that  the  natives  of  Brazil  had  been  in  the  habit 
of  using  the  juice  obtained  from  certain  herbs  which 
they  mixed  with  the  water  used  in  washing  and  panning 
auriferous  ground.  It  was  suggested'  that  the  practice 
forestalled  the  invention  of  flotation  as  applied  to  the 
extraction  of  metals.  This  view  was  shown  to  be 
erroneous'  and  the  action  was  explained  by  the  fact  that 
gold  tends  to  flour  when  fine,  and  that  the  addition  of 
the  extract  was  for  the  purpose  of  neutralizing  the 
infinitesimal  quantity  of  oil  or  grease  present  on  the 
gold  and  so  permit  it  to  be  be  wetted,  and  thus  to 
sink.  The  effect  was,  therefore,  the  opposite  to  that 
desired  in  flotation  work. 

New  Flotation  Machines 

Two  different  types  of  flotation  apparatus  came  into 
prominence  in  1918.  The  Groch  and  Ruth  machines  are 
in  one  category  and  have  much  in  common.  The  former 
consists  essentially  of  a  number  of  impellers  operating 
in  a  V-shaped  box  14  ft.  long  by  5  ft.  wide,  divided 
both  longitudinally  and  transversely  into  compartments.' 
The  impeller  operates  in  the  manner  of  a  pair  of 
centrifugal  pump  runners,  air  and  oil  entering  the  top 
section  through  a  vertical  hollow  shaft,  and  pulp  enter- 
ing the  lower  section  through  a  short  intake.  There 
is  a  common  horizontal  discharge  of  mixed  oil,  air, 
and  pulp  from  the  impeller.  In  the  Ruth  machine*  the 
oil  and  air  also  enter  through  a  hollow  vertical  shaft, 
but  are  discharged,  through  four  hooded  ports,  from 
the  upper  surface  of  the  distributor.  Simultaneously 
the  pulp  is  drawn  with  the  distributor  from  below,  and 
is  discharged  through  four  ports,  also  on  the  upper 
surface  of  the  distributor,  which  are  unconnected  in 
any  way  with  the  air  ports.  The  feature  of  the  machine 
is,  therefore,  that  the  pulp  and  air  are  mixed  as  they 
emerge  from  the  distributor  by  a  method  which  tends 
to  throw  the  product  upward.  Counter  currents  are 
thus  minimized. 

The  Hynes  machine  has  been  used  successfully  on 
the  silver-gold  ores  of  Guanajuato.  It  consists  of  a 
suitable  trough  in  which  a  number  of  perforated  disks, 
30  in.  in  diameter  and  spaced  IJ  in.  apart,  are  attached 
to  a  horizontal  shaft,  which  is  caused  to  rotate  at  a 
speed  of  about  100  r.p.m.  Only  the  lower  portions  of 
the  disks  are  submerged,  so  that  air  in  the  perforations 
is  carried  down  into  the  pulp,  and  this,  together  with 
the  actual  movement  of  the  disks,  causes  agitation  and 
facilitates  intimate  contact  between  mineral  and  oil. 

Excellent  work  was  done  in  the  Guanajuato  district 
of  Mexico  during  1918  in  determining  the  suitability  of 


'Kirby  Thomas,  Met.  and  Chem.  Eng.,  June  1,  1918. 
'E.  Jordan,  Chem.  and  Met.  Eng.,  Nov.  1,  1918. 
'F.  O.  Groch  and  W.  E.  Simpson,   Trans.  Can.  Mln.  Inst.  1918. 
•"The  Ruth   Flotation   Machine."   by  J.   P.   Ruth.  Jr..   Eng.  and 
Min.  Joum.,  Apr.    20,   1918,   p.   752. 
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flotation  as  a  method  for  the  extraction  of  a  concen- 
trated product  from  silver-gold  ores.  At  the  Cubo 
company's  property  there  considerable  success  was 
achieved  by  the  treatment  of  freshly  broken  crushed 
ore  in  Hynes  flotation  machines.  Important  data  were 
secured,  and  it  was  found  that  the  extraction  of  gold 
was  above  expectations,  and  that  the  newer  process  was 
unsuitable  for  the  treatment  of  material  from  old  fills. 
The  ratio  of  gold  to  silver  is  high  in  this  particular 
instance,  and  the  average  extraction  of  both  metals  in 
concentrate  form,  by  flotation,  is  consequently  higher 
than  the  average  recovery  by  cyanidation.  The  dif- 
ferentiation between  the  two  products  obtainable  by 
these  rival  processes  is  pertinent,  as  the  advantage  of 
securing  a  final  output  as  bullion  is  obvious,  and  this 
is  a  feature  which  detracts  from  the  popularity  of  flota- 
tion. The  silver  extraction  by  flotation  appears  to  have 
been  lower  than  the  recovery  by  cyanidation.  Flotation 
was  used  entirely  by  the  Cubo  company,  and  the  con- 
centrate produced  was  shipped  to  the  Aguas  Calientes 
smeltery  of  the  American  Smelting  and  Refining  Co. 
At  the  plant  of  the  Guanajuato  Consolidated  Mining 
and  Milling  Co.  six  Jones-Belmont  flotation  machines 
were  in  successful  operation,  and  the  concentrate  was 
cyanided  on  the  property. 

Flotation  of  Silver  Ores  in  Canada 

Flotation  at  Cobalt,  Ontario,  Canada,  passed  the 
experimental  stage  in  1918,  and  published  results'  show 
that  it  has  almost  completely  displaced  gravity  con- 
centration. Various  questions  of  comparative  economy 
have  arisen,  and  in  some  instances  it  was  considered 
preferable  to  sacrifice  extraction  to  insure  a  high-grade 
concentrate,  and  so  evade  high  marketing  expenses. 
The  majority  of  the  producers  depend  on  United  States 
smelteries  to  absorb  their  products,  but  charges  have 
been  excessive.  At  the  Nipissing  Mines  plant,  however, 
the  difficulties  encountered  in  treating  the  concentrate 
successfully,  coupled  with  the  alternative  expense  of 
shipping  it,  led  to  the  abolition  of  flotation  early  in 
1918,  and  the  reinstatement  of  the  practice  of  gravity 
concentration,  followed  by  cyanidation  of  the  product. 

Little  progress  was  made  in  the  flotation  of  gold 
ores  during  the  year,  and  the  newer  but  less  complete 
process  is  now  considered  unlikely  to  become  a  serious 
rival  to  established  methods  of  treatment.  The  major 
tonnage  of  gold  ores  is  treated  by  a  leaching  process, 
and  the  substitution  of  flotation  would  probably  neces- 
sitate additional  reduction  plant  to  insure  a  finer 
product  than  is  now  economically  practicable.  There 
is,  however,  a  possibility  for  the  introduction  of  flota- 
tion for  the  concentration  of  the  residues  from  some 
cyanide  mills  treating  gold  ore,  in  the  same  manner  as 
haa  been  found  beneficial  in  Canada.  In  the  few  in- 
stances ^here  the  tailings  from  amalgamation  plants 
are  too  refractory  for  cyanide  treatment  it  has  been 
shown  that  flotation  may  be  adopted  with  a  fair  chance 
of  .success. 

pRor.RESs  IN  Selective  Flotation 

Advance  in  the  practice  of  selective  flotation  in  1918 
wa.<(  chiefly  concerned  with  the  separation  of  lead  from 
/.inc.     Accounts   of   standard   practice   where   oils   are 

*Excan>tPd  from  2(th  Annual  Report  nf  the  Dnmrln  Bureau  of 
Mines. 


used  has  been  published;"  and  a  detailed  account  of 
the  Bradford  process  in  use  at  Broken  Hill'  contains 
much  information  as  to  this  somewhat  novel  and  cer- 
tainly successful  process. 

In  the  Bradford  system  no  oil  is  used.  The  material 
treated  consists  of  accumulated  and  current  zinc-lead 
slime.  This  is  pulped,  acidified,  and  treated  with  sodium 
hyposulphite.  Mixing  then  intervenes  to  insure  ample 
time  of  contact  between  the  SO,  liberated  from  the 
hyposulphite,  and  the  zinc  sulphide.  Ideal  conditions 
are  as  follows:  Acidity,  0.025  to  0.03%;  temperature. 
85  to  90"  F.;  density,  23  to  26%  solid,  by  weight. 

Agitators  of  special  design  are  used  and  are  con- 
nected with  sulphur  burners  by  means  of  which  a  supplv 
of  air  and  SO,  is  insured.  The  agitators  deliver  to 
separation  boxes,  where  the  lead  sulphide  floats,  forming 
a  deep  froth.  The  concentrate  is  subsequently  filter 
pressed  in  an  apparatus  of  the  Dehne  type.  The  zinc 
middling  from  the  separation  boxes  is  dewatered,  and 
acid  added  and  heat  applied.  The  pulp  is  agitated  with 
centrifugal  pumps  and  subsequently  treated  in  separa- 
tion boxes  similar  to  those  in  the  lead  section.  A  deep 
froth  is  obtained,  which  is  mixed,  diluted,  and  refloated, 
as  in  the  first  zinc  section. 

Small-scale  tests  indicate  the  feasibility  of  re-sul- 
phidizing  the  oxidized  lead  now  passing  out  with  the 
tailing,  and  recovering  this,  together  with  the  silver. 
A  plant  is  being  designed  along  these  lines,  and  it  is 
expected  that  the  assay  of  the  residue  will  be  reduced 
to  about   1%   lead  and  1  oz.  silver  per  ton. 

In  the  Terry  process'  advantage  is  taken  of  the  fact 
that  ammonia  in  solution  promotes  oxidation  of  certain 
sulphides.  A  closed  tank  and  a  circulating  system  are 
suggested  as  suitable. 

Development  of  Galena  Flotation 

An  example  of  a  successful  change  from  gravity  con- 
centration to  flotation  is  shown'  by  the  result  of  opera- 
tions at  the  Central  Mine,  Broken  Hill,  New  South 
Wales,  where  the  flow  sheet  has  been  gradually  modified, 
stage  by  stage,  and  where  the  elimination  of  54  gravity 
concentration  tables  and  vanners  has  been  brought  about 
by  introducing  the  more  modern  system.  The  change 
has  resulted  in  an  additional  extraction  of  8%  of  the 
lead  and  15%  of  the  silver  content  of  the  ore.  These 
results  have  been  achieved  by  the  installation  and  oper- 
ation of  a  galena  flotation  plant,  which  consists  of  a 
series  of  boxes  set  one  above  the  other  and  in  which 
the  pulp,  in  descending  from  box  to  box.  passes  through 
nozzles  by  which  the  necessary  air  is  added.  The  con- 
centrate overflows  the  lip  of  each  box,  and  the  tailing 
passes  on  to  the  next  in  series.  A  small  quantity, 
about  2  oz.  per  ton,  of  a  mixture  of  coal  tar  and 
eucalyptus  oil  is  added  to  the  pulp  to  assist  flotation. 

The  material  handled  by  the  new  unit  is  the  tailing 
from  jigs  (which  produce  a  lead  concentrate)  and  which 
is  ground  to  40  mesh  before  reaching  the  cascade  ma- 
chines. After  treatment  in  the  "lead  cascades,"  as  the 
new  addition  to  the  plant  is  called,  the  tailing  is  de- 

•K.g  .  <•.  T.  Rlio.  Km(7.  and  .Uiit.  Jouri*,,  ^S.•ut.  II,  191S,  p.  482: 
unrl   Rng.  nnd  Win.  Journ.,  Sept.  21,   1919.  p.  628. 

'•'The  Ilindford  Proronx  at  Iliokcn  Hill."  by  E,  T.  Henderson. 
.Win.  onrf  Sri.  Prr.in.  Sept.   2S,   191S,  p.   407, 

•I'.  S.   Pntent  1.254,173  of  Jan.  22.  1918,  to  .loseph  Terry.  Jr. 

•"The  Devplopmont  of  Ool<"nn  Flotation  at  the  Central  Mine. 
Hr«ken  HUI   ■      B>    R    J    tiarvey.  Trnns    I     M.   .M..  191 S 
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watered  and  passes  to  the  selective  plant,  where  the  pulp 
is  treated  in  flotation  boxes  equipped  with  stirrers 
driven  from  below  and  operated  on  the  sub-aeration 
system.  Lead  concentrate  is  produced,  and  the  tailing 
passes  to  the  zinc  plant,  where  a  lead-zinc  concentrate 
is  obtained,  presumably  by  flotation.  A  final  separation 
into  zinc  and  lead  products  is  made  by  means  of  Wilfley 
concentrating  tables. 

Combination  Treatment  Often  Applicable 

The  fact  that  a  combination  of  two  or  more  processes 
is  often  preferable  to  a  strict  adherence  to  the  latest 
evolution  in  modern  practice  is  obvious  in  many  in- 
stances. An  interesting  example  of  triple  concentration 
was  described""  during  1918  in  connection  with  an  in- 
stallation where  table,  flotation,  and  magnetic  concentra- 
tion are  practiced  in  one  plant.  Mechanically  operated 
concentrators — jigs,  Wilfley  tables,  and  Frue  vanners — 
produce  a  high-grade  tin-wolfram-lead  concentrate, 
which  is  handled  in  an  M.  S.  flotation  machine.  The 
leady  concentrate  is  floated  off  for  re-treatment,  and  the 
tin-wolfram  product  handled  by  magnetic  separator.  A 
Berdan  pan  is  used  for  regrinding,  and  the  flotation 
unit  gives  an  extraction,  in  concentrate  form,  of  98<^r 
of  the  lead. 

Flotation  in  the  Graphite  Industry 

Particular  interest  attaches  to  the  rapid  acceptance 
of  flotation,  among  graphite  producers,  as  the  best 
process  to  adopt.  A  number  of  new  plants  were  erected 
in  1918,  particularly  in  the  Southern  States,  and  there 
was  opportunity  to  take  advantage  of  recent  invention. 
Modem  flotation  apparatus,  including  such  recent  inno- 
vations as  the  Lowden  drier,  has  been  successfully 
adopted  in  this  important  industry.  In  a  number  of 
instances  a  mixture  of  clay  and  graphite  slime,  pre- 
viously run  to  waste,  is  now  being  economically  treated 
by  the  newer  process. 

Among  recent  patents  is  one  flotation  device"  that 
has  been  designed  primarily  for  graphite  ore  treatment. 
The  principle  involves  the  impinging  of  a  fluid  jet,  free 
from  ore,  upon  a  pulp  surface  containing  ground  ore 
and  suitable  contaminants.  A  number  of  jets  are  used 
in  each  machine,  and  these  entrain  air  into  the  liquid, 
causing  the  formation  of  a  froth  carrying  the  graphite, 
which  is  finally  I'ecovered  in  the  usual  way.  There  is 
a  continuous  flow  of  ore  pulp  into  each  machine,  and  a 
continuous  discharge  of  tailing  and  flotation  concen- 
trate. The  water  pressure  may  vary  from  2  to  200  lb. 
per  sq.in. ;  and  the  entrainment  of  air  is  said  to  be 
accompanied  by  static  electrical  effects  which  may  tend 
to  accelerate  separation. 

The  Influence  of  Colloids  on  Flotation 

In  many  metallurgical  processes  colloids  have  received 
more  than  their  fair  share  of  blame  for  the  uncertain 
and  unsatisfactory  nature  of  results.  Failure  to  ex- 
plain adequately  why  flotation  operates  successfully  in 
some  instances  has  been  followed  by  frequent  attempts 
to  account  for  the  reason  why  it  does  not  work  in 
others. 

It  is  unfortunate  that  a  haze  has  been  allowed  to 


envelop  the  question  of  coUoidity  by  the  confusion  which 
followed  the  partial  acceptance  of  the  particulate  theory, 
which  aims  to  explain  that  colloidity  is  merely  a  state 
of  subdivision.  Experience,  however,  indicates  in  many 
instances  that  there  is  a  marked  difference  between 
mechanically  subdivided  matter  and  colloidal  matter, 
which  it  is  impossible  to  consider  as  wholly  due  to 
particle  size.  Mechanical  reduction  to  a  slime  inevitably 
produces  a  proportion  of  material  which  is  infinitesi- 
mally  fine.  This  can  be  separated  by  hydraulic  methods, 
but  cannot  be  made  to  give  the  true  reactions  of  a 
colloid. 

The  pendulum  has  swung  too  far;  and  the  diversion 
of  attention  from  the  particulate  theory  might  well  be 
explained  as  a  needed  reaction  to  discourage  the  inclu- 
sion of  too  many  finely  divided  substances  into  the 
colloid  category.  The  peculiar  characteristic  of  a  col- 
loid is  that  it  is  colloidal,  or  glue-like.  The  originator 
of  the  term  probably  realized  the  necessity  of  adopting 
a  synonym  that  indicated,  by  its  very  derivation,  the 
distinction  which  must,  of  necessity,  be  recognized  be- 
tween colloids  and  non-colloidal  subdivided  matter. 

Of  late  years,  however,  there  has  been  an  inclination 
to  disregard  the  line  of  demarcation,  and  less  attention 
has  been  paid  to  the  physical  peculiarities  of  colloids. 
The  fluidity  of  water  is  greatly  decreased  by  the  in- 
clusion of  a  true  colloid,  such  as  weathered  plastic  clay. 
It  is,  however,  not  appreciably  altered  by  the  addition 
of  many  of  the  so-called  colloidal  metals.  It  would 
seem  reasonable  to  infer  that  viscosity  or  fluidity  should 
be  one  of  the  factors  in  determining  colloidity. 

Keeping  the  idea  of  the  probability  of  undue  reference 
to  colloidity  in  mind,  it  is  important  to  note  that 
several  contributions  of  interest  were  published  in  1918, 
dealing  with  the  physical  aspects  of  flotation.  Judging 
from  the  majority  of  them,  there  seems  to  be  a  general 
opinion  that  colloidal  matter  is  a  nuisance  in  flotation 
work,  as  in  other  metallurgical  processes. 

Separate  Treatment  of  Colloids 

In  one  contribution"  it  is  suggested  that  separate 
treatment  of  sand  and  slime  by  flotation  merits  wider 
consideration  in  those  instances  where  it  might  be  found 
to  be  applicable.  In  cases  where  a  variety  of  ores 
are  being  floated,  the  advisability  of  separate  treatment 
will  be  obvious,  especially  where  the  amount  of  ore  at 
each  crushing  is  so  small,  comparatively  speaking,  that 
exhaustive  preliminary  experimental  work  would  be 
impracticable.  In  the  same  paper  the  author  draws 
attention  to  the  advisability  of  eliminating  and  discard- 
ing colloidal  matter  where  practicable.  Slime  may 
carry  as  much  metal  or  more  metal  than  the  original  ore, 
but,  when  considering  the  ground  product  as  being 
made  up  of  two  parts  of  different  physical  characteris- 
tics, it  is  often  more  economical  to  classify  and  discard 
the  untreatable  slime,  and  recover  only  from  the  re- 
mainder, than  to  attempt  to  treat  the  original 
mixture  and  recover  practically  nothing.  A  further 
point  brought  out  is  that  a  certain  definite  degree  of 
comminution  is  needed  to  liberate  the  colloidal  matter 
forming  a  part  of  an  ore.  In  one  instance  reported  it 
was  found  that  mechanical  separation  of  slime,  after 


""■'Triple    Concentration    Practice    for    Tin-Wolfram-Lead    Ore," 
Eng.  and  Min.  Journ.,  Sept.  21,  1918,  p.  530. 
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the  ore  wa.s  crushed  to  3*  mesh,  was  so  imperfect  that 
subsequent  flotation  results  were  poor.  This  was  reme- 
died by  separating,  after  crushing  to  16  mesh. 

Colloids  and  Adsorption 

The  advent  of  the  flotation  process  has  given  a  new 
and  vigorous  lease  of  life  to  the  term  "adsorption"; 
and  the  catholicity  of  interpretation  is  now  the  cause  of 
some  confusion.  A  recent  publication"  on  colloids  and 
flotation  begins  with  the  premise  that  "few  attempt  have 
been  made  to  explain  the  theoretical  side  of  the  process," 
and,  to  remedy  this  alleged  deficiency,  a  number  of 
hj-potheses  are  advanced  based  on  the  contention  that 
wetting  and  adsorption  are  analogous  phenomena.  The 
adsorption  of  pure  water,  or  air,  or  oil,  or  gas,  by  sul- 
phide particles,  and  the  adsorption  of  finely  divided 
substances,  or  oils,  or  compounds  in  solution  by  colloids, 
offers  a  field  for  an  immense  amount  of  conjecture  to 
those  able  to  invest  a  phenomenon,  generally  conceded 
as  resulting  in  a  change  of  surface  concentration,  with 
such    characteristics. 

Dewatering  and  Drying  Flotation  Concentrate 
The  preparation  of  flotation  concentrates  for  shipment 
is  not  an  unimportant  phase  of  the  process,  although 
one  which   is  often  neglected.     Considerable  improve- 
ments have  been  made  in  individual  plants,  and  the 


revolving-drum  type  of  vacuum  filter  has  been  widely 
adopted  for  the  dewatering  of  the  thickened  concentrate. 
The  difficulties  in  the  way  of  satisfactorily  handling 
colloidal  material  are  as  much  in  evidence  with  flotation 
work  as  they  are  in  any  other  process.  Various  methods 
to  minimize  trouble  from  this  cause  have  been  adopted, 
including  the  building  up  of  a  bed  of  fine  table  concen- 
trate on  the  filter  drum  before  putting  on  the  froth 
concentrate,  as  described  by  C.  T.  Rice."  The  scraper 
is  then  set  so  that  it  does  not  take  the  cake  off  closely, 
the  retained  bed  of  fine  concentrate  acting  as  a  sand 
filter  to  catch  the  froth  concentrate  before  it  can  be 
sucked  into  the  cloth. 

The  drying  of  flotation  concentrate  was  a  problem 
until  the  introduction  of  a  mechanical  drier  in  which 
the  material  as  it  progresses  along  a  series  of  hearth 
plates  is  chopped  by  the  downward  action  of  the  rabbles, 
and  leaves  the  machine  in  an  ideal  condition  for  ship- 
ment and  smeltery  treatment.  This  apparatus,  which 
is  known  as  the  Lowden  drier,  was  proved  at  the  plant 
of  the  Federal  Lead  Co.;  and  all  the  large  Flat  River 
installations,  as  well  as  several  in  other  districts,  are 
now  equipped  with  these  machines.  Its  wide  ap- 
plicabilitj'  in  handling  flotation  products  is  shown  by  the 
fact  that  the  machine  was  adopted  in  1918  to  handle 
gold  ore  concentrate  at  Cripple  Creek  and  silver-ore  con- 
centrate at  Guanajuato,   Mexico. 


Notes  on  Ore  Dressing 


By  a.  W.  ALLEN 


THERE  were  no  developments  in  the  practice  of 
primary  crushing  in  191S,  but  results  in  more 
than  one  instance  demonstrated  the  ultimate  econ- 
omy of  obtaining  the  maximum  reduction  in  a  simple 
machine  such  as  the  average  rock  breaker,  where  power 
consumption  is  more  or  less  in  proportion  to  the 
crushing  performed,  and  where  the  power  consumption 
"running  light"  is  small  or  negligible. 

The  stamp  mill,  as  a  unit  in  any  new  installations, 
is  a  thing  of  the  past,  although  Rand  practice  is  still 
uniform  in  this  respect.  No  progress  has  been  made 
with  heavy  stamps  in  the  United  States,  and  consider- 
able difficulty  would  be  experienced  in  supplanting  the 
ball  mill  with  any  less  fool-proof  competitor.  Greater 
attention  has  been  paid  to  the  screening  of  ore  before 
crushing,  and,  to  this  end,  shaking  grizzlys  are  becoming 
more  widely  adopted,  and  a  miniature  trommel  has, 
in  some  instances,  been  interposed  between  stamp-mill 
feeder  and  mortar  box  to  insure  the  elimination  of 
fines,  and  so  increase  crushing  duty. 

The  Efficiency  of  Tube  Mills 

The  delay  in  di.scharge  of  ground  particles  in  any 
type  of  trunnion-discharge  ball  or  pebble  mill  is  be- 
coming better  realized,  and  the  tendency  is  to  reduce 
the  length  to  the  minimum.  Ample  feed  and  prompt 
discharge  arc  considered  essential,  and  efficient  outside 
classification  is  n  feature  of  good  practice. 

Individual  prejudices  and  leanings  in  different  dis- 
tricts are  generally  responsible  for  the  type  of  liners 

"••rolloMs  nnrt  Flolnllon."  TertinlrnI  I'lippr  20(1.  IT.  S.  Biireati 
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adopted.  No  new  design  has  been  reported;  but  the 
experience  gained  in  ferro-alloy  work  in  1918  should  be 
of  value  in  determining  the  most  suitable  material 
for  future  needs  in  this  direction.  A  certain  amount  of 
local  stone  has  been  used  for  the  manufacture  of  silex 
liners,  but  steel  is  generally  considered  far  preferable. 

Tube-Mill  Pebbles  and  Steel  Balls 

Some  progress  was  made  in  1918  in  the  matter  of  the 
manufacture  of  small  steel  balls  to  take  the  place  of 
pebbles.  The  elimination  of  practically  all  hand  labor, 
which,  however,  is  still  necessary  in  the  case  of  the 
larger  balls,  should  result  in  a  cheapening  of  production 
and  a  greater  ability  to  compete  with  stone  grinding 
media. 

Attention  has  been  drawn'  to  the  feasibility  of  using 
local  stone  rather  than  imported  or  transported  flint 
pebbles,  and  comparative  data  given  to  illustrate  the 
frequent  superiority  of  an  available  but  common  stone 
over  an  imported  flint.  The  factors  concerned  are  tough- 
ness and  hardness,  and  these  may  be  estimated  with 
comparative  facility  by  means  of  standard  apparatus. 

The  laws  of  Kick  and  Rittinger  seem  equally  pop- 
ular, and  are  used  and  quoted  with  general  impartiality. 
As  long  as  each  exponent  keeps  to  the  one  system,  which 
is  highly  probable,  there  is  likely  to  be  little  confusion. 
But  results  would  be  of  greater  comparative  value  if  a 
general  agreement  were  reached. 

A  distinct  step  in  advance  has  been  made  by  Luther 

"Bii(7.   nn4  M<n.  Joiirn,,  Nov.   23,  1918.  p.   N9S 
'"Arlinrlnl  IVbblon  for  Tub«>  MIHInit."  By  A.  W.  Allen.  Kng.  and 
Min.  Journ..  Jun<-   8.  1918.  p.    1138. 
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W.  Lennox,  whose  interesting  paper,^  describing  a 
method  of  determining  the  comparative  friability  of 
ores,  will  suggest  a  simple  system  of  eliciting  facts  which 
will  materially  influence  the  design  of  crushing  plants 
and  will  aid  in  the  work  of  forecasting,  with  greater 
accuracy  than  is  possible  at  present,  the  equipment 
necessary. 

Progress  in  Ball-Milling  Practice 

Advance  in  ball-milling  practice  has  centered  in  a 
wider  recognition  of  the  merits  of  outside  classification 
and  closed-circuit  operation.  In  addition,  large-scale 
results  tend  to  show^  that  it  is  not  good  practice  to 
ignore  the  efficiency  of  a  crusher  for  primary  reduction 
and  expect  results  from  a  ball  mill  fed  with  too  coarse 
a  product.  This  has  led  to  even  greater  attention  being 
paid  to  classifying  and  screening  devices,  and  to  a 
closer  control  of  adjustment  based  on  calculation  of 
efficiency  of  operation.  A  sizing  analysis  without  any 
information  as  to  tonnage  to  which  it  refers  is  valueless 
when  two  or  more  products  are  being  made.  An  exact 
calculation  from  a  formula  shows  the  precise  efficiency 
of  separation;  and  it  is  only  after  this  is  obtained  that 
logical  steps  can  be  taken  to  improve  results  where 
improvement  is  possible. 

The  reports  of  a  large  number  of  experimental  tests 
and  the  publication'  of  discussions  and  personal  opinions 
have  resulted  in  a  better  understanding  of  the  situation 
and  the  elimination  of  many  prejudices  and  generally 
accepted  though  unsound  theories. 

Future  improvement  in  ball  milling  will  be  concerned 
chiefly  with  the  prevention  of  sliming  in  those  cases 
(e.g.  amalgamation,  gravity  concentration,  and  flota- 
tion) where  it  is  undesirable.  Progress  in  metallurgy 
in  1918,  in  many  instances,  proved  the  contention  that 
metal  or  mineral  should  not  be  reduced  in  size  beyond 
that  required  to  free  it  from  the  accompanying  gangue. 
To  do  so  is  to  invite  an  otherwise  avoidable  loss. 

The  ball  mill  has  come  to  stay.  Its  simplicity  has 
appealed  to  all  concerned,  but  its  efficiency  as  a  machine 
to  deliver  an  even  grade  of  product  without  any  appre- 
ciable production  of  fines,  i.e.  material  passing  a  mesh 
below  the  necessary  minimum,  still  leaves  something 
to  be  desired.  There  are  numerous  instances  where  it 
is  maintained  that  sliming  is  immaterial.  There  are 
more  cases  where  the  production  of  slime  involves  a 
loss  in  residue  or  an  extra  expense  in  treatment.  In 
those  instances  where  sliming  should  be  avoided  it  is 
pertinent  to  draw  attention  to  the  fact  that,  whatever 
the  rate  of  feed  through  a  ball  mill  of  ordinarj'  de- 
sign, a  certain  amount  of  material  will  be  ground  to  the 
required  size  within  a  few  inches  of  the  feed  end,  in 
addition  to  an  additional  proportion  that  must,  of  neces- 
sity, be  introduced  with  the  feed.  The  discharge  of  the 
already  ground  material  should  be  immediate.  Further 
unnecessary  and  harmful  reduction  can  be  lessened  by 
shortening  the  length  of  the  mill,  but  there  is  no  method 
of  absolute  prevention   without   the  adoption   of   some 


'Trans.  A.  I.  M.  E.,  191S. 

'E.g.,  "Changes  in  Alaska  Juneau  Mill,"  Eng.  and  Min.  Joum., 
Aug.   24,  191S,  p.  352. 

'C.  T.  Van  Winkle,  E.  H.  Kennard,  A.  E.  Wiggin,  Parke  Chan- 
ning,  and  B.  B.  Gottsberger,  Trans.  A.  I.  M.  E.,  1918  ;  A.  Del 
Mar.  Eng.  and  Min.  Joum..  July  6,  1918,  p.  14:  D.  H.  Fairchild. 
and  Editorial.  £ng.  and  Min.  Joum.,  Aug.  17,  1918,  p.  310  :  F.  E. 
ilarcy,  Eng.  and  Min.  Joum.,  Sept.  7,  1918,  p.  451  :  E.  W.  Lawler 
and  A.  Tellain,  Eng.  and  Min.  Joum.,  Sept.  28,  1918  :  p.  582. 


scheme  of  positive  separation,  such  as  peripheral  dis- 
charge through  a  screen. 

In  early  flotation  work  it  was  often  maintained  that 
sliming  the  mineral  resulted  in  no  ill  effects,  and  that 
a  feature  of  the  new  process  was  that  a  mixed  feed 
was  most  suitable.  As  with  all  innovations,  a  number 
of  enthusiasts  predicted  that  flotation  would  entirely 
displace  table  concentration,  just  as  others  still  persist 
in  celebrating  the  demise  of  the  amalgamation  process, 
which,  in  certain  circles,  is  believed  to  have  occurred 
when  cyanidation  was  introduced.  To  achieve  this  con- 
summation, the  promiscuous  sliming  of  ores  was  bene- 
ficial in  both  instances,  reducing  the  efficiency  of  the 
older  process  to  a  point  where  it  was  comparatively 
easy  to  argue  the  superiority  of  the  more  up-to-date 
method.  There  are,  however,  a  number  metallurgists 
who  are  unwilling  to  share  the  infectious  optimism 
that  pervades  the  atmosphere  whenever  a  new  process  is 
under  consideration.  So  long  as  a  metal  or  mineral  can 
be  extracted  in  its  original  state  of  purity,  they  argue 
that  a  preliminary  saving  should,  wherever  possible, 
be  made  by  positive  means  and  methods  without  un- 
necessarj'  reduction  in  particle  size.  The  logic  is  not 
unsound;  it  is  far  less  so  than  the  inference  that, 
because  a  ball-mill  product  may  be  unsuitable  for  either 
amalgamation  or  table  concentration,  therefore  both 
these  phases  of  treatment  should  be  abolished. 

A  ball  mill  built  so  that  the  pulp,  after  it  can 
pass  a  punched  screen,  is  automatically  classified,  and 
the  oversize  returned,  is,  theoretically  speaking,  an 
ideal  apparatus;  and  improvements  and  simplifications 
in  the  design  of  the  original  Krupp  type  of  ball  mill 
may  be  anticipated  in  an  effort  to  supply  a  real  want. 

Sizing  for  Concentration 

The  relation  of  ample  preparation  to  the  efficiency 
of  concentration  was  discussed  from  two  aspects  during 
1918.  In  one  paper,"  dry  sizing  as  a  means  of  preparing 
feed  for  concentrating  apparatus  is  advocated.  The  dis- 
advantages in  such  a  system  are  well  known  to  all 
engineers  who  have  had  experience  with  dry-crushing 
mills,  but  the  fact  that  dusting  can  now  be  reduced  to 
an  almost  inappreciable  quantity  with  certain  types 
of  apparatus  is  seldom  recognized.  The  advantages 
of  dry  sizing  are  seen  in  (1)  ease  of  control  of  sub- 
sequent pulp  dilution  to  exactly  suit  the  requirements 
of  the  concentrating  machine,  and  (2)  the  improved 
results  obtained  as  a  result  of  positive  separation  into 
sizes  by  means  of  screening.  The  efficiency  of  hydraulic 
classifiers  is  often  poor,  and  screen  separation  into 
sizes  is  certain  to  produce  more  satisfactory  results. 

As  soon  as  the  inefficiency  of  many  installations  of 
classifiers  is  realized,  there  will  doubtless  be  a  re- 
action. Screening  apparatus  will  then  receive  the 
attention  it  may  be  said  to  merit,  and  there  will  be 
a  wider  recognition  of  the  feasibility  of  wet  as  well 
as  dry  separation  by  such  means,  although,  of  course, 
within  narrower  limits  as  regards  the  finer  sizes.  The 
advantages  of  sieve  separation  have  been  emphasized' 
in  a  suggestive  paper  on  the  mechanical  screening  of 
wet  pulp  in  which  attention  is  drawn  to  the  unsuitability 


'"Dry  Sizing  as  a  Means  of  Preparing  Feed  for  Concentra- 
tion." By  George  V.  Bland,  Eng.  aiid  Min.  Joum.,  May  18,  1918 
p.  90S. 

""Mechanical  Screening  of  Wet  Pulp."  By  H.  A.  Megraw 
Eng.  and  Min.  Joum.,  Sept.   21,  191S,  p.   522. 
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of  classifying  particles  according  to  weight,  rather  than 
size,  as  a  preliminary  to  concentration,  and  suggesting 
the  advisability  of  replacing  hydraulic  classifiers  with 
screens  in  certain  instances. 

When  vibratory  screens  were  first  introduced,  the 
heavy  duty  required  was  seldom  realized,  with  the 
result  that  there  were  frequent  breakdovims.  Standard 
apparatus  in  this  direction  has,  however,  been  mechan- 
ically perfected  during  recent  years.  In  proportion 
to  screen  area,  the  output  is  exceptionally  high,  and 
the  separation  is  made  by  positive  methods  which  insure 
100<'f  efficiency  in  all  the  products  except  the  final 
oversize,  which  sometimes  carries  a  small  percentage  of 
fines.  Misapprehension  exists  as  to  the  large  tonnage 
which  can  be  put  through  a  modern  vibratory  screen 
equipped  with  a  comparatively  small  area  of  screen 
cloth ;  but  the  fact  is  often  overlooked  that  a  deep  bed  of 
feed  is  permissible  because  the  vibration  of  the  screen 
tends  to  stratify  the  grades  into  layers,  the  coarsest 
coming  to  the  surface  of  the  bed  and  the  finest  accumu- 
lating near  the  screen.  The  high  capacity  of  such  an 
apparatus  is  partly  due  to  the  vibratory  action,  which 
tends  to  keep  the  apertures  open,  but  it  is  mostly  to 
be  attributed  to  the  stratification  produced  by  the 
motion,  which,  in  itself,  results  in  a  primary  classifica- 
tion into  sizes. 

Heating  Ores  as  a  Preliminary  to  Reduction 
AND  Metallurgical  Treatment 

Interesting  data  have  been  published'  on  the  results, 
from  the  mechanical  point  of  view,  of  heating  ore 
preparatory  to  crushing.  A  number  of  tests  demon- 
strated that  heating  (to  about  800°  C.)  makes  the  ore 
easier  to  crush;  and  that  heating  and  quenching  leads 
to  a  still  greater  friability.  The  principle  is  neither 
new  nor  unrecognized,  but  the  figures  given  are  in- 
formative. By  comparing  the  outputs  of  a  standard 
crushing  machine  with  raw  and  treated  material,  respec- 
tively, it  was  found  that,  with  three  classes  of  Cornish 
tin  ores,  a  preliminary  heating  and  quenching  treat- 
ment resulted  in  an  increase  in  output  varying  from 
65  to  313%.  It  was  also  demonstrated  that  the  effect 
of  heating,  and  still  more  of  heating  and  quenching,  is 
to  yield  a  crushed  product  with  a  greater  proportion 
of  middle-sized  particles  and  a  smaller  proportion  of 
fine  slime. 

Roasting  Destroys  Colloidal  Envelope 

Roasting  or  heating  an  ore  prior  to  crushing  or  grind- 
ing has  seldom  or  never  been  attempted  other  than  in 
the  c»»e  where  the  elimination  of  some  interfering 
element  or  compound  was  desirable.  From  the  mechan- 
ical point  of  view,  however,  there  are  several  features 
of  interest.  Roasted  ore  may  be  ground  finer  than  raw 
ore  and  still  be  in  excellent  condition  for  leaching  treat- 
ment. The  heating  or  roasting  tends  to  change  the 
physical  characteristics  of  the  colloidal  portion  of  the 
ore,  with  the  result  that  absorption  is  considerably 
decrea.sed,  and  the  final  displacement  of  di.s.solved  metal 
is  made  with  greater  facility.  A  second  advantage  of 
roasting  is  the  reduction  in  weight  of  material  to  be 
crushed,  and  the  possibility  nf  recovering  a  valuable 
byproduct  from  the  gases  evolved  during  the  process. 

'"Sffact  of  HcktlnB.  and  Heatlnc  nncl  gtianchlng,  CornlBh  Tin 
Otm  Before  Truiihlnit."  By  Arthur  Vate«.  Tran*.  I.  M.  M.. 
1911. 


In  one  instance  in  the  tests  quoted  there  was  little 
advantage  to  be  seen  in  quenching  after  heating.  In 
similar  cases  the  preliminary  heating  or  roasting  of 
the  ore  would  result  in  a  product  in  ideal  condition  for 
dry  crushing.  In  other  cases  where  experimentation 
showed  that  quenching  would  result  in  a  material  in- 
crease in  friabilitj',  the  advantages  of  wet  crushing 
would  be  obvious. 

An  important  adaptation  of  roasting  is  seen  in  the 
new  Caron  process  for  the  treatment  of  manganese- 
silver  ores'.  The  MnOj  is  converted  into  MnO  by  means 
of  a  reducing  roast  in  a  revolving  kiln,  and  cyanidation 
is  then  found  to  be  economically  practicable.  In  the  case 
of  the  low-grade  manganese  silver  ore  of  the  Buffalo- 
Hunter  Mining,  Milling  and  Development  Co.  less  than 
15%  of  the  silver  can  be  extracted  by  direct  cyanide 
treatment,  though  after  the  reducing  roast  the  amount 
reaches  85  per  cent. 


Bismuth 

By  W.  R.  Ingalls 

Most  of  the  bismuth  of  the  world  is  obtained  from 
Bolivia,  where  it  is  produced  as  crude  bullion,  which 
goes  to  London  for  refining,  the  well-known  firm  of 
Johnson,  Mathey  &  Co.  being  specialists  in  that. 
For  many  years,  that  concern,  together  with 
some  German  producers,  had  an  absolute  control  of  the 
world's  market,  and  they  were  very  dictatorial  about  it. 
In  recent  years  a  considerable  quantity  of  bismuth  has 
been  produced  in  the  United  States  as  a  byproduct  of 
electrolytic  lead  refining.  The  American  producers 
are  supposed  to  have  an  understanding  with  Johnson. 
Mathey  &  Co.,  but  that  is  only  a  surmise,  for  all  parties 
preserve  great  secrecy.  It  is  safe  to  say,  however, 
that  anyone  who  is  contemplating  the  competitive  pro- 
duction of  bismuth  should  be  careful  as  to  his 
movements. 

In  general,  the  pyrometallurgy  of  bismuth  is  similar 
to  the  metallurgy  of  lead,  but  a  great  deal  of  skill  is 
required  in  adequately  refining  the  crude  metal,  and  the 
value  of  refined  bismuth  varies  greatly  according  to  its 
character.  The  best  grade  of  the  metal  is  that  which 
is  used  for  pharmaceutical  purposes,  which  constitutes 
the  major  consumption,  and  commands  a  price  that 
is  far  superior  to  what  is  fetched  by  ordinar>'  metal, 
suitable  for  making  fusible  alloys  and  for  other  in- 
dustrial purposes. 

The  electrolytic  lead  refiners  recover  bismuth  in  their 
slimes  when  they  are  working  up  lead  bullion  that 
contains  any  bismuth.  What  is  the  procedure  in  recov- 
ering bismuth  from  the  slimes.  I  do  not  know,  nor  has  it 
been  described  in  technical  literature,  but  no  doubt  the 
process  is  more  or  less  intricate.  In  brief,  the  essential 
part  of  the  metallurgy  of  this  metal,  viz.  the  refining, 
constitutes  an  art  that  very  few  persons  know  about, 
and  they  have  taken  very  good  care  to  keep  the  know- 
ledge to  themselves. 

Bismuth  prices  do  not  fluctuate  greatly.  During  15117, 
the  price  was  $3.50  per  lb.  for  the  last  half  of  the 
year;  in  1018.  in  February  and  March,  the  price  dropped 
to  $3..15  per  lb.,  but  returned  to  $^.M  per  lb.  and  held 
there  during  the  remainder  of  the  year. 


•Conirminl.nn-tl    liy    Itnrry    Wolf.    consuUIng    engineer.    Denver. 
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General  Review  of  Mining  in  the  United  States 

In  1918 


A  SHORTAGE  of  labor,  increasing  wages,  and  high 
costs  all  around  were  conspicuous  features  of 
L  the  mining  situation  in  the  United  States  during 
1918,  as  they  were  of  American  industry  in  general. 
The  labor  scarcity  was  at  its  worst  in  the  late  autumn, 
owing  to  the  universal  epidemic  of  influenza.  Before 
the  year  had  closed,  however,  the  sudden  teiTnination 
of  the  war  released  men  to  such  an  extent  that  many 
camps  were  able  to  obtain  their  desired  quota.  Con- 
ditions in  gold  mining,  already  bad  in  1917,  became 
worse  in  1918,  and,  with  the  closing  down  by  one  com- 
pany after  another,  the  outlook  for  gold  production 
was  most  unpromising.  The  situation  in  this  regard 
was  somewhat  easier  at  the  end  of  the  year.  Advanc- 
ing smelting  charges,  together  with  the  increased 
freight  rates  that  became  effective  on  June  25,  put 
additional  burdens  upon  producers. 

The  campaign  to  increase  the  production  of  war  min- 
erals, begun  in  1917,  continued  with  increasing  effec- 
tiveness in  1918,  imports  still  being  restricted,  until 
in  the  case  of  chromite  an  oversupply  was  discovered, 
and  cancellation  of  contracts  for  other  minerals,  due 
to  the  armistice,  left  producers  in  the  lurch.  The 
War-Minerals  Act,  signed  on  Oct.  5  after  prolonged 
discussion,  was  intended  to  stimulate  production,  but 
proved  needless.  Up  to  the  end  of  1918,  financial  aid 
for  those  who  had  engaged  in  producing  such  minerals 
did  not  appear  possible  under  the  act. 

Arizona 

The  copper  situation  in  Arizona  throughout  1918 
is  the  subject  of  a  separate  article  appearing  else- 
where in  this  issue.  The  various  camps  throughout 
the  state  operated  steadily,  being  virtually  free  from 
strikes  during  the  year,  in  notable  contrast  to  con- 
ditions in  1917.  Only  one  strike  of  importance  oc- 
curred, that  in  February  at  the  Hayden  plant  of  the 
American  Smelting  and  Refining  Co.,  and  the  trouble 
was  quickly  settled.  Copper  production  increased 
markedly,  despite  the  labor  shortage.  Thousands  of 
skilled  mechanics  and  miners  were  taken  away  for 
Government  work  and  by  the  draft.  However,  the 
need  for  mechanics  was  lessened  by  restrictions  on 
new  construction  and  by  the  high  cost  of  supplies. 
The  regular  influx  of  Mexicans  in  the  spring  was  aug- 
mented by  high  wages  and  by  unrest  in  Mexico.  Many 
had  left  the  United  States  fearing  the  draft.  In  the 
September  registration,  the  matter  was  better  under- 
stood. Influenza  made  inroads  in  the  autumn,  as  else- 
where. At  the  end  of  the  year,  the  gold  mines  of  the 
Oatman  district  were  reported  to  have  their  full  quota, 
which  was  generally  true  throughout  the  state,  due  in 
part  to  the  return  of  workers  from  war  industries  and 
to  the  annual  winter  migration  of  workmen  to  the 
southern  climate. 

New  projects  completed  included  the  Ray  Hercules 
mill.  United  Verde  Extension's  new  smeltery  at  Verde, 
and  the  drj'  process  plant  of  the  U.  S.  Vanadium  De- 
velopment Co.     The  latter  property  was  leased  to  the 


Allied  Metals  Co.,  of  Denver,  for  10  years.  The  Gold 
Road  mines,  in  Mohave  County,  built  a  300-ton  crush- 
ing plant,  and  the  Hackberry  Silver  Mining  Co.  a 
200-ton  concentrator  and  power  plant.  Milling  plants 
were  also  erected  by  the  Yucca  Tungsten  Mining  Co., 
the  McCracken  Silver-Lead  company  and  the  Arizona 
Ore  Reduction  Co..  all  in  the  same  county.  The  Stand- 
ard Minerals  Co.,  at  Kingman,  erected  a  test  mill  for 
floating  molybdenite  ores.  The  Flux  and  the  World'.-^ 
Fair  mines,  in  Santa  Cruz  County,  also  erected  mills. 
A  mill  site  was  graded  near  Warren  by  the  Copper 
Queen  Branch  of  the  Phelps  Dodge  Corporation,  and 
much  of  the  Sacramento  Hill  overburden  stripped  by 
shovels.  Erection  of  a  500-ton  experimental  flotation 
plant  was  begun  by  the  New  Cornelia  company. 

Most  of  the  transfers  of  mining  property  in  Ari- 
zona during  1918  were  by  way  of  working  bonds.  The 
American  Smelting  and  Refining  Co.  added  the  Sasco 
smeltery  and  the  Silver  Bell-Red  Rock  railroad  to  its 
purchase  of  the  Imperial  mines.  The  World's  Fair 
group,  near  Patagonia,  and  the  George  Washington 
group,  in  Mohave  County,  changed  hands.  The  Shan- 
non Copper  Co.  took  over  the  Yeager  Canyon  prop- 
erty at  Prescott.  Magma  Chief  acquired  the  Sombrero 
Butte  holdings  and  closed  down  its  operation  at  Su  - 
perior.  Ray  Broken  Hills  Mining  Co.  bought  the  Sher- 
lock Schillings  group.  Transfer  of  property  and  the 
increase  in  small  stock  companies,  so  prominent  in 
1916-17,  were  noticeably  lacking.  The  Schuylkill  Min- 
ing Co.  purchased  the  adjoining  Tennessee  mine,  a 
lead-zinc  producer  practically  worked  out.  The  Gol- 
conda  mine,  a  zinc  property  in  Mohave  County,  shut 
down.  According  to  the  U.  S.  Geological  Survey,  con- 
siderable zinc  shipments  came  from  the  Duquesne  prop- 
erty, in  Santa  Cruz  County,  and  from  the  Hillside 
property,  in  Yavapai  County. 

In  the  latter  part  of  1918  there  was  a  betterment 
in  car  supply.  Economy  was  effected  by  substituting 
motor  trucks  for  wagons  in  hauling  ore  to  railroad 
points.  Transportation  was  further  improved  by  the 
construction  by  Ray  Hercules  of  three  miles  of  track 
to  its  mine  and  mill  at  Hercules,  and  by  a  railroad 
extension  from  Clarkdale  to  United  Verde  Extension's 
new  smeltery  at  Verde.  Work  still  in  progress  at  the 
end  of  the  year  included  a  switchback  road  from  the 
Verde  Valley  up  to  United  Verde's  old  smeltery  site 
above  Jerome,  also  a  broad-gage  line  to  the  main  shaft 
of  Verde  Extension  through  its  12,000-ft.  tunnel. 

The  only  legislation  affecting  mines  by  the  Arizona 
Legislature  was  a  bill  originally  intended  to  prevent 
vagabondage,  but  amended  to  cover  such  matters  as 
the  Bisbee  deportations.  This  became  law  without  the 
Governor's  signature.  A  memorial  to  Congress  asked 
for  a  grant  of  640  acres  to  discoverers  of  oil.  A 
workmen's  compensation  act  was  defeated. 

California 

Mining  in  California  in  1918  was  pursued  on  a 
wider  and  more  varied  scale  than  ever  before.     Gold 
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mining  suffered.  But  the  state,  ranking  high  as  a  pro- 
ducer of  tungsten,  chrome,  magnesite,  and  other  war 
minerals,  was  able  to  respond  to  the  great  demand  for 
them.  Results  were  good  at  first,  but  the  ending  was 
unprofitable  for  many.  Thirteen  out  of  19  companies 
producing  magnesite  in  1918  shut  down  before  the 
close  of  the  year,  owing  to  market  conditions.  As  for 
chrome,  the  market  disappeared  before  the  armistice 
was  signed.  Overproduction  of  tungsten  became  ap- 
parent in  October,  with  its  consequent  effect  upon  op- 
erations. 

During  1918,  about  47  gold  dredges  were  in  opera- 
tion, 22  of  them  by  two  companies,  the  Natomas  Con- 
solidated and  the  Consolidated  Goldfields.  Operations 
were  confined  principally  to  the  American  and  Feather 
rivers.  Natomas'  Feather  No.  2  dredge,  at  OroviUe, 
shut  down  after  10  years'  operation.  The  Pacific  Gold 
Dredging  Co.  closed  its  No.  4  dredge  at  Oroville.  A 
new  dredge  was  launched  at  Trinity  Center  by  the 
Estabrook  Gold  Co.  La  Grange  hydraulic  gravel 
mine,  in  Trinity  County,  was  shut  down,  as  was  the 
Excelsior  Gravel  mine,  in  Placer  County.  Various  other 
properties  were  similarly  affected.  A  set  of  safety 
rules  for  gold  dredges  was  prepared  by  the  State  In- 
dustrial Accident  Commission. 

The  Grass  Valley  district  was  active  to  the  end. 
The  North  Star  mines  operated  at  a  small  profit,  with 
milling  curtailed.  In  Amador  County,  the  Fremont 
mine  shut  down.  Both  the  Old  Eureka  and  Central 
Eureka  deepened  their  shafts,  the  latter  taking  good 
ore  from  the  lower  levels.  The  gold  situation  generally 
improved  at  the  end  of  the  war. 

Chrome  mining  was  active  in  Siskiyou  and  many 
other  counties  until  the  market  changed.  Steps  to  aid 
chrome  production  by  road  building  were  taken  by  the 
Government  through  the  Forestry  Service.  Chrome 
on  railroad  land  was  held  by  the  U.  S.  Land  Office  to 
be  open  to  location. 

The  main  Mammoth  property,  at  Kennett,  under- 
went development.  The  40-stamp  mill  of  the  Keystone 
Copper  Co.  at  Kennett  lost  only  17  hours'  running  time 
in  the  first  six  months.  A  large  copper  production  was 
maintained  by  the  Penn  Copper  Co.,  Calaveras  County, 
and  by  the  Iron  Mountain  and  Hornet  mines  of  the 
Mountain  Copper  Co.,  at  Keswick.  Development  of  the 
Walker  mine,  at  Portola,  was  pushed,  and  a  tunnel 
started  from  mill  to  mine. 

The  Tomboy  lead-silver  property  was  opened  at  Lone 
Pine,  Inyo  County.  Silver  mining  was  resumed  after 
20  years  at  the  Silverado  mine,  in  Lake  County.  The 
Crystal  mine,  in  Shasta  County,  was  relocated  as  the 
White   Star  and   opened   after  30  years'   idleness. 

Tungsten  production  was  maintained  by  the  Atolia 
company,  in  San  Bernardino  County,  and  by  other 
properties.  The  Noble  Electric  company  shipped  man- 
ganese from  the  Crescent  Mills  region  to  the  Heroult 
smeltery  and  al.so  developed  it  in  the  Tesla  district 
in  Alameda  County.  Many  other  properties  also  pro- 
duced tungsten.  Pumice  atone  was  produced  in  Sis- 
kiyou County,  lithia  ore  in  San  Diego  County.  Graph- 
ite was  shipped  by  the  California  Graphite  Co.  at 
Loa  Angeles.  Quicksilver  mining  was  active  and  mis- 
cellaneous other  minerals  were  produced  to  some  ex- 
tent, particularly  potash  at  Searles  Lake. 


Various  properties  changed  hands.  Anaconda  ac- 
quired the  Walker,  at  Portola,  and  the  Pacific  Gold 
Mines  Corporation  took  over  the  Dutch-Sweeny  and 
App  properties,  in  the  Jamestown  district.  Allison  Ranch 
was  operated  by  Grass  Valley  Consolidated.  The  Key- 
stone Copper  property,  at  Kennett,  was  sold  to  the  U.  S. 
S.  and  R.  Co.  A  Los  Angeles  syndicate  bought  the 
Armada  Tungsten  holdings  at  Inyokern.  The  Bloomer 
Hill  property,  at  Oroville,  was  purchased  by  the  Cali- 
fornia National  Gold  Mining  Co.  At  the  end  of  1918, 
the  Idaho  Maryland  mine,  at  Grass  Valley,  was  sold 
to  Eastern  interests.  The  increase  in  the  use  of  motor 
trucks  was  notable. 

Colorado,  Utah  and  Idaho 

Mining  in  Colorado,  Utah  and  Idaho  will  be  reviewed 
in  detail  in  separate  articles  in  the  following  issue. 
In  Colorado,  1918  was  unprofitable  on  the  whole,  con- 
ditions bearing  extremely  hard  on  small  producers. 
Federal  regulation  was  at  its  worst.  Fixing  of  the 
silver  price  proved  less  advantageous  in  the  end  than 
it  had  seemed  at  first.  In  general,  development  was 
retarded  by  labor  shortage,  especially  at  Cripple  Creek. 
The  more  important  developments  were  the  new  Camp 
Bird  lower  crosscut  tunnel;  the  work  of  the  U.  S. 
Smelting  interests  in  the  Sunnyside  mine,  in  San 
Juan  County;  fluorspar  operations  in  the  Jamestown 
district;  and  the  work  on  oil-shale  properties  near  De 
Beque  and  Grand  Valley.  The  closing  .down  of  the 
Leadville  unit  of  the  United  States  company  was  a  blow 
to  that  district. 

Mineral  production  in  Idaho  was  in  1918  probably 
20'"e  less  than  in  1917,  according  to  R.  N.  Bell,  due 
to  the  same  causes  that  affected  mining  elsewhere. 
Mines  secured  their  labor  quota  after  the  armistice, 
but,  owing  to  the  uncertainty  of  the  market,  displayed 
a  tendency  to  curtail  production.  In  Utah,  the  ton- 
nage and  value  of  the  output  were  considerably  less 
than  in  1917.  There  was  a  marked  decrease  in  leas- 
ing, caused  by  the  high  wage  rates  and  the  cost  of 
supplies.     A  tax  on  net  proceeds  of  mines,  levied  in 

1917,  met  solid  opposition  when   it  became  payable  in 

1918.  Western    Utah    Copper    and    Columbus    Rexall 
entered  the  list  of  dividend  payers. 

Michigan,  Minnesota  and  Wisconsin 

A  general  review  of  iron  mining  in  the  United 
States  will  be  found  elsewhere  in  this  issue;  likewise 
a  r^sum^  of  operations  in  the  copper  country  of  north- 
ern Michigan.  Zinc  mining  in  Wi-sconsin  is  also  sep- 
arately covered.  Comparatively  little  prospecting  was 
done  in  Wisconsin,  and  power  shovels  helped  offset  the 
labor  shortage. 

Missouri,  Oklahoma  and  Kansas 

Lead  and  zinc  mining  in  Missouri  is  discussed  in 
detail  in  special  articles  in  this  issue.  The  zinc  dis- 
tricts of  Kansas  and  Oklahoma  are  also  the  subject 
of  a  separate  article  on  another  page.  In  the  latter 
part  of  1918  the  Oklahoma  Ore  Storage  Association,  at 
Picher,  undertook  the  construction  of  warehouses  for 
the  purpose  of  storing  zinc  ores.  It  was  planned  by 
the  organization  to  develop  independent  markets  abroad 
for  sulphide  ores.      In   Missouri,  there  were   few  new 
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developments,  but  practically  every  mine  in  the  state 
was  in  operation  during  1918.  Labor  was  scarce,  as 
elsewhere. 

Montana 

Until  the  armistice,  the  Butte  and  Philipsburg  dis- 
tricts of  Montana  shipped  an  average  of  600  tons  each 
per  day  of  manganese  ores  to  Eastern  steel  companies, 
namely,  the  Tennessee  Coal,  Iron  and  Ry.  Co.,  Carne- 
gie Steel,  Cambria  Steel,  Billrowe  Alloys,  Burgess  Min- 
erals, National  Carbon,  Lavino,  and  Miami  Metal 
companies.  The  market  stopped  suddenly  with  the  ar- 
mistice, causing  hardship  to  producers  and  throwing 
about  1000  men  out  of  work.  The  largest  body  of  man- 
ganese ore  developed  was  in  the  Emma  mine,  at  Butte, 
which  in  October  produced  10,000  tons.  In  Philips- 
burg, the  largest  producers  were  the  Philipsburg  com- 
pany and  the  Western  Ore  and  Mining  Co.,  each  with 
a  monthly  output  of  about  3000  tons.  At  the  request 
of  the  Government,  Anaconda  erected  a  $750,000  ferro- 
manganese  plant  at  Great  Falls,  with  five  furnaces. 
Started  on  Oct.  15,  it  shut  down  on  Dec.  6  without 
having  sold  one  pound  of  the  1000  tons  of  ferro  made. 
The  undertaking  of  this  project  had  given  impetus 
to  the  search  for  manganese  ores. 

Mining  and  development  work  were  pushed  vigor- 
ously in  the  Butte  district  throughout  1918.  Anacon- 
da's High  Ore  mine  resumed  operations  in  January, 
after  the  shut-down  due  to  the  Modoc  fire,  but  was 
later  closed  down  to  fire-proof  the  shaft.  The  Alice 
mine  was  down  three  months.  Both  properties  re- 
sumed before  the  end  of  the  year.  Sinking  was  pushed 
at  the  Mountain  View  shafts  and  at  the  Belmont  and 
Original  mines.  Butte  &  Superior  reduced  its  opera- 
tions 50 -r  in  December,  when  Anaconda  suspended 
receipt  of  custom  zinc  ore.  The  Davis  Daly  drove  the 
Belmont  crosscut  in  the  Colorado  mine  and  opened 
copper-silver  ore  on  the  2300  and  2500  levels. 

In  Jefferson  County,  the  Legal  Tender  mine  changed 
hands;  the  500-ft.  shaft  was  retimbered,  unwatered  to 
the  200  level,  and  drifting  begun.  The  Amalgamated  Sil- 
ver Mines  shipped  silver  ore;  the  controlling  interest 
was  sold,  the  purchasers  taking  steps  to  develop  the 
Free  Coinage  mine.  The  Mount  Washington  mine,  at 
Wickes,  an  old  silver  producer,  was  opened  up  and 
shipped  some  galena.  The  Angelica  made  daily  ship- 
ments. The  Economy,  at  East  Helena,  installed  a  new 
mill,  and  the  Comet  at  Boulder  did  development  work. 
Mining  was  active  in  Lewis  and  Clark  County.  Gold 
dredging  yielded  a  smaller  output.  The  Snowstorm,  in 
Lincoln  County,  began  a  2200-ft.  tunnel.  In  Beaver- 
head County,  the  Pearl  Smith  shipped  graphite  ores 
for  Government  use.  The  Southern  Cross  mine,  at 
Georgetown,  made  a  good  production  of  gold. 

Properties  that  changed  hands  included  the  Butte 
Central,  bid  in  by  Anaconda;  the  Margaret  claim  at 
Butte,  sold  to  New  York  interests;  the  Polaris  mine, 
near  Dillon,  sold  to  the  new  Silver  Fissure  company; 
the  Crystals  Copper  property,  optioned  to  Crystals 
Goldsmith  Co.;  the  Butte  Copper  Czar;  and  the  Ophir 
mine  and  mill,  taken  over  by  the  newly  formed  U.  S. 
Manganese  Corporation.  The  Barnes  King  leased  and 
optioned  the  Mount  Pleasant  mine  and  also  operated 
the  Shannon  and  Piegan-Gloster  mines. 


Butte  &  Superior  won  its  case  against  Minerals  Sep- 
aration, but  lost  to  Elm  Orlu  in  regard  to  extracting 
the  latter's  ore.  The  former  case  was  later  ordered  re- 
opened. Damage  suits  against  North  Butte  for  deaths 
in  the  fire  of  June  6,  1917,  were  thrown  out  of  court. 

Nevada 

Much  activity  was  displayed  in  most  districts  in 
Nevada  during  1918.  Labor  shortage  caused  a  decrease 
in  production  of  all  major  metals.  Discovery  of  high- 
grade  ore  in  the  Tonopah  Divide  mine  stimulated  de- 
velopment in  that  section.  Deep  development  in 
the  Comstock  mines  was  rewarded  with  a  large  gold 
production. 

The  Unevida  company  worked  old  Comstock  tailings 
from  the  Carson  River  bed.  The  important  copper 
producers  maintained  a  steady  output,  Nevada  Consoli- 
dated and  Consolidated  Coppermines,  in  White  Pine 
County,  leading  in  production,  and  the  Bluestone  and 
Nevada  Douglas  companies  contributing  a  good  output. 

In  Clark  County,  the  Yellowpine  district  yielded  a 
large  tonnage  of  lead  and  zinc  ore,  leading  in  the  pro- 
duction of  the  latter.  The  Yellowpine  mine  installed 
a  new  crushing  and  sorting  plant.  The  Sultan  dry 
concentrator,  at  Goodsprings,  was  enlarged,  and  the 
Boss  mine  shipped  ore  carrying  platinum  to  the  Palau 
Metals  Co.,  in  Los  Angeles.  Manganese  mining  was 
active  around  Las  Vegas,  and  vanadium  ore  was  shipped 
from  the  Mountain  Top  property. 

In  the  Searchlight  district,  the  Wesselhoft  Copper 
began  shipments  of  copper  glance  ore.  The  Big  Casino 
mine  rebuilt  its  mill,  adding  a  flotation  unit,  and  shipped 
a  high-grade  concentrate.  Leaching  tests  were  made  on 
Quartette  low-grade  copper  ores  with  success.  The 
Techatticup  mine  discovered  a  rich  new  oreshoot.  In 
Lincoln  County,  the  Prince  Consolidated  shipped  a  large 
tonnage  of  fluxing  iron-manganese  ore.  The  Virginia 
Louise  property  resumed  operation  and  improved  its 
plant. 

The  Silver  Dyke,  at  Sodaville,  and  the  Edmunds 
Buchanan  group  at  Winnemucca  shipped  tungsten  ore 
to  the  mill  at  Toulon.  Sulphur  was  mined  by  the 
Nevada  Sulphur  in  Humboldt  County;  also  in  the 
Cuprite  district  of  Esmeralda  County.  Rochester  Com- 
bined completed  its  mill.  A  good  oreshoot  was  opened 
on  the  Spearhead  property.  In  the  Jersey  section  of 
Lander  County,  the  Farretta  cinnabar  company  started 
a  new  reduction  plant.  Oil  shale  was  discovered  near 
Eureka.  Antimony  was  shipped  from  the  Austin  dis- 
trict by  the  Nichols-Layng  Chemical  Company. 

The  Bluestone  property  at  Yerington  was  sold  to  the 
Dominion  Reduction  Co.,  of  Canada.  The  Nevada  Hills 
mine,  at  Churchill,  changed  hands,  as  did  the  old  Har- 
rold  property  at  Spruce  Mountain.  Claims  near  Rose 
Creek  in  Humboldt  County  were  purchased  by  the 
Pacific  Tungsten  Co.,  and  the  Como  Consolidated,  in 
Lynn  County,  was  taken  over  by  Truett,  Taylor  & 
Bonneau,  of  New  York.  The  Hoosier  property  at  Good- 
springs  was  acquired  by  Los  Angeles  interests,  and  the 
Manganese  Association  at  Las  Vegas  was  leased  for 
three  years.  A  receiver  was  appointed  for  Nevada 
Austin.  Manhattan  White  Caps  won  its  suit  against 
Manhattan  Morning  Glory,  the  latter  being  restrained 
from  sinking  on  former's  ground. 
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New  Mexico 

The  Chino  Copper  and  Burro  Mountain  Copper  com- 
panies operated  steadily  during  1918.  The  former  com- 
pany purchased  about  40  claims  of  the  Hermosa  Copper 
Co.  At  Hanover,  the  Empire,  Republic  and  other  mines 
.shipped  zinc  ore  and  the  Hanover  Bessemer,  iron  ore. 
A  new  shaft  was  started  by  the  Republic  company: 
also  by  the  United  States  Copper  Co.  At  Steeple  Rock, 
the  Carlisle  plant  shut  down,  the  mill  being  restarted 
later.  Erection  of  a  cyanide  mill  was  begrun  by  the 
Mount  Royal  company.  At  Pinos  Altos,  development  of 
the  Calumet  property  was  undertaken;  the  Cleveland 
mill  ran  steadily. 

At  Lordsburg,  no  great  labor  shortage  was  experi- 
enced. Manganese  and  fluorspar  properties  were  opened 
in  the  vicinity.  Truck  lines  for  hauling  ore  were 
established  to  both  Red  Rock  and  Cap  Rock.  The  Viola 
and  Last  Chance  properties  were  taken  over  by  Pitts- 
burgh interests  and  a  50-ton  mill  put  into  operation. 
The  Lawrence  Mining  Co.'s  lease  on  the  Bonney  mine 
expired,  and  the  owners  began  blocking  out  milling 
ores  preparatory  to  erecting  a  mill;  steady  shipments 
were  maintained.  Exploration  of  Southern  group  showed 
good  milling  ore.  Great  Eagle  mine,  at  Red  Rock,  at- 
tained a  monthly  production  of  600  tons  of  high-grade 
fluorspar.  Cap  Rock  mines  made  monthly  shipments 
of  psilomelane. 

In  Taos  County,  the  R.  &  S.  molybdenite  property 
developed  ore  and  rebuilt  its  flotation  mill.  The 
Grubnau  zinc  oxide  plant,  in  Santa  Fe  County,  operated 
continuously.  At  Mogollon,  in  Socorro  County,  the 
Socorro  mill  was  burned,  but  quickly  replaced. 

South  Dakota 

Development  work  was  practically  at  a  standstill 
throughout  1918  in  the  Black  Hills  district  of  South 
Dakota,  owing  to  acute  labor  shortage,  especially  of 
shovelers,  despite  increased  wages.  Golden  Reward  sus- 
pended early  in  the  year.  Homestake  maintained  full 
tonnage  until  October,  when  Mineral  Point  mill,  having 
100  stamps,  shut  down,  followed  by  Golden  Star  mill, 
with  200  stamps,  on  Nov.  1.  At  the  year's  end.  Home- 
stake  was  operating  at  about  70%  of  normal  tonnage 
and  with  a  much  smaller  proportion  of  deep-level  ore 
produced. 

The  Mogul,  at  Terry,  built  1600  ft.  of  tramway  from 
tunnel  to  mill  bins.  Mogul  and  Trojan  both  operated 
below  normal  capacity.  Bismarck  was  worked  on  lease 
for  gold  and  tungsten  for  several  months.  Custer  Peak 
enlarged  its  main  shaft  and  purchased  the  .lungle 
property.  Tinton  resumed  after  10  years'  idleness.  The 
Titanic  .started  a  1200-ft.  tunnel,  and  the  Cutting,  at 
Deadwood,  erected  a  shafthouse  and  prepared  to 
sink  a  shaft. 

In  Pennington  County,  the  Keystone  shipped  mica  and 
lithia  ores.  The  Bob  Ingersoll  changed  hands  and 
shipped  columbite-tantalite  ores,  also  recovering  am- 
blygonite,  for  which  there  was  no  market.  The  Ameri- 
can Tin  and  Tungsten  Co.,  at  Hill  City,  remodeled  its 
tin  mill;  a  new  hoist  was  installed  at  the  Cowboy  mine. 
In  Custer  County,  the  Rare  Minerals  Co.,  at  Custer, 
installed  a  50-ton  concentrator  to  handle  tin  and  tung- 
sten ores.  The  Old  Mike  mica  mine  was  sold  to  the 
Berne  Mica  Corporation. 


Oregon 

Labor  shortage  was  marked  in  Oregon  in  1918. 
Chrome  mining  was  vigorously  carried  on,  especially 
in  Josephine  and  Jackson  counties,  many  deposits  be- 
ing opened  in  the  latter.  Several  hundred  miles  of 
wagon  roads  were  built  to  market  these  ores.  From 
September  on,  the  market  for  chrome  and  manganese 
ores  became  demoralized,  the  latter  having  also  been 
mined  to  considerable  extent. 

Gold  mining  fell  off,  particularly  dredging,  three 
dredges  being  in  operation  at  the  end  of  the  year.  In 
the  Gold  Hill  region,  only  three  properties  were  under 
development,  namely,  the  Sylvanite,  Whitney,  and  Nellie 
Wright.  The  Rainier  Mercury  Co.  took  over  the  Utah 
Mercury  Co.'s  claims  and  increased  its  number  of 
retorts.  In  Baker  and  Grant  counties,  a  large  gold 
production  was  made. 

In  Baker  and  Josephine  counties  copper  mining  was 
active.  The  Alameda  Copper  Co.  at  Grant's  Pass  began 
the  erection  of  a  200-ton  concentrator  and  a  150-ton 
blast  furnace.  At  Homestead,  the  Iron  Dyke  company 
began  sinking,  and  the  Azurite  blocked  out  ore  carrying 
zinc,  lead,  silver,  and  copper. 

Washington 

Shipbuilding  drew  heavily  upon  the  mine-labor  supply 
in  Washington  in  1918,  conditions  improving  after  the 
armistice.  The  Northport  lead  plant  early  resumed 
operation  and  ran  steadily,  though  with  a  falling 
off  in  output  in  the  latter  part  of  the  year.  The  Tacoma 
smelterj'  steadily  sought  siliceous  ores  and  silica  for 
fluxing  pui-poses.  Shipments  of  war  minerals,  except 
magnesite,  were  small.  Transportation  was  improved 
by  the  introduction  of  motor  trucks  on  highways  built 
over  the  routes  of  former  roads.  Little  roadbuilding 
was  done  within  the  year,  owing  to  war  restrictions. 

Development  of  magnesite  deposits  in  Stevens  County 
was  rapid,  the  Northwest  Magnesite  Co.  and  the  Ameri- 
can Mineral  Production  Co.  being  the  only  producers. 
The  Neutral  group,  at  Chesaw,  Okanogan  County, 
shipped  iron  ore  to  the  calcining  plant  of  the  Northwest 
company.  The  Republic  district  shipped  gold  ore 
steadily,  the  Lone  Pine-Surprise,  Last  Chance,  and 
Knob  Hill  being  among  the  more  active  properties. 
The  Boundary  Red  Mountain  Co.  was  inactive.  Proper- 
ties shipping  copper  ore  included  the  United  Copper. 
Copper  World  Extension,  Lone  Star  and  Washington, 
Loon  Lake,  and  Reardon.  The  Sunset  was  reopened  on 
a  moderate  scale;  a  150-ton  mill  was  completed  in 
August  and  operated;  railroad  connection  was  made 
with  mine  and  mill.  The  Belcher  mine  changed  hands. 
The  Tago  mine  began  production.  The  United  Copper 
ceased  shipments  to  Trail  and  signed  a  contract  with 
the  Tacoma  smeltery. 

In  the  Metaline  district,  the  Lead  Zinc  mine  shut 
down.  A  three-year  option  was  taken  by  the  Diamond 
R  company  on  the  Diamond  R  and  Bella  May  properties 
of  the  Spokane  Lead  Co.  The  Electric  Point  mine  near 
Northport  began  erecting  a  tramway.  Tin  was  discov- 
ered on  Moran  prairie  south  of  Spokane. 

Texas 

Quicksilver  mining  and  the  sulphur  production  of  the 
F'reeport   Sulphur  Co.  were   the   notable   operations   in 
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Texas  in  1918.  Quicksilver  producers  included  the 
Chisos,  Warfa,  Mariposa,  and  Big  Bend  mines,  at 
Terlingua,  and  the  W.  K.  Ellis  mine,  near  McKinney 
Springs.  Exploration  and  development  of  sulphur 
deposits  in  Culberson  and  Reeves  counties  continued. 
The  Presidio  silver  mine  operated  continuously,  accord- 
ing to  the  U.  S.  Geological  Survey,  and  desultory 
mining  was  carried  on  in  the  Van  Horn  and  Sierra 
Blanca  districts.  The  state's  output  of  silver  was  590,- 
000  oz.  Small  shipments  of  copper  were  made  from 
the  "Red  Beds"  of  Foard  and  Knox  counties.  The  Texas 
Copper  and  Refining  Co.  was  incorporated  to  exploit 
these  beds.  In  Burnet  County,  the  Southwestern 
Graphite  Co.  started  an  electrostatic-process  mill  and 
purchased  flotation  equipment  to  treat  graphite  dust. 

Arkansas 

The  Batesville  manganese  field  of  Arkansas  was 
active  in  1918,  investments  for  the  year  exceeding  the 
total  up  to  the  beginning  of  the  year.  A  steady  pro- 
duction was  maintained.  Shortage  of  labor  restricted 
the  output  and  affected  the  installation  of  washing 
plants.  Until  1918,  most  of  the  ore  produced  was 
nugget  ore,  mined  with  pick  and  shovels.  During  1918, 
the  big  deposits  of-  wash,  or  fine  ore,  were  the  main 
attractions  for  the  larger  operators,  who  spent  most 
of  the  year  in  proving  such  bodies  and  designing  plants 
to  prepare  the  ore  for  market.  The  finer  contents 
were  lost  with  log  washers  and  screens,  so  Joplin-type 
jigs  were  installed.  Jigs  and  washers  were  found  the 
most  efficient  combination.  Only  a  small  tonnage  of 
concentrates  was  shipped.  Labor  shortage  was  over- 
come to  some  extent  by  using  steam  shovels. 

In  the  zinc  field  of  northern  Arkansas,  the  largest 
production  came  from  the  Zinc  camp  in  Boone  County. 
With  the  shipping  point  close  by,  and  mining  done 
mostly  in  ground  requiring  little  powder,  operations 
were  profitable.  Practically  all  the  output  was  sold  on 
the  open  market. 

Kentucky  and  Other  States 

Wages  advanced  in  the  fluorspar  district  of  Kentucky 
over  lOO'^'r  in  1918,  but  failed  to  draw  suflScient  labor. 
Car  shortage  and  railway  embargoes  in  the  first  quarter 
interfered  with  shipments.  Motor  trucks  largely  sup- 
planted wagons  for  haulage  to  shipping  points.  Fluor- 
spar was  classed  as  a  war  mineral  too  late  to  stimulate 
its  production.  Many  properties  changed  hands  during 
1918  in  both  the  Kentucky  and  Illinois  portions  of  the 
fluorspar  district,  but  no  substantial  new  producers  were 
brought  in.  The  chief  development  brought  about  by 
the  entrance  of  new  capital  was  the  reopening  of  old 
mines.  The  one  transaction  of  importance  during  1918 
was  the  sale  of  the  Kentucky  Fluorspar  Co.,  with  other 
mines  differently  owned,  namely,  the  Susie  Beeler  and 
Mary  Belle,  to  one  holding  company,  for  |500,000, 
which  company  has  not  assumed  a  corporate  title. 
Several  new  concentrators  were  built,  and  there  was 
a  marked  advance  in  installing  more  substantial  ma- 
chinery and  mine  equipment.  One  important  develop- 
ment was  the  change,  on  a  large  scale,  from  steam  to 
crude-oil-burning  plants  and  electrical  installations  for 
pumping. 

In  Tennessee,  operation  in  the  Ducktown  basin  was 
steady  throughout  1918.     Many  small  manganese  prop- 


erties were  under  development  in  Johnson  and  Carter 
counties.  In  Virginia,  manganese  mining  was  pursued 
in  various  localities.  The  Crimora  company  put  both 
mills  in  operation.  In  Georgia,  the  Chestatee  Pyrites  and 
Chemical  Co.  started  an  experimental  mill,  built  10  miles 
of  railroad,  and  enlarged  its  hydroelectric  plant.  In 
North  Carolina,  the  Moody  Mica  Co.,  at  Franklin,  was 
sold  to  Philadelphia  interests  after  producing  $40,000 
worth  of  mica.  In  Maine,  the  old  Douglass  property,  at 
Blue  Hill,  was  developed  by  the  American  Smelting  and 
Refining  Co.;  100-150  tons  of  chalcopyrite  was  mined 
and  milled  daily  and  the  concentrates  were  shipped  to 
Perth  Amboy. 

Alaska 

According  to  the  advance  statement  of  the  U.  S. 
Geological  Survey,  the  value  of  Alaska's  mineral  output 
in  1918  decreased  $12,000,000  from  that  of  1917  and 
was  the  smallest  since  1914.  The  decrease  was  chiefly 
in  copper  and  gold,  and  was  due  to  shortage  of  labor 
and  ships  and  to  high  costs. 

Fourteen  copper  mines  were  operated,  against  17  in 
1917.  Six  mines  in  the  Ketchikan  district  yielded  1,781,- 
000  lb.;  four  in  the  Prince  William  Sound  district. 
15,060,000  lb.;  and  four  in  the  Chitina  district  52,585.- 
000  pounds. 

About  28  gold  dredges  were  operated  in  1918 — 20 
in  Seward  Peninsula,  three  in  the  Iditarod  district,  two 
in  the  Fairbanks  district,  and  one  each  in  the  Circle, 
Yentna,  and  Kuskokwim  districts.  About  25  gold-lode 
mines  were  worked,  compared  with  31  in  1917. 

About  94i  tons  of  cassiterite,  containing  113,000  lb. 
of  tin,  was  mined  during  the  year.  Most  of  this  came 
from  the  York  district,  Seward  Peninsula,  where  one 
dredge  was  operated.  Stream  tin  was  also  obtained 
by  sluicing  at  one  mine  in  the  district  and  at  several 
mines  in  the  Hot  Springs  district. 

Palladium  was  produced  for  the  first  time,  coming 
from  the  copper  ore  of  the  Salt  Chuck  mine,  near 
Ketchikan.  Platinum  also  was  derived  from  this  ore, 
as  well  as  from  the  gold  placers  of  the  Dime  Creek 
district,  on  Seward  Peninsula.  The  new  Salt  Chuck 
concentrator  is  said  to  have  operated  successfully. 

In  the  Juneau  district,  the  Alaska  Gastineau,  Alaska 
Juneau,  and  Ready  Bullion  mines  were  operated 
steadily,  though  at  reduced  capacity.  In  the  Sitka 
district,  the  Chichagoff  mine  ran  throughout  the  year, 
and  development  work  was  done  at  the  Hearst  Chichagoff. 

In  the  Copper  River  region,  the  Kennecott  Bonanza 
and  Jumbo  mines  were  operated  steadily,  except  for  a 
two-weeks'  shut-down  at  the  Bonanza.  Jumbo  shipments 
were  curtailed  for  six  weeks.  The  ammonia-leaching 
plant  at  the  end  of  1918  was  able  to  treat  all  the  con- 
centrator tailings. 

The  Mother  Lode  shipped  ore  during  the  winter,  and 
continued  shaft  sinking.  The  Nugget  Creek  mine  of 
the  Alaska  Copper  Corporation  was  operated  part  of  the 
year,  and  shipped  ore  and  concentrates.  The  North 
Midas  Copper  Co.'s  gold  mine  was  operated  part  of 
the  year. 

In  the  Cook  Inlet-Susitna  region,  the  chromite  mine 
at  Port  Chatham  was  operated  throughout  the  season, 
producing  somewhat  more  than  in  1917.  A  wharf  and 
tramway  were  built,  and  a  stamp  mill  was  installed. 
Chrome  discoveries  were  reported  on  Peters  Creek. 
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WHEN  all  the  figures  are  compiled,  it  will  prob- 
ably be  found  that  the  value  of  the  mineral 
production  of  the  Province  of  Ontario  during 
1918  will  considerably  exceed  that  of  any  previous 
year.  The  staple  metals  of  Ontario  are  nickel,  copper, 
silver,  and  gold.  The  first  two  were  produced  in  greater 
quantity  than  ever  before.  Gold  will  show  a  slight  in- 
crease over  1917,  but  a  reduction  as  compared  with 
1916,  whereas  silver  will  show  a  falling  off  of  about 
two  million  ounces.  The  prices  of  nickel  and  silver 
have  both  advanced;  the  price  of  copper  has  receded, 
and  gold,  of  course,  remains  stationary.  The  net  re- 
sult is  a  decided  increase  in  the  aggregate  value  of 
these  metals. 

Gold  Production  Increased 

The  production  of  gold  in  1917  was  valued  at  $8,698,- 
735;  in  1918  it  was  about  $9,200,000.  This  increase  of 
about  5  or  6<'f,  although  not  great  and  made  in  face  of 
the  severe  and  accelerating  handicap  under  which  gold 
mining  has  been  laboring  for  the  last  four  years,  shows 
the  essentially  sound  position  of  gold  mining  in  the 
province.  The  main  gold  field  is  that  of  Porcupine, 
where  only  two  mines,  the  Hollinger  and  Mclntyre, 
remained  in  operation  throughout  the  entire  year.  The 
mill  at  the  Dome  mine,  normally  a  large  producer,  was 
idle  for  all  of  1918,  and  Porcupine  Crown,  Schumacher, 
and  Vipond-North  Thompson  were  likewise  unproduc- 
tive for  most  of  the  year. 

At  the  Kirkland  Lake  camp  six  mills  are  now  in  ex- 
istence. At  the  Lake  Shore  mine,  milling  operations 
began  in  March,  and,  up  to  the  end  of  September,  11,253 
tons  of  ore  had  been  treated  and  a  recovery  of  $271,265, 
or  $24.10  per  ton,  had  been  obtained.  The  Kirkland 
Lake's  new  mill  started  work  in  December.  The  Patri- 
cia, at  Boston  Creek,  and  the  Davidson,  at  Porcupine, 
were  also  new  producers  in  1918.  At  Boston  Creek  a 
new  find  of  gold  telluride  on  the  Miller  Independence 
attracted  considerable  attention. 

Hollinger  Operates  at  Half  Capacity  and 
McIntyre  at  Full  Capacity 

The  Hollinger  mine,  at  Porcupine,  is  preeminently  the 
leader  in  gold  production  in  this  province,  and  is,  in 
fact,  one  of  the  great  gold  mines  of  the  world.  In  1918 
it  yielded  in  bullion  about  $6,200,000.  Up  to  the  end 
of  1918  its  total  output  was  about  $26,000,000,  and  it 
ha.M  paid  over  $9,000,000  in  dividend.s.  The  mill  op- 
erated 100  .stamps  during  the  year,  or  half  capacity. 
Scarcity  and  inofficiency  of  labor,  combined  with  high 
wages  and  increased  cost  of  supplies,  were  formidable 
obstacles,  yet  the  mine  was  kept  in  operation  and  made 
good  profits.  The  new  central  six-compartment  shaft 
was  placed  in  service  down  to  the  800-ft.  level,  and  sink- 
ing was  continued  to  the  1250-ft.  level.  P.  A.  Robbins, 
director  and  general  manager  of  the  mine  from  the  be- 
ginning, resigned  to  join  the  United  States  overseas 
forces,  and  wa."  succeeded  by  A.  F.  Brigham. 

The  Mclntyre  mine  continued  its  active  development 
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and  operated  the  mill  at  capacity.  The  property  now 
includes  what  was  formerly  the  Mclntyre  property,  the 
Pearl  Lake,  the  Jupiter,  and  Plenaurum,  and  an  option 
has  been  taken  on  the  Newray.  Production  in  1918  was 
about  $1,600,000.  Ore  reserves  of  June  30,  1918,  were 
$4,490,432.  At  the  Dome  mine,  although  the  mill  was 
closed,  underground  development  was  continued.  The 
Dome  Lake  and  West  Dome  operated  for  a  few  months 
only.  In  the  northern  part  of  Whitney  Township,  the 
Davidson  property  was  worked  with  fair  regularity 
throughout  the  year,  and  apparently  with  favorable  re- 
sults. At  the  more  recent  gold-mining  camps,  Fort  Mata- 
chewan  and  Lightning  River,  development  work  has  been 
continued,  but  they  have  not  yet  reached  the  producing 
stage.  The  Otisse  claims,  in  the  former  field,  give 
much  promise. 

Value  of  Silver  Production  Second  to 
Banner  Yield  in  1912 

Silver  production  for  1918  was  17,500,000  oz..  with 
a  value  of  about  $16,675,000.  as  against  19,479,692  oz. 
in  1917.  In  value  the  production  of  1918  was  second 
only  in  the  history  of  Cobalt  to  that  of  1912,  when  the 
output  at  60.8c.  per  oz.  was  worth  $17,408,935.  The 
Cobalt  area  is  still  producing  freely,  though  on  a  de- 
clining scale.  The  total  yield,  including  the  output  of 
Casey  Township,  South  Lorrain,  and  Gowganda,  from  the 
beginning  to  the  end  of  1918,  has  been  about  292,000,000 
oz.  Nipissing,  Mining  Corporation  of  Canada,  Kerr 
Lake,  O'Brien,  Coniagas,  McKinley-Daragh-Savage, 
Buffalo,  and  Temi.skaming  were  the  leading  producers. 
Considerable  work  was  done  during  the  year  in  the  south- 
eastern part  of  the  camp  in  the  hope  of  encountering 
rich  veins,  such  as  those  found  in  the  Keewatin  series  at 
the  Temiskaming  and  Beaver  mines.  The  lower  contact 
of  the  diabase  sill,  reached  at  1675  ft.  in  the  latter 
mine,  has  not  proved  very  productive.  On  the  north,  in 
Bucke  Township,  the  old  Green-Meehan  property  has 
been  reopened  and  has  yielded  some  good  ore.  The 
Mining  Corporation  is  sinking  a  shaft  at  North  Cobalt. 

The  Miller  Lake-O'Brien,  the  best  mine  yet  found  in 
the  Gowganda  area,  is  proving  a  rich  deposit,  and  its 
exploition  has  stimulated  interest  in  nearby  claims. 
In  South  Lorrain,  the  Wettlaufer  and  Keeley  properties 
were  operated. 

There  were  no  labor  troubles  in  Cobalt  during  1918, 
a  sliding  scale  being  in  operation  by  which  wages  in- 
creased 25c.  per  day  with  everj'  10c.  increase  in  the 
price  of  silver. 

Reorganization  of  International  Nickel  Company 

The  nickel  contents  of  the  Sudbury  mattes  amounted 
to  44,700  tons  in  1918,  compared  with  41,887  tons  pro- 
duced in  1017,  and  the  value  of  the  nickel  in  the  matte 
wa.s  $26,800,000,  as  against  $20,943,500  in  1917.  An  im- 
portant reorganization  took  place,  by  which  the  Inter- 
national Nickel  Co.  of  Canada  absorbed  the  old  Cana- 
dian Copper  Co.,  the  power  companies,  and  the  refinery 
at  Port  Colborne.  The  head  office  of  the  new  company 
is  in  Toronto,  through  which  all  export  business  will 
be  handled.     The   International   Nickel  Co    of  Canada 
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will  sell  nickel,  blister  copper,  and  matte.  A.  D.  Miles 
is  president,  and  J.  L.  Agnew  is  vice-president  and 
general  manager.  The  chief  supply  of  this  company's 
ore  came  from  the  Creighton  mine,  although  a  small 
production  was  taken  from  the  Cream  Hill  mine.  The 
extensive  program  that  has  been  under  way  at  the 
Creighton  mine  for  the  last  four  years,  by  which  the 
method  of  mining  was  changed  and  a  new  surface  equip- 
ment installed,  has  been  completed,  and  the  mine  is  now 
yielding  approximately  125,000  tons  per  month.  To 
avoid  shortage  of  water-power  during  the  dry  season, 
the  International  Nickel  Co.  is  putting  in  a  large  dam 
on  the  Spanish  River  above  High  Falls,  and  this  de- 
velopment is  not  expected  to  be  completed  until  1921. 

Operations  of  Mono  Nickel  Co.  and  British 
America  Nickel  Corporation 

The  Mond  Nickel  Co.  operated  the  Garson,  Worthing- 
ton,  Levack,  and  Bruce  mines.  The  last  named  yields 
a  siliceous  ore  which  is  valuable  for  flux,  and  also  car- 
ries some  copper.  Developments  at  the  Levack  mine 
have  been  satisfactory;  it  has  now  been  shown  that 
this  deposit  is  one  of  the  large  orebodies  of  the  Sudbury 
district,  and  that  the  ore  is  of  a  grade  above  the  aver- 
age. The  Mond  company  did  considerable  diamond  drill- 
ing on  property  adjoining  the  Creighton  mine,  in  the 
hope  of  striking  an  extension  of  this  rich  orebody.  Four 
drill  holes  from  2-500  to  3000  ft.  deep  were  put  dowTi, 
but  the  results  have  not  been  announced.  The  output 
of  the  Alexo  nickel  mine,  Porcupine  district,  amount- 
ing to  about  10,000  tons,  was  shipped  to  Coniston  and 
smelted  with  the  Mond  company's  ore. 

The  British  America  Nickel  Corporation  was  engaged 
chiefly  in  construction  work  in  1918.  Many  of  the 
buildings  at  the  smeltery  are  now  completed,  and  it  is 
expected  that  smelting  will  be  begun  before  the  end  of 
1919.  Development  at  the  Murray  mine  was  continued, 
and  a  shaft  house,  ore  house  and  storage  bins  were 
erected.  Electric  power  in  the  neighborhood  being  prac- 
tically all  in  use,  the  company  decided  to  build  its  re- 
finery near  Hull,  Quebec,  where  power  from  the  Ot- 
tawa River  was  available.  Active  construction  on  the 
refinery  plant  has  been  going  on  for  the  last  eight 
months.  About  115  tons  of  metallic  nickel,  besides  a 
quantity  of  nickel  oxide,  was  produced  by  the  refineries 
treating  the  silver  ores  from  the  Cobalt  mines. 

Copper  Mining  Unprofitable  in  Ontario 

High  operating  costs,  increased  freight  and  smeltery 
charges,  and  the  lack  of  a  customs  smelter  made  cop- 
per mining  in  Ontario  in  1918  unprofitable.  The  only 
non-nickeliferous  ore  shipment  was  a  trial  lot  from  the 
Hudson  Copper  Co.  at  Havilah.  The  Sudbury  mattes 
contained  about  23,000  tons  of  copper,  valued  at  $8,- 
500,000,  as  compared  with  21,197  tons,  worth  $7,842,290, 
in  1917,  the  copper  being  valued  in  the  matte  at  20c. 
per  lb.  Blister  copper  is  one  of  the  products  of  the  In- 
ternational company's  new  refinery  at  Port  Colborne, 
which  has  a  capacity  of  refining  10,000  tons  of  nickel 
and  a  corresponding  quantity  of  copper  per  annum. 

During  the  first  nine  months  of  1918  154,243  tons  of 
iron  ore  was  shipped,  of  which  69,357  tons  was  exported. 
The  principal  production  was  by  the  Algoma  Steel  Cor- 
poration from  the  Magpie  mine,  and  by  Moose  Mountain, 
Ltd.,  from  the  mine  of  that  name.    The  Magpie  ore  is 


siderite,  which  is  roasted  and  nodulized.  Moose  Moun- 
tain ore  is  subjected  to  magnetic  concentration,  and  is 
then  briquetted.  In  both  cases  the  product  is  first- 
class  for  bessemer  use.  Small  shipments  were  made  by 
the  Poe  Mining  Co.  from  Palmerston  Township,  and 
by  the  Canadian  Union  Iron  Mines  Corporation  from 
Drummond  Township.  There  was  charged  into  the  blast 
furnaces  of  the  province  upward  of  1,500,000  tons  of 
iron  ore,  mostly  imported,  producing  about  890,000  tons 
of  pig  iron.  In  1917  the  quantity  of  ore  smelted  was 
1,316,199  tons,  and  the  quantity  of  pig  iron  produced, 
691,233  tons.  For  the  nine  months  ending  Sept.  30, 
1918,  steel  production  amounted  to  668,333  tons,  most 
of  which  was  shell  steel. 

Cobalt,  Nickel,  Lead,  and  Non-Metallic  Products 

The  silver  refineries  recover  the  cobalt,  nickel,  and 
arsenic  contents  of  the  Cobalt  ores,  as  well  as  the  silver. 
Hitherto,  the  two  former  have  been  largely  produced  as 
cobalt  oxide  and  nickel  oxide,  but  there  is  now  a  strong 
tendency  to  convert  these  substances  into  the  metallic 
form.  During  the  first  nine  months  of  1918,  217,291 
lb.  of  metallic  cobalt  and  582,992  lb.  of  metallic  nickel 
were  produced,  in  addition  to  397,728  lb.  of  cobalt  oxide 
and  5592  lb.  of  nickel  oxide.  Other  cobalt  and  nickel 
compounds,  amounting  to  367,923  lb.,  were  also  made. 
The  value  of  these  subsidiary  contents  of  the  silver 
veins  for  1918  is  probably  not  less  than  $2,000,000. 
Much  of  the  metallic  cobalt  is  utilized  in  making 
stellite,  a  cobalt-chromium  alloy  of  value  for  high- 
speed tools. 

For  the  nine  months  ended  Sept.  30,  the  lead  mine 
and  smeltery  at  Galetta,  on  the  Ottawa  River,  produced 
1,291,571  lb.  of  lead,  valued  at  $115,117.  This  mine  is 
owned  by  the  James  Robertson  Estate,  Montreal,  and 
the  entire  product  is  shipped  to  the  company's  works 
in  that  city. 

Three  feldspar  quarries  were  in  operation  in  On- 
tario in  1918,  producing  until  November,  when  the  de- 
mand slackened,  an  average  of  2500  tons  per  month. 
The  productive  feldspar  area  is  near  Verona,  on  the 
Kingston  &  Pembroke  Ry. ;  the  principal  operators  be- 
ing Feldspar,  Ltd.,  Eureka,  and  Feldspar  Quarries,  Ltd. 
The  product  goes,  in  peace  times,  to  the  potteries  of 
East  Liverpool,  Ohio,  and  Newark,  N.  J.,  but  a  large 
proportion  of  the  1918  output  was  used  by  the  United 
States  for  war  purposes. 

Mica  was  produced  by  the  Lacey  mine,  near  Syden- 
ham, the  output  being  about  6000  lb.  per  week  of  rough- 
cobbed  mica.  The  mine,  which  is  operated  and  owned 
by  the  General  Electric  Co.,  was  worked  on  the  seventh 
level,  about  185  ft.  below  the  surface.  All  the  other 
mica  properties  were  inactive,  owing  to  the  war. 

Three  companies  operated  graphite  mines:  Black 
Donald,  at  Calabogie;  Globe  Graphite,  at  Fort  Elmsley, 
and  Timmins,  in  North  Burgess  Township.  The  first 
two  mines  are  worked  by  old-established  concerns,  the 
former  employing  about  eighty  men  and  the  latter 
about  fourteen.  The  vein  on  the  Timmins  property 
has  been  stripped  for  a  short  distance  and  traced  for 
about  a  mile  and  varies  in  width  from  25  to  75  ft.  A 
200-ton  mill  is  being  erected,  and  is  expected  to  be  in 
operation  by  Feb.  1,  1919. 

The  demand  for  pyrites  was  urgent  in  1918,  the  prin- 
cipal producer  being  the  Nichols  Chemical  Co.,  whose 
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mines  are  at  Northpines,  Goudreau,  and  Sulphide.  This 
company  has  also  an  acid  plant  at  the  last-named  place. 
The  yield  of  petroleum  in  Ontario  in  1918  was  greater 
than  in  1917,  owing  to  the  development  of  the  new  field 
in  Mosa  Township.  From  appearances,  however,  Mosa 
is  not  likely  to  have  a  long  life.  The  natural-gas  areas 
are  situated  on  the  east  and  north  shores  of  Lake  Erie, 
and  supply  a  large  part  of  the  population  there  with 
fuel.  Severe  weather  conditions  in  the  winter  of  1917- 
18,  concurring  with  a  shortage  of  gas,  led  the  Legisla- 
ture to  confine  the  use  of  gas  to  domestic  consumers, 


thus  cutting  off  the  supply  from  industries  and  from  all 
classes  of  manufactures. 

Salt  from  the  Lake  Huron  area,  quartz  from  Dill  and 
other  places,  talc  and  fluorspar  from  Madoc  were  also 
produced  in  increased  quantities.  The  last-named  was 
in  active  demand  up  to  $30  per  ton  for  use  in  steel 
plants.  A  small  quantity  of  gypsum  is  mined  annually 
in  the  valley  of  the  Grand  River.  Building  materials, 
such  as  cement,  brick,  stone,  and  lime,  continued  in  fair 
production,  notwithstanding  the  lessened  activity  in  the 
building  trades. 


Mining  in  British  Columbia  in  1918 


By  ROBERT  DUNN* 


THE  outbreak  of  war  in  1914  served  to  stimulate 
British  Columbia's  mining  industry,  which  settled 
down  to  a  steady  advance  during  the  following 
year,  and  in  1916  reached  its  peak,  the  value  of 
the  output  for  the  latter  period  creating  the  new  record 
of  $42,290,462.  There  was  a  decline  of  $5,280,070  in 
1917,  and  the  completion  of  1918  brings  much  specu- 
lation in  the  Canadian  West  as  to  what  the  official 
returns  for  the  year  will  show  and  what  the  future 
holds   in  store. 

The  copper  output  for  1918  was  probably  greater 
than  that  of  1917,  and  the  same  may  be  said  of  coal. 

The  Department  of  State  has  definitely  declined  to 
consider  the  restriction  on  Brazilian  manganese  and 
chrome,  which  was  suggested  by  the  War  Industries 
Board. 

Silver  production  was  about  the  same,  but  the  final 
figures  will  probably  show  that  there  was  a  decline  in 
the  output  of  gold,  lead,  and  zinc.  High  costs  and 
the  difficulty  of  obtaining  labor  were  mainly  responsible 
for  the  unsatisfactory  indications  in  respect  of  the 
three  last-mentioned  products.  In  fact,  these  handicaps 
affected  adversely  all  mining  enterprise  in  the  province 
throughout  1918. 

The  market  quotation  for  copper,  fixed  by  the  gov- 
ernment, remained  firm  throughout  1918  at  a  good 
figure,  and  the  big  companies  naturally  adopted  and 
maintained  a  policy  of  keeping  their  output  as  nearly 
a.s  possible  at  the  maximum.  Under  the  circumstances 
it  was  to  the  advantage  of  concerns  having  extensive 
facilities  to  meet  the  increasing  schedule  of  wages  and 
thus  avoid  the  danger  of  labor  troubles.  The  slogan 
was  "Get  out  the  ore!";  and  the  larger  companies,  par- 
ticularly the  Granby  Consolidated  Mining,  Smelting  and 
Power  Co.,  Ltd.,  adhered  to  it  with  good  result.'*. 

Briti.sh  Columbia's  copper  output  during  1916  was 
65,378..364  lb.  and  in  1917  it  was  59,007,565  lb.  So  far  as 
the  figures  available  permit  analysis,  the  output  for  the 
first  nine  months  of  1918  is  as  follows:  Granby  Con- 
solidated Mining,  Smelting  and  Power  Co.,  Ltd.,  29,- 
081,635  lb.;  American  Smelting  and  Refining  Co.,' 
(Briti.nh  Columbia  ores  treated  at  the  company's 
Tacoma,  Wa.sh..  smeltery),  16,344.376  lb.;  Lady.smith 
Smelting  Corporation,   (now  closed),  92,212  lb.,  making 
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a  total  of  45,518,223  lb.  The  last  quarter  of  1918, 
therefore,  must  attain  a  production  of  13,489,342  lb. 
to  equal  the  output  in  1917.  Inasmuch  as  the  Granby 
and  Tacoma  smelteries  have  been  producing  at  the  rate 
of  13,779,972  lb.  per  quarter,  and  no  mention  is  made  of 
the  production  of  the  Trail  smeltery  of  the  Consolidated 
Mining  and  Smelting  Co.,  Ltd.,  of  Canada,  it  is  to  be 
presumed  that  the  final  figures  for  1918  will  be  some- 
what better  than  those  for  1917. 

The  coal  output  of  British  Columbia  up  to  the  end 
of  October,  1918,  was  2,204,255  gross  tons,  so  that 
to  equal  the  1917  production  of  2,398,715  tons  it  is 
patent  that  the  output  of  November  and  December  must 
total  194,460  tons.  Considering  that  the  production  for 
October  totaled  217,482  tons,  it  is  probable  that  the 
production  for  1918  will  e.xceed  that  of  1917  by  at 
least  a  quarter  of  a  million  tons.  The  coal  operators 
faced  some  hard  problems  during  the  year,  especially 
on  Vancouver  Island  and  in  the  Crowsnest  field,  which 
are  the  greatest  producing  districts.  On  Vancouver 
Island,  in  addition  to  costs  and  labor,  there  was  the 
difficulty,  at  least  in  one  instance,  of  replacing  the 
worked-out  ground  with  a  new  mine  and  maintaining 
production.  There  was  also  a  serious  accident  in 
Nanaimo,  16  men  losing  their  lives  through  the  break- 
ing of  a  cable  on  a  descending  cage,  and  the  ravages 
of  Spanish  influenza  curtailed  the  tonnage  to  a  large 
extent.  In  the  Crowsnest  field,  the  strike  at  Fernie 
and  Michel  camps  to  obtain  a  single  shift  at  some  of 
the  mines,  which  were  said  by  the  miners  to  be  danger- 
ous under  the  two-shift  system,  caused  a  drop  in  pro- 
duction of  at  least  60.000  tons. 

Gold  production  was  aff'ected  more  than  that  of  any  of 
the  other  metals  becau.se  of  its  fixed  price.  The  Ross- 
land  camp,  operated  by  the  Consolidated  Mining  and 
Smelting  Co.  of  Canada,  and  the  greatest  single  producer 
of  gold  in  the  province,  was  closed  early  in  the  year. 
Similarly,  the  placer  camps  were  hard  hit,  and  the  gold 
output  for  1918  will  undoubtedly  reflect  the  conditions 
described. 

Lead  and  zinc  production  was  also  hampered  by  high 
costs  and  lack  of  labor.  Many  of  the  small  operators  of 
the  Knotonny  and  Boundary  districts  found  it  impossible 
to  continue  shipments  at  a  profit.  A  comparative 
statement,  recently  issued  by  the  Con.solidated  Mining 
and  Smelting  Co.  of  Canada,  shows  the  tonnages  received 
at  the  Trail  smeltery  for  treatment  during  the   first 


January  11,  1919 


ENGINEERING  AND  MINING  JOURNAL 


111 


nine  months  of  the  last  three  years.  These  were 
415,983  tons  in  1916;  327,639  in  1917,  and  217,417  tons 
in  1918.  At  the  end  of  October,  1917,  148  mines  were 
shipping  to  the  Trail  smeltery  more  or  less  regularly, 
but  on  Oct.  31,  1918,  the  total  number  of  mines  shipping 
was  only  122. 

It  is  interesting  to  note  that  the  Trail  smeltery  has 
been  a  storm  center  throughout  the  year,  it  being 
charged  by  small-mine  operators  that  its  custom  rates 
are  excessive.  The  reply  from  the  management  was  to 
the  effect  that  the  increases  that  have  been  announced 
are  fully  justified  by  conditions.  As  a  result  of  the  for- 
mer's agitation,  the  Dominion  government  authorized 
an  investigation  of  the  affairs  of  the  Consolidated  Min- 
ing and  Smelting  Co.,  with  particular  reference  to  the 
conduct  of  the  Trail  smeltery. 

Under  war  pressure,  some  minerals  were  brought  to 
light  in  British  Columbia  of  which  formerly  little  had 
been  known  in  the  Canadian  West.  Most  important  of 
these  is  manganese,  of  which  several  promising  deposits 
have  been  located  in  the  Cowichan  district,  Vancouver 
Island.  Chromite  also  has  been  discovered,  and  several 
of  the  deposits  are  encouraging.  A  large  molybdenite 
property  at  Alice  Arm,  scheelite  deposits  in  the  Cari- 
boo district  near  Barkerville,  and  platinum  in  the  Tula- 
meen  River  district  are  among  the  more  notable 
developments. 

The  phrase  "the  mineral  resources  of  the  country 
have  oeen  but  scratched"  can  be  applied  to  British  Co- 
lumbia literally  and  without  exaggeration.  Naturally 
the  annual  output  fluctuates  considerably,  but  an  up- 
ward curve  has  been  steadily  maintained.  This  ten- 
dency has  been  more  marked  during  the  last  few  years, 
and  with  the  return  to  normal  conditions,  and  in  view 
of  the  demands  to  the  reconstruction  period,  the  im- 
portance of  the  mining  industry  of  the  province  is  bound 
to  be  demonstrated  to  an  increasing  extent. 


Mining  in  Manitoba  in  1918 

By  R.  C.  Wallace* 

In  northern  Manitoba,  6300  tons  of  copper  ore  was 
shipped  from  the  Mandy  mine  to  Trail,  B.  C,  in  1918. 
A  minimum  of  10,000  tons  will  be  hauled  by  wagon 
during  the  winter,  to  be  ready  for  water  transportation 
in  the  spring.  At  the  Flin  Flon  property,  diamond 
drilling  was  continued  until  June,  when  the  preliminary 
mapping  of  the  orebody  was  completed.  It  is  expected 
that  work  will  proceed  on  this  property,  now  that  the 
difficulties  of  development  incident  to  war  conditions 
have  been  removed.  Necessary  development  work  in- 
cludes the  building  of  a  railway  approximately  80  miles 
long  from  The  Pas,  the  erection  of  a  smeltery  on  the 
property,  and  the  development  of  power  and  power 
transmission  over  a  distance  of  at  least  35  miles,  and 
probably  60  miles.  Several  discoveries  of  copper  sul- 
phides were  made  in  1918  in  the  Athapapuskow-Copper 
Lake  areas. 

The  Rex  mine,  on  Wekusko  Lake,  is  responsible  for 
the  first  continuous  production  of  gold  in  Manitoba.  On 
this  property  a  40-ton  Lane  mill  started  operations  in 
May.  The  ore  is  stoped  from  a  100-ft.  level.  The  vein, 
the  width  of  which  continues  to  average  44  ft.,  shows 


uniformly  high  assays.  Development  is  proceeding  on 
other  properties  on  Wekusko  Lake,  and  gold  discoveries 
as  well  have  been  made  on  Copper  Lake  and  on  Knee 
Lake,  on  the  historic  fur-trade  route  from  Norway 
House  to  York  Factory. 

In  the  Rice  Lake  district,  sinking  has  continued  on 
the  Gold  Pan  property  to  the  200-ft.  level,  and  a  small 
stamp  mill  will  be  installed  during  the  winter.  North 
of  the  Hole  River,  the  Luleo  property,  a  wide  shear  zone 
mineralized  with  gold  has  been  surface  prospected,  and 
plans  are  now  formulated  for  extensive  development. 
Machinery  will  be  installed  this  winter  to  operate  the 
property  on  a  large  scale. 

In  the  Falcon-Star  Lake  district,  considerable  interest 
has  been  taken  in  the  development  of  scheelite  and 
molybdenite  properties.  The  molybdenite  occurs  in  peg- 
matite veins,  parallel  to  the  granite  contact,  and  the 
.scheelite  in  stringers  in  epidotized  zones  of  greenstone 
also  parallel  to  the  contact.  Several  tons  of  tungsten 
ore  have  been  shipped  to  the  Mines  Branch  at  Ottawa 
for  treatment,  that  the  values  and  milling  methods 
might  be  determined. 

During  1918  a  Manitoba  branch  of  the  Canadian  Min- 
ing Institute  was  established.  This  branch  will  un- 
doubtedly be  of  assistance  in  promoting  the  best  inter- 
ests of  the  industry  in  the  province. 
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Mining  in  Cuba  in  1918 

The  center  of  mining  activities  in  Cuba  in  1918 
continued  to  be  the  Province  of  Oriente,  which  during 
the  first  six  months  of  the  year  produced  nearly  13,000 
tons  of  copper  concentrates,  407  tons  of  chrome  ore, 
471,317  tons  of  iron  ore,  and  40,781  tons  of  manganese 
ore.  These  are  official  figures.  Those  for  the  second 
semester  are  not  yet  available,  but  there  is  no  apparent 
reason  why  they  should  not  be  about  the  same. 

Owing  to  shortage  of  labor  and  shipping  tonnage,  the 
production  of  copper  and  iron  decreased  16*:^  and  30%, 
respectively,  as  compared  with  the  second  half  of  1917. 
The  pressing  demand  for  manganese,  however,  creating 
special  .sea  transportation  facilities  for  this  mineral, 
made  it  possible  to  surpass  by  47%  the  output  of  the 
previous  semester.  There  is  no  doubt  that,  with  the  aid 
of  good  roads,  this  amount  might  have  been  exceeded, 
in  view  of  the  abundance  of  manganese  deposits;  but 
the  Province  of  Oriente  is  still  almost  destitute  of  high- 
ways. As  high  as  $22  per  ton  for  freight  has  been 
paid  from  mine  to  railway— a  particularly  e.xcessive 
amount  in  a  country  of  such  a  size  and  shape  as  Cuba. 
No  gold  was  produced  in  the  first  semester  of  1918,  as 
compared  with  an  extraction  of  2650  tons  of  ore  in  the 
second  half  of  1917. 

A  large  amount  of  exploration  was  done  during  1918 
throughout  the  province,  and  results  indicate  a  probable 
increase  of  considerable  importance  in  Oriente's  copper 
production  in  the  near  future;  and  the  same  may  be 
said  of  the  remaining  five  provinces  of  Cuba. 

New  companies  organized  during  1918  are  absorbing 
the  comparatively  large  number  of  concerns  created  in 
recent  years.  Many  failures  have  been  registered,  as 
was  to  be  expected ;  but  the  work  thus  far  accomplished 
has  provided  a  wholesome  -stimulant,  and,  as  a  result, 
Cuba  may  be  classed  as  a  copper  country.  Actually, 
however,  but  one  mine  outside  of  Oriente  has  produced 
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copper  in  commercial  quantities  during  the  year, 
namely,  the  Matahambre  mine,  in  the  Province  of  Pinar 
del  Rio.  Its  output  for  the  year  is  approximately  75,000 
tons  of  ore.  The  erection  of  a  1000-hp.  power  plant 
at  the  coast  is  reported,  and  a  mill  at  the  mine,  10  miles 
inland,  has  been  completed.  Silver  and  coal  deposits 
were  prospected  during  the  year  in  various  parts  of  the 
island. 

Another  phase  of  mining  which  has  displayed  great 
activity,  but  which  at  present  is  at  a  low  ebb,  is  oil 
mining.  Havana  Province  has  been  the  main  field  of 
activity.  Three  wells  have  been  sunk  to  2000  ft.  and 
over,  but  by  far  the  majority  have  been  let  down  to 
about  1000  ft.  Three  companies,  of  a  total  of  about 
40,  have  met  success  in  obtaining  productive  wells,  one 


having  sunk  13.  The  output  for  the  year  will  be  about 
32,000  barrels,  of  which  24,000  is  credited  to  the  com- 
pany alluded  to.  This  does  not  include  oil  used  as  fuel 
on  the  oil  properties  by  themselves,  of  which  no  figures 
are  available.  The  price  obtained  during  the  latter 
months  of  1918  was  12Jc.  a  gallon  at  the  nearest  railway 
station. 

Surface  indications  of  oil  are  to  be  found  over  a 
large  stretch  of  territory,  and  the  total  of  about  60,000 
barrels  which  has  been  obtained  to  date  represents  the 
output  from  wells  in  an  area  of  about  five  acres.  It 
should  be  added  that,  if  efforts  so  far  have  achieved 
less  success  than  was  expected,  this  has  been  due  chiefly 
to  the  unsound  basis  on  which  the  matter  has  been 
handled. 


Mexican  Mining  in  1918 


THE  payment  of  dividends  during  1918  by  a  num- 
ber of  concerns  operating  in  Mexico,  such  as  the 
Amparo  Mining  Co.,  the  Greene  Cananea  Copper 
Co.,  the  Luck>'  Tiger  Combination  Gold  Mining  Co.,  the 
Mexico  Mines  of  El  Oro,  Ltd.,  the  Esperanza  Mining 
Co.,  the  Santa  Gertrudis  Co.,  Ltd.,  the  El  Oro  Mining 
and  Ry.  Co.,  and  the  two  important  American  smelting 
companies,  is  an  indication  that  conditions  in  some  parts 
of  the  countrj'  have  been  better  than  in  others.  A  num- 
ber of  other  properties  started  operations  during  the 
period,  in  some  instances  following  the  blowing  in  of 
American-owned  smelteries  in  the  neighborhood. 

The  resumption  of  work,  however,  has  arisen  largely 
from  necessity,  coupled  with  a  confidence  in  the  future 
which  was  born  of  a  hope  that  a  return  to  activity  on 
the  part  of  the  operators  would  engender  a  certain  con- 
sideration on  the  part  of  the  Mexican  authorities.  It 
was  also  hoped  that  Mexicans  would  recognize  the  fact 
that  the  evils  existing  are  serious  deterrents  to  national 
progress  and  development;  and  that  the  very  existence 
of  their  own  people  is  at  stake. 

The  fact  is  patent  to  all  careful  observers,  however, 
that  Mexico  is  rotten  at  the  core,  and  that  no  amount 
of  initiative  on  the  part  of  the  citizens  of  foreign  coun- 
tries will  have  an  appreciably  favorable  effect  on  the 
general  conditions.  The  line  of  demarcation  between 
the  various  groups  of  bandits  in  many  districts  and  the 
federal  authorities  has  grown  indistinguishable,  and  the 
aims  and  objects  of  all  factions  in  the  country  seem  to 
be  much  alike.  Law  and  order  and  respect  for  human 
life  are  at  a  discount,  the  German  element  being,  ap- 
parently, the  only  section  which  receives  special  consid- 
eration from  the  authorities.  Drastic  action  may  be 
expected  to  be  taken  in  the  near  future  to  remedy  a 
state  of  affairs  that  has  become  intolerable.  As  soon 
as  the  European  tangle  has  been  unraveled,  the  powers 
that  are  interested  in  the  maintenance  of  law  and  order 
in  Mexico  will  be  able  to  give  the  matter  the  attention 
it  deserves. 

The  Northern  States 

Mining  in  the  State  of  Tamnulipns  has  been  at  a 
standstill.  The  mountainous  sections  of  the  state  are 
still  occupied  by  revolutionists,  and  each  pack  train  of 
burros  ha.^  to  be  convoyed  by  Carrancista  .soldiers.     In 


addition  to  this,  it  is  not  possible  to  secure  explosives 
with  which  to  continue  mining.  Neither  camps  nor 
commissaries  can  be  established,  because  the  revolution- 
ists, as  well  as  the  Carrancista  soldiers,  rob  them.  The 
federal  troops,  in  fact,  when  away  from  general  head- 
quarters, are  as  dangerous  as  the  revolutionists.  Of 
the  number  of  properties  formerly  in  operation  in  this 
state,  no  more  than  20  are  now  paying  the  federal 
taxes  which  are  required  to  insure  a  continued  official 
recognition  of  ownership.  Labor  around  the  towns  is 
abundant  at  from  7.5c.  to  1  peso  per  day,  with  lack  of 
employment  for  the  poorer  classes.  As  a  consequence, 
stealing,  suffering,  and  sickness  are  rampant,  and  a 
high  mortality  rate  is  apparent. 

A  gradual  resumption  of  mining  is  in  evidence  in  the 
states  of  Coahuila,  Chihuahua,  and  Sonora,  and  several 
smelting  plants  are  in  active  operation.  The  Mazapil 
Copper  Co.,  Ltd.,  which  has  extensive  interests  in 
Coahuila,  including  a  small  railway,  smelteries,  and 
various  mines,  conducted  successful  operations,  and  it 
is  expected  that  the  favorable  results  will  continue.  The 
reopening  of  coal  mines,  which  have  been  practically 
inactive  for  more  than  four  years,  was  announced, 
and  a  good  output  for  1919  is  expected.  A  railway  is 
being  built  between  Sierra  Mojada  and  Cienegas,  which, 
when  completed,  will  bring  a  large  tonnage  of  low-grade 
silver-lead  ores  to  the  smelteries  of  Monterey.  The  re- 
pair of  railroads,  which  were  allowed  to  get  into  bad 
condition  during  the  earlier  years  of  the  revolution,  is 
now  being  gradually  achieved.  The  Mexican  North- 
western Ry.  has  lost  several  bridges  at  various  periods 
of  disturbance,  and  is  now  operating  to  Pearson,  Chih.. 
from  Ciudad  .Juarez. 

A  number  of  mining  properties  in  the  western  part 
of  the  State  of  Chihuahua  will  resume  operations  as 
soon  as  practicable.  Regular  shipments  are  being  made 
from  the  Cusi  property  to  the  Chihuahua  smelteries. 
Plans  are  under  way  to  extend  the  Tigrc  transmission 
line,  belonging  to  the  Copper  Queen  works  at  Douglas. 
Ariz.,  to  supply  power  for  the  mill  of  the  North  Tigre 
mine,  in  Sonora.  Mexico.  The  Carnegie  Lead  and  Zinc 
Co.  continued  operations  at  its  property  near  Cananea. 
Sonora.  The  Cia.  de  Minerales  y  Metales  has  obtained 
a  lease  on  the  Santa  Eulalia  property,  in  Chihuahua, 
and  successful  expansion  is  expected.     The  Compagnie 
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du  Boleo,  operating  in  Baja  California,  continues  to 
produce  from  its  1000-ton  plant,  and  progress  has  been 
free  from  the  interruptions  common  to  the  mainland. 

The  Central  States 

In  the  Guanajuato  district  all  the  more  important 
mining  companies  operated  throughout  1918.  These  in- 
clude the  Guanajuato  Reduction  and  Mines  Co.,  the 
Guanajuato  Consolidated  Mining  and  Milling  Co.,  the 
Guanajuato  Development  Co.  (the  Peregrina  and  San 
Matias  units),  and  the  Cubo  Mining  and  Milling  Co. 
The  Guanajuato  Reduction  Co.  operated  mostly  on  fill 
ore,  the  Guanajuato  Development  Co.  on  fill  and  freshly 
broken  material.  Both  used  cyaniding  exclusively;  but 
a  large  amount  of  flotation  experimentation  was  carried 
on.  The  Guanajuato  Mining  and  Milling  Co.  started  the 
construction  of  a  new  mill  in  the  La  Luz  district. 

The  Cubo  company  treated  only  freshly  broken  ore 
from  its  Villalpando  m.ine  at  the  mill  of  the  Providencia 
Mining  and  Milling  Co.,  which  it  has  under  lease  and 
with  an  option  to  purchase. 

In  the  El  Oro  district,  the  El  Oro  Mining  and  Ry. 
Co.,  Ltd.,  made  progress  in  increasing  output  in  an  ef- 
fort to  lessen  costs  per  ton.  Ore  reserves  have  been 
reduced  to  exclude  any  material  having  a  combined  gold 
and  silver  content  valued  at  less  than  $7  per  ton.  Gov- 
ernmental and  unofiicial  interference  hampered  progress 
at  this  property,  as  in  other  districts. 


At  the  property  of  the  Cia.  de  Santa  Gertrudis  min- 
ing operations  were  carried  out  during  1918,  and  the 
ore  was  sold.  Developments  in  the  mine  have  not  added 
materially  to  the  reserves.  Milling  operations  at  the 
Cia.  Beneficiadora  de  Pachuca  were  under  capacity,  on 
account  of  the  difficulties  in  the  operation  of  the  settling 
and  filtration  plant.  It  is  expected  that  the  installation 
of  additional  equipment  will  remedy  the  trouble.  Flota- 
tion experiments  were  concluded,  with  results  which 
showed  that  the  process,  in  its  present  stage  of  develop- 
ment, cannot  compete  commercially  with  cyanidation 
for  the  treatment  of  the  company's  ore.  Aluminum  is 
now  being  used  in  place  of  zinc  dust  for  precipitation 
purposes.  A  considerable  saving  is  already  assured, 
which  will  be  increased  as  operations  are  extended. 

The  Amparo  Mining  Co.,  operating  at  Etzatlan,  Ja- 
lisco, has  been  a  constant  producer  and  a  steady  divi- 
dend payer.  It  is  reported  that  flotation  tests  have 
been  satisfactory  and  that  the  necessary  modification 
in  the  arrangement  of  the  plant  may  be  expected  in  the 
near  future. 

The  Southern  States 

Little  progress  has  been  made  in  the  opening  up  of 
properties  and  the  development  of  the  mineral  industry 
in  the  southern  states.  The  majority  of  the  mines 
remained  idle  throughout  1918.  In  many  cases  road 
and  railway  construction  must  be  carried  out  before 
further  development  can  be  expected. 


Central  and  South  America 


FROM  the  mineral-exports  standpoint  the  recent 
period  of  prosperity  has  been  unevenly  appreciated 
in  Central  and  South  America.  Generally  speak- 
ing, all  operations  have  been  hampered  by  a  shortage  of 
supplies,  especially  of  oil  and  other  fuel.  Another  draw- 
back was  the  diversion  of  shipping  from  the  usual  routes, 
which  was  especially  felt  in  connection  with  the  expor- 
tation of  low-valued  material  and  inferior-grade  prod- 
ucts. A  third  detriment  to  progress  was  the  stationary 
price  for  gold,  which,  on  account  of  the  steady  rise 
in  the  price  of  all  supplies  needed  to  produce  it,  was 
somewhat  neglected. 

Bolivia  did  well,  and  prospered  exceedingly.  The 
principal  product — tin — is  exported  in  the  form  of  a 
high-grade  concentrate  of  considerable  value  per  ton. 
The  metal  was  urgently  needed ;  and,  for  the  m.ost  part, 
,he  necessary  shipping  space  was  forthcoming.  Chile's 
principal  product — nitrate — was  in  urgent  demand,  also 
for  war  purposes.  The  Allies  had  no  synthetic  plants, 
and  were  dependent  on  Chile.  Prices  rose,  and  output 
was  stimulated.  Exports  to  the  United  States  were  so 
largely  increased  that  a  lack  of  shipping  for  the  purpose 
developed,  and  agriculturists  had  to  go  without.  Chil- 
ean copper  was  exported  in  quantity,  the  two  large  pro- 
ducers straining  every  effort  to  take  maximum  ad- 
vantage of  the  high  prices  prevailing.  Peru's  copper 
and  gold  output  was  stimulated  for  the  same  reason. 
Brazil  sufl'ered  from  shortage  of  ships  -for  the  transpor- 
tation of  manganese  ore,  and  from  lack  of  fuel ;  and 
the   development   of   domestic   deposits    in    the    United 


States  temporarily  tended  to  relegate  Brazil  to  a  position 
of  less  importance  in  this  respect. 


Chile 

Chile's  great  copper  mine  at  Chuquicamata  maintained 
a  high  level  of  activity  throughout  1918.  Following  a 
slight  reduction,  caused  in  some  measure  by  lack  of 
shipping  facilities,  the  end  of  the  year  showed  increased 
output,  the  amount  produced  in  October  amounting  to 
9,854,000  lb.  Operations  have  been  somewhat  hampered 
by  the  difficulties  in  obtaining  sufficient  fuel  oil  and 
other  supplies,  but  it  is  anticipated  that  the  copper  out- 
put for  1918'  will  total  about  100,000,000  lb.  The  plant 
has  been  working  at  a  capacity  in  excess  of  that  for 
which  it  was  designed,  and  has  been  handling  between 
11,000  and  12,000  tons  per  day.  Construction  work,  to 
provide  for  an  ambitious  scheme  of  extension,  was  con- 
tinued throughout  1918  in  spite  of  difficulties;  and  it  is 
expected  that,  by  June  1,  1919,  the  property  will  be  pro- 
ducing at  the  rate  of  160,000,000  lb.  copper  per  annum. 
To  obtain  such  an  output  the  milling  capacity  will  be 
raised  to  15.000  tons  of  ore  per  24  hours.  Further  addi- 
tions will  be  made  subsequently  and  as  conditions  war- 
rant. The  Chile  Copper  Co.,  as  is  the  case  with  other 
foreign  producing  companies  opei-ating  in  Chile,  is  bene- 
fiting by  the  present  rate  of  exchange,  which  is  now 
about  lOJd.  per  peso.  Work  at  Chuquicamata  has  been 
helped  by  the  circumstance  that  the  local  labor  has 
proved  itself  to  be  efficient  and  unusually  adaptable,  with 
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the  result  that  skilled  work  i.'  now  being  mostly  per- 
formed by  Chileans. 

Oper.\tion?  .^t  the  Braden  Copper  Company's 
Property  at  Rancagua 

At  the  Braden  Copper  Co.'s  property  the  con- 
tinued driving  of  levels  and  cros.scuts  in  the  upper  part 
of  the  Teniente  side  of  the  mine  has  developed  large 
tonnages  of  ore  of  a  highly  satisfacton-  grade.  The  new 
electric  railway  from  the  mine  to  the  coarse  ore  bins  was 
completed  early  in  1918  and  started  operating  on  Apr. 
27.  This  railway  has  a  total  length  of  5750  ft.,  of  which 
5000  ft.  is  entirely  underground  and  nearly  all  is  of  a 
uniform  grade  of  0.5'^ r.  The  area  of  cross  section  of 
the  tunnel  is  about  12  x  11  ft.  Over  its  rails  a  25-ton 
locomotive  can  handle  up  to  14  cars  containing  about 
22  tons  of  ore  each.  By  way  of  comparison  it  is  inter- 
esting to  note  that  the  old  railway  is  6000  ft.  long,  4h'"c 
grade,  and  covered  with  snow  sheds  for  its  entire  length. 
Moreover,  transport  is  subject  to  delay  on  account  of 
snow  slides.  Over  the  heavy  grade  of  4i'"r  a  25-ton 
locomotive  could  handle  only  three  cars. 

During  September  the  first  one  of  the  two  units  of  the 
new  underground  compressor  station  was  put  in  oper- 
ation. The  station  itself  is  about  .3500  ft.  from  tlie 
portal  of  the  tunnel  and  is  roughly  290  ft.  long,  34  ft. 
wide,  and  28  ft.  high.  The  sides  are  lined  with  con- 
crete, and  the  roof  is  a  reinforced-concrete  arch.  Com- 
pre.'-sed  air  is  furnished  by  two  reciprocating  units 
capable  of  delivering  5000  cu.ft.  per  min.  of  free  air 
each,  compressed  to  100  lb.  per  sq.in.  To  operate  each  ot 
these  units  a  2.300-volt  927-hp.  motor  is  required. 

During  1918  shaft  "A"  was  sunk  690  ft.  This  shaft, 
when  completed,  will  be  1650  ft.  deep.  It  is  24  x  12  ft.  in 
cross  section,  and  when  finished  will  consist  of  three 
compartments,  a  manway  6x9  ft.,  and  two  cageways 
7  X  9  ft.  each. 

Plans  for  the  new  ore-pass  gathering  system,  Teniente 
side,  have  been  completed,  and  the  work  is  well  under 
way.  In  1919  this  system  will  be  in  operation,  whereby 
all  tramming  will  be  reduced  to  a  minimum  and  hand 
IrRmming  nearly  eliminated. 

Since  Jan.  1.  1918,  six  more  Marcy  mills  have  been 
put  into  operation,  making  the  total  installation  of  18 
ready  for  operating,  of  which  15  are  being  operated 
(the.se  are  all  in  a  row)  ;  and  a  60-ton  crane  has  been 
erected  in  this  aisle  to  facilitate  repairs.  Furthermore. 
30  Hardinge  mills  have  been  equipped  with  new  drives 
and  150-hp.  motors.  In  addition,  eight  new  gear-driven 
Minerals  Separation  flotation  units  of  20  cells  each  have 
been  installed  to  replace  similar  belt-driven  machines. 

There  are  .35  Callow  air  cells.  These  will  eventually 
be  placed  two  in  series,  and  there  will  then  be  84 
roughers  and  12  cleaners.  The  air  for  these  cells  is 
supplied  by  two  Ratteau-Battu-Smoot  turbo-blowers, 
each  requiring  840  hp..  and  capable  of  delivering  20,000 
cu.ft.  of  free  air  per  min.  at  a  pressure  of  seven  pounds. 
The  more  important  developments  in  the  smeltery 
during  1918  were  the  completion  of  the  enlargement  of 
the  No.  2  furnace  from  25  ft.  to  50  ft.  in  length,  and  the 
replacing  of  one  of  the  original  old  converters  of  10  ft. 
diameter  and  15  ft.  long  by  one  made  on  the  property 
which  is  12  ft.  diameter  by  26  ft.  long.  The  other  blast 
furnace  is  now  in  proce.ss  of  lengthening  from  25  to  50 


ft.  A  new  copper  receiver  was  built,  and  a  rotary  driver 
is  being  installed  in  connection  with  the  coal  pulverizing 
plant,  so  as  to  make  the  smeltery  independent  of  the 
supplv  of  fuel  oil  for  the  nodulizers. 

In  the  smeltery  power  house  the  present  equipment 
of  Ratteau-Battu-Smoot  turbo-blowers  was  duplicated 
Vjy  the  addition  of  one  1700-hp.  3600-r.p.m.  converter 
turbo-blower,  capable  of  delivering  24,000  cu.  ft.  of  free 
air  per  min..  and  one  800-hp.  3600-r.p.m.  blast  furnace 
turbo-blower,  which  can  deliver  39,000  cu.ft.  of  tree 
air  at  a  pressure  of  three  pounds. 

Two  units  of  the  new  20,000  kw.  Pangal  power  proj- 
ect will  be  in  operation  before  the  middle  of  1919.  At 
about  the  time  this  starts,  the  new  tailings-disposal  ba- 
sin and  dam  will  be  ready  to  receive  the  mill  waste.  This 
basin  is  at  Barahona.  and  the  flume  line  will  be  over 
eight  miles  long,  with  a  grade  of  3<^f.  The  construc- 
tion of  this  flume  line  has  involved  driving  about  12,3.50 
ft.  of  tunnel,  10.000  ft.  of  snow-shedding,  and  the  erec- 
tion of  several  elaborate  trestles  and  three  suspension 
bridges  of  276  ft.  span  each.  Most  of  the  work  on  this 
project  has  been  done  in  1918. 

At  Coya,  the  installed  capacity  of  the  power  house 
has  been  increased  from  10,000  kw.  to  15,000  kw.  by  the 
installation  of  a  fifth  generating  unit.  During  1918 
construction  at  the  new  smeltery  site  at  Caletones  was 
temporarily  suspended,  on  account  of  the  difficulty  in 
getting  supplies  from  the  United  States. 

The  Tacna-Arica  Controversy 

Toward  the  end  of  1918  attention  was  directed  to  the 
smoldering  political  differences  between  Chile  and 
Peru,  which  threatened  to  be  translated  into  aggressive 
action  failing  an  amicable  settlement  of  the  Tacna-Arica 
controversy.  Consular  representatives  were  withdrawn 
by  both  countries  late  in  November.  By  the  treaty  of 
1883,  Peru  agreed  to  cede  the  territory  to  Chile  tem- 
porarily, provided  that  a  plebiscite  was  taken  after  10 
years  to  decide  the  subsequent  form  of  government.  Dif- 
ficulties have  arisen  from  time  to  time  as  to  the  exact 
condition  under  which  such  a  vote  should  be  arranged. 
Peru  demands  that  only  those  belonging  to  the  territory 
concerned  should  be  allowed  to  vote,  and  that  the  polls 
should  be  presided  over  by  third  and  impartial  persons. 
Chile  maintains  the  right  to  extend  the  franchise  to 
practically  the  whole  population,  even  those  residing 
there  temporarily,  and  insists  that  the  vote  be  taken 
under  the  direction  of  the  Chilean  authorities. 

The  situation  is  delicate,  and  there  are  a  number  of 
factors  that  deserve  consideration.  Apart  from  the  im- 
mense deposits  of  sulphur  that  are  known  to  exist  in 
the  Province  of  Tacna.  the  estimated  wealth  of  the  re- 
gion is  small.  Although  the  district  may  show  unsus- 
pected potentialities  as  a  result  of  future  development, 
there  are  no  existing  indications  of  nitrate  or  other 
deposits.  The  total  mineral  production  of  the  region 
amounts  to  only  a  small  fraction  of  1  '^,  of  Chile's  total 
output  in  this  class. 

Since  the  cession  of  the  territory  Chile  has  used  the 
district  to  great  advantage  as  a  stepping  stone  to  Bo- 
livia The  Arica  and  La  Paz  Ry.,  completed  in  1913. 
is  already  totally  inadequate  for  the  traffic  available, 
and  this  fact  will  give  an  idea  of  the  expansion  that  has 
occurred.     The   line   is  owned   by   the  Chilean   govern- 
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ment.  Further  development  is  expected  as  soon  as  ad- 
ditional equipment  is  available,  and  improvements  which 
will  facilitate  traffic  have  already  been  carried  out  at  the 
port  of  Arica.  The  railway  has  served  its  purpose  in 
helping  to  expand  Chilean  interests  in  Bolivia,  and  Chile 
is  naturally  interested  in  the  territory  through  which 
it  passes. 

It  seems  probable  that  the  matter  in  dispute  will  be 
submitted  to  foreign  arbitration.  It  is  possible  that  it 
may  be  discussed  at  the  peace  conference  at  Paris.  If 
this  is  done,  it  will  be  difficult  for  the  conferees  to 
overlook  the  circumstance  that  both  Bolivia  and  Peru 
placed  themselves  unreservedly  on  the  side  of  the  Allies, 
by  severing  diplomatic  relations  with  Germany,  on  Apr. 
14,  1917,  and  Oct.  6,  1917,  respectively.  It  will  also  be 
recalled  that,  previous  to  the  Pacific  war  of  1879-1882, 
Bolivia  possessed  an  outlet  to  the  sea  and  the  port  of 
Antofagasta,  and  valuable  nitrate  deposits  belonged  to 
Peru.  Chile,  on  the  other  hand,  has,  officially,  maintained 
an  attitude  of  neutrality  throughout  the  Great  War. 

Development  of  the  Chilean  Nitrate  Industry 

The  fact  that  the  Great  War  was  won  with  Chilean 
nitrate  has  served  to  attract  attention  to  Chile's  fore- 
most industry,  which  has  an  annual  value  of  about  S150,- 
000,000  at  the  port  of  shipment,  and  which  brings  in  an 
annual  revenue  to  the  Chilean  government  of  about  $35,- 
000,000.  There  is  a  vast  supply  of  caliche  awaiting  ben- 
eficiation,  and  large  amounts  doubtless  remain  on  lands 
that  have  been  incompletely  prospected.  To  these  may 
be  added  the  enormous  tonnages  of  discarded  residue 
and  caliche  which  will  certainly  be  available  for  treat- 
ment by  any  improved  method  that  may  be  adopted.  The 
fact  that  all  this  material  contains  considerable  quan- 
tities of  sodium  nitrate  will  doubtless  act  as  a  further 
incentive  for  research,  in  connection  with  the  utilization 
of  modern  machinery  for  extraction  purposes. 

The  veil  of  secrecy  that  has  so  long  enveloped  the 
Gibbs  process  for  nitrate  treatment  was  drawn  aside 
to  a  certain  extent  during  1918  by  the  appearance  of 
a  brief  description  of  the  new  process."  From  this  it 
would  seem  to  embody  (1)  wet  crushing  in  a  ball  mill, 
(2)  classification,  (3)  counter-current  treatment  of 
sandy  product  in  Dorr  classifiers,  and  (4)  filtration  of 
thickened  slime  in  Oliver  filters.  Multiple-effect  evapo- 
ration of  the  liquor  has  been  adopted.  The  plant  has 
been  in  operation  for  about  a  year.  Results  showing 
the  actual  recovery  of  nitrate  by  the  new  process  and 
the  cost  of  treatment  are  being  awaited  with  interest, 
and  it  is  hoped  that  they  will  be  published  in  full 
detail. 

Germany  has  produced  an  immense  amount  of  syn- 
thetic nitrogen  products,  and  her  chemists  may  be  cred- 
ited with  a  fairly  complete  knowledge  of  the  subject. 
It  is  significant  that,  previous  to  1914,  she  absorbed 
about  25'^c  of  the  Chilean  output  of  natural  nitrate,  and 
also  laid  up  extensive  stocks.  The  production  of  the  syn- 
thetic product  in  the  United  States  will  doubtless  en- 
courage the  introduction  of  economies,  large-scale  work- 
ing, and  improved  extraction  of  nitrate  from  the  Chilean 
caliche,  so  that  the  natural  product  will  be  shipped  at  a 
cost  to  compete  with  the  synthetic. 

'"The  Advent  of  Modern  Mill  Mechanism  to  Nitrate  Leaching." 
by  U.   F.  Irvin.  Eng.  and  Min.  Jonrn.,  .Inne  1.  1918.  p.  9S7. 


Bolivia 

The  high  prices  paid  for  the  principal  metals  pro- 
duced in  Bolivia  were  a  powerful  stimulant  to  increased 
production.  The  most  striking  example  of  this  has 
been  the  Cia.  Estanifera  de  Llallagua,  which  raised  its 
production  from  less  than  1000  tons  of  tin  concentrate 
per  month  to  over  1500  tons  during  the  first  months  of 
]918,  and  is  now  producing  about  1800  tons.  This  is 
principally  due  to  the  increase  of  capacity  of  the  milling 
plant,  which  is  treating  400  tons  per  24  hours  and  will 
be  brought  up  to  600  tons,  making  it,  in  all  probability, 
the  largest  tin  concentrator  in  operation.  This  company 
is  now  one  of  the  most  noteworthy  dividend  payers 
among  mining  enterprises  of  the  world,  as  it  probably 
distributed  over  400'^^  on  its  original  capital  of  £425,- 
000  in  1918. 

Labor  was  scarce  during  1918,  on  account  of  the 
abundant  crops  that  were  raised  as  a  result  of  the  ex- 
ceptionally heavy  rainfall;  and  this  factor  has  pre- 
vented an  increase  in  production  to  the  extent  desired 
and  which  would,  under  normal  circumstances,  have  fol- 
lowed the  establishment  of  high  metal  prices. 

The  Uncia  mines  of  Senor  Simon  I.  Patifio  are  now 
the  second  largest  producers  of  tin,  with  about  1000 
tons  of  concentrate  per  month.  No  change  can  be  re- 
ported from  the  Huanuni  mines,  which  belong  to  the 
same  owner,  as  long  as  the  new  concentrator  and  tailing 
plant  remain  to  be  completed.  This  should  require  an- 
other eight  to  ten  months. 

Activity  in  the  Colquechaca  District 

There  has  been  considerable  activity  in  the  district  of 
Colquechaca,  once  known  for  the  famous  wealth,  in  ruby- 
silver  ore,  of  the  Unificada  mine.  This  mine  has  been 
idle  for  over  20  years  on  account  of  its  lower  levels  be- 
ing under  water,  but  Senor  Patiiio  has  lately  acquired 
.in  option  on  the  property  and  will  proceed  to  open  it  up 
again.  Other  old  silver  mines  in  the  same  district  have 
found  tin  lodes  on  their  properties,  which  were  years 
ago  worked  only  for  silver,  and  active  exploitation  has 
.started.  Nearly  all  these  mines  are  in  or  around  the 
Cerro  Hermoso,  and  near  the  old  mining  town  of  Aulla- 
gas,  about  three  days  on  mule-back  east  of  Challapata. 
on  the  Antofagasta-Bolivia  railroad.  If  the  Unificada 
mine  and  other  properties  develop  well,  there  is  a  possi- 
bility of  a  railroad  which  is  now  being  built  by  Sefior 
Patiiio  from  Machacamarca  to  Uncia  being  extended 
from  Uncia  to  Colquechaca.  Construction  work,  which 
had  been  suspended  for  four  years,  was  resumed  in  Au- 
gust of  1918,  and  by  next  May  it  ought  to  be  completed 
as  far  as  Bombo,  about  60  km.  from  Machacamarca, 
leaving  30  km.  more  to  be  built  before  it  reaches  Uncia. 

The  tin  ore  in  the  Colquechaca  district  is  easily  milled 
when  it  comes  from  the  oxidized  parts  of  the  veins; 
but  in  nearly  every  instance  the  tin  lodes,  when  they 
reach  the  sulphide  zone,  contain  considerable  quantities 
of  blende  and  argentiferous  galena.  These  ores  require 
a  special  and  complicated  treatment,  embodying  a  com- 
bination of  flotation,  roasting,  leaching  and  gravity  con- 
centration, to  .separate  the  lead  and  silver  from  the  tin- 
stone. The  Cia.  Gallofa-Con-solidada,  of  Sucre,  is  now- 
erecting  a  small  experimental  plant,  which  will  work 
along  these  lines. 
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The  Au.stral-Bolivian  Co.,  which  operates  dredges  near 
Potosi  for  the  recover>-  of  tin  from  tailing  deposits, 
started  operations  in  1918  and  was  apparently  doing 
well,  until  one  of  its  dredges  was  burnt  by  accident,  in 
September.  Although  this  is  a  serious  setback,  it  will 
probably  not  impair  the  final  success  of  the  enterprise. 

Tin  Smelting  in  Bolivia  a  Failure 

Two  small  smelteries  at  Potosi  have  been  active  most 
of  the  time,  producing  bars  of  about  95''r  tin,  for  which 
they  received  attractive  prices  during  the  tin  famine  of 
last  summer.  But  under  more  normal  conditions  such 
operations  would  hardly  pay.  The  electric  furnace  in 
La  Paz  has  been  dismantled,  having  proved  to  be  a  com- 
plete failure,  both  technically  and  commercially.  The 
metal  produced  by  the  furnace  was  of  good  grade,  run- 
ning over  99.99^,  but  the  slags  carried  about  IS^i-  tin, 
and  they  could  not  be  resmelted  at  a  profit.  It  seems 
that  either  the  temperature  was  too  high,  or  that  too 
much  flux  was  used,  as  the  slag  was  altogether  too  glassy 
for  a  tin  slag. 

A  Cottrell  installation  for  precipitating  fumes  from 
a  bismuth  furnace  at  Quechisla  is  under  construction. 
Electrostatic  precipitation  of  silver  fume  from  chlorid- 
ing-roasting  furnaces  was  considered  by  a  few  operators, 
but  could  not  be  adopted,  owing  to  the  difficulty  of  treat- 
ing the  fume  by  wet  methods.  During  1918  a  new  chlo- 
ridizing-roaster  of  the  reverberator^-  type  was  developed 
at  Machacamarca,  which  makes  so  little  flue  dust,  and 
the  temperature  of  which  is  so  easily  controlled,  that 
stack  losses  are  reduced  to  a  minimum,  and  a  Cottrell  in- 
stallation will  hardly  be  needed. 

The  flotation  process  has  been  introduced  on  a  work- 
ing scale  into  the  Uncia  mill,  with  apparent  success,  and 
is  used  to  separate  pyrite  from  cassiterite  in  high-grade 
middlings.  It  will  probably  be  installed  in  the  near  fu- 
ture in  both  the  Uncia  and  Llallagua  mills  as  an  auxil- 
iary process  for  recovering  bismuthinite,  of  which  the 
ores  contain  appreciable  quantities. 

The  Chilean  company  at  Corocoro  is  treating  with 
success  a  sulphide  copper  ore  by  the  Callow  process ;  and 
the  Anglo-French  company  in  the  same  di.strict  has  just 
completed  a  new  flotation  plant  for  the  same  purpose, 
in  which  Minerals  Separation  machines  are  to  be  used. 
FuTimE  Developments  in  Bolivia 

As  regards  new  mines,  .some  remarkably  rich  deposits 
of  tinstone  and  stannite  have  been  found  north  of  La 
Paz,  and  are  being  worked  at  a  good  profit  by  the  own- 
ers. Not  enough  development  has  been  done  to  prove 
whether  the  orcbodies  are  large,  and,  even  if  they  are. 
it  will  be  a  long  time  before  these  mines  are  opened  up. 
because  they  are  situated  at  nearly  17,000  ft.  above  sea 
level  where  the  climate  is  exceedingly  wet  and  cold, 
which  makes  it  nearly  impossible  to  obtain  labor  of  any 
class.  Increa.'*e  in  the  production  of  tin  will,  for  the 
first  few  years  to  come,  hardly  be  from  such  mines  as 
these,  but  will  be  due  to  improved  methods  of  mining 
and  milling,  and  work  on  a  larger  scale  at  the  existing 
mines.  Much  will  depend  on  the  price  of  the  metal  when 
normal  conditions  are  again  restored. 

The  extension  of  development  of  tin  and  tungsten 
properties  in  Bolivia  is  foreshadowed  in  the  announce- 
ment of  the  formation  of  an  influential  mining  company, 
a  subsidiary  of  the  well-known  hou.se  of  W.  R.  Grace  & 


Co.  Bolivian  tin  concentrate  is  now  being  .^melted  in 
New  .Jersey,  and  it  is  expected  that  this  will  result  in  a 
deflection  of  the  bulk  of  Bolivia's  tin  output  from  Eng- 
land, where  it  was  originally  shipped. 

Chileans  are  largely  interested  in  Bolivian  industry — 
in  copper  and  tin  mines  and  in  the  oil  fields — and  regard 
the  country  as  a  promising  field  for  Chile's  excess  pro- 
ductions of  manufactured  articles.  This  circumstance 
is  a  factor  in  the  frontier  trouble  between  Chile  and 
Peru,  because  the  region  in  dispute  contains  the  short- 
route  railwav  from  the  Pacific  Coast  to  Bolivia. 


The  Central  American  Republics 

A  concession  has  been  granted  to  a  well-known  firm 
of  engineers  which  permits  of  the  prospecting  and  de- 
velopment of  oil  deposits  in  Costa  Rica.  As  an  indica- 
tion of  the  extent  of  the  project,  it  may  be  mentioned 
that  the  concessionaires  must  expend  not  less  than  $20,- 
000  within  two  years  and  $125,000  within  three  years, 
after  which,  and  extending  over  a  period  of  seven  years, 
about  $500,000  must  be  spent  in  operation  and  develop- 
ment work.  A  payment  to  the  Costa  Rica  government 
on  the  basis  of  25c.  per  ton  of  hydrocarbons  extracted 
has  been  agreed  upon ;  and  both  unskilled  and  skilled 
labor  is  to  be  recruited,  so  far  as  practicable,  from  na- 
tive sources.  Attention  has  been  drawn  to  the  gold  de- 
posits in  the  neighborhood  of  Buenos  Aires  and  Buena 
Vista,  and  steps  have  been  taken  to  carry  out  more  sys- 
tematic prospecting  than  has  been  attempted  hitherto. 

Interest  in  the  manganese  field  in  the  Guanacasta 
section  was  stimulated  by  increased  demand,  although 
the  addition  in  production  was  not  maintained  at  the 
rate  indicated  by  the  expansion  of  operations  after  the 
first  exports  were  made  in  1916.  Cost  of  transportation 
precluded  any  further  exploitation  of  the  coal  deposits 
in  the  Talamanca  region;  and  a  similar  disability  will 
prevent  the  development  of  a  number  of  prospects,  con- 
taining copper  and  other  minerals,  which  were  de- 
nounced during  1918. 

The  two  principal  companies  operating  in  the  republic 
are  the  Abangarez  Gold  Fields,  of  Costa  Rica,  and  the 
Aguacate  Mines,  Inc.,  and  profitable  operation  is  feasible 
only  on  account  of  the  low  wages  paid  to  native  labor. 

Guatemala   Develops   Chrome-Ore   Industry 

The  only  gold  produced  in  Guatemala  comes  from 
placers,  and  two  American  companies  operate  in  this 
field.  The  larger,  the  Quebradas  Mines  Co.,  which  took 
over  the  old  placer  mines  of  Potts  and  Knight,  worked 
on  an  extensive  .scale  during  1917,  but  continued  only 
with  a  small  force  in  1918.  The  second,  operating  on 
the  Rio  de  Las  Vacas,  worked  with  a  full  force  until 
June,  1918,  and  then  suspended  operations  on  the  death 
of  the  manager  and  promoter.  No  silver  was  produced, 
but  enough  lead  for  home  consumption  and  for  a  small 
exportation  comes  from  the  veins  of  Ileuhuetenango. 
A  local  company  has  installed  a  small  blast  furnace  and 
made  regular  runs,  but  probably  the  greater  part  of  the 
output  is  produced  by  Indians  from  small  beehive  fur- 
naces. Their  mines  are  much  like  gopher  holes,  but  the 
veins  are  large,  and  the  district  is  undoubtedly  one  of 
the  important  lead  fields  of  the  future.  During  1918  the 
Alotepeque   Zinc   Mines   Co.   shut   down   on   account  of 
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high  expenses  and  the  difficulty  of  getting  supplies  from 
the  United  States. 

A  number  of  tons  of  mica  was  shipped  and  some  of  it 
in  exceptionally  large  sheets.  Two  or  three  companies 
are  operating  in  this  field.  Chromite  is  by  far  the  most 
important  mineral  exported  from  the  country.  Two 
mines  are  operating  and  shipping,  and  both  are  con- 
trolled by  the  International  Railways  of  Central  Amer- 
ica. The  output  of  about  2500  tons  of  chrome  oxide 
during  1918  will  probably  give  an  average  assay  of  56''x 
Cr„0.,.  All  ore  was  marketed  in  the  United  States.  The 
field  is  a  large  one  and  offers  bright  hopes  for  the  future 
if  a  good  price  is  maintained. 

Mining  in  Honduras  was  affected  by  the  war,  and  a 
number  of  small  properties  were  closed.  Recently, 
interest  is  being  attracted  to  the  Departmento  de  Coma- 
yagua,  where  a  silver-gold  property  is  being  opened  and 
a  hydroelectric  power  plant  will  be  installed. 


Brazil,  Argentina,  and  Uruguay 

Exports  of  manganese  ore  from  Brazil  indicate  that 
there  has  been  a  steady  expansion  in  this  direction  in 
recent  years.  During  February,  March,  April,  and  the 
greater  part  of  May,  however,  the  Central  Ry.  would  ac- 
cept no  manganese  ore  for  shipment  at  Rio  de  Janiero, 
on  account  of  lack  of  coal  to  run  the  trains,  and  also, 
possibly,  because  of  the  low  rates  which  had  been  estab- 
lished by  contract  with  the  principal  producers  at  an 
earlier  date,  but  largely  as  a  result  of  the  lack  of  bot- 
toms at  the  port  of  Rio,  which  were  needed  to  remove 
the  ore  to  importing  centers.  The  condition  was,  of 
course,  brought  about  by  the  commandeering  of  much  of 
the  shipping  by  the  United  States  Government  for  war 
purposes.  The  manganese  mines  are  nearly  all  situated 
in  the  State  of  Minas  Geraes,  and  large  outputs  were 
recorded  from  the  Morro  de  Mina  property  and  from  the 
Minas  de  Manganez  de  Ouro  Preto. 

There  Yias  been  extensive  development  in  Brazil  in 
the  production  of  diamonds  and  carbons.  Platinum  is 
known  to  exist  in  several  localities  in  the  State  of  Minas, 
but  no  actual  steps  have  yet  been  taken  for  the  develop- 
ment of  the  deposits.  The  gold  and  silver  output  is  be- 
ing maintained.  Developments  of  ore  at  the  famous 
Morro  Velho  mine  of  the  St.  John  del  Rey  Co.  are  en- 
couraging, and  extensive  reserves  are  being  blocked  out 
at  a  vertical  depth  of  over  6000  ft.  Troubles  due  to 
high  temperatures  encountered  in  the  lower  levels  are 
being  minimized  by  the  installation  of  an  extensive 
cooling  and  ventilating  plant. 

Brazil  entered  the  ranks  of  pig-iron  producers  in 
1917;  and,  although  this  industry  has  developed,  the 
numerous  factors  which  have  mitigated  against  expan- 
sion in  other  countries,  at  a  distance  from  the  great 
metal  markets  of  the  world,  are  responsible  for  the  fact 
that,  comparatively  speaking,  little  has  been  done  toward 
the  opening  up  of  the  vast  domestic  iron-ore  deposits. 

Wolfram  Production  Stimulated  in  Argentina 

Little  progress  is  to  be  reported  with  regard  to  the 
mineral  industry  of  the  Argentine  Republic.  Some  ex- 
pansion was  noticeable,  however,  in  connection  with  the 
mining  of  wolfram  ores  in  the  Province  of  San  Luis, 
the  output  being  stimulated  by  the  war  and  the  urgent 
demands  of  the  British   government.     Mica,   which   is 


found  in  the  provinces  of  Cordova,  San  Luis,  and  San 
Juan,  was  also  produced  in  increased  quantity.  There 
were  indications  of  an  attempt  to  increase  production 
of  oil  from  the  fields  at  Comodoro  Rivadavia,  and  an 
output  of  over  100,000  tons  for  the  first  half  of  1918  was 
reported. 

As  in  most  other  countries,  no  railroad  construction 
was  undertaken  during  the  period  under  review,  and 
little  was  done  to  facilitate  the  opening  up  of  mineral 
areas  in  many  inaccessible  parts  of  the  country.  There 
are  extensive  deposits  of  lead  in  the  Andean  Cordilleras. 
A  new  company  was  formed  in  1918  for  the  purpose  of 
smelting  domestic  lead  and  Bolivian  tin  in  Argentina. 

A  discovery  of  copper  ore  has  been  reported  from 
Colonia,  Uruguay,  and  it  is  hoped  that  satisfactory  con- 
firmation and  development  will  ensue,  which  should  re- 
awaken interest  in  mining  in  this  diminutive  republic. 
There  are  gold  mines  in  the  vicinity  of  Cunapiru,  but 
work  has  practically  been  suspended  for  some  years, 
following  an  attempt  to  introduce  up-to-date  methods 
of  treatment  by  sliming  and  cyaniding  a  simple  but  very 
low-grade  ore. 


Colombia 

The  demand  for  platinum  in  1918  stimulated  activity 
in  the  working  of  the  alluvial  deposits  of  the  Choco 
River  and  in  the  basins  of  the  San  Juan  and  Condoto 
rivers  of  Colombia.  It  has  been  estimated  that  the  out- 
put for  the  year  will  be  close  to  35,000  oz.,  and  that 
estimate  may  not  be  excessive. 

Rumors  have  been  current  from  time  to  time  that 
the  Chamber  of  Deputies  of  Colombia  was  desirous  of 
taxing  and  limiting  the  exportation  of  the  metal,  a  step 
which  might  be  considered  as  a  retaliatory  measure 
aimed  at  the  United  States  for  its  failure  to  ratify  the 
treaty  between  the  two  republics  under  which  $25,000,- 
000  would  be  paid  to  Colombia  in  consideration  of  for- 
mer concessions  in  connection  with  the  Panama  Canal 
scheme,  but  no  serious  attention  was  paid  to  these 
reports,  for  such  a  step  would  manifestly  be  contrary 
to  the  interest  of  Colombia  itself. 

Apart  from  the  few  large  corporations,  such  as  the 
Frontina  and  Bolivia  Co.,  which  operated  steadily 
throughout  1918,  the  output  of  gold  in  Colombia  is  from 
small  plants.  Of  the  total,  a  large  proportion  is  ob- 
tained by  amalgamation  treatment.  In  some  cases  the 
output  declined,  on  account  of  the  extremely  high  prices 
of  supplies;  but  in  many  instances  the  simplicity  of  op- 
erations permitted  the  continuance  of  work  on  a  small 
scale.  For  several  months  those  operators  who  were 
able  to  produce  under  the  difficulties  prevailing  encoun- 
tered additional  trouble  as  a  result  of  the  prevailing 
low  exchange  rate,  and  were  unable  to  market  their  prod- 
uct. This  condition  improved,  however,  and  recent  re- 
ports indicate  that  the  Medellin  mint  is  able  to  coin  all 
the  gold  produced.  A  number  of  small  properties  sus- 
pended operations  until  conditions  would  be  more  pro- 
pitious. The  Quindio  quicksilver-mines  company  de- 
ferred construction  of  its  mill.  The  extension  of  the 
Tolima  Ry.  as  far  as  Ibague  i.s  now  assured,  and  it  is 
expected  that  the  line  will  be  completed  in  1919.  The 
realization  of  this  project  will  have  a  potent  effect  on 
the  development  of  the  district. 
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Transvaal  Mining  in   1918 


By  H.  F.  MARRIOTT 


AT  THE  beginning  of  the  year  1918  the  difficulties 
l\  experienced  by  the  mining  industry  of  the 
■*.  ^  Transvaal  were  .still  further  increased.  The 
profits  of  16  of  the  low-grade  mines  were  being  reduced 
to  vanishing  point  on  account  of  the  increase  of  costs 
due  to  the  war,  and  a  select  committee  was  appointed 
to  report  on  the  conditions.  The  finding  of  the  com- 
mittee's report  is  recorded  elsewhere  in  this  review.  In 
addition,  the  abnormally  heavy  rains  of  the  early  part 
of  the  year  caused  a  serious  setback  to  many  of  the 
mines  on  the  Rand.  The  pumping  installations  were 
worked  to  their  utmost  capacity,  and  to  relieve  the 
strain  it  was  found  necessary  to  bring  the  hoisting 
plants  into  use  for  bailing.  In  consequence  of  this,  the 
results  of  many  of  the  mines  for  the  first  two  or  three 
months  of  the  year  were  considerably  below  normal. 
The  lowest  levels  of  several  of  the  mines  of  the  Central 
Rand  and  the  new  shafts  at  Brakpan  Mines  and  Dagga- 
fontein  Mines  were  flooded. 

The  mines  had  only  just  recovered  from  this  excessive 
rainfall  when  in  September  the  epidemic  of  Spanish 
influenza  extended  to  South  Africa  and  speedib'  spread 
all  over  the  Union.  There  were  thousands  of  cases  on 
the  Rand,  and  the  mortality  was  heavy,  particularly 
among  the  natives.  The  returns  of  most  of  the  mines 
were  adversely  affected  in  consequence.  All  these  un- 
fortunate circumstances  combined  to  bring  down  the 
Tran.svaal  gold  output,  and  for  these  reasons  the  current 
results  are  not  strictly  comparable  with  those  of  pre- 
vious years.  Even  at  the  end  of  the  year,  when  hostili- 
ties had  ceased,  the  difficulties  of  gold  production  were 
not  in  any  degree  lessened,  and  it  will  be  many  months 
before  costs  show  material  improvement. 

Number  of  Producing  Mines  Practically  Unaltered 

At  the  end  of  September,  1918,  there  were  48  pro- 
ducing mines  on  the  Rand,  as  against  49  in  September, 
1917.  The  Durban  Roodepoort  mine  is  worked  out.  and 
the  company  is  being  wound  up.  This  mine  has  had  an 
excellent  record.  It  began  operations  in  1888,  and  has 
paid  in  dividends  over  1200''^  on  its  capital,  and  a 
liquidation  dividend  is  expected.  Milling  operations  at 
the  Glencairn  Main  Reef  G.  M.  Co.  ceased  in  November. 
the  payable  reserves  being  exhausted.  This  mine  has 
had  a  moderately  successful  record,  and  was  a  regular 
dividend  payer  until  1915. 

Twenty-eight  mines  paid  dividends  in  the  first  half 
of  the  year,  as  against  35  for  the  corre.«ponding  period 
in  1917,  the  Consolidated  Langlaagte.  Durban  Roode- 
poort. Ginsberg.  .lupiter.  Knights  Deep.  New  (Joch.  New 
Heriot.  and  Witwatersrand  Deep  being  those  which  sus- 
pended dividend  payments.  Springs  Mines  entered  the 
list  of  dividend  payers. 

Tcble.H  I.  II.  an«l  III  show  respectively  the  yield,  mill- 
ing capacity,  and  the  labor  poRition  in  1918,  as  com- 
pared with  previous  years. 

The  problem  of  the  maintenance  of  operations  of  the 
low-grade  mines  of  the  Rand  was  the  subject  of  much 
discu.Hsion  during  1918.  The  peculiarity  of  this  indus- 
try,  in  contradistinction   to  all  others,   is  that,  as  the 


price  of  gold  is  fixed,  all  the  extra  high  costs  have  to  be 
borne  by  the  producer,  and  not  by  the  consumer.  The 
increase  in  the  cost  of  supplies  is  the  greatest  item,  but 
in  addition  to  this  there  are  increased  realization 
charges,  war  bonuses  to  employees  at  home,  and  allow- 
ances to  those  on  active  service,  and  the  Special  War 
Levy.  These  increases  have  become  such  a  burden  on 
low-grade  mines,  whose  margin  of  profit  even  in  normal 
times  is  never  high,  that,  unless  .something  is  done  to 
alleviate  present  conditions,  the  cessation  of  work  on 
the  mines  affected  will  result  in  an  annual  loss  to  the 
Empire  of  gold  to  the  value  of  about  £7,000,000. 

At  the  beginning  of  the  year  a  select  committee  was 
appointed  by  the  Union  government  to  report  on  this 
question.  After  hearing  evidence  given  by  representa- 
tives of  the  Transvaal  Chamber  of  Mines  and  the  chief 
gold  producers  of  the  country,  they  published  their  re- 
port in  April.  They  did  not  recommend  that  help  should 
be  given  by  the  government.  They  suggested  that  the 
Bank  of  England  should  reduce  the  insurance  and 
freight  on  raw  gold  from  25s  per  £100  to  17s  6d,  and 
that  the  government  should  remit  its  share  of  claim 
licenses.  It  was  also  proposed  that,  in  the  event  of 
the  low-grade  mines  being  compelled  to  close,  a  fund 
should  be  established  to  continue  pumping,  and  other- 
wise keep  the  mines  in  position  to  reopen  after  the  war. 


TABLE  I.    TRANSVAAL  GOLD   PRODICTIOX 

Wilwftlersrand  District 

Value  per 

Total 

Ton 

Out«ide 

Value 

Tons 

Milled, 

Minn, 

for 

Ye. 

«r                 Millfd 

Value 

.Shillings 

Value 

Transvaat 

l884-8<>. 

1.000,000 

£2,440.000 

48  8 

£238,231 

£2.678.231 

1890... 

730,000 

1.735.491 

47   4 

134.154 

1.869.645 

1891.   .. 

1,154,144 

2,556,328 

44  2 

367.977 

2.924,305 

1892     .. 

1.979,354 

4,297.610 

43  3 

243.461 

4,541,071 

1893     .. 

2.203.704 

5.187,206 

47  0 

293.292 

5,480.498 

1894      .. 

2,130.885 

6,963.100 

49  2 

704.052 

7.667.152 

1895     .. 

3.456,575 

7,840,770 

45  2 

728.776 

8.569.555 

1896. ... 

4.011,697 

7,864.341 

39  2 

739.480 

8.603,821 

1897... 

5.325,355 

10,583,616 

39  7 

1.070.109 

11,653,725 

1898. ... 

7,331,446 

15,141,376 

41   3 

1.099.254 

16,240,630 

1899     .. 

6,872,750 

15,067.475 

48  8 

661,220 

15.728.693 

1900 

459,018 

1.510,131 

65  8 

1.510.131 

1901 

412.006 

1,014,687 

49  2 

81.364 

1,096,151 

1902 

3,416,813 

7.179,074 

42  0 

7',591 

7,253,665 

1903 

6,105.016 

12,146,307 

39  8 

442.941 

12,589.248 

1904 

8.058.295 

15,539.219 

38  5 

515,590 

16,054,809 

1905 

11,160.422 

19.991,658 

35  8 

810.416 

20,802.074 

1906  ... 

13,571.554 

23,615.400 

34  8 

964,587 

24.579.987 

1907       . 

15,523.229 

26,421.837 

34  0 

981,901 

27.403.738 

1908 

18.196.589 

28,810,393 

Jl    6 

1.147,217 

29,957.610 

1909 

20,543.759 

29,900,359 

29   1 

1.025.429 

30.925.788 

1910 

21,4)2.541 

30,703.912 

28  5 

1.297.823 

32,001.735 

1911    . 

23.888.258 

33,543.479 

28   1 

1.498,006 

35,041.485 

1912 

25,486.361 

37,182,796 

29  2 

1,574,765 

38.757.560 

1913    .. 

25,628,432 

35,812.605 

27  8 

1.545,435 

37.35>1.04(> 

1914 

25.701,954 

34.124,434 

26  5 

1,465,641 

35.588,075 

1915... 

28,314.579 

37,264,992 

26  3 

1,362.469 

38.627,461 

1916 

28.525,252 

38.107,909 

26  7 

1.377.025 

39,484,934 

1917..    . 

27,25L960 

37.017,633 

27   1 

1.306.288 

38,323.921 

I918(a> 

56,142,591 

(<0  K^l 

imntrd. 

The  opinion  of  the  committee  appeared  to  be  that, 
if  the  low-grade  mines  closed,  the  other  mines  would 
benefit  by  the  use  of  their  labor,  and  thus  keep  up  pro- 
duction. The  native  labor  thus  freed  could,  no  doubt, 
be  utilized,  but  it  is  questionable  whether  all  of  the 
white  employees  of  the  low-grade  mines  could  he  taken 
over  by  the  higher-grade  producers.  The  question  re- 
mained in  abeyance  until  .luly.  when  a  representative 
gathering  of  the  gold  producers  of  the  Empire  wa.-* 
held  in  London,  and  the  attention  of  the  government 
was  called  to  the  urgency  of  the  position.  A  govern- 
ment committee  was  appointed  in  October  to  deal  with 
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the  question,  and  its  work  is  not  yet  concluded.  Details 
are  given  herewith  of  three  of  the  low-grade  mines 
whose  careers  are  restricted  by  the  altered  conditions. 

A  Few  Mines  Discontinued  Operations 

Owing  to  the  increased  costs,  it  was  found  impossible 
to  continue  milling  operations  at  the  Bantjes  mine  with- 
out incurring  a  heavy  loss.  It  was  decided,  therefore, 
to  cease  crushing  at  the  end  of  the  year.  Development 
will  continue  in  the  lower  portion  of  the  mine  by  means 
of  an  arrangement  with  the  Consolidated  Main  Reef, 
under  which  an  exploratory  drive  will  be  pushed  for- 
ward under  the  present  workings  to  connect  with  the 
Bantjes  main  shaft. 

At  the  East  Rand  Proprietary  Mines  it  was  found 
necessary  to  abandon  the  southern  development  scheme, 
owing  to  lack  of  funds,  the  expected  profit  from  the 
present  mine  having  been  absorbed  in  the  increased 
costs.  This  great  undertaking  has  produced  nearly 
£25,000,000  of  gold  since  the  amalgamation  of  the 
several  properties  in  1908. 

The  serious  position  of  the  Knight  Central  raised 
the  question  of  liquidation.  The  property  is  a  difficult 
one  to  work,  as  it  is  practically  cut  in  half  by  the  Sim- 
mer and  Jack  dike.  The  fortunate  addition  to  the  re- 
serves of  a  patch  of  higher-grade  ore  has,  however, 
made  it  practicable  to  continue  milling,  and  profits  ap- 
pear to  be  assured  for  1919. 

T.\BLE  II.     STAMPS  AND  TUBE  MILLS  IN  THE  RAND 

Stamps  at  Tube  Mills  Duty  pfr 

Work  at  Work  Stamp  per  Da> 

1909,  December 9,250  148  6  8 

1910,  December 9,150  184  7  2 

1911,  December 9,565  244  7.9 

1912,  December 9,440  277  8  4 

1913,  December 9,170  278  8.7 

1914,  December           .                         9,291  294  9   1 

1915,  December     9,495  314  9.7 

1916,  December 9,185  313  9.8 

1917,  December 9,350  333  9.9 

1918,Aupist 8.879  343  10  3 

Excellent  results  have  been  attained  on  the  Far  East- 
ern extension  of  the  Main  Reef  Leader  at  the  Sub-Nigel 
mine,  in  the  Heidelberg  district.  The  program  of 
expansion  includes  the  sinking  of  a  new  five-compart- 
ment vertical  shaft,  and  an  increased  treatment  plant 
to  raise  the  output  to  30,000  tons  per  month  within  four 
years.  The  necessary  capital  is  to  be  provided  by 
creating  300,000  £1  shares.  The  outcrop  mine,  the 
Nigel,  is  worked  out,  and  closed  at  the  end  of  1917. 

City  Deep  Shows  Excellent  Cyaniding  Results 

The  development  in  the  South  Nourse  section  of  the 
Nourse  Mines  continues  to  be  satisfactory,  and  favor- 
able results  can  be  expected,  provided  that  more  native 
labor  is  available.  At  the  City  Deep,  Ltd.,  a  new 
vertical  circular  shaft  was  started  in  July,  to  provide 
air  and  means  of  transport  to  the  deeper  levels.  It  is 
estimated  that  its  depth  will  be  7000  ft.,  divided  into 
two  sections  of  3500  ft.  each,  and  it  will  therefore  be 
the  deepest  vertical  shaft  in  the  world.  The  cost  is 
estimated  at  £430,000,  and  it  is  expected  that  the  shaft 
will  be  completed  in  1925,  The  metallurgical  treatment 
on  this  property  was  still  further  improved  in  1918, 
and  the  loss  in  dissolved  gold  per  ton  of  slime  treated 
has  been  reduced  from  6.4d  to  1.9d  ( i.e.  to  under  4c  per 
ton.) 

At  the  Crown  Mines  a  second  circular  shaft,  No.  15, 
to  deal  with  the  large  unexploited   area   south   of  the 


dike,  has  been  started,  and  at  the  end  of  September  had 
reached  a  depth  of  319  ft.  It  is  expected  to  cut  the 
reef  at  about  5000  ft.  In  this  section  of  the  property, 
the  Main  Reef  leader  has  now  been  exposed  on  the  19th 
level  south  of  the  dike,  with  a  value  of  84  dwt.  over  a 
reef  width  of  eight  inches,  thus  confirming  the  high 
values  previously  .«hown  in  the  vicinity  by  a  borehole. 

The  seven-compartment  rectangular  shaft  in  the 
Booysens  area  cut  the  reef  at  a  depth  of  4148  ft.,  and 
was  connected  by  a  crosscut  with  the  Robinson  Deep 
mine  during  1918. 

A  new  circular  shaft  is  being  sunk  at  the  Durban 
Roodepoort  Deep  about  400  ft.  from  the  southern 
boundary.  Its  depth  will  be  about  3000  ft.,  and  the 
equipped  cost  is  estimated  at  £182,500.  This  shaft  will 
eventually  deal  with  all  the  tonnage  hoisted  from  the 
mine.  At  the  Witwatersrand  Deep  good  ore  has  been 
exposed  in  the  bottom  of  the  mine,  averaging  11,4  dwt. 
over  a  stope  width  of  50  inches. 

Earth  tremors  continued  during  1918  in  some  of  the 
mines  of  the  Central  Rand,  owing  to  the  extension  of 
the  worked-out  areas,  the  chief  being  the  Village  Main 
Reef  and  the  Ferreira  Deep.  The  most  severe  shocks 
were  those  of  July  and  August,  in  the  Village  Main 
Reef.  This  mine,  being  nearly  worked  out,  contains 
large  unsupported  areas,  which  are  readily  affected. 

The  address  of  the  president  of  the  Institution  of 
Mining  and  Metallurgy  included  the  total  results  of  the 
gold  contents  of  the  Main  Reef  Leader  as  disclosed  by 
the  workings  of  the  Central  Rand  over  a  distance  on 
the  strike  of  eight  miles.  The  average  assay  values 
per  ton  for  succeeding  depths  on  the  reef  of  1500  ft. 
each  to  a  total  of  9000  ft.  were  44.7s,  31.2s,  37,1s  32.4s. 
29. Ss,  and  30.6s.  These  figures  are  important  as  bear- 
ing on  the  continued  stability  of  the  Rand  banket  de- 
posit as  a  gold  producer,  and  as  comprehensive  evidence 
on  the  general  question  of  the  continuation  of  values 
at  depth. 

Far  Eastern  Rand 

In  1917  the  government  decided  against  mining  op- 
erations being  conducted  directly  by  the  state,  and 
therefore  a  Mining  Leases  Bill  to  deal  with  the  areas 
still  under  state  control  was  passed  early  in  1918.  The 
law  established  a  Mining  Leases  Board,  the  members  of 
which  are  Sir  Robert  Kotze,  government  mining  en- 
gineer; H.  E.  Farrer,  the  Secretan,'  of  Finance; 
F.  E.  Kantback,  Director  of  Irrigation,  and  Sir  Will- 
iam Hoy,  the  general  manager  of  the  South  African 
Railways.  It  also  fixes  the  maximum  and  minimum 
scales  for  the  government's  share  in  profits,  and  makes 
provision  for  larger  mynpachts   (mine  leases). 

The  2235  claims  on  the  west  section  of  the  Farm  de 
Rietfontein,  No.  14,  which  were  put  up  for  tender  in 
June,  1917,  but  were  unallotted,  were  offered  again  for 
tender  early  in  1918.  The  tenders  received  by  the  gov- 
ernment were  from  the  Anglo-American  Corporation, 
the  Central  Mining  and  Investment  Corporation,  and 
the  General  Mining  and  Finance  Corporation.  The  re- 
sult was  announced  on  Mar.  21,  and  that  of  the  Anglo- 
American  Corporation  was  accepted.  A  new  company 
has  been  formed  to  deal  with  the  ground  under  a  title 
of  West  Springs,  Ltd.,  with  a  capital  of  £1,400,000  in 
£1  shares,  to  be  issued  at  par. 

Springs  Mines,  Ltd.,  will  grant  facilities  for  begin- 
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ning  development  from  its  property  pending  the  sink- 
ing of  the  two  shafts  arranged  for.  In  return  for  this 
accommodation  it  has  been  given  an  option  over  a 
block  of  reserve  shares.  The  technical  management  is 
in  the  hands  of  the  Consolidated  Mines  Selection. 

New  State  Areas  and  Springs  Mines 
The  lease  of  the  2050  claims  on  Farm  de  Springs 
acquired  last  year  by  the  Johannesburg  Consolidated 
Investment  Corporation  was  transferred  at  the  end  of 
February,  1918,  to  a  new  company  registered  as  New 
State  Areas,  Ltd.  Two  vertical  shafts  are  to  be  sunk 
forthwith,  and  it  is  estimated  that  the  reef  will  be  cut 
at  about  3600  feet. 

In  1917  Springs  Mines  obtained  an  extension  to  its 
property  of  2235  claims  on  the  eastern  section  of  the 
Farm  de  Rietfontein,  No.  14.  A  new  shaft  has  been 
started,  which,  it  is  estimated,  will  be  sunk  to  a  depth 
of  about  4000  ft.,  and  should  be  completed  in  about  four 
years.  In  the  meantime,  development  is  being  pushed 
from  the  present  mine  into  the  new  area,  with  a  view 
to  obtaining  an  early  production  of  ore  therefrom.  The 
capacity  of  the  reduction  plant  is  to  be  immediately  in- 
creased from  30,000  to  40,000  tons  per  month.  Its 
eventual  capacity  is  placed  at  1,400,000  tons  per  annum. 
This,  however,  cannot  come  into  operation  for  several 
years.  At  Modderfontein  East,  Ltd.,  which  is  still  in 
the  development  stage,  the  comprehensive  program  for 
opening  up  the  reef  throughout  the  property  is  pro- 
ceeding. At  the  end  of  September  the  two  new  shafts. 
Nos.  2  and  3,  were,  respectively,  898  ft.  and  818  ft.  in 
depth.  The  deep-level  area  is  being  rapidly  developed 
from  the  Cloverfield  shaft,  and  an  exploratory  drive 
has  entered  the  outcrop  section  from  Modderfontein 
B  Mine. 

Francois  Cementation  Process  Used  by 
Brakpan  Company 

At  the  Brakpan  Mines  the  two  new  deep-level  shafts, 
Nos.  3  and  4,  in  the  extension  of  the  property  acquired 
in  1917,  are  being  sunk.  Their  final  depths  are  e.sti- 
mated  at  4200  ft.  and  4500  ft.,  respectively.  Water  in 
quantity  has  been  encountered  in  No.  3  shaft,  and  the 
Francjois  cementation  process  is  being  employed  to  seal 
it  off. 

The  new  plant  of  the  New  Modderfontein  Gold  Min- 
ing Co.,  which  increases  the  mill  capacity  to  100,000 
tons  per  month,  began  operations  in  April,  1918,  and  is 
rapidly  increasing  its  output  to  full  production.  The 
duty  of  the  Ni.ssen  stamps  in  the  new  mill  is  27  tons 
per  day,  with  0.28-in.  .screen  aperture.  The  treatment 
plant  includes  many  improvements  on  previous  practice. 

In  July  the  extension  of  the  reduction  plant  of  the 
Modderfontein  B,  Ltd.,  to  treat  fiO.OOO  tons  per  month, 
was  completed.  The  delays  in  this  work  were  due  to 
the  shortage  of  suitable  labor.  The  Government  Gold- 
Mining  Areas  brought  up  its  capacity  to  135,000  tons 
per  month  by  the  addition  of  five  new  tube  mills  and  an 
extension  to  the  Butters  slime  plant.  Ten  extra  stamps 
and  a  new  tube  mill  were  added  at  the  Van  Ryn  Deep 
on  July  1. 

The  centralized  contml  under  the  Transvaal  Chamber 
of  Mines  of  all  mining  supplies  for  all  the  mines  ha.** 
worked  .satisfactorily.  The  pooling  system  was  origi- 
nally re»tricted  to  gold,  coal,  and  diamond  mines,  but  in 


March,  1918,  it  was  found  advisable  to  include  the  base- 
metal  mines  to  enable  these  to  obtain  supplies. 

Introduction  of  Economies  Has  Helped  To 
Make  Operation  Successful 

Following  on  the  enforced  reduction  of  imports  of 
mining  supplies,  the  requirements  of  the  mines  have 
been  met  to  a  considerable  extent  by  working  up  scrap 
and  second-hand  material  locally.  In  this  way  economies 
have  been  introduced  which  should  have  a  lasting  effect. 
These  include  reshanking  shoes,  making  cam  shafts  of 
broken  stems,  making  up  drill  steel  and  rock-drill  parts 
from  scrap,  shortening  boiler  shells  to  make  further 
use  of  the  tubes,  and  lining  bins  and  repairing  truck 
bodies  with  flattened-out  railway  sleepers. 

Many  mines  now  make  their  own  tools  from  scrap 
material  at  a  reduced  cost.  Owing  to  the  necessity  for 
restricting  the  use  of  glycerin  in  explosives  to  the  lowest 
consumption  possible,  new  compounds  have  been  pro- 
duced to  take  the  place  of  gelignite.  These  include 
sengitc,  the  ingredients  of  which  are  gun-cotton  and 
nitrate  of  soda,  and  amatol,  containing  ammonium 
nitrate.  The  results  from  the  use  of  these  substitutes 
have  been  satisfactory'. 

Welfare  Work  Among  Natives  Effective 

With  regard  to  the  health  of  the  native  workers  on 
the  mines,  further  experiments  have  been  made  with 
Dr.  Lister's  anti-pneumococcal  vaccine,  and  the  results 
have  been  extremely  successful.  At  the  Premier  diamond 
mine  the  number  of  cases  of  pneumonia  per  1000  natives 
employed  during  1917  was  4.7,  this  being  by  far  the 
lowest  record  obtained.  The  highest  was  153  per  1000, 
in  1910.  Experiments  have  also  been  continued  at  the 
Crown  Mines,  with  the  result  that  the  number  of  cases 
has  been  considerably  reduced.  As  the  shortage  of 
native  labor  is  one  of  the  greatest  difficulties  with  which 
the  mines  now  have  to  contend,  it  now  rests  with  the 
government  to  recognize  the  success  of  this  preventive 
ot  the  disease,  and  to  sanction  a  return  to  the  employ- 
ment of  tropical  natives. 

TVBI.I'.   III.     I.AUnU   KMri.nVKl)   IN   TKANSVA.VL  tiOLD  .MIN1»S 
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In  regard  to  miners'  phthisis  a  Further  Amendment 
Bill  was  passed  in  June,  dealing  chiefly  with  the  ex- 
tension of  the  period  during  which  compensation  is 
paid,  and  also  with  iiu-reases  of  pay  to  dependents. 
There  are  now  four  acts  in  existence  dealing  with  this 
(luestion,  iin<l  it  is  proposed  as  soon  as  possible  to  bring 
in  a  final  bill  amalgamating  them. 

Industrial  Relations  Show  Improvement 

The  year  1918  witnessed  considerable  improvement 
in  the  relations  between  employers  and  employed.  The 
.system  of  boards  of  reference,  on  which  both  sides  are 
equally   represented,   has   been   extended   to   include   all 
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the  men's  unions.  This  advance  is  of  the  greatest  im- 
portance, and  is  proving  a  satisfactory  method  of  set- 
.  tling  disputes.  In  July  the  mine  mechanics  asked  for 
an  increase  in  wages.  They,  however,  have  realized 
the  necessity  of  adjusting  their  demands  to  the  indus- 
trial position  and  the  consequences  involved  in  the  clos- 
ing of  16  of  the  low-grade  mines,  which  is  likely  to  take 
place  if  there  is  a  further  rise  in  costs. 

Diamonds  and  Base  Metals 

The  position  of  the  diamond  industry  was  well  main- 
tained in  1918.  In  the  half  year  ended  June  30,  the 
Transvaal  output  was  446,411  carats,  as  against  491,410 
carats  for  the  first  half  of  1917.  Of  this  total  the 
Pretoria  district  produced  412,900  carats. 

The  iron-ore  deposits  near  Pretoria  and  Ermelo  were 
the  object  of  much  interest  during  1918.  Smelteries 
have  been  erected,  and  operations  are  being  carried  out 
on  a  small  scale.  The  works  erected  to  deal  with  the 
ores  from  the  Pretoria  district  include  a  50-ft.   blast 


furnace  capable  of  producing  between  10  and  15  tons 
of  pig  iron  per  day.  The  ore  from  the  Ermelo  deposit 
is  sent  to  the  furnaces  at  Vereeniging,  from  which  the 
production  is  sufficient  to  keep  the  greater  part  of  the 
industry  supplied  with  shoes  and  dies. 

At  the  Rooiberg  tin  mine  there  was  an  improvement 
in  results  during  the  latter  part  of  1918.  '  On  the  new 
property  on  Farm  Blaauwbank  payable  ore  is  being 
opened  up  in  several  places,  and  the  outlook  appears 
promising.  Better  results  have  also  been  obtained  at 
the  Zaaiplaats  tin  mine,  and  in  July  a  dividend  of  30% 
was  declared.  The  company  has  acquired  on  option  from 
the  Transvaal  Consolidated  Land  Co.  27.75  acres  of  the 
adjoining  farms  Groenfontein  and  Roodepoort,  which 
area  contains  a  large  quantity  of  high-grade  alluvium. 
Tin  smelting  has  begun  on  a  small  scale. 

The  development  results  of  the  Messina  Copper  Co. 
for  1918  have  been  disappointing,  and  the  company  has 
been  greatly  handicapped  by  the  lack  of  labor  and 
shipping  facilities. 


Australasia  in  1918 

By  W.  p.  GEARY* 


IN  AUSTRALIA  metalliferous  mining  was  in  a  pros- 
perous condition  in  1918,  and  although  it  is  not  yet 
possible  to  obtain  the  output  of  the  various  metals 
accurately,  the  aggregate  value  of  the  mineral  produc- 
tion during  the  year  will  closely  approximate,  if  it  does 
not  exceed,  that  recorded  for  the  previous  year. 

During  the  latter  part  of  the  year  it  was  announced 
by  the  federal  government  that  the  exportable  annual 
output  of  zinc  concentrates,  300,000  tons,  had  been  sold 
to  the  imperial  authorities  for  the  period  of  the  war 
and  10  years  after^vard,  and  also  that  the  exportable 
output  of  lead,  about  175,000  tons  per  annum,  had  been 
sold  to  the  British  Ministry  of  Munitions,  with  the  ex- 
ception of  lead  for  the  markets  of  the  East.  It  was  also 
announced  by  the  government  that  it  would  finance  the 
copper  producers  for  a  period  of  three  months  from  Jan. 
1,  1919,  if  it  should  prove  impossible  to  arrange  an  ex- 
tension of  the  present  contract  with  the  British  gov- 
ernment to  cover  the  output  beyond  the  end  of  1918. 
These  considerations  should  prove  important  factors 
in  maintaining  the  production  of  the  industrial  metals 
during  1919. 

Gold  Production 

During  the  period  under  review  every  district  in 
Australia  showed  a  decline  in  the  output  of  gold,  and 
it  is  clear  that  unless  fresh  discoveries  are  made,  the 
position  of  the  industry  will  be  unsatisfactory.  To 
stimulate  production  the  vital  importance  of  granting 
a  bonus  of  £1  ($5)  per  oz.  on  all  gold  produced  within 
the  empire,  has  been  urged  upon  the  imperial  govern- 
ment, and  also  the  suspension  of  all  taxation  on  gold 
mining  by  the  imperial  and  dominion  governments. 

Table  1  shows  the  gold  yield  of  Australia  for  1917 
and  1918,  the  figures  for  1918  being  estimated  from  the 
production  for  the  first  10  months  of  the  year.  Western 
Australia  still  maintains  its  position  as  the  chief  pro- 
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ducer,  but  the  yield  indicates  a  falling  off  when  com- 
pared with  the  year  1917. 

In  Victoria  an  important  event  was  the  completion 
of  negotiations  by  the  Bendigo  A-1  Gold  Mines,  Ltd., 
with  the  Bendigo  Amalgamated  Co.  to  take  over  the 
Clarence  United,  New  Argus,  New  Moon,  and  Suffolk 
United  mines.  The  government  has  agreed  to  advance 
the  company  £10,000,  which  must  be  spent  in  actual 
development  work,  provided  the  company  first  expends 
a  similar  sum.  It  is  expected  that  by  persistent  work 
a  sufiieient  number  of  new  shoots  will  be  opened  to 
permit  of  the  tonnage  being  increased  from  8000  to 
8500  tons  per  fortnight.  The  last  report  available 
shows  that  146,769  tons,  averaging  5100  tons  per  fort- 
night, was  treated,  for  a  yield  of  41,130  ounces. 

TABLE  I.     GOLD  PRODUCED  IN  .\USTRALIA  IN    1917  AND    I9I8 

Fine  Oz.,  Fine   O2.. 

1917  1918 

Western  Australia 970,317  887,966 

Victoria,,, ,,,         201,872  159,704 

Queensland 179,305  136,629 

New  South  Wales 82,171  84  137 

Tasmania 14,496  IsisOO 

South  Atistralia 7, 145  8,000 

Totals 1.455,306  1,289.936  (a) 

(a)  Estimated. 

The  Mount  Morgan  Gold  Mining  Co.,  Queensland,  for 
the  year  ended  June  2,  1918,  treated  214,989  tons  of 
ore  and  produced  83,567  tons  of  concentrates.  The 
smeltery  and  refinery  made  an  output  of  7619  tons  of 
refined  copper  and  86,219  oz.  of  gold.  The  ore  reserves 
at  the  date  of  the  issuance  of  the  report  (June  2)  were 
estimated  at  3,825,685  tons,  as  compared  with  3,942,029 
tons  on  Nov.  25,  1917.  The  grade  of  the  reserves 
is  practically  stationary  at  2.58 'r   copper. 

In  New  South  Wales  it  is  expected  that  the  total 
yield  for  1918  will  show  a  slight  advance  on  that  re- 
corded for  the  preceding  year.  This  is  in  a  measure 
due  to  the  resumption  of  milling  operations  by  the  Mount 
Boppy  Gold  Mining  Co.  at  the  end  of  January,  1918. 
The  yield  from  this  company's  mine  for  the  first  three 
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months  of  the  year  totaled  5369  oz.  of  gold,  the  ore  re- 
serves being  estimated  at  249,334  tons,  which,  without 
reckoning  future  developments,  would  give  the  mine, 
under  favorable  conditions,  a  further  life  of  at  least 
three  and  one-half  years. 

In  Tasmania  the  Tasmanian  Gold  Mining  Co.  during 
the  12  months  ended  Mar.  25  treated  19,190  tons  of  con- 
centrates and  slimes,  from  which  was  recovered  5861  oz. 
of  fine  gold,  valued  at  $123,825. 

The  mines  in  the  Broken  Hill  field  ( N.  S.  W.)  con- 
tinued production  on  a  satisfactor>'  scale  during  1918. 
The  output  for  the  first  nine  months  of  the  year  was 
as  follows:  Lead  concentrates.  202,805  tons;  zinc  con- 
centrates. 269.271  tons,  and  carbonate  ore.  25,093 
tons. 

The  North  Broken  Hill  Co.  during  the  half  year 
ended  .June  30.  1918.  raised  106,489  tons  of  ore.  and  the 
classification  effected  by  the  mills  is  given  in  Table  II. 
The  assets  at  the  above  date  show  a  surplus  over  lia- 
bilities of  $2,999,250. 

TABLE  n.     NORTH  BROKEN  HlLL  PROD0CT1ON. 
J.\NUARY-JUNE.  1918 
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100  0 

TTi 

Tl 

13  4 

The  Broken  Hill  South  Silver  Mining  Co.  mined  127.- 
745  tons  of  sulphide  ore  during  the  six  months  ended 
June  30.  1918.  The  working  account  shows  mine  pro- 
duction, $2,131,525,  and  a  balance  carried  to  profit  and 
loss  of  $1,084,425.  This,  with  $1,587,765  brought  for- 
ward, and  $51,715  interest  and  dividends,  makes  a  total 
of  .$2,723,905. 

The  output  of  the  Broken  Hill  Proprietary  Co.'s  mine 
for  the  half  year  ended  May  31,  1918,  was  79,348  tons, 
nr  an  increa.se  of  24,032  tons  over  the  previous  six 
months.  The  plants  handled  70,843  tons  of  sulphide 
lire,  which  yielded  11,958  tons  of  lead  concentrates,  as- 
.-aying  60. 55*^^  lead,  29.14  oz.  silver  per  ton,  and  13,608 
tons  of  slimes.  The  zinc  flotation  plant  dealt  with  144,- 
944  tons  of  tailings,  as  compared  with  92,907  tons  for 
the  previous  half  year,  the  production  of  zinc  concen- 
trates amounting  to  36,630  tons.  The  net  profit  for 
the  half  year  was  $1,798,530,  as  compared  with  $1,454,- 
405  for  the  preceding  six  months.  After  providing  for 
ail  outstanding  liabilities,  there  remain  liquid  assets 
in  cash,  bullion,  and  convertible  stocks  representing  a 
total  value  of  $4,227,730. 

The  operations  of  the  Zinc  Corporation,  Broken  Hill, 
for  1917  show  that  the  mine  owned  by  this  company 
produced  134,618  tons  of  ore,  assaying  S'.5'f  zinc.  2.8  oz. 
silver,  and  H*",   lead.     The  yield  is  reported  as  follows: 


Tons 
24,829 
40.576 
».'>.2n 


10  2 
I  9 
0  6 


The  zinc  'oncentrator  treated  257.590  tons  (215.640 
tons  being  drawn  from  the  dumps),  of  an  average  assay 
value  of  14.6'}c  zinc.  6.6  oz.  silver,  and  5.6'"r  lead,  which 
re.oulted  as  follows: 
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The  net  profit  was  $1,125,770.  and  the  total  availabl* 
after    including    the    balance    brought    forward,    wa- 
$1,255,625. 

In  the  State  of  Queensland  the  value  of  the  mineral 
production,  other  than  gold,  coal,  and  precious  stones, 
for  the  first  nine  months  of  1918.  was  $10,057,380,  a- 
against  $9,438,670  for  the  similar  period  in  1917.  The 
output  of  silver  and  lead  was  valued  at  $109,130.  The 
quantity  of  silver-lead  ore  produced  in  Tasmania  during 
the  year  1917  was  9576  tons,  valued  at  $760,610.  and 
for  the  first  six  months  of  1918  was  2516  tons,  valued 
at  $218,115. 

Pkoduction  of  Tin 

In  New  South  Wales,  the  Vegetable  Creek  Tin  Min- 
ing Co..  Emmaville,  continued  working  on  rich  wash 
in  the  dip  workings,  where,  in  the  crosscut,  there  is 
a  width  of  36  in.  which  carries  200  lb.  per  fathom. 
The  usual  output  of  six  tons  of  oxide  per  week  is  being 
maintained.  The  production  for  the  year  ended  Apr. 
24,  1918,  was  204  tons,  valued  at  $186,135.  The  Water 
Co.,  Emmaville,  during  the  half  year  ended  July  31, 
sluiced  296,300  cu.yd.  of  material,  for  a  yield  of  83  tons 
of  black  tin.  Since  the  inception  of  operations,  12  years 
ago,  the  company  has  sluiced  4.695.000  cu.yd.  of  m;i- 
terial,  for  a  yield  of  2384  tons  of  black  tin,  averaging 
1.138  lb.  per  yard.  For  the  first  six  months  of  1918  it 
was  estimated  that  the  value  of  the  yield  from  the  Ard- 
lethan  field  was  approximately  $200,000,  of  which  the 
Bygooend  had  contributed  $50,000. 

The  Mount  Bischoff  Tin  Mining  Co.,  Tasmania,  for 
the  half  year  ended  June  30.  treated  44.041  ton.>  of  ore. 
for  a  yield  of  226  tons  of  concentrate.  The  ore  reserves 
are  about  1,185,000  tons,  of  an  average  assay  content 
of  0.29''r  tin.  At  the  smelting  works  1859  tons  was 
smelted,  for  a  yield  of  1269  tons  of  tin.  The  quantit>- 
treated  on  behalf  of  the  company  was  237  tons  of  oxide, 
which  yielded  143  tons  of  tin.  the  remainder  being  on 
custom  ore. 

The  Briseis  Tin  Mining  Co..  Tasmania,  according  to 
the  last  report,  made  a  profit  of  $144,830  for  the  year 
1917,  as  against  $162,585  for  1916.  The  output  of  tin 
was  339  tons,  as  compared  with  466  tons  in  the  previous 
year.  The  Pioneer  Tin  Mining  Co..  Tasmania,  includ- 
ing the  Argonaut  and  South  Pioneer  properties,  for 
the  year  ended  June  30,  1918.  treated  826,500  cu.vd.  of 
material,  for  a  recovery  of  345  tons  of  stream  tin.  Since 
1900  about  10.053.300  cu.yd.  of  material  has  been 
treated,  yielding  7009  tons,  or  1.562  lb.  per  cubic  yard. 

In  the  State  of  Queensland  the  output  of  tin  for  the 
first  nine  months  of  1918  totaled  895  tons,  valued  at 
$953,615.  In  Western  Australia,  tin  to  the  value  of 
$185,535  was  produced  in  1917.  The  production  of  tin 
ore  in  Tasmania  for  the  first  six  months  of  1918  totaled 
951  tons,  valued  at  $1,030,355. 

Australian  Copper  Production  in  1918 

It  may  be  expected  that  the  copper  production  of  the 
commonwealth  for  1918  will  approximate  32.500  long 
tons,  which  shows  a  slight  falling  off.  Of  this  total. 
oC  will,  as  usual,  be  contributed  by  Queensland,  and 
the  remainder,  with  the  exception  of  about  1000  tons 
which  may  he  credited  to  Western  Austraila  and  Papua, 
will  be  the  production  in  about  equal  proportions  by 
New  South  Wales,  South  Australia,  and  Tasmania. 
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Copper  producers  during  1918  had  a  difficult  time. 
The  price  fixed  for  electrolytic,  £108,  and  fire  refined, 
£106,  by  the  British  Munitions  Committee  would  have 
been  entirely  satisfactory  had  it  been  maintained  for  a 
year,  but,  on  each  occasion  that  the  price  was  settled, 
it  was  done  in  such  a  way  that  producers  had  only  a 
three  months'  tenure.  This  hampered  financing  opera- 
tions seriously,  and  put  the  small  producer  practically 
out  of  action.  At  the  time  of  writing  those  who  have 
been  able  to  make  financial  arrangements  to  continue, 
have  no  market  for  current  production. 

The  British  munitions  contract  expired  Dec.  31,  and, 
now  that  peace  is  in  sight,  there  seems  little  prospect 
of  a  renewal  unless  the  Allied  governments  realize  that 
for  economic  reasons  they  must  stand  behind  current 
production  until  the  freedom  of  trade  is  mutually  es- 
tablished again.  The  Australian  production  up  to 
Sept.  30  is  cared  for;  anything  coming  to  the  refinery 
after  that  date  will  not  be  in  the  refined  state  in  time 
for  inclusion  in  the  British  government  contract.  Con- 
sequently, the  companies  producing  blister  today  are 
waiting  to  see  what  will  be  done  for  them  in  England. 
It  would  seem  as  if  the  peace  discussion  will  relegate 
the  question  of  copper  production  to  obscurity  for  a 
while. 

On  this  side  of  the  world  it  is  maintained  that  the 
Allied  governments  should  finance  the  copper  production 
during  the  peace  discussion  period,  and  take  the  copper 
for  joint  account.  It  could  be  sold  in  due  course  at  cost 
price  plus  interest  and  charges  to  those  governments 
which  have  caused  the  war. 

Queensland  has  maintained  in  copper  its  premier  po- 
sition, largely  through  the  production  of  Hampden 
Cloncurrj'  and  Mount  Morgan.  Of  the  Queensland 
mines  it  may  be  said  that  only  these  two  have  been  able 
to  make  any  showing  against  the  adverse  conditions 
referred  to.  Mount  Elliott  and  Mount  Cuthbert  have 
at  inter\'als  had  a  short  run,  but  the  sum  total  is  small. 
The  old-established  Wallaroo  &  Moonta,  in  South  Aus- 
tralia, accounts  for  practically  all  that  this  state  brings 
into  the  figures.  In  a  labor  sense  Wallaroo  &  Moonta 
is  well  off.  It  is  a  settled  town,  and  the  company  has 
been  able  to  work  amicably  with  its  employees,  whose 
wages  varj-  with  the  price  of  the  metal. 

The  Mount  Lyell  Co.,  the  principal  producer  of  Tas- 
mania, has  suffered  principally  through  shortage  of 
labor.  Like  Mount  Morgan,  in  Queensland,  it  has 
adopted  mechanical  concentration,  and  at  present  is 
watching  carefully  the  development  of  leaching  in  the 
United  States. 

Great  Cobar  and  C.  S.  A.  have  been  the  principal 
producers  of  New  South  Wales.  The  latter  has  been 
given  rail  connection,  and  has  entered  upon  a  profitable 
career.  Mount  Hope,  Ltd.,  another  big  proposition  out 
in  the  west,  has  just  been  connected  by  rail.  It  has  a 
future  ahead  of  it,  but  during  1918  was  twice  compelled 
to  cease  mining,  because  of  shortage  of  water.  The 
trouble  is  not  insurmountable,  and  the  company  is 
remedying  the  situation. 

Papua  continues  to  open  up  some  promising  basic 
deposits.  It,  however,  adds  little  to  total  production, 
as  work  is  mostly  restricted  to  development.  Western 
Australian  operations  have  been  mostly  confined  to  the 
mining  of  shipping-grade  ore,  which  has  been  sent  to 
Port   Kembla,   the   refinery   in   New   South   Wales,    for 


smelting  and  refining.  Whim  Well,  in  the  northwest, 
has  been  the  largest  producer.  The  West  Australian 
production  has  been  somewhat  increased  by  the  opera- 
tions of  the  government  smeltery  at  Phillips  River. 


Mica  in  1918 

Because  of  its  wide  range  of  utility  in  electrical 
equipment,  mica  was  considered  in  1918  as  an  essential 
war  mineral.  Restrictions  imposed  on  the  importation 
of  mica  on  account  of  the  lack  of  shipping  caused  some 
anxiety,  because  domestic  production,  so  far,  has  not 
proved  equal  to  consumption.  Sheet  mica,  imported 
from  India,  is  considered  especially  valuable  because  of 
its  desirable  physical  properties. 

The  statement  contained  in  Mineral  Resources  that 
the  domestic  production  of  sheet  mica  in  1917  was  1,216,- 
816  lb.,  about  40V  of  the  to^al  consumption,  gives  no 
information  as  to  its  quality.  The  imports  consist 
largely  of  clear  sheets  of  good  quality,  whereas  the  do- 
mestic product  includes  several  varieties.  The  prices 
of  the  larger  sheets,  58c.  per  lb.,  were  slightly  lower 
than  for  the  preceding  two  years,  but  an  increase  of  10 
to  20 "^c   in  price  occurred  in  some  of  the  smaller  sizes. 

During  1918  mica  was  imported  chiefly  from  China, 
India,  and  England,  with  smaller  quantities  from  Bra- 
zil, Peru,  Guatemala,  and  Mexico.  The  more  important 
domestic  sources  of  production  were  North  Carolina, 
New  Hampshire  and  South  Dakota,  with  varying  quan- 
tities from  Alabama,  Georgia,  Idaho,  South  Carolina, 
and  Virginia.  The  total  value  of  the  domestic  mica  pro- 
duced in  1917,  according  to  the  U.  S.  Geological  Survey, 
was  1757,346,  and  the  value  of  the  imported  mica 
reached  $1,430,048.  The  domestic  production  in  1918 
increased  proportionally  to  the  total  consumption.  From 
foreign  countries,  only  the  sheet  mica  is  exported.  In 
the  United  States  the  chief  domestic  product  is  scrap. 

A  comparison  of  the  quantity  of  crude  and  manu- 
factured mica  imported  into  the  United  States  for  the 
first  nine  months  in  1917  and  1918,  according  to  the 
Bureau  of  Foreign  and  Domestic  Commerce,  is  given  in 
the  accompanying  table. 

I'.  S.   IMPORTS  OF  CRUDE  AXD  .MAN L  1- ACTURED  MICA, 
FOR  NINE  MONTHS  OF  1917    AND   191S 


L'miianufactured. 

Cut,     split     and 

factured  


Chinese  Tungsten  Ore  Industry 

The  deposits  of  tungsten  ore  in  South  China, 
including  Hongkong,  have  become  one  of  the  most  im- 
portant additions  to  the  world's  supply  of  this  ore.  The 
shipments  of  ore  from  Hongkong  alone,  in  addition  to 
those  from  Canton,  Swatow,  and  other  points  made 
through  Shanghai  and  other  transshipment  ports,  dur- 
ing the  first  eight  months  of  1918,  were  valued  at  $1,- 
010,405  gold.  The  number  of  Chinese  interests  involved 
in  the  collection  of  the  ore  from  Kwangtung,  Kwangsi, 
and  Hunan  has  increased  until  there  was  a  veritable 
boom  in  the  business,  says  the  Ironmonger.  The  ore  is 
generally  found  in  pockets  scattered  over  a  wide  extent 
of  territorj'.  At  present  the  greater  part  of  it  is  pur- 
chased by  middlemen  from  Chinese  operators  who  man- 
age the  mining  and  deliver  the  ore. 
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Uncommon  Ores  and  Metals 


By  H.  C.  MEYERS 


NO  DATA  are  available  as  to  the  total  production 
of  cerium,  or  cerium  mixed,  metal,  as  it  is  known 
to  the  trade,  during  1918.  This  material,  which 
is  a  complex  alloy  of  cerium,  lanthanum,  didymium,  and 
other  metals  of  the  cerium  and  yttrium  group,  is  pro- 
duced mainly  from  monazite  sand  residues  by  electro- 
lytic methods.  Its  chief  use  is  in  the  manufacture  of 
ferrocerium,  which  is  employed  as  a  tinder  in  pocket 
cigar  lighters,  gas  lighters,  and  to  a  large  extent  during 
the  last  three  years  for  militarj-  purposes.  The  pro- 
duction of  this  alloy  probably  runs  into  1000  to  2000 
lb.  per  month.  Prior  to  1917,  the  alloy  was  manufactured 
under  Austrian  patents,  but,  following  the  seizure  of 
these  patent  rights  by  the  Alien  Custodian,  licenses  were 
granted  to  several  American  manufacturers  to  produce 
the  metal,  and,  as  a  result,  the  greatly  inflated  price  took 
a  severe  drop.  During  1916  the  price  was  $25  per  lb. 
but  in  the  late  spring  of  1917  the  market  dropped  to  $18 
or  $20  for  moderate-sized  lots,  with  slightly  lower  figures 
for  large  quantities  under  contract.  Ferrocerium  is  an 
alloy  consisting  of,  approximately,  .30 'r  iron  and  70% 
cerium,  with  lanthanum,  didymium,  and  other  in- 
gredients. 

Palladium 
The  active  demands  for  palladium  as  a  substitute  for 
platinum  increased  greatly  as  the  restrictions  on  plat- 
inum, except  for  Government  work,  became  more  and 
more  severe.  At  the  beginning  of  1918  the  price  was 
about  $13.5  per  troy  ounce,  and  by  the  middle  of  the  year 
this  price  had  advanced  to  as  high  as  $165.  It  became 
apparent  that  it  would  be  necessary  to  control  the  price 
of  this  metal  as  well  as  that  of  platinum  and  iridium,  and 
the  War  Industries  Board  announced  that  the  maximum 
price  should  not  be  in  excess  of  $135  per  troy  ounce,  and 
ihat  trading  in  the  metal,  except  for  war  purposes,  could 
be  conducted  only  under  a  license.  After  the  signing  of 
the  armistice  and  the  removal  of  Government  control, 
the  market  advanced  slightly,  but  only  for  a  brief 
period;  and  before  the  close  of  the  year,  offerings  were 
made  of  good-sized  parcels  for  as  low  as  $125  per  troy 
ounce.  It  is  intere.sting  to  note  that,  prior  to  1914, 
palladium  wa.s  used  only  in  comparatively  small  quanti- 
ties and  considered  a  very  rare  metal.  With  the  advent, 
however,  of  gold-palladium  alloys  for  dental  work  and 
the  manufacture  of  crucibles,  the  production  of  this 
precious  metal  showed  a  marked  increa.se.  In  1915  the 
total  number  of  troy  ounces  sold  amounted  to  only  958, 
whereas  in  1917  the  amount  was  over  3.300.  The  proba- 
bilities are  that  the  production  for  1918  will  show  at 
least  a  75%  advance  over  that  of  the  previous  year.  The 
use.s  of  this  metal  have  become  .so  firmly  estal)li.shed  in 
certain  trades  that  it  is  unlikely  that  a  return  will  be 
made  to  the  u.ie  of  platinum,  unless  there  is  a  marked 
drop  in  the  price  of  the  latter. 

Sklenium 
The  chief  use  of  selenium  during  1918  appears  to  have 
been  as  a  decolorizer  for  glass  as  well  as  in  the  manu- 
facture of  ruby  glass.     The  former  use  was  developed 
through  the  shortage  of  suitable  grades  of  manganese, 
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which  heretofore  has  been  used  to  mask  the  green  color 
imparted  by  the  presence  of  iron.  The  demand  of  glass 
makers  became  so  great  that  producers  were  not  able 
to  keep  up  with  the  consumption,  and  the  price  rose  to 
as  high  as  $3.25  per  lb.  and  remained  around  this  figure 
throughout  the  year.  During  the  last  quarter,  however, 
there  was  a  slight  recession  in  price,  and,  at  the  close 
of  1918,  black,  powdered,  amorphous  selenium  was  of- 
fered for  as  low  as  $2.75  per  pound. 

Strontium  Ore 
The  market  for  both  celestite  (the  sulphate)  and 
strontianite  (the  carbonate)  was  comparatively  quiet. 
Large  deposits  of  apparently  high-grade  carbonate  were 
discovered  at  several  points  in  the  West  and  sold  in 
carload  lots  at  the  rate  of  $60  to  $80  per  ton,  depending 
on  the  purity  of  the  ore.  Nearly  all  the  sulphate  con- 
sumed was  imported,  as  most  of  the  mines  in  this  coun- 
try are  situated  in  the  Far  West,  and  the  high  trans- 
continental freight  rates  made  it  impossible  for  domestic 
producers  to  compete  with  the  high-grade  imported  ore 
which  is  laid  down  on  the  Atlantic  seaboard  at  prices 
ranging  from  $16  to  $18  per  gross  ton.  The  chief  de- 
mand for  strontium  ore  is  in  the  manufacture  of  stron- 
tium nitrate,  large  quantities  of  which  were  used  for 
military  purposes,  in  signal  rockets,  star  bombs,  and 
similar  apparatus.  There  was  practically  no  fluctuation 
in  the  price  of  strontium  nitrate — about  25c.  per  lb. 
throughout  1918. 

Thorium  Ore 

The  importations  of  thorium  ore  in  the  form  of 
monazite  sand  from  Brazil  and  India  were  practically 
normal  during  1918.  The  Brazilian  sand  carries  an 
average  of  6''r  thorium  oxide,  and  is  preferred  by  cer- 
tain manufacturers  of  thorium  nitrate  to  the  Indian 
sand,  which  carries  an  average  of  8'^f  thorium  oxide. 
Prior  to  1914  the  Indian  deposits  as  well  as  those  of 
Brazil  were  practically  controlled  by  German  interests, 
and  nearly  all  the  thorium  nitrate  was  manufactured  in 
Germany  and  Austria.  Under  the  control  of  the  Ger- 
man syndicate  the  price  of  the  nitrate  wai!  so  regulated 
that  French,  English,  and  American  independent  man- 
ufacturers were  practically  driven  out  of  business.  The 
German  .syndicate  had  large  mantle  factories  in  all  of 
the  above-named  countries,  which  served  to  further 
strengthen  its  strangle  hold  on  the  market.  The  war. 
however,  put  an  end  to  all  these  conditions,  and  several 
independent  manufacturers  are  now  supplying  con- 
sumers with  thorium  nitrate  equal  in  quality  to  the  best 
Austrian  or  German  nitrate.  There  was  little  or  no 
fluctuation  in  price  in  1918.  During  the  first  half,  the 
price  ranged  from  $6  to  $6.50  per  lb.,  with  lower  prices 
for  yearly  contracts.  Toward  the  end  of  the  year,  owing 
to  keen  bidding  among  nitrate  manufacturers  for  the 
1919  reciuirements  of  the  mantle  trade,  the  price  dropped 
to  $5  and  $5.25  per  lb.,  according  to  quantity.  The 
world's  consumption  of  thorium  ore  is  approximately 
3000  tons  per  annum.  The  consumption  in  all  countries 
of  incandescent  mantles  is  about  300,000,000,  and  the 
average  mantle  contains  the  equivalent  of  about  1  gm.  of 
Ihoriiini  nitrate. 
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Titanium 

Like  many  of  the  other  war  minerals,  titanium  ore 
was  in  great  demand  during'  1918.  The  absence  of  any 
important  domestic  production  of  rutile,  coupled  with 
the  inability  to  import  this  mineral  from  Norway,  com- 
pelled manufacturers  of  ferrotitanium  to  resort  to  il- 
menite,  which,  although  carrying  a  lower  titanium  con- 
tent than  rutile,  is  just  as  suitable  for  the  manufacture 
of  the  ferro-alloy  as  high-grade  material.  The  beach 
deposits  of  ilmenite  sand  on  the  east  coast  of  Florida 
.-upplied  most  of  the  demand,  although  a  quantity  of  il- 
menite ore  was  imported  from  Canada.  Ilmenite  sells 
for  $12  to  $20  per  ton  in  carload  lots,  and  generally  car- 
ries from  35  to  45%  titanium  oxide.  Little  rutile  was 
offered.  The  Norwegian  grade  was  selling  abroad  for 
as  much  as  $400  per  ton  during  the  first  half  of  1918. 
Later,  owing  to  improvement  in  shipping  conditions, 
the  imported  grade  was  offered  in  carload  lots  here  for 
much  lower  figures.  Prepared  grades  of  titanium  oxide, 
sold  under  the  trade  name  of  "titanellow,"  were  in  active 
demand  for  ceramic  purposes.  The  price  of  "titanellow" 
ranged  from  50c.  per  lb.  for  the  lower  grades,  suitable 
only  for  pottery  work,  up  to  much  higher  figures  for  the 
highest  grades  used  in  porcelain  teeth. 

Uranium 
There  was  only  a  small  production  of  carnotite  dur- 
ing 1918',  and  ore  carrying  li%  to  2%  uranium  oxide 
sold  for  $50  per  unit,  or  $75  to  $100  per  ton,  in  carload 
lots.  The  black  oxide,  used  principally  in  the  manufac- 
ture of  ferro-uranium  and  uranium  salts,  was  quoted  at 
from  $3.25  to  $3.60  per  lb.,  depending  on  quantity. 
Sodium  uranate,  or,  as  is  knovra  in  the  trade,  yellow 
oxide  of  uranium,  ranged  in  price  from  $2.25  to  $2.50 
per  lb.  The  great  future  for  uranium  apparently  lies 
in  its  use  as  a  steel-hardening  agent.  Although  there 
has  been  much  prejudice  against  ferro-uranium,  the  re- 
sults obtained  by  many  tool  manufactui'ers  and  users 
of  high-speed  steel  show  that  it  has  real  merit ;  and  it  is 
probably  only  a  question  of  time  when  it  will  be  just  as 
largely  used  as  ferrotungsten  and  ferromolybdenum. 

Zirconium 
The  year  1918  witnessed  an  unprecedented  demand 
for  zirkite — the  commonly  accepted  trade  name  for  na- 
tive zirconium  oxide.  The  total  amount  of  zirkite  im- 
ported during  1918  was  approximately  1400  gross  tons. 
This  ore  carries  from  75%  to  80%  zirconium  dioxide. 
During  the  first  quarter  the  demand  for  the  ore  was 
mainly  for  refractory  purposes,  as  it  has  been  shown  to 
be  of  great  value  for  electric-furnace  linings,  as  well  as 
for  other  purposes  where  a  refractory  having  a  low  co- 
efficient of  expansion,  high  melting  point,  and  maximum 
resistance  to  slag  corrosion  is  demanded.  It  had  been 
known  prior  to  our  entry  into  the  war  that  the  Germans 
had  developed  remarkable  zirconium  steel,  which  was 
claimed  to  be  superior  to  vanadium,  chromium,  molj-b- 
denum,  tungsten  or  nickel  steel.  The  demand  for  light 
armor  plate  on  tanks,  aeroplanes,  and  other  equipment, 
compelled  the  Government  to  investigate  the  possibilities 
of  all  steel-hardening  elements  for  such  purposes!  and  it 
was  ultimately  decided  that  zirconium  was  the  best 
suited  for  the  requirements  of  the  War  Department. 
Owing  to  the  absence  of  any  authoritative  technical  data 
on  the  production  and  uses  of  ferrozirconium,  many  diffi- 


culties were  encountered,  but  ultimately  through  the 
efforts  of  several  large  manufacturers  of  ferro-alloys,  a 
ferrozirconium  suitable  for  the  production  of  zirconium 
steel  was  evolved.  Ferrozirconium,  as  now  offered  to  the 
trade,  carries  approximately  30%  to  36%  zirconium 
metal  and  sells  for  $4  to  $4.50  per  lb.  of  contained  metal, 
depending  on  the  quantity  demanded.  It  is  not  to  be 
supposed  that  ferrozirconium  will  supplant  ferrotung- 
sten, ferrochromium  or  ferrovanadium,  but  it  seems  evi- 
dent that  it  will  be  largely  in  demand  for  certain  pur- 
poses for  which  these  other  ferro-alloys  are  not  entirely 
satisfactory. 

Lump  metallurgical  zirkite  sold  for  5c.  to  7c.  and 
ground  for  6c.  to  8c.  per  lb.,  depending  on  quantity. 
Zirkite  cement  for  chemical  purposes  and  as  a  bond  for 
zirkite  refractories  sold  at  8c.  to  10c.  per  lb.,  according 
to  the  quantity  demanded. 

The  demand  for  zirkite  bricks  was  active  throughout 
1918,  increasing  toward  the  closing  months.  All  the 
standard  brick  shapes  required  by  the  trade  are  now 
available,  and  the  use  of  this  new  basic  refractory  is 
well  past  the  experimental  stage.  A  standard  9-in. 
zirkite  "straight"  weighs  approximately  12  lb.  and  sells 
in  carload  lots  at  prices  comparing  favorably  with  mag- 
nesite  brick,  when  life  and  efficiency  are  considered. 


Potash  in  1918 

Concerted  efforts  on  the  part  of  the  Government  and 
various  producers  in  1918  resulted  in  increasing  the 
production  of  potash  to  only  about  60,000  short  tons, 
approximately  of  pure  KO,  the  1917  output  having 
been  32,573  short  tons,  according  to  figures  of  various 
Government  bureaus.  With  normal  pre-war  needs 
estimated  at  about  240,000  short  tons,  the  output  in 
1918  thus  rose  to  only  25%  of  this  amount,  from  13% 
in  1917. 

The  average  selling  price  at  point  of  shipment  in 
1917  was  $4.26  a  unit,  or  $426  a  ton  pure  KO,  accord- 
ing to  figures  reported  to  the  U.  S.  Geological  Survey 
by  the  82  firms  then  producing,  most  of  whom  were 
small  wood-ash  leachers.  At  the  beginning  of  1918, 
the  price  was  approximately  $300  a  ton,  and  at  the 
end  of  the  year  about  $1.50  a  unit,  or  $150  a  ton.  During 
the  latter  half  of  1918,  it  is  understood  that  fertilizer 
men.  the  chief  consumers  of  potash,  were  out  of  the 
market  completely,  being  unwilling  to  pay  the  prico 
asked,  the  prospects  appearing  good  of  obtaining 
foreign  potash  within  a  comparatively  short  time  at  a 
much   lower  figure. 

The  chief  sources  of  the  1918  potash  supply,  briefly, 
according  to  A.  W.  Stockett,  of  the  U.  S.  Bureau  of 
Mines,  were:  Natural  brines  from  Nebraska  lakes, 
four  companies  operating;  Searles  Lake,  California, 
two  companies  operating,  namely,  the  American  Troha 
Corporation  and  the  Pacific  Coast  Borax  Co.  Solvay 
Process  Co.;  Salduro  salt  marsh,  Utah,  Solvay  Process 
Co.;  alunite  deposits,  Marysvale,  Utah,  chief  producer 
being  the  Mineral  Products  Corporation;  cement  works, 
two  companies  producing  at  beginning  of  1918;  and 
California  kelp,  Hercules  Powder  Co.,  chief  producer. 
Potash  was  also  produced  from  glauconite  at  Jones 
Point,  N.  Y.,  and  Stockertown,  Penn.,  and  from  other 
minor  sources. 
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Efforts  of  the  U.  S.  Bureau  of  Mines  to  induce  cement 
plants  to  undertake  the  recovery  of  potash  were  hin- 
dered by  the  curtailment  of  building  operations  and  by 
transportation  difficulties,  which  caused  many  com- 
panies to  shut  down  or  to  reduce  their  scale  of  opera- 
tions. On  the  other  hand,  the  increased  activity  of 
blast  furnaces  made  possible  greater  experimentation 
in  the  matter  of  the  recovery  of  potash. 

Blast-furnace  dust  wa.s  thought  by  some  interested 
to  be  a  possible  source  of  potash,  though  there  were 
no  developments  in  this  direction.  It  was  expected  that 
a  dozen  cement  companies  would  have  been  producing 
potash  by  the  end  of  1918.  The  doubtful  future  and 
the  uncertainty  as  to  war-profits  taxation  probably  re- 
tarded many  project.s.  It  was  announced  early  in  the 
year  that  the  Du  Pont  Nitrate  Co.  had  produced  potash 
commercially  from  Chilean  nitrate  and  had  revealed  its 
process  to  non-enemy  competitors. 

The  first  permit  for  leasing  potash  land.^  under  the 
act  of  Oct.  2,  1917,  was  issued  on  Feb.  2,  1918,  by  the 
Secretary  of  the  Interior,  to  cover  2560  acres  in  Inyo 
County,  Calif.  The  production  of  potash  was  to 
have  been  stimulated,  with  that  of  other  war  minerals, 
by  the  War-Minerals  Act.,  of  Oct.  5,  1918.  In  October, 
the  War  Industries  Board  began  a  potash  survey,  with 
a  view  to  meeting  agricultural  needs,  there  being  no 
shortage  for  military  needs.  After  the  armistice  was 
signed,  the  problem  of  increasing  potash  production  in 
the  United  States  was  turned  over  to  the  Department 
of  the  Interior  by  the  chemicals  division  of  the  War 
Industries   Board. 

Domestic  potash  produced  at  high  cost  would  there- 
fore seem  to  stand  little  chance  in  competition  with 
the  foreign  product.  Possible  exceptions  are  such  com- 
panies as  may  be  operating  in  the  Far  West  at  moderate 
cost,  and  which  can  establish  a  near-by  market. 


Talc  and  Soapstone  in  1918 

The  demand  for  talc  in  1918  was  greater  than  in 
previous  years,  owing  to  the  shortage  of  French  and 
Italian  talcs,  and,  in  some  cases,  to  inability  to  procure 
English  china  clay,  used  to  some  extent  as  a  substitute, 
although  an  added  quantity  of  the  domestic  talc  has 
-•'upplanted  that  product  which  was  formerly  imported 
from  Italy  and  P>ance.  A  number  of  cotton-cloth  manu- 
facturers who  formerly  used  nothing  but  an  imported 
talc  have  found  certain  domestic  grades  satisfactory, 
and  it  is  expected  that  many  of  them  will  continue  their 
use  even  when  importations  resume  their  normal  con- 
ditions and  prices  are  low.  Several  large  paper  mills 
manufacturing  fine  grades  of  book  and  writing  papers 
are  using  domestic  talc,  and  it  is  expected  that  they  will 
continue  to  do  so  regardless  of  the  future  importation 
of  English  china  clay.  The  use  of  talc  has  increased  in 
the  manufacture  of  rubber  and  prepared  roofing,  and 
there  is  every  indication  that  the  demand  for  enlarged 
amounts  will  continue. 

Owing  to  the  fact  that  the  talc  indu.stry  is  .still  in  its 
infancy,  many  improvements  have  been  made  in  separat- 
ing the  pulverized  product,  and  it  is  because  of  this  fact 
that  paper  and  other  manufacturers  are  becoming  more 
interested  in  domestic  talcs.  Though  no  new  processes 
of  preparing  talc  for  the  market  were  developed  in 
1918.  those  already  in  vogue  have  been  so  .standardized 


and  refined  that  some  producers  have  succeeded  in 
obtaining  a  superior  product,  particularly  during  the 
last  two  years. 

Labor  conditions  were  generally  unsatisfactory  dur- 
ing 1918.  but  the  shortage  has  not  been  such  as  to  oc- 
casion protracted  shut-downs  among  the  talc  manufac- 
turers, although  the  irregularity  of  labor  has  at  times 
seriously  interfered  with  production,  and  in  the  early 
part  of  1918  some  of  the  mills  were  closed,  owing 
chiefly  to  car  shortage,  which  made  it  impossible  for 
them  to  market  their  product. 

It  is  expected  that  final  production  figures  for  1918 
will  show  an  increase  over  those  for  1917,  which  were 
198,613  tons,  valued  at  $1,889,672,  or  an  average  of 
$9.51  per  ton.  During  1918,  the  production  of  magnesia 
talc  in  New  England  was  about  78,000  tons,  an  increase 
of  5''f  over  figures  previously  reported  and  an  increase 
of  nearly  15<'r   over  the  production  in  1915. 

Prices  advanced  in  1918  from  12  to  20*^^  above  those 
in  1917  and  varied  with  the  different  grades.  The 
highest  average-priced  grades  ranged  from  $60  to  $240 
a  ton  and  the  lowest-priced  material  was  sold  as  crude 
talc  at  prices  ranging  from  $3.25  to  $9.25  a  ton,  al- 
though the  value  of  the  latter  was  increased  by  grading 
according  to  quality,  and  averaged  $10.50  per  ton. 
Although  prices  of  talc  have  advanced  steadily  since 
1916.  because  of  the  high  cost  of  labor  and  materials 
entering  into  the  mining  and  milling  of  the  product, 
it  is  interesting  to  note  that  the  price  of  talc  has  ad- 
vanced less  than  that  of  any  of  the  other  commodities 
entering  into  the  manufacture  of  paper. 

Talc  imports  in  1918  decreased,  owing  to  the  diffi- 
culties of  ocean  transportation.  However,  considerable 
activity  was  prevalent  at  Madoc,  Ontario,  and  it  is 
expected  that  final  figures  will  show  an  increase  of 
Canadian  talc  shipments  to  this  country. 

Few  new  developments  are  reported,  although  ex- 
tensions of  deposits  now  being  worked  have  been  dis- 
closed. The  Eastern  Talc  Co..  at  Rochester,  Vt..  is 
now  developing  a  large  body  found  by  diamond  drilling 
near  the  Williams  mine. 

The  production  of  soapstone  in  New  England  de- 
clined in  1918,  and  in  general,  in  the  United  States,  the 
production  of  this  material  has  been  hampered  by  labor 
conditions  and  high  freight  rates.  No  actual  figures 
are  available  on  soapstone  slabs,  but  the  production  of 
ground  soapstone  for  1018  was  undoubtedly  less  than 
in  1917. 


Depression  in  the  Ukraine 

The  industrial  conditions  in  the  Ukraine  seem  to 
be  going  from  bad  to  worse,  says  the  Ironmonger.  The 
iron  industry  is  collapsing.  All  the  65  iron-smelting 
furnaces  in  the  Ukraine,  which  formerly  supplied  80<^f 
(if  the  pig  iron  made  in  Russia,  are  idle.  The  coal  out- 
put in  the  Donetz  field  is  smaller  than  it  has  ever  been, 
and  the  whole  industrial  life  of  the  country  is  under- 
mined. Trade  restrictions  and  monopolies  are  encour- 
aging speculation,  and  all  business  is  handicapped  by 
difficulties  of  transport.  At  a  recent  meeting  of  the 
Association  of  Trade  and  .\griculture  held  at  Kieff.  the 
Minister  of  Commerce  declared  that  close  relations  with 
Russia  were  indispensable  if  industry  in  the  Ukraine  is 
to  revive. 
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Mining  Dividends 


THE  tables  which  follow  show  the  dividends  paid  in 
1917,  1918  and  to  date  by  the  principal  mining, 
metallurgical  and  holding  companies  of  America 
that  have  paid  dividends  since  1913,  except  those  which 
do  not  make  public  reports. 

As  most  mines  are  commercial  producers  of  two  or 
more  metals,  no  attempt  is  made  to  classify  them  as  cop- 
per producers,  lead  producers,  etc.  Also,  it  is  difficult 
to  make  a  precise  geographical  distribution,  and  United 
States  companies,  such  as  the  American  Smelting  and 
Refining,  which  have  properties  in  two  countries,  are 
therefore,  listed  under  United  States  for  convenience. 


Toward  the  end  of  1917  many  companies  found  it  nec- 
essary to  reduce  or  discontinue  their  payments,  owing 
to  war  conditions  and  in  1918  the  decrease  continued, 
so  that  the  total  was  $165,108,262,  paid  by  112  United 
States  mining  and  metallurgical  companies,  compared 
with  $245,337,018  in  1917. 

Dividends  paid  by  mining  companies  in  Canada,  Mex- 
ico, Central  and  South  America  also  showed  a  decrease, 
as  was  to  be  expected,  due  to  the  same  adverse  condi- 
tions, and  1918  payments  were  $19,640,235,  against  $23,- 
359,159  in  1917.  Holding  companies  paid  $1,983,732  in 
1918  and.  $4,010,010  in  the  preceding  year. 


DIVIDENDS  OF  MINING  AND  METALLURGICAL  COMPANIES  IN  THE  UNITED  STATES 


-Dividends  Paid- 


Shares 

Company  Name  Situation  Issued 

Ahmeek,  c Mich.  200,000 

Alaska Goldfields Alas.  250,000 

Alaska  Mexican,  g Alas.  180,000 

Alaska  Treadwell,  g Alas.  200,000 

Alaska  United,  g Alas.  180,200 

Allouei,  c Mich.  100,000 

Am.  Mineral  Prod Wash.  1,500,000 

Am.Sm.&Ref.,com U.  S.-Mei.  609,980 

Am.Sm&Ref.,p( U.  S.-Mex.  500,000 

Am.  Smelters,  pf.  A U.  S.  98.675 

Am.  Smelters,  pf .  B U.  S.  35,395 

Am.  Zino,  Lead  &  Sm U.S.  193,120 

Am.  Zinc,  Lead  &  Sm.,  pfd U.S.  96,560 

Anaconda,  c Mont.  2,331,250 

Argonaut,  g Calif.  200,000 

Ariiona  Commercial,  c Axis.  265,000 

Arizona  Copper,  pf.  (a) Ariz.  

Arizona  Copper,  com Ariz.  1,519,896 

Arizona  United,  c Ariz.  2,500,000 

Atolia.tung Calif.  100,000 

Barnes-King,  g Mont.  400,000 

Big  Creek  Leasing,  1.  s Ida.  5,000 

BigFourExplor Utah  400,000 

Bingham  Mines,  c Utah  150,000 

Bingham-New   Haven,  (c) Utah  228,690 

Boss,  g Nev.  408,500 

Brunswick,  g Calif.  395.287 

Bunker  Hill,  Con  ,  g Calif.  200,000 

Bunker  Hill  &£uU.,  1.8 Ida.  327.000 

Butte-Alex.  Scott,  c Mont.  79,31 1 

Butte-BuUwhacker,  c Mont.  1,000,000 

Butte  &  Superior,  « Mont.  290,184 

Caledonia,  1.  e Ida.  2,605,000 

Calumet  &  Arizona,  c Ariz.  642,480 

Calumet  &  Hecla,  c Mich.  100,000 

CampBird,g.s Colo.  1,100,051 

CampBird.ptd Colo.  649,625 

Cardiff,  1.  6 Utah  500,000 

Centennial,  c Mich.  90,000 

Centennial-Eur.,  l.B.g.c Utah  1 00,000 

Center  Creek,  1.  z Mo.  100,000 

Cerro Gordo, z.ls Calif.  1,000,000 

Champion,  o Mich.  100,000 

Chief  Con.,  B.g.l Utah  884,228 

Chino,  c N.  M.  869,980 

Coahuila.l.z Mo.  300,000 

Colo.  Gold  Dredging Colo.  100,000 

Commercial Ore.  1,641,000 

Cons.  Ariz.  Smeltind,  c Ariz.  1,663,000 

Con.  Interstate-Callahan,  z Ida.  298, 303 

Continental,  Z.I Mo.  22,000 

CopperRange.c Mich.  395,000 

Cresson  Cons.,  g Colo.  1,220,000 

Daly Utah  150,000 

Daly  Judge,  8.1.  (») Utah  300,000 

Davis  Daly,  c Mont.  600,000 

Derry  Ranch,  g Colo.  1,000 

Dr.  Jack  Pot,  g Colo.  2,843,342 

DragonCon Utah  1,875,000 

Duluth  &  Utah  Dev.-,  1.3 Utah  50,000 

Dunkin,  g Colo.  200,000 

Eagle  &  Blue  Bell,  g.a.l Utah  893,146 

East  Butte,  c Mont.  420,731 

Eastern  Talc Vt.  69,690 

Electric  Point,  1 Wash.  793,750 

ElkoPrince.g.s Nev.  1,108,566 

ElktonCon.,g Colo.  2,500,000 

El  Paso,  g Colo.  490,000 

Empire  Copper Utah  1,000,000 

Ernestine,  g.s.  W N.  M.  300,000 

Farncomb  Hill  GoldDredg Colo.  300,000 

Federal  M.&Sm.,pf Ida.  119,861 

FirstNat.Cop Calif.  600,000 

FremontCon.,g Calif.  200,000 

Gemini,  g.s Utah  5,000 

Golconda.g Ariz.  850,000 

GoldKing,g Colo.  1,000,000 

GoIdenCycle.g Colo.  1,500,000 

Goldfield  Con.,  g Nev.  3,559,148 

Good  Springs,  Anchor,  l.z Nev.  550,000 

Grand  Central,  g Utah  500,000 

Grand  Gulch Utah  239,845 


Par 
Value 
$25 


Per 

Share 
$16  00 


7  00 

7  00 
6  00 

5  00 
2  00 

6  00 

8  50 
35 

1.60 


0 

11    00 

!5 

85  00 

4  86 

4  86 

.36 

1 

25 

!5 

1    00 

5 

2  00 
I  50 
IP. 00 
1.20 


Total 
$3,200,000 
25,000 


1,200,000 

30,000 

4,269,860 

3,500,000 

699,572 

513,094 

386,240 

483,238 

19,815,625 

70,000 

556,500 

119,221 

1,754,339 

75,000 

1,300,000 

40,000 

10,000 

187,500 

32,680 


2,043,750 

25,6bb 

1,929.804 

937,800 

7.067.041 

8,500,000 

221,002 
125,000 
90,000 

35,000 

225,000 

4,480,000 

309,435 

3,612.802 

60,000 

82,550 

166,300 

929.980 

33,000 

3,943,912 

1,464,000 

45,000 


25.000 
28,443 
75,000 


357,258 
831,731 

41.220 
166,687 

38,800 


48,000 
839,027 
240,000 


83,500 
80,000 
35.977 


Per 

Share 
$10.00 


6  00 
7.00 
6  00 
5  00 

6!  00 

8  00 

,20 

2  00 


12.80 

45 

4.50 


Total 

Latest 

Total 

To  Date 

Date 

AninuUt 

$2,000,000 

$11,250,000 

Deo. 

•IR 

$2  00 

428,250 

Jan. 

■1/ 

10 

3,507,381 

Nov. 

•15 

15,785,000 

May 

•16 

.50 

2,045,270 

Feb. 

•16 

30 

750,000 

2,750,000 

Dec. 

•1H 

1   50 

15,000 

60,000 

Nov. 

•IR 

.10 

3,659,880 

40,975.758 

Dec. 

•IR 

1.50 

3,500,000 

65.296,386 

Dec. 

•IR 

1.75 

586,435 

12,969,542 

Oct. 

•IR 

1.50 

173,088 

17.696,182 

Oct. 

•IR 

1.25 

1.495.060 

May 

■17 

1.00 

483,238 

1,223,125 

Nov. 

•IR 

1   50 

18,650,000 

146.357,500 

Nov. 

•IR 

2  00 

40,000 

1.890,000 

Dec. 

•IR 

05 

530,000 

1.219,000 

Oct. 

•IR 

50 

119,221 

2.486.728 

Nov. 

•\fi 

1,300,338 

21,432,164 

•IR 

.35 

100,000 

July 

■17 

.01 

700,000 

5,654,500 

Dec. 

•IR 

.50 

160,000 

260,000 

Nov. 

■IR 

10 

12,500 

Dec. 

•17 

.50 

50,000 

June 

■16 

.05 

373,000 

562,500 

Deo. 

•IR 

.50 

960,494 

Deo. 

'\i 

.20 

12,255 

93,955 

Feb. 

•IR 

.03 

203,315 

Sept. 

•15 

06 

931,000 

Sept. 

'Ih 

OH 

1,553,250 

22,;>86,750 

Dec. 

■IR 

50 

l,054,019((i) 

Apr. 

•16 

10  50 

25,000 

Oct. 

•1/ 

01 

16.940,258 

Sept. 

•17 

1   25 

937,800 

3.761,256 

Dec. 

•18 

.03 

5,139,840 

41,132,601 

Dec. 

•IR 

2  00 

5,500,000 

150.750.000 

Dec. 

•IR 

15.00 

9.185,498 

Nov. 

•15 

24 

110.501 

1,607,888 

July 

•IR 

.18 

100,000 

725,000 

Oct 

•IR 

.20 

180,000 

360,000 

Dec. 

•IH 

1   00 

4,150,000 

Apr. 

•16 

1   00 

5,000 

655,000 

Apr. 

•IR 

.05 

50.000 

299,375 

Jan 

■IR 

.05 

1,380,0U0 

23,374,540 

Aug. 

■IR 

6.40 

397,901 

1,234,871 

Nov. 

•IR 

.12! 

3,914,910 

26,403,042 

Dec. 

•IR 

1    00 

150,000 

Nov. 

•17 

05 

775,000(c) 

Feb. 

•16 

t   00 

165,805 

Nov. 

•1/ 

.00! 

332,600 

498,900 

Dec. 

•IR 

05 

688,717 

6,966,082 

Oct. 

•IR 

.75 

11.000 

638,000(/) 

Jan. 

•IR 

.50 

2,366,394 

25,420,704 

Dec. 

•18 

1   50 

1,464.000 

7,271,162 

Dec. 

•IR 

.10 

60.000 

3,0i0,000 

Oct. 

•IR 

10 

1,155,000 

Dec. 

•15 

35 

450,000 

450,000 

Dec. 

•1« 

.25 

35,000 

235.000 

Oct. 

7  50 

141,698 

Jan. 

■1/ 

.01 

75,000 

150,000 

Oct. 

■IR 

.01 

10,000 

Mar. 

■15 

.04 

55,000 

■16 

.07! 

267,944 

1,161,090 

Sept. 

■IR 

.10 

631,097 

1.462.828 

Dor 

■IR 

1   50 

31,301 

97,319 

Sept. 

■IR 

.15 

47,625 

214,312 

.Sept. 

•IR 

.03 

127,484 

166,284 

Apr 

■IR 

.05 

3,579,465 

May 

•15 

.02 

1,707,545 

Feb. 

■14 

10 

50,000 

830,000 

J.in. 

■IR 

05 

1  50,000 

July 

•15 

10 

15,000 

63,000 

Oct. 

■IR 

03 

839,027 

14,764,358 

Dec. 

■IR 

1   75 

390,000 

■17 

40 

254,000 

Oct. 

■14 

02 

2,455,000 

Mar. 

•17 

S.OO 

170,000 

Deo. 

•15 

.10 

1,417,319 

Nov. 

•15 

.01 

520,000 

8,698,500 

Dec. 

•18 

.03 

28,999,832 

Oct. 

•15 

.10 

169,285 

•17 

.01 

45,000 

1,780,250 

Oct. 

■1» 

.04 

67,157 

Deo. 

•17 

.03 
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DIVIDENDS  OF  MINING  AND  METALl.rUGlrAL  COMPANIES  IN  THE  UNITED  STATES— Continued 


Company  Namp  Sitijfttiou 

Granite,  fc AI:t> 

Granite,  g ('..!.. 

Hamburg,  g. S.I. .  N' ^ 

Hecla.  I.s   I<la 

Homestake,  g S.  D. 

Horn  Silver  Min.,  8.c.i.L Utah 

Horn  Silver  ^Iine8  (•') Utah 

Inspimtion.  c Aril. 

Inter'l  Nickel,  com U.  S.-Can 

Internl  Nickel. pf U  S.-Can 

Iowa.g.9.1 Colo. 

Iowa-Tiger,  g.«.l Colo. 

Iron  Blossom,  8.1. g Utah 

Iron  Cap,  r Arii. 

Iron  Cap,  pfd.,  c Ari«. 

Iron  Silver,  s.l.g Colo. 

Isabella  Mines,  g.s Coin. 

lalc  Royale,  c Mieh. 

Jamison,  g Calif 

Jerry  Johnson,  g Colo 

JimButlrr  Tonopah,  g.s. Nev. 

Joplin  Ore  *  Spelter   Mo. 

Judge  Min.  &  Sra.(m) Utah 

Jumbo  Ext.,  g.s.    Nev. 

Kendall,  g Mont 

Kenneeott  Copper,  c 

Kcnnecott  Mines,  c Alas. 

Knob  Hill,  g Wash. 

Lake  View.  I Dtah 

Liberty  Bell,  g Colo. 

Linden,  z Wis. 

Little  Bell.  1.8 Utah 

Loon  Lake,  c Wash. 

Lower  Mammoth,  g.8.e -'.  Utah 

Magma ,  e Aris. 

Mammoth. g.8.e Dtrh 

Mary  MeKinuey,  g «. Colo. 

Mary  Murphy,  g Colo. 

Mas«Con..e Mich. 

May  D.iy,  g.a.l Dtah 

Mexican ,  e Nev. 

Miami,  e Am. 

MogoUon  Mines,  g.s N.  M. 

Mohawk,  e Mich. 

Moscow  M.  A  M..  g.8.c.i Dtah 

Mountain  King Calif. 

National  Zinc  and  Lead,  I.s Mo. 

Nevada  Con,  c Nev. 

Nevada  Packard,  g Nev. 

Nevada  Wonder,  g.s Nev. 

New  Cornelia,  c Aril. 

New  Idria,  ci Calif. 

New  Jersey  Zinc U.  8. 

North  Butte,  r Mont. 

North  Star,  g Calif. 

Oaka  Co  .  pfd N.  M. 

Old  Dominion  Co.,  c Aril. 

Old  Dominion  M.  *gm.,  e<p) Arii. 

Ontario  .Silver  Min Utah 

Optimo,  z Wis. 

Oro\ille  Dredging,  g Calif 

Osceola,  e Mich. 

Parific  Gold Utah 

Pacific  Min™ Calif. 

Parrot,  c Mont. 

Phelpa  Do<lge U.S. 

Pittahurgh-ldahn,  I Ida 

Pittahurg-SiUer  Peak,  g Nev 

Plymouth,  g Calif 

Portland,  g Colo 

PrineeCon..  I.a Utah 

Quincy    Mich. 

Ray  Con.  c       Ariz. 

Reorg  Bool  h,  g Nev. 

Rrsciic  Eulii.  g.s Nev. 

Rico-Wcllmgton,  I.IJI Colo 

Richmond         Ida. 

Roebe«ter,c Nev 

81  Jmrpb.  V Mo 

Heven  Tr.  Coalition,  g Nev 

Btaanoon,  e Arii 

Sbattmk  Arizona,  c  Am 

flUrerKincCnaliiinn.  In  Utah 

flDrerKingCon  ,  Is  Utah 

ekidoo,g  .  Calif 

Mocorro,  g  .  N.  M 

floulh  Hccla  Ida 

Stewart.  (.1  Ida 

Htrallon'.  Ind  ,  c  Col.. 

Huccess,  t.  Ida 

Huperior  A  l*itl«,  c  Ari* 

Huperior,  r  Mirlt, 

Tamarack  A  dialer  Ida. 

Tcnnc-c,  ■ Tenn. 

Tenncouv  r '.ip.  A  Chrai Tenn 

Tlghlnrr.  K  Cnl.f 

Tint.irStni.liir.l..  I  .  Ui.il. 

TomHrcl.g  An, 

Tnmlxiv.  «  "  C'll" 

Tonopah-lt"  lni..n>,.  e  N•■^ 

Tonopah  y.x*  .  t  '  Nc\ 

Tonopah   MiniriK.  e  *  N*\ 

Trimoiinlnin.  c  Mi.  »> 

Dninn  (■...,-  N" 

tin,..      ....  <  ..I.. 

Unl'  "  >'»' 

i;n  ■  ^'|, 

I7n.'.   '  \"< 


1917 

—Dividends  Paid 

918 



- 

Shares 

Par 

Per 

Per 

Total 

Latest 

Issued 

Value 

Shan- 

Total 

Share 

Total 

To  Date 

Date 

Amount 

430.000 

1 

17,200 

May 

16 

02 

1.650,000 

1 

03 

49,500 

02 

33,000 

369,000 

Mar. 

18 

01 

1.000 

02 

16.000 

16.000 

Apr. 

n 

01 

1.000.000 

25 

1  60 

1,600,000 

35 

350.000 

7.255.000 

Dec. 

,.1 

15 

251,160 

100 

7  80 

1,959,048 

6  00 

1,506.960 

41.417.704 

Dec. 

18 

SO 

400.000 

45 

5.682,000 

July 

16 

05 

400.000 

1 

10 

40,000 

05 

20,000 

80,000 

Dec. 

18 

.05 

1,181.967 

20 

8  25 

9,751,228 

8  00 

9.455.736 

25,391,081 

Oct. 

18 

2  00 

1,673.384 

25 

5  75 

9,621,958 

4  00 

6.693.536 

52,276,984 

Dec. 

la 

1  00 

89.126 

100 

6  00 

534,756 

6  00 

534.756 

6.951,714 

Nov. 

18 

1  50 

1,666.667 

1 

03 

50,000 

.02 

33,333 

370,166 

Atig. 

18 

.00; 

3,000 

1 

25,179 

Dec. 

IS 

1  00 

1,000,000 

10 

25 

250.000 

071 

75.000 

3.175,000 

Oct. 

18 

021 

144.908 

10 

322,794 

543,310 

887.823 

Dec. 

18 

.25 

(■<) 

35 

962 

36,389 

July 

1/ 

35 

500.000 

20 

.20 

100,000 

5,250.000 

Dec. 

17 

.10 

2,528.331 

1 

742,500 

Dee. 

16 

«l 

150.000 

25 

6  00 

900.000 

I.SO 

375,000 

1,875,000 

Dee. 

18 

50 

390.000 

10 

386,100 

Dee. 

15 

01 

2,500.000 

10 

187,500 

N.  f. 

14 

001 

1,718,021 

1 

20 

343,604 

.17 

292,063 

1,151.074 

Au<. 

18 

07 

2,000,000 

1 

63,000 

July 

16 

40', 

460,000 

1 

1  00 

480.000 

37S 

180,000 

2,250,000 

Oct. 

18 

•2! 

1,550.000 

1 

687,158 

June 

16 

05 

500.000 

5 

(ft  1,555,000 

Apr. 

16 

10 

2,786.953 

5  70 

15.885,643 

4.00 

11,151,071 

42,356.997 

Dee. 

18 

1  00 

250,000 

10 

(*■) 

5,000.000 

Jan. 

14 

4  00 

993.834 

1 

01! 

13,907 

99.815 

July 

17 

001 

500,000 

1 

125,000 

June 

16 

01 

133,560 

5 

15 

200.327 

.30 

400,668 

2,594,181 

Sept. 

18 

05 

1,020 

10 

11,220 

Dec. 

3.00 

300.000 

1 

90,000 

Apr. 

16 

.05 

1,461.685 

25 

.03 

43,352 

43,352 

Sept. 

1/ 

.01 

1,000.000 

1 

67,000 

Dec. 

15 

.01 

240,000 

5 

2  10 

504,000 

I.SO 

360.000 

1.584.000 

Sept. 

l< 

SO 

400,000 

10 

1.00 

4D0.000 

2,820,000 

Nov. 

17 

10 

1,309.252 

1 

1,182,398 

Oct. 

16 

.01 

370.000 

5 

93,106 

May 

16 

07 

97,317 

25 

3  00 

291,951 

486,585 

Nov. 

17 

1  00 

800,000 

25 

300,000 

Dec. 

16 

.02 

201,600 

1 

171,360 

Nov. 

14 

.75 

747,114 

5 

8.75 

6,537,247 

4.50 

3.362.013 

19,595,044 

Nov. 

18 

1  00 

355,682 

5 

53,352 

Oct. 

IJ 

.05 

100.000 

25 

20  50 

2,050,000 

10  00 

1.000,000 

8.625,000 

Nov. 

18 

2  00 

900.000 

1 

04! 

40,500 

108,000 

Aug. 

17 

.02 

598.340 

1 

17,950 

Apr. 

16 

.03 

500,000 

1 

.04 

20,000 

210,000 

May 

17 

.02 

1,999.457 

5 

4  15 

8.297,747 

3.25 

6,498,236 

42,269,839 

Dec. 

1.00 

1,164,492 

1 

02! 

29.700 

87,000 

Sept. 

18 

.021 

1,408,240 

1 

20 

281,680 

.20 

281,694 

1,478,582 

Nov. 

.10 

1,404,900 

25 

351,225 

351,225 

Nov. 

18 

25 

100,000 

5 

3  00 

300,000 

1  50 

150,000 

2,680,000 

Oct. 

IB 

.50 

350,000 

100 

46  00 

16.100.000 

20  00 

7,000.000 

(.->) 

Nov. 

18 

4.00 

430.000 

15 

2  50 

1.075,000 

1  00 

4  30.000 

14,657.000 

Oct. 

It 

.25 

250.000 

10 

1  00 

250,000 

40 

100,000 

5,437,040 

June 

18 

.40 

1,690 

10 

37S 

465 

634 

Apr. 

17 

.171 

297,071 

25 

8  00 

2,376.262 

I3,2I6,976(«) 

Dee. 

17 

1  00 

162.000 

25 

8,424,000 

Dee. 

16 

3  SO 

150.000 

1  00 

150,000 

(«) 

Oct. 

18 

.50 

545 

100 

43,960 

Sept. 

15 

10  01 

686.538 

4  86 

48 

329.540 

.36 

247,155 

2,683,920 

Sept. 

18 

1; 

96. 1  50 

25 

20  00 

1.923.000 

8  00 

769.200 

17,179,475 

."Sept. 

IS 

2.01 

400,000 

10 

02 

8.000 

16.000 

Apr. 

18 

.01 

642,000 

1 

276,060 

Dec. 

16 

.01 

229.850 

10 

7,871,839 

July 

15 

1  63 

450,000 

100 

32  00 

14,400,000 

22  00 

9.900.000 

84,596.000 

Sept. 

18 

8  00 

817,692 

1 

08 

65.524 

363,359 

Apr. 

17 

03 

2,790,000 

1 

771,200 

July 

14 

02 

240.000 

4  86 

48 

117.040 

48 

117,040 

579,680 

July 

IS 

24 

3,000,000 

12 

360.000 

10 

300.000 

1 1,257,080 

Oct. 

IS 

02 

1,000.000 

2 

20 

200.000 

575,000 

Nov. 

17 

02| 

110,000 

25 

18  00 

1.980.000 

8  50 

935.000 

26,452,500 

Dee. 

18 

2  00 

1.577,179 

10 

4  20 

6,624.152 

}  25 

5,124,331 

20.679.585 

Dee. 

IS 

.75 

1.000,000 

1 

500.000 

July 

16 

.10 

1,478,910 

1 

02S 

35.539 

35.539 

June 

17 

.021 

1,000,000 

10 

39,600 

39.600 

July 

17 

840,000 

1 

.10 

84.000 

01 

«,400 

92.400 

(Vt. 

18 

.01 

2,000.000 

04 

80,000 

80,000 

Oct. 

IS 

.02 

1,409.466 

10 

3  50 

4,935.124 

2  00 

2,818,932 

21.543,616 

Dee. 

IS 

SO 

1,443.077 

1 

252,572 

Apr. 

.02) 

300,000 

10 

1  25 

525.000 

1,425,000 

Nov. 

17 

.25 

350,000 

10 

5  00 

1.750.000 

2  00 

700.000 

7.087.500 

(Vt. 

IS 

.SO 

1.250.000 

5 

60 

729.660 

15 

182,415 

15.198.560 

Jan. 

IS 

.15 

827.237 

1 

55 

385.287 

10 

70.000 

1.562,705 

Apr. 

IS 

.10 

1,000,000 

5 

365.000 

Oct. 

14 

.01 

377.342 

5 

252.666 

IVl. 

16 

.05 

26J.0OO 

1 

39.438 

Aug. 

16 

,»5 

1.238.262 

1 

2,012,314 

l>cc. 

15 

.05 

1.000.000 

\0 

(«) 

1.500,000 

1 

1.125,000 

July 

16 

.03 

1.499,792 

10 

10,318.569 

Pee. 

15 

.38 

100,000 

25 

1  on 

100,000 

Vpr. 

I.776.288 

1 

06 

124.340 

12 

266,439 

461,830 

Aug. 

IS 

.0* 

200.000 

25 

5,206.250 

xYaV 

16 

75 

392,817 

1  00 

592,817 

592,817 

IS 

1  00 

100 

1.000 

160,000 

Jan.  ■ 

14 

SOO  00 

I.I  67. 500 

01 

07 

RI.72S 

17 

198.475 

280,200 

.Sept. 

IS 

.08 

909.555 

1 

04 

36.382 

J.565.030 

Pee. 

IS 

.02 

310.000 

4  86 

48 

150,660 

12 

37.665 

4. 1 26. 1 40 

June 

IS 

.12 

1,500.000 

I 

50 

750.016 

35 

525.009 

9.668.0A3 

July 

IS 

.10 

1.282.801 

1 

25 

320.700 

05 

64,140 

1,976.560 

Sept. 

IS 

.05 

i.ooo.oon 

1 

55 

550.000 

371 

375.000 

14.525.000 

Oct 

IS 

.15 

;  00.000 

25 

5  00 

500.000 

1,950,000 

May 

18 

S  00 

200.000 

1 

20 

40.000 

40,000 

July 

18 

.05 

4  oon  non 

01 

40.000 

520,585 

Peo. 

17 

01 

i.nnn.ono 

1 

in 

inn.  000 

150.000 

(Vt 

17 

.01 

1  Ui  000 

1 

in 

408.900 

6? 

1(45.060 

(.255,060 

Dee. 

IS 

07 

n  noo 

100 

4,255.000 

IVe 

16 

22  00 

151.115 

50 

5  00 

1.755,575 

5  on 

1.755,575 

10.565.735 

Oct 

IS 

1  25 

I 
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DIVIDENDS  OF  MINING  AND  METALU'RCilCAI,  COMPANIES  IN  THE  UNITED  STATES— Continued 


Company   Xanie  Situation 

U.  S.  Sm.,  Ref.   &  Min.,  pfd U.  S.-Mpx 

United  Verde,  c Ariz. 

United  Verde  Ext.,  c Ariz. 

Utah  Apes,  c .        Utah 

Utah  Con.,  c Utah 

Utah  Copper,  c Utah 

Utah  Leasing Utah 

Utah  Metal  &  Tunnel    Utah 

Vindicator  Con.,  g Colo. 

Warrior  Copper,  pfti Ariz. 

Wasp  No.  2,  K      S.  D. 

Wellington,  E Colo. 

West  End  Con,  a Nev. 

Western  Development,  pfd Colo. 

Western  Utah,  c Utah 

White  Pine,  pfd.,  c Mich. 

Wilbert,  l.s Utah 

Wolverine  &  Ariz.,  c Ariz. 

Wolverine,  c Mich. 

Vak,  s.l Colo. 

Yellow  Aster,  g Calif. 

Yellow  Pine,  2.1.8 Nev. 

Yosemite,  g Calif. 

Yukon  Gold,  g Alas. 


Totals 


1917 

Dividends  Paid 

1918 

■ 

Share.-* 

Par 

Per 

Ptr 

Total 

I,ate!!t 

Issui  ci 

Value 

Share 

Total 

Share 

Total 

To  Date 

Date 

Amount 

485.350 

3  50 

1,702.225 

3  50 

1,702,225 

21,476,812 

Ont. 

18 

87! 

300,000 

17,25 

5,175.000 

18  50 

5,550,000 

(») 

July 

IK 

1.50* 

1,050,000 

50 

2  85 

2,992.500 

4  50 

3,575,000 

6,657,500 

Nov. 

18 

75 

528,200 

75 

396,150 

.50 

454,100 

1,122,425 

Nov. 

m 

25 

300,000 

3  50 

1,050,000 

1  25 

375.000 

11,700,000 

■Spt. 

18 

25 

1.624,490 

14  50 

23,555,105 

8  50 

13,808,155 

89,579,047 

Do,: 

IH 

2.00 

250,000 

10 

15 

47,500 

.09 

22,500 

95,000 

Nov. 

IK 

02 

691,588 

80 

553,252 

895,734 

Dec. 

17 

30 

1,500.000 

12 

180,000 

.04 

60,000 

3,772,500 

Ov-t. 

IK 

01 

68,000 

70 

47,600 

47,600 

Dec. 

17 

70 

500,000 

03 

15,000 

664,465 

Apr. 

17 

03 

1,000,000 

40 

400,000 

.20 

200,000 

1,850,000 

May 

IR 

10 

1,788,486 

05 

89,424 

.20 

357,598 

1,073,092 

Oct. 

IK 

10 

2.00 

100,000 

100,000 

Dec. 

IK 

.50 

2,496,500 

.07S 

18,724 

18,724 

Kcl,. 

IK 

075 

24,000 

25 

125,051 

125,051 

Apr. 

17 

1,000,000 

05 

50,000 

100,000 

Nov. 

17 

01 

118,575 

15 

25 

29,568 

83,072 

.luly 

IK 

.25 

60,000 

13  50 

810,000 

4  00 

240,000 

10,170,000 

Oct. 

IK 

1  00 

1,000,000 

71 

710,000 

3,477,685 

Sept. 

17 

07 

1,079.750 

35 

35,000 

1,245,789 

July 

17 

.05 

1,000,000 

36 

350,000 

30 

300,000 

2,370,000 

D.c. 

IH 

12 

24,000 

10 

125,893 

Dec. 

14 

.02 

3,500,000 

5 

.30 

1,050,000 
$245,337,018 

.05 

175,000 
$163,108,262 

9,858,110 
H,  569, 478, 43  4 

June 

18 

.02J 

CANADIAN.  MEXICAN,  SOUTH  AND  CENTRAL  AMERICAN   MINING  COMPANIES 


Aladdin  Cobalt Ont. 

Amparo,  g.s Mex. 

Asbestos  Corpn Que. 

Beaver  Con.,  s Ont. 

Blanca  y  Anexas,  s Mex, 

Buena  Tierra,  s.l Mex. 

Buffalo,  s Ont. 

Butters'  Salvador,  g C.  A. 

Canadian  Goldfields,  g.s Can. 

Caribou  Cobalt,  a     Ont. 

Casey  Cobalt^ Ont. 

Cerro  de  Pasco,  c Peru 

Chontalpan,  g.s.I.z Mex. 

ConJagas,  s Ont. 

Con.  M.&S.  ofCan •.    B.C. 

Crown  Reserve,  s Ont. 

Dome    Mines,    s Ont. 

Encinas  y  Anexas, Mex. 

EI  Favor,  g Mex. 

ElOro,  g.s Mex. 

El  Rayo.  g.s Mex. 

Esperanza,  B.g Mex. 

Granby,  s.l.c B.C. 

Greene  Cananea,  c Mex. 

Greene  Con.,  (n) Mex. 

Hedley  Gold B.  C. 

HoUinger.  g Ont. 

Howe  Sound,  c ; B.  C 

Kerr  Lake,  s Ont. 

Lake  Shore,  s Ont. 

La  Rose  Mines,  s  (r) Ont 

Le  Roi  No.  2,  g B.  C. 

Lucky  Tiger-Corn.,  g Mex. 

Mclntvre  Porcupine,  e Ont. 

McK.-Dar.  Sav.,6 Ont. 

Mexico  Mines  of  El  Oro.  g.B Mex 

Min.  Corp.  of  Can.,  S-    ...    Ont. 

N.  Y.  &  Houd.  Ros.,  s.g C.  A 

Nipissing,  s.  .  .  .  ._ Ont. 

No.  Am.  IVIagnesite Que. 

Peterson  Lake,  s Ont. 

Porcupine-Crown,  g Ont. 

Rambler-Cariboo,  c      B.  C. 

Right  of  Way  Mines,  s. Ont. 

San  Rafael,  g.s Mex. 

Santa  Gertrudis,  g.s Mex 

Seneca-Superior,  s Ont. 

Standards.! B.C. 

Temiskaniing,  s Ont. 

Tem.  &  Hud.  Bay.  s     Ont. 

Tough-Oakes.  g.  Ont. 

Townsite  Extension,  s Ont. 

Tretheway.  s Ont. 

Dtica  Mines.  L B.C. 

Totals 


500,000 

$4 

86 

$0  096 

$48,000 

$48,000 

Feb.  ■ 

7 

2,000,000 

15 

320,000 

15 

300,000 

2,952,175 

Nov.  • 

K 

30,000 

too 

4  00 

150,000 

160,000 

Nov.  • 

R 

2,000,000 

649,912 

Apr.  ■ 

6 

140.000 

10 

1,943,000 

Mar.  ' 

4 

330,000 

86 

160,380 

Feb.  ' 

5 

1,000,000 

2,787,000 

July  • 

4 

150,000 

«5 

4,138,050 

Oct.  • 

6 

600,000 

10 

290,000 

July  ■ 

4 

1,000,000 

05 

50.000 

175,000 

Apr.  • 

7 

249,950 

86 

148,807 

May  ' 

4 

898,224 

5  75 

4.009,470 

5  00 

4,393,353 

11,069,487 

Dec.  ■ 

K 

7,000 

25 

57,750 

Apr.  • 

4 

800,000 

62S 

500,000 

621 

500,000 

9,440,000 

Nov.  ■ 

K 

419,098 

25 

2  50 

995,012 

2  50 

1,047,744 

4,994,105 

Oct.  ' 

K 

1,768,814 

05 

88.440 

6,190,849 

Jan.  ' 

7 

400,000 

10 

75 

300,000 

1,500,000 

June  • 

7 

3.000 

10 

30,105 

Mar.  ' 

4 

3,500,000 

210,000 

Apr.  • 

4 

1,147.500 

86 

,24 

57,375 

8,725,793 

Oct.  ' 

7 

260.020 

967,223 

Dec.  • 

■) 

455,000 

86 

,24 

109,200 

48 

218,400 

12,435,798 

K 

150,004 

100 

10  00 

1,500,042 

10  00 

1,500,042 

9,776,885 

Nov.  • 

K 

500,000 

100 

8  00 

3,954,215 

8  00 

4,000,000 

15,747,155 

Nov.  • 

8 

1,000,000 

10 

2  00 

2,000,000 

15,544,400 

Apr.  ' 

7 

240,000 

10 

2  00 

240,000 

75 

144,000 

2,447,520 

Dec.  ' 

K 

4,920,000 

15 

738,000 

25 

1,230,000 

9,424,000 

Dec.  • 

K 

1,984,150 

15 

297,624 

297,524 

Oct.  ' 

K 

600,000 

1  15 

690,000 

1  00 

500,000 

8,010,000 

Dec.  ' 

8 

2,000,000 

05 

100,000 

100,000 

Dec.  ' 

K 

1,500,000 

20 

320.000 

02 

30,000 

7,505,410 

Apr.  ' 

K 

120,000 

24 

25 

24 

29,160 

2,075,103 

Mar.  • 

7 

715,337 

10 

59 

422.049 

50 

357,668 

4.558,151 

July  • 

K 

3,510,283 

15 

541,542 

10 

361,028 

1,083.084 

Nov.  ' 

8 

2,247,592 

12 

259,724 

12 

269,724 

5.415.947 

Oct  ' 

K 

180,000 

Kt 

5  28 

934,700 

3  36 

512,350 

5,166,143 

Sept,  ' 

8 

1,600,050 

93! 

1,555,297 

8IJ 

1,333,792 

4,238,839 

Dec.  • 

8 

200,000 

10 

2  00 

400,000 

2  00 

400,000 

4,990,000 

Oct.  ■ 

8 

1,200,000 

1  50 

1,800,000 

1  25 

1,500,000 

18,240,000 

Oct.  ' 

8 

1,856 

100 

10  00 

18,550 

69,042 

Oct.  • 

7 

2,401,820 

oi; 

42,032 

504,382 

Jan.  • 

y 

2,000,000 

09 

180,000 

840,000 

July  ■ 

7 

1,750,000 

02 

35,000 

432,500 

.Sept.  * 

7 

1,585,500 

025 

8,428 

577,469 

Mar.  • 

7 

2,400 

25 

1,442,380 

Jan.  • 

4 

1.500,000 

86 

18 

273,375 

24 

364,500 

3,454,272 

June  • 

K 

478,884 

1,579,817 

Dec.  • 

6 

2,000,000 

15 

300,000 

2,700.000 

Oct.  • 

7 

2,500,000 

12 

300,000 

03 

75,000 

2,059,155 

Jan.  • 

H 

7,751 

1,940.250 

Nov.  ■ 

4 

531,500 

I2i 

66,438 

398,625 

Jan.  • 

1 

150,000 

86 

12 

18,000 

18.000 

Oct.  ' 

7 

1,000,000 

05 

50,000 

1,151,998 

Aug.  ■ 

7 

1,600,000 

— 

- 

.04 

64,000 
$23,359,159 

64,000 
$199,105,597 

Sept.  • 

7 

$19,640,235 

HOLDING  COMPANIES 


Amalgamated,  e Mont.  1,538,879  $100  $103,444,983  Aug.  '15  $3  71 

California Expl 231,617  2  40     $0  24  $56,278  140,595  Oct.    "17  12 

General  Development U.S.  120,000  25  7  00               840,000  2  75               330,000  4,853,917  Sept. '18  75 

Guggenheim  Expl U.S.  833,732  25                                                                                 34,035,783(11  Apr.  '16  11.85 

Old  Dominion  (holding)  (?) Ariz.  293,353  25  (.;)                     (v)  («)                      (q)  (v)  Dec.  '16  3,50 

St.  Marv's  Min.  Land Mich.  160,000  25  14  00           2.240,000  5  00              800,000  11,350,000  Nov. '18  100 

White  Knob  C.   &  D,  pf 200,000  10  30                 60,000  .20                 40,000  310,000  Nov.  '18  05 

Yukon-Alaska  Trust 203,433  4  00  813,732  4  00               813,732  2,237,753  Dec.  '18  100 

Totals .  $4,010,010  I";.', 732     $156,384,141 

(n)  Two  claaeea.  (c)  Taken  over  by  Utah  Metal  and  Tunnel  Co.  (<;)  Liquidation  diviil.nd  of  $10.50  per  share  in  1916  is  included,  (e)  Includes  return  of 
capital;  property  sold  to  Tonopah  Placers  Co.  (/)  Includes  liquidation  payment.  ('/)  Reorganizei!  '.'t  Judge  Mining  and  Smelting  Co.  (M  Absorbed  by  MogoHoii 
Mines  Co.  in  1915.  (i)  Reorganization  of  Horn  Silver  Mining  Co.  (.fc)  Reorganized  as  Kennecott  Copper"  Corporation.  (0  Liquidation  payment  of  $11.85  nor  share 
in  1916  is  included,  (m)  Successor  of  Daly-Judge  Mining  Co.  (ji)  Taken  over  in  1917  by  Greene  Cananea.  (o)  Called  for  redemption  Nov.  15,  1917.  (;))  Dissolved 
in  Mar.,  1917;  succeeded  by  Old  Dominion  Co.  (g)  Ola  Dominion  Co.  (holding)  is  included  in  the  list  of  operating  companies  beginning  1917,  as  it  has  absorbed 
the  Old  Dominion  Copper  Mining  and  Smelting  Co.  "Total  dividends  to  date"  include  payments  by  the  Old  Dominion  Co.,  before  the  absorption,  (r)  La  Rose 
Consolidated  was  dissolved  in    1918;  assets  transferred  to  Ln  Rose  Mines,  Ltd.    («)  Not  reported. 
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Pyrites,  Sulphur,  and  Sulphuric  Acid 

IN  A  REPORT  to  the  Committee  on  Mines  and  Mining  requirements    for    1919    was    made    to    the    Chemical 
of  the  U.  S.  Senate  on  May  10,  1918,  W.  R.  Ingalls  Alliance  by  Arthur  E.  Wells,  who  is  one  of  the  sulphuric- 
made    the    following    statement    respecting    pyrites,  acid    specialists    of   the   War    Industries    Board.      This 
sulphur,  and  sulphuric  acid:  report  was  as  follows: 

An   Increased   requirement   for   sulphuric   acid   and   a   necessary  on    Jan.     1,     1918.    the    total    manufacturing    capacity    of    the 
reduction   in  the  importation  of  pyrites  from  Spain  have  created  country    for    :.cid    was    5.124.000    tons    (basis    100%    H:SO,).    or 
a   deficiency    In    the  supply   of   this    Im;  ->na.nt    material,    but    the  8,200,000  tons  per  year   (basis  50°  B.),  of  which  29%  was  at  con- 
tension    in    the   situation    is   probably  overestimated,    and    natural  tact  acid  plants. 
factors   are   applying   the    true   con  .ctlves.  On  Nov.  1,  1918.  the  total  manufacturing  capacity  of  the  coun- 

In    Louisiana    and    Texa.s   we   possess    the    greatest    deposits    of  try  was  at  the  rate  of  6.000,000  tons  per  year  (basis  100%  II:,S04), 

sulphur     (brimstone)     in    the    world,    exploitation    of    which    has  or  9.600,000  tons   (ba.sis  50°  B.).     Of  this  total  capacity  40%  waa 

heretofore  been  limited  more   by   Inability  to  market   the  product  at  contact  acid  plants. 

than   anything  else.      Without  any   doubt,   the   supply   can   be   in-  This    capacity    was    divided    among    (1)    Government.    (2)    ex- 
creased  immensely.     The  matter  of  .sulphuric  acid  is  perhaps  the  plosives   companies.    (3)    all   others,    including  commercial    manu- 
most   complex    of    these   problems.      The    United    States    po.ssesses  facturers  and  hyproduit  inunufacturers,  as  follows,  in  tons: 
ample    sources    of   sulphur,    but   the    great    resources    are   remote 
from   the  places  where  the  sulphur    is    mainly    needed,    and   both  100%  HjSOt        50°  B. 

utilization  and  transportation  difficulties  stand  in  the  way.  Spanish        <?,>   At   (government    plants fif-S5?         J-?:5S-S?J 

,        ;      .        ,               1          ..                         1  ,       1           J  f2)   At  plants  of  explo.«ives  manufacturers.  .     696.000          1.120.000 

pyrites  comes  cheaply   to   places  where  th.re  are  arid  woik.s  and         (3)    ^H  others   4.656.000  7,440.000 

local  channels  of  arid  consumption.     The  utilization  of  tlie  enor-  ——^—.         _^____ 

mous    quantity    of    sulphurous    gas    that    is    dispersed    daily    into  Totals 6,000.000  9.600.000 

the  atmosphere  at  Anaconda,  Mont.,  for  example,  would  neces-  The  total  capacity  east  of  the  Mississippi  River,  and 

sitate  a  stupendous  outlay  for  manufacturing  plant,  for  tank  ^jg^   including  the  plant   at   Argentine,   Kan.,   and   the 

cars,  and  fo--  transportation.  1      1      •      i        •    .                  ,    «    ,                   •      ,.   .,0  ««J»   . 

The   production  of  sulphuric  acid   in   terms   of  monohydrate  plants  in  Louisiana  and  Arkansas,  is  .5,448,000  tons  per 

fH..so.j  in  isi' was  about  4.300.000  tons,  against  about  3.900,000  month  as  100%   H.SO..     The  report  continues: 

m   1916.      The  Government  estimates   a   requirement   of   5.000,000  ,,  ,^  .                    ,     . "        .       „                          .                 ,     . 

to  5.600.000   tons.     We  imported  from  Spain  about   833.000  short  ,"  "  be  assumed   that  the  Government  plants  and  the  contact 

tons  of  pyrites  in  1917.  which  may  l.c  reckoned  as  making  about  f'^"'«-   ""^'"^   '■"■''^   *"""   ^^  »»>«  explosives   companies   primarily 

l.Ono.OOO    tons   of   sulphuric    acid    (monohydrate).      If.    therefore.  *°  ^."PP"'  ""^  *°'"  munitions  explosives,  are  not  operated  In  1919. 

Tie  are  to  require  as   much   acid   as   the    Governm.nfs   maximum  '"■■  "  opera-ed  rt  all.  that  the  production  will  be  utilized  only  for 

estimate,  stupendous  though  u  ',0.  and   if  we  were  not  to  Import  munitions,  and  thu..  will   not  be  placed  on  the  market,   there  re- 

any   pyrites   from    Spain,    we   should    have   to    find    raw    material  "''"■'^  ^  ^°'-^^  .apacity  to  be  considered  in  the  eastern  part  of  the 

for  about   2.300.000  tons  of  acid.     Although  that  is  a  very  largo  '^'^  '^   'I'f'"""  ^mountmg  to   4,380.000    tons    (ba«ls   100%    H.SO.). 

figure,    the   situation   as   to   brimstone  is  of  such   a   nature   as   to  or  <.0   n.OOo  to...s  per  year   (basis  ..0°  B.) 

dispel  any  alarm.     Moreover,  importations  of  pyrites  will  not  be  ,  during  the  first  nine  months  of  1918  the  actual  rate  of  produc- 

checked    entirely;    for    the   domestic   production    of   pyrites   is    in-  ''""    ^^'»«   ""'^   ^^out    SOC.    of   the    rated   maximum  capacity,    al- 

creaslng.   and  rmelters  are  adding  to  their  production  of  acid  as  ^^""^^  many  plants  wore  operating  much  alKjve  the  rate  capa(^ 

a  byproduct,  wherefore  it  need  not  be  assumed  that  new  sources  '"^3-     Therefore,  it  is  fair  to  conclude  that  the  probable  maximum 

for  2.300.000  tons  of  acid  must  be  found.  ""'P"'  ^"""m  these   plants   for   1919   cannot   be  greater  than   OO-, 

In    1915-16.   sulphuric   .acid  of   60°    B.,   which    in  pre-war  times  «'   "^^   ""«"''   capacity    or.    in   other  words,   the  maximum  output 

realized   about    $6    to    $8    per  ton,    .-old    at    $50    and    $60   per   ton.  '=<'"'<'  ^e  only  about  328.000  tons   (basis  100%  H^O.).  or  625.000 

Before  the  end  of  1916   the  price  had   receded   practically  to  the  '""■*  *"''"  month   (basis  ..0°  i;.). 

pre-war  normal.    Referring  to  this  subject,  the  Engineering  and  Not   onlv   was    the    requirement   for   Sulphuric    acid 

Uining  Journal  remarked.  Nov  18,  1916  that:  overestimated,  and  the  Supply  in  essB  and  in  possB  at 

One   of    the    war   commodities    that    has   come   down    to    earth  '                             '^^  •                                         e-     v^   m  w 

agoin  Is  sulphuric  acid.     In  the  acute  period  this  fetched  $50  all  times  ample,  but  also  the  Texas  Gulf  Sulphur  Co. 

and  «6o  per  ton.    Ordinarily  tower  .-u-id  Is  now  down  to  about  ^as  pushing  the  completion  of  its  plant  for  the  exploita- 

J7  and  $8  per  (on.  which  is  only  a  trlfie  In  excess  of  what  it  used  , .            ^1               1           -^       1^    1     ■        ,.            •       rr,                r 

to  he  In  normal  times.     The  explanation  Is  increased  production.  >»0n    of    a    large    deposit    of    brimstone    in    Texas.    from 

Vhe  consumption  Is  still  very  large."  which  It  will  be  ready  to  produce  early  in  1919,  and 

The  price  of   J7   and   $8   per  ton  at   that  time  wa«  undoubtedly  jj^^     question     iS     nOW     how     to     find     a     market     for     the 
subnormal,    considering    Increased    cost    of    production.       At    the 

beginning   of   1917    the   market   w.is    $12    and    $13.   and   even   that  prospective    production    of    brimstone.       The    OUtlook     IS 

was  regarded  as  low.      It  .-.dvanced   during  1917   and  was  quoted  thai    this    can    be   done    Onlv    at    the    exoeiise    of   pvrites, 

at  $22  and  $2.5  at  the  close  of  the  year      The  recent   price  In  the  v    i.         *                                           "n.             i          r    l    ■        ..         '       i 

open   market   ha.  been   about  $25.   but  Ihe  War   Industries  Board  Whlch,    Of    COUrSe,     means     the     sale     Of    brimstOne     at    8 

has  arranged  for  Government  requirements  at  $18.  much  lower  price  than  heretofore,  but  the  cost  of  pro- 

The    subsequent   events    of    1918    verified    the    above  duction  will  permit  that  to  be  done, 

statements  and  opinions.     During  .July  the  War  Indus-  On  June  27,  1918,  the  War  Industries  Board  fixed  a 

tries    Board    issued    the    statement    that    there    was  maximum  price  of  $18  per  ton   for  60"   B.  acid  and 

above   ground,   and   had   been   all   along,   at   the   mines  $28  for  66"  B.,  f.o.b.  sellers'  works.     These  prices  were 

in  Louisiana  and  Texas,  over   1,000,000  tons  of  brim-  changed   on   Sept.   30  to  $16   for  60"    B.   and   $25   for 

stone.     According  to  W.  G.  Woolfnlk,  the  consumption  66     B. 

of  brimstone  at  the  middle  of  1918  was  approximately  Although   the   acid    production    in    this   country    has 

120,000  tons  a  month;  wherefore  the  existing  stock  was  increased  largely  during  the  last  four  years,  manufac- 

sufficient  for  eight  months,  even  if  production  should  he  turcrs  do  not  anticipate  that  any  great  difficulties  will 

suspended  entirely,  which  was  scarcely  conceivable.    Mr.  be  experienced  in  readju.-^ting  themselves  to  new  condi- 

Woolfolk  was,  therefore,  of  the  opinion  that  there  had  tiona.      RLiny    of   those   who    under    normal    conditions 

been  no  occasion  for  alarm  over  the  alleged  small  supply  produced  acid  as  a  liyproduct,  such  as  the  Eastern  zinc 

of  sulphur  in  this  country.  and  copper  smelters,  found  it  desirable,  in  view  of  the 

In  October,  the  War  Industries  Board  issued  a  state-  enormous  demand,  to  increase  their  output  considerably 

ment  that  the  situation  as  to  supply  of  sulphuric  acid  by    the    use   of    brimstone.      All    such    brimstone    acid 

was  easy,  and   citizens   were   warned   against   making  making  can  readilj'  be  discontinued.     There  were  also 

further    investments    in    pyrites    mining.      Later    (in  numerous  plants   operated   by   the  Government  direct, 

December)    a    report    on    the    present    sulphuric-acid  and  these  too  will  undoubtedly  be  discontinued.     It  Is 

capacity   of   plants    in    the    United    States   and    on    the  not   unlikely  that  many  of  the  smaller  producers  who 
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were  attracted  by  the  possibilities  of  the  acid  business 
for  explosives,  etc.,  during  1918,  and  who  were  able  to 
operate  successfully  under  the  prevailing  prices,  will 
find  themselves  compelled  gradually  to  curtail  their 
production.  In  view  of  these  factors,  therefore,  all  of 
which  operate  toward  a  reduced  production,  and  because 
of  the  further  important  fact  that  numerous  uses  for 
sulphuric  acid,  which  bid  fair  to  become  increasingly 
important  as  time  goes  on,  have  grown  up  out  of  the 
war,  there  is  a  feeling  that  the  acid  market  will  soon 
adjust  itself  to  a  stable  position. 


Magnesite  Industry  in  1918 

Changing  market  conditions  and  the  unusual  dif- 
ficulties of  transportation  in  1918  brought  about  the 
closing  of  most  of  the  smaller  companies  producing 
magnesite  at  the  beginning  of  the  year.  This  and  a 
decrease  in  output  of  alhiost  a  third  from  that  of  1917, 
together  with  the  outdistancing  of  California,  as  a 
producer,  by  Washington,  were  the  dominant  features. 

The  production  of  magnesite  in  the  United  States 
during  the  first  nine  months  of  1918  is  given  by  R.  W. 
Stone,  of  the  U.  S.  Geological  Survey,  as  160,000  tons, 
of  which  90,500  tons  came  from  Washington  and  the 
rest  from  California.  The  total  for  the  year  is  esti- 
mated at  225,000  tons,  against  316,000  in  1917.  Of  the 
total  in  1918  the  Northwest  Magnesite  Co.,  operating  at 
Chewelah,  Wash.,  produced  about  100,000  tons  of  crude 
magnesite,  from  which  it  made  approximately  40,000 
tons  of  dead-burned  magnesite. 

Washington  produced  its  first  magnesite  in  December, 

1916,  when  less  than  a  thousand  tons  was  shipped.     In 

1917,  the  state  yielded  about  100,000  tons,  which  figure 
was  exceeded  in  1918.  The  utilization  of  dead-burned 
dolomite  as  a  refractory,  the  freight  embargo  east  of 
Chicago  in  the  early  part  of  the  year,  car  shortage, 
and  increased  freight  rates  curtailed  the  1918  produc- 
tion in  both  states,  but  California  suffered  more  than 
Washington  for  two  reasons :  First,  Washington  crys- 
talline magnesite  has  been  found  to  make  the  better 
refractory,  and,  second,  restrictions  on  building  lessened 
the  demand  for  the  California  mineral,  which  is  lighter 
in  color  than  the  Washington  magnesite  and  better 
suited  for  building  purposes.  Also,  dolomite  displaced 
California  magnesite  to  some  extent  in  the  sulphite 
process  for  making  wood-pulp. 

Crude  magnesite  sold  for  $7  to  $10  per  ton  during 

1918,  the  demand  being  almost  entirely  local  by  calcining 
plants  situated  near  deposits.  Caustic  and  non-ferrous 
calcines  sold  for  $32.60  to  $40  per  short  ton,  depending 
on  quantity  and  length  of  contracts.  Washington  mag- 
nesite averaged  about  $37.50,  with  higher  prices  for 
ferromagnesite.  Pacific  Coast  production  of  ferromag- 
nesite  was  not  large.  Almost  all  calcined  sold  by  local 
producers  was  shipped  East  and  recalcined  with  ad 
dition  of  iron.  Specifications  for  crude  magnesite  re- 
quired that  it  should  not  exceed  S'^/r  SiO,,  and  2%  lime; 
calcined  not  over  5  or  6%  SiO,  and  3  or  4%  lime;  caustic 
not  over  6%  CO.;  and  dead  burned  not  over  0.59,    CO,. 

Imports  of  magnesite  in  the  United  States  during  the 
first  eleven  months  of  1918,  according  to  the  Department 
of  Foreign  and  Domestic  Commerce,  were:  England, 
two  tons;  Scotland,  728";  Canada  17,351;  and  Mexico, 
1082;  total,  19,163. 


The  importation  of  magnesite  except  by  rail  was 
prohibited  by  the  War  Shipping  Control  Board  in  its 
general  embargo  list  issued  in  June,  thus  cutting  off 
small  shipments  that  were  coming  in  from  the  Mediter- 
ranean, and  preventing  resumption  of  shipments  from 
the  island  of  Margarita,  Venezuela.  The  War  Trade 
Board  in  July  amended  this  restriction  so  as  to  permit 
the  mineral  to  be  brought  in  as  return  cargo  from 
Mediterranean  ports  and  from  ports  where  loading 
could  be  done  without  delay.  Magnesite  was  one  of 
the  minerals  covered  in  the  War-Minerals  Bill.  It  was 
removed  from  the  Export  Conservation  List  by  order 
of  the  War  Trade  Board,  effective  Dec.  6. 

In  Margarita,  the  only  two  companies  operating,  the 
American  Magnesite  Co.  and  the  Magnesite  Products 
Corporation,  both  of  New  York,  were  closed  through 
political  influences.  This  threw  300  men  out  of  work 
and  injured  American  interests.  About  3,200,000  tons 
of  magnesite  is  estimated  by  C.  F.  Z.  Caracrj -iti  to  be 
available  there.  The  most  important  property  on  the 
island,  known  as  Estacia,  was  recently  purchased  by  a 
New  York  company. 

In  Canada  in  1918,  as  in  previous  years,  production 
of  magnesite  was  confined  to  the  so-called  Grenville 
district  of  Quebec,  midway  between  Ottawa  and 
Montreal  and  including  the  townships  of  Grenville  and 
Harrington.  This  magnesite  contains  5  to  10":^  of  lime, 
the  dead-burned  material  containing  15%  of  lime.  The 
crTjde  mineral  was  shipped  throughout  1918  to  cement 
works  in  Montreal  and  in  Hull,  near  Ottawa,  where  it 
was  ground  and  burned  in  the  large  rotary  kilns,  which 
otherwise  would  have  lain  unused,  owing  to  the  de- 
creased activities  in  building.  The  average  production 
of  dead-burned  magnesite  from  all  works  was  about 
150  tons  a  day  throughout  1918. 

Though  there  are  large  deposits  of  hydromagnesite  of 
exceptional  purity  in  British  Columbia,  remotely  situ- 
ated in  the  Atlin  and  Kamloops  districts,  there  has 
been  no  production  to  date. 

Producing  companies  in  the  United  States  in  1918 
numbered  19  in  California  and  2  in  Washington.  The 
close  of  the  year  saw  but  6  of  California's  19  still  in 
operation.  The  following  list  of  1918  producers  has 
been  furnished  by  the  U.  S.  Geological  Survey: 

Califoi'nia  :  Clark  &  McDonald,  Livermore,  producers  of  ci-ude  : 
J.  H.  Plattner.  Livermore,  crude  ;  Piedra  Magnesite  Co.,  Fresno, 
crude :  Sinclair  Bros.  &  Ferguson,  Piedra,  calcined  ;  George  W. 
Elder,  St.  Helena,  crude :  Bay  Cities  Water  Co.,  Coyote,  crude 
(owns  pi'operty  cperated  by  lessees)  ;  Western  Magnesite  Develop- 
ment Co.,  .519  California  St..  San  PYancisco,  crude  and  calcined: 
F.  Albertz,  Cloverdale,  crude  ;  Gustine  Magnesite  Co..  Ingomar, 
crude ;  Red  Mountain  Magnesite  Co.,  Marine  Bldg.,  San  Francisco, 
crude  and  calcined ;  Standard  Magnesite  Co.  of  California,  244 
California  St.,  San  Fiancisco,  crude;  E.  Duryee,  1203  HoUings- 
worth  Bldg..  Los  Angeles,  crude  :  H.  T.  Haden,  Dinuba.  crude. 
The  following  are  believed  to  have  been  operating  at  the  close 
of  1918:  Frank  R.  Sweasy  (Wliite  Rock  mine),  Humboldt  Bank 
Bldg..  San  Francisco,  crude  and  calcined  :  Wellman-Lewis  Co., 
901  Hibernian  Bldg.,  Los  Angeles,  crude  and  calcined:  Sonoma 
Magnesite  Co..  Humboldt  Bank  Bldg..  San  Francisco,  crude  and 
calcined ;  Tulare  Mining  Co.,  310  Sansome  St,  San  Francisco, 
crude  and  calcined  ;  and  Porterville  Magnesite  Co.  of  California. 
Porterville.  cnido  and   calcined. 

Washington :  American  Mineral  Production  Co.,  622  Insurance 
Exchange  Bldf;.,  Chicago,  111.,  crude  and  calcined,  operating ;  and 
Northwest  Magnesite  Co.,  Hutton  Bldg..  Spokane,  crude  and  cal- 
cined, operating. 

The  Northwest  Magnesite  Co.,  by  far  the  largest 
producer,  and  with  a  million-dollar  plant  erected  since 
the  war  began,  stated  on  Aug.  30  that  it  required  291 
employees  to  operate. 
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The  Southeastern  Missouri  Lead  District 


By  H.  a.  wheelers 


THE  Southeastern  lead  district  of  Missouri  pro- 
duced about  168,000  tons  of  pig  lead  in  1918,  of 
an  approximate  value  of  $2.5,000,000.  This  is 
the  first  year  that  the  district  has  failed  to  show  a 
substantial  increase  in  its  annual  output  in  a  period 
of  steady  growth  extending  over  50  years.  The  lead 
tonnage  for  1918  is  about  IS'^'c  less  than  that  of  1917, 
the  latter  year  marking  the  crest  in  tonnage  and  value, 
198,000  tons  having  been  produced,  of  a  value  of  about 
$35,000,000.  The  unusually  high  value  of  the  1917 
output  was  due  to  the  phenomenal  conditions  created  by 
the  war,  when  for  a  short  period  lead  reached  the 
unheard  of  price  of  12c.  per  lb.,  which  naturally  stimu- 
lated   a   peak   production. 

The  lead  market  in  1918  ranged  from  7  to  Be.  at 
St.  Louis.  Under  normal  conditions  this  would  have 
meant  large  profits,  but  because  of  the  high  prices  pre- 
vailing for  labor  and  supplies,  the  margin  of  profit  was 
not  as  large  as  the  high  lead  prices  would  indicate. 
The  district  was  prosperous  during  1918,  and  the 
shrinkage  in  the  tonnage  was  partly  due  to  working 
lower-grade  ores,  to  operating  on  five-sixths  time  in 
December,  and,  to  a  less  extent,  to  the  closing  down 
of  two  minor  producers.  The  influenza  also  curtailed 
work  to  an  appreciable  extent  in  the  latter  part  of  the 
year.  Though  labor  was  costly  and  difficult  to  hold  to 
full  time  or  efficiency,  there  was  no  pronounced  short- 
age, despite  the  drafts  made  by  the  war. 

Principal  Output  From  St.  Francois  County 

The  output  of  1918  was  almost  entirely  derived  from 
St.  Francois  County,  as  the  Madison  County  production 
was  much  below  normal  and  the  small  output  from  the 
gopher  mines  in  the  adjoining  Washington,  Jefferson 
and  Franklin  counties  was  less  than  usual,  as  the 
surface  diggers  flocked  to  "the  big  mines"  in  the  Flat 
River  district  to  enjoy  the  high  wages. 

The  only  entrance  of  new  interests  into  the  district 
occurred  at  Annapolis,  in  Iron  County,  where  a  St. 
Louis  company  carried  out  a  large  amount  of  diamond 
drilling  in  exploring  a  small,  local  limestone  basin  within 
the  porphyry  hills,  on  the  main  line  of  the  Iron 
Mountain  R.R.  The  area  is  six  miles  west  of  Madison 
County,  and  is  the  first  deposit  of  disseminated  lead 
that  has  been  found  in  Iron  County  that  promises  to 
become  of  commercial  importance.  It  resembles  the 
Madison  County  deposits  in  general  character,  and 
though  it  la  reported  that  some  good  cores  were  ob- 
tained, it  ia  premature  to  estimate  the  probable  size 
and  richneas  of  the  deposit.  Arrangements  are  now 
being  made  to  sink  a  .shaft  upon  the  property,  the  lead 
ore  occurring  from  240  to  500  ft.  in  depth.  The 
property  was  prospected  by  one  of  the  Flat  River  com- 
panies four  years  ago,  but  the  option  was  not  exerci.sed. 

Although  the  lead  market  has  receded  cnnsiderahly 
n\ncc  the  close  of  the  war  on  Nov.  11,  wages*  are  .still 
continuing  on  the  abnormally  high  plane  that  has  pre- 
vailed for  over  two  years.  An  important  step  has 
been  taken,  however,  that  will  render  it  easier  to  adjust 
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the  labor  market  with  the  lead  market,  by  shutting 
down  all  the  plants  one  day  each  week,  thus  reducing 
overproduction.  At  present,  shovelers  are  paid  $4.70 
per  shift  of  eight  hours,  miners  $5  to  $6  and  common 
labor  $4. 

The  soldiers  who  had  been  encamped  in  the  district 
since  the  outbreak  against  the  foreigners  (mostly 
Hungarians)  in  1917  were  recently  removed.  Though 
at  the  outset  there  was  more  or  less  lawlessness 
and  intimidation,  to  scare  away  the  foreigners,  it 
promptly  subsided  after  a  few  days  when  the  soldiers 
moved  in.  The  continued  presence  of  less  than  one 
company  of  troops  has  been  sufficient  to  prevent  any 
further  trouble.  That  the  outbreak  was  inspired  and 
started  by  outsiders,  if  not  by  I.  W.  W.  leaders,  is  now 
well  known,  and  the  fining  or  short  imprisonment  of 
some  of  the  local  participants  in  the  trouble  has  com- 
pletely cooled  off  the  open  antagonism  to  the  Hungarians 
and  Italians  who  largely  do  the  heavy  work  or  shoveling. 

Mining  and  Milling  in  St.  Francois  County 

The  St.  Joe  Lead  Co.  continues  to  maintain  its  lead 
as  the  largest  producer  in  the  district,  besides  being 
the  patriarch  of  the  camp,  as  it  is  over  a  half-century 
old.  The  original  pioneer  mine  at  Bonne  Terre,  which 
has  developed  the  largest  orebody  in  the  district,  fur- 
nished through  the  No.  1  shaft  a  large  tonnage  that  is 
concentrated  at  the  local  2000-ton  mill.  The  nucleus 
of  the  Bonne  Terre  mill  was  built  in  1883  as  a  500-ton 
plant,  and  as  it  has  been  operated  continuously  ever 
since,  the  removal  of  the  tailings  has  become  an  import- 
ant item,  when  the  St.  Louis  demand  for  tailings  fails. 
Though  heavy  tailing  shipments  are  made  to  St.  Louis 
for  railroad  ballast,  concrete,  and  like  purposes,  the 
neighboring  valleys  have  been  largely  filled  up  by  rail 
haulage.  As  the  dumping  and  .spreading  of  the  "chats" 
or  tailings  involves  a  large  amount  of  labor,  a  "tailing- 
stacker,"  an  endless-belt  conveyor,  has  just  been  in- 
.stalled.  This  will  do  away  with  the  costly  train  crew 
and  chat  gang,  as  has  already  been  done  at  the  other 
mills  in  the  district.  It  will  also  eliminate  the  freez- 
ing of  the  tailings  in  the  chat  cars  in  cold  weather. 
The  No.  1  .slime  pond  at  Bonne  Terre,  into  which  all 
of  the  fine  tailings  and  slimes  are  pumped,  has  effec- 
tively overcome  the  pollution  of  Big  River,  the  general 
drainage  stream  of  the  district.  The  effluent  that  leaks 
through  the  retaining  dam.  which  consists  of  a  heavy 
bank  of  coarse  tailings,  ia  perfectly  clear.  Although 
the  No.  1  settling  pond  covers  over  20  acres,  a  second 
and  much  larger  pond  is  under  construction.  It  covers 
over  70  acres  and  will  relieve  the  No.  1  pond  when  the 
latter  is  filled. 

The  2000-ton  mill  at  Leadwood,  six  miles  southwest 
of  Bonne  Terre,  was  steadily  operated  in  1918  upon 
the  output  of  the  Leadwood  mines,  the  most  recent  of 
the  St.  Joe  shafts,  opened  about  15  years  ago.*  The 
4000-ton  mill  at  Elvins.  seven  miles  .south  of  Bonne 
Terre,  in  the  Flat  River  district,  now  treats  the  output 
of  all  the  mines  of  the  former  Doe  Run  Co.,  which 
han  been  completely   absorbed  by   the  St.   Joe  Co..   al- 
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though  the  two  companies  were  always  closely  related 
in  ownership.  Though  this  is  the  most  recent  of  the 
St.  Joe  mills,  being  about  six  years  in  operation,  its 
great  capacity  from  the  outset  has  resulted  in  the  build- 
ing up  of  a  small  mountain  of  tailings. 

The  Cottrell  electrostatic  process  for  smoke  and  fume 
prevention  is  being  installed  at  the  smeltery  at  Her- 
culaneum,  where  other  extensive  improvements  have 
been  made  to  reduce  labor  costs. 

The  Federal  Lead  Co.  had  a  busy  year  in  1918  at 
its  Flat  River  plants,  and  maintained  its  usual  large 
output,  only  exceeded  by  that  of  the  St.  Joe  Co.  It 
operated  No.  3  mill,  of  4000  tons'  capacity,  and  the  new 
No.  4  mill,  of  3000  tons'  capacity,  the  latter  being  the 
latest  and  finest  concentrator  in  the  district.  Five 
shafts  were  operated,  including  the  No.  9  shaft  in  the 
southern  end  of  the  company's  property.  The  Keystone 
shoveling  machine  was  introduced  underground,  and 
proved  so  satisfactory  that  three  of  the  machines  are 
now  in  use,  resulting  in  a  marked  saving  in  labor.  As 
high  as  250  tons  per  shift  has  been  handled  by  a 
machine,  and  it  does  not  require  excessive  head  room. 
A  filter  and  drying  plant  for  flotation  concentrates  was 
completed  in  the  No.  3  mill  in  1918.  The  concentrates 
are  shipped  80  miles  to  Alton,  111.,  where  the  company 
owns  a  large  smeltery. 

The  National  Lead  Co.  had  an  active,  successful  year, 
*nd  maintained  its  previous  output  in  spite  of  labor 
shortage.  The  3000-ton  mill  not  only  treated  the  output 
of  its  own  three  shafts,  but  also  the  output  of  the 
Baker  Lead  Co.'s  shaft  at  Leadwood.  The  concentrates 
are  shipped  75  miles  to  its  smeltery  at  Collinsville,  in 
the  Illinois  coal  belt. 

The  Desloge  Lead  Co.  has  been  busy  trying  to  make 
as  large  an  output  as  the  unsatisfactory  labor  market, 
with  the  scarcity  of  men  and  loss  of  time  through 
the  influenza,  would  permit.  Its  efforts  have  been  ap- 
plied to  production,  rather  than  enlargements  or  alter- 
ations. A  Lowden  drier  was  added  to  the  mill  for  the 
drying  of  the  flotation  concentrates. 

The  Baker  Lead  Co.,  of  Boston,  operated  its  one 
shaft  on  Big  River,  at  Leadwood,  throughout  1918,  and 
made  a  satisfactory  record.  This  property,  formerly 
known  as  the  Jake  Day  land,  is  not  equipped  with  a 
mill,  and  ships  its  ore  over  the  M.  R.  &  B.  T.  R.R.  to 
the  mill  of  the  National  Lead  Co.  to  be  concentrated. 

The  Boston  Elvins  Lead  Co.'s  shaft  at  Elvins,  on 
Flat  River,  was  unwatered  by  a  multi-stage  vertical 
centrifugal  pump  in  1918,  but  after  operating  for  a 
short  time  and  producing  a  limited  tonnage  of  lead, 
it  was  shut  down,  and  the  mine  is  again  flooded.  This 
has  been  a  very  wet  shaft,  and  the  presence  of  water 
gave  much  trouble  and  involved  heavy  outlay  in  the 
sinking.  It  is  the  most  recent  of  the  operating  com- 
panies. Mining  has  been  carried  on  for  only  two  short 
periods  since  the  shaft  was  completed  in  1916.  It  has 
had  an  incessant  fight  with  water.  The  company  is 
controlled  in  Boston  and  owns  a  property  of  40  acres 
that  was  formerly  known  as  the  Jones  tract. 

The  historic  Mine  La  Motte  was  closed  down  in  1918, 
and  seems  to  be  in  serious  financial  trouble.  The 
attempt  to  strip  50  to  150  ft.  of  solid  limestone  over- 
burden from  over  the  orebody,  using  steam  shovels, 
has  not  been  a  financial  success.     A  huge  rock-breaker 


was  installed  to  break  everything  down  to  picking  size, 
and  the  lead-bearing  rock  was  to  be  picked  out  as  the 
broken  material  was  conveyed  away  on  traveling  belts. 
Stripping  the  residual  clay  over  the  outcropping  lime- 
stone with  steam  shovels  and  then  washing  it  to  recover 
some  carbonate  of  lead  resulted  in  a  very  low-grade 
product,  mainly  of  sand  carrying  5  to  8%  lead. 

The  Missouri  Cobalt  Co.  is  now  actively  operating 
the  mine  of  the  North  American  Lead  Co.  at  Frederick- 
town,  and  is  recovering  a  small  amount  of  lead  as  a 
byproduct  in  producing  cobalt,  nickel,  and  copper.  Small 
amounts  of  siegenite,  or  the  sulphide  of  nickel  and 
cobalt,  and  copper  pyrites  occur,  associated  with  the 
lead  ore,  throughout  the  disseminated-lead  belt,  but  in 
St.  Francois  County  the  quantity  is  too  slight  to  be 
commercial.  In  Madison  County,  where  granite  and 
porphyry  occur  in  close  proximity  to  the  lead  orebodies, 
the  mixed  sulphides  often  amount  to  2  to  5%,  and  are 
rich  enough  to  work.  The  present  management  of  the 
Missouri  Cobalt  Co.  has  erected  an  entirely  new  plant 
for  the  extraction  of  cobalt,  nickel,  and  copper  by  a 
process  of  its  own.  The  former  plant  of  the  North 
American  Co.,  which  produced  as  high  as  five  tons  of 
ingot  copper  and  from  one  to  three  tons  of  nickel  and 
cobalt  per  day,  has  been  scrapped  by  the  present  owners, 
who  are  Canadians  with  experience  in  the  Cobalt  camp 
of  Canada. 

The  Catherine  property,  two  miles  north  of  Frederick- 
town,  has  not  been  operated  since  the  lease  was  sur- 
rendered by  the  Federal  Lead  Co.  over  a  year  ago. 
"Chloriders"  are  scrapping  over  the  dumps.  It  seems 
doubtful  if  the  property  will  ever  be  reopened. 


Zinc  Mining  in  Wisconsin 

By  J.  E.  Kennedy* 

The  net  tonnage  of  zinc  ore  shipped  to  smelteries 
from  the  Wisconsin  district  in  1918  decreased  18% 
from  that  of  1917,  as  indicated  in  the  accompanying 
table.  The  gross  tonnage  shipped  from  mines  to 
smelteries  and  to  separating  plants  decreased,  in  1918, 
24  per  cent. 

Ore  prices  in  1918  opened  at  $60  per  ton  base  for 
premium  grade  of  zinc  ore,  as  against  $75  per  ton  base 
for  the  opening  week  of  1917.  High  lead  or  Prime 
Western  grade  of  zinc  ore  opened  at  $52  per  ton  base. 
By  May  4  the  base  price  of  the  premium  grade  had 
gradually  declined  to  $50  base.  During  the  week  of 
May  11,  and  continuing  up  to  the  close  of  the  year,  the 
Government  schedule  of  price  for  a  limited  quantity 
of  premium-grade  blende  used  in  the  manufacture  of 
sheet  zinc  became  effective  in  the  Wisconsin  district. 
The  base  price  was  fixed  at  $75  per  ton  for  60%  grade 
blende  not  in  excess  of  0.15%  Pb,  0.5%  CaO  and  1.0% 
Fe.  Upon  this  basis  buyers  generally  made  a  base 
deduction  of  $5  for  lime  in  excess  of  2.0%  and  $10  for 
lime  in  excess  of  2.5%,  in  addition  to  the  regular  deduc- 
tions of  $1  per  unit  for  lime  in  excess  of  0.5%,  and  $1 
per  unit  variation  of  Zn  and  Fe,  and  approximately  $25 
deduction  per  1.0%  of  Pb.  The  highest  settlement  price 
reported  paid  in  the  open  market  during  the  year  was 
$76.90  per  ton. 

A  total  of  58  mills  and  7  separating  plants  were  in 
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operation  during  1918,  as  against  68  mills  and  9  sep- 
arating plants  in  1917.  Seven  concentrating  mills  were 
built  new  or  moved  and  reconstructed,  viz.  Lucky  Six 
No.  2  (Linden"),  Connecting  Link  and  Little  Dick  (Cuba 
Cit>'),  Little  Platte  (Platteville),  Dale  Rundell  (Living- 
ston), Blewett  (Galena),  and  Copeland  (Shullsburg). 
At  the  close  of  1918  the  Zinc  Hill  Mining  Co.  was  con- 
structing a  mill  on  the  Harvey  lease,  Cuba  City,  and 
the  Connecting  Link  Mining  Co.  was  assembling 
material  for  another  mill  on  the  Coulthard  tract,  at  Cuba 
City.  At  the  year-end,  W.  W.  Bonson,  at  Galena,  was 
developing  a  separating  process  to  extract  the  zinc 
content  from  roasted  zinc  tailings.  The  National  Zinc 
Ore  Separating  Co.  replaced  its  four  Mathey  roasting 
kilns  with  a  multiple-hearth  roaster  of  the  Wedge  type, 
having  a  capacity  of  2.50  tons  of  raw  ore  in  24  hours. 
About  July  15  the  Government  began  the  construction 
of  two  acid  plants  for  the  manufacture  of  20%  oleum. 
One,  of  50  tons'  daily  capacity,  at  the  Skinner  roaster 
of  the  Wisconsin  Zinc  Co.,  %Vas  50<'r  completed,  and  the 
other,  of  100  tons'  capacity,  at  the  National  Separating 
plant,  was  80 '^r  completed,  when,  in  November,  construc- 
tion was  ordered  discontinued. 

WISCONSIN   ZINf-   ORE   SHIPMENTS  (n) 

Not    to    Smit  ri  s  Gr~98  from  Minos 

1917  1918  1917  1918 

Hie><land 4.868  7,659  4,868  7,659 

Lin'en 1,454                   76  16,774  5,483 

Mitin   3,170              1,242  40,237  29,910 

Mineral  Point 35.075  34,429  958  368 

Montfort 689  . .  971 

PUtte^lIe 4,953  2,781  8,301  3,203 

DndseviUe 522                 260  1,660  1,651 

CufaCity 23.881  20,523  893  1,840 

Brntnn-New  Diesings 64,582  48,123  128,047  102.747 

HairlGrcen 614  11,868  6,070 

ShiilLibuTK  5,227  3,355  11,674  11,646 

Potrji 1,978  2.812  164 

GaIena,IU 1,753                 405  18,930  13,094 

Totab 148,766  118,853(ft)  247,993  183.835  (M 

(a)  Rhort  tons.  <M  TnlsIstoDrr    14.1918 

Mining  operations  were  seriously  handicapped  by 
shortage  of  labor  up  to  the  middle  of  December.  The 
level  of  wages  advanced  over  the  high  mark  of  the 
previous  year.  Experienced  shovelers,  at  10@12c.  per 
can,  under  normal  conditions,  averaged  $5^$6  per  day. 
Underground  drill  men  were  paid  $4@$6  per  day  wage 
and  made  as  high  as  $8  on  contract  scale.  Trammers 
generally  received  $-3.50  (a"  $3.60  per  day  wage,  hoister- 
men  $4,  grizzly-men  $.3(?7$3.50,  crusher  feeders  $2.75((? 
$3,  and  mill  men  $100fr($150  per  month. 

Comparatively  little  prospecting  was  carried  on 
throughout  1918.  Shortage  of  labor  was  somewhat 
oflFset  by  the  installation  of  more  power  shovels  of  the 
Thew  and  Keystone  types.  The  year's  production 
record  was  held  by  the  Hoakins,  the  youngest  producer 
of  the  Mineral  Point  Zinc  Co.'s  group,  which  made  a 
shipment  total  of  15,371  tons  blende,  reported  to  Dec.  14. 
The  Champion  mine,  of  the  Wisconsin  Zinc  Co.,  and  the 
Yewdall  mine,  of  the  Vinegar  Hill  Zinc  Co.,  were  close 
behind. 


German  Supplies  and  Prices  of  Metals 

According  to  the  Irnvnionf/cr,  all  stocks  of  metals  in 
the  possession  of  mnnufacturers  have  been  freed  from 
control,  but  the  supplies  held  by  the  War  Metal  Co.  of 
copper,  aluminum,  nickel,  spelter,  tin,  and  lead  an' 
doled  out  in  lots  of  not  more  than  25  kg.  (1  cwt.),  and 
only  again.st  an  official  permit.  Every  German  manufac- 
turer of  finished  articles,  whether  he  belongs  to  a  trade 


association  or  not,  is  entitled  to  a  supply  of  the  metal 
he  requires  representing  a  fixed  percentage  of  his  nor- 
mal consumption.  The  prices  per  100  kg.,  fixed  by 
the  State  Demobilization  Department,  are  as  follows: 
Copper,  450  marks  (equal  to  £225  per  ton) ;  tin,  1400 
marks  (£700) ;  nickel,  1500  marks  (£750) ;  lead,  76 
marks  (£38> ;  spelter,  130  marks  (£65)  ;  refined  zinc, 
(99.9).  1.58  marks  (£79) ;  antimony,  2.30  marks  (£115)  : 
aluminum,  700  marks  (£350) ;  and  platinum,  24  marks 
per  gram.  The  selling  prices  will  be  adjusted  as  soon 
as  possible  to  those  ruling  in  the  markets  of  the  world 
and  will  be  published  from  time  to  time.  The  allot- 
ment forms  will  also  entitle  the  holders  to  import  metals 
from  abroad,  instead  of  buying  them  from  the  War 
Metal  Co.  The  metals  supplied  for  war  purposes  by  the 
War  Metal  Co.,  the  Spelter  Works'  Association  and  the 
Association  of  German  Zinc  Rolling  Works  have  hith- 
erto been  delivered  to  the  manufacturers  at  less  than 
the  cost  prices,  but  as  they  are  henceforth  to  be  sup- 
plied only  for  civil  industry,  the  Demobilization  De- 
partment has  decided  that  there  is  no  further  need  to 
sell  them  at  less  than  their  value.  Hence,  the  owners 
will  be  charged  with  the  difference  between  the  prefer- 
ential prices  and  the  quotations  that  have  now  been  fixed 
for  all  metal  in  stock  on  Nov.  13.  Those  who  are  un- 
willing to  pay  the  difference  may  return  the  stock  to  the 
War  Metal  Company. 


Uranium  and  Radium  in  1918 

Uranium  is  the  chief  source  of  radium,  and  is  princi- 
pally found  as  the  mineral  camotite  in  southwestern 
Colorado,  in  San  Miguel,  Dolores,  Montrose,  and  Mesa 
counties,  and  in  Utah,  in  San  Juan,  Grand,  and  Emery 
counties.  A  new  deposit  is  being  developed  in  the  State 
of  Washington.  The  demand  is  so  small  that  domestic 
production  can  easily  be  increased.  The  principal  ores 
are  camotite,  samarskite  (or  pitchblende),  and  uvanite. 
According  to  the  testimony  given  at  the  hearing  befort 
the  Committee  on  Mine.s  and  Mining  of  the  U.  S. 
Senate,  600  tons  of  ore  are  required  to  produce  one  gram 
of  radium.  The  average  uranium  content  of  the 
Colorado  and  Utah  ores  varies  from  one-half  of  1%  to 
2%.  The  total  production  of  radium  from  1908  to  1917 
was  only  25  gm.  In  1917  the  production  was  12  gm. 
and  the  probable  amount  in  1918,  25  gm.  Each  gram  is 
worth  approximately  $100,000. 

Uranium  is  used  industrially  in  the  manufacture  of 
ceramics,  colored  glazes,  glass,  gas  mantles,  as  a  chemi- 
cal reagent  for  miscellaneous  purposes  and  in  the  textile 
industry  as  a  mordant  in  dyeing.  The  chief  alloys  of 
uranium  are  ferro-uranium  and  uranium  carbide,  which 
acta  as  a  catalyst  in  the  production  of  ammonia  from 
nitrogen  and  hydrogen.  The  principal  salts  of  uranium 
are  the  oxide,  containing  95%  U,0,  and  selling  for  $5 
per  lb.  per  uranium  content  (previous  to  the  war  the 
price  was  $3.60)  ;  and  uranate  of  soda,  containing  SO*",' 
U-0„  and  selling  for  $1.50  per  lb.  Ferro-uranium, 
composed  of  25  to  30',  uranium,  21'",  silicon,  and  4  to 
6%  carbon,  has  a  market  price  of  $7.50  per  pound. 

The  industrial  uses  of  radium  include  its  application 
to  the  manufacture  of  luminous  dials  for  compttsses, 
watches,  and  clocks,  gun  sights  and  to  instruments  of 
precision  that  arc  part  of  the  equipment  of  submarines, 
aeroplanes,  and  naval  and  other  vessels. 
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Rossiter  W.  Raymond 

A  MEMOIR  BY  W.  R.  INGALLS 


AS  LONG  as  35  years  ago  Raymond  was  already 
i-\  a  legendary  character.  There  were  not  many 
-*~  -^  mining  engineers  in  this  country  at  that  time, 
and  most  of  them  were  young  men  who  had  been 
graduated  after  the  Centennial.  There  was  a  small 
number  of  men  who  had  been  schooled  at  Freiberg  in 
the  '60s.  These  were  the  revered  seniors  of  the  new 
profession,  and  among  them  Raymond  was  preeminent. 
His  merits  were  distinguished.  He  had  had  a  pic- 
turesque career.  He  had  filled  several  public  positions 
that   had   caused    attention    to    be    focused    upon    him. 


journey,  enjoined  upon  me  to  look  to  Raymond  as  a 
guide,  philosopher,  and  friend,  and  until  I  left  the  paper 
in  1892  we  had  such  association. 

Rossiter  Worthington  Raymond  was  born  in  Cincin- 
nati in  1840,  son  of  Robert  Raikes  Raymond,  a  descen- 
dant from  Richard  Raymond,  who  came  from  England 
to  Salem,  Mass.,  about  1632.  His  mother,  Mary  Ann 
Pratt  before  her  marriage,  came  also  from  an  old  New 
England  family.  Rossiter  was  the  eldest  of  a  family 
of  seven  children.  He  received  his  early  education  in 
the    public    schools    of    Syracuse,    N.    Y.,    whither    his 


FREIBERG,  1S60-1S61 


THE   -'GREAT  WE.STERN.' 


FEDERAL  .■\R1IY.    18fil-1864 


Long  before  that  time  he  had  become  the  most  con- 
spicuous among  mining  engineers.  His  colleagues  ad- 
mired him.  The  young  fellows  looked  up  to  him  as 
one  standing  on  the  heights.  As  one  of  those  young 
fellows,  I  first  met  him  at  Leadville,  in  June,  1889, 
which  was  visited  by  the  Institute  in  the  course  of  its 
54th  meeting.  The  honor  of  an  introduction  to  this 
famous  man  overwhelmed  me,  and  I  well  remember  the 
awe  that  I  felt  in  entering  his  private  car.  It  seems 
to  me  that  during  our  subsequent  acquaintance,  and 
later  friendship,  of  nearly  30  years,  he  never  changed 
greatly  in  appearance  from  that  day.  He  never  seemed 
to  grow  very  old  in  looks,  and  certainly  in  spirit  he 
did  not.  At  the  particular  time  of  my  first  meeting 
with  him  he  was  in  the  midst  of  a  game  of  chess, 
and  I  do  not  think  he  relished  the  interruption,  al- 
though he  pretended  it  did  not  matter.  However,  it 
was  my  good  fortune  soon  to  come  close  to  him  when 
late  in  1890  I  came  to  New  York  to  assist  Rothwell  on 
the  Journal,  and  the  latter,  departing  for  a  prolonged 


parents  had  removed,  and  in  1857  entered  the  Brooklyn 
Polytechnic  Institute,  of  which  his  uncle.  Dr.  John  Ray- 
mond, was  then  the  president.  Graduating  from  that 
institution  in  1858,  at  the  head  of  his  class,  he  set  out 
for  Europe  to  continue  his  studies,  taking  passage  in 
the  clipper  ship  "Great  Western,"  of  the  Black  Ball 
line.  Before  the  long  and  disastrous  voyage  was  over 
Raymond  had  become  the  third  mate,  and  the  crippled 
ship,  with  half  a  rig  and  half  a  crew,  and  on  half 
allowance  of  water,  finally  crawled  down  through  the 
Irish  Channel  to  Liverpool,  a  surprise  to  her  under- 
writers. That  was  a  stirring  experience  for  a  lad  of 
18,  who  manifestly  exhibited  the  stuff  that  was  in  him 
to  be  appointed  an  officer  out  of  the  passenger  list. 

Landing  in  Europe,  Raymond  entered  upon  studies  at 
Heidelberg  and  Munich,  but  especially  at  the  Royal 
Mining  Academy  at  Freiberg,  where  he  remained  until 
he  completed  them;  whereupon  he  returned  to  the 
United  States  in  1861,  and  in  August  of  that  year 
entered   the    Federal    Army,    serving    as    aide-de-camp, 
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with  the  rank  of  captain,  on  the  staff  of  Major-General 
Fremont.  During  the  campaign  in  the  Valley  of  Vir- 
ginia he  was  officially  commended  for  gallant  and 
meritorious  conduct. 

Retiring  from  the  Army  in  1864,  he  entered  upon 
the  practice  of  his  profession  as  mining  and  metal- 
lurgical engineer  in  New  York.  Whether  he  formed  his 
association  with  Dr.  Justus  Adelberg  at  once,  or  a  little 
while  later,  I  do  not  know,  but,  anj^/vay,  it  was  not 
long  before  the  firm  of  Adelberg  &  RajTnond  was  or- 
ganized and  was  doing  a  rushing  business.  This  was 
almost  coincident  with  the  birth  of  the  mining  industry 
in  the  United  States.  Indeed,  except  for  gold  mining, 
mostly  placer,  in  California,  and  lode-mining  on  the 
Comstock,  which  had  been  discovered  in  1859,  there 
was  no  exten.sive  mining  going  on  in  the  great  region 
west  of  the  Rocky  Mountains.  The  prospecting  that 
was  to  result  in  the  discovery  of  the  rich  ore  deposits 
of  Eureka,  Nevada,  and  the  Cottonwood  Canyons,  in 
Utah,  was  just  being  begun  in  1863-64,  but  the  curtain 
of  the  stage  of  active  mining  was  not  to  be  raised 
for  five  years.  Further  east  there  was  mining  for 
copper  in  the  Lake  Superior  region,  and  lead  mining 
on  a  small  scale  in  the  Mississippi  Valley.  The  St. 
Joseph  Lead  Co.  and  the  Granby  company,  to  mine  for 
lead  and  zinc,  respectively,  in  Missouri,  were  just  being 
organized.  Truly,  Raymond  entered  upon  the  practice 
of  his  profession  at  a  psychologic  time.  Equally  so 
was  the  institution,  in  1866,  of  the  Engineering  and 
Mining  Journal,  in  which  Raymond  naturally  became 
quickly  interested.  It  will  be  best  to  carry  on  this 
part  of  the  story  of  Raymond's  professional  career  in 
his  own  words,  quoting  from  some  reminiscences  that 
he  contributed  to  the  paper  upon  its  40th  anniversary. 
The  paper  was  known  for  a  year  or  two  as  the  American 
Journal  of  Mining.  Raymond  wrote: 

So  far  as  I  <;in  recall,  ni>-  own  conntx.'tion  with  tUe  enterprise 
began  with  the  contribution  to  the  .Imeiicon  Journal  of  Mining  of 
a  series  of  articles  running  from  Apr.  27  to  June  8,  1867,  en- 
titled "A  Comprehensive  View  of  the  History  and  Present  Stand- 
point of  Geoloffy.  Being  the  Introduction  to  Prof.  Bernard  Cotta's 
New  Work,  'Die  Geologle  der  Gegenwart.'  translated  by  Adelberg 
A  Raymond,  Alining  Knglneers." 

Dr.  Justus  Adelberg.  my  business  partner  at  that  time,  was 
an  accompllshiHl  chemist  and  technologist,  who  had  also  acquired 
by  personal  experience  considerable  knowledge  of  mining  condi- 
tions on  the  Paciflc  Coast.  I  was  ii  young  beginner,  with  nothing 
but  my  education  at  Munich  and  Freiberg,  and  my  service  (oc- 
casionally In  Ihe  line  of  I'ngineering)  In  the  Union  .\rmy  to  qualify 
me  for  serious  professional  work.  Adelberg's  advice  was.  of 
course,  invalU!Ll>le  to  me.  It  was  at  his  suggestion  that  I  made 
the  translation  from  Cotta,  mentioned  above,  and  gave  It  to  the 
Journal,  partly  to  help  that  enterprise  and  partly  (perhaps  chiefly ) 
to  advertise  our  firm. 

Those  were  (be  days  when  mining  experts  were  scarce  and  were 
eagerly  employed.  For  some  years  Adelberg  A  Raymond  did  an 
Immense  bu»ine.«s.  Hermann  Credner  (afterward  professor  of 
geology  In  Ih"  I  nlverslty  of  Ix'ipzlg.  and  dlrretcr  of  the  Saxon 
(JeologlcAl  Surviy),  Anton  Kllers  (famous  now  on  his  own  ac- 
count as  metallurgical  authority  and  raplain  of  Industry).  (Tins. 
A.  .Stetcfeldt,  O.  H.  Ilahn.  and  oth<-rs  who  subsequently 
distinguished  themselves  In  American  mining  and  metallurgy, 
were  first  employed  nn  nsslstnnts  by  the  flrni.  For  some  Unie  my 
personal  work  nas  largely  that  of  superintending  the  Innors  and 
editing  the  reports  of  such  men.  with  only  occasional  opportunity 
for  professional  field  work  of  my  own.  .My  prospect  of  gaining 
such  needed  contact  with  actual  conditions  and  practice  was 
further  diminished  when,  as  the  consequence  of  my  published 
translation  from  Cotta.  I  was  requi-sted  by  Western  &  Co..  the 
publishers  of  the  Amn-irnn  Jntimnl  nf  Mining,  first  to  i  iwilrlbuto 
anonymous  editorial  paragraphs  and  afterward  to  assume  pub- 
licly the  position  of  editor.  I  did  not  replace,  or  Immediately  suc- 
ceed, Mr  Dawson.  There  was  nn  Interregnum  of  one  six-months' 
volume,  during  which  Western  A  Co.  were  announced  as  "(Editors 
and   Publishers."  and  I  did  more  or  less  editorial  work   for  them. 


My  editorship  of  the  Journal,  which  miglit  have  deprived  me 
permanently  of  the  benefit  of  actual  practice,  unexpectedly  led  to 
the  contrary  result.  Certain  articles  of  mine  on  the  relations 
of  the  Federal  Government  to  the  mining  Industry  on  the  public 
domain  attracted  the  attention  of  some  of  the  senators  from  the 
Paciflc  states ;  and  In  1868.  when  Ross  Browne  was  suddenly  ap- 
pointed U.  S.  Minister  to  China.  I  was  invited  to  Washington, 
and,  after  a  conference,  was  appointed  to  continue  his  work  as 
U.  S.  CommisRlonef  of  Mining  Statistics.  Such  an  honor  and  op- 
portunity could  scarcely  have  come  to  a  young  man  of  28  In  any 
other  way ;  and  I  have  always  regarded  my  connection  with  the 
Journal  as  a  principal  source  of  whatever  subsequent  professional 
knowledge  and  Influence  I  was  able  to  achieve. 

During  the  years  which  followed  I  practically  edited  the  Journal 
with  one  hand,  while  discharging  oflflcial  duties  and  earning  my 
living  by  professional  work  with  the  other.  This  was  not  alto- 
gether good  for  the  Journal.  I  could  have  done  better  work  there 
it  I  had  not  been  forced  to  do  so  much  elsewhere.  On  the  other 
hand,  the  Journal  could  not  support  me.  except  as  It  gave  me  a 
prestige  which  commanded  other  income  for  Its  supiwrt  as  well  as 
my  own.  First  and  last.  It  cost  ma  about  J30,000 — all  of  which. 
in  my  judgment,  my  connection  with  it  enabled  me  to  earn  other- 
wise— so  that  I  considered  the  outlay  fully  justified.  It  was  not 
until  Mr.  Rothwell  took  the  business  In  hand  that  It  began  to 
be  really  profitable  and  to  realize  the  conception  which  I  had 
cherished  concerning  It,  but  for  lack  of  time  and  money  had 
always  been  unable  to  realize. 

It  was  Mr.  Rothwell  who,  by  urgent  personal  appeal.  Induced 
me  to  attend  the  famous  Wllkes-Barre  meeting  of  1871,  at  which 
the  American  Institute  of  Mining  Engineers  was  organized.  Un- 
known to  either  of  us,  this  was  the  "parting  of  the  ways"  in  our 
business  relations — though  there  was  never  such  separation  in 
our  friendship.  Curiously  enough,  he.  who  had  been  one  of  the 
founders  of  the  Institute,  devoted  himself  supremely  in  later  years 
to  the  Journal,  while  I.  who  had  assisted  the  Infancy  of  the  Jour- 
nal, have  given  my  life  to  the  Institute.  I  feel  sure  that  the 
Journal  did  .not  suffer  by  this  exchange,  and  I  am  as  heartily 
proud  of  its  subsequent  success  as  if  I  had  had  more  to  do  with  It 

Raymond  did  not  overdraw  the  activity  of  this  period 
of  his  life.  Besides  the  two  responsible  positions  that 
he  was  filling,  and  his  interest  in  the  Institute  and 
private  professional  work,  he  accepted  an  appointment 
as  lecturer  on  economic  geology  at  Lafayette  College, 
and  occupied  that  chair  until  1882,  while  for  one  year 
during  that  period  he  gave  the  entire  course  on  mining 
engineering.  In  1873  he  was  appointed  U.  S.  Commis- 
sioner to  the  Vienna  Exposition,  and  as  such  delivered 
at  Vienna  addresses  in  the  German  language  at  the 
International  Convention  on  Patent  Law,  an  address  at 
the  International  Meeting  of  Geologists,  and  an  address 
in  English  at  the  meeting  of  the  Iron  and  Steel  Insti- 
tute, in  Li^ge,  Belgium.  During  this  period,  however, 
it  was  his  work  as  U.  S.  Commissioner  of  Mining 
Statistics,  recorded  in  eight  classic  volumes,  1869-76. 
that  stands  out  most  prominently.  The  technical  librar> 
that  possesses  the  complete  set  now  deems  itself  fortu- 
nate. Respecting  this  work  and  this  period  generally 
I  may  be  permitted  to  quote  from  an  editorial  in  the 
Journal   published    following   a   memorable   occasion: 

The  ccli'bralion  of  Doctor  Hayinond's  Trtth  birthday  makea  an 
appropriate  occasion  for  the  Journal  to  express  Its  appreciation  of 
the  high  services  that  In  a  professional  career  of  nearly  50  years  he 
has  rendered  to  the  mining  Industry  of  the  world.  Its  recognition  of 
his  help  in  advancing  the  standing  of  the  profession  of  mining  and 
metnllurglrnl  engineering,  and  finally  Its  own  respect  that  Is  dua  to 
him  as  a  father,  because,  although  ho  was  not  the  first  editor  of 
the  Journal,  it  was  certainly  he  who  shaped  Its  editorial  policy 
Into  that  form  which  has  come  down  as  tradition  and  precedent. 
Raymond  became  editor  of  the  Jnunuil  on  July  IS.  1867,  and 
continued  In  that  position  until  1874.  when  the  multiplication  of 
his  other  duties  necessitated  his  withdrawal  from  sole  editorial 
control.  He  becAine,  then,  joint  editor  with  R,  P.  Rothwell.  this  ar- 
rangement extending  Into  the  "SOs.  and  finally  a  special  con- 
tributor. Up  to  the  present  time  no  volume  of  the  Journal  haa 
ever  been  published  whl<  h  has  not  contained  some  contribution 
by  him. 

The  major  portion  of  Raymond's  sole  editorship  of  the  Journal 
was  conlemporaneoui  with  his  filling  of  the  position  of  U.  S. 
Mining  Commissioner,  and  durtng  that  time  he  produced  those 
wonderful  volumes  upon  the  mineral  resources  west  of  the  Rocky 
Mountains    whlcli    are    the   Hdmlrnllnn    of   everyone    who    has    had 
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occasion  to  study  them.  Respecting  them,  the  present  editor  of 
the  Journal  can  speak  with  peculiar  appreciation,  because  of  the 
minute  examination  of  them  that  was  necessary  in  connection 
with  an  historical  investigation.  No  one  better  than  he  can 
praise  the  beauty  of  their  style,  their  language  always  clear,  in- 
cisive and  easily  flowing;  the  accuracy  of  the  descriptions,  the 
keenness  of  the  perception  manifested  throughout,  and  the  re- 
markable prophecies  that  had  to  await  only  a  few  years  for 
their  fulfillment.  Written  40  years  ago,  when  the  Pacific  railway 
■had  just  been  completed,  and  the  Great  American  Desert  was 
receiving  the  first  strokes  of  development,  especially  as  to  its 
mining  industry,  these  volumes  can  be  read  with  almost  as  much 
interest  today  as  when  they  were  penned,  and  they  may  be  read 
also  with  profit.  No  other  country  possesses  such  a  chronicle  of 
the  development  of  Its  mining  industr>',  and  we  may  rightly  es- 
teem these  volumes  as  classics  of  mining  literature. 

From  1875  to  1895  Raymond  was  associated,  as 
consulting  engineer,  with  the  firm  of  Cooper,  Hewitt  & 
Co.,  owners  of  the  New  Jersey  Steel  and  Iron  Co.,  the 
Trenton  Iron  Co.,  and  the  Durham  and  the  Ringwood 
Iron  Works,  as  well  as  numerous  mines  of  iron  ore  and 
coal.  As  president  of  the  Alliance  Coal  Co.,  and  director 
of  the  Lehigh  &  Wilkesbarre  Coal  Co.,  and  as  a  per- 
sonal friend  of  Franklin  B.  Gowan,  he  became  acquainted 
-with  the  inner  history  of  the  memorable  campaign 
against  the  "Molly  Maguires,"  and  ever  since  has  been 
known  as  a  fearless  opponent  of  all  tyranny  practiced 
in  the  name  of  labor.  His  articles  on  "Labor  and  Law," 
^'Labor  and  Liberty,"  etc.,  published  in  the  Journal  at 
the  time  of  the  Homestead  riots,  attracted  wide  atten- 
tion, and  for  these,  as  well  as  similarly  frank  discus- 
sions of  the  operations  of  the  Western  Federation  of 
Miners  in  Montana,  Idaho,  and  Colorado,  he  received 
special  denunciations  and  threats  from  the  labor  unions 
thus  criticized.  He  was  threatened  with  hanging  if  he 
should  ever  dare  show  his  face  in  Butte,  but  Raymond 
was  not  made  of  the  stuff  to  be  scared  by  any  such 
talk.  On  the  contrary,  he  often  expressed  himself 
gleefully  about  it,  and  he  made  a  point  of  visiting  Butte 
at  the  first  opportunity.  While  connected  with  Cooper, 
Hewitt  &  Co.,  he  also  assisted  Abram  S.  Hewitt  in  the 
management  of  Cooper  Union,  and  for  many  years 
directed  the  Saturday  Evening  Free  Popular  Lectures 
on  Science,  etc.,  which  constituted  the  beginning  of 
-what  has  since  become  a  vast  lecture  system  in  the 
City  of  New  York. 

During  the  major  part  of  this  period  Raymond  con- 
tinued to  be  a  joint  editor  of  the  Journal,  with  Rothwell, 
but  that  arrangement  between  two  forceful  men,  two 
men  of  remarkable  individualism,  proved  gradually  to 
be  impossible.  Without  the  least  impairment  of  their 
friendship,  which  continued  unshadowed  until  Roth- 
well's  death  in  1901,  there  were  nevertheless  bound  to 
be  differences  regarding  editorial  policies.  A  great 
journal  of  character,  tradition,  and  policy  must  neces- 
sarily be  edited  by  one  man  who  is  solely  responsible 
for  it.  Raymond  tried  to  circumvent  this  by  publishing 
on  the  editorial  page  that  he  was  responsible  only  for 
tho.se  articles  that  were  marked  by  an  asterisk.  Old 
readers  of  the  paper  will  remember  that  custom  and 
will  also  remember,  no  doubt,  how  much  interest  they 
experienced  in  discerning  the  difference  in  the  views 
of  the  two  men.  But  that  arrangement  was  finally 
recognized  to  be  unwise,  and  Raymond  ceased  to  be 
an  editor,  appearing  subsequently  as  "special  con- 
tributor," all  of  hi.s  articles  being  thereafter  signed 
with  his  name.  A  special  contributor  he  continued  to 
be  until  his  death,  though  some  years  ago,  in  conformity 
with  our  policy  of  not  publishing  the  names  of  editorial 


collaborators  outside  our  immediate  office,  we  discon- 
tinued the  publishing  of  his  name,  with  his  own  hearty 
approval. 

In  the  meanwhile,  Raymond's  absorption  in  the 
American  Institute  of  Mining  Engineers  had  been 
steadily  increasing.  An  original  member  of  it,  he  had 
been  vice-president  in  1871,  1876,  and  1877,  president 
from  1872  to  1875,  and  in  1884  he  became  its  secretary, 
which  was  equivalent  to  saying  its  administrator. 
Before  reviewing  his  great  work  in  that  capacity, 
however,  his  outside  work  may  well  be  mentioned,  for 
he  always  had  a  great  deal  of  that  on  hand. 

From  1885  to  1889  he  was  one  of  the  three  New  York 
State  Commissioners  of  Electric  Subways  for  the  City 
of  Brooklyn,  and  served  as  member  and  secretary  of  the 
board,  preparing  its  final  report,  which  was  generally 
regarded  as  the  best  statement  of  the  problem  of 
municipal  engineering  and  policy  involved  in  the  dis- 
tribution of  electric  conductors.  The  president  of  one 
of  the  companies  expressed  a  desire  to  honor  him  as 
"one  of  the  first  American  electrical  subway  engineers." 
At  the  close  of  his  official  term  as  commissioner,  he  be- 
came consulting  engineer  to  the  New  York  &  New  Jersey 
Telephone  Co.,  which  position  he  retained  for  a  great 
many  years. 

In  1898  Raymond  was  admitted  to  the  bar  of  the 
Supreme  Court  of  New  York,  and  of  the  Federal 
District  and  Circuit  courts,  his  practice  being  confined 
to  cases  involving  either  mining  or  patent  law,  in 
the  former  of  which  he  was  a  leading  authority.  In 
1903  he  was  lecturer  on  mining  law  at  Columbia  Uni- 
versity. He  delivered  numerous  addresses  at  other 
colleges  and  universities,  including  Yale,  Cornell, 
Lehigh,  Lafayette,  Union,  California,  the  Worcester 
Polytechnic,  the  Brooklyn  Polytechnic,  and  the  New 
York  College  of  Physicians  and  Surgeons. 

But  from  1884  to  1912  RajTnond's  greatest  work  was 
as  secretary-,  administrator,  and  editor  of  the  American 
Institute  of  Mining  Engineers.  His  early  instincts 
and  habits  as  an  editor  here  reappeared.  He  regarded 
the  Institute  primarily  and  preeminently  as  an  organi- 
zation for  the  dissemination  of  professional  knowl- 
edge. He  was  essentially  a  publicist.  He  stimu- 
lated contributions  upon  subjects  that  he  deemed  should 
be  expounded  for  professional  benefit;  he  accepted  what 
was  voluntarily  offered  if  it  measured  up  to  his  stand- 
ards, and  he  put  everything  into  the  most  beautiful,  pol- 
ished and  lucid  literary  style.  There  are  several  types  of 
editors.  There  is  the  editor  who  is  a  director  of  a 
general  program,  dismissing  the  execution  of  details  to 
others.  In  the  execution  of  details,  especially  in  the 
handling  of  manuscripts,  there  are  two  methods.  One  is 
simply  to  scrutinize,  clarify,  condense  perhaps,  and, 
while  correcting  errors  of  grammar  and  syntax,  let  the 
author  in  the  main  express  himself  in  his  own  language. 
Another  method  is  to  do  all  those  things  but  the  last, 
instead  of  which  the  author's  expressions  are  polished 
and  perhaps  repolished — perhaps  entirely  re\vritten.  In 
technique  Raymond's  method  was  the  latter.  To  him 
contributions  were  more  or  less  raw  material,  hewed  out 
by  ax  and  adze.  He  was  the  joiner,  carver,  and  polisher. 
The  immense  annual  volumes  of  the  "Transactions,"  for 
a  long  series  of  years  were  essentially  his  work,  and 
few  people  appreciate  the  infinite  pains  he  took  with 
them.     But  let  it  not  be  thought  for  one  moment  that 
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his  mind  was  concentrated  upon  this  delicate  work  to 
the  exclusion  of  other  thoughts  of  major  character.  He 
would  work  upon  nothing  but  good  material,  and  he 
made  sure  of  its  soundness  before  he  put  his  hand  to 
it  at  all.  His  immense  erudition  and  extraordinary 
memory  made  him  a  keen  and  profound  critic,  and  it 
-was  not  often  that  anything  imperfect  passed  his  sieve. 
Nevertheless,  he  was  human,  and  consequently  not  in- 
fallible. 

Raymond  not  infrequently  explained  this  style  of 
editing.  The  president  of  a  company,  observing  the 
publication  of  a  paper  in  elegant  diction  over  the  signa- 
ture of  one  of  his  superintendents,  whom  he  knew  to 
"be  rather  awkward,  if  not  exactly  illiterate,  remarked 
one  day: 

"Raymond,  why  are  you  trying  to  pull  wool  over  our 
■eyes?  Bill  never  wrote  that  paper.  He  couldn't  if  he 
tried." 

"No,"  replied  Raymond,  "Bill  did  not  write  it,  but 
IBill  did  the  work  that  the  paper  told  about.  It  was 
good  work,  and  information  about  it  is  important  to 
the  industry.  It  is  my  job  to  present  such  work  in  a 
•way  that  it  may  be  read  easily  and  understandingly." 
This  epitomizes  the  philosophy  of  Raymond's  editing. 
It  was  his  aim  to  create  a  refined  record  of  progress  in 
the  arts  that  concerned  his  professional  colleagues  and 
make  it  something  of  real  use  to  them  and  those  who 
should  succeed  them.  In  carrying  out  this  ambitious 
idea  he  added  to  the  archives  of  mining  and  metallurgy 
anore  than  any  other  one  man,  not  so  much  by  his  per- 
sonal contributions,  although  they  were  important,  al- 
■ways  valuable,  and  always  highly  appreciated,  but  as 
the  extractor  and  the  producer  of  the  records,  views, 
and  opinions  of  other  men  who  had  done  things.  The 
profession  that  witnessed  and  valued  the  results  had 
perhaps  but  scant  appreciation  of  the  thoughtfulness 
.and  tireless  energy  that  drew  out  these  contributions 
and  smoothed  them  into  the  clear  and  creditable  essays 
and  monographs  of  which  the  authors  have  been  proud. 
While  on  the  subject  of  Raymond's  editing,  let  ref- 
erence be  made  to  his  own  literary  style  in  technical 
^writing.  This  was  as  nearly  perfect  as  anything  could 
Ibe.  He  was,  indeed,  the  supreme  master  of  us  all. 
In  the  office  of  the  Journal  I  made  one  standing  order 
respecting  Raymond's  MSS.  If  they  went  to  the  com- 
posing room  at  all  (almost  always  they  did),  they  went 
just  as  he  penned  them,  for  it  was  certain  that  none 
of  us  could  improve  them  even  to  the  extent  of  one 
■word,  and  it  was  equally  certain  that  there  were  no 
errors  to  be  corrected.  Nor  did  he  often  desire  to 
see  a  proof,  but,  if  he  did,  there  were  rarely  any  altera- 
tions that  he  wanted  to  make.  The  characteristics  of 
bis  style  were  incisiveness,  crystalline  lucidity,  and 
^  wonderful  fluency.  He  had  a  marvelous  gift  in  choos- 
I  ing  exactly  the  right  word,  for  constructing  ingenious 
'■  and  engaging  phrases,  and  for  producing  perfectly 
balanced  sentences,  while  his  thought  was  developed  in 
a.  logical  array  of  consequential  paragraphs.  Raymond's 
technical  essays  were  as  nearly  technical  poems  as 
^         anything  technical  can  be. 

I  Nearly  all  of  Raymond's  contributions  to  the  Journal, 

which  continued  to  the  year  of  his  death,  and  all  of  his 
private  correspondence  with  me,  which  was  often  vo- 
luminous, was  written  by  his  own  hand.  His  MSS.  that 
were  rarely  typed  were  copies  rather  than  dictations. 


for  he  did  not  like  to  dictate.  Perhaps  the  excellence 
of  his  literary  style  had  some  connection  with  this. 
He  wrote  long,  intimate  letters  in  the  old-fashioned  way. 
His  penmanship  was  graceful,  and  easily  legible.  In- 
terlineations and  corrections  were  uncommon.  To 
compositors  and  to  proof  readers  his  "copy"  was  always 
a  joy. 

After  28  years  of  ministry  as  secretary  of  the  Amer- 
ican Institute  of  Mining  Engineers,  Raymond,  in  1912, 
retired  with  tlie  title  of  emeritus.  He  was  then  over 
70  years  of  age,  and,  although  he  was  as  active  and 
vigorous  as  ever,  he  failed  to  become  fuUj'  conscious 
of  new  aspirations  and  new  ideas  among  the  member- 
ship, or  perhaps  he  entertained  different  opinions  re- 
specting them.  There  was  probably  some  of  each  of 
these  explanations  of  his  attitude.  Anyhow,  he  pre- 
ferred to  let  a  younger  hand  take  the  helm  and  to  direct 
his  attention  to  special  work  that  he  particularly 
enjoyed,  performing  it  in  his  old  office  at  the  Institute 
without  having  any  worry  about  the  day's  routine  of 
office  details.  He  was  well  entitled  to  these  last  years 
of  relative  ease.  However,  he  did  not,  even  at  70  and 
later,  seem  to  be  old.  Indeed,  he  used  to  say,  himself, 
that  he  did  not  grow  old ;  that  he  merely  grew  older. 

I  should  be  a  poor  biograpTier  if  I  tried  to  depict 
Raymond  as  a  man  free  from  faults  and  foibles.  He 
was  very  human,  and,  also,  he  was  of  a  bold  and  strong 
character.  Therefore  it  was  not  unnatural  that  he 
should  be  steadfast  in  his  convictions;  nor  was  it  sur- 
prising that  he  should  be  sometimes  opinionated  and 
domineering;  nor  that  he  should  exhibit  considerable 
egotism.  These  traits  often  caused  his  younger  asso- 
ciates to  fear  lest  they  should  offend  him.  However, 
Raymond's  was  too  open  and  generous  a  nature  to  take 
offense  over  any  sincere,  straightforward  representa- 
tion, even  if  it  were  a  refusal  of  himself.  I  remember 
very  well  an  incident  between  him  and  me.  Soon  after 
I  had  become  editor  of  the  Journal  and  he  had  sent  me 
his  best  wishes  in  a  very  warm  letter,  he  proposed  a 
series  of  articles  on  a  certain  subject,  which  I  accepted 
in  principle.  However,  when  I  received  the  MS.  I  was 
considerably  exercised  over  his  treatment  of  the  sub- 
ject and  was  much  disturbed  over  how  to  tell  him  just 
what  I  thought  and  felt  I  ought  to  do.  But  I  made  up 
my  mind  that  the  only  thing  was  to  be  perfectly  frank, 
so  I  wrote  him  that  I  did  not  think  it  wise  either  for 
the  Journal  or  for  himself  to  publish  the  articles,  and, 
in  short,  I  rejected  them.  To  have  to  reject  an  article 
by  Doctor  Raymond  was  rather  an  appalling  thought  to 
me  in  my  newness  in  the  editorial  chair,  and  I  awaited 
his  reply  with  a  good  deal  of  trepidation,  really  expect- 
ing something  tart.  I  was  immensely  relieved  when  he 
wrote  me  that  he  thought  I  had  done  right.  The  flow 
of  his  usual  contributions  on  his  own  good  subjects 
kept  right  on. 

Some  years  later  Raymond  said  to  me  one  day  that 
he  had  to  contribute  a  paper  to  the  Pan-American 
Scientific  Congress  that  was  to  assemble  in  Chile,  that 
he  was  very  much  pressed  by  several  things,  and  would 
not  I  do  it  in  his  stead?  I  told  him  that  I  also  had 
my  hands  full  and  could  not  take  over  that  task,  but 
I  would  be  glad  to  help  him  all  I  could,  whereupon  he 
proposed  a  collaboration.  We  spent  an  afternoon  to- 
gether, mapping  out  the  paper,  and  agreed  upon  the 
parts   that   each   would   undertake.      Having   made   our 
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drafts,  we  met  again  and  read  each  other's  notes, 
after  which  Raymond  said,  "Your  opening  paragraph  will 
make  a  good  introduction"  (or  it  may  have  been  I  who 
said  that  to  him),  and  then  we  agreed  that  his  first 
paragraph  would  appropriately  fit  in  next,  then  my 
second  and  third,  followed  by  his  second,  and  thus  we 
combined  our  productions.  They  dovetailed  together 
with  singular  aptness,  and  not  even  was  it  necessary 
to  write  in  more  than  a  few  connecting  sentences  in 
order  to  preserve  the  continuity  of  thought.  Probably 
I  am  the  only  man  who  ever  collaborated  with  RajTnond 
in  a  technical  paper;  anyway  in  recent  years. 

But  what  of  Raymond's  professional  work?  Well,  it 
was,  first  of  all,  as  a  publicist,  as  an  educator,  as  has 
already  been  revealed  in  this  sketch.  But,  besides  that, 
he  won  high  distinction  as  a  professional  specialist. 
From  his  early  years  in  the  field  he  had  exhibited  a 
predilection  toward  the  science  of  economic  geology. 
particularly  ore  deposits.  He  had  early  been  associated 
with  Credner  (his  first  publication  was  on  a  geological 
subject),  and  during  his  commissionership  he  had  de- 
voted special  attention  to  the  nature  and  forms  of  min- 
eral depositions.  Along  with  this  attraction  he  possessed 
a  mind  of  analytical  and  deductive  character — an  essen- 
tially legal  mind.  The  United  States,  in  so  far  as  its 
national  lands  were  concerned,  had  been  cursed  with  a 
singularly  fatuous  law  governing  the  location  of  min- 
eral claims.  This  law  became  known  as  the  "Law  of  the 
Apex"  in  popular  parlance,  and  it  being  soon  found  that 
Nature  did  not  deposit  valuable  ores  in  so  simple  a 
way  as  the  framers  of  the  law  thought,  there  developed 
litigation  between  claimants  who  held  that  each  was 
entitled  to  the  same  deposit,  wholly  or  in  part.  Obvi- 
ously, it  then  became  necessary  to  study,  classify,  and 
interpret  the  ore  deposit,  so  as  to  ascertain  whether 
the  law  did  or  did  not  apply  to  it,  and,  if  it  did,  how, 
where,  etc.  Manifestly  this  required  the  services  of 
mining  and  geological  experts,  and  it  was  natural  that 
Raymond  should  promptly  be  requisitioned.  The  first 
great  case  in  which  he  appeared  was  the  celebrated 
Eureka-Richmond,  which  is  the  most  noted  of  the  early 
cases.  In  summarizing  what  Raymond  did  in  this  case, 
everyone  who  knows  will  agree  with  the  following  words 
of  William  Scallon,  one  of  his  legal  colleagues: 

The  flrflt  grtat  case  In  which  he  appeared  was  the  famous 
Eureka-Richmond,  which  Is  also  the  moat  noted  of  the  early  re- 
ported cases.  That  suit  Involved  questions  of  fundamental  Im- 
portance, the  correct  determination  of  which  was  vital  to  the 
miocessful  operation  of  the  United  States  Mining  Statute.  The 
decision  rendered  In  It  has  been,  ever  since,  a  beacon  light  for 
lawyers  and  for  courts.  It  was  Judge  Field  who  rendered  the 
decision,  hut  It  may  well  be  said  that  It  was  Doctor  Raymond 
who  Induced  It,  and  the  great  Juri.st  himself  gave  credit  to  Doctor 
Raymond  for  h\h  convincing  exposition  of  the  views  which  the 
Court  adopted :  Indeed,  he  adopted  also  his  vrrjr  words  in  the 
statement  of  these  views.  There,  Doctor  Raymond  successfully 
maintained  that  the  law  was  made  for  the  prarilral  miner  and  the 
prospector,  rather  than  for  the  geologist,  and  should  bo  road  In 
the  light  of  practical  experience  and  interpreted  as  practical 
mining  men  would  understand  It.  The  law  Is,  even  now,  the  oc- 
casion of  so  mnny  uncertainties,  that  one  can  hardly  imagine  what 
condition  would  have  ensued  If  Doctor  Raymond  had  not,  at  that 
early  day,  succeeded  In  his  advocacy  of  this  beneflrent  rule  In 
the  case  referred  to.  It  was  as  a  witness  that  r>o.tor  Uayrnnnd  ad- 
vanced his  views;  since  then  he  lins  published  many  writings  on 
the  subjert  of  the  mining  law.  These  have  been  the  contributions 
of  a  publicist  (o  the  discussion  of  a  subject  of  public  Interest. 
They  have  been  no  less  mnuenliai  In  asalaling  and  directing  legal 
and  judicial  thought.  Mr.  Curtiss  I..indley,  the  author  of  a  lead- 
ing textbook  nn  mining  law,  has  made  acknowledgment,  in  his 
preface,  of  the  great  value  of  Doctor  Raymondn  discussions  and 
writings       For   myself.    It    la   with   a  sense  of   personal   oMIgatlon 


that  I  speak  of  these  works  of  Doctor  Raymond,  for.  when  I  took 
up  the  study  of  Federal  mining  law,  there  were  no  treatises  In 
existence,  and  his  Illuminating  writings  shed  a  gladsome  light  on 
the  Intricacies  ot  the  subject.  I  recall  with  ever-Increasing  pleasure 
that  I  had  the  good  fortune  of  professional  association  with  Doctor 
Raymond  In  the  la.st  great  undergrround  controversy  in  which  h-- 
appeared  in  .:»urt.  That  was  at  Butte.  With  him.  too.  on  the 
same  side  this  time,  was  his  brilliant  antagonist  of  the  Eureka 
case,  the  learned,  lovable,  and  dearly  remembered  Clarence  King, 
as  well  as  Mr.  Brunton.  and  other  able  and  distinguished  men. 
That  they  won  goes  without  saying.  It  is  worthy  of  mention  that, 
as  In  his  first  case,  so  in  his  last,  the  Court  paid  Doctor  Raymond 
the  notable  compliment  of  quoting  his  felicitous  language  in  ex- 
pressing Its  own  conclusions.  Thus,  we  see  that  Doctor  Raymond 
has  been  a  luminary  of  the  Jurisprudence  of  mining.  a.«  well  as 
of  its  geological  and  technical  dtpartment.«. 

Raymond's  brilliant  exposition  in  the  Eureka-Rich- 
mond case  created  a  great  demand  for  his  services,  and 
his  experiences  in  this  branch  of  professional  work 
were  wide  and  varied.  Generally  he  was  on  the  victori- 
ous side,  which  of  course  was  not  at  all  a  matter  of 
luck,  but  purely  of  his  judgment.  In  one  case  the  op- 
posing party  surrendered  before  trial,  after  a  conference 
between  its  expert  and  Ra>-mond,  in  which  the  latter 
convinced  the  former.  On  another  occasion,  though  not 
at  that  time  a  member  of  the  bar,  he  was  invited  by 
the  U.  S.  Supreme  Court  to  address  it  on  a  point  in 
mining  law;  and  his  exposition  was  accepted  by  the 
court  in  rendering  its  opinion. 

But  RajTnond  was  in  no  wise  a  fomenter  of  mining 
litigation.  On  the  contrary,  he  was  a  deprecator  of 
the  absurd  law  that  fostered  it,  a  law  that  has  cost 
this  country  the  ransom  of  an  empire.  In  an  essay  on 
"The  Law  of  the  Apex"  in  1883  he  exposed  its  stupidity 
and  its  dangers,  and  he  made  it  a  part  of  his  life-work 
to  fight  for  the  cancellation  of  that  part  of  our  mining 
law.  In  this  campaign  he  was  the  pioneer.  The  law 
still  stands  unamended  upon  our  statute  books,  owing 
to  the  ignorance  and  sluggishness  of  our  legislators, 
who  have  been  deaf  to  demands  for  its  reform;  but 
its  evil  has  been  greatly  minimized  by  the  tacit  consent 
of  people  in  the  mining  industry  to  disregard  it  and 
arrange  things   in  their  own  sensible  way. 

This  sketch  has  dealt  mainly  with  Ra>Tnond's  profes- 
sional career,  his  working  life.  It  has  all  been  "shop," 
so  to  speak.  There  was  another  side  of  his  life  that  his 
professional  colleagues  did  not  know  so  well,  although, 
of  course,  we  heard  a  good  deal  about  it  and  had  some 
insights  into  it.  But  surely  we  did  not  know  all  the 
things  that  Doctor  Hillis  told  in  his  memorial  address. 
Raymond  from  his  youthful  days  was  one  of  Brooklyn's 
foremost  citizens  and  for  60  years  he  was  a  pillar  of 
Plymouth  Church.  We  knew  him  as  "Doctor  Raymond." 
In  Brooklyn  he  was  "Ros,  Raymond,"  or  "Uncle  Ros." 
He  had  early  become  prominent  in  the  affairs  of  the 
church,  among  other  things  conducting  its  Sunday 
School.  When  Henry  Ward  Beecher  was  called  away 
from  a  service  one  Friday  evening  in  March,  1887,  to 
keep  an  ongagomciit  elsewhere,  he  called  Raymond  to 
the  platform  to  take  charge,  and,  turning  to  the  audi- 
ence, said:  "You  see  I  leave  you  in  good  hands."  This 
proved  to  be  Beecher's  farewell,  for  before  the  next 
meeting  he  was  stricken  with  his  last  illness.  In  this 
emergency  the  leaders  of  the  church  turned  to  Ray- 
mond.    Doctor  Hillis  told  this: 

When  Thomas  .Shearman  and  .S  V.  White  and  others  came  to 
see  me  In  Chicago  Just  20  years  ago.  they  said  that  after  Mr. 
Beecher's  death  they  went  together  to  Roaslter  W  Raymond  and 
asked  him  to  (jlve  up  his  work  as  editor,  lawyer  and  mining  en- 
gineer and  take  the  pastorate  of  riymoulh  rhurch.  to  whom  Dr. 
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Raymond  repliea,  as  my  old  notes  show,  that  the  Providence  of 
God,  through  his  fathers,  had  lent  him  certain  gifts  ,and  by  His 
Providence  guided  him  into  an  appointed  path,  and  now  that  his 
life  journey  had  been  two-thirds  fulfilled,  he  did  not  believe  that 
the  Lord  was  going  to  return  to  the  beginning  of  that  path  and 
reverse  Himself,  and  he  would,  therefore,  follow  the  way  appointed 
to  the  end  thereof. 

This  report  of  a  call  of  Raymond  to  the  ministry  is 
not  so  surprising  a  revelation  of  another  of  his  many 
sides  as  some  might  think.  Even  at  that  time,  Ray- 
mond had  gone  deeper  into  theology  than  most  clergy- 
men ever  succeed  in  going.  During  the  winter  of  1885, 
while  Mr.  Beecher  preached  in  the  auditorium  of  Ply- 
mouth Church,  Raymond  lectured  on  the  history  of 
Israel,  by  Ewald,  and  upon  Old  Testament  problems, 
as  stated  by  Robertson  Smith  and  Canon  Driver.  This 
was  the  time  when  the  Presbyterian  Church  v/as  in  the 
throes  of  the  heresy  trial  of  Professor  Briggs.  While 
other  churches  were  torn  apart  by  the  discussion  of 
those  questions,  Plymouth  Church  went  through  the 
heated  epoch  without  disturbance,  upheaval,  or  fear.  I 
am  quoting  Dr.  Hillis. 

Raymond  initiated  the  custom  50  years  ago  of  writing 
an  annual  Christmas  story  for  the  Sunday  School  of 
Plymouth  Church,  which  he  read  about  Christmas  time. 
Never  a  year  passed  when  he  failed  to  make  this  con- 
tribution, which  he  caused  to  be  printed  as  a  little 
pamphlet  for  the  benefit  of  his  pupils  and  for  his 
friends  outside  of  the  church  circle.  The  latter  always 
appreciated  highly  this  Christmas  remembrance  from 
RajTnond.  His  story-writing  ability,  which  was  ex- 
hibited in  several  novels  and  collections  of  short  stories, 
and  his  poems,  exemplified  by  his  inspired  ode  on  "The 
Grand  Cafion,"  showed  other  facets  of  his  many-sided 
ability. 

Still  another  one  was  his  skill  as  a  chess  player.  I 
have  mentioned  already  that  the  first  time  when  I 
met  him  he  was  in  the  midst  of  a  game  of  chess.  At 
the  dinner  in  honor  of  his  70th  birthday,  a  silver  service 
was  presented  to  him.  One  of  the  pieces  was  engraved 
with  the  symbols  of  the  game  of  chess,  indicating  this 
incidental  accomplishment  of  Raymond's.  In  making 
the  presidential  address,  Doctor  Douglas  said: 

I  understand  that  Doctor  Raymond  once  drew  a  hard-fought 
two-hour  game  with  Steinitz ;  that  he  holds  a  gold  medal  as  the 
winner  of  a  chess  tourney ;  and  some  of  you  remember  how,  in 
1908,  a  confident  group  of  chess  players  on  the  "Campania"  chal- 
lenged the  chess  players  on  the  "Oceanic"  to  a  game  by  wireless 
telegraph,  and  got  the  worst  of  it,  because  Doctor  Raymond  di- 
rected the  defense. 

A  complete  enumeration  of  Doctor  Raymond's  writ- 
ings and  honors  must  be  left  for  the  book  that  will 
surely  be  written  about  him  by  someone.  Enumera- 
tion would  be  impossible  in  a  sketch  so  brief  as  this. 
Some  of  his  more  important  works  were  the  following: 
"Die  Leibgarde"  (1863),  a  German  translation  of  "The 
Story  of  the  Guard"  by  Mrs.  Jessie  Benton  Fremont 
(1863)  ;  "The  Children's  Week"  (1871)  ;  "Brave 
Hearts"  (1873)  ;  "The  Man  in  the  Moon  and  Other 
People"  (1874) ;  "The  Book  of  Job"  (1878)  ;  "The 
Merry-go-Round"  (1880) ;  "Camp  and  Cabin"  (1880) ; 
"A  Glossary  of  Mining  and  Metallurgical  Terms" 
(1881)  ;  "Memorial  of  Alexander  L.  Holley"  (1883); 
"The  Law  of  the  Apex  and  Other  Essays  on  Mining 
Law"  (1883-95)  ;  "Two  Ghosts  and  Other  Christmas 
Stories"  (1887);  "The  Life  of  Peter  Cooper"  (1897); 
"Christus  Consolator  and  Other  Poems"  (1916) ;  va- 
rious technical  works  and  papers  on  mining  law,  as 


well  as  numerous  addresses  and  magazine  articles,  and 
contributions  to  several  American  dictionaries  and  en- 
cyclopedias. 

Throughout  Raymond's  distinguished  career  honors 
were  showered  upon  him.  He  was  made  an  honorary 
member  of  the  American  Philosophical  Society,  the  So- 
ciety of  Civil  Engineers  of  France,  the  Iron  and  Steel 
Institute,  the  Canadian  Mining  Institute,  the  Mining 
Society  of  Nova  Scotia,  and  the  Institution  of  Mining 
and  Metallurgy  of  Great  Britain,  and  numerous  other 
technical  and  scientific  organizations  both  at  home  and 
abroad.  He  received  the  degree  of  Ph.D.  from  Lafayette 
College  in  1868,  and  that  of  LL.D.  from  Lehigh 
University  in  1906.  On  the  latter  occasion,  speaking  as 
an  adopted  alumnus  of  the  university,  he  delivered  to 
che  graduating  classes  an  address  on  "Professional 
Ethics"  which  has  been  widely  quoted  and  approved. 
In  1908  the  Institution  of  Mining  and  Metallurgy 
awarded  to  him  its  gold  medal. 

In  1911,  during  the  visit  to  Japan  of  a  party  of  mem- 
bers and  guests  of  the  American  Institute  of  Mining 
Engineers,  Raymond  received  from  the  Mikado  the 
distinction  of  Chevalier  of  the  Order  of  the  Rising  Sun, 
fourth  class,  the  highest  ever  given  to  foreigners  not 
of  royal  blood,  "for  eminent  services  to  the  mining 
industry  of  Japan."  These  services  consisted  in  advice 
and  assistance  rendered  in  America  to  Japanese  engi- 
neers, students,  and  officials  throughout  a  period  of 
more  than  25  years.  In  February,  1915,  Raymond  de- 
livered the  commemorative  address  on  the  150th  anni- 
versary of  the  foundation  of  the  University  of  Pitts- 
burgh, and  received  its  honorary  degree  of  LL.D. 

Raymond  died  very  suddenly  on  the  afternoon  of  the 
last  day  of  1918.  He  had  been  ailing  a  little  for  a  few 
days  previously,  but  the  trouble  did  not  seem  to  be  of 
much  consequence.  On  the  previous  Sunday  morning 
he  had  read  his  fiftieth  annual  Christmas  story  in  the 
Bible  School  of  Plymouth  Church,  and  on  the  previous 
Friday  evening  he  had  made  a  long  address  on  the 
spiritual  influences  of  the  Great  War.  Doctor  Hillis 
had  asked  him  to  speak  on  the  forgiveness  of  enemies 
national.  He  began  his  address  by  saying  that  he  much 
preferred  to  speak  upon  another  theme,  particularly  be- 
cause he  found  himself  in  full  sympathy  with  the  im- 
precatory psalms,  and  that  as  far  as  the  forgiveness  of 
our  enemies  who  had  butchered  Belgium  were  con- 
cerned, there  were  moments  when  he  understood  how 
the  chief  of  a  cannibal  tribe  in  the  South  Sea  Islands 
felt.  Asked  by  the  missionary  whether  or  not  he  was 
willing  to  forgive  his  enemies,  the  chief  answered: 
"Certainly,  certainly.  Last  week  I  ate  them  all  up." 
"Then  Doctor  Raymond  delivered  one  of  the  most  brill- 
iant addresses  on  what  this  war  has  done  to  the  soul 
of  the  American  people  to  which  any  of  us  had  ever 
listened,"  said  Doctor  Hillis.  "Never  was  he  in  finer 
form.  Notwithstanding  his  nine  and  seventy  years, 
his  mind  glowed  and  sparkled  through  40  minutes. 
Never  did  he  seem  more  lovable,  more  gentle.  There 
was  in  his  carriage  always  a  certain  note  of  chivalry. 
He  seemed  a  Twentieth  Century  embodiment  of  the 
Knight  Errants  of  Sir  Thomas  Mallory.  Those  of  you 
who  recall  his  youth  think  of  him  as  a  kind  of  Sir 
Galahad,  and  those  who  remember  his  age  think  of 
him  as  Sir  Percival,  who  saw  the  Holy  Grail  because 
his  heart  was  pure." 
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Raymond  felt  very  deeply  regarding  the  holiness  of 
the  cause  of  the  Allies  in  the  war,  as  readers  of  the 
Journal  know  from  some  of  his  contributions  this  year 
and  last.  I  am  reproducing  his  last  contribution,  which 
we  published  Sept.  14,  1918.  When  he  sent  it  to  me  he 
suggested  that  it  might  not  be  suitable  for  an  engineer- 
ing paper.  I  replied  that  anything  that  helped  the 
great  cause  was  suitable  for  any  kind  of  a  paper,  and 
this,  his  last  contribution,  well  illustrates  his  wit: 

To  engineers  esp«>cially.  the  explanations  offered  by  the  Ger- 
man staff  and  the  German  press,  to  account  for  the  successive 
defeats  of  the  German  army,  are  peculiarly  amusing.  The  other 
day.  we  were  told  that  Ludendorff  had  shown  masterly  ability 
In  throwing  enormous  reserves  into  the  Marne  salient,  so  as  to 
facilitate  the  retreat  of  the  force  already  there — which  reminds 
me  of  the  story  of  the  Irishman  who  was  seen  punching  a  green- 
back down  between  the  boards  of  the  Atlantic  City  boardwalk. 
His  explanation  was  that  he  was  not  wasting  the  greenback  at 
all — he  had  lost  a  nickel  in  that  crack,  and  he  was  simply  putting 
enough  after  it  to  make  it  worth  his  while  to  take  up  the  planks. 

But  the  latest  of  these  amusing  camotiftages  is  the  pEean  of 
triumph  over  '  our  victorious  retreat,"  of  which  the  following 
verses  may  perhaps  be  regarded  as  a  sufficiently  accurate  echo : 

.•\.N  INTERVIEW 
"Wilhelm.   what   blacked  your   eagle   eye?" 

"O  curious  Journalist  I 
It   was  this  eye,   now  swollen   high, 

That  smote  old  Foch's  flst !" 

"And,  Wilhelm,   "seems  to  me  you  limp 

And  stumble  as  you  go." 
"  'Tis  true.   I  gave  my  leg  a  crimp 

In  stamping  on  the  foe." 

"O   Wilhelm !    whence,   for   goodness'   sake, 

That  footprint  on  your  seat?" 
"That's  where  he  failed  to  overtake 

My  masterly  retreat ! 

"For  1.  when  he  came  on  apace. 

With  frenzy  born  of  fear. 
Strategically  saved   my   face 

Behind  my  conquering  rear. 

"Yes.  even  in  battle's  dread  array 

The  leader  stIU  I'll  be  : 
To  hostile  hosts.  I'll  show  the  way. 

And   they  shall   follow   me '. 

"Now  let  those  brazen  bands  of  mine 

Strike  up  the  usual  tunes. 
Beginning  with  Die  Wachl  am  Rhein, 

And  ending.  Oott  mit  Vna:" 

Five  or  six  years  ago  I  began  to  tease  Raymond  to 
write  his  personal  reminiscences,  especially  of  the  pe- 
riod from  1865  to  1880,  and  Arthur  Dwight  joined  me 
in  trying  to  persuade  him  to  do  so;  but  we  did  not  suc- 
ceed, although  I  am  sure  that  we  tempted  him  strongly. 
However,  he  had  his  heart  set  upon  writing  a  history  of 
the  Institute  (which  perhaps  might  have  come  more  or 
le.ss  to  the  .same  thing)  and  he  wanted  to  devote  his 
remaining  years  to  that.  We  do  not  know  how  far  along 
he  got  with  it.  One  of  the  moat  beautiful  things  about 
Raymond's  life  wa.s  his  devotion  to  his  wife,  whom  he 
married  in  18G3,  .she  being  a  daughter  of  William  and 
Mary  Dwight,  of  Brooklyn.  In  recent  years,  Mrs.  Ray- 
mond's eyesight  failed,  and,  to  entertain  her,  the  Doctor 
read  to  her  a  great  deal  and  let  his  own  interests  go. 

The  American  mining  industry  has  lost  during  the 
last  year  three  great  men — Eilers,  Douglas,  and,  lastly, 
Raymond.  They  were  contemporaries,  born  at  about  the 
.same  time  and  dying  within  a  narrow  space.  All  three 
attained  ripe  years,  and  together  they  did  more  for 
our  mining  and  metallurgy  than  any  other  three  men. 
The  association  between  Raynmnd  and  Eilera  was  one 
of   beautiful,   lifelong   friend.thip.      Eilers   was   born   a 


year  earlier  and  died  a  year  earlier.  He  joined  Ray- 
mond as  an  assistant  about  1866,  and  continued  with 
him  through  the  years  of  the  commissionship.  There- 
after, when  Eilers  took  up  his  residence  in  the  West,^ 
his  hospitable  roof  was  always  a  home  for  Raymond, 
and,  as  the  latter  said,  after  more  than  half  a  century 
he  could  not  recall  a  single  occasion  of  even  temporary 
and  passing  discord  to  mar  that  perfect  friendship. 

Raymond  was  one  of  the  most  remarkable  cases  of 
versatility  that  this  country  has  ever  known.  Sailor, 
soldier,  engineer,  lawyer,  orator,  editor,  novelist,  story- 
teller, poet.  Biblical  critic,  theologian,  teacher,  chess- 
player— he  was  superior  in  each  capacity.  In  some  he 
was  superlative.  In  none  was  he  mediocre.  It  was  given 
to  him  to  possess  supreme  powers  in  two  ways — as  a 
publicist  and  as  a  professional  specialist.  Almost  any 
man  deems  himself  distinguished  if  that  can  be  said  of 
him  in  one  thing.  Yet  according  to  Raymond's  Own  view 
he  had  not  done  the  things  he  intended  to  do,  but  rather 
had  unconsciously  obeyed  the  maxim  of  Browning  to 
"Get  thy  tools  ready ;  God  will  find  thee  work."  Rather 
than  to  work  of  creative  and  constructive  leadership, 
Raj-mond,  in  his  own  words,  gave  his  life  and  his 
strength  to  the  vocation  of  an  interpreter,  chronicler, 
guide,  and  assistant  to  engineers.  That  is,  I  think,  an 
approximate,  but  not  an  absolute,  summary  of  his  pro- 
fessional work.  But  even  if  there  were  no  more,  is  not 
his  own  modest  estimate  enough  to  be  satisfying?  Ray- 
mond exalted  his  philosophy  and  his  religion  in  these 
splendid  words  that  he  spoke  at  Eilers'  funeral : 

And  yet — and  yet — can  this  be  the  end?  Love  says.  No!  and 
Science  says.  No !  For  the  very  existence  of  science  demands  the 
assumption  of  a  rational  universe.  Nature  must  not  tell  us  lies. 
Her  evidence  must  be  interpretable.  And  science,  starting  on 
that  basis  of  faith  In  honest  evidence,  has  discovered  not  only  order 
but  purpose  In  the  evolution  of  the  universe.  We  can  read  the 
progress  of  that  purpose  in  ages  past,  from  primordial  slime 
through  the  ascending  forms  of  life,  to  savage  man,  barbaric  man, 
civilized  man — through  specific  features  to  personality.  Science 
confirms  the  poet  who  says,  "An  honest  man's  the  noblest  work 
of  God."  And  science  cannot  receive  with  rospeci  the  conception 
of  a  Being  who  would  spend  aeons  In  careful,  patient  preparation 
to  bring  forth  a  man  only  to  destroy  him — a  God  blowing  bubbles, 
and.  Just  when  such  a  radiant  .sphere  has  reached  Its  brightest 
rainbow  glory,  dashing  it  into  mist.  In  order  to  begin  another  with 
futile  inflation.  How  childish,  how  absurd  !  No :  we  demand  a 
reasonable  universe  and  a  respectable  God — we  students  of 
science.  We  will  not  accept  the  notion  that  earthly  death  ends 
.'ill.      It  is  too  ridiculous! 

And  as  Raymond  said  to  Eilers'  spirit  not  farewell, 
l)ut  a  rivederci.  so  said  many  friends  over  his  own  out- 
worn body. 

Nevada  Wonder  Mining  Co. 

The  eleventh  annual  report  of  the  Nevada  Wonder 
Mining  Co.,  operating  at  Wonder,  Churchill  Co.,  Nev., 
covering  the  year  ended  Dec.  31.  1917,  shows  that  the 
development  work  done  consisted  of  a  total  of  10,916  ft., 
a  monthly  average  of  909  ft.  The  recovery  of  gold  was 
7512  oz.,  and  of  silver,  816,852  oz.,  from  55,800  tons  of 
ore,  carrying  0.141  oz.  gold,  and  16.65  oz.  silver  per  ton. 
This  indicates  a  recovery  of  95.32''r  of  the  gold  and 
87.90^^0  of  the  silver.  The  decrease  in  the  recovery  of 
silver  was  caused  by  a  change,  from  the  readilj-  soluble 
silver  minerals,  in  the  ore  found  at  depth  in  the  mine. 
Four  Senn  concentrators  are  being  installed  and  will 
he  ready  for  .service  on  .Ian.  15,  1918. 

Dividend  disbursements  during  the  period  under  re- 
view amounted  to  $281,694.80. 
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Dredging  in  1918 
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OLD  dredging  was  seriously  retarded  in  1918  by 
the  same  conditions  that  impeded  operations  in 
vein  and  lode  mining  of  gold  ore.  Indeed,  the 
dredging  industry,  because  of  the  very  narrow  margin  of 
profit  under  normal  conditions,  has  generally  been  placed 
in  a  worse  position  than  has  vein  mining.  When  the 
complete  reports  for  1918  are  available,  few  dredges 
will  show  any  considerable  profit.  Most  of  them  will 
show  that  they  have  been  patriotically  getting  out  every 
ounce  of  gold  that  they  could  while  keeping  their  plants 
in  good  order  and  their  well-trained  crews  together, 
hoping  that  relief  might  come  from  some  source  before 
the  ground  was  all  worked  out.  In  most  cases  it  has 
been  more  the  hope  of  more  favorable  operating  condi- 
tion than  patriotism  that  has  kept  the  dredges  working. 
Their  operators  have  been  between  the  devil  and  the 
deep  sea.  Continuance  of  operations  meant  production 
at  a  loss  or  with  no  profit.  Cessation  of  operations 
meant  deterioration  of  plant.  So  they  faced  loss  in  either 
direction.  Yukon  Gold  passed  its  dividend,  and  others 
must  defer  dividend  disbursements  if  they  have  not 
done  so  already. 

Owing  to  the  disadvantageous  position  held  by  gold 
dredging,  little  new  work  was  started  in  1918.  In  Alaska 
the  Yukon  Gold  Co.  continued  its  operations,  but  in  a 
somewhat  restricted  manner,  because  of  the  shortage 
of  labor  and  the  high  cost  of  supplies.  The  Canadian 
Klondike  Co.'s  dredges  operated  throughout  the  year, 
but  the  value  of  the  ground  worked  was  so  low  that,  in 
spite  of  the  employment  of  every  possible  economy,  little 
profit  resulted  from  the  year's  operation.  No  new  work 
of  any  moment  has  been  undertaken  at  Nome,  and  the 
reports  so  far  received  from  this  section  concerning 
the  year's  operations  are  discouraging. 

Few  new  boats  have  been  put  in  commission  in  the 
California  field,  and  several  have  almost  finished  the 
acreage  on  which  they  had  been  working.  Under  normal 
conditions  such  dredges  would  be  ready  to  be  disman- 
tled and  moved  to  new  fields,  but  the  present  heavy  cost 
of  moving  and  rebuilding  does  not  make  this  an  attrac- 
tive venture.  The  matter  of  resoiling  has  continued  to 
occupy  the  attention  of  California  operators,  but  success- 
ful resoiling,  if  it  can  ever  be  a  success,  requires  rear- 
rangement or  practically  rebuilding  of  the  disposal  end 
of  the  dredge,  and  the  value  of  the  redeemed  land  is 
usually  too  low  to  warrant  the  expense.  When  working 
deep  ground,  it  is  practically  impossible  to  resoil,  but 
when  not  digging  more  than  10  or  12  ft.  some  measure 
of  success  is  possible. 

Gold  dredging  in  the  Philippines  has  encountered  set- 
backs, due  to  the  fact  that  the  Gumaos  dredge,  after  five 
years'  successful  operation,  had  worked  out  all  of  its 
ground,  and  in  attempting  to  move  it  some  distance  to 
a  new  piece  of  ground  the  dredge  was  wrecked  and  sank. 
The  Mambulao  dredge,  which  was  put  in  operation  two 
years  ago,  has  also  been  unfortunate.  Soon  after  be- 
ginning operation  this  dredge  ran  out  of  pay  ground, 
and  while  attempting  to  move  it  to  a  new  location  it 
was  overtaken  by  a  typhoon  and  was  sunk.  However, 
it  is  expected  that  the  dredge  will  be  raised  and  put  in 
operation  again  in  the  near  future.  Meantime,  no  new 
work  has  been  undertaken  in  the  Philippine  Islands,  and 


it  will  probably  be  some  time  before  local  capital  can 
be  induced  to  undertake  new  operations. 

No  new  work  has  been  undertaken  in  Colombia,  and 
the  one  dredge  that  was  shipped  down  in  1917  for  the 
Lewisohn  interests  has  not  been  completed,  though 
their  other  dredge  operated  more  or  less  during  1918 
and  recovered  remarkable  quantities  of  platinum.  Co- 
lombia produced  approximately  20,000  oz.  of  platinum 
in  1918,  but  most  of  this  came  from  the  small  native 
hand  workings  in  the  various  fields  along  the  west  coast. 
While  speaking  of  dredging  in  Colombia  it  should  be 
mentioned  that  this  field  has  not  been  completely  ex- 
plored. There  are  extensive  areas  of  possible  ground 
tributary  to  the  Magdalena  River,  and  others  are  acces- 
sible from  the  west  coast.  Much  of  this  ground  is  low 
and  unhealthful,  but  as  time  passes  more  is  being 
learned  in  respect  to  keeping  a  crew  in  health  while 
working  under  tropical  conditions.  Transportation  fa- 
cilities show  evidences  of  improving,  and  it  is  by  no 
means  impossible  that  future  undertakings  in  Colombia 
may  equal  the  highly  satisfactory  results  of  the  Pato 
dredges. 

Foreign  Dredging  Fields 

No  new  installations  have  been  undertaken  in  Russia, 
but  at  some  points  the  older  dredges  have  been  kept  in 
operation,  notably  the  Orsk  Goldfields  Co.'s  dredge  on 
the  Kolchan,  which  has  operated  continuously  without 
interference  from  local  governmental  disturbances. 

Korea  opens  up  promising  fields,  and  it  was  hoped 
that  some  further  exploration  work  would  be  under- 
taken in  that  country  in  1918,  but  little  has  been  done 
along  these  lines  so  far.  In  the  meantime,  the  Chiksan 
Mining  Co.'s  dredge  in  Korea,  which  was  started  up 
about  a  year  ago,  continued  in  successful  operation 
throughout  1918. 

In  the  Malay  field,  profits  resulting  from  the  opera- 
tions of  the  tin  dredges  have  been  large,  though  the 
dredges  have  been  rather  crude  affairs.  This  field  offers 
interesting  opportunities  for  dredge-constructing  engi- 
neers backed  by  American  capital. 

The  successful  results  of  several  dredging  operations 
begun  ten  years  or  more  ago  have  encouraged  thorough 
prospecting  of  many  widely  scattered  areas  throughout 
the  United  States,  but  little  promising  ground,  ap- 
parently, remains  to  be  drilled,  and  scarcely  any  new 
areas  were  explored  seriously  in  1918.  There  are  ap- 
parently greater  opportunities  for  this  work  abroad 
than  at  home,  and  in  the  future,  when  dredging  costs 
have  returned  to  a  pre-war  basis,  capital  will  un- 
doubtedly be  prepared  to  investigate  foreign  fields. 

A  review  of  the  year's  work  in  dredging  would  not 
be  complete  without  mention  of  the  publication  of 
Bulletin  127  of  the  Bureau  of  Mines,  "Gold  Dredging 
in  the  United  States,"  by  Charles  Janin.  This  paper 
discusses  most  lucidly  the  history,  costs,  and,  in  short, 
the  whole  field  of  dredging  for  precious  metals,  and 
the  subjects  are  treated  in  a  manner  that  should  be 
of  the  greatest  benefit  to  operators  and  engineers, 
bringing  the  subject  up  to  the  end  of  1917,  since  which 
time  little  of  importance  with  respect  to  dredging 
for  gold  has  been  brought  to  public  notice. 
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Chrome  Mining  in  Canada 

By  ROBERT  HARVIE* 

THE  year  1918  wa.s  the  most  successful  in  the  his-  the    securing    of    timber-cutting    privileges,    and    an 
torj-  of  chrome  mining  in  Canada,  the  production  arrangement  whereby  the  value  of  machinery  was  de- 
coming  mainly  from  the  Black  Lake  and  Richmond  cided  by  arbitration  were  a  few  of  the  conditions  secured 
districts  of  Quebec  Province,  with  a  few  hundred  tons  by  this  cooperation. 

from  British  Columbia,  which  for  the  first  time  figures  During    the    second    and    third   quarters,   production 

in  the  returns.    The  shipments,  based  on  the  returns  for  improved,  and  an  increase  of  about  25%  over  the  corre- 

11  months,  will  total  21,200  short  tons,  valued  at  $800,-  sponding  period  of  the  previous  year  was  obtained.     In 

000,  and  consist  of  6100  tons  of  concentrates,  averaging  September,  however,  the  falling  demand  for  chrome  in 

50''f,   and    15,100  tons   of  crude   ore,  averaging   36':r.  the  United  States  began  to  take  effect  on  production. 

With  the  exception  of  about  2000  tons,  the  output  was  and  during  October  and   November  the   influenza  epi- 

sold  in  the  United  States.    Prices  f.o.b.  Black  Lake,  for  demic,   as   well   as    unusually    bad   weather   conditions, 

short  tons,  ranged  from  $19  to  $30  for  30'^f,  from  $25  caused  a  drop  in  the  production.     This  decline  toward 

to  $43  for  40%,  and  from  $45  to  $80  for  50%  ore.  the  end  of  the  year  is  responsible  for  the  total  yearly 

From  1894  to  1908  a  steady  production  was  made  by  tonnage  being  slightly  less  than  for  1917. 

the  Black  Lake  district,  and  from  1903  to  1907  it  was  ^o  new  deposits  were  discovered  in  1918,  but  those 

sufficiently  great  to  give  Canada  either  third  or  fourth  producers  who  showed  any  energy  in  development  were 

place  among  the  world's  producers  of  chromite.    In  1909  rewarded  by  large  additions  to  their  ore  reserves.    The 

production  declined  to  zero,  owing  to  the  impossibility  most  noteworthy  deposit  being  operated  is  that  crossing 

of  meeting  the  competition  from  the  larger,  richer  de-  the    Belanger-Mutual    Chemical    lots,    from    which    the 

posits  in  Rhodesia  and  New  Caledonia.     There  was  no  greatest  production  of  chrome  units  during  1918  was 

production    from    1909    to    1914.     In    1915    the    rising  made.     This  may  be  described  as  a  zone  or  zones  of 

freight  rates  on  ocean  shipments  of  chrome  ore  reached  disseminated  ore,  worked  for  1400  ft.  in  length  and  to  a 

such  a  level  that  the  correspondingly  rising  prices  offered  depjh    of    100    ft.      Besides    the   main    zone,    bodies   of 

for  chrome  ore  attained  a  figure  at  which  Canadian  de-  ore  are  found  to  either  side,  from  one  of  which  crude  ore 

posits  could  once  more  be  profitably  worked.    The  follow-  assaying  more  than   52%    may  be  produced.     One  pit 

ing  table  indicates  the  renewal  of  activity  in  what  had  measuring  roughly  50  ft.  x  100  ft.  is  mining  decomposed 

been  a  dormant  industry  in  Canada.     Incidentally,  the  ore  of  good  milling  grade  by  merely  pick  and  shovel.  The 

figures  admirably  illustrate  the  influence  of  increased  Mutual  Chemical  Co.  is  opening  its  portion  of  the  deposit 

prices   in   bringing   out   supplies   and   stimulating  pro-  by  a  shaft  now  sunk  over  100  ft.,  with  a  first  level  at 

duction.  9Q   f^    already   in   operation.     Both   the  Belanger  and 

CASADiAS  CHKo.ME  .SHIPMENTS,  1914-1918  Mutual  Chemical  mills  were  operated  full  time. 

Short  Ton,     TotaiVaiue    ^T^TTon'"'  The  Quebec  Asbestos  and  Chrome  Co.,  at  Saint  Cyr, 

Total  prior  to  1914    62,334         $716,400          $11.29  near  Richmond,  operated  to  capacity  during  the  year. 

From  old  .looks.  1914     136                    1,210                  8.90  j    •       ^    n    j        iaa..               ii                  n          u       •        •                j 

shipmenta  for  1915 12,341            179,543             14  55  and  installed  a  100-ton  mill,  as  well  as  beginning  under- 

shlprn'SS lof  I9I7...;:;  il:'!?           luul           ull  ground  operations.    At  one  200  ft.  shaft  over  500  ft.  of 

shipnnent.for  1918(a)... 2' 200           800.000            58  00  drifting  and  CTOSscutting  has  been  done  on  two  levcls. 

(a)  Estimate  based  on  Bhipmcnte  for  1 1  months. 

A  second   shaft    is   being  sunk   to  a   depth  of   100   ft. 

As  compared  with  the  monthly  average  of  1917,  the  xhe  progressive  policy  which  in  1917,  the  first  year  of 
first  quarter  of  1918  showed  a  distinct  decrease  in  pro-  operation,  made  this  property  the  largest  producer  of 
duction  in  what  should  have  been  months  of  high  produc-  chrome  units  for  that  year,  is  being  continued  with  satia- 
tion.    The  reason  for  this  was  an  unduly  conservative  factory  results 

attitude  on  the  part  of  the  producers,  who  apparently  ^he  property  of  the  Black  Lake  Asbestos  and  Chrome 

could  not  believe  that  the  exceptionally  high  prices  of  ^.^  ^.„^  ^.^^^^^  i„  lj,jg  ^^^^^^^.  ^^^.  ^^„„  contractors,  but 

1917  would  la.st.  ^^  September  a  three-compartment  shaft  was  started  at 

In  March.  1918.  at  the  request  of  the  United  States  ^^^  ^^^.^^^  pi^  ^„  company  account.     This  property. 

Government,  the  Canadian  War  Trade  Board  undertook  ^.j^j^j^  j^^,^^^^  ^  ^^^^^  ^^^^^^^  ^^  chrome-bearing  lands 

to  stimulate  the  production  of  chrome  to  meet  an  antici-  j^„j  ^^j^j,  during  the  former  activity  was  the  largest 

pated  shortage  due  to  restrictions  then  being  placed  on  producer,  has  been  robbed  to  the  point  of  embarra.ssing 

imports.     I  was  already  in  charge  of  the  work  of  the  i^u^y^e  operations. 

Geological  Survey  of  Canada  in  the  Black  Lake  district,  »i.i.       i.  ^u    /->     i                •.-                  u     j  u-»  u    iu» 

,                     ...                   ...          ,   .,      ,„       ^      ,  Although  the  Quebec  operations  were  hard  hit  by  the 

and   was   appointed   representative   of   the   War   Trade  »    ,  »               ^u       u               *     »•        n.     i  ti. 

-T.L        1-         r  .u      .....      ,                     ,    .  unexpected  turn  in  the  chrome  situation  in  the  latter 

Board.     The  policy  of  this  board  has  been  to  work  in  ^    /■  ,r,,o    -^  ■          u  .  i    ^u  >  n.      u                 j 

,    .:            ,                  ,        .  part  of  1918.  it  IS  probable  that  the  above-named  proper- 
cooperation  with  the  producers,  and  to  improve  existing  ..           ....                 »■         »    i               »  j     i            ci  _* 

,     *;.  .            ...                         ..               ....         .  ties  and  mills  can  continue  to  be  operated  at  a  profit  at 

facilitioM  rather  than  overturn  them,  an(    direct  assist-  ,           iu      »i.                i      •           tu    ™-ii    u        i„ 

_,              ,  even  lower  than  the  present  prices.    The  mills  have  been 

tance  has  been  given  in  many  ways.    The  .speedy  grant-  ,    .,,        ,              .    .  i      i      j         j  r         »    *       a» 

...              f.                            ,.                 ,  built,  and  arc  probablv  nlreadv  paid  for  out  of  protits,  so 

ing  of  export  and   import   licenses  on   machinery   and      ...  .     .  "       .     ,      ,„ ,  ,...,,      .    .    

,.         ,                      :                        ,  ..              .    ",.  that  concentrates  can  now  be  produced  without  heavy 

supplies,  the  waiving  of  express  regulations  to  faci  itate       ,  ,  ,  ,       ,„»       t^„>,„„  „„„i„    r.„„-.^K«, 

,  ,.            .         L.             1.   •    .          T,.                      .        ,  charge   for   capital   account.      During  early    December. 

delivery  of  machinery,  obtaining  military  exemptions  for        ,         ,,  .,        .,,       , ,■ -,,,  ,■_„  ,.„  „.,,„..»  „f 

,  .„    ,          ,              .                    T     ,   ,     .   ,.                  .  when  all  the  mills  were  working  full  time,  the  output  of 

skilled  employees,  improvement  of  freight-car  service,  .     .  ^n  *        „  _oi  u«..,„ i  ;*  ;„♦!,„„  .uf 

•^    '  concentrates  was  60  tons  per  24  hours,  and  it  is  thought 

•Oeoiogirni  Survpy.  oitawR.  Cannda  that  this  rate  can  be  maintained. 
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The  Miami  District,  Oklahoma 

By  a.  E.  Bendelari* 

The  Miami  district  includes  the  following  camps: 
Commerce,  Tar  River,  Century,  Picher,  Quapaw,  Lin- 
colnville,  St.  Louis,  and  Hockerville  (all  in  Oklahoma)  ; 
and  Treece  and  Monarch  (in  Kansas,  and  for  a  distance 
of  two  miles  north  of  the  Oklahoma  line  into  Kansas, 
and  six  miles  east  to  Baxter  Springs).  The  area  is 
about  twelve  by  six  miles,  and  it  now  contains  over  150 
concentrating  plants,  varying  in  capacity  from  150  to 
700  tons  per  10-hour  day.  In  the  newer  fields  a  num- 
ber of  prospecting  drill  rigs  are  in  operation. 

All  this  activity  has  arisen  during  the  last  four 
years.  In  fact,  it  is  just  three  years  since  the  first 
mills  were  built  in  Picher  and  Tar  River.  The  pioneer 
operators  had  to  go  back  and  forth  as  best  they  could 
through  mud  that  was  almost  impassable,  and  ma- 
chinery had  to  be  hauled  across  the  prairies,  but  now 
these  mines  are  served  by  two  railroads,  and  an  inter- 
urban  system  gives  the  town  of  Picher,  which  is  the 
hub  of  the  district,  a  half-hourly  service  to  Joplin. 

During  the  year  1918,  the  total  production  of  zinc 
concentrates  from  the  Oklahoma-Kansas  district  was 
523,514,000  lb.,  valued  at  $13,974,906,  and  99,146,000 
lb.  of  lead  concentrates,  valued  at  $4,595,500;  mak- 
ing a  total  of  $18,570,406,  which  is  a  wonderful  show- 
ing, considering  the  time  the  field  has  been  in  operation. 

The  total  represents  the  output  of  many  individual 
operations;  however,  the  greater  portion  of  the  produc- 
tion was  made  by  the  larger  companies  whose  names 
are  given  in  the  table. 

L^RGE  OPERATING  COMPANIES   IN  THE   MIAMI   DISTRICT 

Mills 

Commerce  Mining  and  Royalty  Co 8 

Eagle-Picher   Lead    Co 8 

Skelton   Mining    Co '. .  6 

Admiralty  Zinc  Co 6 

Golden  Rod  M.  &  S.  Co 6 

The   Lucky   Companies 5 

Bilharz    Mining    Co 4 

Underwriters'  Land  Co 3 

The  U.  S.  Smelting  Co 3 

St.  Louis  S.  &  R.  Co 2 

Anna  Beavei    Mining  Co 2 

The  price  of  the  average  grades  of  zinc  ore  for  the 
year  was  unsatisfactory  to  the  operators,  whose  produc- 
tion was  based  on  war-time  costs  of  labor  and  supplies. 
The  price  varied  from  $40,  which  was  the  bottom 
reached  several  times  during  1918,  to  $57.50  per  ton. 
Lead,  however,  was  steady  during  the  first  six  months 
of  1918,  averaging  $85  per  ton.  During  the  latter  six 
months  the  price  remained  at  $100  until  early  in  De- 
cember, when  it  dropped  to  $80. 

The  producers  of  high-grade  zinc  ore,  which  carried 
less  than  0.20%  lead,  were  more  fortunate,  and,  through 
an  agreement  with  the  zinc  smelters  who  make  sheets, 
and  with  the  approval  of  Washington,  enjoyed  a  price 
of  $75  per  ton  for  the  larger  part  of  the  year.  Many 
producers  were  able  to  make  part  of  their  production 
high-grade,  and  received  a  weekly  allocation,  which 
helped  the  average  selling  price.  In  other  cases,  those 
who  were  not  able  to  make  the  high-grade  had  a  good 
percentage  of  lead,  and  were  able  to  get  the  benefit  of 
the  high  lead  price.  In  this  way  they  brought  up  the 
average  selling  price  for  their  concentrates. 

Reference  made  to  Kansas  relates  to  the  new  field 
adjacent  to  the  Oklahoma  line,  the  western  end  of  which 

•Manager  of  mines,  Eagle-Picher  Lead  Co.,  Picher,  Oklahoma. 


is  three  miles  west  of  Picher.  There  are  now  about  15 
mills  in  this  vicinity,  and,  although  the  field  is  new,  the 
orebodies  already  opened  up  seem  to  be  especially  rich 
and  have  indications  of  being  extensive. 

Farther  east,  toward  Baxter  Springs,  the  Chanute 
Spelter  Co.,  a  subsidiary  of  the  American  Metal  Co., 
has  a  large  acreage  under  lease,  and  a  number  of  pros- 
pecting drills  in  operation.  The  finding  of  a  number  of 
extensive  orebodies  is  reported,  and  one  mill  is  already 
built,  and,  when  the  shafts  are  completed,  will  begin 
operation.  Heavy  water  flows  have  delayed  the  work, 
but  three  Pomona  pumps  operating  in  16-in.  drill  holes 
are  now  draining  the  ground. 

In  pre-war  times  the  cost  of  mining  and  milling  a  ton 
of  rock  in  the  old  Joplin-Webb  City  district  was  figured 
roughly  at  $1.  For  the  last  three  years  this  has  in- 
creased gradually,  until  there  are  few  companies  at 
present  in  either  the  Joplin  or  the  Oklahoma-Kansas 
field  which  can  produce  for  less  than  $2,  and  the  aver- 
age is  probably  higher.  This  has  worked  a  great  hard- 
ship on  the  old  district,  where  the  recoveries  were  small, 
and  a  number  of  mills  that  made  the  Joplin  and  Webb 
City  district  famous  have  been  moved  to  Oklahoma, 
where  the  orebodies  are  richer. 

As  this  district  reached  the  producing  stage  since 
the  beginning  of  the  war,  in  1914,  one  can  but  forecast 
its  future  when  conditions  become  normal.  With  such 
demonstrated  ore  deposits  as  the  district  possesses, 
especially  in  the  deeper  levels,  where  they  are  very 
uniform,  there  can  be  no  doubt,  on  account  of  the  large 
mineralized  area,  that  it  will  continue  to  be  a  heavy 
producer  for  years. 

Quicksilver  in  Texas  in  1918 

By  W.  D.  Burcham* 

During  1918  quicksilver  was  produced  in  Texas  by  the 
same  properties  as  in  the  previous  year — the  Chisos, 
Mariposa,  and  Big  Bend  mines  in  the  Terlingua  district, 
and  the  Ellis  mine,  about  40  miles  further  east.  At 
this  last-named  mine  the  ore  is  treated  in  retorts  de- 
signed by  the  mine  superintendent.  The  retorts  are 
placed  on  an  incline,  the  ore  moving  through  by  gravity. 
At  the  other  mines  the  metal  has  all  been  extracted  by 
means  of  Scott  furnaces,  ranging  in  capacity  from  10 
to  50  tons. 

The  Mariposa  mine,  which  at  one  time  was  one  of  the 
largest  producers  in  the  country,  is  unique  among  the 
mines  of  Texas  in  that  practically  its  entire  production 
has  been  obtained  from  the  surface.  The  ore  occurs  in 
numerous  outcropping  fissure  veins  over  a  wide  area. 
The  present  management  is  mining  ores  considered  too 
low  in  grade  by  the  original  operators  in  the  days  of  low 
prices.  Prospecting  at  depth  is  being  carried  on.  This 
mine,  at  the  western  end  of  the  district,  lies  in  forma- 
tions that  are  700  ft.  deep  at  the  Chisos  mine,  six  miles 
further  east,  and  supposedly  about  1300  ft.  deep  at  the 
Big  Bend  and  Texas  Almaden  mines,  six  miles  still 
further  east  at  Study  Butte,  which  is  the  eastern  end  of 
the  district  so  far  as  developed. 

The  Texas  Almaden  is  not  producing,  but  both  it  and 
the  Big  Bend  mine  are  being  unwatered  by  joint  opera- 
tions between  the  lessees  of  the  Texas  Almaden  Mining 
Co.  and  the  Study  Butte  Mining  Co.,  lessees  of  the  Big 


•Manager.  Study  Butte  Mining  Co..  Terlingua.  Texas. 
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Bend.  These  mines  have  a  50-  and  a  20-ton  furnace, 
respectively.  The  ores  occur  in  a  series  of  fissures  filled 
with  calcite  and  cinnabar,  and  occasional  impregnations 
in  an  intrusion  of  rhyolite.  The  intrusion  is  500  ft. 
thick;  it  is  flat  lying  and  covered  by  50  ft.  of  limestone 
shale,  except  at  the  southern  extremity,  where  it  turns 
sharply  upward,  extending  250  ft  above  the  surface  and 
making  the  Study  Butte. 

The  only  active  prospect  in  the  district  is  the  property 
of  the  Rainbow  Mining  Co.,  adjacent  to  the  Chisos  mine. 
The  company  is  sinking  a  shaft,  which  is  to  reach  a 
depth  of  several  hundred  feet,  before  driving  a  cross- 
cut toward  a  fault  where  ore  is  expected. 

Although  the  price  of  quicksilver  was  uniformly  high 
in  1918,  on  account  of  the  demands  caused  by  war  uses, 
the  production  of  the  .state  fell  off  to  less  than  two-thirds 
of  the  amount  produced  in  1917.  This  was  due  to  the 
fact  that  quicksilver  deposits  are  erratic,  and  each  foot 
of  stoping  area  necessitates  a  greater  footage  of  develop- 
ment than  probably  any  other  kind  of  ore  mined.  The 
certainty  of  the  present  and  the  uncertainty  of  the 
future  have  caused  the  mine  owners  to  concentrate  their 
efforts  for  the  last  two  years  on  mining  the  available 
ore  and  leaving  much  of  the  development  and  pros- 
pecting until  such  a  time  as  there  would  be  a  reasonable 
expectancy  of  future  priceg  that  would  justify  the  costs. 

The  mines  of  Spain,  with  ores  averaging  from  8  to 
IS'lr  mercury,  can  produce  and  deliver  quicksilver  in 
New  York  for  $.35  per  flask.  This  competition  is  en- 
tirely too  severe  for  the  American  quicksilver  miners, 
whose  ores  seldom  run  over  one-half  of  I'^c  and  whose 
costs  of  production  amount  to  about  $75  per  flask.  A  con- 
ference between  the  United  States  Tariff  Commission 
and  the  producers  of  quicksilver  was  held  in  San 
Francisco  in  June.  It  was  the  consensus  of  opinion  that 
an  import  duty  of  $35  per  fla.sk,  in  addition  to  the  present 
ad  valorem,  would  be  necessary  to  keep  the  mines  oper- 
ating after  the  coming  of  peace.  Although  vital  in 
^time  of  war,  the  industry  i.s  so  small  that  there  is  appre- 
hension that  it  will  be  entirely  overlooked  by  the  Gov- 
ernment, and  will  therefore  die  a  natural  death.  With 
such  a  duty,  there  is  no  doubt  that  the  mines  of  Texas 
could  produce  for  a  number  of  years. 

The  principal  peace  uses  of  quicksilver  are  in  the  drug 
trade  and  in  the  manufacture  of  paint  and  ammunition. 
In  war  time  it  is  an  e.s.sential  constituent  of  the  fulmi- 
nate u.sed  in  detonators.  For  this  purpo.se  there  is  no 
.latisfactory  sub.stitute,  and  although  all  hope  and  ex- 
pect that  the  world  has  seen  its  last  war,  the  fact  still 
remains  that,  if  the  United  States  should  have  a  war 
with  a  nation  that  could  blockade  American  ports,  the 
country  would  be  at  the  mercy  of  its  enemies  if  Ameri- 
can quicksilver  mines  were  closed.  It  would  take  a  year 
or  more  to  reopen  the  mines  and  do  the  necessary 
development  for  production. 


Pctroleiini  in  ("alifornia 

The  total  production  of  petroleum  in  California  in 
1018',  according  to  an  estimate  by  the  California  State 
Mining  Bureau,  amounted  to  100,000,000  bbl.  This  is  in 
excess  of  the  figures  for  any  year  except  1914.  The 
total  value  of  the  1918  production  was  about  $12.3,- 
000,000.  F"igure9  in  the  pos.se.s.sion  of  the  bureau  show 
that  during  the  last  four  years  the  acreage  of  proved  oil 


lands  h-3  increased  20"^^,  and  now  amounts  to  87,280 
r.cres.  The  number  of  producing  welLs  increased  in  the 
.same  period  by  ICr.  It  is  therefore  obvious  that  a 
large  margin  of  land  remains  undrilled.  During  the 
last  nine  years  the  total  market  value  of  oil  at  the  well 
has  amounted  to  $436,474,667.  Dividends  paid  by  pro- 
ducing and  marketing  concerns  totaled  $177,046,572. 

The  total  capitalization  of  all  refining  and  producing 
oil  companies  considered,  numbering  294,  is  $292,314,- 
595,  and  the  dividends  in  1917  were  at  the  rate  of  16.9%. 
The  capitalization  of  the  smaller  producing  companies  is 
$123,433,008,  and  the  1917  dividend  rate  was  6.9f<-.  The 
added  profits  attending  marketing  and  refining  are 
therefore  considerable.  The  smaller  companies  which 
merely  produce  oil  and  sell  it  in  a  crude  state,  at  the 
wells,  have  paid  $48,309,177  in  dividends  since  1909, 
which  is  about  27''f  of  the  total  dividends.  These 
smaller  companies  at  present  produce  about  28%  of 
the  total  oil,  and  own  or  control  about  35''r  of  the 
proved  acreage. 

oWNKH.-illlP   OK  nil,    LANDS    IN   CAI,IFORNI.\ 

Pit  Cent,  Proved  Numfcxr 

of  Totiil  Ijind  of 

Opf^rator  Oil  Ams  Wells 

Ass  ..  iatc<1.0il  Co      9   1  7.347  1.048 

Doh-nv  (v.irious  rompaniesl 7  3  4.286  379 

Gen  ral  Petroleum  Corp 4   3  2.584  400 

Honolulu  Cons.  Oil  Co 13  2,701  35 

Atchison,  Topeka  &.  .Santa  Fte  Ry.  <oil  sub- 
sidiaries*              4  0  3.097  412 

Shell  Co.  of  California 6  8  2,442  236 

Southern  Paoifie  Co.  (Fuel  Oil  Dept.).                       8  5  18.267  681 

.'Jtandard  Oil  Co 22  6  8.187  771 

Inion  Oil  Co.  of  California                                         8  1  8.198  427 

All  othf-rs 28  0  30,171  3381 

Totals  100  0  87.280  7,770 

Although  it  is  true  that  the  large  companies  are 
constantly  enlarging  their  holdings  by  purcha.se  from 
smaller  concerns,  there  has  also  been  a  constant  increase 
in  the  number  of  small  companies  paying  dividends. 
In  1909  there  were  65  such  companies,  and  in  1917,  129. 
The  average  price  of  crude  oil  bears  a  fairly  constant 
relation  to  the  amounts  paid  out  as  dividends.  From 
1909  until  1917,  inclusive,  the  average  value  of  crude 
oil  was  slightly  over  55c.  per  barrel,  and  the  total  div- 
idends have  averaged  about  22c.  per  bbl.  of  total  pro- 
duction. Prices  have  fluctuated  throughout  that  period 
between  the  limits  of  48c.  and  91c.,  but  the  total  divi- 
dends have,  each  year,  been  at  a  rate  of  about  33c.  per 
barrel  less  than  the  average  market  price. 

Comparison  of  the  present  ownership  of  proved  oil 
lands  in  California  with  that  of  four  years  ago  still 
shows  that  there  is  no  monopoly,  although  65'^,  of  the 
lands  are  held  by  only  nine  companies,  and  72'r  of  the 
oil  is  produced  by  them.  The  land  ownership  and  per- 
centage of  the  total  oil  production  by  the  larger  con- 
cerns is  shown  in  the  accompanying  table. 


Thf  .SkiMin  Works  The  great  Skoda  armaniont  works,  of 
Filscn,  in  Bohemia,  have  boon  the  chief  prop  of  the  Aus- 
trian munition  industry  throughout  the  war,  although  the 
propriptor.s  nre  of  Czech  origin.  One  of  the  first  acts  of  the 
government  of  the  new  Bohemi.Tn  Republic,  sny.i  the  Iron- 
niKiHirr.  was  to  call  before  it  Baron  .Skodn  and  some  of 
his  fellow  directors  nn<l  read  the  riot  act  to  them.  The 
bnron  was  told  that  his  notion  had  been  unpatriotic  and 
that  he  must  immediately  come  to  terms  with  his  Cr.ech 
workmen.  He  appears  to  have  promised  to  do  anything 
that  was  asked  of  him,  if  only  his  property  rights  were 
guaranteed.  Whereupon  the  Czechs  told  him  to  dismiss 
his  German  employees  and  to  adopt  the  eight-hour  day, 
raise  wnpes.  iind   introduce  other  reforms. 
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Graphite  in  1918 


DOMESTIC  shipments  of  crystalline  graphite  of 
the  grades  known  as  No.  1  and  No.  2  flake  for  the 
first  nine  months  of  1918,  according  to  the  U.  S. 
Geological  Survey,  were  3388  tons,  the  greater  portion 
coming  from  Alabama  and  the  remainder  from  New 
York  and  Pennsylvania,  although  small  quantities  came 
form  California,  Montana,  and  Texas.  Shipment  of 
these  grades  in  1917  totaled  3408  tons.  The  demand  for 
domestic  flake  graphite  early  in  1918  was  slight,  owing 
to  large  stocks  of  the  imported  product  and  a  decrease 
in  the  production  of  crucibles.  Prices  were  lower  than  in 
1917,  and  No.  1  domestic  flake,  with  a  carbon  content  of 
90%  or  more,  sold  at  16(«  17c.  per  lb.,  f.o.b.  mines,  as 
against  17@19c.  in  1917.  Toward  the  latter  part  of 
1918  there  was  a  good  demand  for  No.  1  flake  of  85% 
carbon,  which  sold  at  about  15c.  per  lb.  f.o.b.  mines. 
The  demand  for  90^,  grade  was  not  so  goo'd,  but  prices 
ranged  up  to  20c.  per  lb.  Production  of  amorphous 
graphite,  which  has  come  principally  from  Rhode  Island, 
has  averaged  about  5000  tons  for  the  last  three  years. 
According  to  the  Department  of  Commerce,  imports  of 
graphite  for  the  first  10  months  of  1918  totaled  18,062 
tons  and  were  valued  at  $2,988,295,  and  for  the  same 
period  in  1917  they  were  33,831,  valued  at  $7,853,331. 

Position  of  Domestic  Flake  in   Crucible 
Manufacture 

American  consumers  of  crucible  graphite,  with  one 
exception,  maintain  that  American  flake  will  not  make 
a  good  crucible  of  itself,  not  having  the  proper  physical 
formation,  and  that  25  to  30%  of  it  is  all  that  can  be 
successfully  used  in  mixture  with  the  Ceylon  product. 
The  Bureau  of  Mines  has  been  conducting  a  series  of 
parallel  tests  with  American  and  foreign  graphites  at 
the  Ohio  State  University  laboratories  at  Columbus,  un- 
der the  direction  of  R.  S.  StuU,  to  determine  deflnitely 
how  a  crucible  made  of  100%  American  flake  will  com- 
pare with  the  crucible  made  from  the  foreign  product. 

Following  a  meeting  of  graphite  producers,  con- 
sumers, and  importers  with  the  Shipping  Board  at 
Washington  in  March,  it  was  decided  to  stop  imports 
of  Ceylon  graphite  until  July  1,  after  which  time  ship- 
ments would  be  restricted  to  5000  tons  for  the  remainder 
of  the  year.  However,  this  allowance  was  exhausted  pre- 
vious to  November,  and  since  then  certain  importations 
have  been  allowed  under  permit. 

Alabama  Graphite  Production 

According  to  W.  F.  Prouty,  who  will  review  Alabama 
graphite  in  a  subsequent  issue,  30  plants  were  in  opera- 
tion in  December,  1918.  A  schedule  of  prices,  sug- 
gested by  the  Graphite  Producers'  Association,  was  ap- 
proved by  the  Government,  although  no  prices  were 
fixed.  These  prices  ranged  from  20c.  per  lb.  for  No.  1 
flake,  containing  90 ^r  of  carbon,  to  10c.  per  lb.  for  No.  2, 
8'0%  carbon  flake.  Prices  for  graphite  dust  ranged  from 
Ic.  for  25(a30%  carbon  to  12c.  for  85(^90%  carbon. 
The  production  of  flake  graphite  in  Alabama  in  1918 
was  about  equal  to  that  of  1917,  though  that  of  the 
lower  grades  of  so-called  dust  graphite  was  less.  The 
total  production  in  1917'  was  6,223,095  pounds. 


"Mineral  Resources  of  the  United  States,"  1917. 


Through  interviews  and  correspondence  between  the 
Graphite  Producers'  Association  of  Alabama  and  the 
different  war  boards,  the  Alabama  producer  was  urged 
to  develop,  expand,  and  increase  graphite  production, 
and,  to  support  this  encouragement,  an  embargo  was 
actually  placed  on  foreign  importation,  and  dome.stic 
consumers  were  ordered  to  use  not  less  than  20 '^^  of  do- 
mestic flake  (which  is  to  be  interpreted  as  also  includ- 
ing Canadian  flake)  in  their  crucible  mixtures.  But  this 
did  not  produce  a  satisfactory  demand  for  Alabama 
flake  or  a  price  in  keeping  with  increased  costs  of  pro- 
duction, which  were  from  60  to  65%  above  those  of  1917. 

Improvement  in  Ore-Treatment  Methods 
There  was  a  marked  development  in  ore-treatment 
processes  in  1918,  and  this  would  have  been  greater  un- 
der more  encouraging  market  and  price  conditions.  The 
efforts  of  the  Graphite  Producers'  Association  of  Ala- 
bama were  strongly  in  the  direction  of  improved  meth- 
ods of  milling,  with  a  view  to  higher  recovery  and  lower 
costs  of  production,  as  well  as  toward  the  standardiza- 
tion of  product.  Experiments  leading  to  several  in- 
stallations have  been  worked  out  with  the  Callow  and 
Minerals  Separation  systems,  as  well  as  with  classifiers 
and  tables  and  the  old-fashioned  log  washers  with  modi- 
fications. A  number  of  new  veins  were  opened  in  Ala- 
bama during  1918,  showing,  for  the  most  part,  good  ore. 

THREf:  Producers  in  Adirondack  District 
The  New  York  graphite  industry  was  secondary  to 
that  of  Alabama  in  the  United  States  in  1918.  Ac- 
cording to  D.  H.  Newland,  who  prepared  a  paper  on  New 
York  graphite  which  appears  in  this  issue,  the  actual 
production  fell  short  of  5,000,000  lb.,  although  consid- 
erable work  was  done  in  the  enlargement  and  improve- 
ment of  plants.  There  were  three  active  producers  in 
the  Adirondack  district,  and  some  work  was  done  by 
the  Flake  Graphite  Co.,  near  Saratoga  Springs.  The  de- 
mand was  steady,  and  good  prices  prevailed.  At  the  mills 
there  was  a  substitution  of  wet  tables  or  dry  jigs  for 
the  buddies  that  have  been  the  standard  for  some  time, 
and  flotation  was  used  to  some  extent,  although  this 
latter  is  only  in  the  experimental  stage  as  regards 
graphite  treatment. 

Pennsylvania  graphite  production  in  191S'  was  active, 
and  amounted  to  approximately  450  tons,  according  to 
the  Geologic  Survey  of  Pennsylvania.  The  deposits  in 
Pennsylvania  do  not  extend  over  as  large  an  area  as 
those  of  Alabama,  but  the  rock  quarried  contains  a 
higher  percentage  of  graphite  and  the  size  of  the  fin- 
ished flake  is  larger.  The  largest  deposits  are  found 
in  the  valley  of  Pickering  Creek,  Chester  County,  and  the 
operating  companies  form  two  groups,  which  are  desig- 
nated according  to  district — Byers  or  Chester  Springs. 

New  Milling  Plant  in  Ontario- 
Ontario  refined  graphite  production  in  1918  was  3022 
tons,  as  compared  with  3173  tons  in  1917.  There  were 
three  operating  companies,  according  to  Thomas  W. 
Gibson,  who  will  review  Ontario  graphite  in  a  subse- 
quent issue,  two  concerns,  the  Black  Donald  Graphite 
Co.,  at  Calabogie,  and  the  Globe  Graphite  Mining  and 
Refining  Co.,  at  Fort  Elmsley,  being  old  producers,  and 
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the  Timmins  Graphite  Co.  in  North  Burgess  Township. 
At  the  latter,  the  vein  has  been  stripped  for  some  dis- 
tance and  the  company  is  building  a  200-ton  mill,  which 
will  be  placed  in  operation  early  in  1919.  Flake  graphite 
ranged  in  price  from  $140  to  $320  per  short  ton,  with 
little  demand,  and  plumbago  sold  from  $45  to  $80  per 
ton,  with  an  active  demand  until  November. 

Ceylon  Industry  Dull  in  1918 

During  1918,  the  graphite  industry  in  Ceylon  ex- 
perienced a  period  of  stagnation,  according  to  Consul 
Walter  A.  Leonard.  The  chief  reason  for  this  was  the 
decrease  in  the  shipments  to  the  United  States,  which 
was  due  not  only  to  the  War  Trade  Board's  restriction 
on  imports  but  to  a  lessened  demand  for  the  imported 
material.  In  1917,  the  United  States  took  over  8Kr 
of  Ceylon's  product,  which  amounted  to  24,575  tons,  with 
the  best  grades  selling  as  high  as  $500  per  ton,  and  in 
1918  the  amount  and  the  prices  were  less  than  half. 
It  is  stated  that  with  improved  machinery  for  work- 
ing at  greater  depths,  Ceylon  graphites  can  be  mined 
at  the  rate  of  30,000  tons  a  year.  Ceylon  graphite  or 
plumbago  is  of  the  purest  quality  and  is  preferred  by 
the  crucible  makers.  According  to  Charles  E.  Pettinos. 
average  prices  for  first  quality  Ceylon  graphite  have 
been  as  follows:  During  normal  times,  before  the  war. 
lump,  10c.  per  lb.;  chip,  6c.,  and  dust,  4c.;  highest  price 
during  the  war  (which  covers  the  period  late  in  1916 
and  early  in  1917),  lump,  80c.;  chip,  22c.  and  dust  14c. 
Today  lump  sells  at  18c.,  chip  at  14c.,  and  dust  at  lie. 
per  lb.,  f.o.b..  New  York.  These  prices  include  excess 
freight  charges  and  war-risk  insurance.  The  three 
grades  of  Ceylon  graphite  (lump,  chip,  and  dust)  con- 
tain, respectively,  90";^,  80%,  and  70<~r  carbon  content. 

The  production  of  flake  graphite  in  Madagascar  in 
1917  was  about  35,000  tons,  of  which  27,838  tons  was 
exported  to  England  and  France,  according  to  Consul 
James  G.  Carter.  Early  in  1918  prices  slumped  and 
dropped  from  about  $140  to  $96.50  per  ton  for  flake 
graphite  averaging  90'";  carbon.  During  the  second 
quarter,  importations  from  Madagascar  to  France  were 
prohibited,  and,  later,  shipments  to  the  United  States 
were  forbidden,  but  this  embargo  was  raised  by  the 
French  government  on  December  28. 


Graphite  Mining  in  New  York  State 

By  D.  H.  Newland* 

The  Adirondack  graphite  industry  exhibited  .some 
progress  during  1918,  but  the  di.strict  can  hardly  be  com- 
pared in  that  respect  with  Alabama.  The  latter  ex- 
perienced a  remarkable  development  under  the  stimulus 
of  war  conditions,  and  now  has  outdistanced  the  older 
field  as  a  mining  center.  Operations  were  maintained 
throughout  1918  at  three  New  York  graphite  mines,  all 
of  which  were  active  in  1917.  These  included  the  Amer- 
ican mine  at  Graphite  (one  of  the  holdings  of  the 
Joseph  Dixon  Crucible  Co.),  the  Hooper  Brothers'  mine 
«t  Whitehall,  and  the  mine  of  the  Graphite  Products 
Corporation  at  Saratoga  Springs.  Some  work  was  per- 
formed by  the  Flake  Graphite  Co.,  the  only  other  entor- 
priae  that  was  equipped  for  operation,  with  a  mine  and 
mill  situated  in  the  town  of  Greenfield,  west  of  Snra 
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toga  Springs.  No  new  projects  were  under  development . 
that  may  be  expected  to  start  production  within  the 
current  season,  although  some  interest  has  been  shown 
in  a  number  of  other  properties,  including  the  Faxon, 
which  adjoins  the  American  mine;  the  Bly  property, 
west  of  Ticonderoga,  and  the  Smith  prospect,  which  lies 
in  the  extreme  northern  part  of  Essex  County. 

With  an  estimated  production  of  about  5,000,000  lb.  of 
concentrates,  the  actual  output  was  somewhat  below 
that  figure.  Each  of  the  operative  companies  carried 
out  improvements  and  enlargements  of  installation  that 
interfered  with  the  normal  running  of  the  plants. 
Market  conditions  were  practically  on  the  same  basis 
as  in  1917,  and  a  steady  demand  for  the  output  and  good 
prices  obtained  under  the  influence  of  the  restrictions 
put  upon  importations.  It  would  be  difficult  to  give 
average  figures  of  sales,  as  they  varied  for  each  mine 
according  to  size  and  purity  of  the  products,  in  which 
respect  there  was  some  variation  also  between  one  ship- 
ment and  another  from  the  same  mine.  The  mill  con- 
centrates comprised  three  grades,  No.  1  flake,  with 
86-90%  carbon ;  No.  2  flake,  of  finer  size  and  with  about 
80'',  carbon;  and  dust  containing  40-45%  carbon.  The 
last  grade  is  practically  a  waste  product  for  mines  not 
e(|uipped  to  put  products  in  final  finished  forms. 

In  a  technical  way,  the  main  event  of  1918  in  re.spect 
to  the  New  York  graphite  industry  was  with  regard  to 
mill  treatment — the  final  discarding  of  buddies  as  the 
one  universal  apparatus  for  separation  of  the  graphite. 
Although  the  buddies  were  supplemented  at  some  of  the 
mills  by  wet  tables  or  dry  jigs,  they  had  come  to  be 
regarded  as  indispensable  for  the  bulk  treatment  of  the 
ore  and  usually  took  the  whole  flow  of  the  mill.  Flota- 
tion was  adopted  as  a  substitute,  but  just  how  successful 
this  proce.ss  proved  I  am  unable  to  state,  as  sufficient 
work  has  not  been  done  as  yet  to  afford  the  basis  for 
an  accurate  estimate.  There  seems  to  be  confidence 
among  the  operators  that  flotation  represents  an  ad- 
vance over  the  huddle  in  saving  more  of  the  graphite 
for  the  higher  grades  and  in  costs  of  operation.  The 
loss  of  about  50'"r  of  the  carbon  content  either  in  the 
tails  or  in  the  dust  has  been  the  usual  experience  of 
mills  working  on  the  Adirondack  hard  ores.  There  is 
thus  much  room  for  improvement. 

A  bulletin  prepared  by  Harold  L.  Ailing,  and  just 
issued  by  the  State  Geologist's  office,  gives  a  full  account 
of  the  Adirondack  deposits,  with  information  as  to  the 
nature  and  tenor  of  the  ores  and  other  details  of  inter- 
est from  the  operating  standpoint.  It  is  not  entirely 
apparent  why  the  region  should  not  have  shared  more 
fully  in  the  recent  expansion  of  the  American  industry, 
although  the  .Mabama  ores,  no  doubt,  are  easier  to  mine 
and  to  crush.  On  the  other  hand,  the  Adirondack  rock 
carries  1  or  2',  more  graphite  on  the  average  and  pro- 
duces a  cleaner,  brighter  flake.  The  general  average  of 
the  mined  rock  is  about  5''r,  as  compared  with  lU,  .  esti- 
mated' for  the  Alabama  ores. 


Chief  Consolidalod  Mining  Co. — The  earnings  for  the 
third  (lunrter  of  1018  show  a  reduction  from  the  previous 
fiunrtcr.  rosulfing  from  lowering  in  grade  of  the  ore 
shipped  Hnd  hisrher  smelting  and  mining  costs.  Develop- 
nii'nt  rusts  were  increased  largely,  owing  to  the  sinki?ie 
of  n  new  shaft  and  exploration  by  diamond  drillint;  \ 
.dividend  of  12ic.  per  share  was  paid  on  Nov.  1,  191S. 
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Manganese  Ore  in  East  Tennessee 
By  Henry  V.  Maxwell* 

As  pointed  out  by  the  U.  S.  Geological  Survey,  and 
as  evidenced  by  recent  development,  manganese  exists 
in  Tennessee  on  three  distinct  ranges,  in  a  belt  approxi- 
mately 25  miles  vyide,  and  extending  almost  from 
Georgia  to  the  Virginia  line  paralleling  and  a  short  dis- 
tance to  the  west  of  the  Ozark  Mountains. 

Production  from  East  Tennessee  has,  until  recently, 
amounted  to  only  a  trifling  tonnage  of  manganese  ore. 
This  is  due  to  rather  low  manganese  and  relatively  high 
phosphorus  content.  Though  known  to  exist  for  a  long 
time,  the  deposits  had  been  lying  idle  until  war  demands 
and  high  prices  suddenly  stimulated  search  and  produc- 
tion, which  became  particularly  active  in  the  three 
eastern  counties,  Unicoi,  Carter,  and  Johnson.  A  num- 
ber of  washing  plants  have  been  erected,  and  production, 
though  relatively  small,  continued  to  increase  until  the 
armistice  was  signed. 

The  Southern  Manganese  Corporation,  with  electric- 
smelting  furnaces  at  Anniston,  Ala.,  is  the  largest  op- 
erator, having  had  seven  producing  mines  in  the  district. 
In  March  this  company  started  work  on  its  No.  1,  No.  2 
and  No.  3  mines  in  Scotia  Valley,  Unicoi  County,  and 
built  a  fairly  complete  treatment  plant  for  its  No.  1  and 
No.  2  mines,  the  plant  being  provided  with  log  washers, 
grizzlies,  trommels,  picking  belt,  and  Harz  jigs.  No 
production  was  made  until  October,  when  140  tons  was 
shipped  to  Anniston.  Here,  as  generally  throughout 
the  district,  the  manganese  lies  upon  limestone  beneath 
a  decomposed  quartzite,  which  is  scraped  off  so  that  the 
ore  may  be  removed  from  open  pits. 

Northward,  at  a  distance  of  about  four  miles,  on  the 
northern  slope  of  Little  Mountain,  in  Carter  County, 
the  Max  Mining  Co.,  of  Braemer,  Tenn.,  has  done  some 
development  on  the  Patton  and  Winters  land.  Here  the 
ore,  in  the  form  of  small  grains  to  lumps  weighing  as 
much  as  400  lb.,  is  mixed  with  clay.  It  is  estimated 
that  there  is  about  15  "^^c  of  high-grade  ore  in  the  clay 
bed,  which  is  approximately  40  ft.  thick  somewhat  below 
the  surface.  The  lateral  extent  of  this  bed  has  not  yet 
been  determined.  Ore  was  followed  on  the  surface  for 
about  a  mile  from  the  Patten  development  to  the 
Winters  mine,  where  a  pit  was  sunk  through  10  ft.  of 
ore.  A  30-ft.  log  washer  was  installed  here,  and  a  ship- 
ment of  two  cars  made,  the  analyses  of  which  have  not 
yet  been  received.  Two  additional  washers  were  pur- 
chased by  the  Max  company,  but  were  not  installed 
before  the  market  for  ore  ceased  to  exist. 

At  Valley  Forge,  five  miles  beyond  the  Max,  A.  D. 
Reynolds  has  installed  four  log  washers  and  has  shipped 
five  cars  of  ore  to  the  Bethlehem  plant.  The  shipment 
ran  over  40%  manganese.  On  Pond  Mountain,  I  in- 
stalled a  one-log  washer  and  shipped  11  cars  of  ore. 
At  Blue  Springs,  Carter  County,  W.  S.  Douglas  built 
a  two-log  washer,  and  has  shipped  two  cars  of  ore.  At 
Butler,  A.  H.  McQueen  has  mined  and  shipped  between 
25  and  30  cars  of  ore. 

In  the  Mountain  City  district  the  Southern  Corpora- 
tion installed  a  two-log  washer  at  the  Doe  Valley  mine 
and  shipped  360  tons  of  ore  carrying  22  to  52%  man- 
ganese concentrated  from  ore  carrying  about  6%  of 
manganese.     The  same  company  has  shipped  550  tons 


of  ore  from  Taylors  Valley,  where  it  has  had  about 
100  men  at  work.  It  has  also  shipped  550  tons  from 
Shady  Valley,  where  there  had  been  installed  a  complete 
washing  plant  with  a  capacity  of  35  tons  per  day.  From 
the  Neeley  the  corporation  has  shipped  63  tons  of  high- 
grade  ore  without  washing. 

The  following  table  gives  a  summarj'  of  the  shipments 
from  the  Eastern  Tennessee  district  made  during  1918, 
all  of  which  was  in  the  form  of  washed  concentrates 
excepting  that  from  the  Neeley  mine,  which  was  hand- 
sorted  ore. 

EASTERN"  TENNESSEE  MANGANESE  SHIPMENTS,   1918 

,  Per  Cent.  Per  Cent  Per  Cent.  Per  Cent. 

Locality  Shipment  Mn  Fe  SiOj  P 

Scotia  Valley..  140  tons  26.0  20.0  13.0  0.15 

Winters  Mine 2  cars  

Winters  Mine  boxild- 

ers 58.59  0.55  4.35  0.14 

Valley  Forge Scars  40.0                

Pond  Mountain.  2  cars  47.83  7.97  4.50  

Pond  Mountain  9  cars  46.76  11.96  4.63  0.22 

Blue  Springs.  2  cars  45. 0  .....  

Butler 28car8  45.0                

Doe  Valley 360  tons  22to52  2to  14  2to25  

Taylors  Valley  550tons  25to45  2to5  18to30  0.15 

Shady  Valley. .  550  tons  25  to  46  6  to  12  6  to  15  0.20 

Neeley  Mine 63  tons  490               


•Hampton,  Tenn. 


Vanadium  in  1918 

The  domestic  production  of  vanadium  previous  to  the 
war,  compared  with  that  of  1918,  varied  only  a  few  tons, 
but  the  demand  for  ferrovanadium  increased  consider- 
ably. The  greater  part  of  the  world's  supply  of  vana- 
dium comes  from  Peru.  Colorado  is  the  second  largest 
producer.  The  annual  importation  of  vanadium  ore 
from  Peru  is  approximately  3500  tons,  which  could  be 
considerably  increased  but  for  lack  of  shipping  facilities. 

The  chief  producers  of  ferrovanadium  are  the  Amer- 
ican Vanadium  Co.,  the  Electro-Metallurgical  Co.,  the 
Goldschmidt  Thermit  Co..  and  the  Standard  Chemical 
Co.  Ferrovanadium  contains  from  30  to  35%  of  vana- 
dium, and  is  made  by  reducing  vanadium  oxide  with  iron 
in  a  crucible  by  means  of  carbon.  The  prevailing  price 
for  ferrovanadium  in  1917  was  $3  per  lb.  of  vanadium 
content,  and  during  1918  the  price  was  $7.50.  Vanadic 
acid,  c.p.,  in  1918,  sold  for  $11  per  lb.,  and  that  contain- 
ing but  85%  V.O,  was  only  $1.20  per  lb.  The  price  of  am- 
monium meta  vanadate  was  $7.50  per  lb.,  and  the  ferro- 
vanadium containing  25%  oxide  was  90c.  per  lb.,  ac- 
cording to  the  quotations  of  the  Foote  Mineral  Company. 

During  the  last  two  years  there  was  an  increased  de- 
velopment of  vanadium  deposits  of  Arizona  and  New 
Mexico.  A  new  50-ton  mill  was  built  by  the  United 
States  Vanadium  Development  Co.  at  Kelvin,  Ariz.,  to 
use  the  Bryan  process  of  concentration.  The  American 
Vanadium  Co.  and  the  other  Colorado  producers  op- 
erated their  plants  to  the  fullest  capacity  up  to  the 
signing  of  the  armistice,  when  the  market  demand 
ceased,  and  they  now  have  a  large  stock  of  material 
on  hand. 

Vanadium  acts  as  a  cleanser  and  deoxidizer  of  molten 
steel,  and  a  small  percentage  increases  its  tensile 
strength  and  toughness.  The  alloy  with  iron  is  used 
for  high-speed  tools  and  similar  purposes,  as  the  vana- 
dium content  increases  the  hardness  of  the  cutting 
edges  of  the  tools.  Where  used  with  chromium,  in  steel, 
it  produces  great  resistance  to  repeated  shock,  making 
it  especially  suitable  for  steel  springs,  locomotive  tires, 
and  for  military  purpo.ses  where  great  resistance  to 
shock  is  required. 
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Mining  in  Colorado  in  1918 


By  GEORGE  E.  COLLINS* 


THE  last  year  of  the  war  was  probably  the  most 
di.«astrous  which  the  mining  industrj'  of  Colorado, 
as  a  whole,  ever  experienced.  It  seems  certain 
that  the  artificial  restrictions  on  prices,  the  increased 
wage  scale  and  freight  rates,  and  other  economic  condi- 
tions resulting  from  the  war,  bore  more  hardly  on  the 
small  producers  everj'where  than  on  the  larger  ones, 
and  Colorado  is  typically  a  district  of  small  mines.  But 
why  small  producers  should  have  been  more  unfavor- 
ably affected  in  Colorado  than  elsewhere  is  not  so  easy 
to  explain.  In  my  opinion,  the  principal  reasons  were 
the  following: 

1.  The  majority  of  Colorado  mines  have  for  years 
been  operating  on  an  unduly  narrow  margin,  which  dis- 
appeared entirely  in  the  face  of  unfavorable  conditions. 

2.  The  deposits  being  mostly  fissure  veins,  or  other 
ore  occurrences  of  relatively  small  size  and  irregular 
distribution,  increased  cost  of  labor  and  explosives 
tended  to  raise  operating  costs  to  a  greater  degree  than 
in  other  Rocky  Mountain  states. 

3.  The  industry  depends  essentially  on  cheap  smelting 
and  freight  rates,  which  are,  in  effect,  a  first  charge  on 
the  proceeds.  By  the  increase  in  these,  a  great  quantity 
of  low-grade  ore  became  unprofitable,  and  much  high- 
grade  ore,  which  occurs  as  bunches  together  with  the 
low-grade,  was  left  unworked  in  consequence. 

4.  As  to  Colorado  zinc  ores,  notwithstanding  that  the 
price  of  spelter  remained  high,  the  proportion  of  the 
spelter  value  paid  to  the  producer  of  zinc  ores  and  con- 
centrates was  less,  so  that  the  base  price  on  which  the 
miner  was  actually  paid  was  no  higher  than  before  the 
war,  though  the  average  cost  of  mining  increased  more 
than  SCr.  Moreover,  most  Colorado  zinc  ores  contain 
"residue"  values  in  silver,  gold,  lead,  or  copper.  Not 
only  had  these  to  bear  the  higher  freight  rate  to  the 
smelteries,  in  Oklahoma  or  Kansas,  but  the  "residues" 
were  saddled  with  a  correspondingly  higher  freight  rate 
back  to  Colorado,  and  the  metals  produced  from  them 
with  an  increa.sed  freight  rate  to  the  East.  All  these 
increases  were  borne  by  the  miner,  who  therefore  ex- 
perienced the  full  benefit  of  P'ederal  railroad  operation. 

5.  In  many  of  the  more  i.solated  districts,  efficient 
labor  was  absolutely  unobtainable.  In  no  district  did 
the  cost  of  labor  bear  any  relation  to  the  wage  paid,  and 
at  many  properties  there  was  an  observable  tendency 
for  the  efficiency  of  labor  to  lessen  as  the  rate  of  wage 
increased.  The  special  type  of  labor  which  was  once 
the  main.stay  of  Colorado  mining  is  fast  dying  out,  and 
owing  to  the  high  altitude  and  to  the  isolated  character 
of  most  of  the  mines,  the  state  is  at  a  disadvantage 
when  competing  with  other  districts  for  its  share  of 
labor,  when  the  total  supply  is  insufficient. 

Car-Loadino  Regulations  Ill-Advised 

6.  Ill-considered  regulations  for  maximum  loading  of 
cars,  and  enforcement  of  prohibitive  demurrnge  penal- 
ties for  delays,  which  cannot  be  avoided  by  small,  ir- 
regular producers  in  snowy,  isolated  districts,  com- 
pelled many  such  to  go  out  of  business.     TheM  regula- 
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tions  were  not  only  inapplicable  to  local  conditions, 
but,  as  Colorado  narrow-gage  roads  have  a  surplus  of 
equipment  which  cannot  be  used  on  standard-gage 
tracks  elsewhere,  were  entirely  unnecessary.  Later  in 
the  year,  it  was  realized  that  the  regulations  were 
driving  the  small  mines  out  of  business,  and  the  rules 
were  tacitly  relaxed,  but  the  harm  had  already  been  done. 

To  illustrate  the  absurdity  of  these  regulations,  I 
will  state  that  on  one  narrow-gage  road  the  marked 
capacity  is  25  tons,  and  10'"f  overload  is  permitted.  If 
cars  proved  to  be  loaded  with  even  a  couple  of  hundred 
pounds  less  than  the  maximum  permissible,  including 
overload,  letters  would  be  sent  out  from  the  Federal 
Administration  demanding  an  e.xplanation ;  though,  if 
the  overload  exceeded  the  maximum  by  an  equal  amount, 
another  branch  of  the  same  administration  would 
threaten  dire  penalties.  There  are  no  track  scales  in 
the  district  on  which  ore  could  be  weighed,  and  much 
of  the  equipment  will  not  stand  loading  to  nominal  ca- 
pacity without  breaking  down. 

7.  The  unwise  and  grossly  unjust  provisions  of  the 
Excess-Profits  Act,  which,  as  applied  to  leasing  and 
prospecting,  where  one  may  expect  only  an  occasional 
success  to  recoup  the  losses  incurred  in  many  failures, 
result  practically  in  taking  the  lion's  share  of  any 
profit,  though  not  allowing  for  losses,  discouraged  this 
kind  of  mining,  which  was  previously  carried  on  ex- 
tensively. It  is  not  so  much  that  the  amounts  actually 
collected  were  large,  for  in  most  cases  there  were  no 
profits,  excess  or  otherwise,  as  it  was  that  enterprise 
was  discouraged. 

Many  Properties  in  Bad  Financial  Condition 

Whether  or  not  I  have  correctly  indicated  the  causes 
of  the  critical  situation  of  Colorado  mining,  the  fact  is 
beyond  question.  The  output,  particularly  of  gold,  fell 
off  most  seriously;  that  of  base  metals  was  largely  un- 
profitable; and  many  properties  which,  two  or  three 
years  ago,  were  generally  regarded  as  permanent  and 
financially  solid,  were  on  the  verge  of  bankruptcy  at 
the  end  of  the  year.  Worst  of  all.  a  large  proportion  of 
the  smaller  mines  and  prospects  went  out  of  exi.stence 
altogether. 

Most  of  these  conditions  were  foreseen  and  their 
effect  was  predicted.  However,  in  the  face  of  the  ex- 
traordinary ineptitude  or  lack  of  concern  shown  by  the 
various  authorities  to  whom  was  intrusted  the  responsi- 
bility of  guiding  producing  industries  through  the  war 
period,  warnings  were  useless,  and  it  is  poor  consolation 
to  be  able  to  say  afterward,  "I  told  you  so." 

During  the  last  three  months  of  1918  the  influenza 
epidemic  proved  a  most  serious  hindrance.  The  mor- 
tality from  pneumonia  is  always  much  increased  at  high 
altitudes,  and  this,  together  with  the  scarcity  of  com- 
petent pliysicians  and  nurses,  owing  to  so  many  of  the 
more  active  and  efficient  having  entered  military  serv- 
ice, resulted  in  a  high  death  rate.  At  Silverton  and 
Creede,  the  mortality  for  a  short  time  was  appalling. 
In  many  cases  a  strict  quarantine,  though  a  great 
burden  on  industry,  was  decidedly  effective.  At  the 
time  of  writing,  it  seems  that  quarantine  is  of  doubtful 
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benefit  in  the  long  run,  for  sooner  or  later  the  disease 
slips  through,  and  the  resulting  epidemic,  finding  virgin 
soil,  is  just  as  severe  as  it  was  during  its  first  outbreak 
elsewhere.  The  most  efficient  safeguard  so  far  seems 
to  be  inoculation,  which  reduces  both  the  percentage  of 
cases  and  the  severity  of  the  disease. 

The  outlook  for  the  immediate  future,  in  my  opinion, 
is  discouraging.  No  revival  of  gold  mining  can  be  hoped 
for  until  either  the  cost  of  supplies  and  labor  (the  latter 
measured  in  terms  of  work  accomplished)  falls  to  at 
least  pre-war  figures,  or  the  value  of  gold  is  adjusted, 
directly  or  indirectly,  to  correspond  with  the  costs.  Even 
then,  the  losses  which  the  industry  has  suffered  during 
the  last  two  years  are  so  serious  that  it  will  take  a  long 
time  to  respond  to  any  .stimulus. 

Gold  and  Zinc  Mining  Profitable  in  Few  Cases 

The  situation  as  regards  zinc  is  no  more  encouraging. 
For  gold  and  zinc  alike,  profitable  production  under 
present  conditions  is  possible  only  for  a  few  exception- 
ally rich  mines. 

For  lead  producers  a  price  around  $7  should  be  suf- 
ficient; but,  unfortunately,  it  seems  that  the  state  does 
not  now  contain  many  deposits  which  can  produce  lead 
profitably  except  at  high  prices.  It  is  still  true  that 
Colorado  has  no  copper  mine  of  importance,  although 
both  at  Red  Mountain  and  in  Gunnison  County  there 
are  fair  chances  of  developing  copper  mines. 

As  to  silver,  it  is  evident  that  no  increased  production 
can  be  expected  until  the  increase  in  price  is  more  than 
equivalent  to  the  increase  in  mining  costs.  Dollar  silver, 
with  present  costs,  is  unprofitable  in  Colorado,  being 
merely  the  equivalent  of  60-cent  silver  before  the  war. 
To  stimulate  silver  production  in  the  state,  either  the 
price  must  go  up  or  the  costs  come  down.  I  person- 
ally look  for  the  latter  in  the  near  future.  The  im- 
provement is  to  be  expected,  first  of  all,  in  increased 
efficiency  of  labor.  Some  evidence  of  this  showed  itself 
during  December. 

Important  Districts  Reviewed 

I  will  now  mention  the  more  important  districts  in 
the  state  separately: 

At  Leadville,  the  closing  down  of  the  Leadville  Unit 
operation  of  the  United  States  company,  which  was 
started  to  unwater  and  develop  in  depth  the  Fryer 
Hill  district,  was  a  great  blow.  No  ore  was  found  on 
the  "lower  contact,"  as  anticipated.  The  Iron  Silver 
company  closed  its  Moyer  and  Tucson  properties,  but 
continued  its  operation  at  the  Mikado.  Control  of  the 
Yak  Tunnel  enterprise  was  acquired  by  the  American 
Smelting  and  Refining  Co.  The  Down-Town  Mines  Co. 
extracted  a  large  tonnage  of  ore  through  the  Penrose 
shaft.  The  Greenback  mine  was  operated  for  pyrite  ore 
by  the  Western  Chemical  Co.,  of  Denver.  Considerable 
low-grade  manganese  ore  was  mined  and  shipped,  but 
unfavorable  market  conditions  reduced  the  production 
during  the  second  half  of  1918. 

The  Cripple  Creek  district,  which  produces  nothing 
but  gold,  inevitably  suffered  as  a  result  of  labor  scarcity 
and  high  costs,  and  the  output  fell  off  seriously.  The 
Cresson  continued  to  realize  large  profits,  for  the  ore  is 
rich  enough  to  stand  increased  costs.  But  the  other 
mines  made  little  profit,  and  some  closed  down  alto- 
gether.    In  the  early   summer,   the  Portland  company 


closed  down  its  mill  at  Colorado  Springs,  and,  later,  its 
Portland  mill,  above  Victor,  much  of  the  equipment 
being  used  in  enlarging  the  Independence  mill.  Such 
high-grade  ore  as  was  still  being  mined  at  the  end  of 
1918,  principally  by  lessees,  was  shipped  to  the  Golden 
Cycle  plant  at  Colorado  Springs,  which  now  affords  the 
only  outlet  for  the  high-grade  milling  ores  of  the  dis- 
trict. It  is  not,  however,  being  supplied  at  anything 
like  full  capacity. 

It  was  reported  that  ore  of  good  grade  was  cut  in 
the  branch  from  the  Roosevelt  Tunnel,  which  is  being 
driven  to  connect  with  the  Portland  No.  2  shaft,  and 
also  in  the  lower  levels  of  the  Vindicator.  However, 
though  it  is  probable  that  high-grade  ore  will  be  found 
at  depth  thoughout  the  district,  no  large  bodies  were 
discovered. 

Telluride  Active  and  Prosperous 

Of  the  various  camps  in  the  San  Juan  district,  Tel- 
luride was  by  far  the  most  active  in  1918.  In  fact,  it  is 
now  the  only  really  prosperous  mining  town  in  the 
state.  The  Liberty  Bell  realized  a  fairly  large  profit, 
and  was  able  to  overcome  the  effect  of  the  increased 
wage  scale  by  adopting  the  contract  system  of  mining. 
The  Tomboy  made  fair  profits,  but  had  to  draw  on  its 
reserves  of  broken  ore.  The  Smuggler  Union  probably 
did  little  better  than  break  even. 

Owing  to  scarcity  of  labor,  due  to  the  influenza  situa- 
tion, the  new  operation  of  the  Tonopah  Belmont  com- 
pany in  Alta  Basin  was  closed  down  for  the  winter. 

At  Ouray,  the  Camp  Bird  deep-level  tunnel  inter- 
sected the  vein  early  in  the  summer,  but  did  not  open 
up  ore  of  commercial  grade  in  quantity.  Work  is  at 
present  suspended,  owing  to  a  serious  outbreak  of  in- 
fluenza. The  other  mines  in  the  district  found  it  diffi- 
cult to  make  both  ends  meet  in  the  face  of  advancing 
costs,  notwithstanding  the  increase  in  the  price  of 
silver. 

At  Silverton,  the  Sunnyside  dominated  the  situation, 
and,  by  a  successful  application  of  differential  flotation 
lo  its  large  bodies  of  low-grade  complex  ore,  will  prob- 
ably achieve  a  success  which  may  point  the  way  to  the 
successful  operation  of  other  mines  of  similar  charac- 
ter. This  mine  was,  however,  greatly  hampered  by 
shortage  of  labor,  which  was  not  lessened  by  an  ill- 
advised  wage  increase  during  the  autumn,  the  only 
effect  of  which  was  to  compel  other  mines  and  districts 
throughout  the  state  to  meet  the  advance,  without  in 
the  least  improving  the  supply  of  labor. 

The  production  of  the  San  Juan  district  was  held 
back  somewhat  by  conditions  at  the  Durango  plant  of 
the  American  Smelting  and  Refining  Co.,  which  limited 
the  tonnage  that  could  be  purchased,  but  most  of  all  by 
labor  scarcity  and  inefficiency.  If  it  were  possible  to 
remove  these  hindrances,  the  output  could  certainly 
be  increased. 

At  Creede.  the  American  Smelting  and  Refining  Co. 
undertook  to  reopen  some  of  the  principal  mines  along 
the  Amethyst  vein  below  the  tunnel  level.  Interest  was 
stimulated  by  the  discovery  by  a  leasing  company  of  a 
large  body  of  silver  ore  of  shipping  grade  in  the 
Monon,  a  property  which  had  been  unworked  for  years. 
At  Aspen,  production  was  retarded  by  scarcity  of 
labor,  and  for  this  reason  the  high  prices  of  lead  and 
silver   did   not   result    in    increased    enterprise,    or   in 
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greater  prosperity  to  the  operating  mines.  The  heavy 
fixed  expenses  for  pumping  and  maintenance,  with  a 
lessened  output,  increased  costs  in  proportion. 

Rico  suffered  because  of  the  virtual  exhaustion  of 
the  copper  orebodies  of  the  Rico-Wellington  mine,  which 
•was  the  principal  shipper  of  the  district  a  few  years 
ago.  The  possibilities  of  silver  production  from  this 
district  are  still  considerable,  but  there  is  no  proba- 
bility of  increased  output  in  the  immediate  future. 

Dredging  Profitable  Around  Breckenridge 

The  gold  dredges  in  the  Breckenridge  district  were 
able  to  operate  successfully  in  1918,  largely  because 
this  kind  of  mining  depends  more  on  cheap  power  than 
on  labor.  The  Wellington  mine  also  continued  large 
&nd  profitable  production,  but  its  output  was  consider- 
ably reduced  by  the  prevailing  labor  conditions.  Other 
probable  zinc  producers  in  this  district  were  being 
developed  at  the  year's  end. 

In  outlying  districts,  such  as  Montezuma  and  the 
Gunnison  County  camps  not  near  the  railway,  it  was 
almost  impossible  to  operate,  miners  being  practically 
unobtainable;  and  conditions  were  nearly  as  bad  in 
Park  County. 

Central  City  and  Idaho  Springs,  with  a  more  perma- 
nent and  settled  mining  population,  were  able  to  keep 
some  mines  in  operation,  without  competing  with  the 
extravagant  wage  scales  current  elsewhere.  But  both 
districts,  especially  the  former,  were  short  of  men,  and 
few,  if  any,  mines  in  either  district  were  able  to  meet 
expenses.  Around  Georgetown,  work  was  resumed  on 
several  of  the  older  properties,  but  without  notably 
successful  results  as  yet. 

In  Boulder  County  there  wa.s  some  increase  of  work 
in  the  silver-bearing  properties,  but  in  the  tungsten 
field  activity  was  greatly  reduced,  pending  decision  as 
to  tariff  protection.  At  the  time  of  writing  there  seems 
to  be  no  market  for  tungsten  concentrates,  and  unless 
this  condition  improves  in  the  immediate  future  most 
of  the  mines  will  close  down. 

The  mines  producing  the  rarer  metals,  such  as  tung- 
sten, molybdenum  and  vanadium,  were  all  affected  by  the 
uncertainty  a-s  to  future  demand  and  price.  The  Climax 
company  and  the  Urad  mine  of  the  Primos  Chemical 
Co.  are  in  a  position  to  maintain  indefinitely  a  large 
production  of  molybdenite  if  market  condition?  war- 
rant it. 

As  a  whole,  it  may  be  stated  that  the  problems  of  re- 
adjustment to  pre-war  conditions  present  features  of 
exceptional  difficulty  in  Colorado. 


Mexico — Our  Balkan  Problem 

It  is  growing  increasingly  evident  that  .something 
must  be  done  about  Mexico.  The  tone  of  the  press  com- 
ment of  the  country  is  that  it  is  a  disagreeable  task 
that  has  been  held  in  abeyance,  but  must  eventually  be 
attended  to,  and  attended  to  right,  unless  we  want  to 
have  an  army  prepared  for  periotlic  junkets  to  the  Rio 
Grande  similar  to  the  one  that  preceded  by  a  few  months 
our  entrance  into  the  Great  War. 

Going  on  the  supposition  that  no  news  is  good  news, 
the  countr>'  had  l)«gun  to  hope  that  Mexico,  under  Car- 
ranza,  had  become  pacific  and  friendly,  though  the  Zim- 
merman note  and  the  Provisional  President's  birthday 


greeting  to  the  Kaiser  left  a  disagreeable  memory.  But 
the  censorship  appears  to  have  slipped  a  couple  of  times 
of  late,  and  news  has  become  public  of  clashes  on  the 
border  and  an  attack  on  an  American  naval  guard  in 
Vera  Cruz.  There  is  a  suspicion  that  there  have  been 
other  troubles  that  were  kept  quiet  while  our  affair 
in  Europe  was  being  disposed  of,  and  that  the  news  of 
these  clashes  was  finally  let  slip  premeditatedly  to  pre- 
pare the  country  for  the  revelation  that  there  is  still  a 
problem  to  be  solved  in  our  sister  republic.  As  Colonel 
Roosevelt  so  aptly  phra.sed  it,  "Mexico  is  our  Balkan 
problem." 

There  would  be  much  trouble  and  little  glory  in  paci- 
fying Mexico  and  establishing  a  stable  government  there, 
but  it  begins  to  look  like  our  job,  unless  we  can  turn 
it  over  to  the  League  of  Nations  for  it  to  cut  its  teeth 
on. — New  York  Tribune. 

There  is  nothing  like  a  specific  instance  to  illuminate 
a  general  theorem.  Mexico,  in  the  opinion  of  numerous 
Americans,  is  making  war  on  the  United  States.  It  is 
a  covert  war,  a  war  without  a  declaration  or  a  trench 
line;  but,  in  the  estimation  of  its  victims,  at  least,  it 
is  a  war  of  spoliation  hardly  inferior  in  essential  fla- 
grancy,  though  of  less  sensational  semblance,  to  the 
lootings  by  Germany  in  Belgium  and  northern  France. 
Beyond  question  it  is  being  waged  by  the  Mexican 
government  and  not  by  irresponsible  individuals. 

Now,  the  interesting  question  that  occurs  to  us  is: 
What  if  the  League  of  Nations  be  constituted  as  con- 
templated by  President  Wilson  and,  possibly,  one  or 
more  European  statesmen — what  would  be  the  effect 
upon  the  Mexican  situation?  Would  the  Government 
and  people  of  the  United  States  of  America  retain 
the  right  to  demand  and  enforce  redress  of  grievances 
against  the  Mexican  government?  Or  would  the  League 
of   Nations   examine   and   adjudicate   our  claims? 

Assuming  that  the  decision  were  against  Mexico, 
would  the  League  make  the  United  States  its  mandatory 
to  enforce  the  decree?  Or  would  it  send  a  French  or 
British  or  Brazilian  or  Japanese  army  into  Mexico  to 
enforce  it?  Or  would  it  attempt  to  coerce  Mexico  by 
international  boycott?  Or,  if  the  decision  were  against 
the  United  States,  would  the  League  compel  the  Amer- 
ican people  to  accept  cordially  what  they  regarded  as  a 
wrong  and  to  take  the  people  inflicting  the  same  to  their 
hearts  in  mutual  trade  and  in  international  social  inter- 
course? If  so,  how  would  the  compulsion  be  effected? 
With  the  armies  and  navies  or  by  universal  boycott? — 
New  York  Sun. 


Bulletin  on  Mining  Statutes  Ready 

The  U.  S.  Bureau  of  Mines  has  issued  the  first  of  a 
series  of  bulletins  containing  the  mining  statutes  of 
different  states.  This  is  Bulletin  161,  entitled  "Cali- 
fornia Mining  Statutes  Annotated,"  by  J.  W.  Thompson. 
The  purpose  of  the  bulletin  is  to  point  out  the  laws  and 
regulations  best  adapted  to  increase  safety  and  efficiency 
in  the  mineral  industrj"  and  to  aid  legislative  l)odies  in 
framing  uniform  mining  laws.  The  Bureau  will  follow 
this  pamphlet  with  others  that  will  contain  complete  col- 
lections of  the  mining  statutes  of  the  several  states. 
This  bulletin  is  sold  by  the  Superintendent  of  Docu- 
ments, Government  Printing  Office,  Washington,  D.  C, 
for  20  cents. 


January  18,  1919 


ENGINEERING  AND  MINING  JOURNAL 


155 


Should  the  Government  Own  the  Telegraphs? 


By  CLARENCE  H.  MACKAYf 


AN  ARTICLE  by  the  Postmaster  General,  Mr. 
l\  Burleson,  in  the  American  Review  of  Reviews 
1.  A.  for  December,  1918,  strongly  advocating  Gov- 
ernment ownership  and  operation  of  telegraphs,  in 
accordance  with  his  recommendation  in  his  annual  re- 
ports in  the  past  as  Postmaster  General,  raises  the 
question  very  sharply,  now  that  the  Postmaster  General 
has  actually  seized  the  telegraph  lines  under  the  war 
power  of  the  Government,  even  though  he  has  to  return 
them  when  the  treaty  of  peace  is  signed.  Mr.  Burleson's 
argument  is  cheapness  of  rates ;  any  deficit  to  be  paid 
by  taxation.     Is  that  argument  sound? 

Use  of  Telegraph  Limited 

The  telegraph  differs  from  every  other  public  utility, 
in  that  the  telegraph  is  not  used  by  the  great  majority 
of  people.  Farmers  use  it  very  rarely.  The  laboring 
classes  use  it  little,  if  at  all.  The  clerical  classes  have 
little  occasion  to  use  it,  and  even  the  social  use  of 
the  telegraph  is  negligible.  One  of  the  great  telegraph 
companies  states  that  only  3  or  4%  of  its  entire  tele- 
graph business  is  from  these  classes.  Over  70%  of 
the  entire  telegraph  business  of  the  United  States 
originates  in  40  cities,  these  being  the  largest  com- 
mercial cities  of  the  country,  the  population  of  which 
represents  20%  of  the  total  population  of  the  country. 
The  fact  is  that  the  telegraph  is  a  commercial  agent, 
almost  exclusively,  and  its  expense  is  a  part  of  the 
cost  of  the  business  of  the  banker,  broker,  manufac- 
turing, and  mercantile  classes.  Hence  any  attempt  to 
give  them  cheap  telegraph  service  at  the  expense  of 
the  taxpayer  is  unfair  and  discriminatory. 

The  sites  of  post  offices  are  selected  with  a  view  to 
serving  the  whole  population  of  each  city,  town,  and 
locality,  and  in  most  cases  are  not  so  located  as  to 
serve  that  part  of  the  public  that  uses  the  telegraph 
in  its  business ;  and  Mr.  Burleson's  idea,  that  the  public 
must  come  to  the  post  office  to  transact  telegraph  busi- 
ness, no  matter  where  the  offices  are  situated,  will 
not  appeal  to  those  who  in  the  rush  hours  of  the  day 
must  conserve  their  time  and  the  time  of  their  em- 
ployees. 

The  banker,  broker,  manufacturer,  or  merchant 
wishes  quick  and  accurate  telegraph  service,  and  does 
not  want  slow  telegraph  service  or  inaccurate  service. 
He  is  willing  to  pay  a  fair  price  for  his  telegrams,  and 
he  considers  the  present  telegraph  rates  as  fair.  He 
does  not  wish  or  expect  to  get  cheap  telegraph  service 
at  the  expense  of  speed  and  accuracy,  and  especially 
so  to  get  this  cheap  service  at  the  expense  of  the 
taxpayer.  He  is  not  interested  in  this  movement  for 
Government  ownership  and  operation.  Neither  is  the 
taxpayer  in  its  favor ;  nor  are  the  great  mass  of  people, 
who  do  not  use  the  telegraph  at  all,  and  would  not  use 
it  even  if  the  charges  were  less.  Hence  I  see  no  occa- 
sion for  the  Government  interfering  with  the  present 
competitive  system. 

In  Europe  the  governments  own  and  operate  the 
telegraph  systems,  but  instead  of  their  telegraph  rates 


•From  the  New  York  Times  of  Dec.  22.  1918. 
fPresident  of  the  Postal  Telegraph-Cable  Company. 


being  cheaper  than  the  American  rates,  they  are  higher, 
to  say  nothing  of  the  well-known  inefficiency  of  the  tele- 
graph service  throughout  Europe.  I  have  yet  to  learn  of 
a  business  man  who  has  traveled  abroad  and  who  does 
not  hold  this  view.  Telegraph  rates  in  the  United  States 
are  the  cheapest  in  the  world.  This  is  not  generally  un- 
derstood, because  the  published  rate  abroad  seems  cheap 
until  one  ascertains  that  every  word  in  the  address,  sig- 
nature, and  in  matter  extraneous  to  the  message  proper, 
is  charged  for,  as  well  as  every  word  in  the  body  of  the 
message.  In  the  United  States  only  the  words  in  the 
body  of  the  message  are  charged  for.  Now,  in  the 
United  States  there  are  14  words  on  the  average  in  the 
address,  signature  and  direction  matter,  in  a  telegram, 
in  addition  to  the  words  in  the  body  of  the  message. 
The  '  following  gives  the  comparative  toll  on  tele- 
grams of  10  text  words :  France,  29c. ;  Norway,  29c. : 
Sweden,  2.5c.;  Great  Britain,  30c.;  Germany,  30c.;  Italy, 
29c.;  Denmark,  30c.;  Austria,  29c.;  United  States,  25 
to  30  cents. 

The  above  rate  at  25  or  30c.  for  telegrams  in  the 
United  States  is  between  two  points  in  the  same  state, 
the  distance  being  about  the  same  as  between  two  points 
in  any  foreign  country.  When  we  come  to  telegrams  in 
the  United  States  for  longer  distances,  the  only  compar- 
ison that  can  be  made  with  European  rates  is  telegrams 
in  Europe  between  different  countries,  on  account  of  the 
long  distances  traveled  by  the  average  long-distance  tele- 
gram in  the  United  States.  For  instance,  from  Paris 
to  Vienna  is  about  650  miles,  and  the  cost  for  a  10-word 
message,  plus  the  address  and  signature  charged  for,  is 
96c.,  as  against  only  40c.,  address  and  signature  free,  for 
a  similar  distance  in  the  United  States.  From  Stock- 
holm to  Paris  (1000  miles)  the  rate  for  a  10-word  mes- 
sage, plus  the  address  and  signature  charged  for,  is 
SI. 20.  From  New  York  to  Chicago,  about  the  same  dis- 
tance, the  rate  for  a  10-word  message,  address  and  sig- 
nature free,  is  50  cents. 

Conveniences  Denied  in  Europe 

In  addition  to  the  above  there  are  other  advantages 
of  the  American  system.  The  American  telegraph  com- 
panies send  messengers  to  collect  and  deliver  telegrams 
and  maintain  call-box  systems.  The  American  companies 
keep  open  accounts  for  their  customers  and  keep  offices 
in  hotels,  apartment  houses,  and  competitive  offices  in 
all  parts  of  large  cities.  The  European  governments 
do  nothing  of  this  kind.  There  the  telegram  must  be 
taken  to  the  telegraph  office;  the  sender  cannot  run  up 
an  account ;  he  must  prepay  the  charge,  and  may  have 
to  go  a  long  distance  before  finding  a  main  or  branch 
office. 

American  business  supremacy  is  based  upon  the  dis- 
patch and  facility  with  which  things  are  accomplished. 
The  American  business  man  will  never  consent  to  the 
substitution  of  European  methods  of  handling  telegraph 
correspondence  as  now  proposed  by  the  American  Post- 
master General.  Here,  the  business  man  prepares  a 
batch  of  telegrams  and  cablegrams,  rings  for  a  com- 
pany's messenger  by  means  of  a  convenient  call  box  in- 
stalled free  of  charge  by  the  company,  and  dismisses 
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them  from  his  mind.  Competition  insures  their  prompt 
transmission  under  a  charge  account.  In  Europe  the 
business  man  must  first  reckon  the  cost  of  his  messages, 
and  send  one  of  his  employees  to  a  post  office  with  them 
or  go  himself.  The  postal  clerk  calculates  the  charge — 
when  he  finds  time;  one  must  purchase  stamps  and  affix 
them,  hand  messages  back  to  the  postal  clerk  and  trust 
to  Providence  that  they  will  reach  their  destination  in 
an  intelligible  manner.  Complaints  are  met  with  a 
shrug  of  the  shoulders. 

Cheaper  Rates  Would  Not  Increase  Use 

Mr.  Burleson  thinks  that  cheap  telegrams  would  in- 
crease their  use  by  the  great  mass  of  the  people.  He 
gives  no  reason  for  thinking  so.  Nobody  u.ses  the  tele- 
graphs for  transmitting  communications  unless  those 
communications  are  more  or  less  urgent,  and  a  cheap 
telegraph  service  would  not  appeal  to  the  great  mass 
of  people,  because  their  communications  are  not  of  an 
urgent  nature.  They  probably  would  not  use  the  tele- 
graphs to  any  greater  extent  at  the  15c.  rate  than  they 
do  now  at  the  25c.  rate.  The  telephone  has  displaced 
the  local  use  of  the  telegraph;  in  other  words,  has  dis- 
placed telegrams  between  towns  not  far  distant. 

The  telegraph,  in  the  course  of  trade,  and  by  the  com- 
petition of  the  telephone,  has  become  more  or  less  re- 
stricted to  the  use  of  the  banker,  broker,  manufacturer, 
and  merchant  in  carrying  on  commercial  transactions, 
and  they  do  not  want  the  telegraph  service  injured  by 
cheapness,  slowness,  or  inaccuracy.  The  great  mass  of 
the  public  are  not  interested  at  all  in  the  subject,  ex- 
cepting, of  course,  that  they  do  not  wish  to  have  their 
taxes  increased.    Is  the  taxpayer  to  be  ignored? 

British  Government's  Financial  Loss 

In  Great  Britain  about  40  years  ago  the  British  gov- 
ernment bought  the  telegraphs  and  paid  about  $50,000,- 
000  for  them.  For  two  years,  namely,  1870  to  1871,  the 
government  made  a  small  profit  after  charging  interest 
on  the  debentures  issued  for  the  purchase,  but  since 
that  time  there  has  been  an  annual  deficit  after  provid- 
ing interest.  In  a  speech  in  the  House  of  Commons  on 
Apr.  30,  1914,  Postmaster  General  Hobhouse,  of  Great 
Britain,  said  that  within  the  last  40  years  the  telegraph 
expenditure  of  the  British  government  exceeded  the 
telegraph  receipts  by  $110,000,000,  not  including  interest 
on  the  original  purchase  money  nor  interest  on  the  an- 
nual losses,  nor  any  provision  for  amortization.  If  these 
were   included  the  loss  would  have  been   $200,000,000. 

Overhead  Charges  Negligible  Quantity 

Mr.  Burleson  .states  that  at  present  the  public  pays 
overhead  charges  of  the  two  telegraph  companies,  and 
also  dividends  on  their  capital  stock.  As  to  the  divi- 
dends, they  are  rea-sonable,  and  the  Government  would 
have  to  pay  the  interest  on  the  purchase  price,  and  this 
would  be  a  substitute  for  dividends.  As  to  the  over- 
head charges,  the  question  at  once  rises  whether  the 
fiverhead  charges  of  the  two  companies  would  compare 
for  an  in.ttant  with  the  increa.ied  operating  expense  if 
the  Government  should  undertake  the  operation.  The 
so-called  overhead  expense  referred  to  by  Mr.  Rnrleson 
i.«  the  expense  of  supervision  over  the  operations  of  a 
telegraph  company,  and  this  expense  in  the  case  of  one 
of  the  kirgp^t  telegraph  companies  is  only  about  2'^r  of 


its  receipts.  Competent  supervision  by  experienced 
managers  whose  salaries  go  to  make  up  the  overhead 
expense  is  more  than  offset  by  the  economies  effected 
by  them  in  the  cost  of  handling  the  traffic.  No  one  who 
is  familiar  with  the  results  of  Government  operation 
of  anything  will  doubt  for  a  moment  that  the  overhead 
charges  of  the  present  two  telegraph  companies  would 
be  a  drop  of  water  as  compared  with  the  flood  of  in- 
creased operating  expense  if  the  Government  ever  ac- 
quired and  operated  the  telegraph  lines. 

Furthermore,  it  is  a  well-known  fact  that  the  lines  of 
the  two  telegraph  companies  are  filled  to  capacity  during 
the  business  hours  of  the  day,  and  that  the  trunk  lines 
are  well  occupied  during  the  night,  so  that  this  disposes 
of  any  question  of  duplication  of  facilities. 

After  all,  the  main  question  is  whether  competition 
in  telegraph  service  is  wanted  or  not.  Government  own- 
ership and  operation  means  a  monopoly.  Continuation 
of  the  present  two  telegraph  companies  means  compe- 
tition. Competition  means  keen  rivalrj'  in  service.  It 
means  efficiency.  It  means  constant  improvement  of 
equipment.  It  means  a  greater  desire  to  please,  and 
more  courteous  treatment  to  the  public. 

If  the  American  people  prefer  to  take  the  chances  of 
insufficient  Government  telegraph  service,  and  the 
chances  of  getting  a  lower  telegraph  rate  to  be  made 
up  largely  by  taxation,  and  to  take  the  chances  of  the 
telegraph  systems  being  turned  into  a  political  machine 
for  the  benefit  of  the  party  which  may  happen  to  be  in 
power,  then  Government  ownership  and  operation  of 
telegraphs  will  come.  If,  on  the  other  hand,  the  public 
comes  to  realize  that  the  telegraph  service  differs  from 
every  other  kind  of  public  utility,  in  that  telegraph 
service  is  a  commercial  instrument  practically  for  com- 
merce alone,  and  is  not  used,  and  would  not  be  used  even 
under  Government  ownership,  by  the  great  mass  of  the 
people,  and  that  any  reduction  in  telegraph  rates  would 
be  followed  by  taxation  to  make  up  the  deficiency,  and 
that  the  telegraph  systems  would  certainly  become  polit- 
ical machines,  and  that  the  service  itself  would  inevi- 
tably deteriorate  in  speed  and  accuracy  under  Govern- 
ment management,  then  there  is  little  probability  of 
Mr.  Burleson's  idea  being  adopted  by  the  American 
people. 

Dangers  of  Political  Control 

The  American  public  is  keenly  suspicious  of  political 
influences  controlling  the  wires  for  partisan  purposes, 
and  one  of  the  most  disastrous  things  that  could  threaten 
our  free  institutions,  and  which  would  aim  at  the  very 
foundations  of  the  Government  itself,  would  be  to  allow 
the  channels  of  communication,  whether  telegraph,  tele- 
phone, or  cable,  to  be  brought  under  political  control. 
Without  a  free  telegraph  you  cannot  have  a  free  press, 
because  the  telegraph  is  the  feeder  of  the  press.  Any 
proposal,  therefore,  that  the  Government  take  over  the 
telegraphs  rrjight  just  as  well  embody  a  proposal  to  have 
the  press  controlled  by  the  Government. 

Where  there  are  two  separate  and  distinct  companies, 
with  absolutely  no  union  of  interest,  fiercely  competing 
for  the  telegraph  business  of  the  country,  this  danger 
of  political  control  is  removed,  a  condition  far  superior 
and  far  more  desirable,  from  the  standpoint  of  the  na- 
tional welfare,  than  a  Government-owned  telegraph  sys- 
tem under  the  domination  of  a  political  administration. 
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Engineers  Honor  Herbert  C.  Hoover 


ALMOST  coincident  with  the  news  that  Herbert  C. 
Hoover  has  assumed  the  direction  of  the  distri- 
■  bution  of  food  supplies  to  the  neutral  and  enemy 
people  of  Europe,  comes  the  announcement  that  Ameri- 
can engineers  have  recognized  the  services  rendered  to 
humanity  by  their  fellow  engineer  by  making  him  the 
first  recipient  of  the  Washington  Award. 

Two  years  ago,  John  W.  Alvord,  of  Chicago,  made  a 
gift  to  the  Western  Society  of  Engineers  to  estabUsh 
a  prize  which  is  to  be  given  annually  to  some  engineer, 
"on  account  of  accomplishments  which  have  preemi- 
nently promoted  the  happiness,  comfort,  and  wellbeing 
of  humanity."  "Almost  all  engineers  serve  the  public 
directly  or  indirectly,"  said  Mr.  Alvord,  "and  it  is  one 
of  the  most  important  duties  of  engineering  societies 
to  point  out  to  their  membership  and  to  the  public  such 
instances  of  engineering  and  administrative  skill  as 
seem  to  have  unusual  merit,  in  order  that  honor  may 
be  properly  accorded  where  it  is  due."  The  award  of 
this  prize  is  made  by  a  board  of  17  engineers,  of  whom 
nine  are  chosen  by  the  Western  Society  of  Engineers  and 
two  by  each  of  the  four  national  societies. 

In  the  whole  history  of  engineering  one  will  search  in 
vain  to  find  a  man  who  has  rendered  a  greater  service 
than  has  Herbert  C.  Hoover.  The  story  of  how  he  or- 
ganized the  work  of  feeding  the  millions  of  people  in 
Belgium  and  Northern  France  during  the  early  years  of 
the  war  is  fresh  in  the  memory  of  everyone.  The  mar- 
velous efficiency  with  which  he  carried  out  this  great 
trust  led  President  Wilson,  when  the  United  States  en- 
tered the  war,  to  select  Mr.  Hoover  to  head  the  great 
work  of  organizing  food  production  and  food  conserva- 
tion in  the  United  States. 

Now  comes  a  task  far  surpassing  in  magnitude  and 
difficulty  either  of  these.  Substantially  all  Eastern  Eu- 
rope beyond  the  former  German  and  Austrian  battle 
lines  is  iri  peril  of  starvation.  The  work  of  husbanding 
the  supplies  these  people  already  possess,  and  supple- 
menting them  with  what  can  be  brought  overseas  from 
the  Americas,  Asia,  and  Australia,  is  one  of  the  most 
difficult  tasks  ever  undertaken;  yet  all  agree  that  upon 
its  accomplishment  depends  the  chance  of  checking  the 
flood  of  Bolshevism  and  anarchy  now  rolling  westward. 

Mr.  Hoover  has  been  in  Europe  for  several  weeks 
cooperating  with  the  officials  of  the  Allied  nations  in 
an  investigation  of  European  food  supplies  and  needs. 
On  Jan,  3  it  was  announced  at  Paris  that  the  Allied  gov- 
ernments had  requested  the  United  States  to  take  a  pre- 
dominating part  in  the  organization  of  relief  measures 
in  all  enemy  and  neutral  countries,  and  that  President 
Wilson  had  named  Mr.  Hoover  to  be  director-general  of 
the  international  commission  which  is  to  carry  on  this 
important  work. 

The  countries  liberated  from  the  dominion  of  the 
Central  Powers  contain  probably  125,000,000  persons, 
and  the  populations  of  Germany,  Austria,  Bulgaria,  and 
Turkey  doubtless  make  a  total  of  more  than  250,000,000, 
with  whose  food  necessities  this  commission  will  have 
to  deal. 

At  this  time,  when  it  is  being  rightly  insisted  that 
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larger  responsibilities  should  be  given  to  the  engineer 
in  dealing  with  broad  questions  of  public  welfare,  it  i.s 
well  for  the  profession  to  emphasize  its  appreciation  of 
Mr.  Hoover's  great  work.  It  should  make  the  fact  more 
widely  known  that  he  is  an  engineer,  and  one  who  had 
by  his  technical  ability  risen  to  the  highest  position 
among  hi.«  professional  brethren  before  he  became  an 
international  figure. 

The  story  has  been  told — but  will  bear  retelling — of 
Mr.  Hoover's  notable  career.  He  was  born  on  an  Iowa 
farm,  worked  his  way  through  Leland  Stanford  Uni- 
versity, graduating  with  high  honors  in  1895.  He  then 
followed  his  profession  of  a  mining  engineer,  first  in 
New  Mexico  and  California  and  then  in  West  Au.s- 
tralia.  In  1898  he  was  made  chief  engineer  of  the  Chi- 
nese government's  Bureau  of  Mines,  but  the  Boxer  re- 
bellion of  1900  put  an  end  to  this  work.  He  helped  to 
organize  the  defense  of  Tientsin,  and  when  the  rebel- 
lion was  over  he  found  work  for  a  few  months  in  rs- 
building  Chinese  railways  and  harbor  works. 

In  1901  he  went  to  London,  and,  as  a  partner  in  the 
firm  of  Bewick,  Moreing  &  Co.,  became  a  prominent 
figure  in  the  organization  of  mining  industry,  first  in 
Western  Australia  and  later  in  other  parts  of  the  Orient. 
That  it  was  his  technical  knowledge  as  well  as  his 
abilities  as  an  executive  and  a  financier  which  won  him 
advancement  is  attested  by  the  engineering  treatises 
which  he  found  time  to  write,  the  most  important  of 
which  was  "Principles  of  Mining,"  published  in  1908, 
and  which  is  a  standard  textbook  on  this  subject. 

The  translation  of  Agricola's  "De  Re  Metallica,"  which 
was  published  in  1912,  was  of  itself  a  remarkable 
achievement.  Agricola's  treaties,  which  was  perhaps  the 
first  mining  and  metallurgical  treatise  published,  was 
originally  written  in  Latin.  The  translation  involved 
elaborate  research  of  collateral  literature.  Many  German 
works  were  consulted.  The  result  of  the  painstaking 
work  of  Hoover  and  his  wife  was  a  book  of  absorbing 
interest. 

Everyone  knows  with  what  suddenness  the  Great  War 
liroke  out  in  the  summer  of  1914.  Another  man  than 
Hoover  might  have  reasoned  that  his  interests  in  the 
mining  industry  needed  all  his  time  and  attention  at 
.-^uch  a  period  of  chaos ;  but  it  is  characteristic  of  him 
that  he  threw  himself  heart  and  soul  into  the  work  of  a 
hastily  organized  American  committee  which  undertook 
the  task  of  rescuing  the  100,000  or  so  Americans  who 
were  caught  unaware  by  the  war's  outbreak  and  were 
panic-stricken  over  the  difficulties  of  getting  home. 

Hoover's  ability  and  public  spirit  were  so  well  known 
in  the  American  colony  in  London  that  when  the  task 
of  organizing  relief  for  the  Belgians  was  undertaken,  the 
late  Ambassador  Page  was  in  no  doubt  where  to  turn 
to  find  a  man  equal  to  the  need.  Mr.  Hoover  has  since 
been  devoting  his  time  and  ability  to  works  of  public 
service,  and  without  compensation  other  than  the  con- 
sciousness of  duty  well  performed. 

Engineers  have  long  been  insistent  that  the  mem- 
bers of  their  profession  were  capable  of  performing 
great  things  if  given  the  opportunity.  Mr.  Hoover's 
recent  work  is  remarkable  and  striking  proof  of  the 
soundness  of  the  claim. 
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Mining  Stocks  in  1918 


THE  stock  market  of  1918  was  characterized  by  few 
extreme  fluctuations,  and  in  spite  of  war  conditions 
there  was  considerable  steadiness.  The  curtail- 
ment of  credit  undoubtedly  acted  to  prevent  excessive 
speculation.  Toward  the  close  of  the  year  there  was  a 
sharp  drop,  from  which  the  principal  stocks  quickly 
recovered.  The  uncertainty  marking  the  closing  events 
of  the  war  undoubtedly  produced  a  softness  to  the  stock 
market   in  general. 

The  accompanying  tables  show  the  quotations  and 
transactions  on  the  New  York  and  Boston  Stock  Ex- 
changes and  those  of  the  more  important  stocks  on  the 


New  York  Curb,  the  latter  being  from  the  records  of 
the  Curb  Quotation  Co.  of  New  York. 

With  reference  to  the  table  of  Curb  quotations,  it 
should  be  noted  that  these  are  not  official,  although  thej^ 
are  probably  as  reliable  as  can  be  obtained.  On  the 
New  York  Stock  Exchange  every  precaution  is  taken  to 
insure  that  quotations  are  authentic ;  on  the  Curb,  how- 
ever, there  are  no  restrictions  whatever,  and  anyone 
can  make  prices  and  have  them  recorded  in  the  published 
lists.  It  is,  therefore,  impossible  to  vouch  for  the  trust- 
worthiness of  the  prices,  and  they  are  printed  merely  as 
a  matter  of  record. 


.MINING  STOCKS  ON  THE  NEW  YORK  STOCK  EXCHANGE 
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Company  High 

.Alaska  Gold  Mines  (.0 40} 

Alaska  Junoau  Gold  Mining  (d).. . .  13} 

AiarT.  .«milt   and  Rrf.  Co lOSj 

Amor.  Smelt,  and  Ref.  Co.  pf 113 

.\mprican  Smoltcrs  pf.  A.  .  ,    92 

Anuriran  .-imcltcrspf.  B 85i 

Amor.  Zinr.  Load  and  Smelt,  (i))..  .  71) 

Amor.  Zino.  Load  &  Smolt.  pf.  (b)..  71 J 

.\naronda  Coppor  Mining  Co.  (a) . .  9 1 J 

HatoDila3  Mining  (r) 4  J 

Bethlehem  Stool  Co     .  .■ 600 

Bethlehem  .Steel.  Class  B,  com 

Bethlehem  Stool  Co.  pf 184 

Bethlehem  Stool.  S%  pt 

Butte  &  .Superior  (./) 79! 

Butte  Copper  A  Zinc  <e) 

Calumet  A  .\rizona  (d) 

Corro  do  Pasco, (g) 

Chile  Copper  (h) 26| 

Chino  Copper  (<•) 57) 

Colorado  Fuel  and  Iron 66i 

Con.  Inter.  Callahan  (d) 

Dome  Minos  (rf) 30' 

Federal  Min.  and  .^melt 60 

Federal  Min   and  Smelt,  pf 65 

General  Chemical  Co •  360 

General  Chemical  Co..  pf 116 

Granby  Consolidated 91 

Groat  Northern, ctfs. fororeprop..  54 

Greene  Cananea 521 

Homestako  Mining 124 

Inspiration  Con.  Cop.  (c) 47J 

Inlornational  Niokcl  v.  tr.  ctf».  (/)..  223J 

Intomat   Nickel  pf.  (/) 110 

Konneeolt  CnpptT  (o) 59^ 

Lackawanna  Stool  Co 94J 

Miami  Copper  (o) 361 

National  Load  Co 70J 

National  I.ead  Co.,  pf 115 

Nevada  Con  Copper  Co.  f e) 17 

Ontario  Silver  Nlining  I2i 

Pitt..hnrgh  Steel  pf  in2« 

Quicksilver s; 

Qilicksilvor  j.f  6i 

Rav  Cnnsr.lirlalod  f'opp.  r  (,n 27) 

Repiihlic  Irnn  and  Steel  Co 571 

Repiihlic  Iron  and  Stool  Co..  pf..    .  1121 

^}.an,,'..    \  n,..r,A  Copper  (<n..    .  .  38 

<trf]  and  Iron, .  66J 

~tool  and  Irrm  pf...  102 
AChom.  (o) 
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87 
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74) 
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6i 

88) 

109) 
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8 

81 
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89 
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98 
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21! 


44) 
50) 
47) 
1161 

mi 


jaually  on  nalo  of 
1917,  voting  trust 


101 

24)  20 

1 00  shares,    (n)  1 
certiflcaton  were  e 


July  3 
July  1 
Oct.  18 
Nov.  14 
May  16 
May  16 
Sept.  23 
Apr.  29 
Xfay  14 
July  10 
•Mav  15 
Nov.  12 
Oct.  18 
May  16 
May  2' 
June  21 
Nov.  I 
Oct.  I 
Oct.  18 
.\ug.  12 
Jan.  24 
Oct.  23 
Nov.  14 
Nov.  6 
Nov.  13 
Oct.  18 
Nov,  7 
Mar.  15 
Nov.  12 
May  16 
•Ian.  31 
Doe.  II 
Mav  18 
May  16 
June  17 
Jan.    10 


May 
May 

.'Sept 
Felv 
May 
July 
July 
Mav 
Oct. 
Dec 
Aug 
Dec 
fVt 
Pec 
Sept 


Date 
Apr.  27 
Apr.  1 
.May  28 
Sept.  25 
May  25 


96) 
16) 

51 
61 
291 
14) 
3H 
34  i 

7) 


74 
25) 
38) 


88) 
29 
651 
22) 
431 
99! 
16) 
4) 


19) 
72) 
92) 


Dec,  30 
Dec.  30 
Dec.  30 
Jan.  4 
Dec.  30 
Nov.  12 
Dec.  28 
Jan.  15 
Jan.  2 
Dec.  30 
Dec.  30 
Mar.  6 
Apr.  4 
Dec.  28 
Jan.  29 
Sept.  23 
June  19 
Dec.  30 
Jan,  10 
Jan,  26 
June  24 
Jan.  25 
Jan.  15 
Jan.  17 
June  2ft 
Dec.  26 
Jan.  15 
Mav  2 
Mar  25 
Dec.  30 
Dec.  31 
Jan  7 
Mar.  2 
Dec.  30 
Jan  22 
Apr.      2 


Dec.  26 
Jan.  15 
Jan.  2 
Dec.  31 
Jan.  24 
Feb.  28 
Dec.  2ft 
Oct.  51 
Apr.  13 
Apr.  12 
Mar.  25 
Mar  25 
Dec  26 
Aor  \ 
Mar    H 


31 
II 

76) 
103! 


60) 
11 
61} 
611 
891 
104) 


33) 
36) 
81 
III 
91 
371 

168) 

103 
781 
31) 


20) 
751 
97 


ini 

731 
10) 


Total 
Sales 
354.125 
558,550 
2,186.194 
20.062 
4,760 

175.800 

16,665 

2.672.520 

96,450 

73.135 

4.976.410 

5,600 

127,015 

381.750 

133.580 

11.600 

127.952 

451.390 

310,710 

385.540 

18.700 

211.615 

9.070 

33.918 

4.034 

3.275 

41.715 

751.665 

112.189 

3.095 

1. 141.740 

564.772 

2.236 

837.065 

331,999 

208.520 

67.850 

4.540 

171.750 

266.067 

3.155 


319,896 

1.421.950 

24.830 

42.120 

99,525 

1.950 

328.165 

100.550 

98,400 

6.970 

31.853.040 

152.206 

634,820 

838 

700 

1  Par  valuo 
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627' 
1I4H7 
35141 


Open       High       I,c 

I  I 

51  6  3 

])  6)  2 

H  II 

145 
I) 


tJ7 

t  4 

146 

II 


.1    ♦  2 


7i'- 


lales  Company 

28)800  Consolidalcl  Ariiona  Smell 

321650  Consoliilntcd  Copper  Min.. 

229450  frcs.nn  Gold 

700  Davi.  Paly 

96685  IVnl.igh  Mine 

7440  Pi.nic  Kttenaion 

20715  Dundee  .\rifona  Copper. 


800  1... 

4807)2  II 

1196445  1 

3121  I 

270800  .  . 

407800  I  . 

.Jinn  (;,.  . 

2lin)  I1.-.I 

nnin  ii<,> 

lounnn  |ivi>. 


>t  llutir 


oppr 


\  T  !■    \\u 
Mining 
■Jnund.  w   i 
Ihrrk  Mining  and  Millii 


Open 

High 

Low 

Last 

II 

/l^ 

*t 

'0 

4i 

6 

4 

5 

5| 

51 

5 

51 

2 
M2 

iV 

'A 
10 

.2' 

li^ 

lol' 

9}' 

lo' 

(55 

t55 

II 

.t 

21* 
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II 

12 
2 
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ll'^ 

tl7 
1) 

23 
6 
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4) 
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if 
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4> 
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Sales  Company 

57670    Iron  Blossom 

243650    Jerome  Verde 

603875    Jim  Butler 

87460    Josevig-Kennecott 

343650    Jumbo  Extension 

14225    Kerr  Lake 

26255C    Kcwanas 

n  2450    La  Rose  Consolidated 

1 45900    Louisiana  Consolidated 

8400    MacNamara  Mining 

126900    McKinlev-Darragh 

113730    Magma  Chief 

58085    Magma  Copper 

420000    Marsh  Mining 

81070    Mason  Valley 

2900    Mines  of  America 

22100    Mogul  Mining 

47700    Mohican  Copper 

1611800    Mother  Lode 

69 1 800    National  Zinc  and  Lead 

83050    New  Cornelia   

3300    New  York  &  Honduras  Rosario  Mining 

52300    Nipissing 

141493    Nixon  Nevada 

496800    Ohio  Copper,  new,  w.  i 

934280    Onondaga  Mines 

638600    Paciec  Tungsten 

1 06800    Portland  Consolidated  Copper 

163300    Ray  Hercules 

2500    Red  Hill  Florence 

76150    Red  Warrior  Mining 

333200    Rex  Consolidated  Mining 

704200    Rochester  Mines 

8800    Santa  Fe  Copper 

48600    Seneca  Copper  Corporation 

1  22450    Senorito  Copper 

210680    Standard  Silver  Lead 

676700    Stewart 

607400    Success  Mining 

26545    Superior  Copper 

1 9695    Tonopah  Belmont 

1700    Tonopah  Di\-ide 

349075    Tonopah  Extension 

10235    Tonopah  Mining 

70520    Tri-BuUion 

23001 1    Trov-Arizona 

5000    Tintic  Mining 

20225    United  Eastern 

635605    U.  S.  Zinc  and  Lead 

65700    United  Wrde  Extension 

31500    1  tica  Mines 

i  500    \'erde  Combination  Copper 

498800    West  End  Consolidated 

974640    White  Caps  Manhattan 

162400    White  Caps  Extension 

105900    Wilbert  Copper 

1 8 1 00    Yukon  Gold  Mines 

t  Cents  per  share. 


Open 

i 

High 

t78* 

90' 

A 

iV 

tl5 

24 

5 

6 

t  6 

lOi 

Bonds  on  New  York  Stock  Exchange 


42 

t  6 
5i 
U 

t35 

i 

t27 

t28 
I5i 
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35 

i 

56 

38 


i 


91  15 

4  11 

9i  8 

lA  +31 


14 


I  ft 
6 
2i 
34 


f 

It 

H 

30 


3i 
31 
2,-, 
21 


t69 
tl2 
tlO 
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MINING   STOCKS   ON  BOSTON  EXCHANGE,  1918 


High 

Adventure I J 

Ahmeek 86 

Algomah 45c. 

AUouez 54 

Arizona  Commercial 16i 

Butte  Ballaklava 48c. 

Calumet  &  Arizona 73| 

Calumet  &  Hecla 470 

Centennial 1 43 

Copper  Range 311 

Daly  West 3 

Davis  Daly 61 

East  Butte 12 

Franklin 6 

Hancock 101 

Indiana 1 

Island  Creek 70 

Island  Creek,  pfd 84 

Isle  Royale 29 

Kerr  Lake 6; 

Keweenaw H 

Lake 81 

La  SaUe   3{ 

Mason  Valley 6 

Mass  Consolidated 7 

Mayflower-Old  Colony ...  44 

Michigan 4{ 

Mohawk 66i 

New  Arcadian 25 

Newldria 171 

Nipissing     9| 

North  Butte I7f 

North  Lake 95c. 

Oiibway U 

Old  Dominion 45^, 

Osceola 65 

Quincy 78 

St.  Mary's 57 

Santa  Fe IJ 

Shannon      5] 

South  Lake 2 

So.UtahM.&S 20-;. 

Superior     8t 

Superior  &  Boston 4J 

Trinity 45 

Tuolumne     Ui 

Utah  Apex  4i 

Utah  Consolidated 12 

Utah  Metal  and  Tunnel . .  3,'s 

Victoria 3 

Winona     2 

Wolverine 36 

Wyandot Ii"! 


Date 


May  13 
Feb.  27 
Aug.  24 
Nov.  22 
May  16 
Dec.  4 
Feb.  19 
Nov.  12 
Sept.  30 


Jan.  2 

Jan.  3 

May  15 

Feb.  18 

Julv  3 

Oct.  18 

May  15 

Mav  14 

Mar.  5 

Feb.  13 

Jan.  2 

Nov.  4 

Oct.  29 

May  16 

July  1 

Mar.  7 

Apr.  II 

May  16 


Date 
June  27 
Dec.  27 
July  1 1 
Dec.  31 
Jan.  5 
Oct.  21 
Dec.  27 
Dec.  26 
June  27 


June  21 
Dec.  31 
July  23 
Dec.  27 
Oct.  I 
Jan.  14 
Jan.  2 
Sept.  1 1 
Dec.  27 
Jan.  2 
Dec.  27 
Sept.  17 


Ma 


.  26 


Ma 


19 


Dec.    10 


May  16 
Jan.  2 
Feb.  21 
Jan.  2 
Jan.  3 
.Jan.  8 
Nov.  20 
Sept.  27 
Feb.  13 
Aug.  20 


June  28 
Dec.  26 
Aug.  29 


Feb.  14 
June  21 
Dec.  24 
June  1 1 
Dec.  27 
Dec.  27 
Dec.  12 
Apr.  10 
Sept.  30 
Dec.  30 
Feb.  19 
Aug.  13 
Sept.  23 
Dec.  27 


Nc 

Jan. 
Apr. 
Jan. 
Jan. 


Mo 


31 


4i 
2{ 

13* 
J 


n 

H 
105 


79! 

24 

5; 


.Alaska    Gold    M.,    6% 

conv.,  '25,  Series  A 

Alaska    Gold    M.,    6% 

conv.,  *26,  Series  B.. . . 

Am.  Sm.  &  Ref.,  1st  30- 

yr.  5'8,  Series  A.  1947.. 

Beth,  Steel,  Ist  ext.  5's, 

1926 

Beth.  Steel,  1st  and  ref. 

5's,  1942 

Braden  Copper,  coll.  tr. 

6's,  1931 

Cerro  de  Pasco,     10-yr. 

conv.  6's,  1925   

Chile  Copper,  conv.  7's, 

1923 

Chile  Copper,  conv.  6*8, 

1932    

Chile  Copper,  conv.  6's, 

1932  full  paid 

Chile  Copper,  coll.  tr.  6's, 

1932     

Granby    Consol.,    conv. 

6's, '28 1095 

Granby  Consol.,  stamped        1091 
Colo.  Fuel  &  Iron,  gen. 

s.f.g.,  5's,  1948 975 

Illinois  Steel,  deb.  45's. 

1940 94 

Indiana  Steel,   Ist  mtg., 

5's,    1952 1035 

Lacka.   Steel,    Ist  conv. 

5's,  1923 lOU 

Lacka.  Steel,    1st  conv. 

mtg.  5's.  Series  A.  1950         107> 
Mex.  Petrol,  1st  and  ref. 
conv.    10-yr.    s.f.    6's, 

series  A,  1921 Ill 

Mex.  Petrol.  Ist  and  ref. 
conv.    10-yr.    s.f.    6'9, 

series  C,  1921 1105 

Nat'lTube,  Istmtge.  5's, 

1952      103 

Republic  I.  &  S.   I0-3O- 

yr.s.  f.  5's,  1940  .  101  J 

Tenn.  C.  I.  &  R.R.,   1st 

5's,    1951 1035 

Tenn.  Copper,  Ist  conv. 

6's,  1925 101} 

U.   S.  Sm.,  Ref.  &  M., 

conv.,  6's,  1926 109 

U.S.  Steel,  10-60yr.,s.f. 

1963 1075 

U.S.  Steel,  1 0-60  yr.,  s.f. 

5'a,  1963,  registered...  107 

Va.  Iron  C.  &  C,  Ist  5's, 

1949 90 


— 19 
High 

7 . 

Low 

High 

Low 

Last 

bales  in 
$1000 

85 

14 

39 

18 

32! 

188 

84i 

14 

36 

18 

32 

305 

92| 

84 

95i 

841 

92 

1,682 

104 

93  S 

99 

92 

95! 

317 

102 

86! 

935 

86 

875 

480 

98 

89 

96i 

89i 

96 

892 

118 

100! 

(«) 

W) 

(a) 

(a) 

132 

96i 

118! 

102! 

108 

1,643 

101 
lOOJ 

70 
80 

895 

77 

84 

468 

945 
96! 


835 

506 

97i 

487 

96 

358 

397 
8,038 


(o)  Entire  issue  called  for  redemption,  May,  I  1918. 


Hoover  Talks  Bluntly 

Hoover's  friends  know  how  deeply  he  feels  and  how 
straightforwardly  he  speaks.  They  can  readily  appreci- 
ate his  attitude  when  recently  the  Baron  von  der 
Lancken  and  Dr.  Reith,  who  were  prominent  in  the  Ger- 
man administration  of  Belgium,  telegraphed  from  Ber- 
lin to  Walter  Lyman  Brown,  Director  of  the  Commission 
for  Relief  in  Belgium,  at  Rotterdam,  that  they  had  been 
appointed  by  the  German  government  to  negotiate  with 
Hoover  for  food  supplies,  and  that  they  desired  Mr. 
Hoover  to  advise  them  as  to  when  and  where  he  would 
meet  them. 

In  answer  to  the  request  for  a  conference,  Mr.  Hoover 
sent  this  message  to  Mr.  Brown: 

"You  can  describe  two  and  a  half  years  of  arrogance 
toward  ourselves  and  cruelty  to  the  Belgians  in  any 
language  you  may  select,  and  tell  the  pair  personally  to 
go  to  hell,  with  my  compliments.  If  I  have  to  deal  with 
Germans,  it  will  not  be  with  that  pair." 

It  was  to  Baron  von  der  Lancken  that  Brand  Whit- 
lock,  American  Minister  to  Belgium,  vainly  appealed  to 
intercede  for  Miss  Edith  Cavell,  the  English  nurse  who 
was  executed  by  the  Gennans  on  the  charge  of  "treach- 
ery." The  designation  of  that  pair  by  the  Berlin  gov- 
ernment to  negotiate  with  Hoover  shows  that,  whether 
autocratic  or  democratic,  it  is  unable  to  appreciate  the 
fitness  of  things. 
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New  War-Minerals  Bill  Introduced 

Bills  authorizing  the  Secretary  of  the  Interior  "to 
determine,  adjust,  and  pay  losses  sustained  by  invest- 
ment preparatory  to  production  of  war  minerals"  have 
been  introduced  in  Congress.  The  Senate  bill  was  in- 
troduced by  Senator  Henderson.  Identical  bills  have 
been  introduced  by  several  members  of  the  lower  house. 

The  bill  provides  that  the  cost  of  the  investigation  of 
the  subject  and  the  pajTnent  of  claims  are  to  be  taken 
from  the  money  appropriated  by  the  War-Minerals  Act, 
and,  "that  said  funds  and  appropriations  shall  continue 
to  be  available  for  said  purposes  until  such  time  as  the 
Secretary  shall  have  fully  exercised  the  authority  here- 
by granted  and  has  performed  and  completed  the  duties 
hereby  provided  and  imposed." 

The  Secretary  is  directed  to  determine  the  losses  sus- 
tained in  efforts  to  produce  war  minerals  "to  supply 
the  urgent,  published  and  evident  needs  of  the  Nation 
during  the  war."  The  bill  allows  a  wide  range  to  claim- 
ants, as  it  covers  "money  heretofore  invested  or  con- 
tracted to  be  invested  and  obligations  incurred  by  any 
and  all  persons  and  investors  for  producing,  or  for  the 
purpose  of  producing  or  preparing  for  producing  or 
acquiring  property  for  producing,"  the  war  minerals 
within  the  United  States. 

The  action  of  the  Secretary  is  to  be  final.  He  is  in- 
structed to  consider  claims  having  a  basis  on  moral, 
equitable,  and  just  grounds.  The  full  text  of  the  bill 
follows : 

A  bill  to  .xupplement  an  act  of  Congress  approved  Oct.  5,  1918, 
(public  numbered  220).  and  to  authorize  the  .Secretary  of  the 
Interior,  from  the  funds  appropriated  by  said  act,  to  determine, 
adjust,  and  pay  losses  sust.ilned  by  investments  preparatory  to 
production  of  war  minerals  mentioned  In  said  act. 

Be  It  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Concre.ss  as.iembled.  That  the 
Secretary  of  tho  Interior  be,  and  hereby  is.  authorized  and  direct- 
ed to  ascertain  and  determine  the  amount  or  amounts  of  money 
heretofore  Invested  or  contracted  to  be  investi-d  and  oblli;allons 
Incurred  by  any  and  all  persons  and  Investors  for  producing,  or 
for  the  purpose  of  producing  or  preparing  for  producing  or  acqulr- 
InK  property  for  producing,  within  the  United  States,  to  supply 
the  urgent,  published,  and  evident  needs  of  the  Nation  during 
the  war,  any  ores,  metals,  minerals,  or  mineral  substances  men- 
tioned and  enumerated  in  nn  act  of  rnngresa  approved  Oct.  .I, 
1918  (public  numbered  220),  entitled  "An  act  to  provide  further 
for  the  national  security  and  defensic  by  encouraging  the  pro- 
duction, conserving  the  supply,  and  controlling  the  dl.olributlon 
of  those  ores,  metnls.  and  minerals  which  have  formerly  been 
largely  Imported,  or  of  which  there  Is  or  may  be  nn  Inadequate 
supply":  and  that  said  Secretary  ascertain,  determine,  adjust, 
liquidate,  and  out  of  the  moneys  provided  and  appropriated  by 
said  act,  pay  to  the  parties  entitled  thereto  the  amount  of  such 
losses  and  damages  as  he,  ilie  said  .Secreinry.  shall  And  and  de- 
termine have  hfcn  sustained  and  suffered  or  are  likely  to  be  sus- 
tained and  suffrred,  by  reason  of  having  ninde  such  Investments 
for  said  purposes  or  having  produced  surplus  storks  of  such 
materlAls ;  and  that  In  each  case  he  shall  make  such  determina- 
tion, provision,  settlement,  advancement,  or  final  payment,  and 
by  agreement  T.lth  owners  and  claimants  make  such  other  ad- 
justment or  take  such  other  action  as  he  shall  find  and  determine 
to  be  Just,  equitnble.  reasonnhln.  and  expedient  ;  and  that  he  make 
such  provisions  as  he  may  de«m  neresssry.  advisable,  and  reason- 
able to  prevent  further  |oa«<<s  pending  flnal  decision,  settlement, 
and  disimsltlon  In  any  <fi«r  nr  rnoes  ,  that  the  payments  herein 
authnrliied  he  made  to  the  claimant  or  clnimRnls  the  said  .Secre- 
tary shall  Hnd  to  be  motnlly,  equitably,  and   liistlv  entitled  therein 


that  in  ascertaining  and  determining  the  losses  and  damages 
.sustained  or  to  be  sustained,  and  the  adjustments,  settlements, 
payments,  and  provisions  to  be  made,  the  said  Secretary  shall 
consider  the  prices  and  conditions  existing  at  the  time  of  each 
investment  and  the  prices  and  conditions  existing  prior  to  the 
war.  as  well  as  those  existing  at  the  time  of  such  determination, 
adjustment,  and  .settlement.  tOKCther  with  all  of  the  circumstances 
and  conditions  of  each  case :  that  the  flnal  determination,  de- 
cision, provision,  disposition,  and  action  of  said  Secretary  In  each 
rase  shall  be  conclusive  and  final ;  that  all  payments  shall  be 
made  and  all  expenses  Incurred  by  the  Secretary  paid  from  the 
funds  and  appropriations  provided  and  appropriated  by  said  act 
of  Oct.  .5.  1918  (public  numbered  220),  and  that  said  funds  and 
appropriations  shall  continue  to  be  available  for  saJd  purposes 
until  such  time  as  the  said  Secretary  shall  have  fully  exercised 
the  authority  hereby  granted  and  performed  and  completed  the 
duties  hereby  provided  and  Imposed. 

Sec.  2.  That  a  report  of  all  operations  under  this  act,  includ- 
ing receipt.^!  and  disbursements,  shall  be  made  to  Congress  on  or 
before  the  first  Monday  In  December  of  each  year. 

Sec.  3.  That  nothing  in  this  act  shall  be  construed  to  confer 
jurisdiction  upon  any  court  to  entertain  a  suit  against  the  United 
States. 


Bastin  Heads  Reorganized  Division 

An  important  reorganization  of  the  mineral-resources 
division  of  the  U.  S.  Geological  Survey  is  in  progress. 
Edson  S.  Bastin  has  been  appointed  to  take  charge  of  a 
reformed  and  extended  division.  In  explaining  the 
need  for  the  change.  Director  George  Otis  Smith  said: 

The  pre-war  activities  of  the  Survey  now  must  be  expanded  so 
ns  to  include :  the  collection  of  more  complete  statistics  bearing 
upon  domestic  consumption,  supplementing  the  figures  that  show 
domestic  production  with  more  data  regarding  stocks  and  Im- 
ports and  exports  :  the  quarterly  and  monthly  publication  of  sta- 
tistical returns,  thus  making  the  current  statistics  valuable  as 
industrial  guides  as  well  as  historical  records :  the  study  of  the 
international  movement  of  mineral  raw  materials,  as  bearing 
upon  the  domestic  industry  :  and  the  investigation  of  the  extent 
of  the  world  supply  of  minerals,  the  world  view  being  essentia! 
to  the  home  industry,  for  it  Is  no  longer  enough  to  know  simply 
what  are  the  mineral  resources  of  the  United  Stales,  Full  develop- 
ment of  all  these  lines  of  Inquiry  will  necessitate  complete  coopera- 
tion with  other  bureaus  and  departments  and  larger  utilisation  of 
the  Survey's  own  resources  of  scientific  personnel. 

The  division  will  include  four  sections — metals,  non- 
metals  other  than  fuels,  mineral  fuels,  and  foreign  re- 
serves. G.  F.  Laughlin  will  be  the  geologist  in  charge 
of  the  metal  section;  R.  \V.  Stone  the  geologist  in 
charge  of  the  non-metals  section ;  C.  E.  Lesher  the  geolo- 
gist in  charge  of  the  mineral-fuels  section,  and  J.  B. 
Umpleby  the  geologist  in  charge  of  the  foreign-reserves 
section. 

H.  D.  McCaskey.  who  has  had  charge  of  the  division 
of  mineral  resources  for  many  years,  continued  that  ad- 
ministrative work  at  considerable  personal  sacrifice  dur- 
ing the  war,  but  declined  to  ask  for  relief  until  the 
emergency  had  passed.  In  the  future,  he  will  devote 
his  time  to  the  study  of  special  phases  of  mineral  re- 
sources which  he  has  not  been  able  to  undertake  compre- 
hensively, owing  to  the  burden  of  administrative  work. 

Mr.  Bastin,  the  new  chief  of  the  division,  was  born  in 
Chicago  in  1878.  He  was  graduated  from  the  Uni- 
versity of  Michigan  in  1002  and  received  his  technical 
training  at  the  University  of  Chicago.  He  began  his 
work  with  the  Geological  Survey  in  1904.  In  1913  and 
in   I'M  I,  howin-pr,  he  roftirned  to  the  University  of  Chi- 
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cago  as  lecturer  on  economic  geology.  He  then  again 
took  up  his  work  with  the  Survey.  His  field  work 
on  economic  geology  has  been  confined  largely  to  the 
Breckenridge,  Gilpin  County,  Boulder  County,  Clearfield 
County,  Ouray,  Telluride,  Red  Mountain,  San  Juan  and 
Aspen  districts  of  Colorado;  Patagonia,  Pierce,  Wicken- 
burg,  Kingman,  and  Chloride  districts  in  Arizona ;  and 
the  Tonopah  and  Virginia  City  regions  in  Nevada.  In 
September,  1916,  Mr.  Bastin  went  to  Chile  to  make  a 
special  geological  report  on  the  mines  of  the  Braden 
Copper  Co.  This  occupied  a  year.  On  his  return,  he 
was  retained  for  several  months  as  lecturer  on  mining 
geology  at  the  Massachusetts  Institute  of  Technology. 
Since  the  beginning  of  the  war,  he  has  acted  as  secre- 
tary of  the  departmental  committee  on  war  minerals  and 
their  derivatives.  Up  to  the  close  of  1918,  he  was  in 
charge  of  the  mineral  bureau  of  the  War  Trade  Board. 


May  Delay  War-Minerals  Relief 

Pending  the  outcome  of  the  present  controversy, 
which  deals  chiefly  with  War  Department  agreements 
and  contracts,  it  is  not  probable  that  the  Henderson 
bill  providing  for  the  relief  of  producers  of  war  min- 
erals will  be  pushed.  After  the  Senate  had  given  some 
evidences  of  regarding  the  Hitchcock  bill  with  favor, 
the  measure  apparently  has  received  its  quietus  at  the 
hands  of  Benedict  Crowell,  the  Assistant  Secretary  of 
War.  In  a  communication  to  Senator  Fletcher,  Secretary 
Crowell  said : 

The  Hitchcock  bill  provides  for  the  establishment  of  an  Ad- 
justment Commission  of  three  members,  who  shall  decide  all 
cases  of  cancellation  of  existing  valid  contracts  or  orders  of 
the  War  Department,  and  also  all  cases  in  which  a  contract  was 
not  made  or  signed  as  provided  by  law. 

The  War  Department  is  strongly  convinced  that  the  enactment 
of  this  bill  would  cause  great  and  unjustifiable  delay  in  settling 
the  proper  claims  of  contractors  and  would  most  unjustly  throw 
hundreds  of  contractors   into   bankruptcy. 

It  would  fir.-it  be  necessary  for  the  President  to  appoint  the 
members  of  the  commission.  The  Senate  must  then  confirm  the 
appointments.  Thereafter  the  board  must  organize  and  familiarize 
itself  with  its  duties.  If  regional  boards  of  examiners  are  ap- 
pointed, their  membership  must  be  selected  and  their  machinery 
started. 

These  various  steps  will  necessarily  take  time.  After  they  have 
been  performed,  the  board  will  find  itself  confronted  with  a 
situation  which  will  absolutely  prevent  prompt  settlements.  This 
situation  will  result  both  from  the  magnitude  of  the  task  and 
from  the  almost  total  lack  of  assistance  provided  for  the  board 
in  the  bill. 

Incomplete  figures  show  that  the  total  number  of  settlements 
which  would  cnme  before  the  board  would  exceed  25.000.  That 
this  is  an  impossible  task  for  three  men  in  one  year  is,  of  course, 
obvious. 

Tour  attention  is  invited  to  the  fact  that  the  entire  appropria- 
tion provided  by  the  bill  is  only  $50,000  ;  that  $35,000  of  this 
amount  will  be  used  to  pay  the  salaries  of  the  three  members  o£ 
the  board  and  the  secretary;  and  that  only  $15,000  will  be  left  for 
the  accountants,  investigators,  clerical  assistance  and  office  ex- 
penses of  the  central  board  and  the  entire  expenses  of  all  such 
boards  of  examiners  as  may  be  appointed.  Comment  on  the  utter 
inadequacy  of  such  an  appropriation  is  unnecessary.  .\t  the  vei.v 
outset,  the  board  would  be  choked  with  work,  and  this  condition 
would  become   liopelessly  more  aggravated  each  succeeding  week. 

In  addition  to  being  utterly  unable  to  do  its  work^  the  Adjust- 
ment Board  provided  by  S.  5261  is  entirely  unnecessary,  for  the 
reason  that  the  War  Department  already  has  established  and  at 
work  a  machinery  adequate  to  handle  efhciently  and  promptly  all 
settlements.  Without  now  going  into  the  details,  the  department 
has  a  central  board  of  contract  review  in  each  of  the  eight  sup- 
ply bureaus  in  Washington  ;  also  a  total  of  24  local  or  district 
boards  in  various  sections  of  the  countrj'  making  settlements  for 
the  Ordnance  Department  and  the  former  Quartermaster  Corps. 
The  department  has  also  established  in  Washington  a  Board 
of  Contract  Adjustment  to  which  the  Secretary  of  War  refers 
tor  decision  all  cases  in  which  the  contractor  and  the  contracting 
officer   are  unable   to  agree.      Furthermore,    several    thousand   con- 


tracting offlcers.  accountants,  investigators  and  other  assistants 
are  now  at  work  helping  the  boards  to  make  prompt  settlements. 
On  the  enactment  of  the  legislation  which  the  War  Department  Las 
requested,  this  machinery  is  prepared  to  start  immediately  on  the 
cases  in  which  contracts  were  not  made  or  signed  as  provided 
by  law. 

The  War  Department  feels  very  earnestly  that  the  good  faith 
of  the  Government  is  pledged  to  a  prompt  settlement  and  pay- 
ment of  all  just  claims  of  contractors.  The  department  stands 
fully  ready  to  make  such  settlements,  and  is  already  doing  so 
where   the  contracts   were   made  and   signed  as  provided  by  law. 

The  Dent  bill,  as  amended  by  the  House  Committee  on  Military 
Affairs,  will  meet  the  requirements  of  the  situation  if  amended 
in  a  few  further  respects  as  suggested  by  the  War  Department 
and  will  enable  the  department  to  utilize  its  existing  boards  and 
its  existing  personnel  to  make  prompt  settlements  of  all  formal 
and  informal  contracts. 


Cannot  Import  Potash  for  Months 

Edward  N.  Hurley's  statement  given  to  the  press  in 
Paris  that  all  returning  American  ships  would  carry 
potash  from  Alsace  caused  domestic  producers  to  protest 
strongly.  This  led  Senator  Hitchcock,  of  Nebraska,  to 
investigate  the  matter.  His  comment  on  the  subject 
made  on  the  floor  of  the  Senate  is  in  part  as  follows: 

For  the  present,  it  is  the  intention  of  the  War  Trade  Board  not 
lo  allow  the  importation  of  potash  until  the  peace  treaty  ia 
signed,  for  the  reason  that  the  potash  industry  has  been  en- 
couraged by  Government  agents  during  the  war  to  go  to  an  ex- 
traordinary expense  in  the  development  and  production  of  potash, 
.and  a  large  supply  of  potash  is  now  on  hand.  The  fertilizer  com- 
panies are  refusing  to  buy  this  potash  in  the  hope  of  being  able 
to  import  potash  from  Europe  to  put  into  fertilizers  during  the 
present  season.  This  is  utterly  impossible.  During  this  season 
it  is  holding  out  a  false  hope  to  the  agriculturists  who  are  dd!- 
pending  on  fertilizers  ;  potash  cannot  be  imported  for  months  y<'t 
to  come.  The  order  of  the  War  Trade  Board  still  stands,  and  tH.e 
War  Trade  Board  has  taken  occasion  to  send  to  Mr.  Hurley  in- 
formation that  that  order  still  holds  good.  It  would  be,  in  effect, 
a  breach  of  faith  on  the  part  of  the  Government,  after  encourag- 
ing the  potash  men.  as  a  war  industry,  to  produce  the  potash  at 
this  time  and  at  great  expense,  now  to  make  it  impossible  for  the 
companies  to  niarket  their  product.  I  think  that  the  fertilizer 
companies  which  are  depending  upon  securing  potash  from  Europe 
at  this  season  for  their  fertilizers  will  find  that  they  are  antici- 
pating something  that  is  iinpossible. 

I  wish  to  say  in  this  connection  that  I  have  introduced,  and 
there  is  still  upon  the  table  of  the  Senate,  a  resolution  which  I 
may  ask  later  to  have  considered,  directing  the  Federal  Trade 
Commission  to  inquire  whether  the  fertilizer  companies  of  this 
country  have  entered  into  a  combination  to  refuse  to  buy  this 
potash,  whethe-  those  fertilizer  companies  have  large  interests 
in  European  potash  mines,  and  whether  or  not  European  potash 
companies,  notably  those  of  Germany,  have  interests  in  the 
American  fertilizer  companies.  I  think  that  this  is  susceptible  of 
some  proof.  Tliere  seems  to  be  a  combination  at  the  present  time 
of  fertilizer  companies  to  refuse  to  buy  the  American  potash  that 
has  been  produced  at  the  urgent  request  and  under  the  stimulation 
of   the   Government   urging. 


Platinum  Supply  To  Remain  Scant 

Practically  no  platinum  is  in  the  hands  of  Russian 
banks,  according  to  information  reaching  Washington. 
There  is  some  in  the  hands  of  individuals  in  Russia,  but 
this,  it  is  believed,  does  not  exceed  .50,000  oz.  All  oper- 
ations in  Russia  have  ceased,  and  it  is  believed  that  two 
years  must  elapse  before  there  can  be  any  hope  of 
enough  production  for  it  to  be  a  factor. 

Any  decided  easing  off  of  the  stringency  in  the  metal 
is  not  expected  by  oflScials  here.  There  is  to  be  no 
scrapping  of  sulphuric-acid  plants,  so  that  little  of  the 
platinum  being  used  as  a  catalyzer  will  be  released. 
Some  platinum  has  been  allocated  to  plants  not  yet  built, 
but  that  surplus  and  more  probably  will  be  demanded 
for  nitric-acid  plants.  There  is  every  I'eason  to  be- 
lieve that  the  Government  will  carry  out  its  plans  for 
the  production  of  nitrates. 
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Molybdenite  in  Norway 

There  are  a  number  of  depos5its  of  molybdenite  in 
Norway,  the  principal  ones  being  situated  near  Flek- 
kefjord,  in  the  southern  section  of  the  Stavanger  Amt, 
and  the  working  of  these  deposits  is  the  only  mining 
of  any  importance  carried  on  in  this  district,  says 
Commerce  Repm-ta.  New  mines  are  being  opened  and 
companies  formed  to  exploit  them.  As  yet  there  are 
no  plants  in  Norway  where  the  product  molybdenite 
(MoS.)  can  be  converted  into  ferromolybdenum,  and 
a  market  must  be  found  abroad.  Small  quantities  go 
to  Sweden.  To  prevent  molybdenite  from  reaching  the 
Central  Powers,  where,  it  was  reported,  it  is  used  ex- 
tensively to  manufacture  quality  steel,  the  British 
government  made  contracts  for  the  purchase  of  almost 
the  entire  output  of  1917.  The  price  paid  was  high, 
$4.25  per  lb.,  and  caused  much  activity  in  the  mining 
and  reduction  industry. 

A  company  was  formed  to  undertake  the  production 
of  ferromolybdenum  and  other  products  of  molybdenum. 
The  plant  is  to  be  at  Flekkef  jord  or  Sandnes,  where  the 
raw  material  is  convenient  and  water  power  obtainable. 
It  is  said  that  the  company  has  acquired  the  patent 
rights  for  a  process  by  which  ferromolybdenum  can  be 
produced  without  the  usual  waste,  which  is  from  20  to 
30^0  of  the  molybdenite  with  ordinary  processes.  It  is 
not  known  when  the  plant  will  be  completed  and  ready 
for  operation. 

The  Siberian  Mines 

Latest  news  from  Russia,  according  to  the  Statist, 
is  to  the  effect  that  the  Siberian  government  is  becom- 
ing .stronger.  Men  of  tried  ability  and  honesty  who 
refused  to  be  connected  with  previous  governments  have 
now  joined.  All  the  properties  of  the  group  are  free 
from  Bolshevik  influence,  and  preliminary  resumption 
of  operations  is  reported,  in  particular  coal  mining  and 
production  of  lead,  for  both  of  which  a  good  market 
exists  in  Siberia.  Resumption  of  copper  production  on 
a  large  scale  depends  upon  ability  to  obtain  stores  and 
materials,  and  upon  improvement  in  transport  condi- 
tions. Until  the  Bolshevik  influence  vanishes  from 
Western  Russia,  and  the  railway  outlets  therefrom  are 
available,  big-scale  operation  under  normal  conditions 
can  hardly  be  looked  for. 

No  real  damage  has  apparently  been  done  to  the 
Irtysh  properties,  and  the  managing  director  has  re- 
cently telegraphed  that  the  position  is  promising.  In 
regard  to  Kyshtim,  it  has  not  been  possible  to  prepare 
the  accounts  of  the  Russian  companies  for  1016-17. 
but  the  blister  copper  output  is  known  to  have  been 
about  5000  tons  in  the  latter  year,  against  6392  tons  in 
the  former.  The  Tanalyk's  production  of  blister  copper 
is  placed  at  about  700  tons  for  1917,  against  687  tons  in 
1916.  The  plants  have  been  shut  down  since  the  be- 
ginning of  1918. 

Mininp:  in  (Jcrnian  East  Africa 

The  principal  mining  group  in  the  protectorate  of 
German  East  Africa,  according  to  extracts  from  the 
British  Board  of  Trade  Journal,  printed  in  Commerce 
Reports  of  Jan.  2,  consisted  of  the  Centralafrikanische 
Seen  Gesell.ichaft  (Central  African  Lakes  Co.).  the  Cen- 


tralafrikanische Berg^verks  Gesellschaft,  the  Kironda 
Goldminen  Gesellschaft,  and  the  Irangi  Syndikat.  The 
second  company  was  an  offspring  of  the  first  named  and 
the  third  an  offspring  of  the  second.  The  Irangi  Syn- 
dikat was  founded  in  1896  by  the  Diskonto  Gesell- 
schaft and  the  Norddeutsche  Bank  of  Hamburg. 

The  parent  mining  company,  the  Central  African 
Lakes,  founded  in  Berlin  in  1002,  was  itself  chiefly  con- 
cerned with  the  salt  works  at  Gothorp,  and  from  1910 
onward  paid  a  steady  S^c  dividend.  The  Lakes  com- 
pany's gold  mining  claims  were  represented  by  an  inter- 
est in  the  subsidiary  Bergwerks  Company  (1905),  which, 
in  its  turn,  made  over  its  rights  in  the  Schenkwe  gold 
fields  to  the  Kironda  Gold  Mining  Co.  The  original 
holding  of  the  Lakes  company  in  the  Bergwerks  concern 
was  one-half,  but  the  proportion  appears  to  have  been 
since  reduced. 

The  Bergwerks  and  the  Irangi  Syndikat  each  held  a 
one-fifth  interest  in  the  Kironda  company,  founded  in 
1008,  of  which  the  capital  was  1,250,000  marks.  The 
Kironda  company  produced  nearly  1,000,000  marks' 
worth  of  gold  in  1911  and  made  224,000  marks'  profit 
but  afterward  did  less  well.  Gold  mining  in  the  pro- 
tectorate was  upon  a  very  small  scale  in  comparison 
with  the  industry  in  British  South  Africa. 


Resume  the  Gold  Standard 

The  London  cables  announce  that  the  committee  on 
financial  facilities  for  after-war  trade  has  completed 
its  preliminary  report.  It  recommends  the  resumption 
as  soon  as  possible  of  the  gold  standard  and  reducing 
inflation  caused  by  short-time  government  borrowing  of 
the  banks.  Resumption  of  the  gold  standard  in  Eng- 
land means  exactly  what  it  means  in  the  United  States, 
says  the  Tribune.  It  does  not  mean  that  there  has  ever 
been  in  England  during  the  war  any  definite  gold  pre- 
mium or  depreciated  paper  currency,  any  more  than 
there  has  been  any  gold  premium  or  depreciated  cur- 
rency in  the  United  States.  Both  countries,  while  re- 
maining nominally  upon  a  gold  basis,  had  actually 
stopped  free  payments  in  gold,  and  were  therefore 
actually  upon  a  paper  basis.  The  paper  in  England 
was  treasury  notes,  bank  notes  and  bank  credits.  The 
paper  in  the  United  States  was  chiefly  Federal  Reserve 
notes  and  bank  credits.  England  proposes  now  to  "re- 
sume" by  annulling  her  embargo  upon  gold  exports. 
The  United  States  should  do  the  same,  promptly  and 
without  further  hesitation. 


A  Plea  for  Common  Honesty 

The  Wall  Street  Journal  says:  "Let  it  be  supposed 
that  a  private  company,  the  U.  S.  Steel  Corporation,  for 
example,  should,  because  of  inefficient  bookkeeping, 
neglect  to  pay  wages  for  several  months.  In  such  an  al- 
together impossible  contingency  everyone  knows  what 
the  result  would  be.  The  company,  in  fact,  could  not 
hold  up  wages  even  for  a  few  hours  without  risking  a 
strike. 

"But  the  U.  S.  Government  is  doing  exactly  that  thing 
with  the  soldier.  Not  only  are  his  wages  in  arrears, 
but  those  dependent  upon  him  have  not  received  punctu- 
ally, to  put  it  mildly,  what  was  guaranteed  when  the 
soldier  was  drafted.     He  has  not  the  recourse  of  the 
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Steel  employee,  because  he  cannot  strike.  But  is  it 
common  honesty  to  subject  him  to  a  privation  so  serious 
as  this? 

"There  is  a  growing  and  dangerous  feeling  in  Wash- 
ington that  the  U.  S.  Government  can  be  guilty  of  acts 
of  tyranny,  neglect,  and  flat  dishonesty  which  would 
not  be  tolerated  in  private  corporations  and  would  be 
personally  abhorrent  to  members  of  Congress  who  are 
willing,  by  indifference  or  even  pernicious  activity,  to 
encourage  such  government.  Is  there  anything  re- 
corded in  the  relation  of  corporations  to  those  whom 
they  serve  more  shamelessly  dishonest  than  that  of  the 
postoffice  to  the  railroads  in  the  transmission  of  mail? 
The  abuse  of  the  contract  is  notorious,  and  the  politician 
thinks  it  upon  the  whole  rather  clever  to  cheat  the 
property  holder  in  railroads  out  of  his  just  due  for 
service  performed." 


Me.xico.     The  gain  in  the  nation's  stock  of  gold  since 
Aug.  1,  1914,  is  shown  by  the  following  table: 

GOLD    IMPORTS   A.XD    EXPORTS 


How  Is  Germany  Going  To  Pay? 

How  to  get  blood  out  of  the  German  stone  is  the 
question  that  is  worrj-ing  not  a  few  of  our  Allies,  re- 
marks the  Evening  Post.  An  even  more  startling  prob- 
lem is  liow  to  take  wealth  from  Germany  without  ruin- 
ing onrselves  by  it.  Sir  Eric  Geddes,  First  Lord  of  the 
British  Admiralty,  says  that  a  German  indemnity  must 
be  paid  in  gold,  goods,  or  labor.  But  Germany  has  no 
gold;  and  "if  we  received  the  indemnity  in  goods  it 
would  stagnate  our  production  and  labor  market."  And 
thus  Mr.  Lloyd  George:  "Germany  ought  to  pay;  she 
must  pay  as  far  as  she  can,  but  we  are  not  going  to  al- 
low her  to  pay  in  such  a  way  as  to  wreck  our  industries." 
And  if  Germany  is  made  to  pay,  it  might  unduly  stimu- 
late her  mannfactures  and  export  trade !  Horrible  pre- 
dicament I 

A  way  out  is  suggested  by  Sidney  Low  in  a  letter  to 
the  London  Times.  Goods  and  labor  are  not  Germany's 
only  assets.  She  has  immense  natural  resources.  "Her 
iron  fields  and  coal  mines,  even  after  the  cessation  of 
French  Lorraine,  will  still  be  among  the  richest  in  Eu- 
rope; she  has  copper,  lead,  zinc,  and  silver;  and  potash 
deposits  of  unique  importance."  Authoritative  esti- 
mates place  the  gross  value  of  Germany's  mineral  re- 
sources as  high  as  1000  billion  dollars,  and  even  more ; 
and  the  Ruhr  basin  mines  alone  are  said  to  be  worth 
225  billions.  Mr.  Low's  proposal  is  that  the  Allied  gov- 
ernments require  Germany  to  surrender  to  them  the 
usance  of  such  of  her  mines  and  mineral  deposits  as 
would  yield  from  500  to  1000  millions  annually  for  the 
next  30,  40,  or  50  years.     It  is  a  gorgeous  proposal. 


Bulletin  Discusses  Gold  Situation 

Washington  Correspondence 

The  forthcoming  issue  of  the  Federal  Reserve  Board's 
bulletin  will  contain  a  discussion  of  the  present  gold 
situation  of  the  world.  It  is  pointed  out  that  the 
restoration  of  the  free  gold  market  under  proper  condi- 
tions at  as  early  a  date  as  may  be  feasible  is  strongly 
to  be  desired.  Some  of  the  problems  in  this  connection 
are  discussed.  During  the  month  ended  Dec  10,  gold 
imports,  it  is  stated,  amounted  to  $2,412,000,  coming 
largely  from  Mexico,  Canada,  and  Portuguese  Africa. 
Gold  exports  during  the  same  period  totaled  $1,132,- 
000.     The  latter  were  consigned  chiefly  to  Chile  and  to 


(000  omitted) 

Excess  Im- 
ports Over 

Imports 

Exports 

Exports 

Mig.   1   to  Dec. 

m, 

1914. 

$23.2.53 

$104,972 

(1)    $81,719 

.Jan.    1    to    Dec. 

;<i 

1915. 

451.955 

31.426 

420.529 

Jan.    1    to    Dec. 

HI 

1916. 

685.745 

155.793 

529.952 

.Ian.    1    to    Dec. 

a1 

1917. 

553.713 

373,171 

181,542 

Jan.    1    to    Dec. 

10, 

1918. 

61,066 

39,701 
$704,063 

21.342 

Totals 

.  .  .$1,775,732 

$1,071,669 

( 1 )    Excess  of  exports  over  imports. 

Only  a  portion  of  the  information  to  be  contained  in 
the  article  was  allowed  to  become  available.  It  will  in- 
clude elaborate  tabulations,  showing  the  present  gold 
position  of  the  world. 


Mining  Congress  Forms  New  Division 

The  war-minerals  division  of  the  American  Mining 
Congress  has  been  formally  organized  and  the  following 
executive  committee  elected:  A.  J.  Edwards,  Batesville, 
Ark.,  chairman  (manganese)  ;  Howard  F.  Wierum,  Val- 
ley, Wash.,  vice-chairman  (magnesite)  ;  Nelson  Frank- 
lin, Denver,  Colo,  (chrome)  ;  W.  L.  Gazzam,  Seattle, 
Wash,  (chrome)  ;  Courtney  DeKalb,  San  Francisco 
(chrome)  ;  Nathaniel  P.  Pratt,  Atlanta,  Ga.  (pyrites)  ; 
J.  J.  Jensen,  Salt  Lake  City,  Utah  (pyrites)  ;  W.  W. 
Pettis,  Phillipsburg,  Mont,  (manganese)  ;  and  John  T. 
Burns,  Washington,  D.  C,  secretary.  All  producers  in- 
terested in  the  minerals  and  metals  named  in  the  War- 
Minerals  Bill  have  been  asked  to  join  the  new  division 
of  the  congress. 

Miners  Built  Good  Bridges 

The  boys  of  the  27th  proved  that  mining  furnishes  a 
good  all-around  experience  for  nearly  every  kind  of 
engineering  work.  So  stated  Lieut.  Col.  0.  B.  Perry 
in  a  recent  letter,  in  which  he  described  the  work  the 
regiment  had  accomplished.  "After  they  got  going,"  he 
said,  "they  handled  the  bridge  work  as  creditably  as 
any  organization  could  have  done  that  was  specially 
trained  for  the  work.  They  also  proved  their  ability  in 
dugout  construction  and  had  officers  coming  from  all 
around  to  see  how  the  work  should  be  done." 

In  referring  to  the  Comfort  Fund,  Colonel  Perry  said, 
"I  have  seen  men  go  without  food,  and  work  for  24 
hours  straight,  or  longer,  in  the  rain  and  cold,  without 
a  grumble ;  and  the  same  men  will  get  grouchy  and  dis- 
satisfied if  they  do  not  have  tobacco  or  sugar  for 
their  coffee." 

Contributions  are  still  arriving  for  the  Fund,  the 
last  one  coming  from  Alaska,  and  the  one  before  it 
from  Chile.  Geography  has  cut  no  figure  where  the 
mining    regiment   was    concerned. 

HOW  THE  COMFORT  FU.XD  .ST.-^XDS 

Previously    acknowledged jiq  653  56 

W.   E.   Defty '..'.•  loino 

.\laska   Mining  and   Engineering  Society 11100 

\V.   H.  Corbould 650 

Dover   Laboratory 2  00 

Interest  to  Jan.   I,  1919 105.30 

Total    $19,888.36 

Checks  should  be  made  payable  to  W.  R.  Ingalls.  treas- 
urer of  the  Association  of  the  27th  Engineers.  Because 
of  the  work  involved  in  administering  the  Comfort  Fund, 
contributions  are  acknowledged  only  by  publication  in 
the  Journal. 


164 


gnnnuiiiniuiiiiuiiuiuiiuiimifliiiiii 


ENGINEERING  AND  MINING  JOURNAL 

miimiiiiiriniinniiimiiiiiiiiiiiiiinniniiiiiiiiiiiiiiuiriiiiiinniiiiiiiiiiiinninniiimiii 


Vol.  107,  No.  3 


Editorials 


ainiiiiiuiiiiMnninvHiinnraiimiiiiuiiiitinnmiiiiiniiiiiiiiuinouiiiiniiniminiminiHiHuiiminiiniiumijniiiiiiiiiiiiiiiiiimiuiiniiiiiniu^  iiiiiuiiHiniiiiiiiini)iiiiniMiiiiimniHiiiniiimii 


What  About  Copper? 

FROM  Dec.  1  to  31  no  copper  was  sold  by  producers, 
who  were  in  agreement  among  themselves  not  to  sell 
any  for  less  than  26c.,  which  nobody  would  pay.  Just 
before  the  end  of  the  year  it  was  signified  that  23c. 
would  be  the  export  price,  and  it  was  intimated  that  the 
same  would  be  asked  for  domestic  business.  On  Jan.  2 
some  of  the  small  producers  began  to  sell  copper  at 
21^  20c.  Their  total  sales  up  to  date  have  been  prob- 
ably not  more  than  1.5,000,000  lb.,  which  is  a  mere  baga- 
telle in  comparison  with  what  has  to  be  sold  ordinarily 
in  order  to  dispose  of  the  American  output.  The  large 
producers  have  made  no  unqualified  sales.  Last  week 
they  said  they  would  sell  at  23c.  and  guarantee  that 
price  against  themselves,  i.e.  if  A.  B.  sold  copper  to  C. 

D.  at  23c.  and  before  delivery  was  made  he  should  sell 

E.  F.  at  20c.,  then  C.  D.'s  copper  would  be  billed  to  him 
at  20c.,  not  23c.;  but  the  sale  of  copper  by  other  pro- 
ducers would  not  modify   A.   B.'s  contracts.     We  be- 

Mieve  that  the  above  is  a  correct  statement  of  facts  so 
far  as  things  have  yet  developed.  We  may  add,  how- 
ever, that  the  British  government  is  offering  its  accu- 
mulation of  electrolytic  copper  at  £105,  to  meet  which 
price  producers  would  have  to  sell  here  at  an  equivalent 
that  is  variously  reckoned  at  18i@19c.  Furthermore, 
that  standard  copper  is  quoted  in  London  at  a  consider- 
ably lower  price. 

Before  passing  into  the  field  of  opinion,  we  may  men- 
tion, also,  that  the  foreign  governments  have  put  ob- 
stacles in  the  way  of  the  transportation  of  metals  to 
their  countries,  and  American  producers  temporarily 
are  deprived  of  a  European  outlet.  This  is  true  not 
only  of  copper  but  also  of  zinc  and  lead.  Sellers  who 
have  tried  to  feel  those  markets  have  run  up  against  a 
blind  wall,  which  they  cannot  describe  e.xactly,  but  re- 
.specting  the  existence  of  which  they  have  no  doubt.  In 
the  meanwhile,  American  consumers  have  professed  an 
absence  of  interest.  The  few  who  really  needed  a  little 
copper  could  get  it  from  sellers  at  20  cent. 

With  the  situation  that  has  thus  developed  there  can- 
not be  said  to  be  any  copper  market  in  the  major  sense, 
for  an  average  of  one  million  pounds  per  day  does  not 
cut  much  of  a  figure  in  comparison  with  the  eight  mil- 
lion that  ought  to  be  sold  daily.  Nor  is  there  any  free 
offering,  any  general  effort  to  make  a  market.  It  can 
neither  be  said  that  copper  is  offered  in  volume  at  20c., 
nor  that  consumers  could  obtain  it  at  that  price  if  they 
wanted  to  buy  it  liberally.  Indications  of  any  such  de- 
.sire  on  their  part  would  probably  cause  the  small  pro- 
ducers to  raise  their  prices.  The  dominant  feature  i.s 
that  there  is  no  real  market,  owing  to  the  big  producers 
being  out  of  it.  We  do  not  think  the  big  producers  are 
holding  aloof  with  intention  of  enforcing  an  arbitrary 
price  nor  that  they  are  acting  in  collusion.  They  are 
probably  swayed,  however,  by  a  reluctance  to  force 
copper  in  a  market  wherein  but  few  buyers  are  yet 
intimating  any  interest. 


Aid  for  War-Minerals  Producers 

ON  DEC.  15  Senator  Henderson  introduced  a  bill  in 
the  Senate  for  the  relief  of  mines  and  miners  who 
have  suffered  through  the  production  or  contemplated 
production  of  the  so-called  war  minerals.  This  bill  ap- 
pears in  full  upon  another  page  of  this  issue. 

We  have  two  particular  criticisms  to  make  of  the  pro- 
posed measure.  If  its  enaction  is  necessary  or  strongly 
advisable,  its  provisions  should  be  broad  enough  to  cover 
all  other  producers  who  have  suffered  through  our 
participation  in  the  war,  not  yet  provided  for  by  pre- 
vious legislation.  The  amendment  in  its  present  form 
should  have  a  title  reading  somewhat  as  follows:  "A 
bill  to  create  endless  work  for  the  Interior  Department, 
and  a  cemeterj'  for  the  blasted  hopes  of  those  who,  at 
one  time,  classed  themselves  as  patriots." 

There  have  been  losses  among  miners  who  can  ill 
afford  them,  and  there  will  be  discomfort  and  perhaps 
suffering  in  their  families  owing  to  the  fact  that  the 
war  unexpectedly  came  to  an  end  on  Nov.  11.  But 
miners  of  the  metals  and  substances  mentioned  in  the 
original  bill  to  which  this  is  an  amendment  are  no 
greater  sufferers  than  the  thousands  of  others  who  were 
producing  or  attempting  to  produce  raw  and  manu- 
factured articles  needed  during  the  war  period.  Pro- 
ducers of  food,  such  as  the  farmer  and  the  gardener, 
have  been  fully  protected  by  the  law  of  supply  and  de- 
mand, now  acting  strongly  in  their  favor.  The  farmer 
was  further  protected  by  the  Government  guarantee  on 
his  wheat.  Manufacturers  with  Government  contracts 
were  also  fairly  well  protected,  but  the  millions  of  their 
employees  and  the  dependents  of  those  employees — the 
actual  producers  of  the  guns,  ammunition,  and  clothing 
— are  as  keen  sufferers  as  those  who  have  put  their 
small  capital  into  mines  or  plants  which  are  now  idle. 
"Every  man  for  himself  and  the  devil  take  the  hind- 
most" may  be  accepted  as  a  good  business  maxim  in 
some  quarters,  but  if  the  miners  can  "put  one  over"  on 
the  rest  of  the  people  that  circumstance  will  not  in  any 
degree  indicate  a  desire  to  conform  to  or  to  promote 
correct  business  principles.  As  a  matter  of  fact  it  is 
not  good  business,  because  it  is  not  honest.  We  are  not 
any  harder  hit  than  thousands  who  are  not  miners;  we 
did  not  go  into  the  business  with  the  understanding  that 
the  Government  was  going  to  make  good  our  losses  if 
we  failed.  Few  of  us  went  into  the  business  for  patri- 
otic reasons.  We  went  after  manganese  and  chrome  ores 
because  the  prices  for  these  ores  were  high,  and  we  be- 
lieved that  we  could  get  in  and  make  money.  We  were 
certainly  led  to  believe  that  the  prices  were  going  to 
stay  high  for  a  time  through  the  information  given  out 
by  the  Government  in  respect  to  stocks,  demands,  and 
importation;  and,  had  the  war  continued,  some  of  us 
would  have  made  good,  though  many  would  not  have 
done  so. 

The  Government  certainly  stimulated  production,  but 
it   did   so  because   it    g:ive   out   all   the   information    it 
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possessed,  not  through  misrepresentation.  Because  ore 
resources  somewhat  exceeded  expectations,  and  because 
the  war  came  to  an  end  before  profits  had  equalled  ex- 
penses, it  is  scarcely  a  square  deal  to  the  rest  of  the 
people  who  have  to  pay  the  bill  to  ask  the  Government  to 
meet  the  losses. 

There  is  another  way  of  looking  at  this  question  of 
miners'  losses.  Let  us  honestly  ask  ourselves  the  ques- 
tion as  to  how  much  longer  we  would  have  liked  this 
war  to  have  gone  on.  There  is  not  one  good  American 
— not  one  with  real  red  blood  in  his  veins  ready  to  spill 
if  demanded  of  him — but  would  say  that  he  was  glad 
to  see  it  stop  the  day  it  did.  What  suffering  may  have 
resulted  from  its  continuance  we  cannot  guess,  but  the 
money  equivalent,  presuming  that  it  could  be  measured 
in  such  terms,  certainly  would  have  reached  many 
times  that  indicated  by  the  cost  of  a  manganese  log 
washer.  Our  dose  of  medicine  has  been  small  compared 
with  that  accepted  by  those  who  have  lost  relatives 
dearer  than  life  itself.  Let  us  live  up  to  our  reputation 
of  being  men,  and  take  our  losses  like  men  who  play  the 
game  for  what  there  is  in  it,  and  ask  no  favors  at  the 
table  except  that  the  cards  be  dealt  fairly. 

When  it  comes  to  the  administration  of  the  proposed 
law,  the  line  of  justice  will  be  most  difficult  to  discern, 
because  all  the  wolves  will  be  dressed  in  lambs'  clothing. 
We  do  not  wonder  at  Secretary  Lane  hesitating  to  take 
action  with  the  authority  of  powers  already  delegated 
to  him;  and  he  and  his  department  have  our  sincere 
sympathy  if  he  is  ultimately  required  to  administer  jus- 
tice under  the  proposed  amendment. 


Some  Views  of  Labor 

It  is  important  always  to  get  many  views.  The 
New  York  Sun  recently  sent  a  representative  to  ascer- 
tain and  report  respecting  the  conditions  in  the  important 
manufacturing  and  munitioning  city  of  Bridgeport.  He 
submitted  an  illuminating  report.  Among  other  things 
he  mentioned  a  conversation  with  Sam  Lavitt,  business 
agent  of  the  machinists'  union. 

"Cancellation  of  war  contracts,"  said  Mr.  Lavitt,  "has 
practically  closed  the  small  shops,  which  laid  off  a  ma- 
jority of  their  men  two  or  three  weeks  ago.  These  men 
can  get  other  jobs,  but  won't  take  'em." 

"Why  not?"  the  Sun  reporter  asked. 

"Because  the  war  standard  of  wages  must  be  main- 
tained," said  Mr.  Lavitt.  "The  manufacturers  want  to 
pay  65c.  an  hour  to  toolmakers  who  have  been  getting 
from  80  to  90c.,  and  45  or  50c.  an  hour  to  machinists 
who  have  been  getting  from  60  to  80c.  The  manufac-" 
turers  are  trying  to  break  down  the  standard,  and  the 
men  won't  stand  for  it. 

"We  have  a  program  that  would  prevent  both  wage 
cuts  and  lay-offs.  That  is,  let  the  manufacturers  continue 
to  pay  the  same  wages  they  have  been  paying  and  iC 
necessary  reduce  the  number  of  hours  so  that  everj'body 
could  keep  working  at  the  old  wages  until  we  get  ad- 
justed to  peace  production  and  the  hours  could  be  in- 
creased. Suppose  a  factory  has  1000  men  and  now  ha9 
work  for  only  500.  Instead  of  laying  off  500  let  it  cut 
the  working  day  from  eight  to  four  hours,  and  keep  on 
that  way  until  business  picks  up." 

Mr.  Lavitt's  ideas  reflected,  of  course,  the  ancient 
fallacy  respecting  the  advantage  of  breaking  window 


panes  in  order  to  make  work  for  tne  glaziers.  The  gen- 
eral adoption  of  such  ideas  would  turn  civilization  back- 
ward on  the  road  leading  from  the  condition  when  men 
lived  in  caves,  wore  the  skins  of  animals  and  lived  by 
trapping  and  fishing;  from  which  state  the  civilized 
world  has  progressed  slowly  and  painfully. 

The  people  of  the  country  paid  the  ransom  demanded 
by  the  railroad  brotherhoods.  Mr.  McAdoo,  after  he 
became  Director-General  of  Railways,  advanced  wages 
some  more,  and  then  all  around.  It  has  been  notorious, 
however,  for  some  months  that  nobody  was  happy.  The 
shippers  of  freight  and  the  travelers  were  disgruntled 
by  the  increased  costs  to  them,  which  were  directly  due 
to  increased  wages.  But  the  recipients  of  the  increased 
wages  were  even  more  unhappy.  Things  were  all  right 
so  long  as  Mr.  McAdoo  did  business  only  with  the  big 
brotherhoods;  but  when  he  undertook  to  improve  the 
situation  of  everybody  working  on  the  railways  he  un- 
balanced the  schedules.  A  man  may  be  perfectly  con- 
tented with  his  pay,  but  if  he  finds  another  man,  whom 
he  knows  to  be  of  inferior  capacity  and  to  be  doing  in- 
ferior work,  getting  just  as  much,  or  nearly  as  much, 
his  contentment  quickly  vanishes.  This  is  what  hap- 
pened on  the  railwaj's. 

It  is  shrewdly  conjectured  that  one  of  the  reasons  for 
Mr.  McAdoo's  retirement  is  the  mess  that  has  been  made 
of  the  railroad  situation.  The  public  is  dissatisfied,  and 
so  are  the  employees.  It  was  manifestly  necessary  to 
exercise  considerable  ingenuity  to  produce  conditions 
that  satisfy  nobody. 


The  Journal  Index 

The  Index  for  Vol.  106  will  be  issued  sometime  in 
February'.  Subscribers  who  wish  a  copy  of  the  In- 
dex will  please  promptly  notify  the  Subscription  De- 
partment of  the  Engineering  and  Mining  Journal  by 
postcard. 

When  trade  with  Russia  can  be  resumed,  the  Amer- 
ican producers  of  metals  should  sell  directly  to  the 
Russians.  This  would  not  merely  save  the  European 
middleman's  profit,  but  would  also  give  the  producers 
the  enormous  advantage  of  knowing  as  soon  as  the 
Germans,  the  English,  and  the  French,  what  the  de- 
mand in  Russia  is,  and  will  be;  and  would,  furthermore, 
preserve  to  American  bottoms  freight  which  heretofore 
has  moved  in  foreign  bottoms,  principally  German. 


BY  THE  WAY 


The  New  York  Times  stated  on  Jan.  8  that  British 
capital  is  about  to  establish  in  Mexico  a  bank  to  be 
known  as  the  Mineral  Bank,  which  will  make  a  specialty 
of  loans  on  mining  properties  and  also  purchase  partly 
developed  claims. 


Felix  Frankfurter  said  in  an  interview  published 
Dec.  15  in  the  New  York  Times,  while  discussing  the 
labor  problem,  "It  was  no  field  for  outside,  dilettante 
interest."  This  led  Industry  shrewdly  to  wonder  if  that 
does  not  explain  the  failure  of  Mr.  Frankfurter's  War 
Labor  Policies  Board. 
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Promontory  was  a  new  place,  where  they  had  no 
"Hotel  and  Restaurant  Keepers'  Mutual  Protective 
Association,"  wrote  Dan  De  Quille  in  the  "Great 
Bonanza."  A  Comstocker  went  out  to  Promontory  to 
prospect;  and  when  dinner  was  ready  the  landlord  took 
a  double-barreled  shot  gun  from  behind  the  bar,  and 
stepping  out  in  front  of  his  house,  fired  off  one  of  the 
barrels. 

The  Comstocker.  who  had  followed  him  to  the  door 
to  see  what  was  up,  said  to  him:  "What  did  you  do 
that  for?" 

"To  call  my  boarders  to  dinner,"  said  the  landlord. 

"I  see,"  said  the  Comstocker,  "But  why  don't  you  fire 
off  both  barrels?" 

"Well,"  said  the  landlord,  "you  see,  I  have  to  keep 
the  other  to  collect  with." 


J.  Rambosson,  of  the  French  Academy  of  Sciences, 
in  1870  published  a  work  entitled  "Les  Pierres  Pre- 
cieuses  et  les  Principaux  Ornements"  ("Precious 
Stones  and  the  Principal  Ornaments").  He  first  de- 
scribes the  more  important  precious  and  semi-precious 
stones;  then  ivory;  next  the  metals  are  taken  up — first 
gold,  then  silver,  then  platinum;  and  lastly,  to  one's  sur- 
prise in  these  days  of  its  great  commercial  application, 
aluminum.  In  fact,  to  it  Rambosson  gives  five  times  as 
many  pages  as  to  platinum.  He  states  that  because  of 
the  lightness  of  aluminum,  one  kilogram,  valued  at  $60 
(equivalent  to  about  $27  per  lb.),  may  replace  four 
kilograms  of  silver,  worth  from  $160  to  $180,  that  is, 
aluminum  was  then  from  33  to  50^'c  more  expensive 
than  silver.  Rambasson  is  of  the  firm  opinion  that  be- 
cause of  the  metal's  beauty  it  will  have  a  wide  use  in 
jewelry  and  the  arts.  The  world  moves,  and  in  1914 
about  68,000  tons  of  aluminum  was  produced,  and  a  kilo- 
gram was  then  worth  about  40  cents. 


There  is  nothing  vague  or  incomprehensible  about 
Bolshevism  as  it  is  explained  in  The  New  Europe  by  M. 
Rostovtzev,  who  says  a  group  of  agitators,  almost  micro- 
.scopically  small  in  the  beginning,  as  compared  with  the 
whole  population  of  that  great  country,  raised  them- 
selves to  power  by  the  promulgation  of  a  watchword  of 
wonderful  simplicity.  It  was  as  brief  as  simple — "Steal 
what  has  been  stolen" — and  to  be  perfect  for  its  pur- 
poses it  needed  only  the  addition  that  was  promptly 
made — "Kill  tho.se  who  resist."  The  result  in  Ru.ssia, 
as  M.  Rostovtzev  says,  has  been  what  might  be  expected. 
"Civil  liberty,"  he  writes,  "has  been  trampled  on;  there 
is  no  trace  of  personal  freedom;  unrestrained  tyranny 
and  bureaucracy  reign  supreme.  Russia  produces  noth- 
ing and  lives  with  difficulty  on  what  was  accumulated 
formerly,  on  the  remains  of  its  material  and  spiritual 
capital.  The  result  is  famine,  cold,  and  cruel  death, 
hovering  over  every  man  and  waiting  him  at  every 
cro.H.sroad." 


"McDermott,  recently  appointed  manager  of  the  Ivan- 
hoe,  is  one  of  a  small  group  of  Maorilandnrs,  including 
J.  A.  Agnew  and  W.  A.  Macleod,  who  have  made  good 
in  Westralian  mining."  says  a  writer  in  the  Sydney 
Bulletin.  "P'ormerly  underground  boss  of  the  show  he 
Is  now  running,  McDermott  went  to  the  Sons  of  Gwnlia, 
mainlv  on  the  .'ulvire  nf  Govett,  Tvanhoe's  chairman  of 


directors,  when  that  property  was  in  a  state  of  disinte- 
gration owing  to  bad  handling.  He  put  the  show  on  its 
feet  again,  and  a  grateful  company  sent  his  salary  up 
to  £2000  a  year.  On  the  demise  of  Bob  Nicolson,  Ivan- 
hoe's  manager  last  year,  Govett,  remembering  Mc- 
Dermott's  work  at  the  Gwalia,  selected  him  to  the  gilded 
billet,  worth  £3500  a  year,  from  hundreds  of  applicants 
all  over  the  world.  The  Gwalia  has  made  other  reputa- 
tions. Here  W.  .1.  Loring,  a  'newchum'  from  the 
United  States,  got  the  chance  of  his  life.  Agnew  was 
another  helped  on  the  upward  path  by  the  Gwalia,  and 
so  was  H.  C.  Hoover,  now  U.  S.  Food  Controller  and 
mentioned  freely  as  a  future  president  of  the  Republic — 
a  pallid,  slimly  built  individual  who  eyed  you  furtively 
and  didn't  say  much.  He  established  the  system  of 
allocating  costs  of  mining,  treatment,  and  development 
to  the  separate  departments,  instead  of  the  old-time 
generalization  of  expenditure,  which  made  it  difficult 
to  discover  waste  and  incompetency  and  sent  good  mines 
on  the  rocks.  Macleod  did  not  owe  anything  to  the 
Gwalia,  but  came  west  from  Charters  Towers  to  take 
full  charge  for  Bewick,  Moreing  &  Co.  on  the  recommen- 
dation of  Br.  McLaren,  the  geologist  (another  Maorilan- 
der),  and  has  since  drifted  to  London  in  a  superior 
capacity  for  the  firm." 


"So  many  o'  these  'ere  h'accidents  can  be  prevented, 
m'son,  if  a  man  'as  proper  h'understandin'  o'  things," 
said  Cap'n  Dick.  "So  h'often  man  says  one  thing 
w'en,  dam-me,  'e  means  t'other,  an  so  ut's  naw  wonner 
as  'ow  there's  confusion  an  h'accidents.  Naow,  'ere's 
story  'baout  'Arry  Pollard  so  thee'll  naw  w'ot  I'm  drivin' 
to.  'Arry,  as  thee  may  'ave  'erd,  wuz  *andy  at  fitin', 
but  'ol  bloody  trouble  wuz  'e  wuz  h'over-confident. 
'Ere  'e  wuz  braggin'  'baout  w'ot  a  fiter  'e  wuz,  till, 
dam-me,  one  day  long  comes  young  feller  *oo  said  e'd 
'ave  a  go  with  un.  So  ussen  h'arranged  one  C  these 
'ere  bouts.  'Arry,  'e  'ad  to  'ave  a  second,  so  Jan  Kevem 
said  'e'd  bear  un  h'out,  an'  so  they  started.  Firs'  raound 
this  'ere  young  chap,  h'Irish  'e  were,  'e  druv  'Arry  to 
one  corner,  poundin'  'im  'baout  tha  'ead  an  h'eyes 
sumpin'  h'awful.  But  'Arn,',  'e  wuz  smilin'  as  'e  went 
to  corner,  an'  sez  *e  to  Jan,  '  'Ow  ar't  gawin'  naow, 
Jan  ?'  '  'Andsome,  'Arry,  'andsome.  Thee's  lookin'  like 
a  bloody  lion,'  sez  Jan.  'Gos  h'up,  naow,  an  scat  to 
un  next  raound,  'Arry.'  So  'Arry.  'e  h'up  an  pasted, 
an,  dam-me,  did'nt  seem  to  'it  nawthin'  but  h'air.  W'en 
time  wuz  called  for  second  raound,  'Arry,  'e  sez,  'Jan, 
'ow's  makin"  it  naow?  Better  this  time,  was'nt  un?' 
'Oh,  dam-nie,  m'son,'  sez  Jan,  'Th'art  lookin'  like  a 
bloody  lion.  Gos  on,  naow,  do;  thee  surely  can  clean 
un  this  raound.'  So  'Arry  'e  starts  third  time.  Afore 
long  'e  wuz  wobblin'  from  side  to  side,  an'  this  'ere 
h'Irish  chap  wuz  rainin'  blaws  somethin'  h'awful.  Short 
while,  an'  dam-me.  'ere  wuz  'Arry  flat  on  'is  back.  So 
we  'ad  to  carry  un  h'out  an  give  un  h'air.  W'en  'e 
come  to,  firs'  bloody  thing  'e  said  wuz,  'Well,  Jan,  'ow's 
lookin'  naow?'  'Like  a  bloody  lion  you,'  sez  Jan.  * 'Ere 
naow,  Jan,  don't  believe  th'art  ever  seen  one  o'  these 
'ere  lions,'  sez  'Arry.  Toorsc  I  'ave,'  sez  .Tan.  'Doan 
thee  remember  tha  one  ol'  Mother  'Oney  used  to  'ave 
in  'er  bairn,  in  ol'  country,  with  gert  flat  h'ears?'  'Gos 
along,  do,  Jan;  tha  wer'nt  no  bloody  lion;  t'were  a 
jackn.ss."  'Well,  'Arr>'.'  sez  Jan,  '  'im  were  w'ot  I 
meant.' " 
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Personal 


Have  Yon  Contributed  to  the  Association 
of  the  37th  Engineers? 

'Martin  Schwerin  is  now  in  Cave  in  Rock. 
Hardin  County,  111.,  where  he  will  remain 
for  some  time. 

Herbert  C.  Hoover  has  been  promoted  to 
the  grade  of  Commander  in  the  Order  of 
the   Legion   of   Honor. 

A.  D.  Nicholas  has  been  appointed  con- 
troller for  the  Calumet  &  Hecla  Mining 
Co.   and   all   subsidiary   companies. 

A.  J.  Edwards,  of  featesville.  Ark.,  has 
been  made  director  of  the  newly  created 
war-minerals  section  of  the  American  Min- 
ing Congress. 

Major  .lohn  C.  Greenway  will  soon  return 
to  Bisbee.  Ariz.,  to  resume  his  duties  as 
general  manager  of  the  Calumet  &  Arizona 
Slining  Company. 

E.  B.  Watson  has  been  elected  president 
of  the  Balbach  Smelting  and  Refining  Co. 
He  is  a  meinber  of  the  law  firm  of  Barber, 
Watson  &  Gibboney. 

K.  R.  Seeber,  mining  engineer,  formerly 
manager  of  the  Winona  Copper  Co..  Wino- 
na, Midi.,  is  now  in  the  lumber  business  at 
Dalhousie,    New    Brunswick. 

Capt.  Percy.  E.  Barbour  has  been  trans- 
ferred from  the  150th  Engineers,  Camp 
Slielby.  Miss.,  to  the  21-'th  Engineers,  at 
Camp   Devens,   Massachusetts. 

.\lBernon  Del  Mar  has  left  Superior,  Ariz., 
and  is  erecting  a  conct-ntrator  for  the 
Montezuma  Mining  and  Reduction  Co.,  near 
Big   Pine,    Inyo    County.    California. 

C.  E.  Addams,  formerly  general  man- 
ager of  the  Ray  Hercule.s  Copper  Co..  Ray, 
Ariz.,  has  resigned  as  vice-chairman  of 
the  Arizona  Council  of  Defense. 

Harr.v  Beeder,  formerly  engineer  for  the 
Isle  Royale  Copper  Co..  Houghton.  Mich., 
has  been  appointed  superintendent  of  the 
Naumkeag  Copper  Co..  to  succeed  Sidney 
S.  L,ang. 

E.  .M.  Hamilton,  metallurgical  engineer, 
of  the  firm  of  Hamilton,  Beauchamp,  Wood- 
worth,  Inc.,  San  Francisco.  Calif.,  has  gone 
to  Parral.  Mexico,  where  he  will  remain  for 
about  two  months. 

n.  Sloane,  manager  of  the  Davidson  Gold 
Mines,  Ltd..  of  Porcupine.  Ont..  has  re- 
signed to  accept  a  position  with  the  Hol- 
linger  Consolidated  Gold  Mines,  Ltd.  N,  J. 
F.vered  is  his  successor. 

James  Colauhoun.  formerly  president  of 
the  Arizona  Copper  Co.,  and  now  a  resi- 
dent of  Tunbridge  Wells,  England,  lately 
returned  from  Russia,  having  gone  through 
all  of  the  revolution  there. 

Holman  I.  Pearl,  mining  engineer,  of 
Crosby.  Minn  .  is  spending  the  month  of 
January  in  oil-examination  and  geological 
work  in  the  Gulf  Coast  area  and  in  south- 
ern Alabama   and   Mississippi. 

F.  E.  Bourget  has  resigned  from  the  U.  S. 
Fuel  Administration.  Washington,  D.  C. 
and  has  been  appointed  special  sales  agent 
for  the  Interstate  Coal  and  Dock  Co..  with 
headquarters  at  Cincinnati.  Ohio. 

R.  1,.  Lee  has  been  relieved  from  his 
duties  in  the  metallurgical  section  of  the 
U.  S.  Ordnance  Department,  and  is  now 
superintendent  of  the  Arizona  Smelting  and 
Power   Co.,    at    Benson,    Arizona. 

William  A.  Burr,  mining  engineer,  is  re- 
covering from  injuries  received  in  an  acci- 
dent last  June,  while  on  his  way  to  Mexico. 
He  is  now  visiting  Arizona  plants,  but  in- 
tends resuming  his  trip  to  Mexico  soon. 

Arthur  Li.  Sweetser,  mining  engineer  and 
chemist,  has-  withdrawn  from  the  editorial 
staff  of  the  Engineering  and  Mining  Joiir- 
iml  and  has  sailed  for  Antofagasta.  Chile. 
as  metallurgical  chemist  for  the  Penyon 
Syndicate. 

.Tames  M.  Piatt,  assistant  manager  of  the 
Sociedad  Explotadora  de  Caylloma,  Cons., 
operating  mines  at  Caylloma,  in  southern 
Peru,  has  resi.gned  to  become  mine  superin- 
tendent of  the  La  Blanca  properties  at 
Pachuca,  Mexico. 

Norman  L.  Bowen,  for  some  time  with 
the  U.  S.  Geological  Survey,  has  been  ap- 
pointed professor  of  mineralogy  at  Queen's 
University,     Kingston.      Ontario.  During 

the    war    he    successfully    experimented    in 
making  optical  glass. 

William  H.  Hampton,  metallurgical 
engineer,  who  was  in  charge  of  the  mis- 
cellaneous gas  defense  apparatus  depart- 
ment. General  Defense  Division,  Chemical 
Warfare  Service.  II.  S.  A.,  has  resumed  his 
engineering  practice. 

K.  B.  Thomas  has  resigned  as  superin- 
tendent of  the  sulphuric-acid  department 
of    the    Calumet    &    Arizona    Mining     Co.. 


Douglas,  Ariz.,  to  become  general  superin- 
tendent of  the  Standard  Chemical  and  Oil 
Co..  of  Troy,  Alabama. 

Robert  W.  Hunt  was  given  a  dinner  in 
Chicago,  on  Dec.  9.  on  the  occasion  of  his 
80th  birthday.  A  resolution  extending 
greetings  and  congratulations,  passed  by 
the  directors  of  the  American  Institute 
of  Mining  Engineers,  was  presented  to  him. 
Prof.  C.  K.  Leith  recently  sailed  for 
France  to  act  as  mineral  adviser  for  the 
U.  S.  Peace  Commission.  With  him  were 
B.  M.  Baruch,  chairman  of  the  War  Indus- 
tries Board.  Vance  .Mct'ormiek,  chairman 
of  the  War  Trade  Board,  and  Walter  Tower, 
of   the   Shipping   Board. 

H.  I)e  Witt  Smith,  superintendent  of  the 
United  Verde  Copper  Co..  Jerome,  Ariz., 
who  was  called  into  the  aviation  service 
during  the  war.  is  among  those  returning 
to  the  company  ;  likewise  Clarence  V.  Hop- 
kins, chief  engineer  of  the  company,  who 
has  been  discharged  from  the  service. 

C.  B.  Seabrook,  formerly  structural 
engineer  of  the  Chile  Exploration  Co..  at 
Chuquicamata.  Chile,  and  recently  engaged 
in  the  Air  Nitrates  Division  of  the  Ord- 
nance Department.  U.  S.  A.,  has  accepted 
the  position  of  structural  engineer  with  the 
H.   M.    Lane   Co.,   of   Detroit,   Michigan. 

G.  T.  Hansen,  manager  of  the  Allis-Chal- 
mers  Manufacturing  Co.,  Salt  Lake  City, 
and  F.  B.  Weeks,  engineer  of  the  United 
States  Refining.  Mining  and  Exploration 
Co..  Salt  Lake  City,  recently  made  a  final 
examination  of  the  Lucky  Deposit  copper 
mme,  situated  at  Aurum.  White  Pine  Coun- 
ty,  Nevada. 

R.  H.  Stewart,  mining  engineer,  of  Van- 
couver. B.  C,  has  been  appointed  by  the 
provincial  government  to  direct  the  ad- 
justing of  the  income  tax  to  which  the 
mining  companies  operating  in  British  Co- 
lumbia are  subjected.  He  will  review  the 
companies'  balance  sheets  from  a  techni- 
cal point   of  view. 

Henry  Bruere  has  resigned  as  Federal 
director  of  the  U.  S.  Employment  Service 
for  the  State  of  New  York.  He  will  remain 
with  the  service  as  chairman.  His  suc- 
cessor as  executive  head  of  the  service  is 
Dr.  George  W.  Kirchwey,  who  was  assist- 
ant Federal  director  for  New  York  State 
and  at  one  time  dean  of  Columbia  Univer- 
sity. 

F.  D.  Baker,  mechanical  engineer,  for- 
merly engaged  in  mechanical  and  mill-design 
work  in  Colorado,  and  chief  engineer  of 
construction  work  for  the  Colorado  depart- 
ment of  the  American  Smelting  and  Re- 
fining Co.  since  its  organization,  in  1899, 
retired  from  the  latter  position  on  Jan.  1. 
He  will  be  associated  with  his  sons  in  con- 
sulting work  in  mine,  mill,  and  mechanical 
practice    in    Denver,    Colorado. 

W  B.  McKinlav  has  returned  from  Cuba 
and  is  now  in  New  York.  Others  who  have 
been  in  the  citv  during  the  last  week  and 
who  registered  at  the  office  of  the  Amer- 
ican Institute  of  Mining  Engineers  were 
T  C  Roberts.  Perth  Amboy,  N.  J.  ;  Wil- 
liam T.  Bates.  Mascot,  Tenn.  ;  Capt.  E.  H. 
Clausen.  Washington,  D.  C.  :  W.  F.  Ferrier, 
Ottawa.  Canada  ;  L.  B.  Booth.  Anaconda, 
Mont  ;  Lieut.  M.  S.  Mazansy.  Camp  Cus- 
ter. Mich. ;  and  C.  W.  Cromwell,  Warren, 
Arizona. 

J.  B.  Finlay  is  spending  the  winter  at 
Tucson,  Ariz.  "  He  is  devoting  a  good  deal 
of  time  to  the  revision  of  his  book  on  the 
cost  of  mining,  which  will  make  it  practi- 
cally a  new  treatise,  and  is  planning  to 
introduce  about  15  entirely  new  chapters, 
to  condense  and  alter  the  old  ones  and  to 
bring  the  .statistics  up  to  date.  He  also 
purposes  discussing,  with  reference  to  coal 
and  iron,  the  industrial  clearing  houses. 
the  nature  and  use  of  capital,  the  interna- 
tional importance  of  mineral  industries 
and  resources,  the  community  and  national 
level  of  efficiency,  broad  geological  facts, 
and    other    important    related   subjects. 


Sanitarium,  Hudson,  Wis.,  following  a 
stroke  of  paralysis.  He  was  bom  in  1838, 
in  Nashua,  Hillsboro  County,  N.  H.,  where 
he  received  his  education.  When  he  re- 
signed as  general  manager  of  the  Canadian 
Copper  Co.'s  mines  in  Sudbury,  Ontario, 
in  1890.  he  went  to  Great  Falls.  Mich., 
where  he  organized  a  company  of  his  own. 
the  Great  Falls  Iron  Works.  He  was  a 
member  of  the  American  Institute  of  Min- 
ing Engineers  and  the  .American  Society  of 
Mechanical   Engineers. 


Societies 


ranadian  Mining  Institute  will  hold  its 
twenty-first  annual  meeting  on  Mar.  5-7, 
1919.  '  An  effort  will  he  made  to  celebrate 
fittingly  the  conclusion  of  the  war.  Mem- 
bers have  been  advised  that  interesting 
papers  are  desired,  especially  those  of  a 
practical  nature  relating  either  to  mining 
or  metallurgy. 

American  Institute  of  Mining  Engineers, 
Columbia  section,  elected  J.  C.  Haas  chair- 
man at  the  annual  session  recently  held 
in  Spokane.  William  J.  Hall,  of  the  Fed- 
eral Mining  and  Smelting  Co..  Wallace. 
Idaho,  was  elected  vice-chairman,  and  L. 
K.  Armstrong  was  reelected  secretary- 
treasurer.  The  section  has  196  members, 
of  whom  20  are  in  the  Army. 

Institute  of  Chemistry  (British)  held  a 
meeting  of  its  council  on  Nov.  29.  at  which 
the  formation  of  local  sections  at  Birming- 
ham, Swansea,  and  Dublin,  was  duly  con- 
firmed. The  finance  committee  submitted 
a  further  report  on  the  subject  of  raising 
the  annual  subscriptions  of  members  and 
students  to  whose  interests  the  additional 
income  will  be  devoted,  in  every  possible 
way. 

American  Society  of  Mechanical  Engi- 
neers announces  that  hereafter  it  will  com- 
pile and  publish  the  "Engineering  Index." 
which  has  been  published  for  25  years  in 
the  Engineering  Magaziiie  and  its  succes- 
sor. Industrial  Management,  and  univer- 
sally regarded  as  a  standard  index  to 
engineering  periodical  literature.  The  first 
issue  of  the  "Index"  under  its  new  manage- 
ment will  appear  in  the  January  number 
of  the  "Journal"  of  the  Society. 
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1  Industrial  News  I 


Union  Carbide  Sales  Co,  announces  that, 
as  the  war  is  over,  no  difficulty  will  be  ex- 
perienced in  obtaining  prompt  shipments  of 
Union  carbide. 

S.vracuse  Smelting  Works,  of  Brooklyn, 
Chicago,  and  Philadelphia,  will  hereafter 
conduct  the  sale  of  its  products  under  the 
name  of  tlie  parent  company,  "United 
American  Metals  Corporation." 

Consolidated  Steel  Corporation  announces 
that  it  is  now  prepared  to  receive  and 
give  prompt  attention  to  all  export  inquir- 
ies for  steel  products.  Its  new  offices  are 
at  1G5  Broadway.  New  York.  In  addition 
to  E.  A.  S.  Clarke,  who  was  chosen  presi- 
dent of  the  company,  the  following  have 
been  elected:  Vice-president.  H.  H.  Bar- 
bour ;  secretary  and  controller,  L.  W.  Hes- 
selman  ;  treasurer,  A.  Van  Winkle;  and 
traffic  manager.  William  Hayman. 


Obituary 


Martin  Pattison,  president  of  the  Denn- 
Arizona  Copper  Co.,  died  at  his  home  in 
Superior,  Wis.,  on  Dec.  20,  aged  78  years. 

Manville  Hendricksen.  mining  engineer, 
died  on  Dec.  19,  aged  26  years.  He  was 
born  in  Grafton,  N.  D..  and  was  a  graduate 
of  the  University  of  Wisconsin. 

Dr.  I>.  P.  Morgan  died  recently  in  San 
Diego.  Calif.,  of  pneumonia.  He  was  in- 
terested in  the  International  Syndicate  of 
Mines  and  Smelters,  and  had  important 
interests  in  Copper  Basin,  near  Prescott. 
Arizona. 

Ij.  S.  Woodbury,  founder  and  president 
of  the  Great  Falls  Iron  Works,  Great  Falls, 
Mont.,    died    on    Nov.    22    at    the    Hudson 


New  Patents 


United  States  patent  specifications  may 
be  obtained  from  The  Engineering  and 
Mining  Journal  at  2.5c.  each.  British 
patents  are  supplied  at  40c.  each. 

Acid-Concentrating  Apparatus.  John  Pat- 
ten, Baltimore,  Md.  (U.  S.  No.  1,286,188; 
Nov.    26.    1918.) 

Acid-Concentration,  Apparatus  for.  John 
Patten.  Baltimore.  Md.  (U.  S.  No.  1.286.- 
080  ;    Nov.    26,    1918.) 

Amalgamator,  Centrifugal.  Albert  J.  An- 
derson, South  Pasadena,  Calif.  (U.  S.  No. 
1,284,963  ;  Nov.  19,   1918.) 

Copper,  Lead  and  Phosphorus,  Composi- 
tion of.  George  P.  Kline.  Moline,  111.  (U. 
S.  No.    1.285.231;   Nov.   19,    1918.) 

Flotation  Apparatus.  Arthur  C.  Daman, 
Denver.  Colo.  (U.  S.  No.  1.285.061;  Nov. 
19,    1918.) 

Flotation — .\pparatus  for  Separation  of 
Minerals.  Frederick  D.  S.  Robertson,  To- 
ronto, Ontario.  Canada.  (U.  S.  No.  1,286,- 
111;    Nov.    26.    1918.) 

Furnace  Construction.  William  S.  Rob- 
inson. Benton  Harbor,  Mich.  (U.  S.  No. 
1.286.114:    Nov.    26,    1918.) 
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SAX  FRANCISCO — Jan.  11 
The  Gold  .Minrs  in  Amador  County  of 
California  are  again  full  handed  and  are 
turning  appliiants  anay.  This  is  because 
pi  the  stoppage  of  the  Liberty  shipyard 
building  on  .San  Francisco  bay ;  and  it  is 
expected  that  the  copper  curtailment  about 
to  take  place  will  give  the  other  gold  mines 
practically  all  the  miners  they  can  use. 

A  California  Chapter  of  the  American 
Mining  ConKre!<»  is  in  process  of  being  or- 
ganized. The  organization  meeting,  having 
been  postponed  on  account  of  influenza  in 
October,  will  be  held  at  the  Palace  Hotel. 
San  Francisco,  on  Jan.  15  and  16.  It  was 
called  by  a  committee  formed  at  the  time 
of  the  visit  of  James  F.  Callbreaih.  secre- 
tary of  the  parent  body.  This  committee 
is  composed  of  ..\lbert  Burch.  L.  D.  Gordon. 
Capt.  John  Barneson.  Fletcher  Hamilton,  of 
San  Francisco,  and  Philip  Wiseman,  of  Los 
Angeles.  It  is  hoped  to  interest  representa- 
tives of  all  branches  of  metal  mining  and 
the  petroleum  industr>-.  These  interests  are 
in  need  of  the  legislative  assistance  that  the 
Mining  Congress  has  been  striving  to  obtain 
tor  its  chapters  in  other  parts  of  the  West. 

DENVER — Jan.    10 

Committee  on  .Mines  and  Mining  of  the 
Colorado  State  Senate  is  composed  of  the 
following:  John  H.  Slattery.  chairman; 
waiter  F.  O'Brien.  Siewers  Flncher.  Henry 
O.  Andrew.  John  J.  Tobin.  W.  W.  King.  L. 
A.  Puffer,  and  John  B.  Stephen. 

"Bine  Sky"  l..awH  were  the  subject  of  con- 
siderable discu.tsion  at  the  recent  meeting 
of  the  Colorado  Metal  Mining  Association, 
and  bid  fair  to  receive  much  attention  in 
the  new  Legislature  now  in  session.  After 
corre.spondenca  with  29  states  which  have 
"blue  .sky"  laws.  Dudley  B.  Humphrev  has 
prepared  the  draft  of  a  bill  which  has 
caused  lively  interchange  of  opinion  and 
discussion  among  mining  men.  Among 
miners  of  the  state  there  is  a  feeling 
against  the  establishment  of  a  commission 
to  control  stock  operations,  and  against 
the  growth  of  commissions  generally. 
The  average  citizen  appears  to  resent 
being  told  by  any  commission  how  he  shall 
invest  his  money,  or  in  what  stocks  he 
may  gamble.  However,  no  one  seems  to 
Disagree  with  the  proposal  that  there  inusi 
be  new  legislation  designed  to  curb  the 
irresponsible     promoter     and     punish     those 

who     Helihernteli.'     miai-anmann*     *Kn     *.n....:uiii 


i.      J  .  iMuiiiuLer     anu     punisn     tnose 

who  deliberately  misrepresent   the  possibili- 
ties  of   mining   securities. 

SALT  I.AKK  CITY^an.  10 
MlnlDK  In  llah  is  facing  the  problem  of 
adjustment  to  riost-war  conditions.  The 
question  !.•<  complicated  bv  the  more  or 
less  artlflclal  conditions  prevailing  during 
the  latter  p.-riod  of  the  war.  price  fixing 
and  other  emergency  regulations,  and  the 
war  demand  for  minerals.  Copper  and  lead 
producers  are  feeling  the  fall  In  prices  most 
hptivily.  but  the  steady  price  ot  silver  l.t 
helping  the  situation  in  the  state,  especially 
as  to  lead  ores  In  which  silver  Is  also  pres- 
ent. The  problem  \n  the  matter  of  labor 
supply  haa  been  reversed,  and  mining  com- 
panies are  facing  the  question  as  to  what 
proi>ortion  nt  their  men  not  needeil  In  pro- 
duction can  be  turned  to  development  work 
and  how  large  a  proportion  will  have  to 
be  discharged  Ijibor  Is  still  high,  and  the 
excefwive  cost  of  m.-iterlnls  precludes  th.' 
undertaking  of  too  much  dead  work,  espec- 
ially that  reriuiring  the  ime  of  timber  Mi.d 
other  materials  The  llali  Copper  Co  is  lul- 
ling down  both  Its  output  anil  Its  working 
forces.  Smaller  companies  are  doing  the 
same.  In  general,  the  Industry  may  he  unltl 
to  he  In  a  walling  imnllion  pending  Ihe  sta- 
bllizalion  of  prices  and  the  more  regular 
operation  of  the  law  of  supply  and  demand. 
Prodnrllon  of  rolaah  From  I.rf>iirlte  rocks 
of  VVyomlng  I,,  ;iiir,i.ted  finh  capital. 
Articles    of      ■  ,     of     the     Liberty 

I'ola.'h  Co    ,•  r„a,]y  for  rei-oriV- 

ln«r  with  the  .<<tale.     The  capl- 

iBllxalion    st.i  •  HI  nnn.    of    which 

Jl.nno.nnn    l..    ,,r,r.,r.  .l       The   company   ha. 
holdings    of    2030    acres    containing    leu,  it. 
Inva    (lows.    SO    to    7S    fl.     In    thickness,    at 
f-Mi..  r  ..r     near  Oreen    Hlver.    Wvo.      A   spur 
•  nded    from    the    Cnion    Pnclflc 
'    plant   Is   being   built   about   a 
-.en    River.       Al«iut     120    men 
■"  r      The  process  will  consist  of 


roastmg  the  finely  crushed  rock  with  salt 
and  limestone  to  obtain  potash  in  the  form 
of  chloride.  Work  will  be  done  on  a  large 
scale  Cheap  fuel  will  be  obtained  from 
the  Wyoming  coal  fields.  There  is  no 
question  regarding  tonnage  of  leucite  rock 
available,  which  carries  10%  and  upward 
in  polash.  if  the  process  works  out  com- 
mercially on  a  large  scale  as  indicated  hv 
the  experimental  plant.  Those  interested 
i""  D  •  o^[.-  PS^Ff'  Pfes'dent :  Guy  Sterling, 
w  B„.Seholefleld.  Moylan  C.  Fo.y.  and  E 
M.  Allison.  Jr..  of  .Sjlt  Lake  City;  A.  Ken- 
dall. Rock  Springs.  Wyo.,  and  P.  J.  Quealy. 
Kemmerer.   Wyoming. 

PHOENIX.    ARIZ Jan.    10 

Cortailment   in   Arizona    Copper   .Activities 

has  begun  in  the  larger  properties.  For 
some  time  there  has  been  a  tendency  in  this 
direction  on  the  part  of  smaller  operators. 
As  indicated  several  weeks  ago.  the  Shan- 
non has  ceased  mining  operations  at  Met- 
calf  and  has  announced  that  smelting  will 
stop  at  its  Clifton  plant  as  soon  as  ore  sup- 
Plies  are  exhau-sted.  Old  Dominion,  at 
Globe,  has  shut  down,  though  this  was 
caused  by  sabotage  within  its  works  What- 
ever the  cause  of  the  outrage,  it  has  served 
to  thro\y  out  of  work  about  ISnn  employees 
of  a  company  noted  for  its  liberality  and 
consideration  for  its  men.  Local  labor  rep- 
resentatives claim  that  500  men  are  un- 
employed at  Clifton.  IfiOO  at  Bisbee  and 
i>ouglas  and  about  an  equal  number  at 
Kay  and  Hayden.  though  these  statements 
may  not  have  an  accurate  basis.  They 
claim,  also,  that  many  miners  are  arriving 
in  ..\rizona  camps  from  Butte  and  other 
northern  points.  It  would  appear  that 
Arizona,  for  the  first  time  In  years  is  be- 
ginning to  have  a  condition  of  unemploy- 
nient.  Already  there  is  agitation  in  favor 
of  starting  large  road  works.  The  Bisbee 
mines,  particularly,  have  announced  that 
they  are  about  to  start  upon  an  extensive 
development  campaign,  for  their  reserves 
particularly  of  the  higher  grades  of  ore' 
have  been  seriously  depleted  by  war  de- 
mands. This  policy  is  expected  "to  provide 
work  for  possibly  a  third  of  the  men  who 
have  been  on  the  payroll  of  some  of  the 
larger  copper  producers.  Po.ssihlv  seizing 
upon  the  necessan,-  curtailment  of"  employ- 
ment as  an  excuse,  many  I.  W.  W  are  re- 
ported to  be  flocking  into  Arizona  and  to 
have  started  their  work  of  trouble  breeding 


^  as  really  inspired  by  the  Zinc  Institute; 
and  that  though  C.  E.  Siebenthal  was  the 
original  choice  of  C.  T.  Orr.  of  Webb  City. 
Mo.,  president  of  the  institute.  Mr  Stone 
is  entirely  satisfactory  both  to  him  and 
to  other  members  of  the  institute  from  the 
district. 

The    Webber    and     PeUran    .Mine*    of    the 

Commerce  Mining  and  Royalty  Co.  are  mak- 
ing a  recovery  that  is  exceptional  even  for 
the  rich  mines  of  the  Oklahoma-Kansas 
section  of  the  zinc  and  lead  Held  The 
Webber  is  situated  in  Kansas,  across  the 
state  line  north  of  Picher.  and  has  been 
in  operation  since  last  June.  On  account 
of  a  poor  ore  market,  production  has  not 
been  pushed  and  the  mill  has  never  put  on 
more  than  one  shift.  The  mine,  neverthe- 
less, has  been  a  large  producer  and  much 
ground  has  been  cut  out.  Last  week  the 
rnill  recovered  from  the  ore  as  taken  from 
the  ground  IT^r  of  its  weight  as  blende 
e,™  'cad  (locally  termed  17<-c  recovery). 
The  Pelican  is  a  new  mine,  recently  open- 
ed, situated  southwest  of  the  Webber  and 
across  the  state  line  in  Oklahoma,  lis  mill 
recovery  last  week  was  ISf-c  blende  and 
lead  (in  the  language  of  the  district), 
i  hough  recoveries  higher  than  these  have 
been  reported  from  time  to  time,  they  are 
exceptional,  and  rarely  does  a  mine  that 
has  been  operated  for  eight  months  show  a 
recovery  above  lOTc  from  the  run  of  mine 
material. 

HOIGHTON.  .MICH.— Jan.  7 

The  Seneca  Shaft  cut  the  Kearsarge  lode 

on  Dec.  28  at  1625  ft.  depth  and  h.-is  pene- 
trated it  for  some  distance.  Thus  has  been 
proved  the  correctness  of  diamond-drill  in- 
terpretation and  of  the  showing  made  in 
the  Mohawk  and  Ahmeek  properties  adjoin- 
ing. The  lode  material  appears  to  meet 
requiremenls  and  carries  little  mass  copper, 
in  which  the  new  opening  is  in  line  with 
the  general  characteristics  of  the  formation. 
The  copper  content  is  estimated  at  about 
sPni-i^-^^^Mi '°".?*  '■^t  P»'"t  cut-  Shaft 
K  ^  „  J  ,  '"  continue  through  the  lode  and 
beyond  for  at  least   700  ft.  more. 


JOPLIN-— Jan.    11 

The   Premier   Mine,    at    Picher    Okin      has 

paid  tSO.Onn  in  dividends  and  has  $30  000 
in  the  treasury  after  paying  off  $40,000  of 
debts.  Operations  were  started  at  Ihe  Pre- 
mier in  February,  1918,  and  It  has  been  a 
large  producer  of  lend  as  well  as  of  zinc 
blende.  A.  M.  Gaines,  of  Joplin.  is  manager. 
Proving  of  a  New  Sheet  (ironnd  Field 
.south  of  the  old  camp  of  Granby  Is  continu- 
ing. During  the  last  week  In  December. 
Healon  &  Hodges  put  down  an  eight-inch 
hole  through  20S  ft.  of  lime  and  ;iii  fl.  of 
overburden  Into  sheet-ground  formation 
similar  to  that  reported  In  previous  strikes 
In  Ihe  section  The  hole  wa.s  drilled  .so 
that  a  Pomona  pump  may  be  installi'd  Im- 
niedlately  for  shaft  sinking.  Two  other 
shafts  are  being  sunk  near  Ihe  first  strike 
on  Ihe  land,  about  a  quarter  of  a  inili>  dis- 
tant, hut  progress  has  been  slow. 

The  Trl-Slale  Mine  Safety  and  Sanitation 
A.aocinllon  Is  in  good  nnnnclal  cnndltlon. 
This  l.s  Ihe  principal  mine  opernlors'  or- 
ganization In  the  field  at  present  The 
semi-annual  report  of  A.  K.  Kendelarl. 
Ireasurer.  made  nt  the  last  meeting,  showed 
that,  though  expenditures  during  the  Inst 
six  months  were  |.1K4«.  there  was  a  balance 
In  the  Ireasurj-  of  $1107  65  on  Jan  I  Moat 
of  the  expenillluies  In  the  Inst  half  year 
were  made  In  an  effort  In  belter  Ihe  xlnc'-ore 
mnrkel  A  number  of  commillees  have 
been  sent  to  Washington,  and  some  good 
has  been  accomplished. 

Ilope  In  the  Amerlran  KInr  liwllinle  has 
revived.  In  the  Joplin  district,  ns  a  ri'sult 
of  the  announced  enrlv  de|>arture  of  George 
c  tti„„<-,  of  the  New  Jersey  Zinc  Co  to 
Investigate  conditions  In  Kiirope.  looking 
Inward  n  possible  market  nhrond  for  Ameri- 
can zinc  ore  or  speller  It  Is  understood 
that,  though  Mr.  Stone>  np|M>lntment  wa") 
made   by    Pop«    Yealman.    the    whole    movo 


BOSTON — Jan.   2 
Actions    To    Recover   Taxes    Illegall7   A»- 

se-sed  from  1913  to  1915  were  recently  filed 
in  the  I  .  S.  Court  in  Boston  bv  15  copper 
companies.  Total  Involved  is  $384000 
L'^.^CI^'' i"*^''  served  upon  the  Collector  of 
Internal  Revenue.  Actions  were  based 
upon  interpretation  of  terms  "capital"  and 
cTl'iTm;.';  *"-«"';'"'S?  J°    ^W""   cotnpames. 

Com.  J^S^^''  P''*'"*"!^  "re  the  Champion 
Copper  (o,.  Allouez  Mining  Co..  St.  M.irys 
Mineral  I^nd  Co..  Copper  Range  Co  As- 
signee Baltic  Mining  Co.,  Ahmeek  Mining 
Cons^dTd"'"'"    "'"''"^    ^^°     ""^    O.sceoln 


VfCTOHI.A.   II.   C- 


10 


i.„    !I„H  '7'"",'-'"""'    ^''n'ng    Convenllon    will 
be    held     in    \aM<-ouver.     U.    C.    some     time 

.h  .^.'^'''''^'^v'^"'  "  •'•■"'  ''•^n  proposed 
thai  this  gathering  should  be  called  for 
J.-inuary,  but  a  PWIponemenI  to  the  latter 
?  .1,  "f.  '"■'""  »>""«'«'<1  UP<'"  by  the  membert. 
or  the  \nnciiuyer  Chamber  of  Mines  The 
invention  has  the  endorsement  of  William 
Sloan,  Minister  of  Mines,  and  the  resident 
m  nlng  engineers  of  Ihe  various  mining  dis- 
tricts of  the  province  ure  exi>ected  to  take 
an  active  part  The  proceedings  are  likely 
to  be  of  special  lm|iorlance  because  of  Ihe 
problems  bearing  on  the  mining  industry 
and  the  reconstruction  period  that  will  come 
up  for  consldemtlnn. 

TORONTt) — Jan.  II 
Coball  MInea  are  hampered  from  power 
shortage  due  to  a  breakdown  of  part  of  the 
equipment  at  the  .Mnl.ibltchewan  iKiwer 
plant  One  of  Ihe  larg..  castings  set  In 
concrete  that  led  from  ihe  |>ensli.ck  to  the 
turbines  has  cracked  badly,  and  necesjil- 
tafed  a  shut-down  of  the  unit  The  B€>cI- 
dent  occurred  n  eouiile  of  nionlhs  ago.  and 
much  illssalisfacllon  has  been  expressed 
at  the  length  of  lime  it  Is  taking  to  make 
repairs  .Some  of  the  mines  have  hod  to 
start  up  .-ompressor  plants  which  have  not 
tiecn  In  use  for  years,  and  there  Is  talk 
of  a  couple  of  Ihe  deeper  mines  haMng  to 
shut  down  altogether 
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ALASKA 

KENNECOTT  (Kennecott)  —  December 
production  of  copper  was  14.114.000  lb.,  in- 
cluding the  output  of  Braden  Copper  Com- 
pany. 

ALASKA  GOLD  (Juneau) — In  December 
milled  117.310  tons  of  ore.  averaging  $0.a83 
per  ton.  Extraction  was  80.57%  ;  tailings 
loss  19.1c.  per  ton. 

ARIZONA 

Cochise   County 

COPPER  QUEEN  (Bisbee) — Has  paid 
bonus  to  1400  employees  of  mines  and  smel- 
tery of  $96,040.  based  on  second  year's  serv- 
ice. Same  system  effective  in  Calumet  & 
Arizona  mines  and  works.  Bonuses  to  be 
paid  monthly,  on  expiration  of  employees' 
year  or  two-year  periods  of  service. 

PHELPS  DODGE  (Bisbee) — December 
production  of  copper  was  12.563.000 
lb.  for  all  properties. 

SHATTUCK  ARIZONA  (Bisbee)— De- 
cember output  was:  Copper.  506,332  lb.; 
lead,  401,593  lb.;  silver,  21,506  oz. ;  and 
gold  85.98  oz.  Output  for  12  months  was: 
Copper.  9.081.959  lb.:  lead,  2,420,690  lb.; 
silver,  161.230  oz.  ;  and  gold  1220.12  ounces. 

CALUMET  &  ARIZONA  (Warren) — De- 
cember production  of  copper  was  3,094.000 
pounds. 

Gila    County 

LONDON-ARIZONA  (Chilito) — Internal 
affairs  adjusted  and  plans  made  to  resume 
operations.  Several  profitable  leases  ex- 
pired with  end  of  year.  Company  plans  to 
ship  to  Hayden,  and  to  Lavelle  company 
plant  as  soon  as  latter  is  completed. 

OLD  DOMINION  (Globe) — This  and 
Arizona  Copper  Co.'s  mines  forced  to  close 
down  on  Jan.  8  when  electrical  equipment 
3f  Old  Dominion  flotation  mill  was  put  out 
Df  operation  by  bolt  thrown  into  motor, 
destroying  windings  ;  1500  men  idle  in  con- 
sequence. Sabotage  held  responsible.  De- 
cember copper  output  of  Old  Dominion  was 
2,686,000   pounds. 

INSPIRATION  (Miami) — December  pro- 
duction  of   copper   was    7,350,000    pounds. 

MIAMI  (Miami) — December  production 
of  copper  was  4,989,435  pounds. 

Greenlee  County 

SHANNON  COPPER  (Clifton) — Decem- 
ber output  was  688,000  lb.  of  copper. 

ASH  PEAK  (Duncan)— Goldfields  Con- 
solidated sunk  main  shaft  to  800  ft.  under 
lease  and  option.      Charles   Starr,   manager. 

ASH  PEAK  EXTENSION  (Duncan)— 
■Working  small  force.  J.  Horgan,  superin- 
tendent. 

Maricopa  County 

ABE  LINCOLN  (Wickenburg) — Shipping 
high-grade  chalcopyrite  ore  from  tunnel, 
which  is  being  driven  to  cut  new  700-ft. 
shaft  about  280  ft.  from  surface.  C.  E. 
Nathorst  is  manager. 

Pima    County 

NEW  CORNELIA  (Ajo) — December  pro- 
duction of  copper  was  4,248,000   pounds. 

Pinal    County 

MAGMA  CHIEF  stockholders  have  rati- 
fied purchase  of  Sombrero  Butte  property  in 
Copper  Creek  district.  Exchange  of  stock 
will  be  at  par. 

GOLDEN  BELL  (Kelvin) — Station  cut 
at  200  level  and  drifting  in  progress  on  two 
feet  of  copper  ore. 

TROT  ARIZONA  (Kelvin) — Retimbering 
of  Alice  tunnel  completed,  and  tunnel 
eqtiipped  with  new  rails.  No.  5  Buffalo 
blower,  driven  by  gasoline  engine,  installed 
to  afford  ventilation  at  face.  Development 
now  in  progress  on  low-grade  ores  opened 
up  when   tunnel   was  originally  driven. 

RAT  CONSOLIDATED  (Ray) — Decem- 
ber production  of  copper  was  5,800,000 
pounds. 

QUEEN  CREEK  (Superior) — Shipments 
of  copper  ore  begun.  Sinking  continued 
with    good    results. 

SILVER  KING  (Superior) — Operating 
30-ton  Marcy  mill,  with  flotation  equipment. 


Second  mill  ordered.  Five  tons  of  con- 
centrates shipped  to  El  Paso  sampled  $1500 
a  ton,  mainly  in  silver.  Main  shaft  retim- 
bered  to  400  ft.  Management  claims  de- 
velopment of  10,000  tons  of  ore  sampling 
above  $20. 

Yavapai  County 

COPPER  KING  (Hillside)  —  Shipping 
459;  zinc  ore  by  motor  truck  to  railroad 
from  property  near  Bagdad  in  Eureka  dis- 
trict. Operated  by  Hillside  Development 
Co.      E.   D.  Gluwas  in  charge. 

JEROME-PORTLAND  (Jerome) — Reor- 
ganized as  Jerome-Bisbee.  with  stock  ex- 
change at  par.  Receiver  R.  B.  Westerveldt. 
of  Prescott.  discharged.  President  is 
George  Brookshire.  former  owner  of 
ground  :  L.  H.  Beyerle.  of  Prescott.  secre- 
tary. Exclusion  made  of  11,000  shares 
issued  by  former  manager.  A.  B.  Frame. 
Property  has  500-ft.  shaft  and  2800  ft.  of 
development   work. 

PITTSBURG-JEROME  (Jerome)  —  To 
resume  operations  under  C.  C  Arata.  to  fol- 
low streak  of  glance  ore  found  on  500  level. 

VERDE  COMBINATION  (Jerome)  — 
Shaft  down  1200  ft.  in  blue  schist  and 
quartz. 

ZONIA  (Kirkland) — Has  changed  hands. 
New  owners  developing  copper  orebody  and 
building  offices  and   roads. 

SIMMS  GROUP  (Mayer) — Sold  to  Hal- 
ling  P.  Overton,  who  will  develop  property. 

MARK  TWAIN  (Prescott) — Option  taken 
by  R.  E.  Moore.  J.  F.  Healey.  and  O.  F. 
Smith  from  Cleveland  owners.  Mine  is  old 
silver  producer,  with  production  record  of 
$250,000  ;  opened  by  three  tunnels,  tapping 
16-ft.  ledge. 

CALIFORNIA 
Amador   County 

ARGONAUT  (Jackson) — Trouble  with 
highgraders  reported,  involving  several  ar- 
rests. New  ore  disclosed  in  lo\ver  levels. 
Increased  production  contemplated.  Labor 
supply    better. 

PLTMOUTH  CONSOLIDATED  (Plym- 
outh)— Operating  with  full  crew.  Devel- 
opment, retarded  by  war  conditions,  now 
resumed.      Mill  ran   steadily  during   1918. 

Butte    County 

WESTERN  ORE  (Oroville) — Will  re- 
sume chrome  mining,  despite  market  con- 
ditions. Contracts  with  chemical  companies 
said   to   make   resumption   possible. 

Calaveras    County 

EASZY  BIRD  (Mokelumne  Hill) — New 
shaft  down  80  ft.  Will  go  to  150  ft.  be- 
fore   crosscutting. 

Contra    Costa    County 

BUTTERS  ELECTROLYTIC  ZINC  (Mar- 
tinez)— New  machinery  installed.  Operat- 
ing on  ore  from  which  good  results  are  re- 
ported. Thirty  men  employed.  Charles 
Butters    manager. 


Hii 


nboldt  County 


CHROME  INDUSTRT  at  standstill.  Rep- 
resentatives who  were  to  take  up  the  mat- 
ter of  prices  and  marketing  of  chrome  and 
manganese  ores  and  concentrates  with 
American  Mining  Congress  have  made  no 
report. 


Ne 


nty 


IN  GRASS  VALLEY  DISTRICT,  six  large 
mines  and  several  small  ones  operating  full 
time  and  employing  in  all  1200  men.  Crews 
increased  at  Empire.  North  Star.  Union 
Hill.  Golden  Center.  Sultana  and  Alli.son 
Ranch.  Le  Due  and  other  small  mines  pre- 
paring for   increased    production. 

S.\ILOR  FLAT  gravel  mines  making 
ready  for  new  development  on  large  scale. 
Field  formerly  supported  .several  large  op- 
erations. Present  undertaking  by  H.  L. 
Engelbright.  Dan  McFall  and  other  Ne- 
vada  City   mining    men. 


Plac 


nty 


LIBRRTT  HILL  (Dutch  Flat) — Dam  on 
Bear  River  approved  by  California  Debris 
Commission.  Bypass  closed  and  hydrau- 
licking  to  begin  a.';  soon  as  reservoir  is  full. 


Nevada  County 

QUAKER  HILL  (Nevada  City)— Ma- 
chinery installed  and  ready  tor  resumption 
of  hydraulic  mining.  Water  supplied  by 
21-mile  flume.  t)peration  by  New  York 
men.      H.   L.    Engelbright,    manager. 

San    Benito    County 

NEW  IDRIA  (Idria) — Old  furnace  No, 
1,  in  use  for  20  years,  being  torn  down. 
Bricks  and  stone  will  be  run  through  new 
furnace  to  recover  quicksilver.  Product 
hauled  by  motor  trucks  to  Tres  Pinos.  65 
miles  distant,  and  shipped  by  Southern  Pa- 
cific. H.  W.  Gould,  of  San  Francisco,  man- 
ager ;   700  men  employed  at  three  camps. 

Sliasta   County 

MAMMOTH  (Kennett) — December  out- 
put of  smeltery  was  1,660,000  lb.  of  cop- 
per. 

PIT  RIVER  POWER  (Redding)— Con- 
tract for  deed  stipulating  price  of  $194,093 
filed    with    county    recorder. 

COLORADO 

Clear    Creek    County 

WESTERN  TUNNEL  (Idaho  Springs) 
— Control  secured  of  Vindicator  property 
on  Chicago  Creek.  Systematic  develop- 
ment will  begin  in  next  30  days.  New 
compressor  ordered.  Egan  mill  to  be  re- 
modeled and  new  equipment  installed,  in- 
cluding flotation  unit.  Mill  operated  by 
water  power.  Cleveland  capital  back  of 
enterprise.      J.    H.    Marshall    manager. 

San   Juan   County 

SILVERTON  SHIPMENTS  during  De- 
cember were  as  follows:  Iowa-Tiger,  11 
cars ;  Mayflower  Leasing,  7  ;  S.  D.  &  G. 
Lease.  3  ;  Mativi  Eros.,  2  ;  Dives  Leasing, 
Caledonian  Mining  and  Milling,  and  Hen- 
rietta, one  car  each  ;  miscellaneous  small 
lots,    23    cars;    total,    49    cars. 

GOLD  KIN(^  EXTENSION  (Gladstone) 
— During  last  few  months  much  under- 
ground development  and  repair  work  done 
on  Gold  King  properties,  which  company 
is  operating.  Mill  remodeled  and  new 
equipment,  installed.  W.  Z.  Kinney  is  man- 
ager. 

San    MiKuel    County 

TELLURIDE  SHIPMENTS  during  De- 
cember were  as  follows:  Tomboy,  35  cars; 
Smuggler-Union  and  Black  Bear,  90  cars ; 
total,    125  •  cars. 

Teller   County 

KOMAT  LEASING  (Cripple  Creek)  — 
Compan.v  operating  Victor  mine  will  drive 
laterals  from  1000  level  to  prospect  ground 
of  Anona  Gold  Mining  Co.  Latter's  prop- 
erty, including  Little  Ella,  Minnie.  Lee. 
Cactus  and  Clionian  mines,  or  about  26 
acres,  has  been  secured  under  five-year 
lease  by  Komat.  Math  Korff  is  general 
manager. 

BLUE  FLAG  (Victor) — Operations  re- 
sumed under  superintendence  of  F.  J.  Tales. 
Shaft  to  be  deepened  from  1227  ft.  to  1400 
level,  where  crosscut  will  be  driven  to  pros- 
pect property.  Will  then  raise  from 
1100  level.  Reported  ample  finances  ara 
available  to  carry  out  development  scheme 
proposed. 

MICH1G.*N 

Copper   Country 

ALLOUEZ  (Allouez) — Shipped  36,000 
tons  of  rock  in  December,  and  500,000 
during  1918. 

CALUMET  &       HECLA       (Calumet) — 

Company    and  subsidiaries    using    42    stor- 
age  batteries   for  tram   haulage.    12    at    Isle 

Royale.    12    at  Ahmeek.    5    at    North    Kear- 

sarge.    and    13  at    Calumet    &    Hecla.      Five 

more    ordered  for    last    named.       Working 

satisfactorily.  Allouez    using    all     tiolley 
locomotives. 

CENTENNIAL  (Calumet) — Rock  output 
in  1918  over  170.000  tons,  against  148.332 
in    1917   and   138. 13S   in   1914. 
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SUPERIOR  (Calumet) — Rock  shipments 
In  1918  approximated  104.000  tons,  produc- 
tion   for    last    five   yean-    declining   steadily. 

FRANKLIN  (ncmmon) — Produced  18.- 
000   tons   of  rock   in   December. 

HANCOCK  (H.incock) — December  rock 
output.  16.000  tons,  making  190.000  tons 
for  year 

MASS  (Mass) — Rock  output  for  Decem- 
ber was   20.000   tons. 

OSCEOLA  (Osceola) — Rock  output  for 
December  94.000  tons,  making  year's  total 
1.230.000. 

MINXKSOTA 
Mesabt    Ransre 

SHIRAS  MIN:C  (Buhl) — Failure  of  min- 
ers to  notify  offlcia'.s  of  Oliver  Iron  MininK 
Co..  operators  of  property,  of  a  blast  in 
one  of  the  stopes.  resulted  in  injury  to 
three  of  the  men  who  were  making  an  in- 
spection of  the  property  and  entered  the 
room  just  as  the  explosion  occurred.  They 
were  struck  by  flying  pieces  of  rock. 

MISSOURI 

Joplin    DUtrirt 

C.  C.  &  B.  (Joplin) — Making  two  cars  of 
calamine  weeklv  from  output  of  new  mine 
south  of  old  McOee  silicate  mine  at  Duen- 
weg.  Mill  running  only  one  shift.  Ore 
level  at  120  feet 

MONTANA 
Jefferson  County 

LEGAL  TENPKR  (Clancey) — Ore 
shipped  from  200   level. 

MONET  (Clancey) — Drifting  on  140  level 
and  preparing  to  ship  ore  mined  from 
shaft. 

.i^NOELICA  (Wickes) — Sixty  tons  crude 
ore  per  day  .^hipped  to  smeltery  from  Mt. 
Washington  mine. 

L.ewis    and   Clark    Coont.v 

BELL  BOY  (Marysville) — Crosscut  en- 
countered  gold-bearing  ore. 

VALLEY  FORGE  (Rimini) — Stoping 
and  shipping  lead-silver  ore  from  above  600 
level. 

Powell    Connty 

MONARCH  (Elliston) — Large  tonnage  of 
low-grade  lead-silver  ore  exposed  in  work- 
ings. Property  taken  ovir  by  New  York- 
Montana  Testing  and  Engineering  Co..  He- 
lena.     Mill  to  be   built    in    spring. 

Silver  Boiv  Connty 

ANACOND.-\  (Butte) — .Announced  on  Jan. 
2  that  directors  have  authorized  issue  of 
150.000. oon  ten-vear  secured  gold  bonds, 
one-half  of  which,  known  as  Series  A.  to  be 
issued  immedi.Ttely  as  of  Jan.  2.  Proceeds 
to  be  used  for  enuipping  propirtii'S  of  Andes 
Copper  Mining  Co  and  Santiago  Mining  Co 
and  to  riplace  in  current  account  part  of 
company's  Invested  earnings.  'Andes  com- 
panv  has  completed  wharfs  and  warehouses 
at  Barnuito  :  has  built  5S  miles  of  main  line 
railroad:  is  building  .^)l-mlle  sirtlon  from 
mill  site  to  mine,  also  ofllce  buildings  and 
hou.ies  for  employees.  Temporary  power 
plant  transmission  from  coast  to  mine, 
water  supply  line,  and  other  neri'ssary  fea- 
tures of  plant  operation  are  also  under  con- 
struction, and  definite  plans  for  permanent 
plant  are  being  prepared  South  American 
mines  not  fullv  explored.  At  Butte,  the 
Original  and  I.,oonard  mines  closed  Jan.  2 
tor  repairs  requiring  .several  months;  Penn- 
Rvlvanla  shut  down  Jan.  10;  Anaconda  and 
S'eversweat  shut  down  In  December  on 
account  of  Parrot  fire,  and  are  still  down 
indeflnltelv.  December  copp<-r  production 
was  21.nfift.onn  Ih  company's  smellerie-* 
have  reduced  working  forccn  over  50  per 
cent. 

RfTTK  A  STTPRRIOH  (Rutle)— Decem- 
ber production  was  lo.fion.nnn  |b  of  zinc  In 
roncentrnKs  and  220.000  o7.  r>f  sllv.r  P^ - 
tlllon  of  Minertils  Separation  rr.mpany  for 
order  r<stnilnlnK  the  mining  rmnpnny  from 
dissipating  Its  assets  was  denlod  by  V.  H. 
Snprem.'  Court  on  Jan.  7.  Court  set  Mar  8 
for  argument. 

EAST  ril'TTE  (Butte) — December  pro- 
duction of  copper  smeltery  was  1.929.720 
lb.  of  copper. 

NEVAHA 
Kvm^rnldK   Connty 

OOLDFIELTi  roNSOT.ID  ATED  (Oold- 
fleld)  —  Mlll-treatlne  nbout  finoo  tons  month- 
ly from  Mohawk,  f'lermont.  and  Grlz^lv 
r.enr  workings,  one-half  by  cynnldallon 
and  half  hy  flotation  r>eveIopment  at 
Combination  mine  opening  mllllng-grade 
ore.  Treatment  of  mill  tailings  discontin- 
ued for  winter. 


GRANDMA  (Goldfleld) — I>ateral  devel- 
opment to  open  up  contact  zone  now  under 
way.  Shaft  830  ft.  deep.  Further  devel- 
opment at   250   level  planned. 

Humboldt    County 

ROCHESTER  (Rochester) — Winze  from 
1100  level  has  proved  oreshoot  to  1200 
level.  Blocking  out  ore  between  tenth  and 
eighth  levels.  Daily  tonnage  milled  dur- 
ing flr.st  half  December  averaged  178.  Will 
increase  mill  capacity  to  200  tons  when 
thoroughly  adjusted. 

T.ander   County 

FARRETTA  &  CHILDRESS  (Battle 
Mountain) — Operating  cmnabar  property 
in  Jersey  district  72  miles  southwest  of 
Battle  Mountain  ;  have  completed  addition 
to  reduction  plant,  also  bunk  house,  board- 
ing house  and  otRce. 

Mineral   County 

SIMON  LEAD  (Mina) — Crosscut  on  400 
level  cut  mixed  lead-zinc  sulphide  oreshoot 
35  ft.  wide.  Shoot  developed  on  upper 
levels.  Strong  flow  of  water  opened,  valu- 
able for  milling. 

SUMMERFIELD  &  ELGES  (Mina) — 
Lessees  have  successfully  developed  Booth 
quicksilver  mine.  Installing  two  new  re- 
torts at  reduction  plant.  Development 
pushed  on  Farnham  &  Drew  property,  and 
good  tonnage  commercial  mercury  ore 
blocked  out.  Lessees  on  Pepper  &  Keough 
shipping  regularly. 

Nye  Connty 

EAST  DIVIDE  (Divide) — Shaft  down 
150  ft.     Sinking  will  continue. 

GOLD  ZONE  (Divide) — Shaft  sunk  to 
500  level  and  crosscutting  to  Divide  vein 
under    way. 

HASBROUCK  (Divide)— Long  tunnel 
rearing  objective.  Shaft  workings  still  in 
ore.  and  large  tonnage  of  milling-grade 
ore  developed. 

TONOPAH  EXTENSION  (Tonopah) — 
Clean-up  second  week  in  December  was 
61.000    oz. 


While 


Connt.i 


NEVADA  CONSOLIDATED  (Ely)— De- 
cember production  of  copper  was  5,800.000 
pounds. 

NEW   >rEXlCO 

Grant    County 

DUNCAN  M.  AND  M.  (P.  O..  Duncan. 
Ariz.) — Work  started  on  first  Sn-ton  \niit 
of  son-ton  cyanide  mill  for  Mount  Royal 
district  of  i:;rant  County.  New  Mexico  Tow- 
er to  be  installed  for  125  tons.  Primarily 
to  treat  ores  from  company's  Golden  Fleece 
mine.  Latter  has  developed  oreshoot  40 
to  no  ft.  wide  and  over  400  ft.  deep  of 
clean  cvaniding  ore.  Recovery  on  mill  tests 
!i7-0S'"^  of  gold  and  up  to  90"-,  of  silver. 
Will  mill  10  to  15  ft.  of  vein,  which  Is 
high-grade  milling  ore,  in  first  unit  and 
lake  remainder  when  other  units  are  built. 
Will  also  treat  ore  from  six  other  proper* 
ties  within  25-mile  radiu«.  all  of  which  can 
be  brought  by  aerial  tramways.  Water 
plentiful.  Altitude  of  mill.  4500  ft.  Roads 
good  Conditions  for  cheap  operation  good. 
.Skilled  Mexican  labor  readily  secured. 

SAN  .TOSE  (Central) — Shipping  high- 
grjide   copper-silver   ore   from    240    level. 

ATWnOD  (Lordsburg) — H.  V.  Snell  and 
others  will  Install  new  hoist  on  Southern 
group.  Intending  to  sink  300  ft.  J.  Tangye. 
superintendent. 

BONNEY  (Tx>rdsburg) — Shipped  15  cars 
iif  ore  to  Copper  Queen  smeltery  during 
December.  Have  completed  exploration 
work  for  present,  with  36.000  tons  of  ore 
in  sight  Arrangements  being  made  for 
'. 00-tnn  mill  Ore  reserves  average  21*^ 
t'u  ntiil  $3.77  t>reclotis  tnetnls.  J,  P.  Por- 
leus.    general    suiierlnlendenl. 

BOSTON-HECLA  (Lonlsburg)— Building 
four-mile  wagon  road  from  mine  to  Pyra 
stallim  »n  Southern  Pacific.  R  E.  Vnnd- 
ruff.    manager. 

POUNDS  (Lordsburg) — Two  cars  of  flu- 
orspar   ready    for    shipment. 

CAP-ROCK  (Ixirdsburg)— Continues  to 
mine  manganese  ore,  grading  ii",  Mn  and 
2"^    silica  :   two  cars  ready  to  ship 

riRFV\T-EAGT,E  (Ix>rdsburg)— Continues 
regular  shipments  of  fluorspar  Preparing 
to  run  tunnel  300  f|.  on  orebody.  Fred. 
Kroll,    manager. 

nCTO  (Ix>rdsburE>  —  Preparing  In  sink 
main   shaft. 

CHINO  COPPER  (Snntn  Rita)— Deoem- 
b«>r  production  of  cpper  was  B.607,63S 
pound.*. 


-AUSTIN-AMAZON  (Silver  City) — Large 
block  oi  ore  running  S"?,  copper  recently 
opened  on  this  property  in  Burro  Mountain 
district. 

OKUXHOMA 
Joplin    Ulstrict 

IMPERIAL  DEVELOPMENT  (Miami)— 
.Starting  new  shaft  on  Osage  tract,  where 
18  months'  fight  against  water  was  un- 
availing. Fight  on  water  to  be  renewed 
soon. 

LUCKY  INDIAN  (Quapaw) — Taken 
over  by  Municipal  Excavator  Co..  of  Ok- 
lahoma City,  which  will  tram  from  shaft  to 
Red    Rose    mill,    a   quarter-mile    away. 

THELMA  JANE  (Quapaw) — Has  taken 
over  Gander  mine  and  will  install  10  hand 
jigs. 

UTAH 
.«alt    Lake    Coanly 

C.VRDIFF  (Salt  Lake  City) — New  ore- 
shoot followed  for  100  ft.,  a  good  deal  be- 
ing high-grade  silver-lead  ore.  Shipments 
of  40  tons  a  day  or  275  to  300  tons  a 
week  heing  made.  Ore  hauled  on  sleds 
in  South  Fork,  and  by  trucks  In  main  can- 
yon, to  Murray.  Trucks  haul  six  tons  and 
make  IJ  trips  a  day.  Distance  ore  bins 
to  Murray.   18  miles. 

UTAH  COPPER  (Garfield) — December 
production  of  copper  was  13.835,000  pounds 

C.\N.\D.\ 

British    ColamblK 

CONSOLID.\TE1>  M.  .\ND  S.  CO.  OF 
C.\N.\n.V  (Rossland) — .Making  progress  In 
applying  old  treatment  methods  to  Ross- 
land  ores.  Methods  old.  but  application  is 
new  as  regards  these  ores.  No  definite 
announcement  as    yet. 

Manitoba 

REX  (Herb  Lake) — During  November, 
company  produced  $5600  in  gold.  Ship- 
ments to  Ottawa  mint  since  June  totaled 
$27,368. 

Ontario 

BOURKES  (Bourkes  Station) — New- 
vein  encountered  at  100  level.  Winze  be- 
ing sunk   to   200  level. 

BAILEY  (Cobalt) — Toronto  broker  ask- 
ing for  proxies  in  effort  to  settle  litigation 
of  several  years'  standing.  Propos-il  is  to 
form  new  company  called  BaiIe>'-Northern 
Customs.  Ltd..  with  $1,250,000  capital  and 
authorized  bond  Issue  of  $150.(100.  which 
will  buv  out  Northern  Customs  mill  and  give 
425.000  -xhares  in  new  company  for  Bailey. 

CROWN  RESERVE  (Cobalt) — Develop- 
ment shows  new  discovery  of  Increasing 
importance  on  200  level.  Drift  on  vein  now 
in  100  ft  .  with  high  grade  all  the  way.  Vein 
in    conglomerate. 

LA  Rose  (Cobalt) — Station  cut  at  470 
level  of  Violet,  where  ore  -shows  enrich- 
ment as  compared  witli  that  on  370  level. 

M'KINLEY  DARR.VOH  (Cobalt) — Has 
discovered  new  high-grade  vein  on  300 
level. 

NIPISSING  (Cobalt)— Was  largest  sil- 
ver producer  In  1918  in  British  Empire, 
with  production  of  approximately  4.000.000 
oz.      Milling  Corporation   was   close   second. 

TEMISKAMING  (Col>alt)— Number  of 
men  laid  off.  shortage  of  |><>wer  rendering 
curtailment    necessary. 

KIRKl.AND  TOWNSITK  i  KIrkland 
Ijike)  —  Deal  put  through  by  Engli.sh  par- 
ties for  control. 

LAKE  SHORE  (KIrkland  I„ike)— In 
November,  mill  treated  1820  tons  of  ore, 
with  recovery  of  $44,678.  running  95  Srt-  of 
possible   running   time. 

OTISSE  (Matachewnn)— Hen\->-  machin- 
ery arriving   for  sinking  shaft   to   500   feet. 

CASTT.E  OH.  AND  GAS  (Mos«>— Com- 
pany haa  brought  In  two  new  wells  and 
now  has  16  producing  In  Mosa  fleld.  Start- 
ing several   new    wells. 

HOLLINGER  CONSOLIDATED  (Tlm- 
mins)  —  Piannine  extenslv.-  additional 
houso  accommodations   for  employees. 

MKXlro 

Snnnrn 
GREE.NE     CANANEA      fT_->     Cnnanen)  — 
December  Drodiict  ton  was  S, 100,000  lb.  ao|>- 

per.    174.9110   ME     filver.    and    U?'"    ox     gold 

PERU 

Jnnin 
CERRO     DE    PASCO    (Ij»    Ftindlclon)  — 
December    productlo:i    was   6.410.OOO    lb.    of 
copper. 

CHOSEN 
ORIENTAL    CONSOLIDATED     (Unsan) 
—December  olean-up  yielded  }1 24,000;  ore 
above  the  average 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 

change 

saver       5 

Sterl- 
change 

Silver 

Jan. 

New 
York, 
Cents 

Lon-  1 
don,  " 
Pence    Jan. 

New  1  Lon- 
York.|don, 
Centa  Penc» 

9 

10 

n 

4.7580 
4  7-80 
4  7-80 

101} 
lOli 
lOli 

48A     13 
48rt     14 
48A     15 

4  7575 
4  7580 
4  7575 

lOli     48A 
lOli     48A 
lOli     48A 

New  Vnrk  quotations  are  as  reportea  by  Handy 
■k  Harni:-n  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

J  r. 

Ij-tic 

Spot.t 

N.  y. 

St.  L. 

St.L. 

5  75 

5  60 

7.20 

9 

« 

68 

@5  90@5.70 
5  70      5.50 

®7.25 
7.15 

10 

* 

67» 

@5  75@5  60 
5  60           5i 

@7  25 
7   15 

n 

* 

67} 

@5  65      @5) 

@7  20 
7   15 

3 

* 

67i 

^40  n 

@7.20 
6  95 

u 

* 

67J 

@5  50@5  35 
5  40      5  30 

@7.03 
61 

15 

* 

68    ' 

®5. 50  ©5.35 

@7  00 

The  above  quotations  ar«  o\ir  appraisal  of  tho 
average  of  the  major  markets  basea  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
atituting  the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  \V«  quote  New  York  price  at  35c. 
per  1 00  lb.  above  St.  Louis. 

*  Cndetermined. 

t  For  American  tin  of  99%  grade. 


Copper 

Tin 

Lead 

Zinc 

Jan. 

Standard 
Spot  |3M. 

Elec- 
tro- 
lytic 

105 
105 

105 
lfl5 
105 

Spot 

255 
252 

255 
254 
252 

3M. 

246i 
243i 

2465 
246J 
246 

Spot 

40 
40 

40 
40 
40 

3M 

33 

32J 

3: 

32 
32J 

.'Jpot 

9 
10 
11 
13 
14 
15 

95 
94 

94 
94 

91 

85 
84 

83» 
83  S 
81 

56 
56 

56 
56 
56 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Eithange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Meta!   Markets 


NEW    YORK — .Ja 


1919 


The  metal  market.s  this  wi-ek  were  weak 
and  disappointing.  Lead  tailed  to  exhibit 
any  stability  following  the  little  advance 
last  week,  and  zinc,  which  has  been  declin- 
ing for  a  long  time,  fell  oft  sharply. 

Copper — Xo  material  change  developed 
from  the  situation  of  last  week.  The  busi- 
ness that  has  been  transacted  so  tar  since 
the  first  of  the  year  ha.^:  been  almost  entire- 
ly by  the  smaller  producers.  We  said  last 
week  that  at  least  three  had  been  selling, 
but  it  appears  that  sales  were  made  by  at 
least  six.  We  have  direct  reports  from 
only  a  few  of  them,  but  we  consider  15.000.- 
000  lb.  to  be  a  liberal  estimate  of  the  total 
business  done  by  them  since  Jan.   1.     There 


has  been  very  little  reselling  by  consumers. 
The  big  producers  have  made  'no  sales  ex- 
cept a  few  at  23c..  on  which  each  seller 
guaranteed  the  price  against  himself.  The 
total  of  such  business  was  very  small. 
Certain  wire-drawers  are  quoting  copper 
wire  at  22i'5  23c..  which,  under  present 
conditions,  is  probably  not  very  different 
from    20c.    for   electrolytic  wire   bars. 

During  the  present  week  the  amount  of 
business  done  by  the  small  producers 
dwindled,  and  subsequent  to  Saturda.v  we 
did  not  receive  reports  of  an\'thing  being 
done  by  anybody.  On  Jan.  9-11  a  few  mil- 
lion pounds  were  sold  at  20c.  The  market, 
if  it  be  called  such,  continued  so  small 
and  so  vague  that  we  are  unable  to  de- 
termine a  daily  price  as  a  matter  of  record. 
It  is  certain  that  some  copper  was  sold  on 
some  days  at  2iic.,  that  the  big  producers 
did  nothing,  that  buyers  were  few,  and 
that  more  copper  was  offered  at  20c.  than 
was  sold.  but.  even  so.  it  was  doubtful 
whether  any  great  quantity  was  to  be  had 
at   that   price. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  29c.  per  lb.  Copper  wire  is  quoted 
at  2255  23c.  per  lb.  f.o.b.  mill,  carload  lots. 

Tin — There  was  very  little  business  done. 
All  that  we  heard  of  was  in  American  tin. 
We  did  not  hear  of  any  Straits.  Banka.  or 
Chinese  being  offered. 

The  quotations  for  spot  tin  as  given  in 
the  Journal  of  Jan.  11.  for  Jan.  6,  7,  and  8 
are  in  error.  The  corrected  quotations  are; 
Jan.   6,    68i;   Jan.   7,   68i :   Jan.   8,   68J. 


Lead 


Xead — This  market  was  disappointing. 
After  rallying  to  S^c.  and  exhibiting  some 
stability  for  a  few  days,  the  interest  of 
buyers  waned,  and  sellers  offered  quantities 
at  lower  figures  in  order  to  make  the  metal 
move.  Since  Monday,  lead  has  been  of- 
fered freely  at  5*c.  in  such  ways  as  to  in- 
vite counter-bids.  and.  indeed.  5.40c.  was 
accepted. 

Zinc — The  crumbling  away  In  the  price 
for  spelter  continued  up  to  Jan.  14.  when 
the  metal  was  freely  offered  at  sharp  con- 
cessions, and  a  considerable  business  was 
done  at  7c.  for  Januar>-  delivery  and  63c. 
for  February.  The  ore  situation  in  the 
Joplin  district  was  an  immediate  factor,  it 
being  possible  for  smelters  to  buy  ore  on 
terms  permitting  sales  at  these  figures  and 
at  the  same  time  realize  a  profit. 

Zinc  Sheets — Unchanged  at  513  per  lOn  lb. 


Other   Metals 

.Alnminum — L^nchanged  at  33c.  per  lb. 
It  is  said  that  offerings  are  being  made  at 
32 }c  .Actual  consumers  are  not  making 
purchases. 

.Antimony — A  fair  amount  of  business 
was  reported  done  at  7J  cents. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.50  per 
lb.   for  wholesale   lots — 500   lb.    and   over. 

Cadmium — Quoted  at  $1.50®  1.75  per 
pound. 

Nickel — Market  quotation:  Ingot.  40c.; 
shot.    43c.  :    electrolytic.    45c.    per   pound. 


Silver  and  Platinum 

Silver — The  price  of  silver  in  London  and 
Xew  York  remains  unchanged  at  48  7-16d. 
and  $l.nij  per  oz..  respectively.  Shipments 
to  London  for  the  week  ended  Jan  U  were 
527,000  oz.  The  volume  of  bullion  going 
forward  to  the  East  via  San  Francisco  con- 
tinues large,  but  figures  for  recent  ship- 
ments   are    not    yet    available. 

Mexican  dollars  at  Xew  York :  Jan.  9. 
77i;  Jan.  10.  77J:  Jan.  11.  77J:  Jan.  13, 
775;  Jan.   14.   77S  :  Jan.   15,   77i. 

Platinum — Refined    ingot   quoted    at    $105 

Palladium — fnchanged    at    ?12t 


Zinc  and   Lead  Ore  Markets 

•loplin.  Mo.,  .Ian.  11 — Blende,  per  ton 
high.  $52.50;  basis  Gli^r  zinc,  premium, 
$50;  Class  B  and  Prime  Western.  $45(3 
42.50;  sludge  and  flotation,  $42.50'S  40(§ 
37.50;  calamine,  basis  40%  zinc.  $35^30. 
Average  selling  prices:  blende,  $43.05; 
calamine.    $35.60;    all    zinc   ores,    $42.77. 

Lead.  high.  $82.10;  basis  80%  lead.  $65if 
60  ;  average  selling  price,  all  grades  of 
lead.    $63.66    per   ton. 

Shipments  the  week:  Blende,  11.366; 
calamine,  447 ;  lead.  987  tons.  Value,  all 
ores   the   week,    $568,300. 

All  the  large  producing  mines  are  again 
running  full  day  shifts,  but  none  at  night. 
Ail  mines  are  running  that  can  afford  to 
run  and  make  the  slightest  profit. 

PlatteviUe.  Wis..  Jan.  11 — Blende,  basis 
60^:  zinc.  $50  per  ton  base  for  premium 
grade;  $45  base  for  high-lead  blende.  Lead 
ore.  basis  SOTr  lead.  $56  to  $60  per  ton. 
Shipments  reported  tor  the  week  were  1340 
tons  blende.  40  tons  galena,  and  no  sulphur 
ore.  For  two  weeks  of  the  year  to  date 
the  totals  are  2380  tons  blende.  74  tons 
galena,  and  no  sulphur  ore.  During  the 
week  2281  tons  blende  was  shipped  to  sep- 
arating plants. 


Other  Ores 


Chron 


Or 


ie    inquiries    for    future 


deliveries  are  mentioned. 

Manganese  Ore — Foreign  ore  is  now  be- 
ing offered. 

Molybdenum  Ore — Considerable  business 
was  done  in  5-  and  10-ton  lots,  for  the  first 
time  in  many  weeks.  Prices  ranged  from 
75   to   85   cents. 

Tungsten  Ore — Xo  business  was  report'^d 
but  it  is  probable  that  ore  of  good  grade 
could  be  bought   at   $15. 

P.vrites — Spanish  pyrites  is  quoted,  sub- 
ject to  the  raising  of  the  embargo,  at  16ic. 
on  the  basis  of  10s.  ocean  freight.  Restric- 
tions still  continue.  Unchanged.  Ocean 
freight  is  now  30s.  or  less  per  long  ton. 


Iron  Trade  Review 

New  York,  Jan.  15 

An  incomplete  analysis  indicates  that  the 
aggregate  of  peace-time  buying  is  larger 
than  generally  supposed.  Xo  attempt  Is 
made  to  express  it  in  figures,  but  in  spite 
of  good  shipments  in  December  the  book- 
ings on  Jan.  1  were  probably  less  than  10 
per  cent,  below  those  of  Dec.  1.  Mills  fy^ve 
meanwhile  worked  into  the  backlog  which 
is  usually  so  desirable  tor  an  efficient  op- 
erating regime.  Generall.v  the  producer 
describes  conditions  as  better  than  expected. 
The  trade,  according  to  Iron  Age.  has  been 
so  long  used  to  full  steam  activity  that  it 
is  not  yet  accustomed  to  the  present  period 
of   low   demand. 

With  operations  not  quite  so  good  as  a 
week  ago,  it  is  to  be  expected  that  reports 
are  numerous  of  plant  shutdowns.  The  in- 
dustry cannot,  of  coui'se.  expect  60  per  cent, 
operation  and  not  have  idleness.  A  surplus 
ol  labor  has  alreadv  become  apparent  at 
steel  works,  with  offers  to  work  at  lower 
than   existing  wage   schedules. 

The  December  estimated  output  of  steel 
ingots.  2.992.306  tons.  is.  with  the  same 
number  of  working  days,  only  2  per  cent, 
less  than  the  Xovember  production  and 
there  was  no  noticeable  stocking  of  the 
rolled   product,    a    fact    which    is   favorable. 

Inquiries  of  a  promising  nature  are  ap- 
pearing from  Belgium,  though  likely  for 
British  negotiation.  Fresh  export  inquiries 
here  include  3000  tons  of  light  rails  and 
l.'iOO  tons  of  ties  for  portable  tracks,  and 
one  of  500  tons  of  standard  rails  for  Spain. 

The  drop  in  luices  has  been  accepted  in 
spots  in  the  foundry  trade,  as  instanced  by 
a  2.')  per  cent,  cut  by  radiator  makers  and 
some  recessions  in  malleable  casting  pric  s. 
Guidance  in  respect  to  prices  on  old  con- 
tracts is  expected  from  a  meeting  of  pig 
iron  producers  in  Pitt.sburgh  on  Jan     15. 
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PITTSBrRGH — Jan.  14 

In  many  respects  conditions  in  the  iron 
and  steel  industry  par.nllel  those  which  ob- 
tained during  the  early  months  of  1908. 
following  the  panic  of  October.  1U07.  The 
one  conspicuous  difference  is  that  there 
is  no  question  about  credits.  There  is  prac- 
tically no  new  buying,  and  furnaces  and 
mills  are  operating  on  old  orders,  but  are 
not  able  to  ship  against  the  full  volume  of 
business  they  have  on  l>ooks.  because  many 
buyers  are  seeking  cancellation  of  contracts 
or  postponement  of  deliveries.  Instead  of 
business  picking  up.  producers  are  gradually 
running  out  of  orders,  and  the  rate  of  pro- 
duction is  decreasing  rather  than  incre.asing. 

The  monthly  statistics  of  steel-ingot  pro- 
duction show  a  slightly  heavier  rate  of 
ingot  output  in  December  than  in  .N'ovem- 
ber.  but  this  is  no  criterion  for  the  present. 
The  shipments  of  finished  steel  in  Decem- 
ber probabl.v  fell  off.  and  much  of  the  ton- 
nage shipped  was  against  long  accumulat- 
ing requirements  of  jobbers  and  manufac- 
turing consumers,  which  do  not  represent 
any  prolonged  demand.  In  many  cases, 
also,  mills  were  able  to  make  shipments 
because  buyers  did  not  realize  the  sudden 
change  in  conditions  and  were  taken  by 
surprise  with  the  quantity  of  steel  shipped 
them.  Steel  production  in  November  and 
December  was  about  SS'~c  of  capacity,  and 
production  this  week  is  estimated  at  about 
65'7r,  and  the  present  outlook  is  that  ii  rate 
of  60<~c  or  even  less  may  be  attained  in  a 
few  weeks.  There  are  no  buyers  of  steel, 
either  by  way  of  making  fresh  commitments 
or  of  specifying  against  old  contract*,  ex- 
cept those  who  can  turn  the  material  over 
at  once,  among  whom  are  jobbers  who  have 
immediate  sale  for  the  material  and  auto- 
ir.obile  makers  who  can  sell  their  cars  as 
fast  as   made. 

Irrespective  of  prices  ruling  for  steel. 
no  construction  work  is  in  prospect,  be- 
cause investors  must  be  satisfied  as  to  the 
stability  of  conditions  and  are  awaiting 
lower  i'osts  of  labor  and  commodities  other 
than  steel.  The  common  opinion  is  that 
before  investors  take  hold  in  the  matter 
of  putting  up  bridges,  buildings,  factories, 
and  new  construction  generally,  the  peace 
treaty  must  be  signed  and  the  Bolshevik 
menace    completely    removed. 

Steel  mills  have  been  offered  scrap  at 
$10  a  ton  below  former  prices,  but  will  not 
buy  even  small  lots,  whereas  they  have 
reduced  their  finished  products  onl.v  about 
$4  a  ton.  The  common  interpretation  is 
that  they  have  no  confidence  in  their 
quoted  prices  as  a  sales  proposition,  but 
are  holding  them  so  that  holders  of  con- 
tracts will  specify  against  the  contracts, 

PIk  Iron — A  few  furnaces  have  refused 
to  reduce  their  quotations  $3  a  ton,  as  sug- 
gested, but  the  majority  are  disposed  to 
revise  contracts  by  this  amount,  and,  even 
with  such  revision,  consumers  are  indis- 
posed to  accept  full  contract  tonnages.  On 
account  of  present  high  costs,  furnaces  are 
indisposed  to  store  iron,  and  a  number 
will  probably  have  to  go  out  of  blast  This 
may  make  for  labor  efficiency  when  they 
resume.  There  is  no  thought  of  reducing 
wage  rates.  The  market  is  quotable  at 
13  under  Oovernment  prices:  Bessemer, 
J32  20  :  basic,  $30  ;  No.  2  foundry.  $31  : 
malleable.  J31  50  ;  forge.  J30.  fob.  Valley 
furnaces,  freight  to  Pittsburgh  being  tl.40. 

Steel 

Sleel — Regular  quotations  on  soft  steel 
are:  Billets,  t43..SO  :  she«t  bars  and  small 
billets,  »47;  slabs,  »4«  ;  rods,  J57.  Except- 
ing rods,  which  are  unchanged,  theso 
prices  are  |4  under  the  old  (Jovernment 
prices.  Th<y  are  purely  nominal  as  a  mar- 
ket proposition,  however,  there  being  no 
buying  The  British  govirnmenl  Is  olTerlng 
regular  shell  steel,  In  billet  form  and  In 
rounds,  at  prices  said  fo  be  $27  to  $2S. 
yet  there  Is  scarcely  ;iny  material  moving. 
Discard  steel  is  offerefl  at  about  the  same 
level,  but  would  not  be  as  atlracllvi'  as  the 
regular  shell  steei  which  has  p.issed  in- 
spection The  V  S  O'.v.rnmenl  will  have 
much  material  of  these  ela.«ses  to  sell,  but 
is  holding  off,  awaiting  a  market  with  more 
absorbing   power. 


Ferroalloys 


Frrmmi«nKnne«#* — It    is   prfie"---"-'     '■<■•- 

Bible  to   sell   ferrr>mangnnese  <  ■  ri 

at    any    price        Producers    re.  i 

their  nomlnni  quotations  to   J  ■! 

for  7n'~;  ferrornangnnps<>  and  »■•  •  (i.i.i... 
for  1«%  splegeleisen  ronsumerM  at.-  Keek- 
ing cancellation  of  contracts  and  wotild 
not  be  content  with  an  ndjtistment  on  the 
basis  of   Ihewi   reduc«'d    prices. 

Coke — Though    coke 

CfBSed      lltllo,      Rllpplle 
re-irlv     ndeqiiafe       nn,l 


with  the  quantity  of  coke  received,  but  in 
many  cases  not  with  the  quality,  which  still 
leaves  much  for  improvement.  The  Fuel 
Administration  price  limits  of  $fi  •n  fur- 
nace and  $7  on  foundry  coke  will  continue 
at  least  to  Feb.  1  and  perhaps  to  Apr.  1. 
There  is  no  longer  any  prospect  of  an  ad-  . 
vance  in  the  market  if  the  control  were 
removed. 


MONTHLY  AVERAGE  PRICES  OF  METALS 


STOCK  OIIOT.\TIONS 


Silver 

New  York 

London 

1916 

1917         1018 

1916       1917  1   1918 

Jan 

56  775 

75  630 

88  702 

26  960  36  682  44  3.56 

Feb 

56.755 

77  585 

85.716 

26  975  37  742142   792 

Mar 

57  936 

73  861 

88  0S2 

27   597  .Ifi   410143   620 

April 

May 

64  415 

73  875 

95  3ir, 

-,n  nr.?  -..-   'ir,,T'47  215 

74  269 

74  745 

'"        .    "til  t.'i  980 

65  024 

76.971 

9!)  :■'» 

'     ■■    •  ■   '■"".  4.S,875 

July 

62.940 

79  010 

99  '- 

■■•    •■  HI  4.S.S13 

66  083 

85  407 

100  -'  ' 

^    •    1       ll^  49  077 

Sept 

68  SIS 

100  740 

Ull     IJ 

-  1      '     ■-'!'  49.500 

67  855 

87   332  1(11     1.' 

1  i      -'4  49   .500 

Nov 

71  604 

85  S91    1(11     1- 

1             1         -4  48  969 

Dec 

75  765 

85  960  1(11     IJ  . 

■■    !:■     I  .   '   -rJ  48.492 

Year 

65  661 

81    417'    9fi   772 

31    31.1  40  S5r47.516 

New   York 

London 

Copper 

f^lectrolydr 

Standard 

Klectrolytlc 

1917 

1918 

1917 

1918 

1917    j     1918 

Jan   . 
Feb 
Mar.    . 
April 
May 

July: 

Aus 

Sept.. 

Oct 

Nov... 

Dec. 

28  673 
31   750 
31   481 

27  935 

28  78S 

29  962 
26  620 
25  380 
25  073 
23  500 
23  500 
23  500 

23   500 
23   500 
23   500 
23   500 
23   500 
23  ,500 

25  904 

26  000 
26  000 
26  000 
26.000 

(O) 

131   921 
137  895 
1.16  750 
133  842 
130  000 
1.30  000 
128  409 
122  391 
117. 500 
110  000 
110  000 
110  000 

110  000 
110  000 
110  000 
110  000 
110  000 
110  000 
119  913 
122  000 
122  000 
122  000 
122  000 
118.447 

142  895 
148,100 
151   000 
147.158 
142,000 
142   000 
140  409 
137  000 
135  250 
125  000 
125  000 
125  000 

125  000 
125  000 
125  000 
125  000 
125  000 
125  000 
134  913 
137  000 
137  000 
137  000 
137  000 

Year 

27   180 

24   62S 

124  892  lis  5.10138  40ll 

(a)  No  Market. 


1917 


44  175 
51  420 

54  388 

55  910 
63  173 
62  0,53 
62  570 
62  681 
61  542 


1917 


185,813 
19S  974 
207,443 
220  171 
245.114 
242  083 


■24:i 


ISl 


61802    88. 7S0  237  563.330  138 


(a)  No  average  computed. 


Nlay 
June 
July 


1917 


7  626 

8  636 

9  199 
9  288 

10  207 

11  171 
10  710 
10  594 

8  680 
6  710 
6  249 
6  375 


1918   1917  I  1918 


6  782  7  530 

6  973  8  595 

7  201  9  120 
6  772  9  1,58 

6  81810  202 

7  611  11  12.1 

8  0,13  10  644 
8  0.50  10  518 
8  0,50'  a  fill 
8  O.'iO!  6  650 
a  050 1  6  IS 
6  .564  6  312 


6  684 

6  899 

7  091 


7  511 
7  7.50 
7  7,50 


July 

August 

.•Vplenit 


8  7871  7  411  a  721  7  222  .10  ,500  30  10 
St  Loula  I   London 


1917 


9  S19 
10  045 
10  30O 

9  4.59 
9  362 
9  371 
a  643 


7  nan 

7  847 
7  685 


Year   8  901 

'  York  and  si 


9  449 

9  875 
10  110 


7  966 

7  811 

7  672 

7  510 


1918   1917  I  I9IS 

7  661  48  ,129  ,54  000 

7  639  47  0Oot.'.4  000 

7  286147  noo  .',4  000 

6  7 151. -.4  l\32 

7  114)54  ™h1 
7    791  54  000 


54  000 
54  000 
54   00(1 


i'Hl  52   413  .'.4    ISO 
.  epnta  per  pound. 


Pin  I 


July 

Aueual 

Heplnnl 


naact 

■'7    I     1918 


■i5l»,11  95  1,10  B5l$.13  95 

'■    11  "•.,    (II  'i,-.!  :n  95 

■  I      :L1  95 

11  95 

'     14  00 

1  14  in 
:I4  40 
.14  4n 

II   40 


$43  arl   M»7t3V  Ml  ,3.3  TOIMO  8.31  34  4S 

t  At  report*)!  bjr  W  V  SnKler  A  Co 


N,  Y.  EXCH,t 

Jan, 14 

BOSTON  EXCH.t 

Jan.  If 

3! 
2 
72! 

Am  Sm  4ReI  ,com  . 

:  30 

Am  Sm  A  Uet  .  pt   . 

107 

Am.Sm.Sec,  pt,,  A 

92 

III 

Am,  Zinc 

111 

Arnold 

t  20 

Am    Zinc,  pf 

Blneham  Mines 

SB) 

.\naronda          .  ,      , 

Batopilaa  Mln 

Butte-Balaklava 

21 

Bethlehpm  Sterl    ,, 

571 

60 

Butte  A  Superior    , 

18! 

1426 

Butte  fop  A  Zinc   , 
Cerro  de  faaro 

Centennial    

13 

-■H 

Chile  Cop 

Daly  West  

Davis-Daly 

Colo  KuelA  Iron.   . 

35 

Crucible  .steel       , 

•«■ 

Franklin      

31 

Crucible  Steel.  p(, , . 

911 

179 

Dome  Mined        ... 

111 

Federal  MAS 

10 

Hedley 

:i2 

Federal  M  4  S.  pt.. 

.361 

Greater  Nor  ,  ore  cU 

35! 

Indiana 

I  80 

Greene  Cananea,   ,  . 

43  i 

Isle  Royale 

251 

Gulf  States  Steel  .    . 

Homestake 

94 
43  i 

29: 

S 

La  Salle 

S3 

International  Nickel 

Mason  Valley 

|2i 

Ma« 

$4 

Lackawanna  Sleel  . 

64  i 

S3 

Mexican  Pclrol 

182 

24' 

Miami  Copper 

531 

Nail  l,ead.  com      , 

64! 

li 

National  Lead,  pf,. 

108 

New  Idrla  

$10 

Nev,  Consol       ,  .    , 

16i 

101 

Ontario  Mln  

6 

North  Lake 

S  55 

Ray  Con 

201 

OJIbway     

tM 

731 

35 ! 

Republic  IAS,,  pf   , 

100 

Osceola 

52 

Sloss-Shcffleld 

:59l 

Tennessee  C  *  C,  , 

13) 

42 

US  Steel.com    .    . 

91 
114 
71 

US  Steel,  pt 

Utah  Copper 

Va   Iron  C  AC. 

12 

57 

Sbattuck-ArU 

So  Lake 

$141 

Jan. 14 

BOSTON  CURB' 

So  Uiali  

$10 

Superior 

Superior  A  Bon. . , . 

$51 

l\ 

92 

$1^' 

50 

Tuolumne        

D  S  Smelting 

U.  S.  SmeltlDK.pf  . 

45 

Chief  Con 

3| 

Utah  Apex  

3A 

1   05 
J.  25 

Utah  Metal  

1) 

12 
.34 

Winona     

$  »o' 

Crystal  Cop 

Eaele  A  Blue  Bell.  . 

21 

Wyandot 

S  50 

First  Nat  Cop, ,    . . 
Houghton  Copper,.. 

>»Y.  CURBt 

Jan  14 

Intermountnln 

Iron  Hlosaom 

Iron  Cap 

Bis  Ledse 
ButteA!<  Y 

S  02"^ 

CaledooU . . 

29 

Mines  of  America 

:  75 

X 

Nat  zinc  A  Lead,    . 

09 

T« 

Nevada-PoUKlaa, ,  . 

36 

11 

New  Cornelia  

Oneco                   ,    , 

tl6 
20 

Con  Coppermine*. 

1?^ 

Rex  Cons          

Yukon  Cold 

I  .15 

Goldllcld  Merfcr  . 

oe 

SO 

Greenmonsicr 

IKcIa  Mln 

i^ 

t« 

SAN   FRAN.* 

Jan.  14 

Jerome  Vcrde 

Louisiana 

Manma   

A" 

Alt.-l 

02 

(14 

Marsh 

041 

!   01 

McKlnlcy-Dar-S». 

1  •'7 

Caledonia 

>'lllord 

f  7S 

CI 

Mother  Lode 

36 

!  l>,-. 

NlM.nNcv»da 

44 

Con    \  Imlnla 

t    05 

(ihio  Cop                 .  . 

$  7S 

t    01 

Hawley 

$31 

Hale  /k  NorcroM 

Ray  Herculc* 

Jacket-cr   PI 

t    Ofi 

Richmond 

$  58 

10 

Rochester  Mlnea 

27 

Occidental   

40 

SI   j,neph  I,ead 

111 

Ophir 

01 

Standard  S   L 

3S 

01 

Stewart 

$   16 

Savaiie 

02 

succeaa 

OSl 

06 

Tonopah           ,  . , . 

13 

in 

llah  Con 

\  '" 

'  •^' 

,1^' 

Belmont 

Jim  Butler 

•rn 

M\ 

MacNamara 

Kit... 

Midway 

,oi' 

Mont  -Tonopah 

1  4 

t  (ica  .Mines 

North  .star 

IM. 

Rescue  Kills 

07 

Atlanta 
Booth 

04 
13 

TORONTO* 

Jan, 14 

Conitt   Frac 

'    1-1 

Adanac             , ,  . . 

08 

14   ' 

Ballry               

04 

Heaver  Con 

01  1 

( 'hamt»er«  FerUnd 

08 

:  11  , 

(  onlagas 

12  on 

O'l 

White  Capa 

10 

25 

3  25 

COLO  SPniNGS* 

Ian   14, 

N'lplSBlni 

IS  75 

10 

1  >c««on  I  'on 

4   '!( 

.30 

n3 

Klhlon  Ion 

$  00 

1  1  l-aso 

32 

<;oltl  Sovereltn 

17 

1  lolden  I  'ycle 

e   121 

Granite 

M.imjrc         ,      , 

1   75 

Isnliella 

(Hi 

Newray 

121 

Mari  McKlnnev 

I'orcu    Crown. 

38 

Portland 

I    0(1    1 

leek  lIuthM 

38 

Unlled  Gold  M 

30 

Vlndlcainr 

39 ! 

Wr«l  Dome 

14 

■  Bid  prim     t  Cloalnf  price*     $  Lt«t  quotation* 
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I       Current  Prices — Materials  and  Supplies 


IRON  AND  STEEL 


SHEETS — Quotations  are 
ouse,  also  the  base  Quotations 
Large 
Mill  Lots 

Blue  Annealed    Pittsburgh 

No.  10 3  90 

No.  12 3  95 

No.  U 4.00 

Black 
Noa.   18  and  20.. 
Nos.  22  and  24. . 


No.  26 


4  50 
4  55 
4  60 
4  70 


No.   10 5  05 

No.   12 5   15 

No.   14 5   15 

Nos.   18  and  20 5  45 

Nos    22  and  24 5  60 

No,  26 5,75 

No.  28     6.05 


6  97 
6  97 
6  97 


6  77 
6.87 
6.87 

7  17 
7.32 
7  47 
7  77 


San  . — -New  York- — . 

Fran-          Cur-  One 

Cisco           rent  Yr.  Ago 

6  55            5    17  5  44} 

6  60            5  22  5  495 

6  70            5  27  5  54i 

7  30  5.92  6  244 
7  35  5  97  6  295 
7  40  6  02  6  43* 
7  50     6  22  6  53J 

6   42  6  69} 

7  85            6   52  6.79} 

8  00  6  67  6  79} 
8  15  6  97  7  09} 
8  30  7  02  7  24} 
8  45  7  17  7  39} 
8  75           7  57  7  69} 

per  gross  ton  f  .o.b.  Pittpbiirph 

n  carload  lots  5c.  per  100  lb.  is 

-  Chicago  - 


STEEL  RAILS — The  loUowing  quotations 
and  Chicago  for  carload  or  larger  lots.  For  less 
charged  extra; 

' Pittsburgh .  ^ 

Current  One  Current  One 

Year  Ago  Year  Ago 

Standard  bessemer  rails J55.00         J38  00  J65.00  $38  00 

Standard  openhearth  rails 57.00  40  00  67  00  40  00 

Light  rails,  8  to  10  lb 3   13}*       83  00  3.13}*  68  00 

Light  rails,  12  to  14  1b 3.09*         82  00  3,09*  67  00 

Light  rails,  25  to  45  lb 3.00*         75  00  3.00*  65   00 

♦  Government  price  per  100  lb. 

TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  f.  o  b 
Pittsburgh  for  carload  lots,  together  with  the  warehouse  prices  at  the  places 
named: 

' Pittsburgh  — 

One  Yea 
Current 


Standard  railroad  epikes,  ^u 

and  larger 

Track  bolts  

Standard  section  angle  bars.. . 


Ago        Chicago  St.  Louis 


San 
Fran- 


$3  90 
4  90 
1.25 


$5  00 
6  25 
3.65 


$4  50       $5.30 
5  50     Premium 
4.45     Premium 


STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f. 


mill,  Pittsburgh,  togethe 
places  named: 


with  the  quotations  per  1 00  lb.  from  wareho 


Beams,  3  to  1 5  in. , . 
Channels,  3  to  15  in. 
Angles.  3  to  6  in.  }  in 


Mill, 
Pitts- 
burgh 
$3  00 

3  00 


rent 
$4  27 
4  27 


Ago 
$5  25 
5  25 

5  25 


Louis 
$4  27 


Chi- 

$4^27 


4  27        4  27       5  25 


Dallas 
$5  05 


3  00       ■ 
Tees,  3  in.  and  larger.  .      3  00 
Plates 3  25       4  52        10  00 

STEEL  SHEET  PILING — The  following  pi 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 
Current  One  Month  Ago 

$4-5  $4-5 

RIVETS— The  following  quotations  are  per  100  1b.: 
STRUCTURAL 

-Warehouse 


base  per  1  00  lb.  f. 


One   Year  Ago 
$4.50 


1-in.  and  larger. 


—  New  York - 

Mill        Cur-        One        Chi- 

Pittsburgh  rent     Year  Ago  cago 

$4  65     $5  675  $7  00     $5  57 

CONE  HEAD  BOILER 

4  75       5  775     7   \0       5  67 

4  90       5  925     7  25       5  82 

5  25       6  275     7  60       6  17 


St. 
Louis 
$5  55 


Dallas 
J7  00 


6  80 

6  95 

7  30 


extra  of  50c     Lengths  betwe 


J  in,  and  larger.   . 

JandH 

i  and  A 

Lengths  shorter  than  1  in.  taki 
2in.  take  an  extra  of  25c. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  anc 
galvanized  are  as  follows: 

New  York 
and  St.  Louir 
Galvanized  iron  rigging -f  1 7}  *> 


Galvanized  cast  steel  rigging. 

Bright  plow  steel        

Bripht  cast  steel      

Bright  iron  and  iron  tiller 

HORSE  AND  MULE  SHOES- 

named: 

Mill  Cin- 

Pittsburgh       cinnati 

Straight $(  25  $7  25 

Assorted  6   40  7   75 


-Warehouse  prices  per    100  lb. 


Chicago 
$6  50 
6  50 


Denver 
$8  00 
8.25 


30? 


ingham 
$7  25 


BAR  IRON  AND  STEEL — Per  pound  to  large  buyers  at  mill,  Pittsburgh 

Iron  bars      3  5c.  Steel  bars      2 .  90( 

COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows ; 
N«w  York      Cincinnati       Birmingham      St.  Louis         Denver  Chicag 

10   12  $0   16}  $0   18  JO    19  $0    18}  0   16} 


DRILL  STEEL — Warehouse  price  per  pound: 
New  York  St.  Louis 


4c. 


25c. 


Birmingha 
15c. 


16f 


STEEL  AND  IRON  PIPE— The  following  discounts  are  for  carload  lots  fob. 
Pittsburgh,  basing  card  of  Jan.  1  for  steel  pipe  and  iron  pipe: 
BUTT    WELD 
Steel  Iron 

Inches            Black          Galvanized               Inches            Black  Galvanized 

Percent.       Per  Cent.                                     Per  Cent  Per  Cent 

i  to  3 54                      405                J  to  1 5 36  20 

LAP  WELD 

2 47                       34!                 Ii 21  6 

2Jto6 50                      37!                 1} 28  14 

7  to  12 47                      33!                2 29  15 

I3andl4 375                                         2}  to  6 3!  18 

15 35                                        7to  12 28  15 

BUTT  WELD,  EXTRA  STRONG  PL.\IN  ENDS 

3  to  1}....              52                      39}                J  to  I! 36  21 

2  to  3 53  40} 

LAP   /VP;LD.  EXTRA  STRONG  PLAIN  ENDS 

2 45        33}      1} 22  7 

2!  to  4 48        36}      1} 28  14 

4!  to  6   .      47         35}       2.            30  17 

7  to  8 43         29}       2}  to  4        32  20 

9  to  12  38         24}       4}  to  6  31  19 

7  to  8         23  II 

9to  12 18  6 

From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 
pipe; 

. Black , 

Cleveland  Chicago 

43'-^  41    1% 

39%  37,1% 


J  to  3  in.  butt  welded, 
3}  to  6  in.  lap  welded. 


New    York 
40% 
36% 


New  York            Cleveland  Chicago 

>  to  3  in.  butt  welded    28%                      28%  26   1% 

3}  to  6  in.  lap  welded 25%                      25%  23.1% 

Malleable  httings.  Class  B  and  C,  from  New  York  stock  sell  at  list  plus 
15%.     Cast  iron,  standard  sizes,  5%. 


NUTS — From  warehouse  at  the  pla 
following  amount  is  deducted  from  list; 
. — New  York — . 


named,    on   fair-sized    orders,   the 


Current       On 


Ago 

List  $1    25 

List  I   05 

List  ,  75 

List  .  75 


Year  Ago 

$1   40 

1   20 


Hot  pressed  square   .  ,      $0 
Hot  pressed  hexagon. , 
Cold  punched  square,  2 

Cold  punched  hexagon.      2 

*  List  plus. 

Semifinished  nuts  sell  at  the  following  discounts  from  list  price; 

Current       One  Year  Ago 

New  York      50-10%  50% 

Chicago      50%  45% 

Cleveland  50-10%,  50% 

MACHINE  BOLTS— Warehouse  discounts  in  the  following  cities: 

New  York      Cleveland        Chicago 

I  by  4  in.  and  smaller      40-10%  40-10%  40% 

Larger  and  longer  up  to  tin.  by  30  in 20-5%  20-5%         25 — 5% 


20-5? 
ed  the  following  amount  ii 


$1   75 
$4   50 


WASHERS— From  warehouses  at  the  pla 
deducted  from  list  price: 

For  wrought-iron  washers; 
New  York $2  00       Cleveland $1.25       Chicago, 

For  cast-iron  washers  the  base  price  per  100  lb.  is  as  follows 
New  York $6  00        Cleveland $4   25        Chicago 

CONSTRUCTION  MATERIALS 

ROOFING  M.\TF.R1.\LS— Prices  per  ton  f  ..  h   New  York  and  Chicago: 

Less  Than 
Carload    Lots  Carload    Lots 

N.  Y.       Chicago  N.  Y.      Chicago 

Tar  felt  (14  1b.  per  square  of  100  sq.ft.).   $64  00       $57  00         $65  00       $58  00 

Tar  pitch  (in  400-lb.  bbl.) 21   00  18  00  22  00  19.00 

Asphalt  pitch  (in  barrels) : 36  00         36  00  41   50         41.50 

Asphaltfelt 67  50         67  50  72  00         72  00 

PREPARED  ROOFINGS — Standard  grade  rubbered  surface,  complete 
with  nails  and  cement,  costs  per  square  as  follows  in  New  York,  St.  Louis,  Chicago 
and  San  Francisco: 

. —  i-Piy^      —  2-piy  — .        — T>-Piy. -r- 


l.el. 


l.cl. 


l.cl. 


No.  I  grade $1.35       $1.60         $170       $195         $2  05       $2  30 

No.2grade 1.20         I   45  1   50         1   75  180         2  05 

Asbestos  asphalt-saturated  felt  (141b.  per  square)  costs  $5.00  per  100  lb. 

Slate-Surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft  costs  $2  10  per  roll 
in  carload  lots  and  $2.35  for  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $5.50  per  square  in  carloads,  $5.75  in 
smaller  quantities,  in  Philadelphia. 
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HOLLOW  TILE—  ,,     ,, 

4i  I2i  12  8x12x12  I2i  12x  12 

St.  Paul      »  056  ton  $0    162 

CinrinnaU 086  .165  218 

.<H-aitle                09  175  30 

LrSwlrs*. 079  144  181 

NwOrleans M  20  29 

•  F.o.b.  factory,  4,  8  and  10  inrh. 
LUMBER — Price  per  M  in  carload  lots: 

. 8  z  8-In  I  20  Ft  and  Under 20  Ft  ami  Indrr 

Y.  P                 Fir            Hrnilork        Spruce  V  P  Fir 

Cincinnati $42  00          $38  00         $4100  $37  00  $39  00 

KanswCity...      39  00           40  50         $40.50           38.50  45  50  42  50 

Sea^          .          19  50            19  50           29  50            19   50  19   50  19   50 

New  Orleans.  .      45  00  50  00 

St  Paul     52  00           48  00           48  00  48  50 

Denver 43  00          33.50  48  00  39^00 

Lo6  Angeles. . .         •                   *                   *                   *  * 

l-In.  Rough.   10  In.  x   16  Ft  2-In    T.  and  G 

and  Under  10  In  x  16  Ft. 

Y  P                Fir           Hemlock  Y  P  Fir 

Cincinnati $35  00  $40  00  $39  00 

KansaaCity $46  00           54  75         $54.75  53  50  60  00 

Seattle              19   50            19   50            19   50  19   50  19   50 

New  Orleans 52.00  60  00 

St.  Paul              62  50           48  00            43  00  48  50 

Denver                 43  25           32.50           32  50  35  00  31   00 

L.W  Angeles     39  00           33  00          34  00  *  • 

•  Los  Angeles:  Base  price  of  fir  is  $32;  of  hemlock,  $34;  redwood,  $35. 
NAILS — The  following  quotations  arc  per  keg  from  warehouse: 

Mill               St.  San 

Pittsburgh       Louia  Dallas         Chicago     Francisco 

Wire      $3   50            $4  37  $4   75            $4  32            $5  35 

Cut     4.00             6  50  .    .                6.50             6  75 

PORTLAND   CEMENT— These    prices  are    for    barrels   in    carload    lots, 

including  bags:  „       ..       .    .           ^      ,. 

Current  One  Month  Ago      One  li  ear  Ago 

New  York     $4  00                     $4  00                     $2  22 

Jer«yCity 3  64                       3  64                       2   16 

Boston 3  67                       3  67                       2  37 

Chicago     3.05                       3.05                       2  21 

PittsWgh     315                      315                       231 

Cleveland      3.32                        3  32                        2  44 

Denver    3.67                        3.67                        3  20 

LIME — Warehouse  price*:  ,„„,.„ 

Hydrated  per  Ton  Lump  per  300-Lb.  Barrel 

Finished  Common             Finished           Common 

New  York $17  50  $14  50                 $2  90               $2  65 

Chicago   18  00  17  50                   I   80«               1    10» 

St.  LouU     22  00  16  00                                           175 

Boston 22  20  18  20                   3  65                 3  35 

Dallu 16  50  2.50 

San  Francisco 20  00  2.15 

^Paul             25  00  19  00                   197*               193* 

NiwOrleans 19  74  16  45                 I9  47t             19.27? 

Cincinnati          14  20  1 1    95                  .. 

Denver  26.25:               ...                     2  50* 

Los  Angeles 2  50* 

•200-lb  barrels.     1  Per  ton.  ,        ■     ,     j       ,„ 
Note — Refund  of  lOc    per  bag.  amounting  to  $2  per  ton;  barrel  refund  i.«   10c. 

LINSEED  OIL — These  prices  are  per  gallon: 

. New  York ■ —  Cleveland  — .         '- — Chicago 

Current  One         Current         One        Current        One 

Year  Ago  Year  Ago  Year  Ago 

Raw  per  barrel  ..       $1   59  $1   28         $1  90         $1  30         $1   77       $1   26 

5  gal.  can. 1  84  I  38  2.00  1   40  I   97         I   35 

WHITE  AND  RED  LEADS  in  500-lb  lots  sell  as  follows  in  cents  per  pound : 

Red White 

Current  I  Year  Ago         Current  I   Ir    Ag<. 

Drv  Dry 

and  ..nd 

Dry  In  Oil  Dry         In  Oil        In  Oil        In    Oil 

lOClb  keg                       14  00         14  50         12  i5       12  50       14  00         12  50 
2V  and  5jlb.  kegs          14   25          14  75  12   50        12   75        14   25  12  75 

m-lb  keg                   .    14  50         15  00         12  75       13  00       14  50         13  00 
5-lb   cans  14   25        14  00        16  00  14  50 

Mb   cans.  "..■      '  14   25        14   50        17  00  14    50 

MINING  AND  MILLING  SUPPLIES 

HOSE 

Fire 

SO-Ft   Lengths 
Uoderwrilen-  2t-in  JmcP"  " 

Common.  2t-in  ^Ol  % 

First  Oradc        .«eeond  C.rade       Third  Grade 
l-in  per  ft  $0  60  $0  35  $0  30 

Steam— DiKounta  from  Llat 
First  grade                25%         iv-cond  grade  iO<~r         Third  grade  40'7, 

LF.ATIIER  BELTING— Present  discounts  Imn.  list  in  the  following  cities 
arsasfollo-s:  Medium    tirade  Heavy  Grade 

Saw  York  *0-,  J5-, 

Chicago  4Jp,  *\tr-  ' 

mrmmgham      »,  »>^ 

{■irl^innaii     ....::  J  J ;:;:::::.:"  v. ;.:: !    40-14%  40% 

RAWHIDE  tACINO—4»-5%o9 list 

MANILA  ROPE  For  rope  smaller  than  I  .n  the  price  is  »  In  2c  extra 
whil-  for  .manlitic.  amounting  to  leas  than  600  fl  there  is  an  extra  charge  of  Ic 
The  numUr  of  feet  per  pound  for  the  various  »iB-«  is  as  follows:  l-"i  ■.'  "  • 
l-in.6  l-in.4».  |.in.31|.  U-in  .  2  fl  lOin.  IJ-iB  .  2  (t  4  in.  Following  is 
price  per  pound  for  |-in  and  larger,  in  1200-ft  colls: 
Itoston  $0  25  Denver ,.  »<>  " 

New  York  23  hansasfily        "I 

Cincinnati  231  New  Orleans.  2' 

ChK-ago  21 1  I.O.  Angeles  24 

81.  Paul        24  ?'•'"•.  ", 

8aa  Francisco  22  Bt  Louis 22i 


PACKING — Price*  per  pound: 

Rubber  and  duck  for  low-pressure  steam  

Asbestos  for  high-pressure  steam  

Duck  and  rubber  for  piston  packing  

Flax,  regular                      

Flax,  waterproofed  

Compressed  asbestos  sheet              

Wire  insertion  asbestos  sheet 

Rubber  sheet  . 
Rubber  sheet,  wire  insertion      .... 

Rubber  pheet,  duck  insertion      .        

Rubber  sheet,  cloth  insertion      

Ash<.stos  packing,  twistetl  or  braided  and  graphited,  for  valve  sterna  and 

stuffing  boxes ,  .               

Asbestos  wick.  J- and  l-Ib.  balla  


to  9S 

1    76 

1    10 

99 

i    71 

1    10 

1    30 

1   21 
75 


vorks.  Pittsburgh: 

$120  00  at  Chester,  Penn 
65  00  at  Chester,  Penn 
40-30  at  Clearfield,  Penn 
38-48  at  Clearfield,  Penn. 
37   50  at  Chewalah,  Penn. 
90  00  at  Chester,  Penn. 
45-55  at  Mt.  Union,  Penn 
I  $4  to  $5  cheaper 


REFRACTORIES— Following  prices  a 

Chronic  brick  ,  net  ton 

Chrome  cement  net  ton 

Clay  brick.  Ist  quality  fireclay net  ton 

Clay  brick,  2nd  quality      net  ton 

Magnesite,  dead  burned      net  ton 

Magnesite  brick,  9  x  4)  x  2)  in net  ton 

Silica  brick     . .  net  ton 

Stand.ird  size  fire  brick,  9  x  4)  x  2)  in.    The  second  quality 
per  1000. 

St.  I.ouis— Fire  Clay.  $40  to  $55. 

BirniinEhaiii— Fire  clay,  $50;     silica,  $50;     magnesite,  $110;     chrome,  $165 

Chicago — Second  quality,  $25  p«'r  ton. 

Denver— Silica,  $35  per  1000. 

RAILWAY  TIES— For  fair  siic  orders,  the  following  prices  per  tie  hold: 

7Inx9In.         6Inx8In 
Material  by  8  Ft    6  In  by  8  Ft 

Chicago    Plain  1   48  1  33 

San  Francisco      Douglas  Fir — Green  I    35 

San  Francisco Douglas  Fir — Creosoted  2  75 

Prices  per  tie  at  Missouri  mills  ;  St.  Louis  prices  about  25c.  higher 
Untreated  A  Grade  White  Oak 
6x8x8 
No.  I        $0  70 


1   92 


$0  55 

65 
75 


>ils  for  flotation. 


cents  per  gallon 
Chicago 


York    Bbl.       Car 


Denver . 

nBbl.   InCar- 
LoU    load  IxiU 


Pur. 


rtively  distilled  pine 

Pine  tar  ml.  sp  gr.  1 .02  =  1 .035  . . . 

Crude  turpentine  

•Hardwood  creosote,  sp.  gr.  0.96-0.99 
•  Fob  Cadillac,  Mich. 


COTTON    WASTE — The   following    prices   arc   in    cenU   per   pound 


New  York 


Current 
00  to  13  00 
50  to  12  00 


0.1 


Year  Ago 
13  00 
10  00 


WIPING  CLOTHS— Jobbers"  price  per  1000  i 


Cleveland 

Chicago   

EXPLOSIVES^— Price  per  pound  of  dynamite  i 

lb.  keg  for  black  powder: 

,'  Fn*eiing 


Cleveland  Chicago 

16  50        12  00  to  16  50 
13  00        II   50to  14  00 

I  as  follows: 
131x15} 
$52  00 
48  00 


l5Ji20i 
$58  00 

50  00 


20^ 


N. 


.■»ew  York 

Boston     $0  23) 

Cincinnati 181 

Kansas  City. .. .  20i 

New  Orleans. . .  20  J 

.'<ealtle    

Chicago   181 

St.   Paul     19 

.St.   Louis 

I^enver     

Dallas 

Los  Angeles.  . . 
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small  lots  and  price  per  25 

Black 

80%  Powd.r 

$2  40 

$0  351  2.35 

2  35 

381  2  45 


CHEMICALS 

York  price  is   30c    per  lb  .      Denv 


2  60 

3  10 


42c.; 


SODIUM   CYANIIJE  — Ne 

Chicago,  3Hc.;  .St.  Louis.  31c. 

SODIUM  SULPHIDE  In  New  York  the  price  per  pound  is  •Jc.  lor  eon- 
rrnlraled  4|c  for  cr\Tilals  The  SI  l.oui8  priceis  lOc.  for  concentrated,  20c.  for 
(iise<l-  the  ('hicago  price  is  7le  tor  eonconlrated,  51e,  for  crystal*.  Concen- 
'rTe,lr,„i,e.in560.ft.  drums,  the  crystals  in  440-lb  bbl 

/.INC.  Dl'.ST  Fur  350  m««h  the  New  V..rk  price  is  16c  per  lb  ;  Chicago. 
16c  ;   Denver.  I4e   lob  Pueblo;  SI    I.ouis.  13c 


ALUMINUM  IJU.ST-  Chicago  price  is  $1   65  i 
MINERS     LAMP  CARBIDK 


East   of  the   Mississippi,   North 

Chattanooga 
Soulheaslern  portion  U.  8   A 

Texas  lexcept  Kl  Pa*o> 

Fl  Paso,  Texas 

Denver,  Colo 

West  Coast 


•lb. 


K     I-rices  net  f 

ivl.    cars  at  warehouse  poii 

Union 

Cameo 

Union 

lOO-Lb  Drums 

25  Lb   Dn 

IVr  Ton 

Per  Ton 

Per  Drui 

$106  00 

$101   00 

$1    52 

115   50 

110  50 

1    6* 

124  00 

119  00 

1    74 

126  00 

121  00 

124  00 

119  00 

1    74 

129  00 

124  00 

1    M 

I 


n^ 


Engineering  and  Mining  Journal 


January  25,  1919 


Volume  107 


Number  4 


"2?*^ 

iS^ 


MEXICAN  WOMEN  SORTING  ORE 


Mining  in  Mexico  Today 

By  an  AMERICAN  ENGINEER 


The  viriter  of  the  following  notes  is  an  American 
mining  engineer  luho  is  exceptionally  well  quali- 
fied to  speak  of  present  conditions  in  Mexico,  with 
particular  reference  to  the  mining  industry.  It 
is  ivell  known  that  banditry  is,  happily,  rare  in  a 
few  parts  of  the  country.  Over  the  greater  area, 
however,  the  conditions  described  by  our  con- 
tributor are  proving  a  serious  detriment  to  in- 

SO  LITTLE  has  recently  appeared  in  the  daily  press 
regarding  Mexico  that  many  have  been  led  to  be- 
lieve that  conditions  in  that  country  have  become 
normal.  If  this  is  so,  then  those  prevailing  under  the 
Diaz  regime  were  abnormal,  and  were  due  entirely  to  his 
strong  personality.    Everyone  is  looking  forward  hope- 


dustrial  and  social  progress.  Moreover,  such  con- 
ditions, if  allowed  to  continue  unchecked,  must 
inevitably  lead  to  a  state  of  indescribable  chaos. 
Grave  danger  will  result,  not  only  to  Mexico  as  a 
nation,  but  also  to  the  people  of  those  countries 
which  are  morally  bound  to  do  something  more 
than  watch  the  rapid  disintegration  of  the 
country  and  the  demoralization  of  its  industries. 

fully  to  the  resumption  of  business,  especially  mining, 
but  it  is  becoming  increasingly  evident  that  this  is 
impossible  until  a  radical  change  takes  place. 

I  have  spent  the  greater  part  of  the  last  10  years 
in  Mexico,  and  until  recently  operated  an  important 
mining  property,  directed   by   United   States   interests, 
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only  a  few  miles  from  one  of  the  principal  cities  in  one 
of  the  central  states.  Work  was  carried  on  by  brute 
force;  and  but  for  the  fortunate  opening  of  an  excep- 
tionally rich  oreshoot,  operations  would  have  resulted  in 
financial  disaster.  The  property  could  not  have  been  op- 
erated with  the  average  grade  of  ore  of  former  times, 
even  with  silver  selling  at  a  dollar  an  ounce. 

Although  comparatively  close  to  one  of  the  large  cities, 
we  were  ever  threatened,  and  twice  during  the  year  we 
were  attacked.  Our  hacienda  resembled  a  fort,  sur- 
rounded by  a  10-ft.  wall,  with  shooting  towers  at  the 
comers  and  at  least  20  men  always  on  guard,  day  and 
night.  And  such  precautions  as  these  were  needed  with- 
in one  of  the  districts  said  to  be  '"normal"!  For 
guards  we  employed  ranchers  of  the  old  school — men 
who  had  lost  their  all,  and  were  as  anxious  as  we  were 
to  end  the  existence  of  the  bandits. 

Inefficiency  of  Federal  Troops 

Only  half-hearted  attempts  were  ever  made  by  the 
federal  troops  to  suppress  banditry,  although  a  good- 
sized  garrison  was  close  ai,  hand.  I  know  that  30  head  of 
cattle  were  sent  to  the  "general"  in  charge  of  the  federal 
troops  within  our  state  last  spring,  in  consideration  for 
which  a  burro  train  of  ammunition  was  dispatched  to 
the  bandits.  Within  a  few  weeks  these  very  same 
bandits  attacked  our  camp,  and,  no  doubt,  used  against 
us  the  ammunition  furnished  by  the  federal  "general." 

Even  Mexico  City  is  not  exempt  from  the  activities 
of  those  who  live  by  looting.  This  last  summer  a 
detail  of  federal  troops  looted  one  of  the  suburbs. 
Frantic  appeals  were  made  over  the  telephone,  and  in 
the  afternoon  a  second  detail  was  dispatched  to  arrest 
the  first.  Both  returned  to  headquarters  loaded  down 
with  loot;  and  to  judge  from  the  expressions  on  the 
faces  of  the  first  men,  it  was  evident  they  were  not 
expecting  severe  punishment. 

I  never  heard  of  any  loot  being  returned.  The  opinion 
was  expressed  at  the  time  by  a  federal  employee:  "What 
can  you  expect?  The  troops  have  not  been  paid  for 
months.     They  have  to  live." 

During  a  threatening  period  at  our  mine,  I  once  made 
the  mistake  of  appealing  for  help  to  the  governor,  who 
sent  out  an  insipid-looking  "captain"  with  a  detail  of  15 
men  and  a  letter  stating  that  the  "captain"  would  take 
charge  of  our  "escolta"  for  five  pesos  per  day.  We 
could  pay  the  soldiers  if  we  so  desired.  Within  a  few 
hours  after  its  arrival  the  detail  had  looted  a  part  of 
our  town,  even  to  the  women's  clothing,  and  had 
robbed  a  freighter  of  several  hundred  pesos'  worth  of 
com.  The  loot  was  then  sold  to  the  peons  for  a  song, 
and  the  proceeds  were  invested  in  drink.  The  men 
amused  themselves  by  taking  "pot  shots"  at  animals 
and  stray  peons  on  the  hillsides,  but,  fortunately,  no 
one  was  hit.  We  had  a  week  of  sleepless  nights  before 
it  was  possible  to  have  the  detail  recalled.  We  never 
again  asked  the  governor  for  help. 

Federal  Troops  Kill  Innocent  Mexicans 

Occasionally  the  federal  troops  made  a  trip  out  in 
the  mountains,  advertising  the  project  well  in  advance 
so  that  there  would  be  no  possibility  of  meeting  the 
"enemy."  Devil  help  any  poor  peon  caught  by  the 
federals  when  so  occupied!  Last  spring,  during  such  a 
trip,   about    18   charcoal    burners   were    caught,    killed, 


and  strung  up  as  an  object  lesson  for  bandits.  I  knew 
four  of  these  poor  devils  personally,  and  am  convinced 
that  all  were  innocent  victims,  killed  to  make  a  "show- 
ing." We  were  dependent  on  charcoal  for  all  mine 
blacksmithing  and  for  use  in  our  local  foundry.  The 
killing  so  frightened  the  burners  who  survived  that  we 
were  unable  to  obtain  charcoal  for  several  weeks.  We 
actually  lost  several  days'  work  as  a  direct  result  of  this 
killing,  for  we  were  in  urgent  need  of  some  castings, 
and  this  work  could  not  be  carried  out  until  we  had 
found  a  small  supply  of  charcoal  in  another  district. 
In  northern  Mexico  an  effective  "home  guard"  is  now 
in  existence  that  has  done  wonders  in  cleaning  up  the 
bandits  in  that  section.  An  armed  guard  of  this  type  is 
dangerous,  however,  and  needs  to  be  handled  with 
gloves.  The  minute  it  feels  its  strength  it  may  prove 
a  boomerang  to  those  who  are  looking  for  protection. 
Or  it  might  overestimate  its  strength,  get  into  trouble 
with  the  authorities,  and  be  driven  out. 

Difficulties  in  Obtaining  Cash  in  Many  Districts 

Mexico  is  now  on  a  straight  gold-silver  basis.  To  get 
the  actual  coin  to  meet  local  expenses  was  a  great  worr\', 
and  fully  a  third  of  my  personal  time  was  spent  thus. 
The  nearest  bank  was  over  200  miles  away,  and  we  de- 
pended entirely  on  selling  drafts  locally.  Under  this 
system  a  merchant  may  be  given  a  draft  today  for  sev- 
eral thousand  pesos,  and  one  has  to  wait  a  week  or  so  for 
the  cash,  during  which  time  it  is  necessary  to  finance 
several  merchants  and  corn  dealers,  and  to  trust  to  luck 
that  they  don't  leave.  It  is  possible  to  ship  money  by 
express  from  Mexico  City,  insuring  with  Lloyds  for  a 
little  over  l^i  against  loss.  This  company,  however, 
will  not  ship  if  there  is  the  slightest  danger  of  a  hold-up, 
and  so  the  service  cannot  be  depended  upon.  In  des- 
peration we  were,  on  several  occasions,  forced  to  send 
an  agent  to  Mexico  City,  and  he  would  bring  back  several 
thousand  pesos  in  a  valise — a  risky  procedure.  As  an 
alternative  plan,  money  was  deposited  with  the  treas- 
urer of  the  Constitutional  R.R.  at  Mexico  City,  and 
advanced  to  us  by  their  local  agent.  This  worked  out 
satisfactorily,  except  that  no  dependence  could  be  placed 
on  the  amounts  likely  to  be  available  over  any  period.  It 
also  took  the  local  agent  about  a  week  to  hear  of  the  de- 
posit. We  required  about  8000  pesos  per  week  for  local 
needs,  and  it  was  necessary  to  keep  at  least  a  three- 
weeks'  supply  on  hand. 

How  Supplies  Are  Obtained  in  the  Camps 

Regular  freight  service  can  hardly  be  said  to  exist. 
The  large  companies  and  smelters  operate  their  own 
trains  under  special  arrangements  with  the  Constitu- 
tional R.R.  The  smaller  concerns  were  dependent  on 
"trading"  companies,  which  operate  special  chartered 
trains  <"rom  the  border  to  the  important  centers  within 
the  country  at  definite  intervals.  On  the  whole,  the  serv- 
ice was  quite  satisfactory.  The  extra  charge  is  from 
60  to  TS'^r  of  the  regular  freight.  One  of  the  largest 
"trading"  companies  is  operated  by  .lose  Maria  Pe.sca- 
dor,  brother  of  the  general  manager  of  the  railroads. 
To  appreciate  this  situation  in  the  L'nited  States,  one 
need  only  to  imagine  a  special  train  service  (and  the 
only  service  available)  run  by  Mr.  Mc.Adoo's  brother, 
for  which  you  had  to  pay  160',   of  the  regular  rate. 

Our  product  was  shipped  to  the  smoltor  in  the  lat- 
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ter's  own  equipment,  as  per  contract.    No  extra  charge 
was  made  for  this  service  by  the  smelter. 

To  obtain  cars  for  their  exclusive  use  the  various 
large  companies  and  smelters  have  contracted  to  re- 
habilitate the  partly  destroyed  rolling  stock.  The  terms 
of  exclusive  service  depend  on  the  condition  of  the  cars 
before  rebuilding.  In  general,  the  exclusive  use  of  a 
car  is  obtained  for  one  year,  and  that  of  a  locomotive 
for  a  term  of  two  years.  It  often  costs  as  much  as 
10,000  pesos  to  repair  one  engine.  The  system  is  fairly 
effective  and  is  aiding  greatly  in  the  rehabilitation  of 
the  railroads. 

Condition  of  the  Railroads 

The  main  line  of  the  old  National  R.R.  from  Laredo, 
Texas,  to  Mexico  City  is  in  fair  condition,  and  trains 
are  operating  without  interruption,  as  well  as  on  the 
Central  R.R.  from  Mexico  City  to  Torreon.  Practically 
no  other  line  is  safe.  Trains  from  Vera  Cruz  to  the 
city  are  attacked  frequently;  also  those  from  El  Paso 
to  Torreon.  One  dare  not  leave  the  railroad  or  a  big 
city  without  an  armed  force. 

Labor  costs  today  little  more  than  formerly  in  the 
matter  of  dollars  and  cents  paid  per  man.  In  actual 
practice,  however,  labor  costs  have  increased  fully  50%, 
and  this  is  due  to  the  decrease  in  the  efficiency  of  the 
men,  who  have  lived  so  long  without  working  that  there 
is  little  desire  to  return.  Another  big  factor  has  been 
the  emigration  of  the  better  men  to  the  United  States. 
This  refers  especially  to  mechanics,  carpenters,  and  the 
better  class  of  miners.  Fortunately  our  camp  was  not 
troubled  by  demands  by  the  men  for  three  months'  pay 
when  they  were  discharged.  This  custom  is  obligatory 
in  some  states,  and  if  not  adopted  with  care  will  break 
up  the  morale  of  any  organization  and  force  the  mine 
to  close. 

No  great  difficulty  was  encountered  in  obtaining  sup- 
plies, except  as  a  result  of  delays  occurring  during  1918 
in  connection  with  mining  requirements  shipped  from 
the  United  States.  It  was  next  to  impossible  to  buy 
special  equipment  in  Mexico  City,  and  one  cannot  ob- 
tain miscellaneous  supplies  from  the  city  at  any  reason- 
able figure,  and  so  material  is  bought  there  only 
in  an  emergency.  An  article  purchased  there  will  in- 
volve an  expenditure  of  150%  of  the  cost  of  the  same 
article  bought  and  imported  from  the  United  States. 
There  are  few  exceptions  to  this.  The  Mexico  City 
houses  are  making  a  great  mistake.  They  plead  the 
high  cost  of  doing  business  and  few  sales;  but  the 
greater  part  deserve  none.  They  should  realize  that 
their  only  hope  is  to  reduce  prices  and  increase  sales. 
Failing  this,  there  is  an  opportunity  for  a  large  hard- 
ware house  to  go  into  Mexico  and  take  over  the  busi- 
ness previously  carried  on  by  the  Germans.  Action 
should  be  taken  at  once  or  the  opportunity  will  be  lost. 

The  Small  Rancher  Now  Non-Existent 

Thousands  of  Mexicans  would  have  starved  last  year 
had  not  the  United  States  allowed  corn  to  be  exported 
into  Mexico.  All  the  large  companies  and  communities 
imported  corn  and  sold  it  at  cost  to  the  people.  A  good 
crop  was  obtained  in  1918,  but  only  the  large  valleys 
were  cultivated.  There  are  no  signs  of  the  thousands 
of  small  corn  patches  up  in  the  canyons  and  on  the 
hillsides,  as  of  old.     The  farmer  dares  not  take  his 


oxen  out  in  the  hills,  because,  if  he  were  to  do  so,  a 
bandit  would,  in  all  probability,  swoop  down  within  an 
hour  and  drive  off  the  animals.  Should  he  gather  his 
corn  by  hand,  it  would  only  be  stolen  at  harvest.  Con- 
sequently, the  small  rancher  no  longer  exists.  Meat  is 
still  cheap,  for  it  is  practically  all  obtained  from  stolen 
cattle.  Livestock,  however,  is  fast  disappearing,  and 
soon  it  will  all  be  gone. 

In  conclusion  I  would  add  that  there  is  no  one  man 
capable  of  controlling  the  entire  country.  Carranza, 
no  doubt,  will  hereafter  heed  us  a  little  more  than 
formerly,  but  his  authority  e.xtends  only  to  the  centers 
of  the  large  cities.  The  other  chieftains  have  little 
idea  of  the  difference  between  Americans  and  Germans. 
The  truth  of  the  matter  is  that  self-determination,  as 
we  understand  the  term  today,  is  a  farcical  idea  and 
impracticable  of  application  to  the  conditions  prevail- 
ing in  Mexico.  The  present  state  of  affairs  will  con- 
tinue until  some  one,  and  it  could  properly  be  the 
United  States,  goes  down  there  and  puts  the  country 
in  order.     There  is  no  other  alternative. 


New  Chromium  Deposits  in  Rhodesia 

Over  a  year  ago  a  deposit  of  high-grade  chrome  ore 
was  discovered  in  the  Umvukwes  Range,  in  Rhodesia, 
according  to  Commerce  Reports.  A  systematic  survey 
has  already  proved  the  existence  of  2,000,000  tons  of  ore, 
and  further  large  quantities  are  expected.  The  ore 
occurs  in  an  area  of  4500  acres.  An  average  test  of  300 
samples  shows  53%  chromic  acid.  Besides  the  massive 
ore  there  is  an  alluvial  deposit  covering  1500  acres, 
which  yields  a  mineral  that  assays  48%  chromic  acid. 
Provided  a  branch  line  be  constructed  to  connect  the 
mines  with  the  main  line  at  Banket  Junction  (a  dis- 
tance of  30  miles),  it  is  estimated  that  the  cost  of  ore 
delivered  at  Beira  will  be  less  than  35s.  per  ton. 


Negligently  Arranging  Machinery 

By  A.  L.  H.  Street* 

The  suit  of  Sharp  vs.  Athletic  Mining  and  Smelting 
Co.  (205  Southwestern  Reporter,  695),  recently  before 
the  Arkansas  Supreme  Court,  involved  the  liability  of 
the  defendant  for  injury  to  an  employee  in  its  smelting 
plant.  He  sued  for  damages  for  personal  injury 
claimed  to  have  been  sustained  through  negligence  of 
the  defendant  company  in  constructing  a  track  and 
bull  wheel  in  such  close  proximity  to  a  supporting  form 
for  a  pier  of  an  ore  drier,  at  which  plaintiff  was 
working,  as  to  make  his  work  hazardous.  He  also 
asserted  negligence  in  starting  a  rabble  rake  without 
notice  or  warning  to  him  while  he  was  imperiled 
thereby. 

Granting  the  employing  company  a  new  trial  after 
verdict  in  favor  of  plaintiff,  it  is  held  by  the  Supreme 
Court  that  the  trial  judge  erred  in  instructing  the 
jury  as  to  the  law  of  the  case.  It  is  decided  that, 
notwithstanding  any  negligence  on  the  part  of  the  em- 
ployer, the  plaintiff  must  be  held  to  have  assumed  the 
risk  of  being  caught  by  the  wing  of  the  rabble  rake 
and  injured,  if  he  knew  the  character  of  his  surround- 
ings and  voluntarily  remained  at  work. 


♦Attorney  at  law,  820  Security  BIdg.,  Minneapolis,  Minnesota. 
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Mining  in  Utah  in  1918 

By  EDWARD  R.  ZALINSKI* 


THE  year  1918  can  hardly  be  said  to  have  been  an 
entirely  successful  one  for  the  mining  industry 
of  Utah.  Labor  was  scarce  and  inefficient.  The 
influenza  epidemic  .<!truck  a  number  of  the  camps  in 
October  and  November,  and  increased  wages,  higher 
freight  rates  and  smelter  schedules,  and  added  cost  of 
supplies  made  general  operating  conditions  abnormally 
high.  However,  it  is  doubtful  if  Utah  suffered  any 
more  than  surrounding  states  or  other  mining  com- 
munities. There  were  some  bright  spots,  namely  silver, 
throughout  the  year,  and  copper,  up  to  the  end  of  the 
year.  Lead  was  also  fair  during  the  first  half  or  three- 
quarters  of  1918. 

Production  for  the  first  six  months  was  good,  though 
less  than  for  the  same  period  of  the  banner  year,  1917. 
After  that,  however,  output  decreased.  The  new  freight 
rates,  which  went  into  effect  on  June  25,  increased 
wages  and  smelting  rates,  and  higher  operating  costs 
began  to  curtail  operations  and  cut  off  lower-grade 
shipments.  Relatively  little  new  construction  was  un- 
dertaken, and  little  extensive  development  attempted 
beyond  that  consistent  with  good  mining.  Despite  vari- 
ous drawbacks,  preliminary  estimates  indicate  that  ton- 
nage of  ore  and  value  of  output  in  1918  were  equal  to 
or  above  the  figures  of  a  normal  year,  though,  of  course, 
less  than  in  1917,  when  all  records  were  broken.  Nine- 
teen Utah  mines  paid  dividends  in  1918,  amounting  to 
$19,236,189,  up  to  Dec.  23,  as  compared  with  $29,410,- 
169,  in  1917,  and  $24,790,140,  in  1916.  There  were  two 
new  dividend  payer.s — the  Western-Utah  Copper  Co.,  in 
Deep  Creek,  and  the  Columbus  Rexall  company,  at  Alta. 

Ore  Market  Conditions  Good 
The  ore  markets  were  good,  with  no  refusal  or  em- 
bargoes on  the  part  of  smelters.  Production  of  lead- 
silver  ores  was  satisfactory  in  the  early  part  of  the 
year,  continuing  at  almost  the  pace  set  in  1917,  though 
modified  by  winter  hauling  conditions.  Heavier  ship- 
ments were  made  in  the  spring  from  accumulated  winter 
stockpiles,  including  ores  from  smaller  producers.  Ship- 
ments were  good  up  to  June  2.5,  when  the  increase  in 
freight  rates  went  into  effect.  Copper  ores  were  also 
shipped,  but,  after  June,  mostly  by  the  larger  producers. 
Shipments  continued  through  summer  and  autumn  at 
a  progressively  decreasing  rate,  and  the  output  of  lead 
ores  decreased  during  the  latter  months,  except  where 
the  lead  was  carried  by  ores  running  well  in  silver.  In 
general,  there  was  a  decrease  in  the  amount  of  dump 
ores  and  low-grade  ores,  and  of  shipments  by  small  pro- 
ducers and  leasees.  The  lead  market  was  not  as  favor- 
able for  the  miner  as  in  normal  times  with  normal 
costs,  and  the  same  conditions  may  be  said  to  have 
applied  to  copper  and  most  other  ores. 

Smelting  rates  were  advanced  several  times  through 
1918,  on  account  of  increased  wages  and  cost  of  coke 
and  other  supplies,  though  there  was  no  scarcity  of  coke. 
There  was  a  decrease  in  leasing  as  compared  with  times 
when  labor  is  not  in  great  demand,  for  when  labor  and 
costs  (if  supplies  are  high,  many  lessees  find  it  more 
profitable  to  work  for  wages. 

*.MInlnK  pnclne^r.  Hnlt  l^ke  City.  Utah. 


The  increase  in  freight  rates,  as  stated,  went  into 
effect  on  June  25,  all  class  and  commodity  rates  being 
advanced  25%,  with  a  heavj'  flat  increase  on  base  bullion. 
The  increases  per  ton  on  ores  shipped  to  the  Salt  Lake 
Valley  smelteries  ranged  from  10c.  to  $3.03  on  ores  up 
to  S300.  The  new  schedule  applied  a  30-c.  flat  increase 
per  ton  on  iron  ores  shipped  to  smelteries  for  fluxing 
purposes.  The  highest  increase  on  ores  from  within 
the  state  was  from  the  Deep  Creek  section,  on  which 
the  rate  was  raised  $2,125  per  ton  on  $40  ore,  with  cor- 
responding raises  on  ores  of  lesser  value.  The  increase 
on  bullion  from  smelteries  to  the  East  was  $6.50  per 
ton,  an  advance  of  65*"^,  making  a  freight  rate  of  $16.50 
per  ton  on  base  bullion.  This  increase  was  passed  along 
to  the  producer,  as  the  smelters  made  additional  deduc- 
tions from  New  York  metal  quotations  to  offset  it. 

Wage  increases  of  25c.  and  of  50c.  per  shift  were 
made  at  Park  City  and  Tintic  on  Apr.  1,  and  again 
later  in  the  year,  so  that  the  prevailing  wages 
were  the  same  as  at  Bingham  in  practically  all  the 
camps,  the  scale  being:  Muckers.  $4.75;  hand  miners, 
$5;  machine  men,  $5.25;  machine  helpers,  $5;  timber 
men,  $5.25;  trammers,  $4.75;  and  laborers,  $4.  Wages 
at  Alta  were  increased  on  Aug.  1.  Wages  were  also 
advanced  at  smelteries  and  mills.  A  semi-monthly  pay 
day  was  adopted  in  some  camps.  The  prevailing  scale 
for  common  labor  in  mills  and  smelteries  in  October 
was:  Arthur  and  Magma,  $4.25  per  day;  Garfield, 
$3.65;  Murray  and  Midvale,  $3.55. 

During  the  first  six  months  of  1918,  mining,  develop- 
ment, and  operating  costs  increased  33  to  50%  and,  in 
some  cases,  as  high  as  65 <;^, .  These  increased  costs  are 
reflected  directly  in  the  dividends. 

Tax  Legislation  Aroused  Opposition 

The  Utah  Legislature  at  its  last  session  passed  reso- 
lutions proposing  an  amendment  to  Section  4,  Article 
13,  of  the  state  constitution,  relating  to  the  taxation  of 
mines  and  mining  properties.  This  amendment  gave 
the  State  Board  of  Equalization,  an  appointive  body, 
power  to  tax  mines  at  some  multiple  or  submultiple 
of  their  net  proceeds,  plus  an  occupation  tax.  This 
question  was  voted  on  at  the  general  election  in  Novem- 
ber, and  the  amendment  was  adopted  by  a  majority  of 
13,901  votes  out  of  56,773  votes  cast.  The  measure  was 
carried  by  the  organized  efforts  of  the  governor  and 
his  staff,  state  officers,  the  school  boards,  and  teachers. 
It  was  naturally  voted  against  in  the  mining  counties 
of  the  state,  but  was  favored  by  the  agricultural  in- 
terests. The  3%  net-proceeds  tax  became  delinquent 
Nov.  30,  and  payment  was  refused  by  nearly  all  of  the 
■186  mining  companies  in  the  state.  The  mine  occupa- 
tion and  privilege  tax  of  $1  was  not  opposed.  The  net- 
proceeds  tax  was  operative  in  1918  for  the  first  time, 
as  it  beranio  a  law  too  late  to  apply  to  1917  taxes.  The 
total  amount  assessed  under  the  3%  tax  was  $989,341. 
The  sale  of  mining  properties  for  delinquent  taxes  was 
scheduled  for  the  third  Monday  in  December  by 
the  State  Treasurer,  who,  however,  was  enjoined  by  the 
mining  companies,  who  brought  suit  to  test  the  consti- 
tutionality of  the  act. 
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The  various  camps,  Bingham,  Tintic,  Park  City,  Alta, 
and  the  Cottonwoods,  produced  steadily  except  as  af- 
fected by  the  influenza  epidemic  and  the  other  condi- 
tions mentioned.  There  was  a  smaller  output  from  Deep 
Creek,  American  Fork,  Ophir,  Stockton,  Beaver  County, 
and  Dugway,  approximately  in  the  order  named.  Silver, 
lead,  and  copper  ores  were  shipped. 

Park  City 

Conditions  at  Park  City,  as  elsewhere,  were  generally 
unsatisfactory.  The  district  was  seriously  handicapped 
by  labor  shortage.  Wages  were  increased  two  or  three 
times  to  the  scale  prevailing  at  Bingham  and  other 
camps.  The  labor  was  also  inefficient,  and  miners 
worked  less  steadily  than  usual,  laying  off  at  frequent 
intervals.  Most  of  the  mines  worked  only  one  shift, 
owing  to  lack  of  men.  Some  drawback  was  experi- 
enced on  account  of  influenza,  the  camp  being  quaran- 
tined twice.  This  also  affected  the  labor  supply,  as 
many  miners  left  to  avoid  the  quarantine.  No  trouble 
was  experienced  on  account  of  lack  of  fuel,  but  from 
time  to  time  there  was  a  moderate  shortage  of  railroad 
cars.  Cars  were  often  furnished  in  poor  condition  for 
handling  fine  ores  and  concentrates.  Early  in  the 
year,  the  Union  Pacific  was  forbidden  to  handle  ore. 
In  general,  there  were  few  new  installations,  all  proper- 
ties curtailing  construction  work,  and  there  were  also 
relatively  less  extensive  prospecting  and  development. 

Though  the  output  of  Park  City  was  less  than  that 
of  1917,  a  fair  tonnage  was  shipped,  estimated  at  ap- 
proximately four-fifths  of  the  1917  output,  when  100,000 
tons  was  shipped.  The  most  prominent  producers  were 
the  Silver  King  Coalition,  Judge  Mining  and  Smelting, 
Ontario,  Daly  West,  Silver  King  Consolidated,  and 
Daly.  The  Ontario  developed  a  good  oreshoot  on  the 
main  vein  between  the  1500  and  1700  levels,  and  shipped 
a  large  tonnage  of  dry  siliceous  silver  ore,  and  paid 
dividends.  A  change  took  place  in  the  management  of 
the  Daly  West  on  Feb.  22,  and  under  the  new  regime 
an  extensive  campaign  of  development  was  laid  out, 
operations  on  which  were  to  start  about  January,  1919. 
Connections  were  made  between  the  Judge  transporta- 
tion tunnel  and  the  main  working  shaft  of  the  Daly 
West  at  the  750  level — a  new  level  here — and  ore  pockets, 
a  self-dumping  skip,  and  other  necessary  equipment 
were  installed.  Everything  above  the  1550  level  at  the 
Daly  West  was  operated  by  lessees. 

Jlt)ge  Zinc  Plant  Enlarged 
The  Judge  Mining  and  Smelting  Co.  did  some  new 
development  work  in  the  southwestern  part  of  the  prop- 
erty under  Bonanza  Flat,  and  opened  good  ore  there 
and  in  other  parts  of  the  mine.  At  the  company's  zinc 
plant,  changes  and  additions  were  made,  preparatory  to 
starting  the  second  unit  about  Jan.  1,  1919.  The  first 
section  operated  throughout  1918  and  produced  pre- 
mium spelter  exclusively,  the  product  assaying  99.9  "r 
zinc  or  above  in  purity.  With  two  units  working,  this 
plant  will  handle  about  50  tons  of  zinc  concentrates 
daily,  as  compared  to  a  former  production  of  30  tons. 
By  treating  45  tons  of  concentrates,  the  output  will  be 
around  15  tons  of  spelter  daily,  according  to  the  grade 
of  ore.  The  tonnage  of  silver,  lead,  and  zinc  ore  mined 
by  the  Judge  was  approximately  the  same  as  in  1917. 

The  Park-Utah,  a  newly  incorporated  company,  op- 
erated from  the  main  Ontario  drain  tunnel  and  cross- 


cut several  mineralized  fissures  in  the  quartzite  not 
far  from  the  famous  old  Ontario  vein.  The  Silver 
King  Coalition  operated  mine  and  mill  as  usual,  but 
with  reduced  forces,  and  produced  a  fair  tonnage  of 
high-grade  silver-lead  ores.  The  accounting  in  the 
case  with  the  ConkJing  Mining  Co.  came  up  in  1918, 
there  being  a  judgment  of  between  $400,000  and  $500,- 
000  against  the  Coalition,  as  at  present  figured,  though 
the  matter  was  not  finally  settled.  Thomas  Kearns  and 
David  Keith,  two  of  the  chief  owners  of  the  Coalition, 
died  during  the  year,  and  W.  W.  Armstrong,  of  Salt 
Lake  City,  was  elected  president.  Toward  the  end  of 
the  year  an  examination  of  the  company's  property  was 
being  made,  and  it  was  said  that  detailed  conditions 
would  be  reported  to  stockholders,  although  there  were 
also  rumors  that  an  option  had  been  given  on  the 
property. 

The  Three  Kings  operated  and  prospected  from  a 
winze  below  its  lowest  or  550  level,  by  cross-cutting 
southeasterly  in  the  limestone  toward  the  contact  of 
the  underlying  Ontario  quartzite.  Several  fissures  min- 
eralized with  silver  and  lead  were  opened.  The  main 
ore-bearing  horizon  of  the  Silver  King  Coalition,  ad- 
joining, and  of  other  properties — the  200  ft.  of  lime- 
stone overlying  the  quartzite — was  not  reached.  The 
Nail  Driver  was  operated  under  lease,  and  made  ship- 
ments. The  Silver  King  Consolidated  advanced  its  new 
14,000-ft.  drain  and  operating  tunnel,  started  in  1917, 
to  beyond  the  8000-ft.  point,  and  completed  a  150-ton 
flotation  mill  in  Thayne's  Canyon  for  silver-lead  and 
zinc  ores.  The  orebodies  at  the  old  shaft  were  ex- 
hausted, and  operations  there,  high  up  on  the  hill,  were 
discontinued  and  transferred  to  the  California-Com- 
stock  section  in  Thayne's  Canyon.  The  lead  and  zinc 
milling  ores  were  obtained  from  this  section  of  the 
property. 

Alta,  Cottonwood,  American  Fork  and  Ophir 

The  production  from  Alta,  including  that  of  the  Car- 
diff mine,  is  estimated  at  approximately  30,000  tons 
in  1918.  The  largest  shippers  were  the  Michigan-Utah, 
South  Hecla,  Emma  Copper,  Sells,  Alta  Consolidated, 
Wasatch  Mines,  Columbus-Rexall,  and  Cardiff,  the  lat- 
ter property  being  over  the  divide  in  Big  Cottonwood. 
About  250  miners  were  employed  in  the  camp,  including 
those  at  the  Cardiff.  The  output  of  this  section  was 
principally  silver  and  lead  ore,  and  copper-silver  ore. 
There  was  some  increase  in  tonnage  over  1917,  there 
being  no  appreciable  curtailment  on  account  of  the  war, 
though  the  camp  was  hampered  seriously  by  labor  short- 
age. This  started  about  July  1,  and  was  acute  in  Sep- 
tember and  October.  Wages  were  increased  to  $4.50 
for  outside  men,  $4.75  for  muckers,  $5  for  miners,  and 
$5.25  for  machine  men,  the  same  scale  in  force  at  Bing- 
ham and  Tintic.  The  Little  Cottonwood  Transportation 
Co.  completed  and  put  in  operation  an  eight-mile  36-in. 
gage  railroad  from  Wasatch,  at  the  eastern  terminal  of 
the  Salt  Lake  &  Alta  R.R.,  to  the  camp.  This  road  has 
a  capacity  of  150  to  200  tons  of  ore  per  day.  The  South 
Hecla  opened  a  new  sulphide  orebody,  25  ft.  thick,  car- 
rying copper  and  silver,  and  shipped  extensively  from 
this  deposit,  as  well  as  from  the  older  lead-carbonate 
stopes  in  another  part  of  the  mine. 

Shipments  were  made  by  the  Michigan  Utah,  and  the 
Triangle  Lease   yielded   a    good   output   of   silver-lead 
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ores.  The  latter  also  shipped  40%  manganese  ore,  and 
some  copper.  The  Columbus-Rexall  produced  a  fair 
tonnage  of  sulphide  copper-silver  ore  and  became  a  divi- 
dend payer.  The  Wasatch  Mines  extended  its  drain  and 
operating  tunnel  to  3300  ft.  The  total  length  is  to  be 
5000  ft.,  to  connect  with  the  old  Columbus-Consolidated 
main  workings.  This  tunnel  should  be  completed  by 
spring.  Silver-lead  ore  was  opened  in  the  Braine  fis- 
sure near  the  old-time  productive  ground.  The  Alta 
Consolidated  opened  a  new  silver-lead  orebody  and 
shipped.  The  Cardiff  shipped  extensively  and  developed 
a  new  orebody,  eight  feet  and  upward  in  thickness,  in 
the  main  tunnel  beyond  the  original  oreshoot.  The  Sells 
mine  built  and  put  in  operation  a  2000-ft.  100-ton  tram- 
way, and  shipped  silver-lead. 

In  American  Fork,  the  Pacific  mine,  under  lease  to 
the  Fissures  Exploration  Co.,  produced  silver-lead  con- 
centrates at  its  150-ton  mill,  and  shipped  some  ore 
direct.  The  Miller  Hill  shipped  silver-lead  ore.  At  the 
Bellerophon,  a  small  mill  was  put  in  by  the  American 
Fork  Exploration  Co.,  lessees.  A  moderate  amount  of 
ore  was  shipped  by  the  latter  and  from  the  Bay  State. 
Altogether  the  output  from  American  Fork  was  small. 
At  Ophir,  in  Tooele  County,  the  principal  producer  was 
the  Ophir  Hill  Consolidated,  which  shipped  silver-lead 
ores  and  a  few  cars  of  manganese  ore  running  44 
to  45%.  Lessees  operating  on  Lion  Hill,  at  the  Lion 
Hill  Consolidated  and  Buffalo,  shipped  a  few  cars  of 
siliceous  silver  ore. 

Activities  in  Beaver  and  Tooele  Counties 
In  Beaver  County,  the  Red  Warrior  shipped  silver- 
lead  ore.  The  Moscow  shipped  a  few  cars  of  zinc  ore 
which  had  been  stored,  and  one  or  two  cars  of  lead  ore. 
The  Commonwealth  was  operated  under  lease,  and  ship- 
ped a  small  amount  of  copper.  The  Wild  Bill  produced 
18  or  20  cars  of  good  silver-lead  ore  by  lessees.  The 
Milford  Copper,  formerly  the  Montreal,  shipped  from 
low-grade  copper  deposits,  the  ore  carrying  consider- 
able magnetic  iron.  The  Majestic  Mines  Co.  made  ship- 
ments from  its  Old  Hickory  mine  adjoining  the  Milford 
Copper.  The  Horn  Silver,  at  Frisco,  shipped  lead  ores 
to  the  U.  S.  Smelting  Co.  The  dump  at  this  company's 
old  mill  was  treated  by  the  Caldo  Mining  Co.'s  flotation 
plant,  which  produced  zinc  and  lead  concentrates.  At 
Newhouse,  the  flotation  mill  of  the  Utah  Leasing  Co. 
treated  copper  tailings  from  the  old  South  Utah  dump, 
and  paid  dividends. 

At  Stockton,  in  Tooele  County,  the  Bullion  Coalition 
mine  was  operated  chiefly  by  lessees,  who  shipped  lead 
ore.  A  small  amount  of  lead  ore  was  shipped  from  Dry 
Canyon,  and  also  zinc  ore  from  the  same  section  by  D. 
W.  Lynch.  At  Deep  Creek,  in  Tooele  County,  the  West- 
em  Utah  Copper  shipped  copper  and  also  lead  ores,  and 
paid  its  first  dividend.  This  company  began  work  on  a 
100-ton  mill.  The  Monocco  mine,  near  Clifton,  in  the 
Deep  Creek  section,  shipped  20  cars  or  more  of  good 
copper  ore;  and  the  Southern  Confederate,  near  Clifton, 
shipped  ft  high-grade  silver-lend  ore.  Small  shipments 
of  tungsten  and  bismuth  ore  were  made  by  Wilson  Bros, 
from  Bold  Hill.  Among  other  properties  operating  in 
this  section  were  the  Western  Utah  Extension,  Pole  Star 
Copper,  and  Seminole  Copper.  The  Deep  Creek  R.R. 
handled  ore  and  freight  between  Gold  Hill  or  Goodwin 
and  the  Western  Pacific  R.R.  at  Wendover. 


The  Utah  mine,  at  Fish  Springs,  about  30  miles 
southeast  of  Deep  Creek,  built  and  nearly  completed  a 
100-ton  mill  for  treatment  of  silver-lead  ores.  This 
mine  paid  dividends  for  a  number  of  years,  but  was 
handicapped  by  the  hard  80-mile  haul  to  the  railroad 
at  Oasis.  There  are  extensive  dumps  of  low  and  of 
medium  grade. 

The  Dugway  district,  about  15  miles  east  of  Fish 
Springs,  produced  a  few  cars  of  copper  ore;  also  lead 
ore.  A  car  of  fluorite  was  shipped  from  Granite  Moun- 
tain, six  miles  north  of  Dugway.  With  better  transpor- 
tation, this  section  should  develop.  The  nearest  rail- 
road point  at  present  is  Faust,  55  miles  distant,  on  the 
San  Pedro,  Los  Angeles  &  Salt  Lake  Railroad. 

Fluxing  iron  ore  carrj'ing  a  little  copper  was  shipped 
from  the  Salt  Lake  Copper  Co.'s  property  by  Tibby  & 
Howell,  lessees.  The  mine  is  in  the  western  i)art  of 
Boxelder  County  near  the  Nevada  state  line,  the  ship- 
ping point  being  Tunnel  Station,  near  Tecoma,  Nev. 
Approximately  3000  tons,  carrying  0.5%  copper  and 
45%  excess  iron,  was  shipped. 

TiNTic  District 

Production  in  the  Tintic  district  was  fair  in  the  first 
six  months  of  1918.  There  was  no  serious  car  shortage. 
No  figures  are  at  present  available  relating  to  ship- 
ments, but  they  are  roughly  estimated  at  about  80%  of 
the  total  in  1917,  or  approximately  at  325,000  tons. 
The  mines  produced  under  difficulties,  the  influenza  be- 
ing so  severe  that  the  camp  was  quarantined  for  prac- 
tically the  last  three  months  of  the  year.  Labor  was 
also  scarce  and  inefficient.  Good  shipiments  of  silver- 
lead  ore,  some  copper,  and  straight  siliceous  silver  ore 
were  made.  Among  the  properties  operating  were  the 
Iron  Blossom,  Chief,  Gemini,  Ridge  &  Valley,  Eagle  & 
Blue  Bell,  Victoria,  Mammoth,  and  May  Day,  all  of 
which  shipped  lead-silver  ores.  The  Centennial  Eureka 
shipped  copper-silver  ores ;  the  Dragon  Consolidated 
iron  ore  during  the  first  10  months,  also  shipping  silver- 
lead  ore.  Part  of  the  Dragon  workings  was  leased  to 
the  Tintic  Milling  Co.,  which  mined  and  treated  the 
lower-grade  silver-lead  ores  at  its  mill  at  Silver  City, 
and  produced  bullion.  The  Empire  Mines  Co.,  a  con- 
solidation of  the  Black  Jack,  Lower  Mammoth,  and  other 
properties,  by  the  Knight  interests,  shipped  a  little  iron 
ore  and  occasional  cars  of  silver-lead.  Copper  ore  was 
shipped  by  the  Grand  Central  and  Iron  Blossom. 

The  Tintic  Standard  continued  the  development  of 
the  large  new  orebody  of  siliceous  silver  ore  opened 
between  the  1300  and  1600  levels.  This  orebody,  which 
showed  indications  of  large  size,  on  an  entirely  new 
far-east  ore  zone  of  the  camp,  was  one  of  the  important 
developments  of  the  state  during  1018.  Much  of  the 
ore  was  broken  with  machine  drills,  carrying  40  oz.  and 
upward  in  silver,  without  sorting.  The  limits  of  the 
orebody  at  the  end  of  1018  had  not  been  determined. 
Arrangements  were  made  to  extend  a  spur  from  the 
Denver  &  Rio  Grande  R.R.,  but  no  work  was  done  on 
this,  hauling  being  accomplished  by  trucks.  Several 
dividends  were  paid  by  the  company.  A  new  shaft  1300 
ft.  deep  was  sunk,  and  a  new  electric  hoist,  capable  of 
hoisting  from  a  depth  of  2500  ft.,  and  compressor  equip- 
ment were  installed.  Other  properties  near  the  Tintic 
Standard  were  active  and  sunk  shafts  and  did  other 
development  to  prospect   for  the  continuation   of  the 
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Standard's  ore  zone.  Among  these  were  the  South 
Standard,  Eureka  Lily,  North  Standard,  Copper  Leaf, 
and  Apex  Standard. 

The  Tintic  drain  tunnel  at  the  south  end  of  the  dis- 
trict was  advanced.  The  Chief  Consolidated  sunk  a 
new  three-compartment,  concrete-lined  shaft,  starting 
July  1,  the  depth  being  324  ft.  on  Nov.  1,  and  to  be 
2000  ft.  deep  ultimately.  A  new  2500-cu.ft.  compressor, 
an  electric  hoist,  and  pumping  equipment  were  installed. 
The  North  Beck,  controlled  by  Raddatz  and  associates, 
of  the  Tintic  Standard,  sunk  a  1200-ft.  shaft  on  the 
northwest  side  of  the  camp  and  is  crosscutting  for 
the  west  ore  zone  on  which  are  the  Centennial  Eureka, 
Eureka  Hill,  Gemini,  Ridge  &  Valley,  and  others.  This 
shaft  is  in  limestone  not  far  from  the  underlying  Tintic 
quartzite.  Iron  and  other  indications  of  minei-al  are 
found  in  the  limestone  at  the  surface.  The  Godiva  had 
15  lessees  operating,  and  shipped  some  unusually  high- 
grade  silver  ore.  Work  was  also  done  on  company  ac- 
count, a  winze  being  sunk  to  the  1400  level.  The 
Eureka  Hill,  Yankee,  and  Uncle  Sam  were  worked 
largely  by  lessees.  The  Gemini,  Ridge  &  Valley  and 
others  worked  on  company  account  and  had  various 
lessees  working.  The  May  Day  started  new  development 
on  the  bottom,  or  1100,  level  in  mineralized  ground. 

Operations  in  Bingham  Canyon 

The  total  output  of  Bingham  Canyon  in  1918  was 
approximately  14,000,000  tons  of  ore.  The  Utah  Con- 
solidated shipped  copper  and  lead  ores;  the  Utah  Apex 
produced  lead  and  zinc ;  the  United  States  Mining,  LTtah 
Metal  and  Tunnel,  and  Bingham  Mines  shipped  lead  and 
some  copper,  and  the  United  States  company  also  pro- 
duced lead-zinc  ores.  This  lead-zinc  product  was  milled 
at  the  last-named  company's  Midvale  plant  and  the  lead 
and  zinc  were  separated  at  the  Huff  electrostatic  plant. 
The  Utah  Apex  produced  lead  and  zinc  concentrates  at 
its  mill  in  Bingham.  The  Ohio  Copper  completed  the 
installation  of  its  new  3000-ton  flotation  plant  and 
operated  it,  producing  copper  concentrates.  Bingham 
Mines  operated  the  Dalton  &  Lark  and  the  Yosemite 
mines,  and  produced  lead-silver  and  copper  ores.  Other 
producers  included  the  Montana-Bingham  Consolidated, 
which  shipped  a  small  amount  of  lead  and  low-grade 
pyritic  copper  ores,  and  the  Silver  Shield,  shipping  lead- 
silver  ore. 

The  Utah  Copper  Co.  operated  steadily.  Approxi- 
mately 13,000,000  tons  of  ore  was  produced  for  the 
year,  as  compared  with  about  12,500,000  tons  in  1917. 
The  production  of  copper  for  1918  was  a  little  over 
198,000,000  lb.,  slightly  less  than  that  of  1917.  The 
record  production  of  ore  was  made  on  Sept.  26,  when 
49,537  tons  was  mined  in  24  hours.  Of  this  80 '^c  was 
produced  on  day  shift.  Several  increases  in  wages  were 
made  by  this  company.  On  Feb.  1,  wages  were  raised 
25c.  a  shift  for  skilled  labor  at  the  mine  and  mills; 
20c.  for  common  labor  at  the  mine  (nine  hours)  ;  and 
15c.  for  common  labor  at  the  mills.  On  July  1,  all  em- 
ployees at  the  mine  and  mill  were  granted  an  additional 
50c.  a  shift.  Wages  in  December  ranged  from  |3.90 
for  common  labor  at  the  mines  (nine  hours)  to  $250 
a  month  for  steam-shovel  engineers.  Common  labor  at 
the  mills  received  $3.55  for  eight  hours.  All  mechanics 
and  skilled  labor  received  $6.25  for  eight  hours.  In- 
fluenza retarded  production  to  some  extent,  as  did  also 


the  inefficient  labor.  The  Bingham  &  Garfield  R.R. 
operated  satisfactorily,  and  in  the  third  quarter  handled 
a  daily  average  of  37,711  tons. 

Some  interesting  questions  of  apex  were  raised  in 
the  Bingham  camp  in  1918.  The  Utah  Consolidated, 
Utah  Apex,  and  Utah  Metal  and  Tunnel  became  thus 
involved,  and  a  number  of  suits  and  counter-suits  were 
filed.  The  Utah  Consolidated  purchased  the  old  Yampa 
claim,  and  is  also  understood  to  have  acquired  possible 
apex  rights  from  the  Utah  Metal  and  Tunnel,  in  con- 
nection with  the  above.  Questions  of  apex  were  also 
under  consideration  in  the  southeastern  part  of  the 
camp  between  Col.  E.  A.  Wall  and  the  U.  S.  Mining  com- 
pany, involving  parts  of  the  Jordan  limestone.  These 
cases  will  probably  come  before  the  courts  in  1919. 

Smelteries  at  Full  Capacity  Early  in  1918 

The  Salt  Lake  Valley  smelteries  operated  almost  at 
full  speed  the  first  part  of  the  year.  There  was  a  fair 
ore  tonnage,  and  surplus  capacity  was  used  in  treating 
material  from  the  large  stockpiles  accumulated  in  1917. 
Later,  heavier  inroads  on  stockpiles  were  made  to  re- 
place the  decrease  in  current  production.  No  marked 
car  shortage  was  felt  by  the  smelters,  though  shortage 
of  labor  at  the  plants,  and  also  influenza,  held  back  op- 
erations. Wages  were  increased  several  times  at  about 
the  same  time  as  at  the  mines. 

The  Utah  Ore  Sampling  Co.  ran  its  Murray  sampler 
and  that  at  Silver  City,  in  the  Tintic  district,  and,  in 
addition  to  the  output  from  Utah,  sampled  ores  from 
Nevada,  Idaho,  Colorado,  Montana,  and  California, 
which  came  into  the  valley  plants.  Ore  shipments  also 
arrived  at  this  market  from  Washington,  Oregon,  Ari- 
zona, Mexico,  and  British  Columbia.  The  ores  from 
without  the  state  showed  approximately  the  same  rela- 
tive decrease  in  tonnage  as  in  Utah. 

Production  of  Gold,  Silver,  Lead  and  Zinc 

A  limited  amount  of  gold  was  produced  from  copper, 
lead,  and  mixed  ores  in  1918.  Little  straight  i?iliceous 
gold  ore  has  been  mined  in  Utah  in  recent  years,  though 
a  few  cars  were  shipped  from  the  Wedge,  at  Marj^svale, 
in  Piute  County,  and  by  lessees  from  the  Blue  Bird 
workings  of  the  Annie  Laurie  mine,  in  Sevier  County. 
The  Centennial  Eureka,  in  Tintic,  produced  a  number 
of  cars  of  6-oz.  gold  ore.  Also,  some  of  the  oxidized 
capping  at  the  Utah  Copper  was  found  to  carrj'  an  ounce 
and  better  in  gold  after  having  been  discarded,  and  a 
number  of  cars  of  this  capping  was  shipped.  Some  gold 
was  contained  in  siliceous  Park  City  silver  ores  from 
the  Ontario  and  Daly;  also  in  ores  from  various  proper- 
ties in  Tintic,  and  a  small  amount  from  pyritic  ores 
from  Bingham.  The  Utah  Copper  concentrates  carried 
appreciable  amounts  of  gold  and  silver.  These  had  an 
aggi-egate  value  of  $804,409  in  the  second  and  third 
quarters  of  1918.  Some  siliceous  gold  ores  came  in  to 
the  Valley  smelteries  from  Goldfield  and  other  parts  of 
Nevada,  and  from  Oregon. 

Lead  ores  furnished  a  large  part  of  the  silver  pro- 
duced during  1918.  The  producers  were  the  Silver  King 
Coalition,  Judge  Mining  and  Smelting,  Silver  King  Con- 
solidated, and  Daly  West,  at  Park  City.  The  Chief 
Consolidated,  Centennial  Eureka  (copper-silver) ,  Gemini, 
Ridge  &  Valley,  Eagle  &  Blue  Bell,  and  others  in 
Tintic  produced  silver  from  lead  ores,  as  did  various 
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properties  in  Alta,  the  South  Hecla,  Michigan  Utah, 
Wasatch  Mines,  Columbus  Rexall  (copper-silver  ore), 
and  the  Cardiff,  in  Big  Cottonwood.  Straight  siliceous 
silver  ores  were  shipped  by  the  Ontario,  at  Park  City, 
and  by  the  Tintic  Standard,  at  Eureka,  from  its  new- 
large  orebody.  This  ore  carried  40  oz.  and  bet- 
ter, and  was  broken  with  machines  without  sort- 
ing. A  few  cars  of  siliceous  silver  ore  was 
shipped  by  lessees  from  the  Lion  Hill  Consoli- 
dated, at  Ophir.  Some  silver  was  contained  in  the  lead 
and  copper  ores  from  Bingham,  from  the  Utah  Apex, 
Utah  Metal  and  Tunnel,  Utah  Consolidated,  and  the 
United  States  properties.  Nearly  every  camp  in  the 
state  shipped  ores  carrying  lead  and  silver.  The  Deer 
Trail,  at  Mar>-svale,  completed  and  operated  its  100-ton 
flotation  and  cyanide  mill  for  treatment  of  gold-silver- 
lead  ore,  and  also  produced  direct-shipping  ore.  Utah 
ranks  high  among  the  silver  producing  states,  and  the 
1918  output  was  somewhat  greater  than  that  of  1917, 
silver  being  practically  the  only  metal  which  showed  an 
increase. 

Zinc-Ore  Output  in   1918  Relatively   Small 

A  relatively  small  amount  of  zinc  ore  was  produced 
in  Utah  in  1918,  chiefly  by  the  largest  mines,  the  mis- 
cellaneous production  from  the  various  camps  being 
light.  The  chief  producers  of  zinc  sulphides,  mostly 
concentrates,  were  the  Judge  Mining  and  Smelting,  at 
Park  City,  which  treated  its  output  in  its  electrolytic 
zinc  plant,  producing  a  high-grade  spelter,  and  the  U.  S. 
Mining  Co.,  at  Bingham,  which  shipped  a  good  tonnage 
of  lead-zinc  ores  to  its  Midvale  concentrator  during  the 
first  10  months  of  1918,  and  produced  several  hundred 
tons  of  zinc-blende  concentrates  per  month  from  ma- 
terial treated  by  the  Huff  electrostatic  plant.  Later,  the 
company  stored  its  output.  The  Utah  Apex  produced 
zinc  sulphide  ores  and  concentrates.  The  Midvale  Min- 
erals operated  its  250-ton  flotation  tailings  plant  on  the 
old  United  States  concentrator  dumps,  and  shipped  lead- 
zinc  concentrates  to  Anaconda.  The  Childers  and  Leas- 
ing Co.  al.so  made  a  production  from  a  different  part  of 
the  same  tailings  dump.  The  Caldo  Mining  Co.,  oper- 
ating a  flotation  mill  on  the  old  Horn  Silver  dump  at 
Frisco,  Beaver  County,  made  zinc  concentrates  running 
43'7r  and  better,  which  were  shipped  East,  and  lead  con- 
centrates were  shipped  to  the  U.  S.  Smelting  Co. 
The  extraction  was  unusually  good  for  an  old  dump  of 
this  character,  being  GSTo  and  upward  for  the  zinc,  and 
12  to  20":^;  for  the  lead. '  Most  of  the  lead  had  oxidized 
to  anglesite. 

Carbonate  zinc  ores  were  shipped  by  the  Lake  View 
Mining  property,  in  Boxelder  County;  the  Scranton,  in 
North  Tintic,  and  an  occasional  car  of  zinc  ore  was 
shipped  by  other  mines  in  Tintic.  A  few  cars  were 
shippefl  by  D.  W.  Lynch  from  Dry  {'anyon,  near  Ophir, 
but  no  zinc  ore  was  pro<]uced  in  1918  in  Ophir  itself. 
The  Moscow,  in  Beaver  ("ounty,  shipped  a  few  cars  of  ore 
mined  in  1917.  More  zinc  ores  could  easily  have  been 
produced  with  more  moderate  freight  rates  and  lower 
operating  coflts. 

Manganese  ores  were  shipped  during  the  first  10 
months  of  1018  from  the  Homansville  section  of  the 
('hief  Consolidated,  in  Tintic;  by  various  properties  in 
West  Tintic,  among  which  was  the  Liberty  Manganese 
company;  also  from  (ireen  River.  Utah,  by  the  Needles 


Mining  Co.;  and  by  Hanawalt  Bros.,  of  Denver,  who 
shipped  most  of  the  Utah  output.  The  Stewart  & 
Snyder  lease  and  the  Triangle  lease  of  the  Michigan- 
Utah,  at  Alta,  shipped  manganese  ore  carrying  42% 
and  over.  The  Ophir  Hill  Consolidated  shipped  44% 
manganese  ore.  A  few  cars  were  shipped  from  near 
Monroe  and  Marysvale,  in  the  southern  part  of  the 
state.  Practically  all  of  the  manganese  ores  was 
shipped  East.  Production  was  discontinued  soon  after 
the  signing  of  the  armistice  in  November,  on  account  of 
market  conditions. 

Relatively  little  interest  was  taken  in  antimony, 
there  being  only  a  few  cars  shipped.  The  Stibnite  Min- 
ing Co.,  near  Brigham  City,  in  Boxelder  County,  shipped 
a  car  of  good-grade  ore.  One  shipment,  les.=i  than  a 
carload  lot,  was  made  from  near  Marysvale.  Practically 
no  antimony  ore  from  Nevada  passed  through  the  Salt 
Lake  market. 

Scheelite  was  shipped  in  1918  from  near  Lucin,  in 
Boxelder  County,  and  from  Deep  Creek,  the  latter  be- 
ing produced  by  Wilson  Bros.  This  firm  also  shipped  a 
small  amount  of  bismuth  ore,  which  was  milled  in  Salt 
Lake,  producing  concentrates  containing  20  to  .30^^ 
bismuth.  A  small  shipment  of  bismuth  ore  was  re- 
ceived in  the  Salt  Lake  market  in  1918  from  Mexico. 
One  car  of  bismuth  ore  was  shipped  from  the  Mam- 
moth, in  Tintic.  A  small  shipment  from  near  Douglas 
Ariz.,  was  marketed  through  Salt  Lake.  A  small  con- 
signment of  molybdenum,  less  than  a  carload  lot,  was 
shipped  from  Deep  Creek  by  Wilson  Brothers. 

Regarding  uranium  and  vanadium,  some  carnotite 
ores  were  shipped  to  Pittsburgh  from  near  Cisco,  in 
Grand  County.  These  ores  were  also  mined  at  Castle- 
ton,  in  the  south-central  part  of  Grand  County,  by  the 
U.  S.  Metals  Reduction  Co.  The  shipping  ore  carried 
about  2^    U,0,. 

Potash  was  produced  from  alunite  by  the  Mineral 
Products  Corporation  at  Marysvale,  in  Piute  Countj'. 
This  company  rebuilt  its  mill,  which  was  destroyed  by 
fire  in  1917,  and  enlarged  it  to  200  tons.  Steady  ship- 
ments of  potassium  sulphate  were  made.  The  alumina 
was  stockpiled,  though  some  of  it  was  shipped  for  the 
manufacture  of  high-grade  fire  brick  and  refractory 
material.  The  Florence  Mining  and  Milling  Co.,  at 
Marysvale,  built  and  completed  a  100-ton  alunite  mill  at 
its  mine  in  Upper  Cottonwood  Canyon.  This  installa- 
tion consisted  of  roasting  furnaces,  or  kilns,  and  a  leach- 
ing plant.  Some  ore  was  treated.  Swift  &  Co.  became 
interested  in  the  Bradburn  claims,  adjoining  the  Flor- 
ence and  Mineral  Products  claims,  and  erected  buildings 
and  installed  a  compressor.  A  17-ft.  vein  of  clean 
crystalline  alunite  was  developed,  and  shipments  were 
started  to  one  of  Swift  &  Co.'s  fertilizer  plants  near 
New  Orleans.  The  American  Smelting  and  Refining  Co. 
also  worke<l  the  Yellow  Jacket  claims,  on  the  east  side 
of  the  camp.  The  Caraleigh  Chemical  Co.'s  custom 
alunite  mill  at  Marysvale  treated  ore  from  the  Florence 
and  other  properties,  the  finished  product  being  roasted 
alunite,  which  was  shipped  East. 

Potash  was  also  produced  from  the  brines  of  Great 
Salt  Lake,  from  the  mother  li<iuors  of  the  Inland  Cr>'stal 
Salt  Co.,  by  the  Utah  Chemical  Co.,  at  Haskell,  near 
Saltair.  The  Salt  Lake  Chemical  Co.,  at  Burmeister 
Station,  on  the  Westorn  Pacific,  on  the  southwe.it  side  of 
Great    Salt    Lake,    produced    potash    and    common    salt. 
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This  plant  is  popularly  supposed  to  belong  to  the  Dia- 
mond Match  Co.  The  Solvay  Process  Co.  has  a  large 
potash  plant  at  Salduro,  on  the  salt  beds  near  Wendover, 
on  the  Western  Pacific,  and  produced  common  salt,  pot- 
ash, and  magnesium  chloride  liquor.  The  common  salt 
was  made  by  a  related  or  subsidiary  company,  the  Cap- 
ell  Salt  Company. 

A  car  of  high-grade  fluorspar  was  shipped  from  the 
Granite  Mountain  district  north  of  Dugway.  The  ship- 
ping point  was  Clive,  on  the  Western  Pacific,  18  miles 
from  the  Silver  Queen  Mining  Co.'s  properties.  This 
car  carried  97%  calcium  fluoride,  and  was  shipped  to 
California. 

Here  should  also  be  mentioned  a  sulphur  deposit  near 
Black  Rock,  in  Millard  County,  on  the  Salt  Lake  route, 
which  was  taken  over  in  1918  by  Chicago  interests 
represented  by  Michael  Morrissey.  A  plant  was  built 
and  preparations  were  made  to  produce  sulphur,  but  so 
far  as  is  known  there  was  no  output  in  1918.  Arsenic 
and  cadmium  were  produced  as .  byproducts  from  the 
baghouse  at  the  U.  S.  Smelting  Co.'s  Midvale  plant. 


Petroleum  in  the  United  States 

The  petroleum  output  in  1918,  amounting  to  345,000,- 
000  bbl.  according  to  the  U.  S.  Geological  Survey,  in- 
cludes no  less  than  6,500,000  bbl.  of  crude  oil 
removed  from  field  storage,  but  excludes  drafts 
aggregating  20,500,000  bbl.  additional  from  stocks 
of  pipe-line  companies.  The  surface  reserve  of  crude 
oil  held  by  oil  producers  and  pipe-line  companies  in  the 
United  States  at  the  end  of  1918  is  estimated  at  123,- 
000,000  bbl.,  compared  with  150,000,000  bbl.  at  the  end 
of  1917.  From  these  figures  it  is  apparent  that  the 
demand  for  domestic  petroleum  in  1918  approximated 
366,000,000  bbl.  Exports  of  crude  oil,  for  the  most 
part  to  Canada  and  to  northwestern  Mexico,  aggregated 
about  5,500,000  bbl.,  leaving  a  total  of  360,500,000  bbl. 
available  for  domestic  needs.  This  quantity  was  in- 
sufficient, however,  and  approximately  36,500,000  bbl. 
was  imported,  almost  wholly  from  Mexico,  to  meet 
domestic  requirements,  that  amounted  in  all  to  about 
397,000,000  barrels. 

The  increase  in  output  noted  was  effected  in  response 
to  a  steadily  growing  demand  for  petroleum,  expressed 
in  advancing  prices  for  crude  oil,  which  were  stabilized, 
with  governmental  approval,  at  record  levels  during 
the  closing  months  of  1918.  As  indicated  by  statistics 
the  most  pronounced  response  to  the  stimulus  of 
war-time  demand  for  petroleum  was  in  the  Central  and 
North  Texas,  North  Louisiana,  and  the  Rocky  Moun- 
tain and  California  fields,  though  the  moderate  gain 
credited  to  the  old  Appalachian  field  is  significant. 
In  the  field  last  named  the  increase  was  due  in  large 
measure  to  the  success  of  drilling  in  Kentucky,  par- 
ticularly in  Estill,  Lee,  Lincoln,  Breathitt,  and  Allen 
counties. 

In  California  the  principal  source  of  new  production 
was  the  Montebello  field,  a  discovery  of  1917,  in  Los  An- 
geles County,  which,  with  the  Casmalia  district,  in  Santa 
Barbara  County,  and  with  the  older  districts  in  both  the 
San  Joaquin  Valley  and  the  Coastal-Southern  division, 
apparently  succeeded  in  establishing  a  new  record  for  oil 
production  in  California,  in  excess  of  100,000,000  barrels. 

The  gain  in  the  Rocky  Mountain  oil  region  is  credited 


to  Wyoming  and  is  ascribed  in  part  to  the  Big  Muddy 
field,  in  the  western  part  of  Converse  County,  in  part 
to  the  drilling  of  a  few  new  wells  of  large  capacity  in 
the  heart  of  the  Salt  Creek  district,  in  Natrona  County, 
and  partly  to  the  results  of  the  provision  of  marketing 
facilities  to  the  Warm  Springs  field.  Hot  Springs  Coun- 
ty, and  to  the  Pilot  Butte-Maverick  Springs  district  in 
Fremont  County.  New  and  potentially  important  sources 
of  oil  production  were  proved  in  Wyoming  in  1918,  on 
Buck  Creek,  in  Niobrara  County,  and  on  Rock  River,  in 
the  eastern  part  of  Carbon  County. 

Credit  for  the  gain  in  the  North  Louisiana  region  be- 
longs almost  wholly  to  the  Pine  Island  district,  in  Caddo 
Parish,  opened  near  the  end  of  1917,  and  extensively  and 
successfully  developed  during  1918.  Near  the  end  of 
1918  a  new  oil  pool  of  apparent  significance,  termed  the 
Bull  Bayou  district,  was  opened  in  the  southeastern  part 
of  De  Soto  Parish,  about  three  miles  south  of  the  Crich- 
ton  field. 

Momentous  developments,  affecting  the  future  supply 
of  high-grade  petroleum  in  the  United  States,  took  place 
in  1918  in  the  central  and  north  Texas  field,  following 
discoveries  of  petroleum  in  considerable  quantities  near 
Ranger,  Eastland  County ;  near  Caddo,  Stephens  County ; 
near  Brownwood,  Brown  County;  and  near  Burkett, 
Coleman  County,  in  1917.  About  60  oil  wells  were  com- 
pleted during  1918,  and  at  the  end  of  the  year  the  new 
field  was  credited  with  a  potential  capacity  of  50,000  bbl. 
of  oil  a  day,  though  its  actual  capacity,  limited  by  pipe 
line  facilities,  was  only  about  18,000  bbl.  a  day.  The 
campaign  of  "wildcat"  drilling  radiating  from  the  cen- 
ters named  extended  over  more  than  40  counties  in 
northern  Texas  before  the  end  of  1918,  and  will  doubt- 
less result  in  the  opening  of  other  pools  of  high-grade 
oil  in  1919.  The  decrease  charged  to  the  Oklahoma- 
Kansas  field  is  accounted  for  by  the  failure  of  "wildcat" 
drilling  to  discover  new  areas  comparable  with  the  de- 
clining Gushing,  Healdton,  Eldorado  and  Augusta 
districts. 

In  Kansas  new  territory  was  opened  in  Butler  County, 
north  of  the  Eldorado  field,  and  in  Greenwood  County, 
east  of  that  district.  In  Oklahoma  a  prolific  producing 
area,  known  as  the  Youngstown  pool,  was  developed  in 
Okmulgee  County,  and  strictly  new  oil  territory  was 
opened  in  Stephens  County,  several  miles  west  of  the 
Healdton  district. 

The  diminished  output  of  the  Gulf  field  is  assigned  to 
the  settling  of  production  in  the  Goose  Creek  pool,  Har- 
ris County,  Tex.,  and  to  the  normal  decline  in  yield  of 
the  other  dominant  pools  in  that  field.  New  pools  of 
promise  were  discovered  in  the  Gulf  field  in  1918  at 
West  Columbia,  Brazoria  County,  Tex.,  and  at  Big 
Hill,  Matagorda  County,  Tex.,  though  neither  added 
materially  to  production  in  that  year. 


Asbestos  Production  of  five  of  the  largest  shippers  in 
Canada  during  1917  was  3708  tons  of  crude,  50,506  tons 
of  fiber,  and  3550  tons  of  sand,  according  to  the  Asbestos 
and  Mineral  Corporation.  In  1918,  the  same  five  com- 
panies produced  2896  tons  of  crude,  74,109  tons  of  fiber 
and  14,038  tons  of  sand.  The  increase  in  tonnage  in 
1917  over  1916  was  3%,  and  that  of  1918  over  1917  approxi- 
mately 2%.  The  increase  in  value  in  1917  over  1916  was 
39%,  and  the  value  was  even  greater  in  1918.  Stocks  at  the 
mines  are  depleted,  and  it  is  believed  that  higher  prices 
will  rule  during  1919. 
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DURING  the  last  six  months  we  have  heard  much 
in  this  countrj-  on  the  subject  of  reconstruction, 
or  readjustment.  Great  Britain  and  France  had 
be^n  considering  it  a  long  time  previously.  With  us, 
however,  the  armistice  came  so  suddenly  that  we  had 
hardly  got  into  it.  Being  thus  taken  by  surprise,  there 
was  for  two  or  three  weeks  a  good  deal  of  panicky 
talk  about  it,  but  since  then,  although  the  subject  is 
about  the  most  important  of  those  confronting  a  sorely 
tried  world,  the  academic  interest  in  it  has  waned  con- 
siderably. Apparently  some  people,  who  during  the 
last  two  years  have  been  drawing  diagrams  of  or- 
ganization and  formulating  plans  on  paper  for  the 
regulation  of  all  human  and  industrial  conduct — and, 
indeed,  putting  not  a  few  of  those  plans  into  practice — 
had  visions  of  restoring  conditions  to  normal  in  a 
similarly  official  way.  Their  conception  was  not  unlike 
what  they  might  have  had  of  a  clock  whose  complicated 
mechanism  had  been  altered  to  run  in  an  abnormal  way, 
which  had  to  be  taken  apart  once  more  and  recon- 
structed according  to  its  previous  organism.  But  the 
interest  of  officialdom  was  distinctly  moderated  when 
the  President  in  his  address  to  Congress  early  in 
December  revealed  the  absence  of  any  Administration 
plan  for  reconstruction,  and  dismissed  the  matter  with 
the  suggestion  that  the  people  would  probably  work 
out  their  problems  for  themselves.  Since  then  the 
mushroom  bureaucracy  has  been  most  interested  in 
dissolving  and  getting  back  to  pristine  occupations  as 
rapidly  as  possible. 

The  President's  remarks  were,  it  seems  to  me,  a 
mixture  of  wisdom  and  inattention.  There  was  wisdom 
in  the  thought  that  the  people  would  solve  their 
industrial  and  commercial  problems  better  than  a 
bureaucracy  could  do  it  for  them.  There  was  inatten- 
tion to  the  pressing  need  for  readjustment  in  matters 
of  direct  business  relations  between  the  Government 
and  the  people,  requiring  prompt  legislation  to  apply 
to  conditions  of  canceled  contracts,  legitimate  claims 
and  the  disposition  of  enormous  accumulations  of  goods. 

There  were  people  who,  scoffing  at  the  bureaucratic 
ideas  about  elaborate,  theoretical  plans  for  reorganizing 
things,  believed  all  along  just  what  the  President  ex- 
pressed, although  perhaps  their  thoughts  were  based 
differently  and  were  of  broader  scope.  They  knew  from 
their  previous  business  experience  that  commerce  and 
industr>',  overtaken  by  a  sudden  emergency,  could  not, 
and  would  not,  wait  for  plans  to  be  drawn ;  but  would 
go  ahead  and  do  things  in  their  own  ways,  and  that 
their  doings  would  be  expres.sed  in  the  commodity  mar- 
kets and  in  the  relations  with  labor,  both  of  which 
expressions  would  be  practical,  not  theoretical.  Let 
alone,  the  mere  readjustment  would  be  completed  before 
any  academic  plans  could  be  drawn.  The  situation  was 
not  unlike  that  of  the  old  story  of  a  railway  bridge  in 
Montana  that  had  been  destroyed  by  fire.  The  bridge 
engineer  and  his  staff  were  ordered  in  haste  to  the  place. 
Two  days  later  along  came  the  superintendent  of  the 
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division.  Alighting  from  his  private  car,  he  made  haste 
to  see  the  old  master  bridge  builder. 

"Bill,"  said  the  superintendent,  "I  want  this  job 
rushed.  Every  hour's  delay  is  costing  the  company 
money.  Have  you  got  the  engineer's  plans  for  the 
new  bridge?" 

"I  don't  know,"  said  Bill,  "whether  the  engineer  has 
the  picture  drawed  yet  or  not,  but  the  bridge  is  up 
and  the  trains  is  passin'  over  it." 

Our  own  industrial  bridge  is  going  up  pretty  fast, 
though  the  trains  are  not  yet  passing  over  it,  and  no 
plans  were  drawn.  Yet  the  President  was  wrong, 
I  think,  in  pronouncing  that  readjustment  was  simply 
an  affair  that  the  people  themselves  ought  to  manage. 
There  are  relations  between  the  people  and  the  Govern- 
ment to  which  the  latter,  in  justice,  should  give  earnest 
attention,  as  indeed  it  is  now  doing,  but  only  partially. 

Many  contracts  into  which  producers  entered  upon 
telegraphic  or  verbal  instructions,  as  they  do  in  ordinarj* 
business  affairs,  have  been  repudiated  by  governmental 
bureaus  on  the  ground  that  they  had  not  been  signed 
and  sealed  in  the  statutory  way.  In  many  cases  these 
contracts,  now  repudiated,  were  accepted  by  producers 
at  the  urgent  request  of  Government  officers,  and  ship- 
ments to  fill  them  had  begun. 

The  Government  has  canceled  contracts  that  were 
duly  signed  and  sealed  and  in  so  doing  has  given  the 
other  contractual  party  good  ground  for  claim  for 
indemnification  of  loss.  Under  present  conditions  of 
adjudicating  such  matters  many  legitimate  claimants 
who  are  now  young  men  will  be  old,  old  men  before 
they  receive  what  is  due  them. 

The  Government  accumulated  immense  stocks  of 
material  of  many  kinds,  which  will  have  to  be  liquidated. 
The  method  of  this  liquidation  will  have  a  great  in- 
fluence upon  the  markets  and  consequently  upon  indus- 
trial conditions. 

Unless  broad  and  generous  arrangements  to  provide 
for  these  plainly  required  matters  of  readjustment,  to 
which  the  Government  is  a  direct  party,  are  promptly 
made,  the  situation  will  be  fraught  with  some  serious 
and   immediate  industrial  dangers. 

But  while  the  people  are  rapidly  attending  to  the 
general  matters  of  readjustment  that  are  involved  in 
changing  from  a  war  basis  to  a  peace  basis,  and  while 
the  Government  is  neglecting  some  of  the  relatively 
simple  matters  that  obviously  pertain  to  it.  there  is  a 
broader  phase  of  the  new  economic  conditions  that  as 
yet  we  have  scarcely  begun  to  consider.  Indeed,  there 
is  danger  that  we  may  be  heedless  in  an  hour  of  peril. 

We  began  some  time  ago  to  talk  about  reconstruction. 
Then  we  made  up  our  minds  that  readjustment  was  a 
more  expressive  word.  I  am  not  sure  but  that  a  word 
that  is  even  more  expressive  of  what  we  must  consider 
is  reorganization.  That  which  has  heretofore  been 
uppermost  in  our  minds,  and  perhaps  is  still,  was  the 
restoration  of  our  old  organi.sms,  our  old  systems  and 
methods  of  doing  things.  We  may  question  whether 
so  simple  and  so  complacent  a  program  is  either  all 
that  is  re(|uired,  or  even  is  safe.     In  the  common  happi- 
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ness  over  the  termination  of  the  war,  we  run  the 
danger  of  failure  to  appreciate  the  cataclysm  that  the 
world  has  experienced.  I  have  listened  to  eminent 
financiei's  and  industrialists  prophesying  an  era  of  such 
prosperity  as  was  never  previously  enjoyed  by  this 
country,  and  I  have  read  many  essays  on  the  same 
subject  that  exuded  optimism.  Some  have  even  dis- 
missed the  possibility,  if  not  the  probability,  of  trouble- 
some conditions  during  the  period  of  preliminary 
readjustment  that  many  economists  expected  to  follow 
immediately  after  the  armistice,  and  that,  indeed,  is 
already  upon  us. 

It  is  never  popular  to  be  pessimistic,  but  I  suspect 
that  many  of  those  who  have  drawn  the  most  optimistic 
pictures  in  public  do  not  see  things  in  quite  so  rosy 
a  light  in  the  privacy  of  their  studies.  A  preliminary 
period  of  irregularity  in  business,  accompanied  by 
disturbances  of  more  or  less  serious  character,  is 
inevitable.  This  will  be  the  period  when  the  pains 
experienced  in  changing  from  a  war  basis  to  a  peace 
basis  will  be  most  acute.  Following  this  there  is  reason 
to  expect  a  longer  period  of  illusory  prosperity,  during 
which  the  actual  reconstruction  in  Europe  is  going  on, 
Ciuring  which  the  depleted  warehouses  for  ordinary  com- 
mercial goods  are  being  filled  up,  and  during  which  the 
deferred  wants,  both  at  home  and  abroad,  for  many 
articles  are  being  filled.  The  housing  and  transporta- 
tion facilities  of  this  country  are  both,  probably,  behind 
the  demands,  and  a  great  deal  of  material  and  labor 
will  be  required  to  furnish  what  the  people  need.  But, 
nevertheless,  I  cannot  foresee  a  long-enduring  period 
of  prosperity,  not  unless  there  be  a  good  deal  of  reor- 
ganization in  industrial  methods. 

The  wealth  of  the  world  before  the  war  was  estimated 
roughly  at  about  $600,000,000,000.  The  cost  of  the 
war  is  not  uncommonly  mentioned  as  being  about 
$200,000,000,000,  which  is  approximately  the  sum  of  the 
war  debts  of  the  several  countries.  Apparently,  then, 
the  wealth  of  the  world  has  been  diminished  by  about 
one  third;  but  a  little  reflection  will  show  that  this 
cannot  be  so.  America,  Great  Britain,  Germany,  Aus- 
tria, and  the  neutral  countries  have  all  of  the  houses, 
railways,  factories,  farms,  and  public  improvements 
that  they  possessed  previously,  although  some  of  this 
plant,  especially  in  Germany  and  Austria,  has  de- 
teriorated by  wear  that  has  not  been  made  good. 
France,  Belgium,  Poland,  and  Serbia  still  have  the  most 
of  their  physical  property,  the  actual  destruction  in 
France  being  estimated  at  about  $8,000,000,000  and  in 
Belgium  at  about  $2,000,000,000.  German  authorities 
estimate  the  destruction  in  France  and  Belgium  at 
about  $5,000,000,000.  The  destruction  in  Serbia  and 
Poland  is  large,  but  is  less  than  in  France  and  Belgium. 
Russia  had  most  of  her  property  intact,  though  badly 
deteriorated  until  the  Bolsheviki  began  to  destroy  it, 
since  when  the  destruction  there  has  been  catastrophic. 
There  is  grave  danger  that  the  German  bolshevists  may 
do  something  similar  in  Germany.  The  world's  loss  of 
shipping  is  estimated  at  about  $3,000,000,000.  Great 
as  these  losses  will  total,  they  will  be  far  short  of 
$200,000,000,000,  which  figure  includes  the  cost  of  the 
direct  withdrawal  of  tens  of  millions  of  men  from  the 
production  and  accumulation  of  wealth;  and  the  occupa- 
tion of  other  tens  of  millions  in  supporting  them.  Such 
loss   is   of  course   the   loss   of  what   might   have   been 


created  and  saved  rather  than  what  was.  Even  the  use 
of  the  metals  and  other  materials  in  warfare,  at  the 
expense  of  the  depletion  of  our  mines  and  forests,  has 
been  largely  the  loss  of  what  might  have  been  rather 
than  what  was.  The  war  debts  of  the  several  countries 
are  in  the  main  internal  affairs,  representing  redis- 
tribution of  accounts  among  the  several  nationals. 
Thus,  the  fact  that  the  German  debt  is  nominally  a 
large  proportion  of  the  wealth  of  Germany  does  not 
mean  that  the  latter  has  been  impaired  to  that  extent, 
or  that  Germany  cannot  assume  the  payment  of  a  huge 
indemnity  to  the  countries  that  she  maltreated. 

Nevertheless,  the  real  loss  by  the  war  chrough  the 
destruction  of  property  and  the  impairment  of  property, 
and  by  the  destruction  and  crippling  of  men,  women 
and  children,  is  not  to  be  minimized.  Although  the 
property  loss  may  not  amount  to  one  third  of  the  world's 
total  wealth,  there  is  no  doubt  that  its  real  amount 
can  be  represented  only  by  a  stupendous  figure,  and  the 
same  is  to  be  said  of  the  loss  and  impairment  of  popu- 
lation. It  is  estimated  that  the  world's  loss  of  life  from 
causes  due  to  the  war,  including  the  influenza,  has  been 
26,000,000  souls  during  the  last  4*  years.  The  num- 
ber of  those  wounded,  maimed,  and  shattered  in  health 
is  greater  than  that.  A  world  that  has  suffered  such 
losses  in  material  wealth,  in  life,  and  in  the  deteriora- 
tion of  the  physical  and  mental  powers  of  the  popula- 
tions of  many  of  its  countries  cannot  confidently  look 
forward,  it  is  evident,  to  any  era  of  great  prosperity, 
or  even  to  a  prosperity  like  what  might  have  been 
expected  if  the  war  had  not  been;  not  unless  some  new 
ways  and  means  of  a  superlatively  compensating  char- 
acter can  be  devised.  Any  other  thought  would  be 
equivalent  to  the  idea  that  it  would  be  a  good  thing 
for  business  if  all  the  windows  in  the  United  States 
should  be  broken,  which  is  an  economic  fallacy  that  was 
long  ago  exposed,  although  it  is  still  entertained  among 
labor  unions.  I  say  it  would  be  preposterous  to  build 
hopes  of  a  coming  era  of  prosperity  if  the  world  is 
simply  going  to  readjust  itself  to  old  conditions.  Even 
if  it  does  more  than  that — even  if  it  institutes  economic 
improvements  of  the  first  order  of  magnitude — there  is 
grave  doubt  whether  it  can  do  much  more  during  the 
next  generation  than  make  good  its  losses  during  the 
five  or  six  years  of  war  and  demobilization. 

There  are,  howevei",  plenty  of  signs  that  the  world 
is  entering  upon  the  new  era  with  new  ideas.  Some 
of  these  are  very  hopeful.  Others  are  distinctly 
ominous.  Among  the  hopeful  factors  are  the  new 
thoughts  and  habits  of  the  people,  which  may  be  sum- 
marized as  the  broadening  of  the  vision  of  national 
and  international  relations  respecting  industry  and 
welfare,  the  better  appreciation  of  the  principles  of 
economics,  the  inculcation  of  habits  of  thrift,  and  the 
better  understanding  of  common  interest  and  the  ad- 
vantage of  cooperation.  The  manner  in  which  the 
American  people  saved  food  and  fuel,  exemplified  best 
of  all  by  the  prompt  adoption  of  gas-less  Sundays, 
upon  a  mere  request  communicated  through  the  news- 
papers, was  one  of  the  most  exhilarating  of  events 
during  the  last  year.  Who  will  venture  to  prophesy 
that  this  spirit,  now  that  it  has  been  excited,  is  going 
to  disappear? 

On  the  other  hand,  there  have  been  alarming  exhibi- 
tions.    Labor  has  been  loyal  during  the  war,  but  to  a 
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large  extent  it  has  been  misguided.  It  has  failed  to 
take  full  advantage  of  its  opportunities.  Enabled  by 
the  natural  law  of  supply  and  demand  to  obtain  wages 
that  in  many  cases  were  fantastic,  it  has  neglected  to 
exercise  thrift,  and,  on  the  contrary,  has  squandernd 
not  only  its  earnings  but  also  its  time,  and  even  has 
let  its  efficiency  diminish.  It  is  unnecessary'  to  go  into 
details  of  this  indictment,  which  every  employer  of  men 
knows  to  be  true  in  the  main.  Never  before  in  the 
historj-  of  modern  civilization  did  labor  have  such  an 
opportunity  to  elevate  itself  in  the  economic  scale  while 
what  are  called  the  capitalistic  and  burgess  classes  were 
being  reduced  by  taxation  that  was  caused  to  fall 
especially  upon  them ;  and  never  was  there  such  a  mis- 
understanding of  the  nature  of  wealth  as  labor  ex- 
hibited. Even  now  is  there  a  demand,  not  only  in 
America  but  also  in  Europe,  that  although  the  war  is 
ended  the  war  scale  of  wages  shall  not  be  reduced. 
Analysis  of  the  fundamental  conditions  will  be  con- 
vincing, I  think,  that  wages  cannot  be  maintained  at 
the  recent  level,  that  wages  are  not  broadly  a  matter  of 
arbitrary  dictation  to  employers,  and  that  when  there 
is  such  dictation  the  result  in  the  main  is  the  profit 
of  one  group  of  labor  at  the  expense  of  other  groups 
of  laboring  men.  The  only  way  whereby  real  wages 
may  be  increased  is  quite  a  different  one. 

There  prevails  among  workingmen,  or  among  many 
of  them,  the  idea  that  they  are  exploited  by  a  class 
whom  they  call  the  capitalistic  class,  which  is  supposed 
to  enjoy  the  major  part  of  the  fruits  of  industry,  and 
that  idea  is  cultivated  by  agitators  and  professional 
doctrinaires.  Thus  I  read  in  a  recent  treatise  entitled 
the  "High  Cost  of  Living"  by  Dr.  Frederic  C.  Howe, 
that  "In  1916  we  (the  United  States)  produced  $45,- 
000,000,000  of  wealth.  That  is  $450  a  persoi.,  or  $2250 
for  ever>-  family  in  the  country.  It  is  a  sum  adequate 
to  raise  a  family  in  comfort  even  at  the  present  high 
cost  of  the  necessities  of  life."  .  .  .  "The  total 
wages  paid  in  the  United  States  in  1916,"  continued  Dr. 
Howe,  "amounted  to  but  $5,320,000,000,  or  11 '^o  of  the 
total  wealth  produced.     .  The  explanation   is  to 

be  found  in  monopoly,  which  has  become  all-pervasive." 
Therefore,  according  to  Dr.  Howe,  the  average  wage  per 
person  was  $5.3.20  per  annum,  or  $266  per  family. 
What  could  be  more  absurd?  Consider  that  the 
2,000,000  railway  men  averaged  approximately  $1000 
per  annum,  or  a  total  of  $2,000,000,000,  according  to 
Mr.  McAdoo's  figures;  that  the  employees  of  the  United 
States  Steel  Corporation,  about  one-fourth  of  a  million 
in  number,  averaged  $1050.  We  ourselves  know  well 
enough  what  the  men  average  in  the  great  mining  and 
metallurgical  industries. 

Scott  Nearing,  one  of  the  most  blatant  of  our  socialists, 
asserted  recently  that  if  incomes  were  equalized  all 
over  the  I'nited  States  there  would  be  enough  for  every 
workingman  in  the  countr\-  to  have  $60  a  week.  Now 
let  us  see  about  that.  Let  us  convert  Professor  Near- 
ing'."" $60  per  week  to  $3000  per  year,  disregarding  the 
fKld  hundred.  To  give  every  worker  $3000  per  year 
the  total  income  would  have  to  be  $120,000,000,000, 
whereas,  in  fact,  it  was  only  flve-twelfths  of  that, 
according  to  the  highest  estimate  for  1916,  which  was 
a  very  prosperous  year. 

The  spread  of  such  lunacies,  which  have  been  p'Jt 
into   hideous    practice    by    the    Bolshevists    in    Russia, 


constitutes  one  of  the  great  economic  dangers  that  con- 
front the  world.  It  is  true  that  the  workmen  of 
Russia,  who  acted  upon  the  theor>'  of  "steal  what  has 
been  stolen,"  have  learned  to  their  sorrow  that  the  only 
things  worth  stealing  are  the  accumulated  stores  of 
food,  fuel  and  clothing,  that  they  represent  but  a  trifling 
part  of  the  wealth  of  a  country,  and  that  when  they 
have  been  consumed  the  rest  is  of  no  use  without  work; 
and  that  work  is  of  insufficient  productiveness  unless 
intelligently  directed.  The  facts  that  the  experiments 
in  uplifting  the  proletariat  by  stealing  have  failed  in 
Mexico,  and  then  in  Russia,  do  not  convince  the  social- 
istic doctrinaires.  They  will  not  learn  until  they  have 
tried  the  same  experiment  everywhere.  It  is  one  of 
the  great  duties  of  intelligent  people  of  all  kinds,  but 
especially  of  engineers,  to  eradicate  this  poison  from 
the  minds  of  the  workmen,  who  exhibit  its  symptoms 
in  various  ways  and  in  various  degrees.  The  engineer 
is  the  natural  enemy  of  Bolshevism,  the  natural  enemy 
of  all  uneconomic  thought. 

In  1917  one  Robert  Bruere  went  to  Arizona  to  report 
upon  the  social  and  industrial  conditions  at  the  time  of 
the  general  strike  among  the  copper  miners.  In  one 
of  Mr.  Bruere's  articles  there  was  a  subcaption  "Copper 
Companies  Regard  Mining  as  a  Matter  of  Engineering 
Rather  Than  of  Democracy."  Mr.  Bruere  reported  an 
interview  with  a  mine  manager  whose  idea  was  that  if 
mine  managers  played  with  democracy  they  would  never 
get  out  the  ore.  "He  did  not  consider  mining  to  be  either 
a  problem  of  democracy  or  autocracy,  but  simply  a 
problem  in  engineering,"  naively  remarked  Mr.  Bruere, 
who  added  that  the  dream  of  this  manager  was  a  mine 
from  which  the  ore  might  be  extracted  by  automatic 
machinery,  just  as  it  is  now  crushed  and  concentrated 
by  machinery. 

Mr.  Bruere  was  right  in  his  discernment  that  we 
regard  mining  as  a  matter  of  engineering  rather  than 
of  democracy.  If  we  did  not  so  regard  it  there  would 
be  mighty  few  mines  of  any  kind  in  operation  today, 
and  the  world  would  be  wondering  about  its  metal  sup- 
ply. There  are  big  ore  deposits  today  whose  output 
will  be  needed,  that  we  cannot  yet  manage  to  work, 
liut  hope  that  we  can  if  we  succeed  in  getting  more 
mechanicalized.  If  anybody  has  any  notion  about  run- 
ning mines  by  democracy,  he  may  usefully  examine 
what  the  workmen  did  with  the  Spassky,  Kyshtim,  Bid- 
der, and  other  great  mines  of  Siberia.  We  know  that 
Mr.  Bruere  was  wrong  in  his  fantastic  notion  that 
"democracy  implies  intelligence,  initiative;  and  these 
are  precisely  the  most  undesirable  qualities  in  a 
mucker."  On  the  contrary,  he  might  have  learned,  if 
he  had  taken  the  trouble  to  do  so,  that  the  great  effort 
of  enlightened  managements  everywhere  is  to  increase 
the  intelligence  and  initiative  of  the  men  and  enable 
them  to  draw  more  pay  for  the  simple  reason  that  they 
earn  it. 

What  engineer  is  there  who  does  not  know  that  the 
essential  assumption  of  pure  democracy  as  applied  to 
industry — that  production  should  be  controlled  by  the 
people  themselves — is  in  direct  antithesis  to  the  fact 
that  in  modern  industrial  life  efficiency  of  production 
has  increased  as  the  efforts  of  the  many  have  been 
directed  and  organized  by  the  talents  of  the  few?  Must 
not  every  engineer  of  experience  in  leadership  agree 
with    Mallnck,    the    great    philosopher,    that    the    oli- 
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garchic  principle  is  as  dominant  in  industry  as  it  is  in 
political  democracy? 

But  superior  to  all  industrial  and  political  principles 
are  economic  laws,  for  it  is  those  laws,  which  are  laws 
of  nature,  that  create  and  determine  principles  and 
practices.  One  of  the  greatest  of  economic  laws  is  that 
of  the  survival  of  the  fittest,  which  exhibits  itself  in 
competition,  and  from  that  is  derived  the  classic  eco- 
nomic doctrine  that  labor  is  the  residual  claimant  upon 
the  produce  of  industry.  After  the  shares  of  the  state, 
the  landlord,  the  capitalist,  and  the  entrepreneur  have 
been  deducted,  all  the  rest  goes  to  labor,  and  here  is 
what  is  mystifying  to  many,  to  wit,  rent,  interest, 
and  profits  are  limited  by  competition,  and  of  them 
the  laborer  can  get  neither  the  share  of  the  landlord 
nor  of  the  entrepreneur  by  any  economic  means,  while, 
as  for  interest,  the  residual  claimant  is  benefited  by 
every  payment  on  account  of  capital  used  in  the  produc- 
tion of  wealth,  and  is  better  off  when  a  high  rate  of 
interest  is  being  paid  than  when  a  low  rate  is  paid. 
We  may  apply  the  principles  to  the  concrete  case  of 
the  United  States. 

The  wealth  of  the  United  States  at  the  end  of  1916 
was  estimated  at  about  $250,000,000,000.  The  produc- 
tion of  things  was  about  $50,000,000,000.  These  are 
very  rough  figures,  as  they  are  bound  to  be.  Estimates 
relating  to  this  subject  vary  considerably.  I  have  men- 
tioned the  highest  that  I  have  seen.  There  is  reason 
to  suppose  that  the  higher  figures  are  more  nearly 
correct  than  the  lower.  Anyhow,  I  am  going  to  use 
the  highest  only  to  give  an  approximate  idea  of  propor- 
tions. This  was  before  the  United  States  entered  the 
•war,  and,  according  to  the  United  States  Bureau  of 
Labor,  we  had  40,000,000  workers.  Let  us  assume  that 
rent,  interest,  and  profits  averaged  4%  of  the  wealth  of 
the  nation,  which  would  hardly  be  extravagant.  That 
would  account  for  $10,000,000,000  out  of  the  total  prod- 
uce, leaving  $40,000,000,000  for  labor,  or  $1000  per 
worker.  We  have  already  seen  that  2,000,000  rail- 
way workers  and  250,000  iron  and  steel  workmen  re- 
ceived about  that  sum.  Those  figures  are  specific 
expressions  of  two  whole  industries.  The  workmen  in 
some  other  industries  earned  more ;  in  some  they  earned 
less.  However,  there  is  considerable  evidence  that  the 
general  average  was  about  that  figure,  or  something 
near  it,  and,  anyhow,  whatever  error  in  statement  there 
may  be  will  not  invalidate  my  following  argument. 

That  labor  does  not  get  increased  wages  at  the  ex- 
pense of  capital  (unless  capital  be  confiscated,  in  which 
event  the  increased  wages  will  not  long  endure)  is 
illustrated  by  the  experience  with  the  railways  in  Great 
Britain  and  America.  The  governments  guaranteed 
the  bond  and  stock  holders  their  average  return  for  a 
series  of  pre-war  years.  In  the  United  States  this  was 
$1,000,000,000  per  annum,  or  just  about  5%  on  the 
capital  as  reported  by  the  Interstate  Commerce  Commis- 
sion. The  increase  of  $800,000,000  in  wages  has  been 
paid  by  the  public  in  higher  freight  and  passenger 
rates.  To  have  left  the  roads  in  private  hands,  com- 
pelling them  to  pay  higher  wages  without  permission 
to  make  higher  charges,  would  have  resulted,  first,  in 
impaired  service  and  finally  in  the  state  having  to  take 
over  the  lines  and  supply  the  deficit  in  order  to  have 
any  service  at  all,  just  as  has  happened  with  some  of 
the  street  railway  lines  in  Massachusetts.     Thus,  what 


is  virtual  confiscation  aids  the  wage  earner  only  slightly 
and  only  temporarily. 

But  apart  from  confiscation,  the  winning  of  increased 
wages  by  one  group  of  labor  is  obtained  only  at  the 
expense  of  other  groups.  The  inequality  in  the  distri- 
bution of  wealth  is  not  between  the  capitalist  and  the 
laborer,  but  rather  is  it  among  laborers  themselves. 
There  is  ample  ground  for  the  surmise  that  the  profes- 
sional, clerical,  shop-tending,  and  similar  classes,  and 
the  salaried  classes  generally,  have  suffered  especially 
at  the  hands  of  the  railway  operators,  mechanics, 
artisans,  builders,  and  miners,  but  the  farmers  and 
the  factory  folk  have  not  been  immune. 

I  am  not  going  to  enter  upon  any  fine  analysis  of 
the  very  rough  statistical  data  that  I  have  given,  and 
shall  point  out  merely  that  after  the  state,  the  landlord, 
the  capitalist  and  the  entrepreneur  have  got  their  taxes, 
rent,  interest  and  profits,  of  which  the  last  three  are 
severely  limited  by  competition,  labor  gets  all  the  rest, 
and  what  it  gets  is  what  it  produces.  The  only  way 
it  can  get  more  is  to  produce  more. 

It  is  unfortunate  that  the  only  way  of  expressing 
production  is  in  terms  of  money.  If  it  were  possible 
to  express  it  in  terms  of  goods,  there  would  be  less 
misunderstanding.  However,  it  is  clear  that  if  the 
total  goods  and  the  total  population  remained  the  same, 
it  would  not  matter  if  the  money  value  of  the  goods 
fell  from  $50,000,000,000  to  $30,000,000,000,  i.e.  it 
would  not  matter  at  all  if  money  wages  fell  from  $1000 
per  annum  to  $600,  as,  indeed,  they  would  fall  inevi- 
tably. On  the  other  hand,  if  commodity  prices  remained 
the  same,  and  the  value  of  products  should  rise  from 
$30,000,000,000  to  $50,000,000,000,  labor  would  get  so 
much  more,  for  it  would  be  producing  more  goods.  This 
is  the  only  way  that  the  war  scale  of  wages  can  be 
maintained,  and  it  is  a  problem  of  capital,  labor,  and 
talent  to  cooperate  in  accomplishing  it,  for  only  by 
cooperation  can  it  be  done. 

This  is  no  preaching  of  capitalism  as  commonly 
understood,  but  is  simply  classic  and  proved  economic 
doctrine.  The  workman  who  wastes  time  and  material, 
the  farmer  who  lets  himself  be  led  astray  by  foolish 
agrarian  policies,  the  small  miner  who  is  similarly 
misled,  the  manufacturer  and  the  railway  company 
which  fail  to  adopt  efficient  methods,  the  interests  large 
and  small  which  create  monopolies  or  enter  into  agree- 
ments to  exact  non-competitive  prices — all  of  these  are 
counter-agents  to  progress  in  human  welfare,  although 
in  varying  degrees.  Probably,  on  the  whole,  there  is 
more  intelligence  among  the  great  corporations  than 
there  is  among  the  labor  unions,  and  a  better  under- 
standing of  economic  principles,  but  there  are  some 
labor  unions  whose  leadership  is  bright  and  some  cor- 
porations whose  management  is  stupid,  while  of  both 
there  are  many  that  are  only  mediocre.  My  thesis  is 
rather  that  the  only  way  whereby  the  condition  of  the 
mass  of  the  people  can  be  improved  is  for  it  to  produce 
more,  and  the  loss  of  capital  and  life  that  has  been 
suffered  during  the  last  4i  years  makes  it  particu- 
larly essential  now  to  give  attention  to  increased 
production,  to  accomplish  which  we  shall  undoubtedly 
need  to  develop  new  systems  and  new  methods.  This  is 
what  I  mean  by  the  necessity  for  reorganization,  rather 
than  readjustment,  after  the  war.  And  it  is  in  such 
reorganization  that  the  engineer  must  play  a  great  part. 
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England  i.s  already  making  her  plans,  and  unless  we 
are  careful  she  will  get  the  start  of  us.  Thus,  I 
recently  noted  the  following  paragraph  in  a  letter  from 
an  observant  American  traveling  abroad: 

"England  is  knitting  together  for  work.  The  direc- 
tors of  capital  and  the  organizers  of  labor  were  never 
more  together.  There  have  been  no  strikes  in  England 
against  capital,  only  against  government  wages  or  fail- 
ure of  government  to  equalize  matters  as  between  war 
bonuses  and  high  cost  of  living.  England  is  studying 
efficiency  and  is  preparing  for  the  overseas  competition 
of  the  future.  Forty-six  English  factories,  without  trade 
union  or  labor  opposition,  have  adopted  scientific  man- 
agement, but  no  stop-watch  can  be  used  in  any  factory 
controlled  by  the  United  States  Government,  nor  is  it 
allowed  by  the  labor  unions  to  make  studies  in  time  or 
motion,  or  to  compile  records  to  promote  individual 
efficiency." 

Now,  more  than  ever,  should  labor  in  this  country  be 
taught  that  its  real  interest  is  to  produce  more,  which 
is  to  earn  more,  and  employers  should  not  attempt  to 
diminish  labor's  residual  claim  by  abolishing  competi- 
tion among  themselves  or  artificially  enhancing  profits 
by  other  means.  And  just  as  it  is  the  interest  of 
labor  to  earn  the  maximum,  so  is  it  the  duty  of  the 
employer,  which  means  that  he  should  ever  be  alert  to 
improve  his  methods  of  production.  Wide  differences 
of  plant  efficiency,  administration,  etc.,  are  really  the 
inspiration  of  social  unrest  among  workers,  rather  than 
conditions  that  are  intentionally  designed  to  be  evil. 
The  social  reformer,  who  does  not  understand  produc- 
tion, is  a  far  less  important  person  in  the  promotion 
of  human   welfare   than   the   engineer,   who   does. 

My  rather  discursive  presentation  of  some  funda- 
mental economic  conditions,  and  some  approaching 
problems  resulting  from  them,  has  been  to  furnish  a 
background  for  my  thesis  of  the  economic  duties  of  the 
engineer.  America  and  Great  Britain  may  be  in  no 
danger  of  either  political  or  industrial  socialism — the 
results  of  the  recent  elections  in  each  country  are 
reassuring  as  to  that — but,  nevertheless,  some  of  the 
virus  has  got  into  us,  and,  anyhow,  our  affairs  are 
bound  to  be  affected  by  the  back-wash  from  the  revolu- 
tions in  Russia  and  in  Germany.  Those  adversities  come 
on  top  of  the  direct  destruction  by  the  war  in  the 
countries  that  have  preserved  their  stability.  You  may 
mark  my  words  that  the  engineer  is  going  to  have  from 
now  on  such  obligations  as  he  never  had  before.  How- 
he  will  live  up  to  them  remains  to  be  seen.  Certainly 
he  will  live  up  to  them  best  if  he  knows  what  they  be. 
I  can  do  no  more  than  state  them  as  I  see  them. 
Perhaps  I  see  only  a  few  of  them.  Without  any  doubt 
I  fail  to  see  all  of  them. 

First  of  all  what  I  see  is  that  the  engineer  should 
saturate  himself  with  sound  economic  doctrine.  This 
is  just  as  much  the  basis  of  his  professional  work  as 
are  the  sciences  of  physics  and  chemistry;  and  the 
fundamental  laws  of  economics  are  just  as  immutable 
as  are  the  laws  of  gravitation  and  indestructibility  of 
matter.  The  engineer-economist  cannot  possibly  be  a 
socialist,  or  a  semi-socialist,  nor  even  an  industrial 
democrat;  for  it  i.s  his  business  to  produce,  and  social- 
istic tenets  do  not  tend  toward  production. 

The  engineer  must  be  not  only  a  counter-agent  against 
the  de.structivenesa  of  the  proletariat,  but  also  must  he 


direct  himself  against  the  sluggishness  of  tortoise-like 
capitalists.  One  of  the  cardinal  principles  of  American 
engineering  during  the  last  20  years  has  been  the  ex- 
change of  information  and  the  promotion  of  publicity 
about  everything — technical  processes,  business  rela- 
tions, corporate  affairs.  We  have  seen  America  forge 
ahead  largely  owing  to  the  absorption  of  this  idea,  while 
Great  Britain  lagged  behind  and  almost  went  asleep  at 
the  switch.  She  is  wide  awake  now.  Let  nobody  for- 
get it.  But  we  ourselves  have  got  to  go  further  in 
publicity  than  we  have  gone  heretofore.  Publicity  has 
been  a  favorite  word  among  us,  especially  among  mining 
engineers,  who  have  created  more  openness  in  the  affairs 
of  their  profession  and  their  corporations  than  exists 
anywhere  else.  In  reading  one  of  Hobson's  treatises  not 
long  ago  I  found  a  word  that  struck  me  more  em- 
phatically than  publicity.  He  spoke  about  transparency, 
and  said  that  "Perfect  tran.sparency  of  industrial  oper- 
ations, perfect  fluidity  of  labor  and  of  wealth,  would 
effect  incalculably  great  economies  in  the  production  of 
commercial  wealth."  And  he  said  further:  "No  fact 
•  bearing  on  prices,  wages,  profits,  methods  of  production, 
etc.,  merely  concerns  a  single  firm  or  a  single  body  of 
workers."  The  more  you  think  about  that  the  more  will 
you  be  impressed  by  its  truth  and  its  merit.  Further 
effort  toward  perfecting  the  transparency  of  industrj'  is, 
then,  another  of  the  economic  duties  of  the  engineer  for 
the  promotion  of  the  production  of  wealth. 

I  have  just  quoted  from  Hobson's  work  on  the  "Evolu- 
tion of  Modern  Capitalism."  In  an  addendum  to  that 
book,  written  in  August,  1916.  he  outlined  post-war 
economic  problems  in  a  way  that  was  prophetic.  Let 
me  quote  one  paragraph :  "After  the  war,  the  task  of 
economic  reconstruction  will  compel  the  adoption  of 
bolder  experiments,  both  in  public  and  private  enterprise, 
than  had  hitherto  been  thought  possible.  To  realize  the 
enlarged  productivity,  more  pacific  cooperation  between 
capital  and  labor,  employer  and  employed,  is  a  first 
essential.  The  immediate  peril  of  an  economic  situation 
in  which  labor  seems  liable  to  a  sudden  fall  of  wage  from 
the  artificially  inflated  war  level  will  evoke  conscious 
efforts  to  find  ways  of  harmonizing  the  interests  of 
capital  and  labor.  The  issue  is  one  of  devising  adequate 
and  reliable  stimuli  to  draw  from  the  workers  a  larger 
and  more  regular  output  of  productive  energy,  a  greater 
willingness  to  adopt  and  apply  new  mechanical  and  busi- 
ness methods,  and,  in  general,  to  cooperate  more  effec- 
tively with  the  other  factors  of  production." 

There  was  real  vision  in  that  forecast  of  30  months 
ago.  I  may  be  captious  in  my  criticism  of  it  for  its 
reference  to  capital  and  labor,  which  antithetical  repre- 
sentation of  two  parties  alone  is  always  irritating  to  me. 
Even  some  of  the  socialistic  writers  recognized  many 
years  ago  that  it  was  necessarj'  to  consider  the  talented 
classes  as  well  as  the  laboring  and  capitalistic;  and 
recently  Lenine  and  Trotzky,  appreciating  that  the  con- 
fiscation of  capitalistic  wealth  would  not  reduce  Russia 
to  a  dead  level  of  eciuality  so  long  as  they  allowed  talent 
to  exist,  logic-ally  began  the  massacre  of  the  intelligent- 
sia. Labor,  capital,  and  talent  are  a  trinity,  which  one 
of  our  rough-and-ready  philnsphers  not  long  ago  repre- 
sented as  a  three-legged  stool.  Among  the  talented,  who 
are  so  eminent  as  the  engineers,  and  whose  is  more 
clearly  the  duty  of  devising  the  new  .stimuli  that  must 
be  provided? 
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But  while  devising  stimuli  for  the  workmen  let  us 
not  forget  the  need  for  opening  the  eyes  of  the  employer 
to  his  own  defects,  and  I  do  not  mean  defects  in  his 
human  relations,  but  rather  his  economic  defects.  Per 
an  employer  may  be  a  generous  and  lovable  captain, 
whom  those  working  for  him  may  affectionately  call  "the 
old  man,"  and  yet  he  may  be  their  worst  enemy,  an 
economic  impediment,  owing  to  his  ignorance  and  back- 
wardness. Just  as  there  is  a  class  of  no-rent  lands  which 
determine  the  price  of  agricultural  produce,  so  is  there 
a  class  of  no-profit  employers  who  determine  the  rate 
of  wages.  I  have  previously  in  this  address  adverted 
to  this  subject,  and  indicated  that  the  leaders  of  the 
workingmen  should  direct  their  energies  against  the 
inept  employer  who  is  their  real  enemy,  rather  than 
against  the  great  profit-making  entrepreneur  who  is 
their  best  friend. 

Sometimes  we  see  the  backward  manufacturer  stirred 
to  new  and  better  things  by  the  threat  of  imminent  ex- 
tinction through  the  advent  of  a  new  competitive  process. 
Thus,  about  20  years  ago  the  contact  process  of  making 
sulphuric  acid  promised  to  displace  the  classic  chamber 
process,  and  abolish  millions  of  dollars  invested  in  plant, 
but  the  chamber-process  men  bestirred  themselves,  im- 
proved their  practice,  and  held  their  own.  Right  now 
we  see  in  the  electrolytic  process  of  zinc  extraction  a 
dire  threat  against  the  distillers,  and  the  probable  dis- 
lodgment  of  some  of  them.  There  will  not  be  an 
extinction  of  them  as  a  class,  but  there  will  be  a  case 
of  the  survival  of  the  fittest;  and  those  will  be  the 
fittest  who  first  improve  their  practices  in  ways  for 
which  there  is  room,  but  which  they  will  not  take  until 
necessity  drives,  necessity  in  this  case  being  the  danger 
of  losing  all  of  their  capital  tied  up  in  plant. 

We  have  seen  how  in  ante-bellum  days  Great  Britain 
practically  lost  important  metallurgical  industries,  such 
as  zinc  smelting  and  copper  smelting,  in  which  she  was 
once  preeminent,  and  we  see  her  now  keenly  studying  and 
introducing  improvements  that  will  rejuvenate  her  and 
not  unlikely  put  her  ahead  of  us  if  we  do  not  look  out. 
Similarly  in  France,  Spain,  and  other  countries,  where 
important  steps  are  already  being  taken.  But  few  people 
here  appreciate  the  alertness  and  intelligence  with  which 
the  Europeans  are  entering  upon  a  new  program,  for  the 
simple  reason  that  they  know  they  have  got  to  do  it. 
It  is  one  of  the  immediate  economic  duties  of  American 
engineers  to  see  that  our  own  industries  do  not  become 
blind  to  the  reorganization  that  is  being  started  else- 
where and  ought  also  to  be  considered  here.  I  am  not 
now  thinking  in  terms  of  individual  enterprises,  many  of 
which  may  be,  and  doubtless  are,  very  efficient;  but 
rather  am  I  thinking  of  industries  as  a  whole. 

And  just  as  we  must  think  of  industries  as  a  whole, 
so  also  must  engineers  think  and  act  as  a  whole.  The 
individual,  no  matter  how  superior  he  may  be,  cannot 
alone  make  very  much  of  an  impression.  Indeed,  his 
influence  may  be  greater  abroad  than  at  home,  and  may 
be  more  to  the  advantage  of  foreign  people  than  his 
own  if  he  be  unsupported  by  a  body  of  colleagues  at 
home,  as  witness  the  influence  of  Orville  and  Wilbur 
Wright  in  aeronautics. 

I  think  it  is  an  indictment  of  the  engineering  societies 
of  this  country  that  they  have  made  no  general  efforts 
for  the  advancement  of  economic  conditions.  Their 
meetings  have  been  pleasant  social  functions,  the  benefit 


of  which  is  not  to  be  decried.  Their  printed  trans- 
actions have  been  the  repositories  of  valuable  technical 
papers,  which  are  useful  for  reference  and  guidance. 
But  in  their  practical  indications,  in  their  practical  push 
toward  better  things,  they  have  been  insignificant  in 
comparison  with  the  splendid  efforts  of  the  American 
engineering  press,  respecting  which  we  may  proudly  say 
ne  plus  ultra.  Pray  forgive  any  impropriety  in  my  ex- 
pressing this,  for  of  course  I  have  not  in  mind  my  own 
trifling  part  in  what  hundreds  of  papers  have  done  with 
the  cooperation  of  the  industries  and  professions  that 
they  represent. 

The  Mining  and  Metallurgical  Society  of  America  is 
one  of  the  few  professional  organizations  that  has  aimed 
to  improve  economic  conditions  by  active  concerted  pres- 
sure representing  the  consensus  of  professional  opinion. 
Its  efforts  have  naturally  been  confined  to  its  own  in- 
dustry. In  spite  of  its  small  membership,  which  small- 
ness  is,  after  all,  inconsequential,  so  long  as  there  is  the 
right  quality  of  membership,  this  society  undeniably  did 
most  in  recent  years  to  improve  the  transparency  of  the 
mining  industry.  With  equal  assurance  may  it  claim  the 
credit  of  giving  the  impetus  to  the  movement  for  greater 
safety  for  miners.  And  also  may  it  claim  the  crystalliz- 
ing of  the  movement  for  a  reform  of  our  archaic  mining 
laws  upon  new  lines,  as  to  which  the  mining  industry  is 
in  almost  unanimous  agreement,  the  actual  drafting  of 
the  new  legislation  having  been  delayed  by  the  advent 
of  the  war.  It  is  exactly  such  kind  of  work,  now  with 
regard  to  some  broad  economic  principle,  now  with 
regard  to  some  plans  for  new  legislation,  and  at  other 
times,  at  the  present  time,  with  regard  to  purely  tech- 
nical questions  such  as  the  status  and  particular  prob- 
lems of  the  copper,  lead,  zinc,  or  iron  mining  indus- 
tries, that  mining  and  metallurgical  engineers  must  act 
unitedly  through  a  body  like  this,  if  we  are  going  to 
achieve  the  right  reorganization  in  this  country.  And 
what  we  do  in  our  particular  field,  so  must  the  civil, 
mechanical,  and  electrical  engineers  do  in  theirs. 

With  the  entry  of  the  United  States  into  the  war,  the 
engineers  of  the  country,  like  everybody  else,  enthusias- 
tically offered  their  services  to  the  Government.  I  think 
that  the  engineers  were  particularly  eager,  for  they 
knew  from  the  previous  experience  of  our  Allies  that  it 
was  an  engineering  war.  Our  own  members,  and  those 
of  other  societies,  and  engineers  generally,  entered  the 
services  and  undertook  duties  at  Washington  and  else- 
where in  great  numbers.  Now,  far  be  it  from  my 
thought  to  minimize  their  accomplishments.  The  job 
was  done,  the  war  was  won,  sooner  than  we  expected 
and  more  victoriously  than  anybody  ventured  to 
prophesy;  and  that  was  the  principal  thing.  We  per- 
formed some  marvelous  engineering  feats  in  building 
cantonments,  in  repairing  the  German  ships,  in  organiz- 
ing and  equipping  a  great  Army  and  transporting  it 
to  France,  in  building  shipyards  and  ships,  in  feeding 
our  Allies  and  supplying  them  with  materials.  I  cannot 
hope  to  enumerate  all  the  praiseworthy  things  that  we 
did,  largely  through  the  instrumentality  of  our  engi- 
neers. Yet  I  cannot  overlook  that  according  to  General 
Pershing's  oflScial  report,  made  after  the  armistice,  his 
armies  had  fought  with  French  guns,  British  tanks,  and 
French  and  British  aeroplanes,  although  19  months  had 
elapsed  since  the  United  States  entered  the  war.  Nor 
can    I   forget   the   coal   famine,    and    other   industrial 
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troubles  in  this  country,  and  consider  that  the  engineers 
of  the  countrj'  did  all  that  they  might.  It  was  not  their 
fault  that  they  did  not.  They  wanted  to  do  everything 
in  the  best  way,  anyhow  to  give  the  best  that  was  in 
themselves.  The  engineering  societies  did  loyal  and 
effective  work  in  so  far  as  they  were  asked  or  per- 
mitted. Yet  is  seems  to  me  that  the  delay  in  starting 
shipbuilding,  the  subsequent  aeroplane  fiasco,  the  mess 
about  making  the  TS-millimeter  guns,  and  some  mix-ups 
in  our  own  industry  show  that  our  engineering  bodies 
did  not  exercise  the  pressure  toward  prompt  and  suc- 
cessful accomplishment  that  they  might  have  done. 
Sometimes,  when  we  knew  that  things  were  going  wrong, 
we  let  ourselves  be  swayed  by  emotions  and  by  condona- 
tions that  any  one  of  us  would  have  regarded  as  short  of 
his  duty  to  an  individual  client. 

The  wicked  war  is  now  ended,  thank  God,  and  the 
hurly-burly  of  doing  things  quickly,  without  counting 
cost,  is  past.  We  are  entering  upon  an  era  not  merely 
of  reconstruction  or  readjustment,  but  of  reorganization 
in  which  it  will  be  many  years  before  we  shall  be  able  to 
form  much  of  an  idea  of  what  the  result  is  going  to  be. 
There  is  every  probability  that  engineers  are  going  to 
be  called  upon  to  play  a  great  part  in  this,  and  now, 
fortunately,  they  will  be  able  to  give  more  deliberate 
consideration  to  the  study  of  problems  and  the  formula- 
tion of  plans  than  they  could  during  the  war.  They  will 
have  to  work  individually  and  also  concertedly  through 
professional  bodies  like  this.  If  they  fail  to  do  so,  they 
will  be  derelict  not  only  in  their  economic  duty,  but  also 
in  their  duty  as  citizens  of  the  Great  Republic,  whose 
welfare  must  not  be  permitted  to  suffer  during  the  com- 
ing period  of  competition  and  elevation  among  our 
friends  and  rivals. 


upon  the  head  and  web  of  the  rail  rather  than  on  the 
flange,  and  a  steel  block  is  put  under  the  plunger  so  that 
it  will  press  only  against  the  head  and  web  of  the  rail. 
The  machine  serves  a  useful  purpose  in  salvaging  old 
pipe,  rails,  and  bar  iron. 


Straightener  Made  From  Old  Air  Pumps 

By  Claude  T.  Rice 

In  the  machine  shop  of  the  Hecla  mine  at  Burke, 
Idaho,  there  is  a  formidable-appearing  as  well  as  a 
much-used  machine  called  the  press  or  straightener. 
This  machine  was  made  several  years  ago  from  the 
air  cylinder  of  an  old  compound  10  x  18  x  6  x  18-in. 
Jeanesvillo  mine  pump  that  was  about  to  be  sold  for 
scrap.  The  cylinder  is  mounted  vertically  upon  a  base, 
which  is  an  old  compressor  disk  .52  in.  in  diameter  and  6 
in.  thick.  The  water-end  piston  rod  of  the  pump  has  been 
forged  out  into  a  plunger,  and  a  lever  arrangement  has 
been  mounted  upon  the  valve  chest  so  as  to  control  the 
flow  of  air  to  the  cylinders. 

Thore  .^re  several  different  pieces  that  rest  on  top 
of  the  base  to  act  as  anvil  blocks  when  pressing  pulleys, 
etc.,  on  and  off  shafts  or  axles,  but  one  of  the  main  uses 
of  the  pres.s  is  in  straightening  old  rail  and  pipe.  By 
using  a  4  x  4-in.  .'^teel  bar,  4  ft.  long,  for  a  straightening 
block,  and  holding  the  pipe  by  means  of  discarded  clamps 
from  6-in.  rock-drill  bars,  and  clamping  one  at  the 
top  of  the  pipe  directly  under  the  plunger,  pipe  up  to 
6  in.  diameter  can  be  straighti-ned.  For  .straightening 
rail-f,  the  same  4-in.  bar  is  used  shimmed  up  with  thin 
pieces  of  iron.  The  rail  is  placed  on  this  block  and 
straightened  4  ft.  at  a  time,  working  it  back  and  forth 
under  the  plunger.  As  the  bend  in  the  rail  is  generally 
sideways,  blocks  are  arranged  so  that  pressure  is  brought 


Grong  Pyrites  Mines,  Norway 

The  purchase,  by  the  state,  of  the  Grong  sulphur  ore 
deposits  for  the  sum  of  10,593,000  kroner  was  recently 
.sanctioned  by  the  Norwegian  Diet,  and  was  reported  in 
the  Chemical  Trade  Journal  and  Chemical  Engineer. 
The  Grong  mines  are  at  present  under  the  management 
of  the  Electrochemical  Industry  Co.,  and  the  more  im- 
portant deposits  within  the  group  are  the  Joma,  the 
Gjersvik  and  the  Skorova.  The  Joma  deposits  are  said 
to  contain  6,500,000  tons  of  ore,  most  of  it  carrying  44  to 
45%  sulphur  and  little  copper.  The  Skorovas  deposits 
contain  at  least  1,000,000  tons,  almost  entirely  free  from 
copper,  having  50  to  51%  sulphur,  and  free  from  arsenic. 
The  Gjersvik  deposits  are  estimated  to  contain  about 
1,200,000  tons  of  ore  containing  2.2%  copper  and  about 
42%  sulphur.  Thus  the  aggregate  content  of  the  Grong 
mines  is  at  least  8,500,000  tons.  When  the  transport 
arrangements  have  been  completed,  the  annual  output 
should  amount  to  about  400,000  tons.  The  shares  of  the 
Grong  mines  were  principally  in  French  hands. 


Advantages  of  Underfeed  Firing 

Plants  using  underfeed  stokers  claim  to  have  re- 
duced the  cost  of  powei'-house  operation  from  15  to 
25%.  The  percentage  of  CO,  in  the  flue  gases  is  a 
guide  to  the  efficiency  of  the  furnace  and  may  be  de- 
termined by  the  use  of  the  proper  instruments,  or  by 
observing  the  amount  of  black  smoke  coming  out  of  the 
stack,  or  the  amount  of  carbon  in  the  ash.  Faulty  com- 
bustion is  due  to  several  causes,  one  being  that  if  fresh 
coal  is  shoveled  directly  into  the  furnace  it  is  literally 
"too  green  to  burn,"  whereas  if  the  coal  is  preheated 
slightly,  but  not  enough  to  distill  the  volatile  matter, 
before  it  enters  the  incandescent  fuel  bed,  the  combus- 
tion is  immediate  and  perfect. 

The  underfeed  stoker  permits  the  introduction  of 
"hot"  coal  into  the  fire  from  below  while  fre.sh  coal 
placed  in  the  hopper  is  forced  by  cylindrical  rams  into 
retorts  that  underlie  the  fuel  bed.  These  retorts  re- 
semble troughs,  which  are  inclined  from  the  hopper 
down  and  across  the  furnace,  and  are  separated  by  rows 
of  tuyeres  that  support  the  burning  coal  and  furnish 
air  to  the  fire.  The  rams  fill  the  troughs  and  force  in 
more  coal,  which  crowds  the  coal  already  in  the  troughs 
up  to  the  tuyeres,  where  the  combustion  is  completed. 
During  the  time  that  the  coal  remains  in  the  troughs, 
before  it  i.s  forced  up,  it  is  heated  to  such  a  tempera- 
ture that  distillation  readily  takes  place,  and  so  it  is 
in  perfect  condition  for  complete  combustion. 

Underfeed  stokers  are  equipped  with  an  auxiliary 
forced  draft  system  that  insures  the  correct  amount  of 
air  for  perfect  combustion.  Fewer  firemen  are  required 
to  handle  them,  so  that  labor  is  released  for  other  pur- 
poses. The  tyiies  are  adapted  to  many  kinds  of  coal  and 
have  a  wide  range  of  flexibility,  which  is  desirable 
where  a  high  peak  load  is  necessary. 
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Bill  Introduced  To  Legalize 
Informal  Contracts 

On  Dec.  9  Representative  Dent  introduced  a  bill  (H.  R. 
13,274),  which  was  referred  to  the  Committee  on  Mili- 
tary Affairs,  to  provide  for  relief  to  manufacturers  who 
accepted  orders  on  contracts  by  telephone  or  over  the 
signature  of  persons  not  fully  authorized  to  conclude 
contracts. 

During  the  war  many  orders  were  given  and  accepted 
by  manufacturers  for  war  supplies  required  by  the 
Government  which  the  Controller  of  the  Treasury  now 
rules  are  not  valid  contracts,  holding  that  payments 
thereunder  cannot  be  made  without  special  legislation. 
Certain  contracts  were  signed  by  chief  assistants  instead 
of  the  chief  of  the  procurement  division  of  the  Ordnance 
Department.  Certain  orders  were  not  on  proper  forms 
and  were  not  signed  by  both  parties  to  the  contract.  In 
other  cases  agreements  were  entered  into  verbally  or  in 
writing,  but  owing  to  the  urgency  of  the  cases  manu- 
facturers were  asked  to  and  did  proceed  with  their  work 
pending  receipt  of  formal  contracts  which  were  not 
fully  completed  before  Nov.  12.  In  still  other  cases 
manufacturers  had  bought  supplies  and  started  work 
even  before  the  details  had  been  agreed  upon. 

It  is  on  the  assumption  that  manufacturers  did  their 
utmost  to  facilitate  production  on  Government  account 
without  waiting  for  contracts,  and  trusting  that  the 
remuneration  would  come  in  due  course,  that  this  bill 
was  introduced.  The  bill  as  reported  back  to  the  House 
from  the  committee  authorized  the  Secretary  of  War  to 
settle  any  agreements,  expressed  or  implied,  upon  a  rea- 
sonable basis,  that  were  entered  into  in  good  faith 
prior  to  Nov.  12  by  any  agents  of  his  department.  These 
claims  may  include  lands,  supplies,  materials,  or  equip- 
ment to  be  used  for  war  purposes  and  contracted  for 
in  a  manner  not  in  accordance  with  the  prescribed  law. 
All  claims  must  be  presented  before  June  30,  1919.  No 
provision  is  made  for  suit  against  the  United  States 
upon  agreements  of  the  nature  specified.  Provision  is 
made,  however,  against  fraudulent  or  unjust  settle- 
ments, if  in  the  hurry  of  their  consideration  it  is  sub- 
sequently found  that  injustice  has  been  done. 

The  Senate  Committee  on  Military  Affairs  has  re- 
jected Secretary  Baker's  recommendation  that  the  War 
Department  handle  this  matter,  and  has  reported  Sena- 
tor Hitchcock's  bill  covering  practically  the  same  matter 
but  placing  adjustment  in  the  hands  of  a  non-interested 
commission.  There  is  not  much  doubt  that  both  houses, 
already  in  substantial  accord,  will  early  agree  upon  a 
bill  that  will  permit  of  these  very  just  claims  being 
satisfied.  It  is  to  be  regretted,  however,  that  no  pro- 
vision has  been  made  for  the  hundreds  of  claims  that 
will  be  made  not  falling  specifically  within  the  bill. 

Whether  just  or  unjust,  such  matters  will  have  to  be 
brought  before  the  Court  of  Claims,  and  if  business  is 
handled  there  as  it  has  been  in  the  past,  equitable  ad- 
justment may  be  delayed  until  the  third  or  fourth  gen- 
eration. In  other  words,  the  Court  of  Claims  as  now 
constituted  cannot  render  justice.  Men  who  will  come 
before  it  have  done  more  than  their  share,  and  it  is  the 
duty  of  our  Government  to  see  that  they  do  not  suffer 
unnecessarily.  It  is  hoped  that  an  amendment  to  this 
measure  will  provide  for  consideration  of  all  war  claims 
not  otherwise  provided  for. 


The  Matthews  Cable  Clamp 

Insulated-wire-cable  electric  conductors,  whether  in 
mill  or  mine,  require  special  means  for  holding  them 
taut  when  required  to  turn  corners  of  whatever  angle 


Concfuctors- 
FIG.   1.     CABLE  CLAMP   FOR  POWER  CABLES 


Condijctqr';' 

Detail    of    Termination 

FIG,  2.   USE  OP  CABLE  CLAMP  UNDERGROUND 


or  to  enter  the  side  of  a  building.  In  the  accompanying 
illustrations  the  Matthews  cable  clamp  is  shown  both 
in  detail  and  in  use.  It  consists  essentially  of  a  tension 
insulator  between  a  turnbuckle  and  a  cable  clamp.  One 
end  of  the  turnbuckle  may  be  bolted  to  building  walls, 
foundation  or  other  anchoring  medium,  and  a  short 
circuit  cannot  be  created,  because  of  the  provision  of  a 
strain  insulator,  as  shown. 


Clips  on  Starting  Sheets 

In  the  issue  of  the  Journal  of  July  20,  1918,  publicity 
was  given,  on  p.  114,  to  a  novel  method  of  attaching 
clips  to  starting  sheets  when  difficulties  are  experi- 
enced in  using  an  electrolyte  containing  impurities  hav- 
ing a  corrosive  action  on  the  cathode. 

Attention  has  recently  been  di'awn  to  the  fact  that 
the  modification  was  due  to  the  ingenuity  of  H.  A. 
Tobelmann  and  Henry  S.  Montgomery,  and  that  it  had 
been  developed  and  had  proved  successful  at  the  Ajo 
plant  of  the  New  Cornelia  Copper  Co.  It  is  also  inter- 
esting to  note  that  patent  No.  1,269,458,  to  cover  the 
invention,  was  issued  on  June  11,  1918. 
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Alabama  Graphite  in  1918 


By  W.  F.  PROUTY* 


THERE  was  a  steady  growth  in  the  Alabama 
graphite  industry  in  1918,  despite  the  serious 
freight-car  shortage  in  the  latter  period  of  1917 
and  during  the  early  part  of  1918,  and  despite,  also, 
the  serious  handicap  produced  by  the  labor  shortage  and 
the  difficulty  of  getting  repair  parts  and  new  machinery. 
Fourteen  plants  reported  sales  in  1917.  Thirty  plants 
were  in  operation  in  December,  1918;  24  of  which  were 
working  in  Clay  County,  5  in  Coosa  County,  and  1 
in  Chilton  County. 

Alabama  is  credited'  with  furnishing  59%  of  the 
quantity  and  66  Sf  of  the  value  of  the  domestic  crystal- 
line graphite  sold  in  this  country  during  1917,  an  in- 
crease of  19''r  in  value  over  1916,  and  three  times  the 
value  of  the  output  from  Alabama  in  1913.  The  sales 
from  Alabama  in  1918  will  probably  show  a  still  fur- 
ther advance  of  Alabama's  position  as  a  producer. 
During  1918,  two  mills,  that  of  the  Empire  Graphite 
Co.  and  that  of  the  Eagle  Graphite  Co.,  were  com- 
pletely destroyed  by  fire,  which  also  destroyed  the  con- 
centrating plant  belonging  to  the  Griesemer  Graphite 
Co.  Two  of  these  plants  are  now  being  rebuilt,  and 
the  third  company  is  making  preparations  to  rebuild. 

Producers    To    Improve    Methods    Rather 
Than  Extend  Plants 

Two  or  three  new  graphite  companies  are  planning 
to  construct  mills  in  the  near  future,  but  the  great  rush 
for  new  plants  is  over,  and  the  business  is  now  settling 
down  to  determine  ways  and  means  of  increasing  the 
percentage  of  recovery,  reducing  the  cost  of  production, 
raising  the  grade,  and  .standardizing  the  product.  Con- 
solidation of  some  of  the  companies  has  already  taken 
place,  notably  that  resulting  in  the  forming  of  the 
Quenelda  Graphite  Corporation.  Other  companies  are 
considering  consolidation,  for  the  gain  from  such  action 
secures  not  only  economy  of  management  and  reduced 
cost  of  production,  but,  perhaps,  what  is  more  im- 
portant, a  better  standardization  of  the  product.  The 
percentage  of  No.  1  flake  is  increased  by  the  mixing  of 
larger  and  finer  flake  from  the  different  mills,  and  this 
is  of  especial  advantage  in  the  mi.xing  of  products  from 
the  wet  and  the  dry  processes. 

Processes  Practiced  in  Milling  Alabama  Graphite 

A  number  of  processes  are  used  in  the  Alabama 
graphite  field  for  the  concentration  and  milling  of  the 
ore,  and  of  these  there  are  many  varieties,  so  that  no 
two  mills  in  the  whole  field  use  the  same  process 
throughout.  In  a  general  way  the  processes  can  be 
classified  into  those  which  are  entirely  wet  or  entirely 
dry,  or  consist  of  a  combination  of  wet  and  dry  methods. 
The  majority  of  the  plants  combine  both  wet  and  dry- 
processes.  In  some,  however,  the  dry  process  is  re- 
stricted entirely  to  the  finishing  plant,  whereas  in  others 
dry  methods  of  concentration  are  used  along  with  the 
wet.  An  example  of  an  entirely  wet  process  is  seen 
in  one  of  the  mills  where  the  wet  concentrates  from  the 
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oil-flotation  method  are  run  over  Diester  tables,  with 
the  result  that  the  final  concentrates  are  sufl[iciently 
high  in  carbon  content  to  be  marketed  without  first 
passing  through  the  buhr.  Two  Alabama  graphite  mills 
are  employing  entirely  dry  processes.  The  Graphite 
Mills,  Incorporated,  near  Ashland,  uses  the  Sutton,  Steel 
&  Steel  process,  and  the  Flaketown  Graphite  Co.,  near 
Mountain  Creek,  Chilton  County,  makes  use  of  a  modi- 
fied electrostatic  method. 

Classification  of  Washers 

The  greatest  diversity  of  methods  is  in  the  concentra- 
tion plants,  and  there  is  considerable  differentiation 
here  in  the  type  of  washers  used.  These  washers  can  be 
classified  into  those  using  water  without  oil,  and  those 
using  water  with  oil.  Of  those  using  water  without  oil, 
there  are  the  following  varieties:  The  Ashland  washer, 
which  was  the  type  first  used  successfully  in  the  Ala- 
bama field  for  the  separation  of  graphite  from  ore  in 
commercial  quantity.  It  consists  of  a  long,  narrow 
trough,  into  which  the  crushed  and  dried  ore  is  fed 
from  a  steeply  inclined  surface  on  one  side.  The  water 
moves  across  the  surface  of  the  trough  to  the  opposite  . 
side,  carrj'ing  the  graphite  by  surface  tension  and  spill- 
ing it  into  the  launder,  and  the  quartz  and  other  gangue 
minerals,  which  are  wet  by  the  water,  sink  and  pass  out 
through  small  holes  in  the  bottom  of  the  trough  with 
the  surplus  water  to  the  dump.  This  type  of  washer 
has  been  installed  in  a  few  of  the  plants. 

A  more  uniform  distribution  of  the  ore  to  the  washer 
is  accomplished  by  a  roller  feed,  and  in  one  of  the 
plants  such  a  modified  Ashland  washer  is  being  used. 
The  Monroe-Conklin  washer  is  a  still  further  modified 
and  improved  washer  of  the  Ashland  principle.  Its  ad- 
vantages are  in  its  adjustable  roll  feed,  water  control, 
easy-leveling  possibilities,  and  smaller  or  unit  charac- 
teristics. This  washer  can  be  adjusted  to  ore  of  dif- 
ferent size,  or  ore  containing  much  or  little  mica.  The 
Colmar  washer,  which  follows  the  general  Ashland 
principle,  is  circular  in  shape,  has  a  cast-iron  bowl,  and 
the  core  is  fed  from  a  revolving  disk  at  the  center  of 
the  washer.  The  water  rises  from  the  bottom  and 
spreads  out  from  the  center  of  the  top  toward  the  sides. 
The  advantages  in  this  washer  lie  in  the  fact  that  the 
surface  increases  toward  the  periphery.  The  particles 
of  ore  and  graphite  are  thus  less  crowded  as  the  launder 
is  approached,  and  the  reduced  velocity  of  the  water 
gives  a  better  chance  for  the  settlement  of  the  finer 
particles  of  quartz. 

In  some  of  the  mills  the  revolving  disk  of  the  Colmar 
washer  is  replaced  by  a  cone  feed,  the  advantage  being 
that  less  dust  is  produced.  The  disadvantage  of  the 
cone  feed  is  a  less  even  distribution  of  the  ore.  Still 
another  type  of  water  flotation  without  oil  is  to  be  found 
in  the  log  washer,  which  has  proved  its  worth  as  a 
means  of  separating  graphite  from  the  gangue.  The 
crushed  wet  ore  is  fed  to  the  washer.  The  sand  is  car- 
ried slowly  up  the  inclined  trough,  and  the  graphite 
particles  float  off  on  the  water  and  the  sand  is  further 
removed    from   the   overflow   by   settling   on    a   sloping 
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cement  floor,  which  is  constantly  sprayed  to  remove 
the  graphite. 

Since  1915,  oil-flotation  processes  have  been  tried  in 
a  number  of  Alabama  mills,  and  on  the  whole  are  prov- 
ing more  popular  than  any  other  method  of  concentra- 
tion. Both  Callow  and  Minerals  Separation  cells  are 
being  used.  The  treatment  of  the  ore  in  these  plants 
varies  chiefly  in  the  kind  of  classifier  used  in  front  of 
the  cells,  or  in  the  method  of  the  reduction  of  the  ore, 
as  gradual  reduction  by  rolls  or  reduction  by  ball  mill. 

Three  other  distinct  but  somewhat  similar  oil-flota- 
tion processes  are  to  be  noted  in  the  field  at  this  time. 
In  each  of  these  the  agitation,  if  such  it  may  be  called, 
is  accomplished  by  jets  of  water  taking  the  air  down 
into  the  oil-water-ore  mixture.  In  each  of  these  in- 
stances, unlike  the  result  obtained  in  the  Callow  and  the 
Minerals  Separation  processes,  there  is  no  accumulation 
of  froth.  In  the  Cobb-Jet  washer,  the  jets  of  water  are 
introduced  along  the  central  axis  of  a  rectangular 
wooden  trough.  The  launders  are  placed  on  the  sides 
of  the  trough  and  there  is  a  bottom  discharge  for  the 
tailings.  The  Simplex  washer  is  of  metal  and  is  ellipti- 
cal in  shape.  The  jets  of  water  near  the  center  cause 
a  circular  and  outward  movement  of  the  surface  water 
and  the  graphite  toward  the  peripheral  launder.  In  the 
Loventhall-Nunnaly  washer  there  is  a  combined  water 
jet  and  an  inclined  screw  conveyor.  The  graphite  floats 
off  in  much  the  same  manner  as  when  the  log  washer 
is  used;  the  sand  is  also  disposed  of  in  a  similar  way. 

In  most  of  the  mills,  the  dried  concentrate  is  first 
sized  and  air  treated,  to  eliminate  as  much  sand  as 
possible.  In  some  cases  a  small  percentage  of  the  flake 
thus  air  treated  is  sufficiently  high  in  carbon  to  go  im- 
mediately to  the  shipping  room,  but  the  larger  percent- 
age of  the  concentrate  must  be  run  through  the  buhr 
to  polish  the  flake  and  separate  it  from  the  attached 
mineral  particles,  which  tend  to  keep  down  the  carbon 
content  of  the  finished  product. 

Costs  and  ScHEDin^E  op  Prices 

The  cost  of  production  of  graphite  has  risen  greatly 
since  1913.  The  costs  also  vary  for  the  different  com- 
panies, and  for  the  same  company  at  different  times. 
This  is  due  in  no  small  measure  to  the  loss  of  time  in 
making  repairs  and  in  replacing  broken  parts,  and  to 
the  uncertainty  of  labor.  After  careful  consideration 
of  the  cost  of  production,  and  allowing  for  a  reasonable 
profit  only,  the  Graphite  Producers'  Association  of  Ala- 
bama has  suggested  the  following  prices  as  being  just, 
at  this  time,  both  to  the  producer  and  to  the  manu- 
facturer. To  this  suggestion  the  Government  has  con- 
sented, although  there  has  been  no  price  fixing: 

SCHEDULE    OF  PRICES  ADOPTED   BY  THE  GRAPHITE 

PRODUCERS'    ASSOCIATION    OF   ALABAMA 

Grade                                                Per  Cent.  Carbon  Price  per  lb. 

No.  1  Flake 90  20J 

No.  1  Flake 85  ISic^o; 

No.  2  Flake 80  lOc.(b) 

Per  Cent                     Price                  Per  Cent  Price 

Carbon                     Per  Lb.                 Carbon  Per  Lb. 

25  to  30                         Ic.                          60  to  65  ■       4ic. 

30  to  35                        lie.                      65  to  70  54c. 

35  to  40                         He.                       70  to  75  6jc. 

40  to  45                          2c.                          75  to  80  7ic. 

45  to  50                         3c.                          80  to  85  10c. 

50  to  55                         3Jc.                       85  to  90  12c. 
55  to  60                         4c. 

Ca;With  Ic.  added  for  each  per  cent  above  the  85%  carbon. 

('6;With   ic.  added  for  each  per  cent,  above  the   80%  carbon. 

Terms:  P.o.b.  Ashland,  Alabama,  or  nearest  shipping  point; 
75%  of  invoice  payable  upon  receipt  of  bill  of  lading ;  balance 
upon  receipt  and   satisfactory   examination   of   material. 


The  experience  of  certain  crucible  companies  with  ad- 
mixtures of  domestic  flake  and  foreign  graphite  has 
proved  so  successful  that  the  Government  is  now  re- 
quiring all  crucible  makers  to  use  as  much  as  20% 
admixture  of  domestic  flake.  It  is  thought  that  this 
requirement  will  continue  at  least  until  the  middle  of 
1919.  The  Bureau  of  Mines  is  now  carrying  out  other 
experiments  in  the  use  of  domestic  flake,  these  tests 
being  made  both  with  an  admixture  of  foreign  and 
domestic,  and  with  the  domestic  alone.  Crucibles  have 
already  been  made  with  a  substantial  percentage  of 
American  flake,  and  are  giving  good  results.  Dr.  StuU, 
superintendent,  Bureau  of  Mines  experiment  station, 
Columbus,  Ohio,  is  also  working  on  a  mixture,  using 
100%  domestic  graphite  and  domestic  clay  in  a  crucible 
which  he  says  appears  to  possess  more  desirable  quali- 
ties in  the  original  mixing  than  when  100%  Ceylon 
graphite  is  used.  The  outcome  of  the  experiments  at 
the  Bureau  of  Mines  experiment  station  will  be  watched 
with  much  interest,  as  the  indications  are  that  the 
domestic  flake  is  going  to  be  more  highly  esteemed 
than  formerly  for  crucible  making. 

The  requirement  of  an  admixture  of  20%  domestic 
flake  has  not  only  temporarily  increased  the  demand 
for  this  product,  but  will  doubtless  assure  an  increased 
demand  for  the  future,  as  a  number  of  the  crucible 
makers  who  have  previously  used  foreign  flake  exclu- 
sively are  now  employing  a  formula  including,  in  some 
cases,  more  domestic  flake  than  the  Government  re- 
quirement. 

Position  of  the  Domestic  Graphite  Industry 

Since  the  signing  of  the  armistice,  the  sales  of 
domestic  flake  have  fallen  off  considerably.  Crucible 
men  are  buying  as  little  graphite  as  possible,  and  the 
producers'  stocks  on  hand  are  getting  uncomfortably 
large.  A  sudden  lifting  of  the  embargo  on  foreign 
graphite  would  at  this  time  be  disastrous  to  Alabama 
producers,  as  the  industry,  developed  to  a  considerable 
extent  as  a  war  measure,  is  yet  in  the  experimental 
stage  when  production  is  more  costly  than  it  should 
be  after  a  standardization  of  the  processes.  If  the 
embargo  were  slowly  lifted,  and  an  import  duty  was 
placed  on  such  foreign  graphite  as  is  admitted,  at  first 
sufficient  to  maintain  approximately  the  present  price, 
and  this  duty  gradually  lowered,  the  industry  would 
be  able  to  meet  the  conditions  of  a  lower  price  and  a 
cheaper  foreign-labor  product. 

If  the  Government  should  see  fit  to  protect  the 
graphite  industry  through  this  brief  critical  period  of 
standardization  of  graphite  processes  and  products,  so 
that  a  more  independent  position  as  regards  market  is 
secured,  there  is  reason  to  believe  that  the  Alabama 
graphite  fields  will  continue  to  be  an  important  factor 
in  the  world's  graphite  production. 


The  Luxemburg  Iron-Ore  Industry. — In  1917  the  Duchy 
of  Luxemburg  produced  4,276,550  tons  of  iron  ore,  compared 
with  6,752,207  tons  in  1916.  The  average  selling  price  per 
ton  of  ore  in  1917  was  4.17  fr.  against  5.41  fr.  in  1916.  The 
reduced  output  was  due  to  the  fact,  says  the  Ironmonger, 
that  the  Luxemburg  blast  furnaces  were  compelled  to  re- 
strict their  production  of  pig  iron,  owing  to  the  inadequate 
supply  of  coke.  The  only  available  export  market  was 
Germany,  where  the  competition  of  the  Lorraine  works 
was  keenly  felt. 
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Cuban  Manganese  in  1918 

By  John  B.  Stewart* 

The  production  of  manganese  ores  in  Cuba  during 
1918  amounts  to  an  estimated  total  of  95,000  tons,  as 
compared  with  35,000  tons  for  1917.  The  number  of 
new  properties  opened  up  in  1918  was  relatively  small, 
although  they  yielded  40,000  tons  in  that  year. 
Improved  equipment  resulted  in  adding  23,600  tons  to 
the  output  of  washed  ores,  formerly  produced  only  by 
Aguilera  &  Co.,  Ponupo;  and  the  only  concentrating 
plant  installed  has  placed  the  Cauto  Mining  Co.  second 
in  the  list  of  producers,  with  about  12,000  tons  shipped. 
Thus,  the  total  of  washed  and  concentrated  ores  now 
amounts  to  practically  75''^  of  the  total  output.  The  im- 
portance of  this  method  of  treatment  should  become 
manifest  to  those  interested  in  the  future  of  manganese 
mining  in  this  field.  Although  the  average  grade  of  the 
washed  product  has  been  4%  to  6%  lower  than  that 
of  the  shipments  of  unwashed  ores,  the  benefits  to  be  de- 
rived by  some  form  of  treatment  are  obviously  those 
due  to  the  increased  production  and  the  corresponding 
reduction  of  costs  below  anything  attainable  by  the 
smaller  operators,  who  have  felt  that  they  could  not  af- 
ford new  equipment. 

In  the  purchase  of  manganese  ores  in  Cuba  in  1918 
there  was  practically  no  competition.  The  Bethlehem 
Steel  Co.  absorbed  the  output  of  Aguilera  &  Co.,  and 
the  Marshall-Keith  interests  handled  most  of  the  ore 
produced  in  scattered  localities.  Some  producers  tried 
direct  shipment  to  consumers  by  the  all-rail  route,  but 
the  principal  movement  was  by  rail  to  Santiago  de 
Cuba,  and  thence  by  ocean  freight.  A  fair  tonnage  was 
moved  through  the  port  of  Antilla,  on  the  north  coast, 
in  the  cases  where  that  route  offered  economy  in  freight 
costs.  Outside  of  the  Province  of  Oriente,  manganese 
production  was  negligible  in  1918. 

Uncertainty  of  market  conditions  for  Cuban  ores  has 
been  responsible  for  the  crude  methods  of  sampling 
and  handling  of  the  product.  Much  money  has  been 
spent  in  futile  efforts  to  reconcile  or  readjust  the  dis- 
crepancies between  the  analytical  results  obtained  by 
itinerant  Spanish  mining  experts  and  enthusiastic 
Cuban  druggists  from  samples  of  ore  submitted  by  the 
sellers  or  would-be  sellers,  and  those  reported  by  the 
experienced  chemists  acting  for  the  buyers.  Prob- 
ably the  real  trouble  has  been  due  to  a  complete  disre- 
gard of  the  necessity  for  reducing  ore  particles  to  a  size 
bearing  a  proper  relation  to  the  degree  of  reduction  of 
the  sample,  without  which  it  is  difficult  to  secure  an 
accurate  mixture.  Ore  has  been  handled  almost  ex- 
clusively by  shovels  and  wheelbarrows,  operated  by  in- 
efficient laborers.  Practically  no  provisions  have  been 
made  for  sheltering  stockpiles,  with  the  result  that 
much  water  has  been  shipped  at  a  cost  of  about  $18 
per  ton. 

Future  prospects  for  Cuban  manganese  depend  upon 
market  conditions  and  local  cooperntinn.  With  the  in- 
evitable drop  to  a  steady  price  per  unit,  approaching 
that  of  pre-war  times,  there  seem  to  he  but  two  ways 
of  continuing  the  production  of  important  tonnages  of 
Cuban  manganese  ores.  One  is  the  complete  control  of 
the  deposits  by  a  single  interest  or  groups  of  interests 
which  would  be  in  close  touch  with  the  principal  con- 

*Roriil  Bank  of  Canada.  Snntlntro  do  Cuba.  Orlenlp,  Cubn. 


sumers.  The  other  is  real,  effective  cooperation  among 
the  many  Latin- American  and  peninsular  owners  and 
lessees  of  small  and  scattered  deposits.  The  question  as 
to  whether  such  cooperation  is  feasible  may  be  best 
answered  by  the  operators  themselves. 


Graphite  in  Ontario  in  1918 
By  Thomas  W.  Gibson* 

The  production  of  refined  graphite  in  Ontario  for 
1918  was  3022  tons,  as  against  3173  tons  in  1917,  valued 
at  $210,018.  Three  companies  were  in  operation:  The 
Black  Donald  Graphite  Co.,  at  Calabogie,  on  the  King- 
ston and  Pembroke;  the  Globe  Graphite  Mining  and 
Refining  Co.,  at  Port  Elmsley,  on  the  Rideau  Canal,  and 
the  Timmins  Graphite  Co.  which  was  engaged  in  build- 
ing a  mill  and  developing  a  new  property  on  Lot  24 
in  the  fifth  concession  of  North  Burgess  Township. 

The  Black  Donald  mine  is  an  important  deposit  sit- 
uated on  the  shores  of  WTiitefish  Lake,  and  employed 
about  130  men.  The  refined  products  average  about 
25'^r  flake  and  75''^  intermediate  and  low  grades  known 
as  foundry  plumbago.  At  the  Globe  mine  and  mill  14 
men  were  employed.  The  management  carried  on  con- 
siderable experimenting  with  concentration  methods 
during  the  year,  and  modified  the  processes  in  use  so  as 
to  obtain  a  considerably  larger  recovery.  The  product 
is  divided  into  large  flake,  small  flake,  and  dust.  On 
the  property  of  the  Timmins  Graphite  Co.  a  vein  which 
varies  in  width  from  25  to  27  ft.,  has  been  traced  for 
about  a  mile  and  stripped  for  a  short  distance.  The 
company  has  purchased  300  acres  of  land,  and  the  min- 
eral rights  on  400  acres  additional.  The  mill,  which  is 
42  x  72  ft,  with  a  capacity  of  200  tons  per  day,  is  nearly 
completed,  and  the  machinery  is  ready  to  be  installed 
and  is  expected  to  be  in  operation  by  Feb.  1,  1919.  About 
50  men  have  been  employed  on  the  construction  work. 

Prices  for  flake  graphite  averaged  from  $140  to  $320 
per  short  ton,  and  plumbago  sold  for  from  $45  to  $80. 
The  demand  for  flake  was  dull  throughout  1918.  There 
was  a  fairly  satisfactory  call  for  plumbago  until  No- 
vember, when  business  became  flat,  and  it  continued  so 
until  the  end  of  the  year. 


Fluorspar 

Fluorspar  mining  in  1918  was  exceedingly  active,  new 
deposits  in  Arizona,  New  Mexico,  and  Colorado  making 
production.  The  placing  of  an  embargo,  by  the  War 
Trade  Board,  on  fluorspar  importations,  together  with 
the  rise  in  prices  and  increased  demand,  greatly  stim- 
ulated domestic  production.    The  domestic  production  of 

1917  was  218,828  short  tons,  according  to  the  U.  S. 
Geological  Survey,  and  the  production  for  1918  probably 
exceeded  that  figure. 

In  1917.  high  transportation  costs  prevented  Colorado 
producers  from  competing  with  those  of  Missouri,  Illi- 
nois, and_  Kentucky.     Shortage  of  freight  cars  during 

1918  enabled  Colorado  producers  to  supply  the  local  de- 
mand, the  largest  consumer  being  the  Colorado  Fuel 
and  Iron  Co.,  at  Pueblo.  Other  Western  demands  were 
met  by  producers  of  Yuma  County,  Ariz.,  and  from  de- 
posits in  New  Mexico.  In  Colorado,  the  principal  pro- 
ducers  are   the    American    Fluorspar    Mining    Co.,   at 

•IVputy  MlnlRtcr  of  MInM  for  Ontario,  Toronto.  Canada. 


January  25,  1919 


ENGINEERING  AND  MINING  JOURNAL 


197 


Wagon  Wheel  Gap,  making  a  production  of  50  tons  per 
day,  and  the  National  Ore  and  Metals  Co.,  of  Boulder, 
making  a  production  of  1000  tons  per  month.  Other 
deposits  are  at  present  being  mined  in  Custer  and  Jeffer- 
son counties. 

The  price  of  Colorado  fluorspar  was  $22  per  long  ton, 
f.o.b.  point  of  shipment,  late  in  1918.  Canada  made  a 
small  production.  The  Consolidated  Mining  and  Smelt- 
ing Co.,  of  Canada,  after  acquiring  a  promising  British 
Columbia  fluorspar  deposit,  made  tests  in  the  manu- 
facture of  hydrofluosilicic  acid,  with  such  satisfactory 
results  that  it  is  proceeding  to  open  the  deposit  on  an 
extensive  scale.  By  the  beginning  of  January,  1919, 
the  company,  which  already  has  forwarded  several  car- 
loads to  New  York  and  Philadelphia,  expects  to  be  able 
to  begin  regular  shipments  at  the  rate  of  from  1200  to 
2000  tons  per  month.  To  facilitate  this  an  aerial  tram- 
way is  being  constructed  for  a  distance  of  several  miles 
from  the  mine  to  the  railway.  Thus,  the  local  require- 
ments, which  before  had  to  be  provided  for  by  ship- 
ments from  Kentucky,  will  be  cared  for,  and  there  will 
be  sufficient  surplus  to  permit  the  shipment  of  consider- 
able quantities. 

Commercial  Grades  and  REQumEMEiNTS 

Fluorspar  is  placed  upon  the  market  in  three  grades, 
lump,  gravel,  and  ground.  The  silica  limit  for  lump 
and  gravel  spar  is  6%  ;  for  spar  to  be  used  in  the  ceramic 
industry,  3  to  5%,  and  for  spar  to  be  used  in  the  pro- 
duction of  hydrofluoric  acid,  l';c.  Lead  or  zinc  com- 
pounds are  objectionable  to  ceramic  manufacturers,  and 
an  excess  of  1%  calcium  carbonate  is  objectionable  to 
acid  makers.  Standard  specifications  for  metallurgical 
fluorspar  require  that  the  mineral  contain  not  less  than 
85%  CaF^  and  not  more  than  5%  silica. 

Prices  during  1918'  were  erratic,  but  $25  per  long  ton 
would  represent  the  average  price  for  fluxing  grade 
and  $40  for  ground  fluorspar.  According  to  Mineral 
hidustry  the  1917  prices  were:  gravel,  $9.61;  lump, 
$13.68;  ground,  $17.59;  all  grades  $10.45  per  ton. 

The  demand  for  fluorspar  is  principally  for  metallur- 
gical purposes  in  the  basic  openhearth  steel  process. 
There  is  an  increasing  use  in  electric  furnace  plants 
and  in  the  electrometallurgical  industry.  In  the  chem- 
ical industry  there  is  an  increasing  demand  for  the 
higher-grade  fluorspars.  The  demand  for  optical  fluor- 
ite  is  limited,  but  will  increase  if  sufficient  quantities 
could  be  produced  at  reasonable  prices.  Only  perfect 
crj'stals  are  suitable  for  optical  use.  The  value  of  op- 
tical fluorite  is  approximately  $1  per  lb.,  though  large, 
fine  specimens  may  bring  $10  apiece. 


The  Zinc  Problem  in  Italy* 

After  reviewing  the  various  processes  of  zinc  produc- 
tion, it  is  necessary  to  take  into  account  the  special  con- 
ditions for  a  production  of  this  metal  in  Italy,  where 
zinc  ores  are  plentiful. 

Coal-Fired  Retorts — Fuel  consumption  in  the  most 
improved  furnaces  is  about  one  ton  of  good  coal  in  the 
generators  for  each  ton  of  ore  distilled.  Furthermore, 
it  is  necessary  to  mix  the  mineral  with  about  40%  of 

•Excerpt  from  a  paper  by  Erminio  Ferraris,  entitled.  "I^a 
Metallurgia   dello    Zinco."    published    in    L'Industria,   Vol.    32,    No. 


clean  reducing  coal.  Extraction  of  spelter  is  less  than 
90%,  and  consequently,  taking  40%  as  the  average  of 
zinc  concentrates  in  Italy,  three  tons  of  ore,  three  tons 
of  heating  coal  and  1.2  tons  of  reducing  coal  are  required 
for  the  production  of  one  ton  of  spelter.  The  consump- 
tion of  retorts  and  condensers  is  also  to  be  taken  into 
account,  this  item  being  not  less  than  half  a  ton  for 
each  ton  of  spelter.  These  data  correspond  to  what  can 
be  obtained  only  under  excellent  operating  conditions 
and  with  the  employment  of  skilled  labor.  Four  tons 
of  fuel  and  half  a  ton  of  refractory  material  per  ton  of 
spelter  must  be  reckoned  as  a  conservative  estimate. 

The  capital  investment  in  such  a  plant,  according  to 
foreign  experience,  is  figured  at  $200,000  per  1000  tons- 
of  spelter  per  annum.  This  industry  would  not  be  re- 
munerative in  Italy  without  a  high  protective  tariff,  to 
compensate  the  producer  for  the  higher  cost  of  coal 
and  refractories. 

Thermo-electric  Process — Consumption  of  energy  for 
the  distillation  of  one  ton  of  zinc  from  medium-grade 
concentrates  is  estimated  at  5000  kw.-hr.  The  consump- 
tion of  electrodes  and  of  lining  material  for  the  furnace 
has  also  to  be  taken  into .  consideration.  In  Swedish 
plants,  where  the  process  is  considerably  developed,  the 
cost  of  current  per  kilowatt-hour  is  about  half  a  centime 
(0.005)  a  figure  that  cannot  be  reached  in  Italy.  This 
method  also  could  not  thrive  there  without  an  adequate 
protective  tariff. 

Electrolytic  Process — This  process  cannot  be  gener- 
ally applied  to  all  classes  of  ores.  Those  with  calcareous- 
dolomitic  gangue,  such  as  the  Sardinian  calamines,  are 
not  suitable  for  electrolysis,  on  account  of  the  reaction 
between  solvent  and  gangue.  Blende  too  high  in  iron 
does  not  give  good  results,  and  its  treatment  offers 
special  industrial  problems.  Only  blende  with  siliceous 
gangue,  low  in  iron,  is  treated  in  America.  Italy  pro- 
duces— or  rather  could  produce — in  Piedmont  as  well  as 
Sardinia,  blende  similar  to  what  is  treated  in  America, 
and  the  quantity  would  be  sufficient  to  supply  more  than 
the  normal  requirement  of  spelter  in  the  kingdom.  It 
is  therefore  to  be  hoped  that  all  Italian  blende  may  be 
treated  electrolytically  in  Italy. 

The  consumption  of  energy  for  the  production  of  one 
ton  of  electrolytic  zinc  is  estimated  at  4000  kw.-hr.  It 
is  stated  in  America  that  1  hp.-year  corresponds  to  the 
output  of  1  ton-year,  this  figure  including  also  the  re- 
quirements in  other  steps  of  the  process,  including 
grinding  of  concentrates  and  purifying  of  electrolytes. 
The  capital  required  for  the  erection  of  such  a  plant  is 
considerably  higher  than  for  the  erection  of  coal-fired 
retorts.  According  to  estimates  recently  drawn  for  the 
erection  of  such  a  plant  in  Italy,  it  appears  that  the  cost 
would  be  about  three  times  greater  than  in  the  case  of 
coal-fired  plants. 

Limonite  at  Alta  Lake,  B.  C. 

The  deposit  of  limonite  at  Alta  Lake,  British  Co- 
lumbia, which  is  being  developed  to  supply  fluxing  ma- 
terial for  the  smeltery  at  Irondale,  Wash.,  according 
to  Charles  Camsell  of  the  British  Columbia  Department 
of  Mines,  covers  an  area  of  60,000  sq.ft.  Analysis  has 
shown  40.98%  Fe;  0.2  to  1.80%  S;  0.1  to  1.88^r  P;  and 
1.24  to  2.2%  SiO,.  Other  small  deposits  of  similar  ore 
occur  in  the  neighborhood,  originating  from  the  decom- 
position of  pyrite-bearing  rocks. 
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Replacing  Oliver-Filter  Shafts 

Under  "Details  of  Milling  and  Smelting"  in  the  Jour- 
nal of  Nov.  9,  Algernon  Del  Mar  presents  a  sketch 
illustrating  a  method  of  overcoming  the  difficulties  of 
re-aligning  and  removing  agitator  shafts  in  the  Oliver 
filter.  Inasmuch  as  Mr.  Del  Mar  has  kindly  offered 
this  information  as  a  result  of  my  suggestion  as  to  this 
difficulty,  an  additional  word  of  information  may  be  of 
value.  If  Mr.  Del  Mar  is  not  mistaken  as  to  the 
origin  of  this  particular  type  of  shaft,  it  has  already 
been  adopted  by  the  manufacturers.  The  section  as 
drawn  is  identical  with  that  of  the  shafts  installed  in 
the  Oliver  filters  over  8  x  8  ft.  in  size.  It  is  also  the 
same  shaft  referred  to  in  my  article  of  Aug.  3. 

As  suggested  by  him,  the  short  inserts  will  easily 
pass  through  the  packing  glands  after  removal  of  the 
pins;  but  it  will  be  observed  that  the  larger  section 
made  up  of  extra  heavy  pipe  can  only  be  removed  over 
the  top  of  the  tank,  even  after  taking  off  the  paddles. 
If,  therefore,  this  part  becomes  defective,  as  it  did  in 
the  case  described,  there  is  only  the  one  remedy.  I  am 
informed  that  the  Oliver  Filter  Co.  is  providing  a 
hand  hole  in  the  ends  of  its  newer  machines,  which  is 
large  enough  to  take  care  of  the  entire  shaft  and  over- 
comes this  troublesome  feature.       F.  Dean  Bradley. 

Pittsburg,  Calif.,  Nov.  30,  1918. 


About  Spanish 

A  great  deal  of  piffle  is  written  about  Spanish,  its 
importance,  and  the  necessity  for  its  study  in  schools 
and  colleges.  Like  Mr.  Finlay,  I  shall  begin  with  a  few 
axioms,  and  though  they  may  not  be  so  self-evident 
as  his  are,  they  can,  nevertheless,  be  proved,  and  I  am 
here  to  do  it. 

My  first  axiom  is  that  Spanish  is  unimportant.  The 
important  South  Americans  speak  or  at  least  understand 
English,  and  it  is  not  worth  while  to  learn  Spanish 
for  the  others. 

No  one  can  say  in  Spanish  "standard  gage,"  or  "stand- 
ard pipe,"  or  "standard  rails,"  and  no  language  can  be 
important  in  the  commercial  and  manufacturing  world 
which  lacks  these  phrases.  A  thing  which  partly  offsets 
this  is  the  fact  that,  although  the  idea  of  standard  is 
missing,  the  standard  articles  themselves  are  used,  quite 
impartially — all  of  them.  One  finds  six  or  seven  stand- 
ard railway  gages,  four  standard  pipe  threads  and  a 
dozen  standard  rail  sections. 

My  second  axiom  is  that  there  is  no  necessity  for 
the  study  of  Spanish  in  schools  and  colleges.  Many 
engineers  studied  Spanish  in  the  university  by  reading 
Don  Quixote  (skipping  the  worst  parts),  and  though 
it  was  interesting  and  exciting,  it  was  a  waste  of  energy. 
In  one  instance,  of  an  entire  class  of  90  students,  only 
one  can  now  speak  Spanish,  and  he  learned  this  long 
after  reading  Don  Quixote. 


The  Mayor  of  Boston  has  written  a  whole  column  in 
the  Evening  Post  in  which  he  proves  that  not  only 
Spanish,  but  also  Portuguese,  should  be  taught  in  all 
public  schools  and  colleges.  Poor  little  children !  Wliat 
have  we  done  to  merit  such  punishment  as  this?  (He 
also  thinks  that  we  children  should  study  the  metric 
system.)  Another  contributor  suggests  the  slight  ad- 
dition of  Dano-Norwegian,  Dutch,  Chinese,  Japanese, 
Russian,  and  Italian,  with,  of  course,  French.  Surel 
He  thinks  a  good  scheme  would  be  to  teach  mathematics 
in  French  and  geography  in  Spanish.     Quite  so! 

Another  axiom:  No  one  ever  learned  to  speak  Span- 
ish in  the  grammar  school  or  college.  He  may  tell  you 
that  he  did,  but  if  you  will  dig  deep,  you  will  find  that 
he  spent  a  year  or  two  in  Mexico  or  South  America  or 
Spain.  What  he  learned  of  Spanish  at  school  or  college 
is  negligible. 

Another  axiom:  Few  persons  have  any  possible  use 
for  Spanish.  There  is  the  office  man  who  writes  the 
letters  and  translates  the  bills  of  lading  for  the  con- 
sular invoice.  No  American  can  learn  Spanish  enough 
to  do  this  in  correct  Spanish.  This  man  gets  $18  per 
week.     If  he  knows  three  languages  his  salary  is  $17. 

Then  there  is  the  captain  of  the  Emergency  Fleet 
steamer.  If  he  is  like  his  British  brother,  he  will  know 
about  eight  words,  and  I  positively  decline  to  say  what 
they  are. 

Then  there  is  the  waiter  in  the  hotel.  At  least  one 
waiter  in  every  first-class  hotel  should  speak  Spanish, 
because  in  the  hotels  here  there  are  occasional  visitors 
who  speak  that  language,  and  in  the  hotels  in  South 
America  many  do.  This  waiter  is  usually  foreign  born, 
.«o  that  we  American  boys  and  girls  who  arc  being 
trained  for  this  profession  need  not  know  Spanish. 

We  have  last,  then,  only  the  traveling  salesman 
and  the  traveling  buyer.  The  former  requires  a  few 
words  at  table  and  in  getting  his  baggage  ashore,  but 
if  he  uses  their  English  equivalent  vigorously  the  results 
are  equally  good. 

In  engineering  lines,  everybody  in  South  America,  of 
course,  speaks  Engli.^h,  because  most  of  those  who 
amount  to  anything  in  engineering  have  been  educated 
abroad.     Many  are  English  or  of  English  descent. 

In  agriculture,  there  are  no  traveling  salesmen. 

Most  of  the  shoes  are  made  locally,  and  the  shoe  ma- 
chinery salesman  (he  is  still  there,  I  believe)  considered 
Spanish  to  be  convenient  but  not  necessary. 

In  selling  drygoods,  it  is  advisable  to  know  a  few 
words  of  Spanish,  though  all  the  houses  have  English- 
speaking  officers.  Whatever  Spanish  is  desired  can  be 
learned  in  a  few  hours  a  day  on  the  steamer,  before 
you  reach  the  first  place  where  there  is  a  store. 

I  knew  the  manager  of  a  huge  copper  mine  who  did 
not  know  enough  Spanish  to  .say  "tomorrow,"  yet  he  was 
the  best  who  ever  held  the  position,  and  was  entirelj' 
successful  in  meeting  the  wishes  of  the  local  govern- 
ment.   But  this  manager  certainly  knew  men  and  mines. 
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I  know  an  Englishman,  manager  of  a  nitrate  plant, 
who  speaks  Spanish  in  a  way  to  make  one  hate  the  whole 
human  race — yet  he  has  no  strikes  and  his  company  pays 
dividends.  He  says  he  has  been  on  the  pampas  10  years, 
and  the  bloody  Chileans  have  not  learned  English  yet! 

There  is  a  representative  of  a  well-known  American 
manufacturer  in  South  America.  He  has  been  there  for 
several  years.  He  is  a  young  man,  and  is  fond  of  the 
Chilean  girls,  and  tries  to  talk  to  them.  They  pretend  to 
understand,  though  I  have  been  asked  confidentially  to 
translate  his  Spanish.  But  how  that  boy  can  sell  his 
line!  If  I  told  what  his  line  was,  you  would  recognize 
him.  He  certainly  knows  his  business,  and  think  what 
a  pity  it  would  have  been  if  he  had  waited  to  learn 
Spanish  before  learning  his  business! 

There  is  a  buyer  of  casings  in  the  Argentine.  He  in- 
variably salutes  his  customers  with  "Bonus  dias,  senor" 
(without  the  n,  which  he  considers  an  affectation),  but 
he  could  buy  casing  if  he  was  deaf  and  dumb.  He  knew 
all  about  casings  before  he  knew  where  the  Argentine 
was- — probably  learning  about  casings  while  his  present 
competitors  were  studying  Spanish  in  college. 

A  friend  of  my  father  writes  all  the  copy  for  a  weekly 
market  letter  in  Spanish.  A  poor  thing,  but  all  his  own. 
The  Spanish  is  not  the  "pure  Castilian"  which  is  studied 
at  college,  but  rather  a  Spanish  with  a  piquancy  (and 
sometimes  a  construction)  quite  unique. 

One  Spanish  subscriber  wrote  him,  "I  am  not  in- 
terested in  metals  or  engineering  or  the  market,  but 
I  have  seen  one  copy  of  your  Revista  and  simply  must 
see  every  issue,  though  five  dollars  is  a  good  deal  of 
money  to  me.  I  am  of  a  melancholy  disposition,  and 
your  Spanish  affords  me  great  relief."  Nevertheless — • 
and  this  is  the  point  of  the  whole  story — because  it  of- 
fers something  of  value,  his  readers  pay  for  it,  and  they 
will  pay  your  salesman  for  your  products,  whatever  his 
Spanish  may  be,  provided  he  knows  his  business. 

The  Commerce  Reports  of  Oct.  5  has  an  excellent  ar- 
ticle by  C.  D.  Snow  on  "Foreign  Languages  in  England 
and  the  United  States." 

Spanish  is  useful,  but  not  nearly  so  important  as  it 
would  appear.  Briefly,  all  the  correspondence  and  office 
routine  must  be  done  by  those  with  whom  the  language 
is  mother-tongue.  The  salesman  must  know  his  business 
first,  last  and  all  the  time,  and  should  be  chosen  on  these 
grounds  alone.  If  he  is  one  of  the  best  salesmen  in 
your  organization,  he  will  be  bright  enough  to  pick  up 
enough  Spanish  for  his  business  needs. 

To  produce  the  hundred  or  two  hundred  salesmen  who 
are  traveling  in  Spanish-speaking  countries,  it  is  noth- 
ing short  of  a  crime  to  make  millions  of  us  children 
waste  time  studying  at  Spanish,  but  never  learning  it. 
George  Washington. 

New  York,  Dec.  1,  1918.  (Aged  10  years) 


Grouting  in  Mine  Shafts 

I  was  much  interested  in  the  article  "The  Cementa- 
tion Process  in  Mining."  by  A.  H.  Krynauw,  which  ap- 
peared in  the  Journal  of  Dec.  7,  1918.  In  the  United 
States  this  process  is  called  grouting,  and  is  extensively 
employed  in  shafts  or  tunnels  having  a  concrete  lining. 
In  this  country,  however,  the  cement  or  grout  is  usually 
forced  into  the  rock  by  compressed  air.  A  pump  han- 
dling grout  must  give  constant  trouble,  owing  to  the 


.setting    of   the    cement.      Cement    sets    with    annoying 
rapidity  under  pressure,  frequently  clogging  the  valves. 

The  method  outlined  for  shutting  off  water  in  shafts 
where  the  lining  is  not  strong  enough  to  stand  high 
pressure  sounds  very  simple,  but  in  practice  it  is  a  long 
and  tedious  process.  The  water  must  be  kept  away 
from  the  concrete,  as  it  is  being  poured,  before  placing 
the  lining.  This  is  done  by  means  of  thin  steel  plates, 
called  pans,  placed  against  the  rock.  These,  in  turn,  are 
pierced  by  enough  pipes  to  allow  the  water  to  flow 
through  them  freely  without  damming  back.  Each 
"weep"  hole  should  have  another  hole  above  it  to  relieve 
the  pressure.  The  pipes  must  be  threaded  so  that  a 
stop  cock  and  connections  from  the  grout  machine  can 
be  screwed  on. 

Grouting  should  be  started  at  the  lowest  hole  when 
the  concrete  has  sufficiently  set.  The  stop  cock  is  opened 
and  grout  forced  in  until  the  space  between  the  pan  and 
the  rock  is  completely  filled.  This  must  be  done  at  about 
100  lb.  per  sq.in.,  to  avoid  putting  too  much  pressure 
on  the  lining,  as  the  pressure  acts  on  the  entire  area 
that  has  been  "panned"  off.  Care  must  be  taken  to  keep 
the  vent  holes  open  so  that  no  air  will  be  imprisoned, 
and  so  prevent  the  complete  filling  of  all  adjacent  holes. 
When  grout  begins  to  come  from  the  vent  holes,  or  no 
more  can  be  forced  into  the  hole  that  is  being  grouted, 
the  stop  cock  is  closed  and  the  machine  moved  up  to  the 
next  ring  of  holes.  As  the  grouting  proceeds  up  the 
shaft,  there  comes  a  time  when  it  reaches  the  top  of  the 
water,  and  the  water  is  therefore  shut  off.  This,  how- 
ever, will  not  invariably  give  a  dry  shaft.  As  the 
water  pressure  increases,  the  water  will  seep  through 
the  lining,  sometimes  in  considerable  quantity.  The 
grouting  process  must  be  repeated  several  times. 

In  the  final  stage  the  "weep"  holes  are  drilled  out 
and  the  drilling  is  continued  deeply  into  the  rock.  It 
may  also  be  necessary  to  drill  additional  holes  through 
the  lining.  Grouting  is  then  resumed  at  high  pressure, 
200  to  300  lb.  per  sq.in.,  as  the  water  pressure  must 
now  be  overcome,  and  the  further  the  grout  can  be 
driven  into  the  cracks  of  the  rock  the  dryer  the  shaft 
will  be.  The  idea  is  to  drive  the  water  away  from  the 
lining  altogether,  and  here  is  where  the  trouble  begins. 
The  watercourse  may  not  be  deep  in  the  rock,  as  de- 
scribed in  Mr.  Krynauw's  article,  but  may  be  adjacent 
to  the  lining,  in  which  case  the  pressure,  instead  of  be- 
ing exerted  on  the  rock,  will  come  on  the  lining,  and  a 
cracked  lining  or  a  blown-out  section  will  result. 

A  lining  which  cracks  or  otherwise  shows  signs  of 
weakness  is  not  always  hopeless.  Sometimes  such  sec- 
tions must  be  cut  out  and  a  stronger  lining  put  in,  or 
they  may  be  strengthened  by  careful  grouting  until  they 
will  stand  as  much  pressure  as  the  remaining  sections. 

A  little  sand  will  often  be  found  beneficial  in  closing 
cracks,  but  it  cannot  be  used  where  the  cracks  are  very 
fine,  as  the  sand  will  not  penetrate  where  the  grout  alone 
will.  Sand  is  also  beneficial  in  filling  large  holes,  such 
as  are  found  in  limestone.  Large  cracks  should  first  be 
closed  with  pine  wedges,  as  described  by  Mr.  Krynauw. 
For  very  fine  cracks  the  pressure  should  be  such  that 
grout  is  forced  through  the  crevices,  which  should  then 
be  carefully  caulked  with  lead  wool,  and  the  cement  given 
time  to  set.  A.  K.  Friedrich, 

Shaft  Inspector,  Buckeye  Coal  Co. 

Nemacolin,  Greene  County,  Penn.,  Dec.  14,  1918. 
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Labor  and  Reconstruction 

J.  Parke  Channing's  address  at  the  Reconstruc- 
tion Conference  at  Atlantic  City  on  Dec.  4th,  which  ap- 
peared in  the  Dec.  14  issue  of  the  Journal,  was  particu- 
larly timely,  pertaining,  as  it  does,  not  only  to  mining 
but  to  all  classes  of  industry.  There  can  be  no  doubt 
that  reciprocity  on  the  part  of  labor  is  needed  to  solve 
the  industrial  problem.  Many  employers  know  this. 
and  the  rest  will  learn  it  before  long.  Many  laborers 
do  not  know  it:  they  neither  realize  the  necessity  of  it 
nor  know  how  to  reciprocate.  The  problem  of  insti'ucting 
labor  in  this  direction  is  the  difficult  task  that  employ- 
ers have  before  them. 

This  education  cannot  be  given  through  books  or 
lectures;  indeed,  it  is  more  a  question  of  alteration 
of  character  than  education  in  its  commonly  accepted 
significance.  It  cannot  be  acquired  by  the  laborer  in  a 
short  time.  It  means  years  of  careful  handling — the 
changing  of  men  from  ten-day  miners  to  thrifty  resi- 
dents of  a  permanent,  progressive  community.  It  means 
the  careful  handling  of  the  younger  generation,  par- 
ticularly between  the  ages  of  12  and  25,  during  the  pe- 
riod of  character  formation.  The  Bunker  Hill  &  Sul- 
livan Co.  has  been  working  along  these  lines  for  the 
last  18  years.  The  Phelps  Dodge  Corporation  is  doing 
excellent  work,  and  many  other  younger  organizations 
have  started  movements   in   that  direction. 

Though,  as  Mr.  Channing  states,  there  may  have  been 
some  ill-advised  remarks  respecting  the  reduction  of 
wages  and  the  increase  of  hours,  it  is  questionable  if 
his  statement  that  there  is  nothing  to  justify  predic- 
tions of  such  a  character  is  not  a  little  too  optimistic. 
If  by  wages  he  refers  to  the  gross  amount  of  money 
received,  he  is  wrong.  There  are  tangible  reasons  for 
believing  that  these  will  fall  in  the  course  of  readjust- 
ment. If  by  wages  he  means  the  net  return  above  cost 
of  normal  existence,  he  is  more  likely  to  be  right,  and 
there  is  every  reason  to  hope  that  this  will  be  main- 
tained. The  compensation  which  is  represented  by  those 
things  that  make  life  worth  while,  a  family  and  a  com- 
fortable home,  some  sane  recreation,  some  wholesome 
diversion  from  the  monotonies  of  the  work-day  life — 
these  are  the  wages  that  we  would  like  to  see  main- 
tained, but,  as  stated  above,  labor  is  not  yet  prepared 
to  do  its  part  in  cooperating.  Years  must  pass  before 
this  is  possible;  and  wages  will  fall  in  the  meantime. 

With  the  normal  demand  for  food  in  Europe  and  a 
shortage  in  supply  which,  for  the  present,  must  be  made 
up  by  the  United  States,  there  is  no  immediate  pros- 
pect of  a  reduction  in  the  cost  of  living.  For  a  short 
time  we  may  be  called  upon  to  furnish  Europe  with 
even  more  than  we  have  been  sending  across  the  At- 
lantic recently,  but  .sooner  or  later  Europe  will  produce 
again;  and,  as  more  shipping  becomes  available,  food 
will  go  forward  from  Australia  and  South  America  to 
relieve  the  demands  on  our  home  markets.  The  pro- 
duction of  wheat  in  the  United  States  for  1919  promises 
to  create  a  record.  There  is  also  an  abundance  of  grain 
now  awaiting  shipment  from  Australia,  and  food  prices 
are  bound  to  come  down  before  long. 

As.xuming  that  industry  will  remain  practically  con- 
stant in  its  activities,  and  that  the  demand  for  labor  will 
hold  con.stant  also,  wages  might  be  expected  to  remain 
constant,  and  a  fall  in  the  price  of  fond  would  then  be 


equivalent  to  a  rise  in  wages,  and  there  would  certainly 
he  a  net  gain  to  the  worker.  Presuming  that  industry 
does  not  remain  constant  and  that  the  demand  for  labor 
diminishes,  as  we  know  that  it  is  diminishing  in  some 
lines  already,  then  this  surplus  labor  must  find  work 
somewhere;  and,  if  it  cannot  get  it  where  the  demand 
at  high  wages  exists,  it  will  get  it  where  industry  is  re- 
viving on  a  lower  scale.  Falling  food  prices  will  then 
enable  labor  to  accept  the  lower  gross  wages  without 
sacrificing  its  advantages  in  net  wages. 

I  hope  that  in  new  industrial  lines  there  will  be  a 
demand  for  all  the  labor  that  has  recently  been  em- 
ployed in  war  work,  and  that  the  demand  will  keep  up 
the  standard  of  wages,  but  there  are  reasons  to  fear  that 
during  a  period  of  readjustment  a  good  many  men  will 
be  looking  for  employment.  The  daily  press  is  now 
reporting  that  thousands  and  tens  of  thousands  of  men 
throughout  the  Central  West  lack  employment.  If  these 
reports  are  correct,  then  the  law  of  supply  and  demand 
will  take  its  normal  course,  and  both  prices  and  wages 
will  fall,  in  spite  of  all  that  will  be  done  in  the  way 
of  reciprocity. 

If  one  examines  the  index  numbers  of  commodities 
for  the  last  century,  it  will  be  observed  that,  coincident 
with  every  war  of  importance,  these  figures  have  risen; 
and,  following  the  declaration  of  peace,  they  have 
gradually  fallen  again.  This  war  has  been  different 
from  all  other  wars  in  the  amount  of  damage  that  has 
been  done  and  in  the  extent  of  replacement  that  must 
be  made  when  peace  is  declared,  but  though  this  is 
true  it  is  also  true  that  the  world  is  now  better  equipped 
to  make  good  the  destruction  than  it  has  ever  been  be- 
fore. On  the  whole,  the  war  has  been  much  the  same 
as  other  wars,  except  that  it  was  conducted  on  a  mag- 
nified scale,  and  economic  conditions  may  be  expected 
to  follow  the  same  sequence  as  in  the  past.  It  is  hard 
to  believe  that  commodity  prices  and  labor  will  not,  if 
left  to  take  care  of  themselves,  follow  the  same  path 
that  they  have  in  other  post-bellum  days. 

Hence,  more  than  ever  should  the  industry  strive  for 
what  Mr.  Channing  advocates — reciprocity  on  the  part 
of  labor— with  the  hope  that  it  may  lose  none  of  its 
advantages,  and  that  the  capital  upon  which  it  depends 
for  a  living  may  not  be  destroyed.       F.  F.  Sharpless. 

New  York,  Dec.  31  1918. 


Reconstruction  Suggestion  From  Mexico 

It  would  seem  to  some  of  us  down  here  that  if  there 
was  less  talk  about  maintaining  high  wages,  and  the 
President  would  declare  Mar.  17  as  "Reconstruction 
Pay,"  at  the  same  time  recommending  that  the  prices 
of  all  articles  which  have  risen  perceptibly  since  the 
beginning  of  the  war  be  cut,  say,  lO'^c  on  that  day, 
and,  furthermore,  that  ever>-one  receiving  high  wages 
brought  about  by  the  world  war  should  consent  to  a 
cut  of  lO'^r,  a  more  healthy  situation  could  be  created 
all  around  and  ultimate  good  brought  to  all  of  the 
people  in  the  United  States.  It  would  give  every  na- 
tionality a  chance  to  .show  what  it  is  made  of. 

If  employers  find  that  they  can  .secure  men  for  less 
wages,  they  may  employ  more,  and  thus  relieve  the 
situation  to  .some  extent.  H.    C.    E. 

San  Luis  Potosi,  Mexico,  Jan.  8,  1919. 
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War-Minerals  Relief  Bill  Altered 

After  conferring  with  the  Secretarj'  of  the  Interior, 
Senator  Henderson,  of  Nevada,  has  decided  to  reintro- 
duce his  bill  for  the  relief  of  producers  of  war  minerals 
as  an  amendment  to  the  Dent  bill.  The  text  has  been 
altered  by  inserting,  after  the  sentence  authorizing  the 
Secretary  of  the  Interior  to  determine  the  amount  in- 
vested looking  to  the  production  of  war  minerals,  the 
following:  "The  production  of  which  was  in  pursuance 
of  a  request  or  demand  of  the  War  Industries  Board, 
the  Shipping  Board,  the  Department  of  the  Interior,  or 
other  authorized  agency  of  the  Government." 

At  the  close  of  Section  1  of  the  old  bill,  a  proviso 
is  inserted  as  follows:  "Provided,  however,  that  the 
said  Secretary  shall  only  ascertain  and  determine  and 
liquidate  such  claims  arising  hereunder  as  shall  have 
been  made  and  filed  with  the  Department  of  the  Interior 
on  or  before  three  months  from  and  after  the  approval 
of  this  act." 


Redfield  Takes  Conservation  Work 

The  conservation  division  of  the  War  Industries 
Board  has  been  taken  over  by  the  Department  of  Com- 
merce. It  now  will  be  known  as  the  Industrial  Co- 
operation Service.  Conservation  of  labor,  material  and 
capital,  through  studies  of  individual  industries,  will 
be  the  object  which  it  is  hoped  to  attain.  Secretary 
Redfield,  however,  emphasizes  the  fact  that  no  element 
of  compulsion  is  to  enter  into  the  relation  of  the  service 
with  the  industries.  "The  service,"  he  says,  "is  pro- 
motive purely,  depending  on  consent  to  methods  ap- 
proved by  common  council  and  trade  experience.  In 
no  sense  is  it  restrictive  and  in  no  sense  is  it  a  police 
body."    Continuing,  Secretary  Redfield  said  further: 

If  some  particular  industry  should  desire  to  put  into  effect  within 
itself  such  a  program  as  would  enable  it  to  simplify  manufactiir- 
ing  processes  and  to  eliminate  such  of  its  product  as  was  wasteful 
of  material  and  labor  tending  to  increase  general  costs  of  produc- 
tion, such  a  program  would  be  considered  by  the  Service  in  con- 
ference with  members  of  the  industry.  If  the  plan  seemed  wise 
and  reasonable,  it  would  be  indorsed  by  the  Service.  It  must  be 
understood  clearly  that  the  administration  of  the  program,  if  ad- 
ministration be  necessary,  lies  within  the  industry  itself.  It  will 
be  impossible  to  carry  this  work  any  further  than  the  spirit  of 
industry  itself  will  carry  it. 


Seeking  Storage  for  Nitrate  of  Soda 

The  War  Department  is  finding  considerable  diffi- 
culty in  obtaining  storage  for  its  surplus  of  nitrate  of 
soda.  The  railroads  are  lending  aid  and  have  agreed 
to  find  storage  for  153,619  tons  at  the  following  points: 
Galveston,  8500  tons;  New  Orleans,  5000  tons;  Mobile, 
21,645  tons;  Pensacola,  10,560  tons;  Tampa,  6500  tons; 
Jacksonville,  27,237  tons ;  Fernandina,  4000  tons ;  Bruns- 
wick, 15,744  tons;  Savannah,  36,433  tons;  and  Wil- 
mington, 18,000  tons.  In  addition,  the  War  Depart- 
ment has  had  to  contract  for  expensive  space,  and  a 
large  number  of  commercial  dealers  have  accepted 
nitrates  for  storage. 


Engineers  To  Visit  France 

A  delegation  from  the  U.  S.  Bureau  of  Mines  will 
visit  France  to  make  a  study  of  the  engineering  work 
being  done  in  the  recovery  of  the  mines  systematically 
damaged  by  the  Germans.  The  body  will  be  headed  by 
George  S.  Rice.  The  other  members  are  F.  G.  Cottrell 
and  F.  H.  Probert.  The  delegation  will  sail  early  in 
February,  to  remain  in  France  for  three  months  or 
possibly  for  a  longer  period. 


Pyrites  May  Be  Imported  Freely 

All  restrictions  upon  the  importation  of  iron  pyrites 
were  removed  as  of  Jan.  16  by  the  War  Trade  Board. 
In  addition,  the  restrictions  have  been  removed  from 
graphite,  graphite  crucibles,  iron  ore,  chrome  ore, 
chromite,  manganese  ore,  manganese  dioxide,  copper 
ore,  copper  concentrates,  and  monazite  sand.  Licenses 
will  be  issued  for  the  importation  of  ferromanganese 
from  Great  Britain  to  cover  shipments  which  were  con- 
tracted for  by  American  consumers  prior  to  Apr.  6, 
1917.  It  this  case,  the  affidavit  of  the  importer  or  a 
written  statement  from  the  consumer  of  the  existence 
of  the  contract  will  be  considered  sufficient  evidence. 

The  order  with  regard  to  iron  ore  supersedes  the 
order  of  Nov.  11  affecting  low-phosphorus  iron  ore  from 
Spain,  Sweden,  Norway,  and  North  Africa,  and  the 
order  of  Dec.  7,  affecting  calcined  spathic  iron  ore 
originating  in  and  coming  from  England. 


Urges  International  Commissions 

Permanent  international  commissions  to  handle  prob- 
lems concerning  raw  materials,  food,  and  other  ques- 
tions are  being  urged  by  William  S.  Culbertson,  of  the 
U.  S.  Tariff  Commission.  He  outlines  his  views  as 
follows : 

In  the  world  out  of  which  the  Great  War  sprang  as  inevitably 
as  sparks  fly  upward,  a  nation  aggrieved  by  shipping,  trade,  or 
financial  discriminations  had  only  the  alternative  before  it  of 
submitting  or  retaliating.  If  it  submitted,  it  nursed  its  grievance 
into  suspicion  and  hatred ;  if  it  retaliated,  the  world  witnessed  a 
commercial  war  which  increased  ill  feeling.  The  need  was  great, 
and  now,  after  the  war,  is  even  greater  for  international  commis- 
.sions  which  will  investigate  and  offer  a  solution  to  these  commercial 
rivalries  before  they  result  in  conflict.  The  Allied  Maritime 
Transport  Council,  which  has  rendered  such  genuine  service  dur- 
ing the  war,  suggests  the  field  for  an  international  shipping  com- 
mission. The  food  and  raw  material  executives  of  the  Allies  may 
be  regarded  as  the  beginnings  of  the  organization  for  handling 
world  problems  concerning  food  and  raw  materials.  Anarchy,  be- 
fore the  war,  reigned  almost  supreme  in  international  trade  rela- 
tions. Because  there  were  no  international  standards  of  compe- 
tition, the  only  restraints  on  unfair  practices  by  great  export 
syndicates  were  those  exercised  by  nations,  and  they  were  In- 
effective. An  international  trade  commission  could  be  of  great 
service  in  making  competition  between  nations  fair.  Investments 
and  concessions  in  politically  backward  countiies  should  also  be 
under  an  advisory  commission,  which  would  view  the  problem  In 
the  light  of  international  needs.  An  international  tariff  com- 
mission, as  the  discussions  in  this  address  indicate,  is  imperative. 
It  would  act  as  an  arbiter  in  tariff  disputes  between  nations,  give 
publicity  to  concealed  di.scriminations,  investigate  and  report  on 
the  economic  phases  of  any  exceptions  to  the  general  rule  of 
equality  of  treatment  and  opportunity,  and  at  stated  times  sub- 
mit, as  should  the  other  international  commissions,  its  reports 
and  findings  to  the  reassembled  delegates  of  the  nations. 
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Seek  To  Establish  Potash  Industry 

Washington  Correspondence 

A  determined  attempt  is  being  made  to  secure  legisla- 
tion favorable  to  the  development  of  a  domestic  potash 
industry.  Producers  have  been  in  conference  with  the 
potash  specialists  of  the  U.  S.  Bureau  of  Mines  and  have 
been  able  to  find  some  support  for  legislation  to  provide 
that  no  potash  is  to  be  imported  without  a  license  show- 
ing, among  other  things,  the  exact  quantity  brought  into 
the  country.  The  total  imports  are  not  to  exceed  the 
difference  between  domestic  production  and  domestic  re- 
quirements. It  also  is  suggested  that  a  potash  corpora- 
tion be  formed  to  purchase  and  sell  potash  with  the 
object  of  assisting  the  industry  by  carrying  such  sur- 
pluses of  stock  as  will  be  required.  Another  function  of 
the  company  would  be  to  carry  on  its  experimental  work 
with  processes  which  give  promise  of  developing  to  a 
commercial  basis.  The  idea  is  to  limit  such  legislation 
to  a  period  of  a  few  years. 

It  is  expected  that  a  bill  will  be  evolved  in  the  near 
future  which  will  meet  the  approval  of  the  Secretary  of 
the  Interior.  The  foregoing  proposals,  along  with 
others,  have  been  submitted  to  Secretarj-  Lane,  but  as 
yet  he  has  given  none  of  them  his  approval. 


The  Annual  Meeting  of  the  A.  I.  M.  E. 

International  cooperation  in  mining  in  North  America 
will  be  one  of  the  principal  topics  to  be  discussed  at  the 
119th  meeting  of  the  American  Institute  of  Mining 
Engineers,  to  be  held  in  New  York,  Feb.  17  to  20.  In 
the  course  of  the  convention  two  joint  sessions  with  the 
Canadian  Mining  Institute  and  one  joint  session  with 
the  American  Institute  of  Electrical  Engineers  will  be 
held.  A  number  of  prominent  members  of  the  Canadian 
Institute  will  be  present. 

Improving  the  relations  of  capital  and  labor  and  the 
possibility  of  a  uniform  mining  law  for  North  America 
will  be  among  the  principal  subjects  which  the  Canadian 
engineers  will  discuss  with  the  American  Institute. 
Many  of  these  topics  will  deal  with  after-the-war  prob- 
lems of  great  significance  to  American  business.  Three 
of  the  four  days  of  the  convention  will  be  devoted  to 
business  and  technical  sessions,  with  entertainment 
features  in  the  evenings,  and  the  fourth  day  will  be 
given  over  to  an  excursion  to  the  Federal  shipyard  at 
Newark  Bay,  where  an  electrically  welded  ship  is 
being  built.  The  subject  of  electric  welding  is  one  of 
the  principal  topics  to  be  taken  up  by  the  American 
Institute  of  Electrical  Engineers  in  joint  session  with 
the  mining  engineers  on  Wednesday,  Feb.  19. 

The  .social  features  of  this  year's  meetings  will  include 
an  evening  entertainment,  a  visit  to  the  Metropolitan 
Museum  of  Art  and  Senator  Clark's  art  galleries,  a 
matinee,  the  reception  of  the  president,  and  the  annual 
banquet. 

The  committees  in  charge  include  the  following: 

Arrangements,  Allen  H.  Rogers,  chairman;  W.  S. 
Uick.son,  9ecretar>-;  .1.  VZ.  .Johnson,  Jr.;  F.  T.  Rubidge, 
P.  (r.  Spilsbury,  H.  C.  Parmelee  and  Forest  Rutherford. 
Committee  on  annual  dinner,  F.  T.  Rubidge  and  E.  B. 
Sturgis.  Committee  on  luncheon.  Forest  Rutherford, 
chairman,  and  E.  Maltby  Shipp.  Committee  on  patriotic 
meetings,  H.  C.  Parmelee,  chairman. 


Would  License  Patents 

Washington  Correspondence 

A  bill  has  been  introduced  in  the  Senate  authorizing 
the  Federal  Trade  Commission  to  handle  inventions, 
patents,  and  patent  rights  under  a  licensing  system  with 
the  idea  of  being  helpful  to  industry  and  to  the  in- 
ventors or  patentees.  Special  mention  is  made  in  the  bill 
of  patents  obtained  on  processes  devised  by  employes  of 
the  Government.  Provision  is  made  for  financial  re- 
muneration of  those  developing  meritorious  investions. 


Perkin  Medal  Goes  to  Doctor  Cottrell 

Dr.  Frederick  Gardner  Cottrell,  chief  metallurgist  of 
the  U.  S.  Bureau  of  Mines,  was  presented  with  the  Per- 
kin medal  for  chemical  discovery  by  the  Society  of 
Chemical  Industry  at  the  Chemists'  Club,  New  York,  on 
Jan.  17.  The  American  Chemical  Society  and  the  Amer- 
ican Electrochemical  Society  concurred  in  the  decision. 

The  work  of  Doctor  Cottrell  was  selected  for  this 
honor,  says  the  New  York  Sun.  because  it  is  judged  to 
have  an  important  bearing  on  the  development  of  in- 
dustry. Doctor  Cottrell  invented  a  precipitation  process 
by  means  of  which  soot  and  particles  of  metals  and 
chemicals  are  eliminated  from  smoke  before  it  is  dis- 
charged into  the  air.  Through  its  use  the  noxious  and 
acid  fumes  from  copper  smelteries  may  be  kept  from 
vitiating  the  atmosphere  and  destroying  vegetable  and 
animal  life,  and  valuable  metals  may  be  reclaimed. 

Doctor  Cottrell,  in  accepting  the  medal,  announced  a 
new  process  for  extracting  the  gas  helium  from  the  at- 
mosphere, which  is  expected  to  have  a  tremendous  effect 
upon  aerial  navigation.  This  gas  is  very  buoyant  and 
non-inflammable.  Its  production  was  once  so  expensive 
that  it  was  regarded  as  a  laboratory  experiment,  but 
in  the  stress  of  war  two  processes  for  developing  it 
cheaply  have  been  found,  and  Doctor  Cottrell's  method 
produces  it  still  more  cheaply. 

The  Perkin  medal  is  named  after  Sir  William  Henry 
Perkin,  who  discovered  the  first  aniline  dye  and  to 
whom  it  was  first  awarded.  Aniline  dyes  were  first 
developed  in  England,  it  was  pointed  out.  thus  shatter- 
ing another  popular  German  myth. 


Sweden  To  Receive  Metals 

Washington  Correspondence 

Provisions  have  been  made  by  the  War  Trade  Board 
which  permit  the  exportation  to  Sweden  of  lead,  alu- 
minum, nickel,  mica,  graphite,  metals  not  worked,  cruci- 
bles, tin  plate,  and  similar  commodities  when  consigned 
to  the  Swedish  Metal  Import  Association.  The  Swedish 
Raw  Phosphate  Import  Association  will  likewise  receive 
phosphatt's,  and  the  Chemical  Industries  Import  Asso- 
ciation will  receive  sulphur,  technical  oils,  stone  rosin, 
and  like  materials. 


A  l.nrRe  ()vcr-rrnduction  of  I'ik  Iron,  Chronip  Ore,  spiegel 
and  ferromiingiuiciic  faces  the  iron  and  stocl  men  of  America 
with  n  possihio  lowering  of  the  prices  of  these  products.  At 
a  meeting  of  the  Associated  Manufacturers  of  Merchant  Pig 
Iron  and  the  American  Association  of  Pig  Iron  Manufac- 
turers, the  two  aasocintions  of  American  producers,  this 
phase  of  the  iron  industry  was  discussed. 
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Mining  and  Metallurgical  Society 

The  Mining  and  Metallurgical  Society  of  America 
held  its  annual  meeting  at  the  Engineers'  Club  in  New 
York,  on  Jan.  14,  at  which  the  reports  of  the  officers  for 
the  previous  year  were  made. 

The  tellers  reported  the  result  of  the  ballot  for  officers 
for  1919,  and  the  following  were  declared  elected:  Presi- 
dent, H.  H.  Knox;  vice-president,  F.  F.  Sharpless;  sec- 
retary and  treasurer,  Louis  D.  Huntoon.  The  following 
were  elected  to  the  Council:  W.  R.  Ingalls,  Walter  H. 
Aldridge,  J.  E.  Spurr,  Ralph  Arnold,  and  C.  W.  Goodale. 

At  the  evening  session,  following  the  annual  dinner, 
which  was  attended  by  about  60  members  and  their 
guests,  the  award  of  the  gold  medal  of  the  society  to 
Eugene  Schneider,  head  of  the  Creusot  Works  in 
France,  for  distinguished  service  in  the  metallurgy  of 
iron  and  steel,  was  announced.  The  presentation  of  this 
medal  will  take  place  later. 

The  retiring  president,  W.  R.  Ingalls,  then  delivered 
an  address  on  "The  Economic  Duties  of  the  Engineer," 
which  was  followed  by  a  supplementary  address  by  the 
incoming  president,  H.  H.  Knox. 

The  meeting  was  one  of  the  most  successful  in  the 
history  of  the  society. 


Penarroya's  New  Lead  Plant 

Bradley,  Bruff  &  Labarthe,  San  Francisco,  have  been 
retained  as  engineers  by  the  Societe  Miniere  et  Metal- 
lurgique  de  Penarroya,  for  the  design  of  a  new  lead 
smeltery  and  refinery  to  be  erected  at  Penarroya,  in 
Spain.  The  plant  will  be  thoroughly  modern  in  every 
way,  and  special  attention  will  be  directed  toward  the 
mechanical  handling  of  materials.  Manual  labor  will 
be  dispensed  with  as  far  as  practicable  in  the  operation 
of  an  establishment  of  this  kind.  Crushing  and  sam- 
pling machinery,  multiple-hearth  and  Dwight  &  Lloyd 
roasting  and  sintering  equipment,  four  large  lead  blast 
furnaces,  one  copper  blast  furnace,  a  lead-copper  matte 
converting  plant,  complete  zinc  and  desilvering  lead  re- 
finery, together  with  lead  manufacturing  machinery 
will  be  provided.  The  roasting  and  metallurgical  fur- 
naces will  be  fired  with  pulverized  coal. 


"Jack"  Clynes 

Herbert  N.  Casson  writes  in  the  Boston  News  Bureau 
that  the  coming  man  in  Great  Britain  is  John  R.  Clynes 
— the  ablest  labor  leader  in  that  country.  Clynes  is 
a  member  of  the  new  Parliament.  He  was  reelected 
unopposed.  No  one  dared  to  run  against  him.  He 
has  been  for  two  years  a  member  of  the  government. 
He  is  the  food  controller.  He  is  a  delegate  to  the  peace 
conference.  He  will  be  the  strongest  man  in  the  labor 
party,  and  may  on  critical  occasions  hold  the  balance 
of  power  in  the  new  House  of  Commons.  He  is  Gompers, 
Hoover,  and  Champ  Clark  all  in  one.  He  is  in  many 
ways  the  most  influential  and  pivotal  man  in  British 
public  life. 

Clynes  is  a  friend  of  Lloyd  George,  but  not  a  fol- 
lower. He  is,  above  all,  the  head  of  the  national  federa- 
tion of  laborers'  unions — a  powerful  body  of  750,000 
workers.     He  is  a  fighter  without  enemies — a  thinker 


without  theories — a  practical,  simple,  efficient  son  of 
Lancashire. 

"Jack"  Clynes  was  a  child  of  poverty.  He  has  never 
had  an  asset  nor  an  advantage  except  himself.  He  was 
born  in  1869 — the  son  of  a  laborer  at  Oldham.  As  there 
are  13,000,000  spindles  in  Oldham — more  than  in  Ger- 
many and  Austria  combined — all  the  small  children  are 
needed  in  the  factories;  and  Jack  Clynes  went  to  work 
at  10  years  of  age.  He  was  a  tiny,  frail,  shock-headed 
boy — probably  the  most  insignificant  industrial  unit  in 
the  whole  of  Lancashire.  But  he  was  fond  of  books — 
as  fond  as  ever  Andrew  Carnegie  was.  He  begged,  bor- 
rowed, and  bought  as  many  books  as  he  could.  Once 
he  was  discharged  by  a  mill  manager  because  he  was 
caught  studying  a  grammar  during  working  hours. 
At  18  he  bought  a  second-hand  dictionary  and  copied  it 
all  out,  from  A  to  Z.  His  favorite  book  was  the  Bible; 
his  favorite  authors  were  Carlyle,  Mill,  and  Shakespeare. 
At  22  he  was  an  orator  and  a  labor  leader.  He  took  com- 
mand of  a  small,  despised  trade  union  and  built  it  up  to 
a  membership  of  40,000  and  an  income  of  $100,000  a 
year. 

There  is  no  class  hatred  in  Clynes.  He  has  no  more 
regard  for  the  I.  W.  W.  than  he  has  for  the  House  of 
Lords — not  as  much,  in  fact,  as  he  has  several  lords 
working  amicably  as  his  assistants  in  the  food-control 
department.  He  is  in  favor  of  more  machinery  and 
more  output.  "Anything  that  machinery  can  do,"  he 
said  recently,  "to  save  human  hands  and  to  speed  up 
production,  should  be  done."  He  believes  that  capitalists 
and  workers  are  natural  friends  and  that  both  are  be- 
coming more  reasonable.  He  is  not  in  any  sense  an  ex- 
tremist, yet  at  the  last  labor  convention  he  was  the  most 
popular  of  all  the  delegates  and  received  the  highest 
number  of  votes. 

A  man  who  has  this  engaging  record  is  bound  to 
excite  admiration.  A  labor  leader  who  wants  to  me- 
chanicalize  everything  and  speed  up  production  is  a 
wonder.  We  think  we  are  justified  in  claiming  "Jack" 
Clynes  as  an  engineer. 


Spain's  Mineral  Output  in  1917 

According  to  preliminary  statistics  just  issued,  says 
Commerce  Reports  of  Jan.  3,  the  total  value  of  Spanish 
mineral  products  for  1917  was  $245,383,732,  an  increase 
compared  with  1916  of  $72,193,244.  The  value  of  ores 
at  the  pit  amounted  to  $87,923,572,  and  the  value  of  the 
mineral  products  from  the  smelting  works  was  $157,- 
460,160.  The  number  of  concessions  in  actual  operation 
was  2839,  with  a  superficial  area  of  about  1150  square 
miles,  an  increase  of  308  concessions  and  about  63 
square  miles  compared  with  the  year  1916. 


Foreign  Mining 

The  administrators  of  the  Compagnie  des  Mines  de 
Bor  have  visited  the  mine  in  Serbia  and  have  taken 
steps  to  estimate  the  ore  that  was  extracted  during  the 
German  occupation.  The  physical  condition  of  the  mine 
was  found  to  be  satisfactory,  the  machinerj',  furnaces, 
and  other  equipment  proving  to  be  intact. 


The  Compagnie  Miniere  du  Congo  in  its  last  year,  in 
spite  of  difficulties,  extracted  15,000  tons  of  ore,  averag- 
ing 50 'c  copper. 
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Premier  Hughes  on  Australian  Mining 

In  the  Journal  of  June  15,  1918,  Premier  Hughes  of 
Australia  was  reported  as  having  made  a  speech  before 
the  Harvard  Club  in  New  York,  in  which  he  was  quoted 
as  saying  that  the  mines  of  Australia  "were  entirely 
under  the  control  of  German  capital  when  the  war 
came,"  and,  further,  that  "to  be  fair,  the  German  en- 
ergy and  capital  were  ver>'  beneficial  to  us." 

We  are  in  recipt  of  a  communication  from  the  private 
secretary-  of  the  Australian  Prime  Minister,  stating  that 
he  "did  not  address  the  Harvard  Club,  New  York,  and 
on  no  occasion  while  in  America  or  elsewhere  has  the 
the  Prime  Minister  given  utterance  to  the  statements 
expressed  by  you.  WTiat  he  is  reported  to  have  said  is 
quite  opposed  to  everj'  view  he  has  ever  expressed,  and 
most  certainly  in  direct  opposition  to  all  the  facts,  of 
which  he  has  complete  knowledge.  Under  the  circum- 
stances Mr.  Hughes  will  be  glad  if  you  will  take  an 
early  opportunity  of  contradicting  the  report  referred 
to." 

We  are  glad  to  make  the  necessary  contradiction,  not 
only  to  correct  a  misrepresentation  of  Mr.  Hughes,  but 
also  to  rectify  an  error  in  our  record  of  events.  It  is 
appropriate  to  e.xplain,  however,  how  the  error  occurred. 

Our  paragraph  was  taken  from  the  news  reports  of  the 
day,  similar  reports  appearing  in  the  chief  New  York 
morning  papers  of  June  2,  1918.  Reference  to  such 
contemporaneous  evidence  causes  it  to  appear  that  Mr. 
Hughes  did  not  make  a  speech  before  the  club,  but 
did  talk  to  representatives  of  the  newspapers  in  the 
Harvard  Club  on  June  1.  The  reporters  manifestly 
misunderstood  his  remarks.  It  is  possible  that  Mr. 
Hughes  mentioned  the  trade  in  certain  Australian  ores 
being  controlled  by  German  houses,  and  the  reporters 
may  have  misunderstood  that  to  mean  the  mines  being 
controlled,  which,  of  course,  was  not  so,  as  Mr.  F.  A. 
Govett  stated  in  a  communication  published  in  the 
Journal  of  Sept.  7,  1918. 

Of  course,  the  alleged  statement  was  contrary  to  the 
facts,  which  nobody  knew  any  better  than  ourselves, 
which  facts  we  have  stated  editorially  many  times  since 
August,  1914.  We  regret  that  the  paragraph  published 
in  our  issue  of  June  15  did  not  pass  under  the  eye  of  an 
editor  who  was  familiar  with  the  subject. 


Villa  Financed  by  Germans* 

The  Senate  committee  which  is  investigating  German 
propaganda  developed  an  interesting  point  at  its  session 
of  Jan.  7.  Strong  evidence  was  submitted  tending  to 
show  that  the  Villa  uprisings  of  1915  were  financed  by 
PemstorfT  and  Albert.  Drafts  drawn  on  the  Mississippi 
Valley  Trust  Co.  by  Felix  Somerfield,  who  was  Villa's 
agent  in  New  York,  show  that,  in  eight  months.  Villa 
received  $367,000  worth  of  rifle  cartridges  from  his 
agent.  Somerfield  was  closely  connected  at  that  time 
with  Carl  Rintelen  and  Friedrich  Stallforth,  a 
prominent  German  banker  in  Mexico.  Though  positive 
evidence  is  still  larking  that  the  Somerfield  account  was 
fed  by  BemstorfT,  it  is  a  fact  that  on  Apr.  5,  1915, 
Ilernstorflf  and  Albert  opened  a  joint  account  with  the 
Missis.iippi  company,  and  on  the  same  day  Somerfield 
opened  his  account  there  also.     The  ammunition  sent 


to  Villa  was  made  by  the  Western  Cartridge  Co.,  of 
Alton,  111.,  was  paid  for  by  the  sight  drafts  on  Somer- 
field, and  shipped  to  Hippolito  Villa  at  El  Paso. 
Hippolito  is  a  brother  of  Francisco  Villa,  the  bandit. 
Major  Humes,  who  submitted  these  facts,  pointed  out 
that  the  Somerfield  account  was  kept  replenished  by 
telegraphic  transfers  from  the  Guarantee  Trust  Co.  of 
New  York.  The  Bernstorff  and  Albert  accounts  and 
the  Somerfield  account  with  the  trust  company  were 
closed  at  about  the  same  time.  Though  positive  proof 
is  still  lacking,  the  evidence  points  to  the  conclusion 
that  Villa  was  financed  by  Germany  during  this  period. 


A  Useful  Hint  for  Mining  Men 

One  way  of  injecting  new  life  into  an  old  subject  is 
to  send  in  a  perfectly  new  contribution  to  the  27th 
Engineers'  Comfort  Fund.  Of  course  it  is  needed,  with 
the  regiment  still  on  the  other  side,  and  once  it  is  given 
the  donor  will  scarcely  feel  it.  At  any  rate,  he  may 
know  that  whatever  sacrifice  he  has  made  in  giving  it 
is  appreciated  by  the  men  of  the  regiment.  We  have 
Colonel  Perr>-'s  word  for  this  in  a  recent  letter.  Many 
have  overlooked  the  matter.  These,  especially,  are 
urged  to  help  boost  this  fund  for  our  mining  regiment. 

HOW  THE  COMFORT  FX'XD  STA.XDS 

Previously    acknowledged $19,653.56 

W.  E.   Defty   10.00 

Alaska  Mining  and   Engineering  Socletv 111.00 

W.    H.     Corbould 6.60 

Dover  Laboratory. 2.00 

Interest  to  Jan.    1,    1919 106.30 

Total   $19,888.36 

Checks  should  be  made  payable  to  W.  R.  Ingalls,  treas- 
urer of  the  Association  of  the  27th  Engineers. 


Silver  and  Zinc  in  Eastern  Siberia 

Years  ago  large  and  important  deposits  of  lead,  zinc, 
silver,  and  other  minerals  were  discovered  in  the  vicin- 
ity of  the  Tiutihe  River,  in  eastern  Siberia,  north  of 
Vladivostok,  according  to  Commerce  Reports  of  Jan.  2. 
J.  I.  Bryner,  owner  of  many  claims,  succeeded  in  inter- 
esting Baron  Hirsh  in  these  deposits.  The  countn,'  was 
prospected  and  opened  up  in  a  businesslike  manner,  and 
a  few  years  before  the  war  a  large  amount  of  German 
capital  was  invested  in  the  opening  of  several  silver- 
zinc  mines,  in  the  construction  of  a  railroad  about  ."^0 
miles  long,  in  dredging  the  mouth  of  the  river,  and  in 
building  wharves,  houses,  and  similar  accommodations. 
At  present  [written  Aug.  20.  1918],  this  mining  under- 
taking, because  it  represented  German  interests,  has 
been  seized  by  the  Russian  government  and  is  for  sale. 


•Kxlracl  from  nrtlrle  In  New  York   Timr»,  Jnn.   S.  1919. 


Distributing    Government's    Sulphur 

The  ("lovernnionfs  stock  of  sulphur  when  the  armis- 
tice was  signed  was  90,000  tons,  according  to  L.  H. 
Hartman,  one  of  the  directors  of  the  stock  division  of 
the  War  Department.  Two  of  the  largest  companies 
that  had  supplied  the  Government  with  sulphur  during 
the  war  were  called  in  and  asked  as  to  the  best  way  to 
di.spose  of  this  accumulation.  They  suggested  that  for 
every  1000  tons  they  dispose  of  they  would  also 
dispose  of  1000  tons  for  the  Government,  thus  effecting 
the  distribution  without  disturbing  the  market  price. 


Januarj'  25,  1919 
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The  Situation  in  Zinc 

IN  THE  haste  of  going  to  press  with  our  annual 
review  number,  we  were  unable  to  present  the  zinc 
statistics  for  the  United  States  in  1918  with  all  the 
detail  that  the  retui'ns  of  the  producers  made  possible, 
or  with  the  critical  analysis  that  required  careful  con- 
sideration. Some  additional  data  and  comments  may 
now  be  offered.  The  accompanying  table  gives  the 
status  of  some  things  at  quarterly  intei-vals,  the  pro- 
duction figures  being  for  the  quarters  terminating  with 
the  dates  at  the  head  of  the  respective  columns. 

1917       . 1918 . 

Dec.  31    Mar.  31    June  30  Sept.  30  Dec.  31 

No.  of  smelters  operating 26             24             24             24  24 

No.  of  smelteries  operated.  .  - 38             34             31              32  32 

Xo.  of  retorts  in  works  operated....    196,950    198,894    196,580    173,944  176,392 

No.  of  retorts  in  use 127,193    124,072    110,956    118,008  124.058 

Tons  ofdistilled  zinc  produced..    ,     144,906    125,572    117,512    122,130  120,611 

Tons  of  clectroK-tic  zinc  produced..        5,837        8,096        9,404      11.124  10,568 

Tons  total  zinc  produced 150.743    133,668    126,916    133,254  131,179 

Tons  stock  on  hand 60,415      64,443      46,081       45,7!>8  40,325 

The  production  of  spelter  was  maintained  at  a  rather 
uniform  rate,  quarter  by  quarter,  during  the  year. 
When  the  market  was  so  sick  in  the  early  part  of  the 
year,  and  curtailment  was  the  order  of  the  day,  produc- 
tion fell  off  sharply  in  the  second  quarter,  but  with  the 
natural  rally  in  the  market  producers  mistook  its  mean- 
ing and  light-heartedly  increased  their  production  to 
about  the  rate  of  the  first  quarter  and  maintained  it 
■during  the  fourth  quarter,  although  nearly  two  months 
of  the  latter  were  after  the  armistice.  The  statistics 
make  it  evident  that  they  overstayed  their  market, 
maintained  their  production  when  they  ought  to  have 
been  curtailing,  and,  in  general,  that  they  had  either  a 
misconception  of  the  true  state  of  affairs  or  were  buoyed 
up  by  false  hopes. 

The  statistics  of  exports  of  spelter  in  the  first  10 
months  of  1918  show  that  70.000  tons  went  out.  If  we 
estimate  the  exportation  in  the  last  two  months  at  the 
same  rate,  and  compare  with  stocks  at  beginning  and 
end  of  the  year  and  production  during  the  year,  we 
arrive  at  domestic  deliveries  by  the  smelters  of  about 
460,000  tons.  It  is  incredible  that  domestic  consump- 
tion was  really  so  large  as  that,  and  the  obvious  in- 
ference is  that  spelter  passed  into  invisible  stock.  In- 
deed, we  know  that  the  Government  accumulated  a  good 
deal  and  that  many  private  manufacturers  have  large 
piles  in  their  yards.  The  publication  by  the  Govern- 
ment of  weekly  stocks  in  the  hands  of  smelters  was 
deceptive  and  mischievous. 

A  common  idea  among  producers  soon  after  the  ar- 
mistice was  that  we  should  be  able  to  sell  a  good  deal 
of  spelter  to  England,  France,  and  Italy.  Some  high- 
grade  spelter  was,  indeed,  sold  thither  in  the  early  days, 
but  when  exporting  houses  began  to  "feel"  the  foreign 
markets,  which  they  did  as  soon  as  possible,  they  found 
not  only  absence  of  interest,  but  also  obstruction,  and 
it  became  known  later  that  both  France  and  Great 
Britain  had  large  stocks  of  spelter  that  they  purposed 
using  up  before  they  bought  any  more.     On  Jan.  1  the 


British  Ministry  of  Munitions  reported  34,000  short 
tons  of  spelter  in  its  possession  in  Great  Britain.  How 
much  that  ministry  owns  that  is  not  yet  in  its  posses- 
sion in  Great  Britain,  and  how  much  private  parties 
have  in  Great  Britain,  are  unknown.  In  France  there 
is,  according  to  our  private  advices,  a  stock  of  45,000 
short  tons,  enough  to  keep  her  going  for  a  long  time. 
The  Japanese  statistics  of  exports  for  nine  months  in- 
dicate the  existence  of  a  considerable  stock  there.  Aus- 
tralia is  reported  to  have  300,000  long  tons  of  blende 
concentrates  in  stock,  equivalent  to  a  production  of 
about  130,000  short  tons  of  spelter.  Freight  rates, 
especially  in  British  ships  for  purposes  of  British 
needs,  are  coming  down  rapidly,  and  the  British  in- 
crease in  zinc-smelting  capacity  is  on  the  eve  of  becom- 
ing available.  In  this  country  there  is  a  surplus  of 
zinc  ore.  Oklahoma  producers  are  willing  to  sell  it  for 
low  prices,  and  western  producers  find  diflSculty  in 
selling  it  at  all. 

These  are  facts  that  have  got  to  be  looked  squarely 
in  the  face.  They  relate  to  the  immediate  situation 
and  offer  an  adequate  explanation  of  why  the  spelter 
market  has  been  declining  steadily  during  the  last  three 
months  and  has  now  gone  below  7c.  for  common  spelter, 
while  it  is  doubtful  if  high-grade  commands  a  premium 
of  any  more  than  Ic.  These  prices  may  be  below  the 
cost  of  production  in  many  cases,  perhaps  below  the  cost 
of  a  large  part  of  the  production ;  but  there  exists  a 
situation  in  which  cost  of  production  has  nothing  to  do 
with  the  immediate  market.  Besides  the  things  that 
everybody  can  see  plainly,  organic  factors  are  develop- 
ing that  will  be  of  increasing  potency.  It  is  time  for 
the  American  zinc  industry  to  examine  its  position, 
revise  its  views,  and  give  serious  consideration  to  the 
future. 


Price-Fixing 

ABOUT  18  months  ago  the  price-fixers  were  rampant 
and  were  talking  about  the  law  of  supply  and  de- 
mand as  being  an  antiquated  theory  of  economics  that 
probably  never  was  sound.  The  Administration  pro- 
ceeded to  act  in  accordance  with  that  belief.  There  were 
some  immediate  consequences.  The  coal  famine  of  1917- 
18  was  one  of  them,  probably  the  most  serious.  In  other 
cases  the  manifestations  of  trouble  were  delayed.  We 
are  beginning  now  to  face  the  results.  Among  the  metal 
industries  we  see  copper  confronted  with  prostration. 
Lead,  which  experienced  less  interference,  is  in  a  much 
better  way.  It  may  be  said  that  zinc  has  a  gloomy 
outlook  and  suffered  no  interference  at  all.  That  is  true, 
but  zinc  has  organic  troubles  peculiar  to  itself. 

The  greatest  menace  to  the  business  of  the  country 
now  is  that  which  results  from  fixing  a  minimum  price 
for  wheat.  This  is  the  greatest  obstacle  to  the  resump- 
tion of  normal  industry,  for  it  tends  to  maintain  the 
cost  of  living  when  wages  have  got  to  come  down.     It 


206 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  4 


is  clear  enough  that  wages  have  got  to  come  down  or 
indu.stries  will  have  to  shut  down.  There  are  two  horns 
of  dilemma  with  food  continuing  costly.  The  Govern- 
ment will  have  to  keep  its  promise  to  the  farmers.  This 
may  cost  it  a  billion  dollars  or  so.  Whence  will  come 
the  money?  From  taxation,  of  course;  but  there  are 
not  going  to  be  any  war  profits  in  1919.  Indeed,  the 
objurgated  "profiteers"  of  1917-18  were  to  a  large  ex- 
tent putting  profits  into  plant  which  really  were  not 
profits  at  all,  as  they  see  now  when  they  are  writing 
them  off.  Even  the  Government  sees  that  it  has  got 
to  write  down  its  ship-building  investment  by  some 
billions.  When  it  comes  to  paying  taxes  this  year  people 
will  think  more  about  how  money  was  squandered. 

People  at  large  will  soon  begin  to  see  the  truth  of 
what  the  unpopular,  old-fashioned  economists  told  them. 
The  laws  of  nature  cannot  be  repealed.  Interference 
with  them  inevitably  produces  a  train  of  worse  evils 
than  the  temporary  one  that  it  is  sought  to  remedy. 
So  intricate  are  the  workings  of  nature,  as  exemplified 
in  the  laws  of  trade,  that  no  one  could  have  reasoned 
out  all  of  the  ramifications  of  peril  that  are  now  be- 
coming plain.  Danger  was  foreseen  and  warnings  were 
given.  Every  real  student  of  economics  knew  that 
price-fixing  in  any  form  was  an  economic  sin  that  would 
bring  its  own  pyenalty. 


The  Problem  of  the  Mine  Foreman 

AMONG  the  changes  from  the  old  order  is  the 
greater  attention  that  is  being  paid  to  the  duties 
and  personality  of  the  mine  foreman.  True,  the  transi- 
tion is  not  entirely  complete,  but,  in  the  process  of 
developing  and  perfecting  the  mine  organization  of 
today,  mine  operators  realize  that  attention  must  be 
given  to  adequate  and  proper  supervision,  to  complete 
the  cooperative  scheme  upon  which  rests  the  success  or 
failure  of  the  enterprise.  Under  the  earlier  arrange- 
ment of  things,  where  a  small  organization  could  be 
managed  by  a  few,  the  process  of  supervision  was  a 
fairly  simple  problem,  but  today,  with  single  operations 
demanding  a  large  number  of  men  widely  distributed, 
it  is  essential  that  every  effort  should  be  made  to 
produce  a  smoothly  working  machine. 

The  successful  foreman  is  now  judged  by  his  ability 
to  get  results,  and  though  this  particular  qualification 
does  not  differ  from  what  was  demanded  10  or  20  years 
ago,  the  manner  by  which  such  results  are  obtained 
requires  a  different  method  than  that  under  which  our 
predecessors  worked. 

The  old  type  of  foreman  or  "boss"  was  in  a  sense 
the  ma.<iter  of  his  particular  domain.  His  was  the 
power  to  hire  or  fire;  his  word  was  the  law;  his  way 
of  doing  things  absolute;  and,  right  or  wrong,  the  man- 
agement .stood  behind  him  so  long  as  he  produced 
results.  But  with  a  gradual  advance  of  methods  and 
ideas,  mine  labor  has  demanded  more,  and  the  result  is 
that  "the  day  of  conscripted  brutality  has  passed." 
The  inference  conveyed  by  the  phrase  may  perhaps  be 
unfair,  for  there  were  to  be  found,  among  the  older 
types,  many  men  of  ability  who  possessed  an  excellent 
sense  of  fairness  and  executive  acumen,  and  it  is  those 
examples  that  the   foreman  of  today  may  well  follow. 

Various  factors  have  contributed  to  bring  about  this 
change:  the  rapid  increase  of  wages,  the  development 


of  the  welfare  movement,  a  growing  confidence  in  the 
mine  organization,  and  a  demand  for  superior  knowl- 
edge have  all  served  to  strengthen  the  desire  of  the 
men  that  the  "boss"  or  foreman  should  be  worthy  of 
the  position  which  he  holds. 

The  development  of  elaborate  systems  of  cost  analysis 
has  made  possible  much  progress  in  determining  the 
actual  worth  of  men  in  the  various  mine  occupations; 
a  correct  proportion  of  wages  for  mine  work  is  probably 
as  well  established  in  underground  operations  as  in 
any  other  industry,  and  the  expense  of  training  each 
unit  of  the  organization  is  fairly  well  known.  Consider- 
ing these  factors,  and  assuming  that  a  satisfactory 
basis  has  been  reached,  there  remains  the  need  of  com- 
pleting the  system  whereby  the  organization  may  con- 
tinue in  successful  operation. 

The  link  in  the  chain  is  the  foreman.  First  of  all, 
he  must  be  a  diplomat,  for  it  is  not  only  in  mining 
that  he  must  be  trained,  but  in  the  study  of  human 
nature,  and  it  is  the  lack  of  this  trait  that  has  been 
the  downfall  of  many  otherwise  efficient  men.  The 
mere  transmission  of  knowledge,  as  expressed  in  an 
order,  is  one  thing;  the  correct  execution  of  that  order 
is  another;  and  it  depends  almost  entirely  upon  the 
"contact"  that  exists  between  the  men  and  the  foreman, 
which  is  obtainable,  as  before  stated,  only  by  study 
and  an  appreciation  of  the  variables  in  human  nature. 

Several  of  the  larger  mining  companies  have  adopted 
cooperative  plans  which  aim  to  bring  about  a  more 
thorough  understanding  between  the  mine  workers  and 
the  management,  and  to  adjust  certain  differences  that 
may  occur.  This  form  of  arbitration  is  undoubtedly 
effective,  and  goes  far,  but  does  not  lessen  the  responsi- 
bility which  should  rest  on  the  mine  foreman  or  boss. 
His  work  is  the  daily  contact  with  the  men,  not  the 
occasional  one,  and  his  greatest  value  to  the  company 
lies  in  his  ability  to  insure  cooperative  effort. 

The  following  rules  for  foremen,  reprinted  from  a 
bulletin  recently  issued  by  the  National  Safety  Council, 
are  of  interest  in  this  connection: 

Be  fair.  Have  no  favorites  and  no  scapegoats.  A  foreman 
has  to  act  as  Judge  many  times  every  day :  therefore,  he  must 
be  Just. 

.Make  few  promises,  and  keep  them.  .\  foreman  must  be 
exact  in  this  particular.  Sometimes  a  foreman  forgets  that  hl» 
Job  requires  a  high  standard  of  truth  and  honor. 

Hon't  waste  anger — use  It.  Anger  Is  valuable  and  should  not 
be  used  carelessly.  Keep  your  most  forceful  language  fQr 
special  occasions. 

Always  hear  the  other  side.  Never  blame  a  worker  until  he 
has  been  given  a  chance  lo  give  his  point  of  view. 

Don't  hold  spite — forgive.  When  you  have  had  to  scold  a 
worker,  go  to  him  later  and  show  him  his  faults  In  a  friendly 
way. 

Never  show  discouragement.  Never  let  yourself  be  beaten. 
A  foreman  must  have  perseverance  and  the  "never-«ay-dle"  ipliil. 

Notice  good  work  as  well  as  bad.  I-et  the  workers  ■•«  thmt 
vou  can  appre<'iate  as  well  as  condemn. 

Watch  for  special  ability.  Take  a  keen  human  Interest  In  your 
workers.     Put  each  one  where  he  can  do  his  best.  , 

Take  your  full  share  of  blame.  This  is  the  nio.it  difllcult  of  all. 
The  foreman  who  can  share  both  blnme  and  praise  with  his 
workers  has  discovered  the  secret  of  manaKinR  men. 

Prevent  accidents.  Educate  or  eliminate  the  careless  man. 
The  good  foreman  is  known  by  his  men. 

The  situation  demands  big  men,  men  who  can  secure 
"team  work."  and.  together  with  the  routine  duties, 
carri-  the  idea  to  the  men  that  by  serving  the  interests 
of  the  company  they  are  working  to  their  own  advan- 
tage. The  problem  is  one  of  .-system  combined  with 
good  (indrr.'itnnding  and  common  sense. 
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Held  for  Ransom  in  Mexico 

ANOTHER   letter  from   Mexico  lies  before  us.     A 
paragraph,  after  judicious  censoring,  would  read 
as  follows: 

Everything  is  just  about  the  same  down  here  in  Mexico — no 
better  or  no  worse.  I  have  just  returned  from  a  trip  to  — — ,  and 
while  in  that  place  the  startling  intelligence  was  brought  in  that 

Mr.  ,  of  the  mining  company,  was  captured  by  bandits 

operating  in  that  state  and  has  been  held  for  10.000  pesos  ransom. 
Steps  were  taken  immediately  to  secure  this  sum,  and  I  do  not 
doubt  but  that  Mr.  is  at  liberty  at  the  present  writing. 

American  citizens  in  that  distressful  country  are  ap- 
parently ceasing  to  remember  that  they  have  a  right  to 
expect  aid  and  assistance  from  the  United  States;  and, 
failing  this,  have  no  course  but  to  acquiesce  to  the  out- 
rageous demands  of  the  bandits  and  those  super-bandits 
with  whom  the  former  work  in  harmony. 

Without  official  protest  from  this  side  of  the  border 
there  is  every  prospect  of  an  immediate  expansion  of 
similar  outrages.  The  method  described  by  our  cor- 
respondent indicates  an  absurdly  simple  way  for 
Mexicans  to  raise  almost  unlimited  funds  from  Amer- 
ican citizens  and  American  companies. 


BY  THE  WAY 

A  recent  bulletin  says:  "The  War  Trade  Board  an- 
nounces the  removal  of  the  following  commodities  from 
the  Export  Conservation  List,  effective  Jan.  6,  1919: 
Arsenic  and  compounds  thereof;  arsenate  of  lead; 
arsenate  of  soda;  arsenite  of  soda;  lead,  arsenate  of; 
sodium  compounds,  as  follows :  Arsenate,  arsenite."  We 
are  almost  certain  that  the  writer  of  the  foregoing, 
when  he  salts  his  matutinal  eggs,  uses  not  only  salt  but 
sodium  chloride,  chloride  of  sodium,  and  the  sodium 
salt  of  chlorine. 


An  investigation  by  the  Providence  Mining  and  En- 
gineering Co.  of  Charleroi,  Belgium,  shows  that  for  the 
three  months  of  the  last  year  of  the  war,  without  any 
epidemic,  the  mortality  rate  among  its  2000  men  was 
3.5  times  as  great  as  that  for  the  corresponding  period 
in  1913;  that  the  physical  resistance  to  sickness  had 
been  reduced  to  a  third  of  the  normal  resistance,  that 
is,  three  times  as  many  men  were  on  the  sick  and 
disabled  list,  and  that  the  average  weight  of  its  work- 
ers, except  5''f,  made  up  of  young  men,  had  fallen 
greatly.  Since  the  beginning  of  the  war,  35^^  of  the 
company's  men  show  losses  in  weight  of  from  10  to  40 
lb.  each. 


"One  often  finds  at  the  bottom  of  the  water  pieces 
of  pure  copper  of  10  and  20  lb.  weight,"  wrote  Father 
Allouez  of  his  journey  to  Lake  Superior  in  1665-67. 
"I  have  several  times  seen  such  pieces  in  the  savages' 
hands;  and  since  they  are  superstitious  they  keep  them 
as  so  many  divinities,  or  as  presents  which  the  gods 
dwelling  beneath  the  water  have  given  them,  and  on 
which  their  welfare  is  to  depend.  For  this  reason  they 
preserve  these  pieces  of  copper,  wrapped  up,  among  their 
most  precious  possessions.  Some  have  kept  them  for 
more  than  50  years ;  others  have  had  them  in  their  fam- 
ilies from  time  immemorial  and  treasure  them  as  house- 
hold gods.     .     .     .  For  some  time,  there  had  been  seen 


a  sort  of  great  rock,  all  of  copper,  the  point  of  which 
projected  from  the  water.  This  gave  passers-by  the  op- 
portunity to  go  and  cut  off  pieces  from  it.  When,  how- 
ever, I  passed  that  spot,  nothing  more  was  seen  of  it; 
and  I  think  that  the  storms — which  here  are  very  fre- 
quent, and  like  those  at  sea — have  covered  the  rock  with 
sand.  Our  savages  tried  to  persuade  me  that  it  was 
a  divinity,  who  had  disappeared  for  some  reason." 


The  principal  lead  mine  in  China  is  the  Shuikoushan, 
in  Hunan,  owned  by  the  provincial  government,  accord- 
ing to  Commerce  Reports.  The  official  records  of  the 
output  of  this  mine  over  a  period  of  20  years  show  that 
it  produced  50,000  tons  of  lead  and  126,000  tons  of  zinc 
concentrates.  It  employs  5000  laborers,  who  receive 
from  12  to  30c.  (Mexican  silver)  per  day.  The  Kung- 
shan  mine  in  Tungchwan,  Yunnan,  is  the  only  other 
large  lead  mine  in  operation  in  China. 


On  one  occasion  a  Virginian  was  coming  up  over  the 
divide  from  Gold  Hill  late  at  night,  wrote  Dan  De 
Quille  in  the  "Big  Bonanza."  He  had  three  $20  gold 
pieces  in  his  breeches  pockets  and  was  sauntering  along 
with  his  hands  in  his  pockets.  Suddenly  a  masked  man 
stepped  before  him,  and,  thrusting  a  pistol  in  his  face, 
cried,  "Hold  up  your  hands,  sir!"  The  footpad  searched 
his  pockets  and  found  nothing.  The  Virginian  had 
closed  his  hand  upon  the  three  "twenties"  and  held  them 
above  his  head,  while  submitting  to  the  search.  The 
footpad  was  evidently  much  disappointed,  as  he  said, 
"If  you  ever  come  along  here  again  without  any  money, 
I'll  take  you  a  lick  under  the  butt  of  the  ear.  That's 
what  I'll  do  with  you." 


A  well-known  consulting  mining  engineer,  who  is  also 
the  president  of  a  large  company  operating  near  but 
on  the  wrong  side  of  the  Mexican  border,  started  from 
the  vicinity  of  Bisbee  on  a  trip  elsewhere.  Arriving  at 
Benson,  he  employed  the  moments  during  which  his 
private  car  was  being  switched  about  here  and  there, 
preparatorj'  to  being  attached  to  No.  9  on  the  main  line 
of  the  Southern  Pacific,  by  strolling  over  to  the  Benson 
House  and  exchanging  views  on  various  topics  with  some 
of  the  many  friends  always  encountered  in  the  South- 
west. Meanwhile  the  charge  d'affaires  of  the  car  de- 
cided to  visit  around  a  little  on  his  own  account,  prevail- 
ing upon  a  dusky  brother  from  an  adjacent  sleeper  to 
mount  guard  and  discourage  any  trespassing.  The  sub- 
stitute tyler  of  the  establishment  was  a  person  of 
much  experience  in  attending  to  the  wants  of  well-to-do 
tourists,  and  in  the  course  of  years  had  acquired  a  su- 
percilious contempt  for  what  he  chose  to  consider 
"po'  white  trash."  In  fact,  good  clothes  and  an  air 
of  ready  money  sers'ed  for  him  as  a  sort  of  rapid  colori- 
metric  assay  of  gentility.  So  that,  when  the  rightful 
occupant  of  the  car  returned  in  advance  of  his  customary 
servitor,  he  was  greeted  with  "Look-a-yere,  now;  is  yo' 
aimin'  to  git  abo'd  dis  car?"  A  curious  twinkle  played 
about  the  eyes  of  the  one  addressed,  and  with  a  good- 
natured  grin  he  planted  a  dusty  shoe  on  the  lower  step 
and  felt  for  the  latch  of  the  ornamental  gate.  Non- 
plussed for  a  moment,  the  Ethiopian's  authority  asserted 
itself  as  he  exclaimed,  "Hoi'  on  dere.  Yo'  go  'long  up 
in  one  ob  dem  day  coaches  forward  where  yo'  belongs, 
w'ite  man;  dis  yere  am  Doctor  Ricketts'  car." 
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Uandbonk  of  Mineralog).  Blowpipe  .Analysis  and  Geometri- 
cal Crystallography.  By  G.  Montague  Butler.  Pp. 
155;  4x7;  illus.;  leather;  $3.50.  John  Wiley  &  Sons, 
New  York. 

Practical  Surveying  and  Field  Work,  Including  the  Mechan- 
ical Fomis  of  Office  Calculations,  With  Examples  Com- 
pletely Worked  Out.  By  Victor  G.  Salmon.  5x7J; 
pp.  204;  illus.    J.  B.  Lippincott  Co.,  Philadelphia,  Penn. 

Oxweldlng  and  Cutting.     A   Manual   of  Instruction.     5x8: 
pp.  124;  illus.;  paper.     Murray  Howe  &  Co.,  New  York. 
.An  illustrated  pamphlet  giving  in  detail  the  solution  of 
60  welding  problems. 

Bibliography  of  North  American  Geology  for  1917,  With 
Subject  Index.  By  John  M.  Nickels.  Pp.  154.  Bull. 
684,  U.  S.  Geological  Survey,  Washington,  D.  C. 

Quarry   Safety   Rules.     Issued  by  the   Industrial   Accident  . 
Commission  of  the  State  of  California.     Pp.  57;  4ix6: 
paper.     Industrial  Accident  Commission  of  California, 
San  Francisco,  Calif. 
A    pamphlet    containing    accident-prevention    rules,    for 
quarrying,  similar  in  outline  to  state  laws  for  the  opera- 
tion  of  factories   and   steam-boiler  plants. 

The  Rustler  Springs  Sulphur  Deposits.     By  E.  L.  Porch,  Jr. 

Pp.  71;  illus.     Bull.  1722,  University  of  Texas,  Austin, 

Texas. 
A    pamphlet   outlining   the   results   of   investigations   on 
the  sulphur  deposits  at  Rustler  Springs.  Texas,  with  special 
reference    to    their    physical    characteristics    and    geologic 
relations. 

The  Safety  Movement  in  the  Iron  and  Steel  Industry,  1907 
to  1917.     By  Lucian  W.  Chaney  and  Hugh  S.   Hanna. 
Pp.  299;   illus.     Bureau  of  Labor  Statistics,  Industrial 
Accident  and  Hygiene  Series  No.  18.    U.  S.  Department 
of  Labor,  Washington,.  D.  C. 
The   results   of   a    study    of    accidents    in    the    iron    and 
steel    industry   are    given,   together   with   the   accumulated 
knowledge   of   recent   years   in    the   field    of  accident   pre- 
vention. 

Methods  of  Shutting  Off  Water  in  Oil  and  Gas  Wells.     By 

F.  B.  Tough.     Pp.  122;  illus.     Bull.  163,  U.  S.  Bureau 

of  Mines,  Washington,  D.  C. 
This  bulletin  deals  with  a  topic  that  is  exceedingly  wide, 
and  will  doubtless  be  under  consideration  and  discussion 
so  long  as  there  are  enough  known  deposits  of  oil  and 
gas  remaining  in  the  earth  to  make  their  development 
profitable.  The  Bureau  of  Mines  has  repeatedly  called 
attention  to  the  importance  of  protecting  oil  or  gas  sands 
from  the  encroachment  of  water,  and  the  purpose  of  this 
paper  is  to  summarize  existing  knowledge  of  methods  and 
devices. 

Mill  and  Cyanide  Handbook.  By  A.  W.  Allen.  Pp.  128. 
with  diagrams  and  charts.  $2.  J.  B.  Lippincott  Co., 
I'hiladelphia,  Penn. 
In  some  respects  this  is  a  unique  book.  It  contains  no 
written  description,  but  consists  of  a  series  of  tables, 
formula-,  diagrams,  report  forms  and  a  glos.iary  logically 
arranged  to  suit  the  convenience  of  the  nu'tallurigst  and 
millman.  The  book  has  been  compiled  in  response  to  the 
everyday  needs  of  those  engaged  or  interested  in  the  plan- 
ning, management  or  operation  of  metallurgical  plants, 
and  is  bound  in  convenient  form.  It  should  be  useful  to 
those  engaged  in  th<'  same  or  aimllnr  lines  of  work.  As  a 
contribution  to  metnllurgical  technology  it  should  find  n 
welcome  place  upon  the  bookshelf  of  every  cyanider  and 
millman. 


Mine  Tracks;  Their  Location  and  Construction.     By  J.  Mc- 

Ci-ystle.     5  X  7J,  pp.   105;  illus.     $1.50.     McGraw-Hill 

Book  Co.,  New  York. 
A  handy  little  book  dealing  with  practical  details  of  the 
location  ind  construction  of  mine  tracks.  The  author  re- 
marks in  his  introduction  that:  "With  many  mining  com- 
panies, I  have  found  that,  after  they  are  satisfied  as  to 
the  merit  of  the  equipment,  the  subject  of  trackwork  is 
neglected,  and  the  manner  of  installation  and  the  specific 
application,  the  selection  of  the  frogs,  switches,  etc.,  go  by 
default  to  the  fireman  or  trackman.  Generally  speaking, 
no  efficient  trackwork  can  be  accomplished  without  pre- 
scribed rules  to  govern  this  work."  The  author  gives  a 
number  of  such  rules.  Though  the  book  deals  more  par- 
ticularly with  colliery  operations,  it  should  be  of  consider- 
able ser\ice  to  the  foremen  of  metal  mines. 

The   Production   of   the   Precious   Metals   During   the   Year 
1917.     Annual  report  of  the   Director  of  the   Mint  for 
the  year  ended  June  30.  1918.     Pp.  2.59;  6x9i.     Office 
of  the   Director  of  the   Mint,  Washington,   D.   C. 
The  book  contains  a  great  deal  of  interesting  information 
on  the  operation  of  United  States  mints  during  1918.    The 
domestic    coinage    for    the    year    amounted    to    714    million 
pieces,  compared  with  406J   million   in   1917,  and   155  mil- 
lion in   1916.     In  addition,  52  million  pieces  of  coins   and 
blank.s  were   issued   for  foreign  governments.      Sixty-eight 
million  silver  dollars  were  also  converted  into  bullion  dur- 
ing  the   period   and   interesting   data   are   given   as   to   the 
operation   of   the    new    Rennerfelt    electric    furnace   at   the 
Philadelphia  mint.     Statistics  are  also  presented  indicating 
the  production  and  consumption  of  gold  and  silver  in  the 
United    States    in    1917.      An    appendix    contains    a    large 
amount  of  related  information,  culled  from  various  sources. 

Innovations  in  the  Metallurgy  of  Lead.  By  Dorsey  A. 
Lyon  and  Oliver  C.  Ralston.  Pp.  176,  illus.  Bull.  157, 
U.  S.  Bureau  of  Mines,  Washington,  D.  C. 

The  data  reported  in  this  bulletin  are  largely  the  result 
of  experiments  conducted  by  the  Salt  Lake  City  station  of 
the  U.  S.  Bureau  of  Mines,  in  cooperation  with  the  de- 
partment of  metallurgical  research  of  the  University  of 
Utah.  The  work  on  lead  is  only  one  of  the  phases  of  the 
investigations  carried  on  at  that  station  during  the  years 
1914  to  1916.  The  results  of  similar  work  with  rinc  ores 
and  with  copper  and  other  ores  will  be  published  in  future 
reports  of  the  bureau. 

The  application  of  new  hydrometallurgical  and  other 
methods  has  been  made  to  the  following  ore  types:  (a) 
oxidized  lead  ores;  (b)  oxidized  lead  ores  containing  pre- 
cious metals;  (c)  oxidized  lead-zinc  ores:  (d)  simnle  sul- 
phide ores  of  lead;  (e)  leady  zinc  concentrates;  (f)  lead- 
iron  sulphide  middlings;  and  (g)  complex  sulphide  ores 
of  lead,  zinc,  iron,  and  copper,  with  or  without  precious 
metals.  It  has  been  found  that  a  saturated  solution  of 
common  salt  is  a  good  solvent  for  lead  chloride  and  lead 
sulphate;  and,  in  all  leaching  tests  reported  herein,  brine 
leaches,  with  or  without  the  addition  of  sulphuric  acid, 
were  used.  The  lead  may  be  precipitated  with  lime  from 
solutions  that  are  not  contaminated  with  other  elements, 
and  by  electrolysis  when  the  solutions  are  contaminated. 

Three  alternative  methods  have  been  tested  in  the  treat- 
ment of  materials  containing  oxidized  lead,  as  follows: 
Sulphidizing  and  flotation,  acid-brine  leaching  of  the  raw 
material,  and  volatilization  of  the  lead  with  the  recovery 
of  lead  chloride  fume.  .All  ores  do  not  yield  to  flotation, 
and  only  those  that  do  not  contain  excessive  proportions 
of  acid-consuming  constitutcnts  yield  to  acid-brine  leaching, 
whereas  nearly  nil  the  materials  tested  have  yielded  to  the 
volatilization  method,  irrespective  of  the  kind  of  ganguc. 

The  oxidized  ores  of  lead  are  usually  argentiferous,  but 
occns.cnally  some  gold  is  also  present.  Silver  is  often 
present,  in  considerable  amounts,  as  the  chloride,  which  is 
soluble  in  acid  brine.  The  sulphide  of  silver  is  only  slightly 
soluble  in  acid  brine,  so  that  the  acid-brine  method  of  treat- 
ing oxidized  Ifnd  ores  usually  fails  to  give  good  extractions 
of  the  silver.  Sulphidizing  and  flotation,  whore  applicable, 
usuallv    ••vtini'ts    tht>    precious    metals    toeether    with    the 
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oxidized  lead  minerals.  However,  the  experiments  described 
have  shown  that  the  precious-metal  minerals  are  not  neces- 
sarily intercrystallized  with  the  lead  minerals,  and  usually 
will  be  extracted  in  smaller  proportions  than  is  the  lead. 
Chloridizing  roasting  and  leaching  give  better  z-esults,  al- 
though the  best  conditions  seem  to  be  those  where  only 
part  of  the  lead  chloride  is  volatilized,  the  rest  of  the  lead 
being  leached  with  the  silver  and  the  gold.  By  raising  the 
temperature  of  the  roast  to  900°  C.  or  more,  the  silver 
and  the  gold  will  be  volatilized  with  the  lead,  making 
leaching  unnecessary. 

Treatment  of  the  oxidized  zinc-lead  ores  is  more  difficult. 
Sulphidizing  and  flotation  will  often  remove  the  lead  min- 
erals, together  with  any  silver  that  might  be  present,  but 
much  of  this  ore  contains  sulphur-consuming  constituents 
that  make  sulphidizing  difficult.  The  lead  can  be  removed 
by  the  chloridizing  and  volatilization  method,  although 
some  of  the  zinc  tends  to  accompany  it,  using  up  salt  and 
lowering  the  extraction  of  lead. 

The  simple  sulphide  ores  of  lead  may  be  treated  by  the 
volatilization  method,  or  by  chloridizing  or  sulphating  roast- 
ing followed  by  brine  leaching.  Chloridizing  roasting  and 
leaching  seems  to  be  the  most  successful  method  where 
silver  is  present,  and  promises  to  compete  with  gravity  con- 
centration and  flotation,  followed  by  smelting. 

Lead  can  be  removed  from  leady  zinc  sulphide  concen- 
trates without  affecting  the  zinc  sulphide,  by  a  quick 
chloridizing  and  volatilization.  The  lead  chloride  fumes 
can  be  caught  in  an  electrical  precipitator,  and  converted 
into  metallic  lead  by  fusion  with  lime  and  carbon,  yielding 
a  calcium  chloride  slag  which  is  a  desirable  substitute  for 
salt  in  chloridizing  and  volatilization.  Lead  may  be  ex- 
tracted almost  completely  from  lead-iron  sulphide  middlings 
by  the  volatilization  method.  Silver,  if  present,  usually 
does  not  chloridize  well  and  does  not  volatilize.  Brine 
leaching  gives  low  extractions  of  silver.  Extraction  of 
the  lead  from  the  complex  mixed  sulphides  of  lead,  zinc, 
copper,  iron,  and  the  precious  metals  by  the  volatilization 
method  is  likewise  possible.  Very  little  of  the  copper,  sil- 
ver, or  gold  is  chloridized  in  this  method,  and,  therefore, 
even  after  chloridizing  leaching,  these  metals  remain  with 
the  zinc  sulphide.  The  iron  sulphide  is  generally  converted 
to  ferric  oxide  in  roasting,  giving  the  material  the  appear- 
ance of  having  been  thoroughly  roasted.  However,  the 
unaltered  sulphides  of  zinc  and  copper,  and  any  residual 
lead  sulphide,  can  usually  be  removed  from  the  roasted 
material  by  fine-grinding  and  flotation,  the  iron  being  left 
in  the  residue. 

The  methods  mentioned  cover  most  of  the  important 
places  in  which  lead  losses  occur.  Possibly  certain  flue 
dusts  from  lead  smelteries  could  be  advantageously  treated 
by  brine  leaching,  because  the  lead  in  the  flue  dust  usually 
consists  of  basic  lead  sulphate  and  lead  oxide,  which  are 
soluble  in  such  a  solution.  However,  no  experiments  were 
made  with  such  dusts. 

Some  of  the  proposed  processes,  from  a  study  of  their 
probable  costs,  deserve  serious  consideration,  as  they 
promise  to  be  cheap,  and  usually  give  higher  extractions 
of  metal  than  are  possible  by  the  usual  methods.  The  fact 
that  most  of  them  produce  metal,  not  concentrate,  will 
particularly  recommend  them  to  operations  conducted  at 
a  point  distant  from  smelting  or  transportation  facilities. 
Also,  methods  adapted  to  arid  conditions  in  arid  regions 
are  presented  that  should  be  of  impoi-tance  in  the  exploita- 
tion of  the  low-grade  lead  ores  in  some  Western  districts. 

Everyman's  Chemistry.     By  Ellwood  Hendrick.     5Jx8  in.; 
$2.     Harper  &  Bros.,  New  York. 

In  an  introductory  chapter  the  author  states  that  the 
book  is  written  for  the  man  who  shakes  his  head  and 
exclaims  that  he  knows  nothing  about  chemistry  when- 
ever the  subject  is  mentioned.  A  difficult  task  has  there- 
fore been  attempted.  The  layman  in  chemical  matters, 
whose  interest  is  sought,  looks  for  the  reverse  of  heavy 
reading.  Not  only  should  such  a  treatise  be  fi'ee  from 
unintelligible  technicalities,  but  it  must  be  written  in  that 
easy  style  that  one  is  accustomed  to  meet  in  the  editorial 


columns  of  a  daily  paper.  Withal,  the  book  must  carry 
the  hallmark  of  accuracy. 

Mr.  Hendrick  has  done  remarkably  well.  "Everyman's 
Chemistry"  is  characterized  by  a  fluent  ease  of  diction; 
and  the  reader  will  find  no  stumbling  blocks  to  progress 
in  the  form  of  involved  phraseology  such  as  often  de- 
tracts from  the  value  of  more  technical  treatises.  None 
but  a  carping  critic  would  do  more  than  draw  attention 
to  the  very  few  errors  which  are  noticeable. 

Although  the  intended  scope  of  the  volume,  according 
to  the  author,  is  limited,  it  may  be  safely  predicted  that 
it  will  have  a  wider  audience  than  was  originally  expected. 
In  addition  to  those  who  shake  their  heads  and  disclaim 
any  knowledge  of  the  subject,  there  is  a  large  group  of 
technical  men,  many  of  whom  are  specialists  in  some 
particular  branch  of  chemical  industry,  to  which  Mr.  Hen- 
drick's  book  will  appeal.  For  chemistry  is  so  vast  a 
subject,  and  its  ramifications  are  so  varied,  that  the  ma- 
jority will  agree  with  him  when  he  says  that  the  man  who 
knows  all  about  chemistry  is  a  poor  creature  and  bereft 
of  iniagination.  It  is  the  busy  specialist  who  will  appreciate 
an  opportunity  to  learn  of  other  branches  of  technical 
endeavor,  and  who  will  be  glad  to  do  so  in  so  pleasant 
a  manner.  For  the  book  under  review  contains  such  a 
mass  of  interesting  infomiation,  presented  in  so  charming 
a  style,  that  no  one  could  read  it  without  pleasure,  and 
exceedingly  few  could  do   so  without  profit. 

Much  of  the  book  is  written  in  lighter  vein,  which  does 
much  to  sustain  interest.  As  an  example,  we  are  told,  in 
an  introductory  chapter,  that  the  elements  "are  given  to 
polygamy  and  polyandry  as  matters  of  entire  propriety; 
and,  if  it  were  not  for  the  fact  that  we  cannot  imagine 
atoms  as- having  sex,  the  way  they  shift  about  in  their  mat- 
ings  would  scandalize  any  community."  Passing  from  "the 
heart  of  the  thing"  to  "phases  of  matter,"  the  author  ex- 
pounds first  principles  in  an  altogether  delightful  manner. 
The  final  lines  of  a  jingle  on  the  Brownian  movements 
are  an  indication  of  his  versatility: 

"The  source  of  most  colloidal  fright 

Is  found  in  the  electrolyte. 

Its   advent,   though   it  be   disguised. 

Will  stop  the   dance.     They're   paralyzed. 

The  particles.     The  dance  will  stop 

And  down  the  particles  will  drop. 

Well,   we're    like   that.     Though    young    or    old, 

We  imitate  colloidal  gold. 

And  when  the  grim   electrolyte 

Grips   us  in  his  unconquered  might 

With  skull  and  crossbones,  then  we  shout. 

As  we  fall  down:     'The  light  is  out!'" 

Occasionally  Mr.  Hendrick  adopts  the  role  of  critic.  In 
connection  with  the  waste  of  coke  byproducts,  for  in- 
stance, he  says:  "Some  day,  unless  we  go  to  pieces  and 
lose  our  arts  and  sciences  and  take  to  the  woods  again 
like  Indians,  we  shall  have  a  sense  of  the  fact  that  future 
generations  have  rights,  and  that  these  precious  hydro- 
carbons, that  it  has  taken  nature  hundreds  of  thousands 
of  years  to  produce,  should  not  be  idly  destroyed  as  though 
we  were  a  nation  of  drunken  sailors.  There  is  no  use 
in  growing  angry  and  blaming  anybody  for  this  cataclysmic 
waste;  but  now  that  we  know  better,  it  is  time  to  stop  it." 

It  is  difficult  to  select  any  particular  section  of  the  book 
for  special  mention.  Purely  technical  matter  can  usually 
be  condensed  without  damage.  To  attempt  to  give  a  resume 
of  Mr.  Hendrick's  book  would  be  to  invite  disaster  because 
nothing  cf  this  kind  could  convey  an  adequate  impression 
of  its  charm.  It  should  be  read  by  all,  even  those  who 
maintain  that  they  know  all  about  the  subject.  It  will 
appeal  especially  to  the  layman,  who  will  probably  learn 
for  the  first  time  that  "chemistry  washes  us,  launders  our 
clothes,  and  bleaches  and  dyes  them;  it  provides  us  with 
metals,  with  our  morning  paper  and  with  books;  it  Helps 
the  farmer  to  grow  our  food;  and  when  all  is  over. 
whether  we  be  burned  to  ashes  or  buried  in  the  ground,  it  io 
by  chemical  piocesses  that  our  bodies  go  back  into  the 
great  order  of  things." 
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N.  O.  Bacre.  mining  en^neer.  of  New 
York,  has  returned  from  a  trip  to  Arizona. 

Capt.  H.  W.  EdmoDdaon,  of  the  28th  En- 
gineers, recently  returned  from  France  and 
i3  no«"  in   New   York. 

H.  B.  JolinKon.  mining  engineer,  has  com- 
pleted his  profos.sional  work  in  Texas  and 
has  rettirned  to  Boston. 

J.  W.  Bennie,  general  manager  of  the 
Shannon  Copper  Co..  Clifton.  Ariz.,  has 
been  on  a  visit  to  El  Paso.  Texas. 

C.  A.  LianlKan,  formerly  general  manager 
of  the  Onahman  Iron  Co  .  of  Duluth.  Minn., 
has  resigned.     W.  H.  Sqaler  is  his  successor. 

A.  P.  Watt,  consulting  engineer,  of  Xew 
York,  has  opened  an  ofllce  in  Boston, 
where  he  will  continue  to  specialize  on  ore 
concentration. 

W.  Earl  Greenonich,  mining  engineer,  of 
Spokane.  Wash.,  recently  completed  an  ex- 
tended professional  trip  through  Baker 
County,  Oregon. 

J.  r.  Gordon,  government  engineer  for 
Manitoba,  has  begun  a  reconnaissance  sur- 
vey of  the  proposed  railway  from  The  Pas 
to  the  Flin  Flon  copper  field. 

Herbert  A.  Meeraw,  metallurgical  engi- 
neer, is  now  with  the  Kennedy-Van  Saun 
Manufacturing  and  Engineering  Corpora- 
tion. 120  Broadway.  New  York. 

F.  H.  Andrews,  construction  engineer  for 
the  Huff  Electrostatic  Separator  Co..  is  do- 
ing professional  work  in  Texas,  where  he 
will  remain  for  about   two  months. 

Nathaniel  Heri  was  at  the  headquarters 
of  the  American  Institute  of  Mining  Engi- 
neers. New  York,  during  the  last  week. 
Others  who  registered  were  H.  D.  Troance 
and    John    T.    Fuller, 

Irwin  H,  Cornell  has  been  released  from 
duty  by  the  Non-ferrous  Metals  Section  of 
the  War  Industries  Board,  and  has  re- 
sumed his  position  as  sales  manager  of  the 
St.   Jo-seph   L,ead  Company. 

Frederick  Burbidicr,  mining  engineer, 
general  manager  of  the  Federal  Mining  and 
Smelting  Co..  of  Wallace.  Idaho,  is  in  the 
Miami  district.  Oklahoma,  where  the  com- 
pany   is    operating    zinc    mines. 

Joorph  CIrndenin,  vice-president  of  the 
American  Smelting  and  Refining  Co,  in 
Charge  of  copper  sales,  has  hinn  made  a 
chevalier  of  the  Legion  of  Honor  in  recog- 
nition of  his  valuable  services  to  the  French 
government. 

Francia  N.  Flynn,  manager  of  the  Con- 
aolldated  Mining  and  Smelting  Co.  of 
Canada,  at  Trail.  B.  C.  has  resigned  to 
become  assistant  general  superintendent  of 
the  Balbach  Smelting  and  Refining  Co., 
Newark,  New  Jersey. 

4.  Leonard  R«plocle  has  been  elected 
chairman  of  the  board  of  directors  of  the 
Wharton  Steel  Co  He  left  the  company 
some  time  ago  to  become  director  of  .steel 
supply  for  the  War  Industries  Board,  and 
has  now  returned  to  regular  business.  It  la 
expected  he  will  resume  his  former  ac- 
tivities. 

Waltn'  R.  Mallrltr,  having  completed  the 
construction  of  the  Bunker  Hill  smeltery 
at  Kellogg.  Idaho,  has  removed  to  .San 
Kranclflco.  where  he  will  have  charge  of 
di'slgninE  a  modern  lead  smeltery,  to  be 
built  at  Penarr'iya.  Spain.  He  will  be  as- 
.ooplBted  with  Bradley,  Bruff  &  Labarthe, 
engineers. 

filfnan  OncKrnhrlm,  present  chairman  of 
the  Board  of  Dircotors  of  the  American 
.Mmelllng  and  I{<nnln(r  f'o  .  has  been  elected 
president  to  surofd  his  brother  Daniel 
<;ugK>nhelm.  who  will  rcm.Tln  In  the  direc- 
torate of  the  company  .\Iurry  Quggenhelm 
will  also  remain  as  a  director. 

F,  B,  PMcm  Is  In  rharge  of  the  Rossland 
mine  of  the  Consolidated  Mining  and  Smelt- 
ing Co.  of  Canada  other  mine  superin- 
tendents are  irlven  In  the  rompanys  nnnuni 
report  as  follows:  E  O.  Montgomery.  Sul- 
livan and  St  Eugene  mines:  I,  W.  Ought- 
red.  Highland  mine  :  .Tohn  Cannon.  Number 
f>ne  mine:  Itonald  .Stonier.  Molly  (]|bson 
mine:  Dan  Mnlheson  Ottawa  and  Itock 
Candy  mines;  Kdward  Nordman.  Emma 
mine:  D.  M.  Tattrle.  Lucky  Thought  mine: 
Willlnm  Clanry.  fonot  ropper  Co  ;  and  O 
H  Kllhurn,  Blue  Orouse  mine  The  field 
operations  are  under  the  direction  of  M 
E  Purcell.  R  M  Maraulay,  J.  K.  Cram, 
and  O    H    Kllburn. 


Roy  Cramp,  mining  engineer,  of  Tonopah, 
Nev..  died  recently  of  pneumonia,  follow- 
ing an  attack  of  influenza. 

Erneat  H.  Simonds.  metallurgical  engi- 
neer, died  at  Oakland,  Calif..  Dec.  26,  of 
influenza.  Mr.  Simonds  was  a  graduate  of 
the  University  of  California  and  for  a 
long  time  was  instructor  of  assaying  at 
that  institution.  Many  of  thi-  California 
graduates  will  hear  of  his  death  with  keen 
regret.  After  leaving  the  Cniversity  of 
California.  Mr.  Simonds  opened  an  as- 
say otiice  in  San  Francisco.  The  business 
was  successfully  established  and  was  con- 
tinued until  the  San  Francisco  earthquake 
and  fire  wiped  it  out.  Simonds  went  ne.xt 
into  metallurgical  engineering,  and  estab- 
lished  himself    in    a   good    practice. 

I,ogan  Waller  P:->-e,  director  of  the  U.  S. 
Office  of  Public  Roads  and  Rural  Engineer- 
ing, died  in  Chicago.  Dec.  9.  He  was  born 
in  Richmond.  Va..  in  1870,  and  was  a  student 
in  engineering  at  Virginia  Polytechnic  In- 
stitute for  two  years  and  at  Harvard  Uni- 
versity for  six  years.  Later,  at  Harvard, 
he  was  in  charge  of  tests  of  all  materials 
used  by  the  Mas.sachusetts  Highway  Com- 
mission and  some  for  other  states  fvnd 
Canada.  In  1899  he  made  a  study  of  road- 
building  in  Europe.  A  year  later,  he  be- 
came chief  of  the  road-material  laboratory. 
U.  S.  Government,  afterward  reorganized 
as  the  division  of  tests.  In  1904  he  be- 
came director  of  the  Office  of  Public  Roads, 
and  was  largely  instrumental  in  fortpulat- 
ing  a  comprehensive  scheme  for  the  test- 
ing of  rocks,  which  is  now  being  adopted 
in  the  mineral  industry  to  prove  the  suit- 
ability of  local  stone  for  tube-milling. 

Robert  Lee  Whitehead  died  at  the  Booth- 
by  Hospital.  Boston,  on  Jan.  9,  of  pneu- 
monia, aged  53  years.  He  was  born  in 
Amherst  Courthouse.  Va..  and  was  a  gradu- 
ate of  Lehigh  University.  His  first  work  was 
with  the  Crozier  Steel  and  Iron  Co..  of 
Roanoke.  Va..  of  which  he  later  became 
superintendent.  In  1891  he  went  with  the 
Baltimore  Copper  Smelting  and  Refining 
Co..  to  take  charge  of  that  company's  silver 
refinery,  and  while  there  successfully 
worked  out  the  process  Invented  by  his 
brother.  Caleb  Wliitehead.  for  treating 
slime  from  the  electrolytic  copper  refinery, 
a  most  difficult  proposition  at  that  time. 
He  also  devised  othir  important  chemical 
processes.  .-Kbout  1902.  Mr.  Whitehead 
went  to  Trail,  B.  C.  where  he  installed 
processes  for  refining  electrolytic  slime 
for  the  Consolidated  Mining  and  Smelting 
Co.  of  Canada.  Later  he  was  instrumental 
in  installing  parting  processes  in  the 
mints  at  Denver  and  San  Francisco,  using 
his  own  ideas  in  both  places,  .\bout  1909. 
he  went  to  Perth  Amboy.  N.  J.,  to  take 
charge  of  the  coiiper  refinery  at  the  Amer- 
ican Smelting  and  Refining  Co 's  plant. 
While  there  he  invented  the  knife  edge 
contact  rod  used  In  electrolytic  tanks,  and 
designed  the  plant  for  separating  j)latinum 
from  gold.  He  invented  the  process  which 
formed  the  basis  of  the  electrolytic  tin 
plant,  of  which  he  also  had  charge  and 
which  has  been  a  most  successful  Instal- 
lation. He  left  the  American  Smelting  and 
Refining  Co.  last  autumn  and.  at  the  time 
of  his  death,  was  engaged  In  the  erection 
of  an  elt-ctrolytic  tin  refinery  near  Boston, 
where  he  Intended  to  use  an  •  ntlrelv  new 
process  of  his  own.  Mr.  Whitehead  had 
arranged  to  sail  for  France  in  February 
and  later  go  to  England  for  the  purpose 
of  erecting  electrolytic  tin  refineries. 

f •"••"""•■•"" ""~-l 

I  Societies  | 

American       Mining       Congress        Arizona 

chapter,  has  elected  Norman  Carmlchael, 
fceneral  manager  of  the  Arizona  Copper 
Co.,  for  president.  Other  directors  are: 
Robert  E  Tally,  superintendent  of  mines 
for  the  United  Verde  Copper  Co.  ;  W.  B. 
Oohrlng.  superintendent  of  mines  for  the 
Calumet  &  Arizona  Mining  Co  :  and  B  H. 
riowell.  of  BIsbee,  Ariz  J  E  Curry,  of 
Blsbe<*,    Is    secref,Try  of   the   chapter 

Dolalh  V.nglnrrro'  CInh,  has  unanimously 
passed  a  resolution  favoring  the  creation 
of  an  organization  for  Improving  the  status 
of  the  engineer,  and  has  appointed  the  fol- 
lowing rommlllei.  tn  further  that  end  and 
to  compile  complete  data  regarding  the 
sentiment  of  the  prnfrsslon  on  the  subject: 
O.  H  nicker.=on.  member  of  the  American 
Society  of  Civil  Engineers;  W  S  Meald, 
American  Institute  of  Electrical  Engineers: 
C  A  flraves.  Amerlran  ''hemlcnl  Society: 
F  H.  LInley.  Amerlran  Society  of  Mechani- 
cal Engineers,  and  r>.  E  Woodhrldge.  Am- 
erican   Institute    of    Mining    Engineers. 


Industrial  News 


"The  American  .Mineralogiat,"  of  Phila- 
delphia, has  announced  the  reorganization 
of  its  staff.  Ow^ing  to  the  retirement  of 
Wallace  Goold  Levison.  Dr.  Edgar  T. 
Wherry,  of  the  Bureau  of  Chemistr>'.  Wash- 
ington, D.  C,  will  assume  the  duties  of  edi. 
tor-in-chief,  with  the  following  associate 
editors:  George  F.  Kunz,  president,  New- 
York  Mineralogical  Club:  Herbert  P.  Whit- 
lock,  .-Vmerican  Museum  of  Natural  His- 
tory: Alexander  H.  Phillips,  Princeton  Uni- 
versity :  Waldemar  T  Schaller,  U,  S.  Geo- 
logical Survey  :  Edward  H.  Kraus,  Univers- 
ity of  Michigan  :  .Austin  F.  Rogers,  Leland 
Stanford  Junior  University :  Thomas  L. 
Walker.  University  of  Toronto,  Canada : 
and  Samuel  G.  Gordon,  Academy  of  Natural 
Sciences.  Philadelphia. 

Electric  Furnace  Co,,  Alliance  Ohio,  has 
just  closed  a  contract  with  the  Braeburn 
Steel  Co..  Braeburn.  Penn.,  for  a  large 
continuous  recuperative  annealing  furnace, 
for  annealing  alloy-steel  bars  and  wire. 
This  furnace  wil!  have  a  capacity  for  an- 
nealing 75  tons  per  day,  and  an  electrical 
capacity  of  600  kw.  One  of  the  special 
features  is  that  the  material  is  heated  and 
cooled  slowl.v.  and.  because  it  is  a  special 
alloy  steel,  must  be  soaked  for  considerable 
time  at  maximum  temperature  without  scal- 
ing and  without  use  of  the  usual  annealing 
box  covers.  .Another  feature  is  that  pro- 
vision is  made  for  cooling  at  a  very  slow 
rate  for  the  first  200  to  300°  from  the  maxi. 
mum  temperature.  This  type  of  furnace 
is  meeting  with  favor  among  steel  mills, 
on  account  of  its  many  advantages  over  the 
old  practice  where  hoods  are  required,  and 
where  it  Is  difficult  to  get  uniform  annealing. 


Trade  Catalogs 


Incandescent  Headlightii.  Electric  Serv- 
ice Supplies  Co..  Phil.Tdelphia.  Penn.  Sheet 
96  H-6,  Feb.  10,  1918;  9x9;  illustrated. 
Describes  mine  type  MLC-96  Golden  Glow 
ir.candescent  headlights  and  price  lists  of 
equipments 

Steam  Mine  Hoists.  Lidgerwood  Manu- 
facturing Co.,  96  Liberty  St.,  New  York. 
Bull.  No.  19:  9  X  12.  pp.  32;  illustrated. 
Descriptive  of  steam  mine  hoists,  electric 
mine  hoists,  steam  and  electric  hoists  for 
all  purposes,  cableways  and  cableway  ele- 
vators for  open-pit  mining  and  stripping. 

tiear..  Philadelphia  Gear  Works.  1120- 
1128  Vine  St..  I'hiladelphia.  Penn.  Catalog. 
1919  :  pp.  84  :  5i  X  81 ;  illustrated.  Describes 
fully  generated  spur,  bevel,  and  spiral 
gears,  rawhide  and  micarta  pinions,  worms 
and  worm  gears,  racks,  lead  screws,  sprock- 
ets, and  "Diamond"  chains.  Copy  free  on 
request. 


New  Patents 
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United  States  patent  specifications  listed 
below  ma.v  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  2Bc.  each. 
British   patents  are   supplied   at   40c.   etcb- 

Furnace,  Metallurgical  Bnino  Zohei' 
Philadelphia.  Penn.  (U.  S.  No.  1,28S,883 ; 
Nov.  26,  1918.) 

Gold  Concentrator  Comprising  a  Series 
of  Screens,  etc.  Alfred  R.  Mackie,  Loinder, 
Wyo      (U.  S.  No    1.286.185:  Nov.  26,  1918.) 

Ilolatlng  Hook,  Safety.  Lewis  P  The- 
strup.  Seattle.  Wash.  (U.  S.  No.  1.285.466  : 
.Nov.   19.    I'.il8.> 

Lead  Bullion,  Process  of  Treating.  Oeorge 
P.  Hulst,  Hammond.  Ind.  <U.  S.  No. 
1,286.714  ;    Nov     26.    1918  ) 

I*Bd.  Method  of  Ri-flnlng.  Phillip  Wer- 
ner. Philadelphia,  Penn  ,  assignor  of  one- 
half  to  Russell  Spicer,  Willmar.  Minn 
(U.   S.    No     1,285.511:    Nov.    19.    1918. ) 

Ma«ne«ll» — Process  of  M.inufacturing 
Magnesium  Carbonate  Bertrand  B.  Onin- 
wald.  Redwood  City.  Calif,  assignor  to  Na- 
tional Magnesia  Manufacturing  Co.  <U. 
S     No     1.28,1.683;    Nov     26.    1918) 

Metal  Mirnlea,  Preparation  of.  Walter 
O  Snolllng.  I.ong  Island  CItv.  N.  Y.  (U. 
S.    No.    1.285.824:    Nov    26.    1918.) 

Ore  nreaaing — Machine  for  Separating 
Ores  John  M  Stadel.  Philadelphia.  Penn.. 
assignor  of  one-half  tn  John  ("^innlngham. 
one-eighth  to  Peter  P  Conway,  and  one- 
eighth  tn  Patrick  P  Conway.  Philadelphia. 
Penn.     (U.  9.  No.  1.286.136;  Nov.  26,  1918.1 
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>'EW   YORK — Jan 


18 


SALT   L.AKE   CITY- 


lan.  16 


The  Lnevlda  Gold  Mining  Co.  has  be- 
gun action  in  New  York  State  Suprt-me 
Court  against  William  C.  Ralston,  George 
H.  Morrill,  Jeimes  L.  Dowsey,  William  A. 
Slayback,  Hamilton  J.  Combes.  Adolph  S. 
Lowenthal.  Krastus  S.  Parson.  Jlever 
Frank.  C.  E.  G«orge,  the  Unevida  Gold 
Dredging  Co.  of  Nevada,  Comstock  Lode 
Recovery  Corporation,  and  others  to  recover 
leases,  alleged  to  belong  to  plaintiff,  but 
which  have  be^n  transferred  -to_CaB>stock 
Lode  Recovery  Corporation.  Suit  also  calls 
for  accounting.  Temporary  injunction 
granted  preventing  defendants  from  selling 
stock  of  Comstock  Lode  Recovery  Corpo- 
ration and  also  preventing  defendants  from 
disposing  of  leases  pending  settlement  of 
action.  According  to  papers  in  action.  Wil- 
liam C.  Ralston  and  George  H.  Morrill  were 
formerly  directors  of  tlie  Unevida  Gold  Min- 
ing Co.  Ralston,  aside  from  being  director. 
was  chief  engineer,  managing  director,  secre- 
tary, and  member  of  execntive  committee 
oi  company.  Complaint  charges  that  de- 
fendants, two  of  whom  were  directors  of 
Unevida  Gold  Mining  Co.  induced  owners 
of  leases,  under  which  company  operated,  to 
cancel  and  transfer  them  to  Comstock  Lode 
Recovery  Corporation,  which,  it  is  claimed, 
was  formed  by  Ralston  and  associates  to 
take  over  leases  of  these  gold  mining  prop- 
erties. 

SAX    FR.AXCISCO — Jan.   17 

The  Minins-  Division  of  the  Industrial 
A<^ident  Coirunission  of  California,  accord- 
ing to  the  last  annual  report,  considered  the 
safetj*  of  IT.O'.tO  employees  during  the  year. 
Special  attention  was  given  to  advancing 
safety  work  among  operators  and  miners 
by  means  of  safety  bulletins  and  letters.  A 
first-aid  instructor  was  added  to  the  divi- 
sion, who  trained  31  classes  in  first  aid, 
which  work  was  done  at  20  places,  from 
Shasta  to  Riverside  counties.  In  all.  407 
persons  took  the  complete  course  and  300 
part  of  it.  Arrangements  were  made  with 
the  University  of  California  extension  divi- 
sion for  a  course  in  English  for  foreigners. 
The  U.  S.  Bureau  of  Mines  Car  No.  1  visited 
11  different  mining  sections,  giving  training 
to  86  employees  in  mine  rescue  and  to  425 
employees  and  citizens  in  first-aid  work. 
The  mining  division  inspected  mines,  mills, 
smelteries,  gold  dredges,  quarries,  and  tun- 
nels. Fatal  injuries  at  quarries  were  re- 
duced by  the  activity  of  the  division.  Safety 
rules  for  gold  dredges  as  well  as  for  quar- 
ries were  prepared  during  tl'.e  year.  Merit 
rating  of  mines  received  the  attention  of 
the  mining  division.  An  electrically  operated 
gold  dredge  has  been  added  to  the  Safety 
Museum  at  529  Market  St.,  San  Francisco. 
The  museum  row  occupies  about  3000  sq.  ft. 
of  floor  space  and  contains  hundreds  of  ex- 
hibits. H.  M.  Wolfiin  is  chief  mine 
inspector. 

SPOKANE,    WASH. — Jan.    16 

Regulation  of  Mining  Companies,  while 
avoiding  the  features  of  "blue-skv"  laws, 
is  the  object  of  a  plan  now  being  worked 
out  by  the  Northwest  Mining  Association, 
which  discussed  the  problem  at  a  recent 
session  in  Spokane.  A  committee,  appoint- 
ed to  draft  a  proposed  law.  recommended 
that  companies  be  required  to  file  with  the 
Secretary  of  State  and  the  auditor  of  the 
county  in  which  the  company  is  organ- 
ized a  verified  statement  giving  the  num- 
ber of  shares  of  stock  in  the  treasury,  the 
situation  and  description  of  the  property, 
the  nature  of  title  held,  the  amount  paid 
for  the  claims,  and  the  terms  and  amounts 
of  any  deferred  payments.  If  it  issues 
a  prospectus  or  literature  concerning  the 
property,  copies  shall  be  filed  in  the  same 
way.  with  a  statement  of  the  development, 
if  any,  that  has  been  done  on  the  property. 
^^'hen  these  statements  are  filed  with  the 
Secretary  of  State  he  shall  issue  a  permit 
authorizing  the  sale  of  stock.  In  addition, 
it  is  recommended  that  similar  statements 
shall  be  filed  the  first  of  each  year :  also 
a  statement  of  the  amount  of  treasur>- 
stock  sold,  the  amount  obtained  from  sales, 
the  commissions  paid,  the  amount  of  de- 
velopment work  done,  and  the  equipment 
purchased.  The  committee  will  later  sub- 
mit the  draft  of  a  bill  to  be  presented  to 
the   State    Legislature 


Two  Power  Companies  in  Sontliern  Vfah, 

the  Beaver  River  Power  Co.  and  the  South- 
ern Utah  Power  Co..  have  passed  under 
control  of  the  Telluride  Power  Co.,  re- 
centl.v  organized  under  the  laws  of  Dela- 
ware to  take  over  the  merged  companies. 
The  Telluride  company  is  controlled  bv  L. 
L  Xunn  and  the  Telluride  Association, 
which  is  extensively  interested  in  power 
operations  in  Wyoming.  The  new  company 
is  capitalized  at  $l,Ot)0.000  and  has  aif-" 
thorized  a  bond  issue  tor  this  amount. 
With  nine  generating  stations  on  Beaver 
River  m  Beaver  County  and  elsewhere.  250 
miles  of  high-tension  transmission  lines 
and  systems  supplying  electric  service  to 
towns  in  southern  Utah,  the  Telluride  com- 
pany has  holdings  stated  to  represent  about 
52.000,000.  The  new  company  will  supply 
power  to  mines  in  Beaver  County  and  in 
the  Marysvale  section  in  Piute  County. 

The  Qn^sfion  of  .4pex  Kishts  between  the 
Utah  Consolidated  and  Utah  Metal  and 
Tunnel  companies  in  Bingham  has  been 
settled  by  granting  reciprocal  rights  and 
pri\ileges.  without  monetary  consideration. 
The  Utah  Consolidated  is  to  receive  the 
two  limestone  bed  formations,  east  of  a 
certain  fault  known  as  the  Highland  Boy 
and  Yampa,  for  which  the  Utah  Metal  in 
return  will  have  unlimited  and  perpetual 
right  to  follow  any  limestone-bed  forma- 
tions or  ore  fissures  in  the  western  part 
of  its  ground  down  into  the  Utah  Con- 
solidated, regardless  of  the  question  of 
apex.  The  Utah  Metal  may  also  mine  a 
strip  of  ground,  2000  ft.  long  and  aver- 
agmg  3011  ft.  in  width  (approximately  14 
acres  in  all),  marking  the  southerlv  work- 
ings and  boundarj-  of  the  Utah  Consoli- 
dated. The  Utah  Metal  has  developed  a 
body  of  copper  ore  of  shipping  grade  in 
this  ground,  and  has  the  right  to  use  the 
Utah  Consolidated  workings  in  developing 
territory   in   this   section. 

The   Judge    Mining    and    Smelting    Co..   or 

its  subsidiary,  the  Snake  Creek  Mining  and 
Tunnel  Co.,  of  Park  City,  has  won  a  water 
suit  against  the  Midway  Irrigation  Co.  The 
hearing  ^vas  in  the  Federal  Court,  in  Salt 
Lake  City,  before  Judge  Tillman  D.  John- 
son. This  suit  has  been  in  progress  for 
some  time,  and  was  first  tried  four  years 
ago.  The  water  rights  were  of  great  value, 
and  the  suit  was  of  particular  interest 
as  being  between  mining  and  agricultural 
undertakings.  The  court  held  that  the  wa- 
ter from  the  Snake  Creek  tunnel  was  per- 
colating water,  and  hence  belonged  to  the 
land,  and  that  it  made  no  difference 
whether  or  not  the  farmer's  water  was  de- 
creased because  the  water  from  the  tunnel, 
though  coming  from  fissures  cut  by  the 
tunnel,  was  ftd  into  the  fi.ssures  by  per- 
colation. The  fissures  themselves  are  not 
regular  water  chrtnnels.  but  act  as  reser- 
voirs. This  decision  is  of  interest  to  all 
mining  companies  whose  tunnels  have  de- 
veloped water  in  localities  where  water 
is  used  for  irrigation  purposes.  In  this 
suit  the  irrigation  company  contended  that 
the  Snake  Creek  tunnel  decreased  its  water 
supply,  that  the  fissures  were  water  chan- 
nels, and  that,  even  if  they  were  not.  the 
water  would  reach  them  by  seepage.  The 
percolating  waters,  however,  as  held  bv  the 
court,  belong  to  the  land  and  to  the  Snake 
Creek  Tunnel   Company. 

W.4I.L.4CE,    ID.\HO — Jan.    16    .  .  . 
Slines     of     the     Coeur     d'.41ene     District 

have  continued  in  operation,  with  two 
exceptions,  since  the  price  of  lead  dropped. 
They  have  curtailed  production,  as  far 
as  possible,  without  disorganizing  their 
forces,  and  no  men  have  been  laid  off. 
If  a  man  quits,  no  one  is  put  on  in  his 
place.  Sunday  work  has  been  discon- 
tinued, and  it  is  probable  that  a  five-day 
week  ma.v  be  adopted,  this  being  more  de- 
sirable than  throwing  a  large  numlier  of 
men  out  of  work  altogether.  The  two  ex- 
ceptions are  ihe  Hercules  and  Tamarack  & 
Custer,  both  -controlled  by  the  Days,  the 
ores  from  which  are  treated  bv  the  Xorth- 
port  smeltery,  also  controlled  by  the  same 
interests.  The  closing  of  the  two  mines 
just  before  Christmas  threw  about  700 
men  out  of  employment.  The  management 
announced  that  the  shut-down  would  be 
for  iO  days  and  possibly  longer.     Men  who 


sliowed  up  at  the  end  of  this  period  were 
told  that  it  might  be  several  months  before 
resumption.  In  the  absence  of  any  an- 
nouncement by  the  Days  regarding  the 
affairs  of  their  companies,  the  public  is 
left  to  speculate  why  it  was  that  the  Day 
mines  promptly  quit  and  give  no  indication 
of  early  resumption,  though  other  lead 
mines   in   the   district  are   still   running. 

BUTTE,   MONT. — Jan.   16 
The    .4naronda     Copper    Mining    Co,,    the 

largest  employer  of  labor  in  Montana,  has 
announced  that  in  respect  to  employment 
durmg  the  present  period  of  curtailment. 
when  many  of  the  company  mines  are 
closed.  It  will  give  preference  to  men  with 
families  and  to  returned  soldiers  in  the 
following  order:  First,  married  men  and 
single  men  with  dependents :  second,  de- 
niobilized  soldiers  and  sailors  who  were  in 
the  employ  of  the  company  at  the  time  of 
their  induction  into  fhe  Armv  or  Navy  ■ 
third,  demobilized  soldiers  and  sailors  who 
were  not  employed  by  the  company  before 
such  induction.  Single  men  without  de- 
pendents and  who  were  not  inducted  into 
service  must  give  up  their  jobs  to  those 
mentioned. 

MOKENCI,  ABIZ, — Jan.    16 
The     Clifton-Morenoi-Metcalf     District     is 

now  undergoing  curtailment  of  operations 
The  Shannon  Copper  Co.,  of  Clifton 
with  mines  at  Metcalf,  has  closed 
down  the  whole  property,  and  only 
■•clean-up'  work  is  going  on.  Over  300 
men  have  been  laid  off  in  the  mines  alone 
more  than  a  third  of  whom  have  left  the 
district  to  date.  The  Phelps  Dodge  Cor- 
poration. Morenci  branch,  has  also  begun 
curtailment.  On  Jan.  11.  about  100  men 
were  dropped  from  the  payroll.  The  Ryer- 
son  mine  the  largest  producer  for  Phelps 
Dodge  m  the  Morenci  district,  will  be  prac- 
tically closed  down  soon.  As  far  as  pos- 
sible the  married  men  are  being  trans- 
ferred to  other  mines  instead  of  being  dis- 
charged. The  .\rizona  Copper  Co.,  Ltd 
has  not  as  yet  decreased  operations,  but 
it  IS  expected  that  such  action  is  imminent, 

DENVER — Jan,    15 
Colorado    .Metal    .Mining    Association    and 

the  Colorado  chapter  of  the  American  Min- 
ing Congress  held  their  joint  annual  meet- 
ing at  the  Brown  Palace  Hotel,  Denver  on 
Jan.  2.  3.  and  4.  1919.  The  resolutions  com- 
mittee was  appointed  as  follows;  Harry 
W.  Robin.son  of  Denver  ;  George  C.  Manley, 
of  Denver  ;  .A..  E.  Moynahan,  of  Alma  ;  M.  T. 
Chestnut,  of  Dolores;  John  A.  Travlor  of 
Breckenridge  ;  J.  C.  Roberts,  of  Golden  :  W. 
O.  Reynolds,  of  Leadville  ;  E.  D.  Pavne  of 
Empire,  and  Kenneth  McKenzie,  of  Colo- 
rado Springs.  Following  these  appoint- 
ments, directors  were  elected  from  the  vari- 
ous metal-mining  counties.  New  officers 
for  the  ensuing  year  were  then  chosen  as 
follows:  Robert  S.  Ellison,  governor;  J  P. 
\\elborn  and  Samuel  D.  Nicholson,  vice- 
governors  ;  George  E.  Collins,  treasurer ; 
and  M.  B.  Tomblin.  secretary.  The  meeting 
was  addressed  by  George  M.  Vallery  assist- 
ant director.  U.  S.  Public  Service  Reserve, 
?,"  "Advantages  of  Cooperation  with  the 
b  b.  Employment  Service."  J.  C.  Bailey 
then  spoke  on  "Colorado  Freight  Rates", 
and  a  lively  discussion  ensued  led  by 
George  E.  Collins.  It  appears  that  Colorado 
operators  have  protested  repeatedly  against 
unjust  freight  rates,  particularly  as  applied 
to  narrow-gage  lines,  without  relief  or  even 
satisfactory  notice  on  the  part  of  Govern- 
ment officials.  Rate  rulings  were  applied 
to  narrow-gage  the  same  as  to  broad-gage 
Imes.  despite  the  fact  that  narrow-gage 
cars  cannot  be  used  on  broad-gage  tracks. 
Unjust  demurrage  charges  have  been  made 
o.".  narrow-gage  lines  without  any  pos- 
sibility of  benefit  from  such  practice. 
George  Quigley.  manager  of  the  State 
Insurance  Fund,  pointed  out  the  rela- 
tion between  the  state  fund  and  the  min- 
ing industr.v.  W.  B.  Lewis,  secretarv  of  the 
Boulder  County  Metal  Mining  Association, 
described  his  organization,  and  illustrated 
now  cooperation  had  resulted  from  regular 
meetings  and  discussions  of  the  leaders  of 
\'arious  industries  in  a  mining  community. 
W.  M.  Porter  read  a  paper  on  "Modem 
Mine  Promotion,"  wherein  he  made  a  plea 
for    honest    and    busi/tesslike   promotion    of 
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worthy  mininf;  enterprises,  and  pointed  out 
the  ill  cfTtcts  of  unrestricted  wildcattins- 
During  the  evening  session.  Senator  Siewers 
Fincher  addressed  the  assembly  on  the  sub- 
ject of  *"State  Ltegislation  and  Ihe  Mining: 
Industry."  and  Arthur  H.  Bosworth  spoke 
on  the  proposed  "  'Blue  Sky'  Legislation." 
r>uringr  the  morning  session  of  Jan.  3.  James 
F.  Callbreath.  secretary  of  the  .\merican 
Mining  Congress,  delivered  an  address  on 
"National  Legislation  and  the  American 
Mining  Congress."  In  the  afternoon.  Bulke- 
ley  Wells,  president  of  the  congress,  siioke 
on  the  gold  situation.  He  read  the  resolu- 
tions pa.ssed  by  the  American  Gold  Confer- 
ence in  August.  1918.  as  to  the  necessity  for 
a  Government  bonus  on  gold.  It  was  pre- 
dicted that  the  committee  of  the  Tr.asury 
D'partment  would  soon  rtcommend  that  the 
bonus  be  offered.  Senator-elect  Lawrence 
C.  Phipps  pledged  himself  while  in  the 
Senate  to  consider  the  needs  of  the  min- 
ing industry  and  work  for  an  adequate 
tariff.  He  thought  that  tariff  revision 
would  solve  many  of  the  ditliculties  con- 
fronting the  mining  industry  at  this  time. 
Governor-elect  Oliver  H.  Shoup  made 
a  short  address,  in  which  he  referred  to  gen- 
eral legislation  in  favor  of  the  metal  pro- 
ducers. Congres.sman-elect  William  N. 
Vaile  spoke  of  the  need  of  a  protective  tariff 
on  tungsten  and  other  rare  metals.  N<l.son 
Franklin  talked  on  "Relief  lor  Producers 
of  War  Jlinerals."  and  pointid  out  the  de- 
sirability of  a  protective  tariff  on  these 
met.ils.  refeixing  to  the  so-called  "chrome 
scandal."  To  those  directly  concerned  the 
discussions  on  tariff  were  interesting,  but 
others  were  inclined  to  reflect  upon  the  law 
of  "supply  and  demand"  and  the  theory  of 
"the  greatest  good  to  the  greatest  number," 
and  to  regard  the  advocators  of  tariff  on 
war  metals  with  that  kind  of  sympathy  that 
might  be  bestowed  upon  one  who  is  crying 
for  the  moon.  W.  J.  Candlish.  speaking  on 
Colorado  war  minerals,  outlined  the  posi- 
tion of  local  producers.  Among  the  more 
lnt«-rt'Sting  resolutions  introduced  was  that 
in  which  the  a.ssociation  demanded  im- 
mediate relief  from  the  now  useless  Federal 
regulations  and  re.strictions  and  petitioned 
Congress  to  remove  the  extraordinary  pow- 
ers temi)orariIy  conferred  ui>on  the  Execu- 
tive Department  and  to  resume  its  legisla- 
tive powers.  The  resolution  pointed  out 
that  the  war-time  expedient  of  price  fixing, 
administration  of  Industrial  matters  by  bu- 
reaus, and  other  species  of  Feder.al  con- 
trol should  be  speedily  abandoned,  that 
private  initiative  again  may  be  the  order 
of  the  day.  It  was  demanded  that  the  flat 
increase  of  2^^"^  in  freight  rates  and 
onerous  demurrage  and  loading  regulations 
e.uial.lished  by  the  Director  General  of 
Uailrf»afl.«  be  abrogated.  A  gu.irantee  was 
dem:inded  that  full  prospecting  and  mining 
privileges  be  a.ssured  in  the  bill  creating 
a  national  park  of  the  Mount  Bvans  n-gion. 
Senate  Bill  .1234.  to  reimburse  and  settle 
losses  incurred  and  Investments  made  for 
supplying  war  minerals,  was  commended. 
U  was  also  recommended  that  the  Colo- 
rado Ty-gislature  appropriate  $40. OO"  tor 
lompletlng  .-i  state  survey,  and  for  publica- 
tion of  reports  by  the  Stale  Geologist. 
Liberal  state  and  national  appropriations 
were  asketl  for  to  Investigate  the  possi- 
bilities of  oil  shale.  The  administration 
of  the  state  comiien.Hation  fund  was  com- 
mended. A  law  was  asked  for  creating  the 
Colorado  Metal  .Mining  Survey,  to  be 
formed  of  the  directors  of  the  Colorado 
Metal  Mining  As.sodation.  and  supported  by 
a  state  tax  levy  of  one-twentieth  of  1%. 
on  the  output  of  all  metal  mines  in  the 
state  It  waa  suggested  that  an  ore-sales 
committee  be  formc<l  to  investigate  grlev- 
anres  reported  by  ore  .sellers  against  ore 
buyers. 


now  he  devoted  to  neglected  aeveiopment 
work,  and  openings  that  have  been  aban- 
doned for  three  years  or  more  will  again  be 
the  center  of  im|X)rtant  operations.  Hardly 
a  mine  in  the  district  did  any  sinking  while 
there  was  such  a  big  demand  for  the  metal. 
Some  of  the  mines  speeded  up  to  such  an 
extent  that  they  have  reached  the  bound- 
aries, and  it  is  now  necessary  to  make  new- 
openings.  One  of  these  mines  is  the  Cham- 
pion, of  the  Copper  flange  group,  in  which 
sinking  has  been  under  way  for  nearly  a 
month.  B:iUic  also  is  sinking  again,  after 
a  lap.se  of  three  years,  and  the  same  holds 
true  in  .some  of  Quincy's  shafts.  The  Calu- 
met &  Ileela  already  has  begun  to  sink  at 
the  old  mine,  and  the  subsidiaries  likewise 
are  directing  attention  to  lower  levels. 


B.VTKSVILLK.   .\RK.- 
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Ntnti.ttirR  of  Zinr  Ore  rrndured  in  1918 
in  the  north  Arkansas  field  have  been  com- 
lileted  by  J.  H.  Hand,  special  agent  of 
the  neparinient  of  Mines.  A  total  of  4."i>0.- 
000  lb.  was  produced  and  sold,  against 
511. nnii. lion  lb.  in  I'.UT.  Practically  all  was 
calamine  ore.  Few  mines  were  active  in 
the  field  during  1918.  and  none  of  the  big 
Iiroducers  of  former  years,  the  operators 
being  content  to  sit  tight  until  either  a 
better  market  materialized  or  overhead  ex- 
penses went  down.  There  is  a  general  dis- 
position, however,  to  start  operations  this 
year  if  conditions  warrant,  and  some  of 
the  larger  properties  are  making  ready. 

The  Batesville  Manganese  Field  is  ex- 
hibiting little  activity.  Operators  hope  for 
a  price  of  ore  after  the  reconstruction 
period  is  over  which  will  allow  profitable 
oi)eration.  Ore  can  be  produced  in  the 
district  at  a  much  lower  figure  than  that 
set  by  the  Government  and  which  was 
paid  in  1918.  A  limited  tonnage  was  mined 
at  different  times  before  the  war  in  com- 
petition with  foreign  ores.  Owing  to  the 
fact  that  washing  plants  have  been  built 
and  other  machinery  installed  which  will 
cut  pre-war  costs,  it  is  thought  that,  when 
a  market  is  established  again,  many  prop- 
erties will  be  able  to  produce.  Walter 
Denison  and  associates  have  a  2000-ton 
contract  at  present  and  are  producing  ore 
to  fill  it  They  cannot  ship  on  the  con- 
tract,   however,    until    April    1. 


JOPLIX.  .MO. — .la 
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Orgnnizatinn    of    Local    Chapter!!    of    the 

.\merican  Mining  Congress  and  the  Ameri- 
can Zinc  Institute  will  be  considered 
at  a  meeting  of  those  interested  to  be 
held  in  Joplin  Jan  28  to  30.  The 
moveiTient  is  an  outgrowth  of  the  High- 
Grade  Ore  Producers'  -\ssooiation.  which 
has  virtually  been  put  out  of  business,  with 
money  in  its  treasury,  by  the  ending  of  the 
war.  It  is  understood  that  funds  of  this 
organization  will  be  used  in  putting  the 
proposed  chapters  on  their  feet.  The  meet- 
ing has  been  called  by  a  committee  from 
the  High  Grade  association,  headed  by 
Victor    Rakowsky. 

The  Kdwardx  Mining  Co.  has  pur- 
cha.sed  the  McBride  mine  and  mill  near 
Joplin,  also  the  Joe-Bob  and  two  other 
ni-wer  properties,  atid  expects  to  mill  the 
combined  output  at  the  McBride  concen- 
trator. It  is  one  of  the  developments  that 
has  marked  a  seeming  turn  toward  the  old- 
er camps  of  the  district  from  the  Oklahoma 
field.  At  one  of  the  Joplin  soft -ground 
mines,  now  being  operated  steadily,  the 
concentrates  are  put  in  the  bins  for  less 
than  $30  a  ton.  which  is  not  possible  in  the 
Oklahom.a  field  at  any  property  with  a  re- 
covery l.ss  than  211-;  (in  local  parlance), 
and  there  are  few  as  rich  as  that. 


VICTORIA,    B,    C- 
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■Ml    of    the    Injunction. 

i     icaln   have   full  con- 

'•— »!•      and    directors    of 

;is-iired    ;i    l.lnee    on    Ih.-    Illle 

It    Ihe    niM    rinnunl    meeting 

of  Copper   I'rnftiirtlon  »«.•<  re- 


»"•    ••                          The     CommlKer      Nanird     to      InTrntlcnle 
Knvale     In-      Xmeltlng       Kate»       charged       mine       opera- 
tors    of     British     Columbia     by     the     Con- 
solidal.d   .Mining  ami   Smelting  Co    of  Can- 
ada   consists    of    S      S.     Fowler      Uiondel. 
B.   C:    Ivan   do  Lashmult.   Sllverton.    B    C  ; 
and    Jnmes    Anderson.     Kaslo.     B.    C       The 
i-.-.,i„»,    f'olumbift    government    will    be    rep- 
I    by    A.    G.    I..iingley.    resident    engl- 
'  li  headquarters  nt  Revelstoke.  B    C. 
'.    xesslon  of  this  rommlM...  was  an- 
......I   for  Jan,    21    nt    Nelson,    British   Co- 
lumbia 

Thr    ImperlHl    Manlllonia    llnard    has    ar- 
ranged   for  exi»orting   Ihe   large   quantity  of 
lend    on    hand,    recently    said    to    be    "hang- 
ing   over    the    Canadian    market,"    with    the 
Idea   of    relieving    the    market    from    embar- 
rnssmenl       F    A    .Starkev,  of  the  As,"toclated 
I  he      Hoards  of  Trade  of  Kastero  Brlliali  Coium- 
lon      bin.    expresses    himself    as    highly    gratified 
lug      with    the    Inlirr   development,    saying      "The 
lilp      sum    and    substance    of    Ihe    whole    thing    Is 
nst      that  we  will  now  have  n  clean  sheet  to  star' 
tho     off  with      The  action  of  the  Iwnrd  Is  timelv 
li.K      o..   fi...-    1     while  In   Stvikane     I  sent    a   wire 
..  ,:i       ...  .K.^  t. .,,,-, I    .ti.,,r  ,..,.  f),^(   (I,,,  dumping 
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of  the  lead  bought  for  munitions  on  the 
commercial  market  at  this  time  would  mean 
a  glutting  of  the  market,  and  that  would  be 
disastrous  to  the  lead-mining  districts.  But 
the  difficulty  is  now  settled."  Mr.  Star- 
key's  wire  to  Sir  Thomas  White,  acting 
Premier,  read:  "During  war,  shippers  did 
not  have  benefit  of  Canadian  duty,  but  sold 
Imperial  Munitions  Board  at  practically 
United  States  prices.  .Now  that  the  war 
Is  over,  shippers  expect  that  Canada  will 
not  be  made  a  dumping  ground  for  Mexican 
and  United  States  surplus  and  scrap  metal." 
^^^lether  the  action  taken  bv  the  board  with 
reference  to  the  stock  referred  to  will  have 
the  effect  which  Mr.  Starkey  looks  for  is 
doubted  by  some,  who  point  out  that  Can- 
ada's biggest  market  is  not  local  and  that 
the  placing  of  munition  lead  elsewhere  will 
have  the  result  of  reducing  the  demand  for 
the  Canadian  production  at  least  for  a.  time, 
and  that,  at  the  best,  the  prospect  Is  that 
there  are  a  few  dull  months  to  meet. 

TOBOXTO — Jan.    17 

Newman  Erb.  president  of  the  Canada 
Copp.r  Corporation,  of  British  Columbia, 
at  present  visiting  eastern  Canada,  states 
that  the  work  of  the  company  is  being 
rapidly  pushed  on  the  Copper  Mountain 
property,  on  which  it  is  expending  about 
$2.5fin.niiO.  Approximately  12,000.000  tons  of 
ore  is  blocked  out  carrying  about  IJ":;  cop- 
per. The  company  will  be  ready  by  Julv 
to  carry  out  its  contracts  with  several 
companies  as  follows:  With  the  Canadian 
Pacific  Ry.  for  extension  of  its  branch  13 
miles  to  the  mine:  with  the  West  Kootenav 
Power  and  Light  Co.  for  power ;  and  with 
the  Consolidated  Mining  and  Smelting  Co. 
for   the  treatment  of  ores. 

Land  Grants  by  the  Canadian  Govrrn- 
ment  of  large  areas  in  the  West  to  a  pri- 
vate corpoi'ation  for  the  exploitation  of  oil 
and  minerals  have  been  widely  rumored. 
These  rumors  are  unfounded  so  far  as  any 
definite  action  is  concerned,  but  it  has 
transpired  that  a  proposition  of  this  sort 
has  been  before  the  government  for  some 
time.  The  Shell  Transport  and  Trading 
Co..  of  London.  England,  capitalized  at 
$5n.nnn.noo,  the  head  of  which  is  Sir  Mar- 
cus Samuels,  has  asked  for  exclusive  rights 
to  -survey  and  exploit  for  oil  all  the  coun- 
try lying  north  of  the  Athabasca  River, 
in  Alberta,  for  five  years,  existing  holdings 
excepted.  The  proposal  was  made  to 
Premier  Sir  Robert  Borden  and  his  col- 
leagues on  the  occasion  of  their  last  visit 
to  England,  and  is  understood  to  have  the 
backing  of  the  British  government,  on  the 
ground  that  it  is  in  the  interests  of  the 
empire  that  a  British  company  should  de- 
velop the  oil  resources  of  Canada.  The 
whole  question  was  discussed  bv  represen- 
tatives of  the  Shell  company  and  the  Cana- 
dian   and    Imperial   governments    last    year. 

The  Canadian  Adrlnory  Connrll  for  Sri- 
entlflr  and  Indostrial  Research  is  negotiat- 
ing with  the  governing  bodies  of  Toronto 
and  McGIIl  universities  with  a  view  of 
increasing  the  supply  of  trained  research 
workers  and  technologists.  It  is  urging 
that  prompt  measures  he  taken  for  ex- 
tending university  facilities  for  training 
and  laboratory  work.  A  recent  inventory 
of  the  men  available  in  Canada  adequately 
equipped  for  grappling  with  problems  of 
research  work  showed  that  Ihe  supply  is 
hardly  equal  to  five  per  cent,  of  the  de- 
mands that  Canadian  Industry  mu.st  make, 
if  it  is  to  keep  pace  with  what  the  United 
States.  Great  Britain,  and  other  trade  com- 
petitors are  doing.  There  are  fewer  than 
300  men,  including  those  In  government 
and  university  positions,  to  whom  the  re- 
search council  or  big  industrial  firms  can 
turn  for  assistance  in  solving  scientific 
problems  bearing  on  industrial  develop, 
ment.  Chemists,  physicists,  metallurgists, 
electrical  and  chemical  engineers  are  need- 
ed, and  at  present  only  Toronto  and  Mctlill 
imlversilies  have  suitable  graduate  courses 
The  council  has  already  provld«I  for  2ii 
studentships  and  fellowsiil|is  to  he  award<>d 
annually  to  science  graduates  in  connec- 
tion with  ."ome  specified  research,  but  so 
far  the  number  of  men  available  for  such 
studentships  and  fellowships  has  limited 
the  awards  to  less  than  half  the  total 
number    provided    for. 

.\HIC.\,   Cllll.lv — Nov.   17 

The  Smeltery  In   Arlra,  Chile,  was  blown 

in  early  In  191 S.  and  produced  aroimd  "0 
tons  of  pig  tin  of  98  8',  There  was  some 
trouble  with  the  furnaces  afterward  and 
through  this  reason  and  lack  of  capital  the 
plant  was  shut  down  after  a  few  feeks' 
operation  .'^Incc  then  Ihe  capital  has  been 
Increased  from  $2.'ii>.nnn  to  ll.Oiin.dOO  and 
operations  were  ngnin  started  a  few  months 
ago.  but  it  Is  not  known  with  what  results 
The  plant  uses  reverberatory  furnaces  fireil 
with    fuel   oil. 
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ALASKA 

DECEMBER  SHIPMENTS  of  domestic 
copper  ore.  matte,  etc..  from  Alaska  to 
United  States  were  24.872  gross  tons.  The 
copper  content  was  16,407,461  lb.,  valued 
at  $4,263,992. 

ARIZON.\ 

Pima  County 
GUXSIGHT  GOLD  .\XD  TUXGSTEN 
(Ajo) — Five-stamp  mill  and  concentrator, 
with  laboratory,  installed  two  months  ago 
to  test  district.  Since  then  mill  has  run 
steadily  making  test  runs  on  2(5-  to  50-ton 
lots  of  gold  and  scheelite  ores  from  Black 
Bess,  Bullion  Bar,  and  Yellow  Aster  mines  ; 
also  silver-lead  ores  from  old  Gunsight 
mine.  All  tests  satisfactory.  Will  install 
during  January  ball  mill  of  at  least  40  tons' 
capacity.  Mines  of  district,  known  as  Schee- 
lite district,  well  developed,  and  ample  ton- 
nage of  good  mTlling  ore  in  sight.  Test 
runs  have  yielded  $2000  worth  of  amalgam 
and    500    lb.    tungsten    concentrates. 

RAT  BROKEN  HILLS  (Ray)— New  tun- 
nel advanced  about  300  ft.  Messrs.  Erskine 
and  Stanton,  of  New  York,  recently  visited 
property. 

LAVELLE  GOLD  (Winkleman)— Will 
deepen  main  shaft  from  250  to  350  ft.  Con- 
struction work  on  mill  delayed  two  weeks 
by   snow. 

Yavapai    County 

KAY  COPPER  (Canyon)— Shaft  down 
600  ft.  Will  start  crosscut  at  650  level. 
Work  begun  at  North  shaft  about  2000  ft. 
from  main  shaft.  Similar  orebody  hoped 
for  at  new  shaft. 

CONGRESS  (Congress  Junction) — Con- 
gress. Alvarado.  and  Rincon  mills,  with  all 
mining  equipment  and  six-mile  standard- 
gage  railway,  sold  to  Rosenburg  &  Co..  of 
Los  Angeles,  who  will  dismantle  property 
and  sell  equipment. 

ARIZONA  COPPER  BELT  (Constella- 
tion)— A  6000-ft.  pipe  line  completed  for 
camp's  water  supply.  Fairbanks-Morse  oil 
engine,  compressor,  and  drills  installed. 
Machine  shop  enlarged,  and  new  bunk 
house  and  mess  hall  built.  Development 
work  continued  in  300  level  crosscut,  which 
recently  cut  20-ft.  vein  350  ft.  from  shaft. 
"united  ARIZONA  (Cordes) — Shaft 
down  835  ft.  with  400  ft.  to  go.  Crosscuts  at 
42  and  150  ft.  disclosed  20  ft.  of  vein. 
Mill  planned.  Officers  are  C.  H.  Dunlao. 
president :  R.  C.  Baker,  treasurer,  and  C. 
W.  Stott,  secretary,  all  of  Phoenix.  C.  J. 
Bendewald  manager. 

UNITED  VERDE  (Jerome) — Will  de- 
crease metal  output  20%.  Has  dropped  130 
single  men  and  shut  down  one  blast  furnace 
at    Clarkdale. 

UNITED  "VERDE  EXTENSION  (Jerome) 
— Cutting  production  by  sending  15'7f  ore 
to  Verde  smeltery,  drop  of  about  SCr. 
Small  cut  made  in  mine  force. 

COPPER  QUEEN  GOLD  (Mayer) — At 
coming  annual  meeting  company  e.xpects 
to  provide  for  250-ton  flotation  plant. 
Property  adjoins  Arizona-Binghamton. 

ARKA>S.\S 

Baxter    County 

BALD  D.AVE  (Mountain  Home) — Pros- 
pect work  with  small  force  begun  on  prop- 
erty north  of  Mountain  Home  by  Long  Shot 
Mining  Co.  Outcrops  carry  carbonates  of 
zinc  and    lead. 

Independence  County 

BALL  (Batesville) — Washing  plant  at 
Ball  manganese  mine,  construction  of 
which  was  begun  several  weeks  ago,  will 
be   completed. 

Marion    County 

EDITH  (Rush) — Operation  recently  be- 
gun. Now  producing.  First  ore  being 
hauled  to  Yellville.  shij^ping  point.  In- 
fluenza   in    camp    caused    labor    shortage. 

MATTIE  MAY  (Rush) — Full  force  at 
work.  New  concentrator  nearing  comple- 
tion. Headings  in  good  bodies  of  zinc 
carbonate. 

NORTH  STAR  (Yellville) — Operations 
temporarily  suspended  on  account  of  death 
of  C.  P  Pierce,  of  Kansas  City,  a  large 
stockholder. 


C.\LIFOKNI.\ 

.\niador    County 

ARGONAUT  (Jackson)— Mill  tailings 
being  retreated  by  Darrow  concentration 
method.  Sixty-stamp  mill  running  at  ca- 
pacity. 

CENTRAL  EUREK.\  (Sutter  Creek)— 
Development  at  3500  level  encouraging. 
Ore  reserves  expanded.  Labor  available 
for  increased  operation. 

OLD  EUREKA  (Sutter  Creek)— Expect 
to  reach  3150-ft.  depth  in  deepening  shaft 
about  middle  of  February.  Shaft  has  three- 
compartments.  Extensive  development  at 
depth   will   follow. 

Butte   County 

DENVER  (Forbestown) — ■Property- 
changed   hands.      Unwatering  and   develop- 


nt    to    start    immediately 

Nevada    County 
BENTON     G.     (Nevada     City)— Cleaning 
out  old  tunnel  to  resume  development  after 
several   years'    idleness. 

Placer    County 

POUR  CHROME  MINES  operating  near 
Newcastle  closed  down  and  3IMI  men  out  of 
employment  on  account  of  .«hort  demand 
for  chromite.  Companies  are  Holmes.  Steel 
Chrome,  Noble  Steel,  and  Placer  Chrome. 

San   Bernardino    County 

NEV.\DA  MINE  LEASING  .\.VD  HOLD- 
ING (Cima)  —  Has  acquired  Piute  and 
Blackfoot  silver-lead  mines.  Rights  to  prop- 
erty forfeited  by  former  owners,  and  new 
joperators  resuming  operation  free  from 
financial  embarrassment.  Development  con- 
sists of  shaft  with  2000  ft.  of  workings. 
J.  R.  Comerford  in  charge. 


COLORADO 
Boulder    County 

BELCHER  (Caribou)— High-grade  silver 
ore  opened,  and  two  shipments  made.  E. 
E.  Dunston  manager. 

CARIBOU  (Caribou) — McKenzie  Bros.  & 
Co.,  lessees,  developing.  Crosscuts  driven 
into  hanging  wall  on  600,  680,  and  740 
levels,  and  parallel  vein  opened  with  high 
silver  contents.  Drifting  on  new  vein. 
Development  also  in  progress  on  300  level, 
where  crosscut  is  being  driven  into  hanging 
wall. 

COLORADO  PITCHBLEND  (James- 
town) — Properties  examined  by  committee 
composed  of  J.  W.  McClave.  M.  S.  McCar- 
thy, G.  L.  Sheldon  and  O.  E.  Fisher.  Re- 
port available  in  near  future.  J.  F.  Barn- 
hill  is  manager. 

SMUGGLER  (Lyons) — Sinking  of  main 
shaft  resumed.  Crosscut  driven  to  open 
parallel  veins  west  of  main  vein.  New 
compressor  and  machine  drills  installed. 
Mine  buildings  repaired.  New  development 
planned. 

Clear  Creek   County 

CLE.4R  CREEK  &  GILPIN  ORE  (Idaho 
Springs) — Community  sampler  now  in  op- 
eration. New  machinery  and  automatic  sam- 
pling device  installed.  W.  E.  Pasmore  is 
manager  and  Ralph  Chase  assayer. 

San   .luan    County 

LACK.\W.ANNA  (Silverton) — Raise  com- 
pleted between  tunnels  .\"o.  1  and  No.  2. 
On  second  level  orebody.  8  ft.  wide  and 
running  well  in  lead,  opened  on  Lackawan- 
na vein.  George  W.  Harris  is  president 
and  H.  R.  Dealy  secretary  and  general 
manager. 

San  Mipuel  County 

STANDARD  CHEMICAL  (Nucla)— Re- 
duction plant  shut  down  to  remain  closed 
until  about  Mar.  1.  Will  retain  small 
force  on  development.  During  1918  com- 
pany mined  7000  tons  of  radium-bearing 
ore.  Reason  stated  for  shut-down,  is  that 
company's  Pittsburgh  works  have  five- 
months'  ere  supply  on  hand  i  also  said  there 
is  water  shortage  in  San  Miguel  River. 

Summit   County 

BROOKS-SNYDER  (Breckenridge) — Les- 
sees shipping  from  narrow,  flat  vein  of 
high-grarle    silver   ore. 


WELLIXGTO.V  (Br.-ckenridge)— During 
1918,  produced  39.295  tons  milling-giaile 
ore;  947  tons  crude  ore.  assaying  45.7', 
zinc,  was  also  shipped.  Development  work 
for  year  consisted  of  2365  ft.  drifts  and 
975  ft.  raises.  New  development  planned 
includes  opening  of  Siam  and  other  veins 
from  Oro   shaft. 

FRENCH  LEASING  (Montezuma)— Re- 
opening old   Philadelphia  mine. 

LIBERTY  M.  AND  R.  (Montezuma)  — 
Developing  Pennsylvania  mine.  Produc- 
tion will  be  made  when  snow  permits  next 
spring. 

Teller   County 

CRIPPLE  CREEK  OUTPITT  for  Decem- 
ber was  $826,021.  increase  of  $131,057  over 
November.  During  month.  87,160  tons  of 
ore  was  shipped  as  follows:  To  Golden 
Cj-cle  at  Colorado  Springs.  30,000  tons, 
having  average  value  of  $20  ;  to  smelteries 
at  Denver  and  Pueb'o.  2000  tons,  average 
value  $55  :  to  Independence  mill.  36.20(1 
tons,  average  value  $2.04;  to  Vindicator 
Consolidated  District  mill,  17,960  tons,  av- 
erage value  $2.17:  and  1000  tons  to  Big 
Toad    mill,    average    value    $2.20    a    ton. 

AMERICAN  BEAUTY  (Cripple  Creek)  — 
Leased  for  two  years  by  Charles  E.  Scher- 
mer,   who   has  option   to   purchase. 

OSTON  LEASING  (Cripple  Creek)  — 
Equipment  being  installed  at  Keener  tun- 
nel dump,  latter  to  be  shipped  to  Golden 
Cycle  mill  at  Colorado  Springs  for  treat- 
ment. Estimated  dump  will  average  $4  a 
ton. 

II>.\HO 
Boundary   County 

IDAHO  -  CONTINENTAL  (Porthill)  — 
Recently  shipping  25  tons  concentrates 
weekly.  Completion  of  tramway  across 
Kootenay  River  will  permit  much  larger 
shipments.  About  250  men  employed.  Prop- 
erty 26  miles  from  transportation.  Grading 
for   narrow-gage    road   completed. 

Shoshone  Connty 

NATIONAL  COPPER  (Mullan)— One 
unit,  or  half,  of  National  mill  now  running 
full  time  and  handling  300  tons  of  ore  dailv. 
Good  ore  encountered  in  crosscut  from  winze 
from  1500  level:  also  new  shoot  of  better 
ore  found   on   800   level. 

ANCHOR  (Murray) — Contract  let  to 
drive  lower  crosscut  700  ft.  to  intersect 
vein  200  ft.  below  present  tunnel.  Shoot 
of  lead-silver  ore  200  ft.  long  in  upper 
tunnel,  much  of  it  shipping  grade.  Com- 
pressor driven  by  electric  power  recently 
installed.     Financed  by  the  Days. 

MICHIG.AN 

Copper    District 

MOHAWK-WOLVKRIXE  S.AND  SHAFT 
at  Gay  mills,  to  be  used  in  connection  with 
new  water  supply,  sunk  125  ft.  Tunnel 
■  nder    Lake    Superior    advanced    about    Ion 

;  will  be  2000  ft.  long. 

CALUMET  &•  HECLA  (Calumet )— Cop- 
per production  in  December  was  10,539.706 
lb.  Producers  were:  .Ahmeek.  1,761,823 
lb.  ;  Allouez.  543.988  :  Calumet  &  Hecla. 
5.533,690:  Centennial.  195.021;  Isle  Rovale, 
1. 601.244:  La  Salle.  130.670:  Osceola.  253.- 
254;  Superior.  109,875;  and  White  Pine, 
410,141  pounds. 

SENEC.Jl  (Calumet) — Shaft  in  Kearsarge 
lode  24  ft.  Sinking  slowed  down  on  cut- 
ting lode  by  ditticulty  of  removing  water 
with  temporary  bailers  being  used.  Water 
thought  to  be  coming  from  No.  1  Mohawk, 
as  latter  shaft  has  become  dry.  Sinking 
now  in  turned  section  of  shaft,  and  will 
be  in  lode  for  nearly  100  ft,,  as  angle  of 
shaft  is  a  little  steeper  than  angle  of  lode, 
which  at  this  point    is   36  degrees. 

HANCOCK  (Hancock)— Influenza  offset 
increase  in  working  force.  Operating  only 
No.   2  shaft. 

MIXNKSOTA 
Cuynna    Range 

MERRIMAC  MINING  (Crosby)- This 
John  A.  Savage  company  has  taken  option 
for  lease  on  180  acres  near  Croft  mine 
namely,  the  NJ  of  SWJ.  the  SJ  of  NWl 
and  the  NJ  of  SWJ  of  SWJ  of  Section  1-46- 
29.      F.  e    iiwrers   are    A.    M.    Chisholm   and 
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John  G.  Williams,  of  Duluth.  and  B.  McGof- 
fin.  of  Deerwood.  Minn.  Tract  said  to  con- 
tain  large  body  of  iron  ore. 

ROWE  (Riverton) — Deal  closed  whereby 
operation  of  this  property,  belonging  to 
Pittsburgh  Steel  and  Ore  Co..  will  be  taken 
over    by    Picltands.    Mather    &    Company. 

CLuVRK  (Trommald) — Drop  shaft  sunk 
successfully  to  ledge. 

MISSOl'Rt 

Jopiin   District 

WARING  &  WILLIAMS  LABORATO- 
lilKS  h-ive  purchased  K.  W.  Buskirk's 
assay  laboratories  at  Joplin.  Mo.,  and  Tar 
River.  Okla.  :  also  those  of  O.  K.  Engineers 
Co.  at  Baxter  Springs.  Kan.,  and  Picher, 
Oklahoma. 

MOXTAN.\ 
Silver    Bow    Coanty 

BOSTON-  &  MOXTAN'.A.  DEVELOP- 
ME.VT  (Butte) — W.  R.  Allen,  president,  an- 
nounced sale  of  $400,000  bond  issue  on 
Jan.  17.  Railroad  will  be  in  operation 
within  few  months ;  r.iils  being  laid,  work 
having  started  Jan.  9.  Material  ordered 
for  mill. 

TUOLUMNE  COPPER  (Butte)— Devel- 
opment progressing  on  800  level  of  Butte 
^tain  Range.  Ore  shipments  appreciating 
in  grade.  Preparations  completed  for  deep- 
ening  shaft. 

XEVAD.I 
Ksmeralda  County 

GREAT  BEND  (Ooldfield)— Shipping 
smelting-grade  ore  regularly,  chiefly  from 
160  level.  Lateral  development  extended 
1100  ft.,  blocking  out  milling-grade  ore  in 
addition  to  shipping-grade.  Company  will 
remodel  mill   when   tonnage  is  sutlicient. 

Humboldt   County 
NEVAD.\        P.ACKARD        (Rochester)  — 
Judgment  given   in  company's  favor  in  suit 
against    William    Keyworth    to    regain   title 
to  valuable  real  property. 

Lander  Coanty 

COPPER  CANYON  (Battle  Mountain)  — 
Operations  stopped  until  price  of  copper 
settled.  Many  lessees  in  district  have  also 
stopped.  Considerable  milllng-grrade  ore 
developed  in  district. 

NICKLAS  (Battle  Mountain) — Test  plant 
30  tons'  dally  capacity  completed  :  if  tests 
are  successful,  will  be  used  as  nucleus  of 
Inrger  plant.  Ore  mixed  sulphides,  con- 
taining gold,  silver,  lead,  and  zinc.  Good 
tonnage  developed.  Property  at  Oalena. 
20  miles  .southwest.  11  B.  Menardi  In 
charge  of   milling  experiments. 

Lincoln    Count.v 

PIOCHE  DISTRICT  ore  shipments  for 
week  ended  Jan.  14  were:  Prince  Consoli- 
dated.  42  cars,  and   Virginia-Louise.   9  cars. 

COMBINED  METALS  (Pioche)—  Opera- 
tions temporarily  reduced,  owing  to  In- 
Huenza. 

PIOCHE  MI.VES  (Pioche)— Concentrat- 
ing and  cyanide  mill  completed,  but  opera- 
tion deferred  because  of  shortage  of  water. 

VIRGINIA-LOUISE  (Pioche)  —  High- 
grade  silver-lead  ore  struck  on  fourth 
level.  Preparmg  to  raise  heudframe  and 
enlarge  ore  bins. 

Lyon    Cnonty 

MASON  VALLEY  MINES  (Thompsons- 
December  production  of  copper  was  1,2'73,- 
17$  pounds. 

Mineral  County 

CANDELARIA  (Candelaria)— Lucky  HIU 
shlpmentfl  In  second  half  of  I^erember  were 
203  tons  of  silver  ore.  running  over  40 
oz  Operations  begun  August.  1918  Will 
lnrrea.<w  January  shipments  from  Arsen- 
tum   and   Mount   Diablo   properties. 

WALL  STRKirr  COPPER  (Lunlng)  — 
Suspended  operations  last  month,  prelim- 
inary smelter  settlement  being  insufllclent  to 
warrant  running  under  present  cost  of 
transportation  and  treatment  Final  aet- 
tlement  doubtful,  depending  on  the  future 
market. 

NEVAt>A  I!  AND  (Hand)— William  V. 
Rii'I'l  I    mnnnger.    statis    prepa- 

rati'  J    maile    at     property.     17 

mil.  f    Walker    Lake     fo'r    re- 

sum  ..f    1.11-1,. ^r  . . I..    Jllver-gnid 

ore     .■  iiii;    nrelindleft. 

Mill'  1    large    ton- 

nag.  .;ied.  William 

H.    11:....       ., :.  ..; 

>j-r  (ottnly 

MONITOR-BELMONT  (Belmont)— Neva- 

<l.i  W.iTiil.  r  r...l...iiriK  iiul  retlmherlng  old 
ring  thrnugh 
''«     eontln\i- 

■    ill       S.K> 


CONSOLIDATED  MAYFLOWER  (Pio- 
neer)— Surface  mine  plant  consists  of  90- 
hp.  distill.'tle  engine,  and  13-drill  air  com- 
pressor. New  Denver  Rock  Drill  "Turbo" 
drills  installed  throughout  mine  for  drifting. 
Milling  plant  to  be  remodeled  and  enlarged: 
plans    not    yet    complete. 

CASH  BOY  (Tonopah) — Crosscut  from 
1550-ft.  point  In  winze  has  reached  foot 
wall  of  vein,  exposing  considerable  mineral. 

White  Pine  Conntv 

CONSOLID.\TKn  COPPERMINES  (Kim- 
berly) — Morris  Brooks  mine  and  Kimberly 
mill  shut  down  owing  to  market  conditions. 
Company  has  large  stock  of  copper  on 
hand.  Alpha  mine,  producing  direct-smelt- 
ing ore.  will  keep  running,  producing  700.- 
000  lb.  copper  monthly.  Development  pro- 
gram of  Alpha  to  continue,  and  work  on 
lower  levels  pushed.  Largest  continuous 
orebody  opened  on  1200  level  for  length  of 
350  ft.,  averaging  better  than  8'"c  copper ; 
1300-level  crosscut  has  cut  12%  copper  ore. 

OKL.\HOMA 

Joplin  District 
ANNA  BEAVER  (Tar  River)— .\ddress 
changed  as  follows  on  Jan.  1 :  JIail  and 
express.  Tar  River.  Okla.  :  freight.  Anna 
Beaver  Switch.  Tar  River.  Okla. ;  telegrams, 
Picher,  Oklahoma. 

t"T.\H 
Joab   County 

CHIEF  CONSOLID.VTED  (Eureka)— 
Shipping  750  to  1000  tons  of  ore  weekly. 

COPPER  LEAF  (Eureka)— Drifting  be- 
gun on  1000  level  for  ore  streak  continuing 
from  900.  Property  about  one  mile  north 
of  Tintic  Standard  working  shaft. 

IRON  KING  (Eureka) — Shaft  down  1300 
ft.  Increasing  temperature  in  bottom  re- 
garded as  favorable  sign.  Property  near 
Tintic  Standard,  where  ore  opened  at  depth 
in  connection  with  warm  gases  and  vapors. 

TINTIC  DR.MN  TUNNEL  (Eureka)— In 
ISOO  ft.  in  harder  ground  than  heretofore. 
Better  progress  expected   in  future. 

TINTIC  STANDARD  (Eureka)— Ship- 
ping at  rate  of  2500  to  3500  tons  monthly, 
most  of  ore  coming  from  five  slopes  on 
1250  l.vcl.  Drift  from  new  station  on  1350 
level  continuing  in  ore  to  north  and  east. 
Shaft  down  14  75  ft.,  where  station  will  be 
cut  later.  Ore  at  this  property  three  kinds, 
dry  silver,  silver-copper,  and  silver-lead ; 
some  of  it  very  rich. 

.Salt  Lake  County 

COLUMBUS  REXALL  <AIta)— First 
dividend  of  $14.i!59  paid  Jan  14.  after 
being  held  up  two  weeks  bv  temporary 
restraining  order  granted  Monetatre  Min- 
ing Co,  in  litigation  with  Columbus.  Has 
500  tons  of  ore  ready  for  market. 

WASHINGTON 
Ferry  County 

QUILP  GOLD  (Republic) —Resumed 
after  several  years*  Idleness.  First  car  of 
ore  shipped  from  upper  workings.  Will 
work    lower    levels    when    unwatered. 

Okanogan    County 
GOLD-SILVER-COPPER       DISCOVERY 
near   Nespelem   reported   by   A.   A.   Kimball, 
timber  cruiser. 

Stevent*  Count.v 
UNITED  COPPER  (Chewelah)— Wages 
cut  as  follows:  .Miners,  skip  tender.s.  tim- 
ber men  and  hoist  men.  from  $S  a  dav  to 
J I  25;  muckers  and  motormen.  from  $4  50 
to  $3  75:  blacksmiths,  from  $5.50  to  $4  76; 
blacksmith  helpers,  from  $4.50  to  $3  75: 
and  mill  men  and  iMrpeiiters.  from  $4  50 
III  $4.  Conrad  Woltle.  president  states 
rnmiiany  worked  In  19 IS  for  its  men  and 
Government,  but  will  operate  this  year  for 
benefit  of  stockholders;  onlv  five  men  left 
out   of    76   employed 

CANADA 

llrllUh    ColambiB 

CAMP  WELfdMi;  fl.AIM  NO.  1  staked 
on  Columbia  River  opposite  Trail,  B.  C,  by 
"Sandy"  McDonald,  an  old  Caribou  placer 
miner. 

(•(iNSOMDATED  M  A.VD  S  OF  CAN- 
ADA directors  have  decided  to  extend  power 
development  of  West  Knoten.iy  Power  and 
Light  Co  and  to  Increase  Trail  rot»t>er  re- 
finery's capacity  from  20  tons  to  BO  Ions 
per  day  Capital  expi'iiilinires  for  these 
purposes  to  total  $1,160,000  At  Prince- 
Ion,  preparing  to  nrconimoilate  almut  150 
men  prellnilnnry  tn  developing  rei'j-nlly 
acMtilred  Volght  claims  on  Copper  Moun- 
tain 

INDEPENDENCE  AND  IMPERIAL 
CI.AIM.1  on  Pro«erplne  Mountain  south  of 
PurUervUlo,    I!     I-      (.,    c.,r||inu   district,    un- 


dergoing development.  Apparently  two 
large  main  veins  about  300  ft.  apart  :  con- 
tinuity proved  for  about  8000  ft.  Outlook 
said   to   be   promising. 

BOWE.VA  COPPER  (Bowen  Island. 
Howe  .Sound)— T.  A.  Walsh  &  Co.,  Van- 
couver. B.  C,  erecting  100-ton  concentrator. 

L.\N.\RK  (Illecillewaet) — New  strike  of 
galena  re|)orted  in  No.  2  tunnel.  Several 
good  orel)odies  blocked  out  last  few  months. 
W.   B.   Dornberg,  president  and  manager. 

SILVER  STA.NDARD  (.New  Hazelton) — 
Temporarily  shut  down  :  100  tons  zinc  con- 
centrates and  72  tons  lead  concentrates  on 
hand  ;  mine  in  good  condition  ;  mill  opera- 
tion has  been  satisfactory.  Shut  down  be- 
cause change  in  freight  rates  has  delayed 
smelter  settlement,  not  a  dollar  having  been 
received  on  shipments  made  to  United 
States.  Has  been  shipping  high-grade  lead 
concentrates  to  Trail  smeltery  and  silver- 
zinc  concentrates  to  U.  S.  Zinc  Co.,  Sand 
Springs.    Oklahoma. 

CASSIAR  CROWN  COPPER  (Omineca 
Division) — Short  tunnel  run  on  Ruby  claim 
last  summer  opened  14  ft.  vein  with  10  ft. 
clean  ore.  I.  W.  Anderson.  Tacoma,  Wash.. 
president. 

MOUNTAIN  CHIEF  (  Renata)— Gold-sil- 
ver property  bonded  to  J.  W.  Evans,  of 
Revelstoke.  who  plans  to  build  aerial  tram- 
way from  mine  to  Arrow  Lake.  Present 
output  JOO  tons  ore  monthly. 

MFTTEOR  (Slocan  City)  —  Silver-gold 
property  bonded  to  J.  C.  and  W.  A.  Buchan- 
an. L.ntter  will  manage  mine.  Will  install 
compressor.  Property  recently  shipped  22 
tons  high  grade  to  Trail   smeltery. 

.Manitoba 

LULEO  (Rice  Lake) — Main  shaft  down 
60  ft.  Ten-stamp  battt-ry  and  other  ma- 
chinery received,  with  another  10-stami> 
battery  on  the  way.  Total  cost  of  equip- 
ment, including  electrical  Installation,  to  be 
about    $80,000.      Force    numbers    29. 

Ontario 

CULLEN-RENAUD  (Boston  Creekl — 
Shaft  down  50  ft.  on  continuation  of  vein 
coming  from  Miller  Independence. 

KERR  L.\KE  (Cobalt) — December  pro- 
duction was  102.289  oz.  of  silver,  against 
169.481  oz.  in  November. 

NIPISSINC;   (Cobaltl— New  slope  125  ft. 


KIRK!>AND  PORPHYRY  (KIrkland 
Lake) — Drift  at  400  level  opened  about  lOo 
ft.  showing  good-grade  ore  with  free  gold 
m_  places. 

DOME  MINES  (Porcupine) — General 
manager  C.  1>.  Keading  states  in  report 
present  conditions  do  not  warrant  planning 
immediate  resumption  of  milling.  Recom- 
mends diamond-drilling  campaign  be  con- 
tinued, together  with  drifting  west  and 
south  on  eighth  level.  About  800.000  tons 
of  ore  below  present  crusher  station.  Esti- 
mated ore  reserves   1.950.000  tons. 

PLENAURUM  (Porcupine)  —  Mclntyre 
option  on  this  property  extended  for  12 
months. 

LAKE  SUPERIOR  CORP.  (Sault  Ste 
Marie) — Output  during  last  six  months  of 
1918  was:  Iron  ore.  100.LM3  tons:  coke.  222.- 
428  tons;  pig  iron.  207.552  tons;  and  steel 
ingots.    264.905    tons. 

.MK.<ICO 

Sonora 
CANANE.V  CONSOLIDATED  COPPER 
(La  Cananea)  —  Working  on  low-grade 
treattnent  problems,  but  has  no  plans  for 
further  extension  at  present.  Development 
plans  being  carried  on  In  same  way  as 
during  1918.  t^omiiany  does  not  purpose  to 
double  Its  operating  force.  In  spile  or  news- 
paper   reports   to    tne    contrar.v. 


PERU 


Jnnin 

CERRO  PE  PA.'iCo  (Morococha) — Moro- 
cooha  workmen  struck  Jan.  13  and  rioted 
before  presenting  demands.  On  Jan.  IR 
flower  lines  dynamited.  Mines  flooded  to 
Carlos  Rennldo  tunnel  level.  Part  of  Cen- 
tral Railway  system  lied  up  Morococha 
Prefect  iwiwerless  li>  rnntrol  situation,  and 
iilHin  his  advice  Americans  abandoned  camp, 
turning  same  over  in  custody  of  nuthorllles 
This  refers  tn  Morococha  only.  All  quiet  at 
Cerro  de  Pasco  ami  at  smeltery.  I'eruvian 
cabinet  lias  agreed  to  eight-hour  law 
throughout  country. 

DELOI.VN     CONOO 

UNION  MINIERE  DE  II AIT  KATAN- 
GA (KllBabethvill-)~nccember  production 
of  copper  was  2. 613. 244  pounds. 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
change 

Silver 

Jan. 

Sterl- 
ing 

change 

Silver 

Jan. 

New 
York. 
Cents 

Lon- 
don. 
Pence 

New  1  Lon- 
York,  don. 
Cents  Penct 

16 
17 
18 

4.7575 

4  7580 
4.7580 

lOlJ 
lOli 
lOli 

^S^'  20 
■tSrt:   21 
48A     22 

4  7580 
4  7580 
4  7580 

lOIJ     485V 
lOIJ     46rt 
lOli     48rt 

New  York  quotations  are  as  reported  by  Handy 
«fe  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Lllectro- 

Jan. 

lytic 

Spot.t 

N.  Y. 

St.  L. 

St.L. 

5  35 

5  35 

6| 

16 

• 

67| 

©5  40@5.40 
5  30      5.20 

«7 

17 

* 

67J 

@5  35  ®5   30 

5  30      5  20 

@6 
6 

18 

« 

675 

@5  35  @5  30 
5  33      5   15 

@6J 
6  75 

20 

« 

67J 

(5  5  40  ®5   20 
5   35      5.15 

@6  80 
6.70 

21 

« 

67i 

(3>5.40@5.20 
5   30      5.15 

©6.75 
6  70 

22 

* 

67 

@5.35@5.20 

@6  75 

The  above  quotations  are  our  appraisal  of  th« 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  W»  quote  New  York  price  mt  35c. 
per  1 00  lb.  above  St.  Louis. 

*  Undet«rmined. 

t  For  American  tin  of  99%  grade. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Jan. 

Spot 

3M. 

Spot 

16 
17 
18 
20 
21 
22 

90 
92 

93 
91 
91 

80 
83 

83 
84 
84 

105 
105 

105 
105 
103 

250; 
250 

251 
250 
247i 

2455 
245i 

247 
243 

244 

40 
35 

■35' 
33 
33 

321 
30 

30 
30 
30 

55 
55 

55 
56 
56 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
Bterliog  per  ton  of  2240  lb. 


Metal  Markets 

NEW   YORK — Jan.   33 


1919 

There  was  very  little  business  done  in 
any  of  the  markets  this  week,  but  such  as 
there  was  reflected  further  weakness.  Lead 
is  distinctly  in  the  best  position  of  all  of 
the  major  metals,  the  lead  producers  hav- 
ing looked  things  squarely  in  the  face  and 
having  displayed  good  judgment  in  their 
handling  of  difficult  problems. 

The  British  Minister  of  Munitions  gave 
notice  of  the  following  stocks  in  his  pos- 
session in  Great  Britain  on  Jan.  1.  ll'T.i : 
Copper.  36.000  long  tons;  spelter,  gob, 
22.273  :  spelter,  refined.  8017 ;  aluminum. 
11.957  ;  soft  pig  lead,  62.852  ;  nickel,  2096  ; 
and   antimony,    3508    tons." 

According  to  our  own  advices,  the  stock 
of  spelter  in  France  amounts  to  45.000  short 


tons.  The  French  government  is  refusing 
all  licenses  to  import  metals  until  the  stock 
in  the  hands  of  the  government  is  ex- 
hausted. 

Copper — ^The  large  producers  did  no 
business  this  week.  Indeed,  we  have  had 
no  reports  of  any  transactions  by  producers 
large  or  small.  The  air  has  been  full  of 
vague  rumors  respecting  what  consumers 
would  pay  or  terms  that  had  been  offered 
to  them,  but  these  rumors  reflect  wide  vari- 
ations. There  is  no  doubt  that  copper  has 
been  offered  during  the  week  by  small 
producers  at  19c..  but  how  much  could  be 
obtained  at  that  figure  or  how  much  could 
be  placed  are  both  uncertain. 

There  can  be  no  real  market  in  copper 
until  some  one  of  the  large  producers,  who 
has  plenty  of  copper  to  sell.  undertaTces  to 
make  a  market.  In  its  initial  stages  such 
a  market  would  naturally  be  convulsive 
and  would,  no  doubt,  go  lower  temporarily 
than  the  economic  level.  The  idea  that 
there  would  be  no  substantial  buying  at 
any  price,  under  present  conditions,  is  fal- 
lacious. Delay  has  already  produced  a 
bad  situation,  and  every  da>*s  further  de- 
lay ftiakes  things  worse.  The  markets  are 
going  to  be  righted  only  by  letting  nature 
take  its  course.  There  might  be  a  tempo- 
rary palliative  if  some  large  buyer  should 
come  in. 

When  copper  buying  begins,  as  it  will 
some  day,  it  is  likely  to  occur  first  in  a 
demand  for  wire-bars.  The  greatest  part 
of  the  present  stocks  of  refined  copper 
everywhere  is  in  ingots  and  ingot  bars. 
Conversion  of  these  into  other  forms  would 
be  costly. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  29c.  per  lb.  Copper  wire  is  quoted 
at  22J'?i23c.  per  lb.  f.o.b.  mill,  carload  lots. 
Unchanged. 

Tin — Scarcely  any  business  was  done. 
The  stock  in  the  hands  of  the  Steel  Prod- 
ucts Co.  hangs  over  the  market  like  a  pall. 
Efforts  are  being  made  to  persuade,  or  com- 
pel, consumers  to  take  it  over,  but  many 
consumers  are  already  provided  with  their 
own  stocks  for  a  long  time  to  come.  There 
is  no  business  in  imported  tin.  for  restric- 
tions of  one  kind  or  another  still  prevent 
it.  The  market  in  American  tin  shows  a 
little  more  weakness, 

Lead — On  the  secondary  decline  a  little 
more  business  has  been  done,  the  sales  re- 
ported to  us  this  week  amounting  to  about 
1500  tons,  besides  the  business  ordinarily 
done  on  average-price  contracts  and  some 
arrangeinents  for  new  business  on  the  same 
basis.  The  major  part  of  the  business  done 
this  week  was  with  consumers,  showing 
that,  although  some  of  the  latter  are  well 
stocked  ahead,  there  are  some  who  need 
supplies  or  are  willing  to  anticipate  future 
requirements.  The  market  was  more  or 
less  irregular,  as  any  developing  market  at 
the  present  time  is  likely  to  be.  The  A,  S, 
&  R,  Co,  on  Monday  afternoon  reduced  its 
price  to  5}c,.  New  York,  but  that  was  only 
a  step  in  following  the  market  down.  Since 
then  small  business  has  been  done  in  St, 
Louis  as  low  as   5,15   cents, 

London  reduced  its  quotation  to  £35  for 
spot  on  Jan.  17.  Apparently,  that  was  to 
meet  the  competition  of  some  foreign  lead 
that  crept  in,  with  the  prospect  that  more 
would  follow. 

Zinc — Tlie  crumbling  away  in  this  market 
continued,  on  small  business,  from  day  to 
to  day,  and  on  Jan,  21  there  were  transac- 
tions at  6,725c,.  with  sellers  over  at  that 
price.  The  situation  in  zinc  is  discussed 
at   length   elsewhere   in   this   issue. 

Zinc  Sheets — Unchanged  at  $13  per  100  lb. 

Other   Metals 

Alnminnm  —  Ingot  aluminum  has  heen 
sold  for  31c,  during  the  last  week. 

Antimony — But  very  little  business  was 
done  A  lot  was  sold  at  auction  during  the 
week  at  7,05c,  The  markers  everywhere  are 
suffering  from  overproduction,  and  this 
market,  along  with  the  French  and  British 
markets,  is  overstocked.  We  quote  spot 
at  7J'g7Jc  Futures  for  February-March 
shipment 'from  the  Orient  were  offered  at 
7J^7i   cents. 


Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3,35  per 
lb.  for  wholesale  lots — 500   lb.  and  over. 


Nickel — Market  quotation:  Ingot,  40(i. ; 
shot,  43c. ;  electroljtic,  45c.  per  pound. 

Qaieksilver — The  market  was  weak  at 
$105  for  California  virgin,  while  Mexican 
was  quoted  nominally  at  $100.  San  Fran- 
cisco reported,  by  telegraph,  $105. 

Silver  and  Platinum 

Silver — No  shipments  to  London  the  past 
week,  owmg  to  lack  of  steamers,  and  the 
absence  of  any  fresh  items  in  regard  to 
the  movement  of  silver  makes  the  market 
quiet  but  steady.  The  following  extract 
from  a  letter  of  Pixley  &  Abell  to  their 
New    York    correspondent    is    of    interest : 

"It  seems  to  us  that  for  the  present  the 
position  of  India  is  the  crux  of  the  situa- 
tion. Unable  to  secure  gold.  India  has  to 
balance  her  trade  b>-  imports  of  silver. 
With  the  poor  harvests  of  this  year,  the 
position  is  not  so  acute  as  it  would  have 
been,  and  the  future  will  depend  largel'- 
upon  the  yield  of  her  harvests.  Still,  with 
peace  in  sight,  the  volume  of  imports  into 
India  should  grow,  and  so  reduce  the 
amount  of  silver  required. 

"When  the  control  of  the  silver  market 
is  relaxed,  silver  should,  in  our  opinion, 
rise  above  the  present  level,  China  and 
the  Continent  should  be  good  buyers,  while 
the  demand  for  trade  purposes  all  over  the 
world,  for  medals,  and  for  coinage  in  many 
countries  which  have  been  starved  of  silver 
of  late  should  be  good.  If  prices  do  rule 
high  when  the  control  is  removed,  the 
Indian  government  will  probably  find  it 
necessary  to  again  raise  the  exchange  value 
of  the  rupee,  and  this,  by  fending  to  re- 
strict exports  and  to  stimulate  imports, 
should  in  time  ease  the  position  by  reduc- 
ing the  favorable  trade  balance," 

Mexican  dollars  at  New  Y'ork:  Jan.  16, 
771:  Jan,  17.  77J  :  Jan,  18,  77i ;  Jan.  20, 
775  :  Jan.  21,  77J  :  Jan,   22,  77i. 

Platinum — Refined  ingot  was  in  fair  de- 
mand.    We  quote  the  market  unchanged  at 

$105. 

FaUadiam — Unchanged  at  $125. 

Zinc  and  Lead  Ore  Markets 

.loplin.  Mo..  Jan.  18 — Blende,  per  ton. 
high.  $52,55;  basis  60^;  zinc,  premium.  $50: 
Class  B  and  Prime  Western.  $45 'Ii'42,50  : 
sludge  and  flotation,  $40®?,, 50:  calamine, 
basis  409;  zinc.  $35(5  30,  Average  selling 
prices:  Blende,  $43:  calamine,  $34,67:  all 
zinc    ores,    $42,85, 

Lead,  high,  $76.10:  basis  80<T.  lead,  $75S 
60 :  average  selling  prices,  all  grades  of 
lead,   $60.72  per  ton. 

Shipments  the  week :  Blende  11.917 : 
calamine.  227;  lead.  1691  tons.  Value,  all 
ores  the  week,    $623,060. 

Kvery  mine  that  can  afford  to  operate  is 
working  to  full  day  capacity.  This  means 
that  all  the  larger  mines  are  produc- 
ing heavily.  Many  good  mines  are  idle, 
because  they  are  not  rich  enough  to  con- 
tinue with  the  present  prices  for  zinc  and 
lead  ores, 

Platte ville.  Wis..  Jan.  18 — Blende,  basis 
60'"r  zinc.  $50  per  ton  base  for  premium 
grades ;    $45   per  ton   for   high-lead   blende. 

Lead  ore,  basis  S0<^.  lead,  $56'(i'6n  per  ton. 

Shipments  reported  for  the  week  were 
1536  tons  blende,  199  tons  galena,  and  no 
sulphur  ore.  For  the  year  to  date,  the 
totals  are  3916  tons  blende,  273  tons  galena. 
During  the  week.  3535  tons  of  blende  was 
shipped  to  separating  plants. 


Other  Ores 


un- 


Tongsten      Ore — Conditions      were 
changed.     No  business  was  reported. 

Xolj-bdenum  Ore — Further  business  was 
done  at  75  W  85c,.  but  transactions  came  to 
a  standstill  owing  to  sellers  raising  their 
prices,  while  buyers  were  unwilling  to  go 
any  higher. 
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P.Trltrs — Spanish  p\Tiies  is  quoted  at 
16Jc.  on  Ihf  basis  of  10s.  ocean  freight. 
Restrictions  have  been  removed,  but  im- 
Iiorters  must  still  obtain  licenses.  Ocean 
freight  Is  now  25s.   per  long  ton. 

Iron  Trade  Review 

PITTSBURGH — Jan.  SI 

The  lapse  of  a  week  has  not  brought 
fresh  market  developments  of  importance, 
hut  has  served  to  emphasize  the  prevailing 
dullness  and  bring  out  still  more  clearly 
the  necessity  of  radical  changes  in  funda- 
mental conditions  needed  to  produce  a  de- 
mand for  steel  at  all  commensurate  with 
the  existing  productive  capacity. 

In  finished-steel  products  there  is  an  ex- 
treme dearth  of  new  buying,  orders  being 
scattered  and  amounting  usually  to  no 
nfiore  than  a  few  hundred  tons  individually, 
and  specifying  against  contracts  involves 
only  moderate  tonnages.  All  the  steel 
taken,  either  on  fresh  purchases  or  against 
old  contracts,  is  for  immediate  use.  and 
prompt  shipment  is  insisted  upon,  the  buyer 
-•ihowing  strong  unwillingness  to  take  any 
chances  against  a  market  decline.  Mills 
are  continu.ill^*  asked  to  guarantee  prices 
against  decline  to  date  of  shipment.  The 
mills  would  he  relatively  safe  in  doing  this, 
on  account  of  the  short  time  involved,  but 
they  refuse,  as  a  matter  of  principle,  to  give 
such   a   guarantee. 

Steel  mill  outputs  are  averaging  between 
Bf;  and  10'",  of  capacity,  the  rate  of  pro- 
duction having  declined  continuously  since 
late  in  December,  and  the  rate  at  which 
new  orders  and  specifications  are  being  re- 
reived  is  such  as  to  promise  still  lighter 
operations  in  future,  until  there  is  a  gen- 
eral change  in  the  situation.  A  rate  of 
production  below  50%  of  capacity  is  likely. 
The  steel  trade  now  realizes  more  clear- 
ly than  ever  before  how  dependent  it  is  for 
its  activity  upon  new  construction  work 
of  which  there  is  practically  none  either 
in  progress  or  definitely  planned.  The 
ordinary  every-day  activities  of  the  people, 
even  if  pursued  freely,  are  entirely  insuf- 
ficient to  produce  demand  equal  to  one- 
half  the   productive   capacity. 

Prices  of  unfinished  and  finished  steel 
products  are  being  held  firmly  all  along  the 
line. 

Pig  Iron — liast  Wednesday  a  meeting  of 
merchant  blast-furnace  interests  from  all 
over  the  country-  was  held  in  Pittsburgh. 
An  effort  was  made  to  modify  the  schedule 
of  price  differentials  between  different  de- 
scriptions of  pig  iron,  as  formulated  for 
Oovemment  control,  so  that  there  might  be 
a  recognized  standard,  but  the  discussion 
developed  so  many  differences  of  opinion 
that  nothing  could  be  done.  There  wa» 
onlv  one  dissenting  voice  to  the  opinion  ex- 
pressed that  pig  iron  is  marked  for  con- 
siderable declines  eventually,  though  no  one 
would  venture  a  prediction  as  to  when  the 
next  decline  will  occur.  It  was  the  genera! 
feeling,  plainly  expressed,  that  on  account 
of  high  costs  no  furnace  should  pile  iron. 
but  should  go  out  of  blast  In  preference, 
and  a  number  of  furnaces  are  likelv  to  go 
out  The  market  is  altogether  Inactive,  and 
shipments  against  contracts  are  sllghtlv  de- 
creased. We  quote-  Bessemer.  $32  2ft- 
basic.  $3ft :  No  2  foundry  J31  :  malleaMe. 
J31.50;  forge.  J3ft.  f.o.h  Vallev  fumaces, 
freight  to  Pittsburgh  being   Jl  40. 

B»»e! — There  is  no  Interest  In  ordinary 
soft  steel.  Quotations  are  rigidiv  main- 
tained; Billets.  H.TSO:  sheet  bars  and 
sm.ill  billets.  »<7:  slabs.  J4R  :  rods.  $S7 
I-arge  rounds  of  shell  steel  In  short  lengths 
are  heing  offered  hv  the  British  government 
at  121.  There  Is  practically  no  demand  for 
this  steel  for  rolling  purposes,  as  the  sizes 
are  Inconvenient  and  though  the  material 
Is  good  for  forging,  the  tonnage  demand  for 
that  purpose  Is  limited  On  the  other  hand 
It  Is  too  dear  for  scrap,  ns  hea\*y  melting 
sfeel  can  he  bought  at  $2n  or  less  Thn 
riovemment  Is  holding  hack  a  large  tonnage 
of  steel,  awaiting  a  market  with  more  ab- 
sorbing   power. 

Frrroman.-rnn'ar — Makers  continue  to 
quote  $22!;  delivered,  for  TOT  ferroinnn- 
ganese  and  JfiR  furnare.  for  Ifl",  nplegp). 
elsen.  but  such  quotations  are  not  repre- 
sentnllvp  of  market  values,  ns  sales  cotitd 
not  be  effected  even  at   lower  figures 

rofce— The  Fuel  Administration  an- 
noiinced  Infe  Inst  week  that  Its  control  of 
coKp  and  bituminous  coal,  ns  to  price  nnd 
the  zone  system  of  distribution,  will  come 
to  nn  end  Feh  )  a  few  dnVR  prior  to 
tne  annoancPTnent,  Connells^'llle  fiirnnre 
roke  sold  nt  f  B  Bft  or  BOc  under  the  Oov- 
ernment  limit  ronsumers  nre  well  rnv 
fred  by  contract  so  that  there  In  little  de- 
mnnd.  .Some  of  the  contracts  provide.  In 
tne    event    of   Oovernment    control    ceasing 


that  prices  for  deliveries  shall  be  subject 
to  negotiation,  whereas  others  provide  for 
"la-st  Government  price"  to  control.  Som» 
holders  of  such  contracts  have  already  noti- 
fied producers  that  thev  wish  to  discu-'s 
this  matter,  evidently  with  the  intention 
of  representmg  that  if  thev  have  to  pay  $6 
for  coke  consumed  it  will  be  necessary  to 
blow  out. 


STOCK  QUOTATIONS 


N.   Y.  EXCy.t        Jan.  21    BOSTON  EXCH.t  Jan.  21 


MONTHLY  AVERAGE  PRICES  OF  METALS 


AUulia  Gold  .M  . 
Alaskn  JuDcau  . .  . 
Am  .im  A  Ret  .ram 
Am.Sm.  A  Rpf .  pf. 
Am.Sm.Ser  .  nf.,  A 
Am.  zinc 
Am.  zinc,  pf 


56  77.'; 

56  755 

Mar 57.935 

Aprr         '■"    '■' 

Mav 

Juno         165.024 

July  

Auc 

Sept     ...'68  515 


Dec 175.765 

Year    '65.661 


SS  702 
S5  716 
8S  0S2 
95  346 
99  505 
99.500 
99  625 
100.292 


26  960 

26  975 

27  .59 
30  662 


32  361 
34  192 
36.410 


36  6S2  44  .3.56 

37  742  42   792 
36   410  43  620 


Paseo. 


39  0651 4K  S75 

40  no  4S  813 
43.418  49  077 
.50.9201 49  500 
44  324  49  500 
43  .5.S4'48  969 
43  0.52  48.492 


96  772,31   315,40  851  47.516 


New  York  quotations  cents  per  oun 
London,  pence  per  ounce,  sterling  silver. 

■e  troy.  999  Bne: 
925  fine. 

New   York 

London 

Copper 

Electrolyrlr 

siandurd 

1917 

191S 

1917 

191S 

1917    1     1918 

Jan  .  . 
Feb 
Mar    . 
April 
Uay 
June. , 
July   .. 
Aui;.   . 
Sept  .. 
Oct     . 
Nov.... 
Dec     . 

28  673 
31   750 
31   481 
27  935 
28 , 788 

29  962 
26  620 
25.380 
25  073 
23  500 
23  500 
23  500 

23   ,500 
23  500 
23  500 
23.500 
23  500 
23  500 

25  904 

26  000 
26  000 
26  000 
26.000 

(0) 

131   921 
137  895 
1.36  750 
1 33  842 
130  000 
130,000 
1 28   409 
122  391 
117.500 
110.000 
110  000 
110  000 

110  ono 
no  000 
1 10  oon 
110  000 
no  000 
no  000 

119  913 
122  000 
122  000 
122  000 
122  000 
IIS. 447 

142  895  125  000 
148   100  125  000 
151  000  125  000 
147.158  125.000 
142  000  125  000 
42  000  125  000 
140  409:134  913 
137.000137  000 
135.250,137  000 
125  000  137  000 
125  000  137  000 
125  000  133  167 

Year 

27   180 

24 . 628 

124  892 

115  .5.30 

138  401  130  507 

But  K- Co 


Chile  Cop. , 

Chlno 

Colo.  Fuol  A  Iron. 
Crucible  Steel. 
Crucible  Steel,  pf 
Dome  Mines.    . . 
Federal  M.4S. . 
Federal  M.  A  S..pf 
Greater  Nor.,  ore  ct 
Greene  C.-»nanea 
Gull  Slates  Steel... 
HomestaKe 
Inspiration  Con 
International  Nickel 
Kennecoti 
Lackawanna  Steel 


Nev.  Consol 
Ontario  MIn 
Ray  Con 
Repuhllcl  AS  .CO 
Republic  I  AS  .pi 
Sloss-Sheffleld 
Tennessee  C.AC 
r.  S  Steel,  com 
-Steel.pl 


Adventure, , 

Ahraeek 

AlKomAb. . . 


Utah  Co  PI 
Va.  Iron  -^ 


'(^*, 


.1?! 


Copper  Range! 
Daly  West 


Davis-Daly. . . 

East  Butte 

I'YankllD 

Granby 

Haorock 

Redlejr 

Helvetia 

Indiana. 
IsleRoiraJe.... 

Keweenaw 

Lake 

La  Salle 

Mason  ValleT. . 


Mayflower 

Mlchlxmn  .. 

Mohawk     

New  Arcadian. 


I.gor 

t  30 
43 

tiA' 

.}o»' 

J  21 


Osceola 

Qulncy 

St.  Mary's  M.  V... 


BO.'JTO.V  ri-RB« 


(a)    No  Market. 


New  York 

London 

1917         1918 

1917 

1918 

44   175    85  500 
51   420    92  000 

54  388        (a) 

55  910        (d) 
63   173        (a) 
62  053        (a) 
62  570        (0 
62  681         (0) 
61  542        (a) 
61   851         (at 
74  740        (a) 
87  120        (0) 

185  813 
198  974 
207  443 
220  171 
245.114 
242  083 
242.181 
243.978 
244.038 
247  467 
274  943 
298  .556 

I'cbniary 

March 

April    

May   

311  525 
318  875 
329  905 
.364  217 

AuBust  v.::::::::' 

380  900 
343  905 
3.15  543 

September 

Oclotier 

NovemlXT  . 

267:736 

Av.  year 

61   802    88.750 

237  563 

330  138 

(o)  Noavcragecomputed. 


Alaska  Mines  Corp. 

1. 12 

BultcA  Lon'nDcv. 

Chief  Con  

OS 

Corbin 

Cortei                  . 

Crown  Reserve 

Crystal  Cop 

.20 

Eaclc*  Blue  Bell... 

First  Nat  Cop         . 

'tt' 

Houghton  Copper  . 

Intermounlaln 

Iron  Hloasom 

Iron  Cap 

'5r 

Majestic 

Mexican  Metals. 

Mines  of  America 

Nal  ZIncA  Ix^ad     . 

Nevada-Douclas 

.30 

New  Baltic 

Oneco 

20 

Parlne  Mines 

Rex  Cons 

Yukon  Gold 

75 

So   Lake 

Jan.  21  .'«o  riah  . . 
Superior  .. 
Superior  A  BoR. 


Trinity 

Tuolumne 
I"  s  Smelting.'... '. 
US  Smelting,  nt. 
Itah  Apex. 
t'tah  Con     .. 

flah  Metal 
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OIT.-SHALE  DEPOSITS  NEAR  GRAXD  RIVER  VALLEY.  COLORADO 

Commercial  Possibilities  of  Oil  Shale 

By  harry  J.  WOLF- 


The  development  of  an  additional  oil  supplij  is  aw 
econoynic  necessity.  The  oil-shale  deposits  of 
Western  States  hold  the  promise  of  a  future 
supply  of  petroleum.  Comparatively  little 
progress  has  been  made  toward  the  exploitation 
of   these   deposits,   and   what   has   been   done   if, 

IN  THE  last  few  years  much  has  been  written  about 
oil  shale  in  the  United  States,  and  particular  ref- 
erence has  been  made  to  the  extensive  deposits  in 
Colorado  and  Utah.  Valuable  statistical  information 
has  been  published  in  Government  bulletins  and  tech- 
nical articles,  but  a  great  quantity  of  the  oil-shale 
promotion  literature  is  of  extremely  doubtful  utility. 
Though  serving  a  legitimate  purpose  in  some  cases, 
much  of  the  promotion  publicity  has  had  the  general 
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largely  of  an  experimental  nature.  In  this  paper 
the  oil-bearing  shales  in  Colorado  and  Utah  are 
described,  together  tvith  the  present  development. 
The  writer  vmrns  persons  of  moderate  means 
and  without  technical  experience  against  en- 
gaging   in    the    exploitation    of    these    deposits. 

tendency  to  convey  the  impression  to  the  casual  reader 
that  the  commercial  possibilities  of  oil  shale  have  been 
favorably  and  definitely  established,  whereas  the  truth 
of  the  matter  is  that,  with  a  few  exceptions,  compara- 
tively little  has  been  done  in  actual  development  of  an 
cil-shale  industry.  Conservative  investigators  realize 
that  the  exploitation  of  oil  shale  involves  large  capital 
expenditure  and  I'equires,  to  be  successful,  the  highest 
type  of  technical  chemical  ability  and  resourcefulness. 
Government   geologists   have   been   to   a   considerable 
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degree  especially  instrumental  in  drawing  attention  to 
the  importance  of  oil  shale.  Most  of  the  large  deposits 
in  the  United  States  have  been  surveyed,  mapped,  and 
described  in  detail.  Deposits  worthy  of  attention  have 
been  reported  in  many  states,  but  those  in 
Colorado  and  Utah  are  the  most  extensive,  and  have 
received  greater  attention  than  those  in  other  states. 
Statisticians  have  called  attention  to  the  increasing 
consumption  of  crude  oil  in  the  United  States,  and  have 
presented  data  indicating  that  the  older  oil  fields  are 
approaching  exhaustion,  pointing  out  that  the  discovery 
of  new  oil  fields  is  not  keeping  pace  with  the  ever- 
increasing  requirements.  It  has  been  estimated  that 
the  present  rate  of  consumption  will  exhaust  the  known 
oil  fields  of  the  United  States  in  about  20  years.  As 
a  consequence,  oil  shale  is  being  hailed  as  a  possible 
source  of  petroleum  to  meet  future  requirements. 

Oil  shale  is  not  greasy  or  oily,  and  does  not  appear 
to  contain  free  oil,  but,  upon  the  application  of  heat, 
the  organic  materials  contained  are  broken  up,  yielding 
oil  and  gas  among  the  resulting  products.  Tests  on 
oil  shale  indicate  a  yield  from  6  to  90  gal.  of  crude 
oil  per  ton  of  shale.  Distillation  tests  on  the  crude 
oil  indicate  a  possible  recovery  of  7  to  12%  gasoline, 
28  to  49%  kerosene,  and  39  to  62%  residuum.  Analyses 
of  typical  shales  indicate  one-half  of  1%  to  3%  mois- 
ture, 20  to  52%  volatile  matter,  and  45  to  80%  ash. 
The  asphalt  varies  from  0.5  to  4%,  and  paraffin  from 
2  to  9%.  Chemists  have  isolated  about  20  different 
products  from  oil  shale. 

The  byproduct  field  in  connection  with  an  oil-shale 
industry  will  present  innumerable  problems  and 
opportunities  for  oil-refining  experts,  manufacturing 
chemists,  and  chemical  engineers.  It  is  estimated  that 
approximately  50  products  of  commercial  value  can 
be  obtained  from  the  reduction  of  oil  shale.  Included 
in  these  are  gasoline,  kerosene,  light  and  heavy  lubri- 
cants, gas  oils,  chemically  solidified  oils,  carbon  blacks, 
water-proof,  acid-proof,  and  heat-proof  enamels; 
varnishes  for  smokestacks,  ropes,  ore  cars,  and  iron 
work ;  paints  that  prevent  corrosion,  resist  great  heat, 
and  are  weather  proof;  substitutes  for  hard  rubber; 
products  used  in  the  manufacture  of  fine  glass,  pottery, 
and  ornamental  tile;  different  forms  of  dyestuffs  hereto- 
fore made  in  Germany;  ammonium  sulphate,  flotation 
oils,  and  producer  gas. 

Important  Shale  Deposits 
The  most  extensive  shale  areas  are  those  of  Garfield 
and  Rio  Blanco  counties,  in  Colorado,  and  Uinta,  Grand, 
Wa.satch,  and  Carbon  counties,  in  Utah.  The  oil  shale 
occurs  in  the  upper  half  of  the  Green  River  formation 
in  what  is  known  as  the  Uinta  Basin.  In  Utah  the 
shales  are  exposed  in  the  valleys  of  the  Uinta,  Green, 
snd  White  rivers,  and  several  of  their  tributaries.  The 
northwestern  part  of  the  Colorado  shale  area,  in  Rio 
Blanco  County,  is  exposed  along  the  White  River,  west 
of  Meeker,  and  its  tributary,  the  Piceance  Creek.  The 
southern  exposure,  known  as  Book  Cliffs,  is  exposed 
along  the  north  side  of  the  Grand  River  Valley  betwoen 
Rifle  and  I)e  Betiue.  and  is  cut  by  the  gulches  of  Roan 
Creek,  Conn  Creek,  and  Parachute  Creek,  which  flow 
southward  into  the  Grand  River. 

The  most  prominent  centers  of  activity  in  connection 
with  the  development  of  oil  shale  are  Grand  Valley  and 


De  Beque,  in  Colorado,  both  on  the  Denver  &  Rio  Grande 
R.R.,  and  Watson  and  Dragon,  in  Utah,  on  the  Uinta 
R.R.  The  Colorado  shale  area  covers  more  than  2500 
square  miles,  and  the  Utah  area  over  3000  square 
miles.  Bands,  or  strata,  of  shale  vary  in  thickness  from 
a  few  inches  to  80  feet. 

Recent  Development 

The  most  important  step  in  the  development  of  oil 
shale  so  far  recorded  is  being  taken  by  the  Ute  Oil 
Co.,  of  St.  Louis,  Mo.  This  company  is  erecting  a 
400-ton  shale-oil  plant  about  eight  miles  from  Watson, 
Utah,  on  the  White  River.  This  is  the  largest  shale- 
retorting  plant  under  construction  in  this  country.    The 
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Wallace  process  is  to  be  used.  The  decision  to  erect 
the  new  plant  was  based  on  the  results  of  extensive 
testing  of  many  samples  of  shale.  The  site  of  the 
new  plant  was  carefully  considered  with  regard  to  the 
availability  and  the  delivery  of  the  shale,  and  the  dis- 
posal of  the  residue.  The  deposit  is  in  the  form  of 
a  long,  high  bluff,  with  no  overburden. 

Methods  of  Mining  and  Milling 

The  mining  consists  of  drilling  and  blasting  down  a 
supply  of  shale  once  or  twice  a  week.  The  shale  is 
then  broken  by  hand  to  10  by  15-in.  size,  and  delivered 
to  a  48-in.  American  pulverizer  of  ring-and-hammer 
type,  capable  of  receiving  a  piece  aa  large  as  15  by 
45  in.,  and  crushing  to  4  in.,  with  20%  fines  and  10', 
over  i  in.,  with  a  capacity  of  50  tons  per  hour.  The 
crushed  material  will  be  delivered,  by  an  endless  belt 
conveyor,  to  shale  storage  bins.  From  the  bins  the 
material  will  be  received  by  larries.  three  in  number, 
running  on  separate  monorails.  Each  larry  will  serve 
six  retorts.  The  oil  from  the  retorts  will  be  conducted 
through  condensers  and  washers  into  a  large  crude-oil 
.storage  tank.  Each  retort  holds  one  ton  of  shale.  It 
is  claimed  that  the  process  will  extract  90'^,  of  the 
total  available  oil  in  one  hour.  Shale  from  this  locality 
yields  an  average  of  54  gal.  of  oil  per  ton  of  shale 
retorted.  The  lowest  yield  is  31.5  gal.  and  the  highest 
is  80.5  gal.  per  ton.  It  is  estimated  that  the  .shale, 
retorted,  will  yield  about  one  barrel  of  oil  per  ton. 

In  Colorado  the  oil-shale  retorting  plants  installed 
to  date,  or  in  process  of  erection,  are  in   the  vicinity 
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of  De  Beque.  The  American  Shale  Refining  Co.  is  de- 
veloping oil-shale  properties  on  Conn  Creek,  about  12 
miles  from  De  Beque.  This  company  plans  to  install 
several  150-ton  Wingett  retorts.  One  of  these  retorts 
has  been  made  by  the  McFarlane-Eggers  Machinery 
Co.,  of  Denver,  and  has  been  shipped  to  the  property. 
A  3000-ft.  tramway,  with  a  capacity  of  900  tons  per  day. 
is  to  be  installed  to  deliver  shale  from  the  mine  to 
the  retorting  plant.  The  company's  property  has  an 
area  of  12,000  acres.  The  shale  cliffs  rise  to  a  height 
of  2500  ft.  There  are  five  different  strata  of  oil  shale. 
The  highest  and  richest  stratum  is  60  ft.  thick.  Exten- 
sive tests  indicate  a  yield  of  60  gal.  of  crude  oil  per 
ton.  A  second  stratum  200  ft.  below  the  first  is  75  ft. 
thick  and  is  expected  to  yield  50  gal.  per  ton.  The 
available  oil  in  these  two  strata  is  estimated  at  about 
20,000,000  bbl.,  and  the  ammonium  sulphate  at  approxi- 
mately 20,000  tons. 

The  Oil  Shale  Mining  Co.  is  developing  property  on 
Dry  Creek  20  miles  northwest  of  De  Beque.  It  has 
erected  six  retorts  of  the  Henderson  type,  each  with 
a  daily  capacity  of  6  tons.  This  is  the  first  plant  of 
its  kind  in  the  United  States.  The  seam  of  oil  shale 
is  10  to  20  ft.  thick,  and  averages  75  gal.  of  oil  per 
ton.  The  Mount  Logan  Oil  Shale  Mining  and  Refining 
Co.  is  developing  property  on  Mount  Logan,  four  miles 
from  De  Beque.  It  has  three  20-ton  retorts.  Samples 
of  shale  have  yielded  as  high  as  100  gal.  of  oil  per  ton. 
The  Colorado  Carbon  Co.  is  developing  property  on 
Kimball  Creek,  27  miles  from  De  Beque.  Its  main  seam 
of  shale  is  60  ft.  thick.  Samples  indicate  a  yield  of 
70  gal.  of  oil  per  ton.  Many  small  companies  have 
been  formed  with  the  view  of  exploiting  oil-shale  de- 
posits in  a  limited  way,  but  most  of  these  organizations 
are  not  supplied  with  adequate  capital  for  the  work  they 
have  undertaken. 

Comparison  With  Scottish  Shale  Deposits 
In  discussing  the  commercial  possibilities  of  the  shale- 
oil  deposits  in  the  West,  reference  is  usually  made  to 
the  shale-oil  industry  in  Scotland,  established  in 
1850,  where  the  technical  problems  of  the  industry  have 
been  carefully  worked  out  and  over  3,000,000  tons  of 
shale  is  profitably  treated  annually.  It  is  true  that 
these  shale  beds  are  comparatively  thin,  irregular, 
steeply  inclined,  deep,  and  expensive  to  work,  whereas 
the  deposits  in  Colorado  and  Utah  are  relatively  thick, 
are  located  at  elevations  well  above  suitable  sites  for 
distillation  plants,  so  that  in  most  cases  the  crude  shale 
can  be  transported  with  the  assistance  of  gravity ;  have 
in  many  places  little  or  no  overburden,  and  in  some 
cases  can  be  mined  with  a  steam  shovel.  Further,  it 
is  pointed  out  that  Scottish  shales  average  a  little  over 
20  gal.  per  ton,  and  that  Colorado  and  Utah  shales  with 
averages  of  40  to  50  gal.  per  ton  are  common. 

Commercial  possibilities  of  Western  oil  shales  are 
attractive  and  promising  when  it  is  considered  that  the 
difficulties  of  mining  are  less  than,  and  the  oil  content  is 
double,  that  of  Scotland.  However,  it  should  be  pointed 
out  at  the  same  time  that  the  production  of  crude  oil 
alone  from  shale  probably  cannot  now  compete  com- 
mercially with  oil  from  wells,  and  that  the  Scottish  oil 
could  not  be  worked  profitably  were  it  not  for  the 
ammonium  sulphate  produced  as  a  byproduct. 

It  is  reasonable  to  suppose  that  until  the  demand 


for  oil  has  increased  and  the  production  from  wells 
has  decreased,  the  larger  profits  from  oil  shale  will 
be  in  the  refining  of  the  oil  and  the  recovery  of  by- 
products, rather  than  in  the  production  of  crude  oil 
alone.  All  of  this  suggests  that  in  the  consideration 
of  projects  for  the  development  of  an  oil  shale,  not 
only  the  usual  caution  must  be  exercised  in  determining 
the  average  oil  content  of  the  raw  material,  but,  also, 
ample  capital  must  be  provided  for  proper  development 
and  expensive  equipment,  and  the  highest  type  of  tech- 
nical and  chemical  ability  must  be  secured.  The  mining 
or  business  man  with  limited  capital  at  his  disposal 
cannot  hope  to  engage  in  the  exploitation  of  oil  shale 
with  any  chance  of   success. 

The  accompanying  illustrations  were  courteously  sup- 
plied by  the  Denver  &  Rio  Grande  Railroad  Company. 


Mineral  Land  Classified  in  Wisconsin 

In  1918,  the  Wisconsin  Geological  Survey  examined 
14  townships  in  central  Wisconsin,  making  a  study  of 
the  geology,  with  the  idea  of  determining  what  indica- 
tions there  are  of  economic  minerals,  especially  iron 
formation.  Blueprints  have  been  prepared  showing 
each  of  the  14  townships  with  the  pre-Cambrian  rock 
outcrops,  magnetic  lines,  roads,  streams,  and  general 
topographical  features.  These  blueprints  will  be  ready 
for  distribution  during  this  month. 

The  townships  covered  lie  in  Wood  and  Clark  coun- 
ties, and  include  the  following:  Township  24  N,  Ranges 
1  and  2  E;  1,  2,  3,  and  4  W;  and  township  25  N,  ranges 
1,  2,  3,  and  4  E;  1,  2,  3,  and  4  W.  These  blueprints 
may  be  obtained  at  cost,  10c.  a  copy,  or  the  entire  set 
for  $1,  upon  application  to  W.  0.  Hotchkiss,  state 
geologist,  at  Madison. 


Anarchy  in  Mexico* 

In  spite  of  the  policy  of  silence  and  suppression  of 
news,  reports  of  the  actual  conditions  of  things  in 
Mexico  continue  to  leak  out.  Washington  dispatches 
go  so  far  as  to  say  that  even  the  State  Department 
and  the  President  have  heard  disquieting  tales  of 
anarchy,  and  that  the  cables  are  carrying  frequent 
reports  even  to  Paris. 

Thus,  in  the  Tampico  oil  region  there  have  been 
over  90  hold-ups  and  robberies  of  company  paymasters 
by  bandits  during  the  last  year.  The  total  stolen  is 
not  known,  but  one  gang  got  away  with  $40,000. 
These  involved  some  killing,  not  a  few  of  the  victims 
being  American  citizens.  Many  oil  wells  have  been 
sealed  up  in  the  hope  of  saving  them  when  a  greater 
conflagration  starts. 

Oaxaca,  which  is  a  mining  state,  has  never  been 
really  controlled  by  the  Carranza  faction.  Its  condi- 
tion is  now  undiluted  anarchy.  Many  of  its  mines  and 
smelteries  are  owned,  and  used  to  be  worked,  by  Ameri- 
cans, who  bought  and  developed  them  20  or  more  years 
ago.  Now  there  is  no  law  or  order  or  real  government 
in  the  district. 

What  are  we  going  to  do  about  it?  Is  it  profitable, 
or  even  safe,  to  limit  our  interest  in  the  situation  to 
mere  language? 

•From  the  Evening  Sun,  New  York.  Jan.  14,  1919. 
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Standardization  of  Mine  Cars  in  Metal  Mines^ 


By  R.  M.  RAYMONDt 


Metal-mine  accidents  which  are  rlasKified  as 
being  due  to  transportation  may  be  reduced 
through  the  use  of  properly  proportioned  cars 
that  are  equipped  in  accordance  with  the  best 
safety  practice.  Owing  to  the  varying  condi- 
tions involved,  it  is  difficidt  to  select  a  standard 
car  which  will  be  suitable  for  the  requisite 
purposes,  but,  by  means  of  a  classification  that 
groups  according  to  size  and  method  of  locomo- 
tion, certain  practices  in  the  making  of  cars  can 
he  established  and  a  uniformity  agreed  upon 
ichich   will   attain   safe   and   economical   results. 


NEXT  to  casualties  and  fatalities  by  explosions, 
and  those  due  to  falls  of  ground  and  similar 
causes,  occur  those  accidents  resulting  from 
transportation,  either  in  loading  cars,  or  in  hauling  and 
in  dumping  them.  In  1916,  accidents  from  these  causes 
were  as  follows:  Loading,  1.43 ''r  killed,  12.34';o  injured; 
hauling,  4.74'"r  killed,  10.83''r  injured.  At  Anaconda, 
where  special  attention  is  paid  to  safety  measures, 
8.8'"r  of  all  accidents  and  14.8^r  of  the  fatal  and  serious 
accidents  are  caused  by  mine  cars.  Many  of  these  in- 
juries are  the  result  of  the  car  falling  back  on  men 
while  in  the  act  of  dumping. 

Transportation  Accidents  M.a.y  Be  Reduced  by 
Better-Designed  Cars 

One  -striking  point  in  these  figures  is  the  proportion 
of  fatal  accidents  classified  under  haulage.  The  figures 
no  doubt  include  injuries  to  men  walking  on  the  track  as 
well  as  accidents  to  trammers  and  to  trainmen.  Also, 
the  fact  that  in  minor  accidents  the  proportion  con- 
sidered as  being  due  to  the  loading  of  cars  is  greater 
than  minor  accidents  which  occur  in  the  operation  of 
hauling.  Accidents  from  transportation  are  due  not 
alone  to  the  cars  themselves,  their  structure,  defects 
and  other  features,  but  to  the  condition  of  drifts  and 
roadways,  to  inferior  track;  steep  grades,  sharp  curves, 
and  lack  of  warning  of  moving  cars  and  trains,  all  of 
which  cover  probably  the  greater  proportion  of  casual- 
ties. However,  the  present  article  deals  entirely  with 
the  structure  of  cars.  There  is  no  question  that  a 
large  number  of  accidents  can  be  prevented  by  better- 
designed  cars,  and  by  providing  arrangements  for  han- 
dling cars  singly  or   in   numbers. 

Varying  Conditions  Necessitate  Car  Classification 

Standardization  of  metal-mine  cars  is  difficult,  for 
the  varying  sizes  and  conditions  of  drifts  present  a 
diversified  problem.  Drifts  range  from  those  of  large 
size  and  having  no  timber,  as  in  limestone  deposits  and 
in  those  driven  at  great  depth,  to  drifts  nece.ssarily 
small  in  account  of  a  broken,  faulted  formation  and 
heavy  »>rebodies,  such  a.s  occur  in  Butte.  Cars  in  metal 
mines  consequently  may  be  divided  into  three  sizes  and 
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classes:  (1")  Cars  operated  by  man-power,  with  capac- 
ity of  18  to  30  cu.ft.  and  holding  from  i  to  11  tons, 
which  may  have  end  doors,  dump  foi-ward,  or  may  swing 
and  dump  to  one  side;  (2)  cars  operated  by  mule 
haulage  or  storage  battery,  of  1^  to  2h  tons  each,  or 
a  number  of  the  smaller  man-size  cars  handled  in 
trains;  (3)  cars  operated  by  electric  motors  of  3-. 
4-  or  5-ton  capacity,  flat-bottomed  side-dump,  gable- 
bottomed  side-dump  cars,  or  solid  body  dumped  by  a 
revolving  cradle.  Special  cars  for  handling  men  in  and 
out  of  mines,  both  in  tunnels  and  in  drifts,  will  also  be 
considered 

Small  Man-Operated  Cars  Require  Low  Center 
OF  Gravity 

In  the  use  of  small  cars  operated  by  men,  it  is  essen- 
tial, both  when  loading  at  faces  and  when  drawing- 
ore  from  chutes,  as  well  as  in  the  handling  of  the 
car,  to  have  the  center  of  gravity  of  the  load  as  low 
as  possible.  Another  point  is  to  have  a  car  of  such 
ample  capacity  that  material  loaded  at  the  face  or 
from  chutes  does  not  fall  over  the  sides.  Wheels  and 
axles,  though  flexible,  should  be  firmly  placed  in  good 
bearings  to  preserve  good  alignment  on  the  track  and 
protect  the  flanges  of  the  wheels.  Lubrication  of 
journals  and  wheels  should  be  effective  for  long  periods. 
No  projecting  parts  or  sharp  corners  should  be  per- 
mitted. The  car  should  have  sufficient  strength  to 
preserve  its  form  and  good  condition  at  all  times  and 
even  withstand  the  accidents  of  derailing.  The  fasten- 
ings of  doors,  couplings,  and  brakes  should  be  such 
that  they  will  be  secure,  and  without  dangerous  features 
of  construction. 

A  truck  made  of  4-in.  or  5-in.  pressed  steel  or 
channel  iron,  formed  to  shape  in  one  piece,  with  a  low 
dumping  ring  and  bar  for  dumping  straight  ahead  and 
when  dumping  at  the  side,  a  flat  turntable  of  malleable 
steel  rings  or  central  plates,  tends  to  keep  the  car  body 
low.  Such  construction,  compared  with  the  old  style 
of  pivoting  the  body  on  a  yoke  or  heavy  cast  dumping 
iron,  has  considerable  advantage.  Wheels  of  12-in. 
diameter,  and  of  solid  web,  are  the  most  satisfactorj- 
in  size  for  the  smaller  cars.  The  steel  used  in  the 
tread  should  be  from  2,'  in.  to  3  in.  wide  and  chilled. 
Wheels  of  mangane.se  steel  are  found  economical  in 
some  siliceous  mine.-!,  but  a  wheel  made  of  good  gray 
iron  and  operating  on  clean  tracks  should  wear  for 
several  years  without  grooving.  Loose  boxes  or  bearings 
are  fortunately  seldom  used,  and  a  solid  saddle  provided 
with  Anaconda  or  McCaskell  axles  has  great  advantage. 
Better  still  are  roller  bearings  of  Hyatt  or  Whitney 
type,  both  of  which  are  now  being  applied  to  man-size 
cars,  and  are  of  advantage  in  the  use  of  a  larger  car 
body  and  provide  ease  of  manipulation,  with  cheaper 
and  better  lubrication,  than  is  possible  on  the  usual 
small-sized  car. 

Roller  bearings  are  advantageous  even  for  man  cars, 
as  well  as  for  motor  haulage,  and  are  economical  in 
the  long  run.  In  addition  to  ease  of  operation,  they 
have  the  great  advantage  of  preserving  the  alignment 
of  the  axles,  protecting  flanges  of  the  wheels  and  giv- 
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ing  the  best  of  lubrication,  with  i-educed  quantity, 
for  long  periods.  If  roller  bearings  are  not  used  on 
man  cars,  solid  bearings  with  tight  and  loose  wheels 
on  the  axles,  provided  with  dust-proof  receptacles, 
should  be  used. 

Wheel  Base,  Dumping  Device,  and  Tracks 

The  wheel  base  should  be  one-third  the  length  of 
the  car  body.  To  preserve  good  balance,  the  dump- 
ing hinge  should  be  placed  far  enough  ahead  of  the 
middle  half  of  the  car  to  prevent  it  from  tipping  when 
an  obstacle  on  the  track  is  encountered,  or  when  the 
car  leaves  the  rail,  and  four  to  five  inches  is  usually 
satisfactory  for  the  smaller  car.  For  man-handled  cars 
of  24-  to  30-cu.ft.  capacity,  there  is  no  reason  why 
wider  gage  tracks  cannot  be  used,  and  a  20-in.  gage, 
instead  of  the  usual  18-in.,  would  give  better  bearing 
and  less  danger  on  curves. 

Increase  in  Size  of  Small  Cvrs  Advantageous 

Until  recentl}%  car  bodies  have  been  small  in  area 
and  rather  narrow  in  width.  Providing  better  track 
of  16-lb.  rail  and  larger  drifts  for  improved  ventila- 
tion and  drainage  permits  the  use  of  20-  to  25-cu.ft. 
cars,  and  on  good  grades  of  0.4%  as  well  as  a  good 
track,  even  a  30-cu.ft.  car  can  be  handled  by  one  man. 
This  requires  a  car  of  from  10  to  12  sq.ft.  in  area, 
in  place  of  8  sq.ft.  or  under.  The  larger  area  is  of 
importance  in  reducing  accidents  due  to  material  falling- 
over  the  sides.  The  width  of  the  body  is  limited  by 
the  size  of  the  drift  in  order  to  secure  clearance ;  but, 
in  most  mines,  drifts  are  more  frequently  six  feet 
wide  in  the  clear  and  seldom  under  that,  so  that  a  car 
30  in.  wide  is  entirely  feasible,  and  even  32  in.  to 
34  in.  may  be  allowed  for  man-size  cars. 

The  height  of  the  car  above  the  track  should  be,  if 
possible,  not  over  44  in.  when  shoveling  at  the  face. 
Cars  of  24-cu.ft.  capacity  can  be  made  of  good  shape 
within  that  height;  those  used  for  loading  from  chutes 
can  be  larger — 48  in.  to  50  in.  in  height,  with  a  capac- 
ity of  from  26  to  30  cu.ft.  These  sizes  can  be  easily 
operated  by  one  man  on  good  tracks  and  easy  grades. 
Figs.  1  and  2  show,  respectively,  typical  cars  of  22-  and 
26-cu.ft.  capacity. 

For  man-size  cars,  side  sheets  of  i  in.  need  little 
reinforcement,  and  flat  bands  at  the  top  are  sufficient, 
with  angle-iron  inside  at  the  bottom.  When  absolutely 
necessary  for  heavy  ores,  angle-iron,  if  used  at  the 
top,    should   be   placed    inside. 

Suspension  of  Doors  and  Methods  of  Fastening 

Doors  are  usually  hung  from  a  bar  at  the  extreme 
end  and  outside  of  the  body.  As  cars  become  used 
and  worn,  leakage  of  material  occurs  and  fines  run 
out  on  the  track.  The  door  hinged  from  the  top  strap 
a  short  distance  back  from  the  front  gives  a  tighter 
fit  at  all  times  than  if  hung  from  a  rod  at  the  outer 
end  of  the  body.  If  the  front  edge  be  sloped  slightly 
forward,  instead  of  perpendicular,  a  still  better  fit 
results. 

The   fastening   of  the   car   is   also    important.      The 

usual   lever,  with   a  hook  on  the   lower   end   engaging 

a  socket  at  the  back  end  of  the  car,  and  a  catch   at 

the  forward  end,  is  not  sufficient  to  prevent  the  body 

i  from  becoming  loose  on  the  turntable  when  the  hook 


and  latch  become  worn.  Designs  of  spring  attachment 
for  closing  the  door  become  defective  in  time.  One 
improvement  is  to  have  the  body  engage  a  small  pin 
on  the  truck,  and  this,  in  addition  to  the  usual  latch, 
keeps  the  body  firmly  in  place.  The  pin  may  be  a  fixed 
vertical  pin  for  forward-dumping  cars,  and  either  a 
fixed  or  removable  side  pin  for  use  on  side-dumping 
cars,  such  as  is  shown  in  Fig.  3. 

Other  Construction   of   Car   Should   Be   Such 
AS  To  Avoid  Possible  Accident 

The  handle  of  the  lever  should  miss  the  top  of  the 
car  by  three  or  four  inches,  the  side  by  six  inches, 
and  it  should  be  placed  at  least  three  inches  from  the 
body  of  the  car.  The  ring  securing  the  handle  should 
allow  at  least  five  inches  clearance  between  the  handle 
and  the  small  bar  holding  the  ring,  and  the  latter  should 
be  placed  at  the  back  of  the  car,  rather  than  at  the  side. 

For  dumping,  the  car  should  be  so  hung  that  a  man 
can  easily  lift  the  car  body  without  moving  the  truck 
or  forcing  it  backward.  Handles  placed  at  a  height 
of  28  in.  or  30  in.  above  the  ground  give  the  car  better 
control  when  dumping  than  when  placed  nearer  the 
top  of  the  body.  The  handles  should  be  fastened  en- 
tirely on  the  back  sheet  of  the  car  and  should  not 
project  or  be  fastened  on  the  sides. 

Use  of  Guard  Boards  on  Cars 

In  loading  a  car,  one  of  the  greatest  dangers  and 
causes  of  accidents  is  the  dropping  of  material  between 
the  chute  and  car,  or  overrunning  the  car  on  the  side 
opposite  the  chute.  This  is  due  largely  to  the  small 
area  of  cars  and  to  the  size  and  weight  of  material 
loaded.  A  special  guard  board  placed  on  the  car  oppo- 
site the  chute  while  loading  will  prevent  large  pieces 
running  over  and  injuring  a  man's  limbs.  Guard  boards, 
similar  to  the  one  shown  in  Fig.  4,  have  been  found 
effective  at  the  Copper  Queen  mine  and  at  the  Sudburj' 
nickel  mines. 

New  York  Car  Has  Low  Center  of  Gravity 

Fig.  5  shows  a  special  type  of  car  which  has  a  low 
center  of  gravity  and  is  used  to  advantage  on  the  New 
York  subways.  It  embodies  convenience  in  shoveling 
and  for  handling  large  rock,  offers  advantages  in  hoist- 
ing, and  has  been  found  useful  for  preventing  accidents 
both  in  loading  and  in  moving  short  distances  along 
rough  rails.  This  type  is  known  as  the  Stuebner  car, 
has  a  capacity  of  40  cu.ft.,  and  is  usually  handled  by 
two  men. 

Cars  Operated  in  Trains  Require  Special  Attention 
to  Couplings 

Cars  operated  by  mule  haulage  or  storage  battery 
are  generally  a  combination  of  the  larger-sized  man 
cars  operated  in  trains  of  four,  six,  or  twelve  cars, 
dumped  by  man-power  and  similar  in  most  points  to 
the  usual  man  car.  The  coupling  and  buffer  usually 
differ.  On  smaller  cars  a  slight  projection  on  the  end 
plate  is  frequently  used,  but  this  offers  harsh  treatment 
to  the  door  of  the  following  car.  A  better  buffer  is 
formed  by  the  extension  of  the  frame  of  the  truck  or 
with  the  regular  spring  drawhead,  with  curved  buffer 
and  link  and  pin  coupling,  such  as  is  used  in  coal  mines. 
Both    of   these   are   of   advantage    in   convenience    and 
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economy.  Instead  of  using  a  link  and  pin,  chains  at 
the  side  or  just  under  the  body  at  the  sides  may  be 
used  on  a  straight  track,  but  they  are  a  disadvantage 
on  a  curved  track.  When  chains  are  so  used,  rings 
should  be  substituted  for  hooks,  and  caught  into  properly 
shaped  rings  on  the  forward  car.  It  is  important  and 
necessary  on  cars  of  this  size  that  roller  bearings  be 
used,  as  they  make  it  possible  to  handle  larger  cars 
with  greater  ease,  particularly  on  long  hauls. 

Advantages  of  Side-Dump  Car 

Another  form  of  car  which  eliminates  the  troubles 
often  met  in  the  use  of  end-dump  cars  and  of  turntables 
is  the  side-dump  car  with  a  rectangular  body,  illustrated 
in  Fig.  6.  This  car,  which  has  a  capacity  of  40  cu.ft., 
can  be  made  smaller,  but  in  this  size  can  be  handled 
for  short  distances  by  a  man  and  for  longer  distances 


made  either  with  gable  bottom  and  side  doors,  as  shown 
in  Fig.  8;  flat  bottom,  with  special  attachment  for 
dumping,  as  the  Granby  car,  or  with  a  solid  body  for 
dumping  by  means  of  a  cradle.  Though  the  former 
construction  is  more  frequently  used,  the  latter  is 
preferable  when  the  tonnage  is  sufficiently  large  or  can 
be  handled  only  from  a  few  levels  at  a  time.  The 
extra  expenditure  for  cradle,  and  for  operating  by 
power,  with  the  cheaper  solid-body  car,  is  less  than  the 
greater  expense  of  the  gable-bottom  car  and  the  neces- 
sary  hinges   and   levers. 

Features  of  Gable-Bottom  Cars 

The  larger-sized  car  used  for  such  transportation 
requires  special  features,  both  for  strength  of  car,  meth- 
od of  operation,  and  additional  provisions  for  safety. 
The  truck,  made  usually  of  channel  iron,  or,  better  still. 


FIG.  S.     GABLE-BOTTOM  CAR  FOR  MOTOR  HAULAGE 


by  animals  or  by  electric  power  in  trains.  It  has 
the  advantage  of  being  easily  dumped  by  means  of 
lever  on  the  opposite  side  of  the  door.  The  truck  is 
arranged  to  extend  beyond  the  body  of  the  car,  so  that 
it  acts  as  a  buffer;  and  the  couplings,  placed  at  the 
side  and  provided  with  ring  catches,  are  convenient,  and 
obviate  any  possibility  of  catching  clothes  or  fingers. 

Rolling  Dump  Car  Offers  Large  Clearance 

The  rocker  car,  or  rolling  dump  car,  as  shovra  in  Fig. 
7,  is  becoming  popular  for  underground  use  and  offers 
the  advantage  of  having  no  doors  or  catches  excepting 
those  that  are  necessary  to  hold  the  body  erect.  One 
disadvantage  of  these  cars  hitherto  has  been  the  high 
center  of  gravity,  but  they  are  now  being  made  lower, 
and  are  useful  on  track  wider  than  18  in.  They  have  the 
further  advantage  of  allowing  large  clearance  between 
car  bodies,  offering  opportunity  for  easy  manipulation 
of  coupling,  and  can  be  further  improved  by  installing 
automatic  couplings.  When  brakes  are  used,  the  brake 
lever  should  be  placed  at  the  side  of  the  car,  and  the 
handle  of  the  lever  should  be  a  closed  ring. 

Cars  Operated  by  Motor  Haulage 
Comparatively  speaking,  the  center  of  gravity  and 
the  area  of  cars  operated  by  motor  haulage  are  much 
better  taken  care  of  than  in  the  small  man-size  cars, 
and  the  fewer  accidents  in  loading  and  dumping  with 
such  cars  are  features  for  consideration  in  the  structure 
and   build  of  the   smaller-sized   car.     These   cars   are 


pressed  and  curved  channel  iron,  should  have  a  spring 
drawhead  and  coupling,  either  with  link  and  pin — the 
latter  caught  by  chain — or,  for  the  larger-sized  cars, 
the  M.  C.  B.  Midget  couplers.  These  are  more  ex- 
pensive, but  for  rapidity  and  safety  are  to  be  preferred, 
and  pay  in  the  end.  Wheels  and  axles  should  be  of  first- 
class  materials,  with  roller  bearings  in  the  boxes  and  not 
in  the  wheels. 

Elimination  of  Projections  Is  Advantageous 
in  Safe-Car  Construction 

The  structure  of  the  body,  which  is  necessarily 
reinforced  by  angle-irons,  can  be  improved  upon  if 
pressed  forms,  or  any  form  of  brace  giving  both 
strength  and  little  projection  on  corners  of  cars  and 
on  doors,  are  used.  Levers  and  toggles  holding  doors  are 
important  features,  and  are  arranged  to  give  easy  and 
quick  operation.  However,  projecting  points  and  angles 
for  handling  levers  should  be  done  away  with,  and, 
instead,  curved,  ring-closed  handles,  which  prevent 
catching  of  clothes  and  are  more  easily  operated,  should 
be  used. 

Expense  is  curtailed  by  the  adoption  of  the  solid  car, 
and  danger  prevented  while  doors  are  being  shut  or 
opened,  or  when  cars  are  being  dumped;  and  by  run- 
ning two  or  three  cars  into  a  cradle  of  sufficient  length, 
the  tonnage  handled  in  the  same  period  of  time  will 
be  as  great  as  or  greater  than  by  the  use  of  the  flat 
bottom  car.  Also,  the  solid  car  obviates  delays  and  ac- 
cidents which  may  attend  use  of  the  gable-bottomed  car. 


224 


ENGINEERING  AND  MINIXG  JOURNAL 


Vol.  107,  No.  5 


There  is  little  danger  or  opportunit.v  for  accident  in  the 
revolving  cradle,  which  eliminates  nearly  all  accidents 
attendant  on  the  dumping  of  cars  at  the  hoisting  shaft. 

Transportation  of  men  underground  for  long  dis- 
tances has  become  an  important  item  in  mine  operation. 
An  excellent  example  and  type  of  car  for  handling 
men  safely  is  that  in  use  at  the  Inspiration  Copper  mine 
and  shown  in  Fig.  9.  These  are  made  from  timber 
trucks  9  ft.  long,  covered  with  2-in.  flooring,  with  seats 


Trucks  with  12' Diam.  Wheels 


VV\.    <).      rXDERGROfND   MAX   TAR 

on  each  side.  A  frame  of  strap  iron  covered  with 
chicken  wire,  formed  into  prairie  wagon  shape,  permits 
the  men  to  sit  erect  but  not  to  stand.  Bumpers  provide 
a  sufficient  space  to  allow  men  to  enter  the  car,  and 
steel  plates  extend  from  the  frame  above  the  bumpers. 
Each  car  seats  12  men,  and  10  cars  are  operated  in 
;i  train,  which  has  right-of-way  over  other  traffic. 
These  cars  are  not  only  a  convenience  but  reduce  the 
number  of  men  traveling  on  foot  on  the  main  roadways. 


Feasibility  of  Electric  Smelting  of  Iron 
Ores  in  British  C^olumbia 

A  report  on  "The  Commercial  Feasibility  of  the  Elec- 
tric Smelting  of  Iron  Ores  in  British  Columbia"  has  re- 
cently been  completed  by  Dr.  Alfred  Stansfield,  professor 
of  metallurgy  at  McGill  University  and  consulting  met- 
allurgist. This  report  deals  with  the  subject  in  a  com- 
plete and  detailed  manner  and  draws  the  following  con- 
clusions: Electric  smelting  of  iron  ores  in  British 
Columbia  is  feasible  from  a  metallurgical  point  of  view. 
There  is  a  sufficient  supply  of  ores  of  a  (luality  suited 
to  the  process  and  capable  of  being  converted  into  a  high 
quality  of  iron  or  steel,  and  there  also  are  available  all 
the  requisite  fluxes  required  to  carr>'  out  the  process 
completely.  However,  two  difliculties  are  made  clear. 
The  one  which  is  most  emphasized  is  the  question  of 
the  cost  of  electric  power  under  existing  conditions. 
Doctor  Stansfield  finds  that,  with  power  companies  de- 
manding the  rates  which  were  quoted  by  the  largest 
concerns  in  the  province,  the  profitable  production  of  pig 
ir/)n  by  means  of  electric  smelting  would  not  be  feasible. 

The  reports  states  that  the  iron  orebodies  of  British 
f'olumbia  have  not  been  opened  to  any  extent,  but  the  re- 
serves are  ample  and  of  fair  grade,  although  chiefly 
magnetites,  and  so  undesirable  for  use  in  the  blast  fur- 
nace excepting  when  mixed  with  other  ores.  The  mag- 
netite ore."«  are  not  of  high  grade,  but  contain  from  50'^r 
to  55'r  Fe.  are  practically  free  from  phosphorus,  titan- 
ium, and  copper,  and  the  proportion  of  sulphur  can  prob- 
ably *>e  kept  as  low  as  0.1',.  It  is  estimated  that  50,- 
000  tons  a  year  can  be  delivered  at  a  suitable  smelterv 


site,  at  a  cost,  under  present  conditions,  of  about  $4  per 
net  ton. 

Doctor  Stansfield  says  that  British  Columbia  is  well 
supplied  with  water  power,  and  many  sources  can  be  de- 
veloped chiefly  for  the  use  of  electric  smelting  and  sim- 
ilar industries.  The  consumption  of  power,  under  con- 
ditions obtaining  in  British  Columbia,  would  be  be- 
tween 0.4  and  0.5  horsepower-year  per  ton  of  iron  pro- 
duced, so  that  the  cost  for  power  should  be  between  $4 
and  $5  per  long  ton  of  pig  iron.  In  view  of  the  de- 
sirability of  producing  pig  iron  at  the  earliest  possible 
time,  and  of  the  difficulty  and  expense  attending  the  de- 
velopment of  water  power  under  present  conditions,  it 
is  highly  desirable,  if  not  imperative,  that  an  electric 
smelting  industry  shall  be  supplied,  in  the  first  place, 
from  sources  of  power  that  are  already  developed. 

It  is  explained  that  the  British  Columbia  Electric 
Railway  Co.  has  surplus  power,  but  the  charge  would 
amount  to  $27.80  per  horsepower-year,  which  would 
represent  a  charge  of  from  $11  to  $14  per  ton  of  iron. 
The  latter  would  be  the  rate  in  the  British  Columbia 
mainland,  but  o?i  Vancouver  Island  2000  kw.  of  power 
was  to  be  available  for  a  short  period,  subject  to  peak 
load  restrictions,  at  $15  per  horsepower-year.  The  in- 
crease, it  is  maintained,  makes  the  cost  too  high  to 
allow  of  commercial  production  of  pig  iron  by  present 
methods  at  or  near  Vancouver  City. 

Doctor  Stansfield  states  further  that  20  to  25  tons 
of  charcoal  would  be  needed  daily  for  an  output  of  50 
tons  of  pig,  and,  though  no  considerable  charcoal  in- 
dustry exists  at  present,  there  is  in  the  coast  district  of 
British  Columbia  an  abundant  supply  of  timber  from 
which  suitable  charcoal  can  be  made  for  use  in  elec- 
tric smelting,  which  could  be  delivered  at  the  smeltery 
at  a  charge  of  between  $2.40  and  $4  per  ton  of  iron. 

The  cost  of  labor  would  probably  be  from  $4  to  $5  per 
ton  of  iron,  although  in  the  initial  stages  of  the  industry 
it  might  run  as  high  as  $7  per  ton. 

As  to  cost  of  production,  it  is  .stated  that  a  simple 
plant,  assumed  for  purposes  of  calculation  only,  would 
consist  of  three  electric  furnaces  of  3000  kw.  each,  pro- 
ducing altogether  about  80  tons  of  pig  iron  daily,  and 
would  cost  from  $350,000  to  $400,000  to  erect  in  British 
Columbia.  The  cost  of  making  a  long  ton  of  foundry 
pig  iron  in  such  a  plant  would  be  estimated  as  follows, 
assuming  that  power  can  be  obtained  at  $15  per  horse- 
power-year : 

KSTl.MATICD   CO.ST    <  >K   ONK   Tt>N"    OF    KOIWORY    F-Ii;    IRdN 
MADK  IX  BRITISH  COLUMBIA 

IiDii   ore.    ;;   net    Inns    <n     $4 $8.00 

KN'ftrlo    power.    »  4.i    lip -y<"«r    W    $1E S.7S 

Chnreonl.    «.\    net    lim    li     $8 J. 20 

Mioolnxles.     15    lli.     %     8c 1.20 

lii'pnhH    and    nininlenance 1.00 

I.alxir    4.50 

Mnnnitrincnt    2.00 

InltTent,    BT'    on    total    cnpH"!      ""H    Hepreclatlon. 

Wr  on  cost  of  plant                                   2.60 

Royalty    O.BO 

T<.lnl  »2».78 

The  situation  of  a  smeltery  should  be  convenient  with 
lespect  to  the  supplies  of  ore,  charcoal,  and  other  re- 
quirements, and  should  also  permit  of  the  cheap  de- 
livery of  the  iron  and  other  products  to  the  market. 
With  reference  to  the  market,  it  is  stated  that  the  con- 
sumption of  pig  iron  in  British  Columbia  now  is  only 
about  10  tons  daily,  but,  with  more  moderate  prices, 
this  consumption,  it  is  thought,  might  be  rai.sed  to  20 
or  30  tons  daily. 
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Technicians  in  Government  Service 


IN  JULY,  1917,  the  War-Minerals  Investigation 
Committee  was  established  to  undertake  a  cooper- 
ative study  of  the  problems  connected  with  the 
war  minerals.  This  committee  was  composed  of 
William  Young  Westervelt,  representing  the  American 
Institute  of  Mining  Engineers  and  the  Mining  and 
Metallurgical  Society  of  America ;  W.  O.  Hotchkiss, 
representing  the  Association  of  State  Geologists ;  David 
White,  of  the  U.  S.  Geological  Survey,  and  A.  G.  White, 
of  the  Bureau  of  Mines.  Later  H.  S.  Mudd  became 
assistant  secretary  of  the  committee.  This  committee 
cooperated  with  the  different  agencies  interested  in 
developing   domestic   mineral    resources,    and   promoted 


Board  and  the  Shipping  Board,  and  the  Bureau's  engi- 
neers were  at  all  times  ready  to  take  up  any  mineral 
problems  cdnfronting  the  various  Government  agencies 
connected  with  the  conduct  of  the  war. 

At  the  close  of  the  fiscal  year,  the  War-MineraN 
Investigation  Committee  comprised  about  100  persons, 
of  whom  about  90  were  mining  engineers,  metallur- 
gists, or  chemists.  Of  these,  about  two-thirds  were 
engaged  in  staff  and  field  work;  the  remainder,  con- 
sulting engineers,  were  employed  only  for  short  periods 
and  on  special  problems.  The  larger  part  of  this  or- 
ganization was  formed  during  the  last  three  months  of 
the  year.     Parts  of  the  work  had  been  carried  out  pre- 
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the  utilization  of  volunteer  services  and  tlie  most 
capable  engineers  for  work  of  special  importance. 

Another  organization,  the  Joint  Information  Board 
on  ;Minerals  and  Derivatives,  was  organized  to  act  as 
a  clearing  house  of  information  for  all  of  the  Govern- 
ment departments  interested  in  mineral  problems.  Mr. 
Mudd  acted  as  the  representative  of  the  Bureau  of 
iiines  on  this  board. 

The  Bureau  of  Mines  endeavored  to  aid  producers  of 
war  minerals  in  regard  to  matters  of  priority  in  trans- 
portation, fuel,  and  equipment,  in  the  construction  of 
highways  and  roads,  in  the  problem  of  labor  supply, 
and  in  a  study  of  mining  and  milling  methods.  Sum- 
marized reports  were  furnished  to  the  War  Industries 


eighth    annual    i-eport    b\-    the    I>i- 


viously  under  the  mining,  metallurgical,  and  mineral 
technology  divisions  of  the  Bureau.  The  investigation 
was  temporarily  under  the  direction  of  D.  A.  Lyon, 
superintendent  of  stations,  assisted  by  H.  S.  Mudd  and 
A.  G.  White.  Now  it  is  in  charge  of  J.  E.  Spurr,  as 
chief  executive. 

Most  of  the  experimental  work  of  the  War-Minerals 
Investigation  Committee  was  done  at  the  mining  ex- 
periment stations  of  the  Bureau.  The  investigations 
cover  the  concentration  and  metallurgy  of  manganese 
ores  at  the  Minneapolis  station;  special  high-grade 
ciay  products,  at  the  ceramics  station  at  Columbus, 
C>hio;  the  recovery  and  use  of  pyrite  from  coal  mines, 
at  the  station  at  Urbana,  111. ;  potash,  tungsten,  molyb- 
denum, and  rare  metals,  at  the  station  at  Golden,  Colo. ; 
concentration  and  hydrometallurgy  of  low-grade  copper 
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ores,  and  field  investigations  of  manganese,  at  the  sta- 
tion at  Tucson,  Ariz. ;  graphite  milling,  at  the  station 
at  Salt  Lake  City;  work  relating  to  the  production  of 
sulphur,  quicksilver,  and  chromium,  at  the  station  at 
Berkeley,  Calif.,  and  concentration  tests  of  chromium, 
manganese,  quicksilver,  and  tin  ores,  at  the  northwest 
station,  at  Seattle,  Washington.  Practically  all  the 
work  of  the  Minneapolis  station  has  been  in  connection 
with  the  concentration  of  manganese  ores. 

Number  of  Engineers  Engaged  in  War-Minerals  In- 
\'estigations  indicates  extent  of  operations 

A  few  of  the  technicians  connected  with  the  investi- 
gation of  war  minerals  appear  in  the  accompanying 
halftone.  Reading  from  left  to  right  they  are:  A.  G. 
White — In  charge  of  the  sulphur  resources,  also  admin- 
istrative assistant  to  the  executive  of  the  War-Minerals 
Investigation  Committee ;  secretary  of  the  War-Minerals 
Committee;  mine  economist  for  the  Bureau  of  Mines. 
J.  E.  McGuire — In  charge  of  the  investigations  on 
chrome  and  tungsten.  J.  C.  Orchard — Assistant  mine 
economist  for  the  Bureau  of  Mines;  in  charge  of  the 
editing  and  publication  of  a  series  of  confidential  re- 
ports on  the  political  and  commercial  control  of  the 
mineral  resources  of  the  world.  W.  C.  Phalen — Mineral 
technologist  for  the  Bureau  of  Mines;  field  work  on 
manganese  for  the  War-Minerals  Investigation  Com- 
mittee. G.  J.  Salmon — In  charge  of  labor  problems 
connected  with  the  metal  and  non-metalliferous  mining 
industry;  member  of  Committee  on  Mechanical  Labor- 
Saving  Devices  as  applied  to  mining,  also  in  charge  of 
matters  related  to  industrial  furlough  from  the  Army 
in  cooperation  with  the  War  Department.  A.  W. 
Stockett- — In  charge  of  the  investigations  on  potash 
resources;  and  a  member  of  the  committee  of  the 
Bureau  of  Mines  appointed  to  advise  the  Capital  Issues 
Committee  on  mining  and  related  applications.  J.  E. 
Spurr — Executive  of  the  War-Minerals  Investigation 
Committee  of  the  Bureau  of  Mines,  and  former  member 
of  the  Committee  on  Mineral  Imports  of  the  Shipping 
Board.  H.  S.  Mudd — In  charge  of  the  investigation  on 
graphite,  antimony,  and  bismuth;  assistant  secretary 
of  the  War-Minerals  Investigation  Committee;  member 
of  the  Committee  of  the  Bureau  of  Mines  appointed 
to  advise  the  Capital  Issues  Committee  on  mining  and 
related  applications ;  representative  of  the  Bureau  of 
Mines  on  .Joint  Information  Board  and  General  Contact 
for  the  minerals  and  their  derivatives.  A.  E.  Wells — 
In  charge  of  sulphuric  acid  work  for  the  Bureau  of 
Mines  in  cooperation  with  the  War  Industries  Board 
and  the  Chemical  Alliance.  H.  C.  Morris — In  charge  of 
investigations  on  various  metals;  also  a  member  of  the 
committee  of  the  Bureau  of  Mines  appointed  to  advise 
the  Capital  Issues  Committee  on  mining  and  related 
applications.  C.  M.  Weld — In  charge  of  investigations 
on  manganese  iron  ore,  ferrosilicon  and  chrome;  repre- 
sentative of  the  Bureau  of  Mines  on  Ferrous  Section  of 
the  War  Industries  Board;  now  assistant  executive  of 
the  War-Minerals  Investigation  Committee.  F.  H.  Pro- 
bert — Engaged  in  special  field  work  for  the  War  Min- 
erals Investigation  Committee;  dean  of  the  mining  de- 
partment of  the  University  nf  California;  consulting  en- 
gineer of  the  Bureau  of  Mines.  H.  A.  Buehler — In 
charge  of  the  investigations  on  pyrite;  also  state  geolo- 
gist of  Missouri. 


Cheap  Leaching  of  Gold-Ore  Tailings 

A  method  of  cyaniding  tailings  in  vats  the  sides  of 
which  are  formed  by  the  separated  slime  has  been  pat- 
ented (N.  6516,  of  1918)  in  Australia  by  John  Nichol- 
son. As  the  conditions  which  led  to  the  adoption  of  this 
method  at  the  Dustholes  (Myrtle)  gold  mine,  in  South 
Australia,  are  found  on  many  other  small  properties, 
the  details  are  of  more  than  local  interest.  The  follow- 
ing notes  have  been  compiled  from  information  given 
in  the  Mining  Revieiv  of  the  Department  of  Mines  of 
South  Australia,  for  the  half  year  ended  June  30,  1918. 

When  previously  worked,  the  method  used  was  to 
follow  the  various  gold-bearing  seams  and  to  mine  them 
selectively.  As  the  seams  are,  comparatively,  of  small 
size  and  occur  irregularly,  and,  so  far  as  the  assays 
have  shown,  are  not  of  exceptional  richness,  this  method 
was  not  successful.  The  present  o^vner  purposes  adopt- 
ing a  different  method,  and  to  mine  the  ore,  together 
with  the  intervening  country  in  a  face  of  suitable  width, 
by  means  of  an  open  cutting.  The  ground  broken  will 
then  be  roughly  sorted  by  screening  and  hand  dressing, 
the  waste  dumped,  and  the  remainder  sent  for  treat- 
ment. This  means  that,  instead  of  a  small  quantity  of 
rich  ore  as  obtained  by  the  former  method,  there  will 
result  a  larger  tonnage  of  lower-grade  ore;  and  it  is 
hoped  that  the  cheaper  method  of  mining  and  the  larger 
tonnage  treated  will  help  to  show  a  profit.  Reliance  is 
also  placed  on  a  method  of  handling  the  sands  for 
cyaniding  to  reduce  costs. 

The  proposed  scheme  of  treatment  is  as  follows :  The 
ore  is  first  broken  in  open  cutting  and  the  waste  hand- 
picked,  the  remaining  portion  being  then  sent  on  to  a  5- 
ft.  Chilean  mill  for  coarse  crushing.  The  ironstone 
carrying  the  gold  is  expected  to  pass  off  from  the  mill 
for  the  most  part  in  a  comparatively  fine  state  of  divi- 
sion, owing  to  its  original  soft  and  friable  nature.  The 
discharge  from  the  mill  is  over  copper  amalgamating 
plates,  where  the  amalgamable  gold  will  be  retained. 

A  separation  into  slime  and  sand  will  be  made  by 
spitzkasten.  It  is  then  intended  to  neglect  any  gold  in 
the  slime,  as  the  amount  is  not  expected  to  be  of  any 
consequence,  and  to  utilize  the  slime  to  form  the  walls 
of  a  vat  or  dam  in  which  the  sand  will  be  cyanided.  For 
this  purpose  a  concrete  floor  will  be  laid  on  the  ground, 
on  which  a  filter  bed  will  be  formed,  and  the  walls  or 
sides  of  the  vats  will  be  made  around  this  bottom  by 
running  the  slime  into  a  double  wall  of  hessian,  sup- 
ported by  rough  timber  framing.  The  idea  is  that  the 
moisture  from  the  slime  will  filter  off  to  a  certain  ex- 
tent through  the  hessian,  leaving  the  slime,  which  will 
gradually  build  up  to  form  the  walls  of  the  vat  and  will 
retain  the  sand  and  solutions  while  cyaniding  is  being 
carried  out,  suitable  provision  having  been  made  for 
drawing  off  the  solutions. 

The  idea  underlying  this  .scheme  is  to  avoid  the  cost 
entailed  in  emptying  ordinary  iron  or  wooden  vats  when 
extraction  is  completed,  as  in  this  case  it  is  not  planned 
to  remove  the  sands,  but  simply  to  build  out  fresh 
cyaniding  inclosures  as  the  work  progresses,  leaving 
the  old  one  as  it  stands. 

I  It  would  seem  probable  that  the  use  of  hessian,  as 
described,  will  be  found  impracticable.  The  walls  could 
be  built  of  partly  dried  slime,  as  is  customary  in  the 
case  of  settlement  dams.— Editor.] 
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Foreign  Zinc-Smelting  Capacities  and  Prospects 


By  W.  R.  INGALLS 


A  CORRESPONDENT  has  requested  me  to  com- 
municate to  him  such  information  as  I  might 
>-  have  relative  to  the  zinc-smelting  capacity  of  the 
world,  other  than  in  the  United  States,  and  particularly 
in  England,  Australia,  Belgium,  and  Silesia,  and  to 
give  a  general  statement  as  to  the  condition  of  these 
different  producing  centers  and  the  prospects  for  future 
increased  capacity. 

As  my  reply  will  probably  be  of  general  interest  to 
those  engaged  in  the  zinc  industry,  I  publish  it  as 
follows : 

Germany. — The  largest  production  on  record  was  in 
1913,  when  Rheinland- Westphalia  produced  92,852 
metric  tons,  and  Upper  Silesia  170,119.  Probably  the 
smelting  capacity  was  more  or  less  in  excess  of  those 
figures.  The  Rhenish-Westphalian  smelters  depended 
on  Australian  ore  to  a  considerable  extent.  The  Silesian 
smelters  received  some  Australian  ore,  but  in  the  main 
depended  upon  the  local  ore  deposits,  which  are  ex- 
tensive. 

Belgium. — Maximum  production,  200,198  metric  tons 
(in  1912),  entirely  dependent  on  imported  ore.  Some 
of  the  Belgian  smelteries,  especially  those  in  the  Cam- 
pine,  were  operated  during  the  war.  With  regard  to  the 
others,  especially  those  in  the  vallej'  of  the  Meuse, 
my  information  is  that  the  damage  is  not  much,  but 
that  it  will  be  an  indeterminate  time  before  smelting 
can  be  resumed. 

Holland. — Maximum  production,  24,323  (in  1913). 
Operations   continued  during   the  war. 

Great  Britain. — According  to  my  recent  advices, 
smelting  capacity  at  the  end  of  1918  is  sufficient  to 
make  55,000  tons  of  spelter  per  annum.  With  the 
completion  of  the  new  plants  now  being  erected,  it 
is  expected  that  the  smelting  capacity  at  the  end  of 
1919  will  be  130,000  tons. 

France. — Pre-war  production  was  about  60,000  tons 
per  annum.  Some  of  the  French  plants,  especially 
St.  Amand  and  Auby,  are  situated  in  the  north,  and, 
being  right  in  the  zone  of  entrenchments,  it  is  not 
improbable  that  they  have  been  destroyed.  The  im- 
portant works  at  Mortagne,  near  Givet,  were  in  the 
zone  of  occupation,  but,  being  German  owned,  they 
were  not  damaged.  The  chief  smelteries  of  France, 
viz.,  Noj'elles-Godault  and  Viviez,  were  out  of  danger 
■and  presumably  were  in  regular  operation.  It  is  not 
unlikely  that  the  French  will  now  take  steps  to  in- 
crease their  zinc-smelting  capacity.  Indeed,  plans  are 
already  being  drawn  for  an  electrolytic  plant  to  make 
about  10,000  tons  of  spelter  per  annum  in  the  Pyrenees, 
but  production  from  that  source  is  not  to  be  expected 
until  1920  is  well  along. 

Ai^stm.^-There  are  a  few  zinc  smelteries  in  Austria, 
but  their  capacity  is  small.  I  know  nothing  about  their 
present  situation. 

Italy. — The  Societa  di  Monteponi  has  a  smelterj'  at 
Vado  Ligure,  but  its  production  is  small.  However, 
a  considerable  production  of  electrolytic  spelter  is  to 
be  expected  in  Italy  in  the  course  of  time.  I  understand 
that  plans  are  already  being  made  for  an  electrolytic 


plant  to  be  erected  at  Vallauria  (San  Dalmazzo  di 
Tenda)  by  the  Societa  Anonima  Elettromineraria  of 
Savona.     Other  interests  are  making  studies. 

Poland. — Three  small  plants  near  the  Silesian  border 
have  a  capacity  of  producing  about  10,000  tons  per 
annum.  I  have  no  information  respecting  their  present 
condition. 

Nonvay  and  Siveden. — Several  plants  engaged  in 
electrothermic  smelting  do  a  considerable  business  in 
refining  crude  spelter,  waste  products,  etc.,  but  do  not 
figure  importantly  as  ore  smelters. 

Siberia. — A  fairly  large  plant  exists  at  Ekibastus, 
but  having  been  completed  only  at  about  the  beginning 
of  evil  days  in  that  country,  it  has  not  yet  made  much 
more  than  experimental  production,  and  during  the  last 
year  or  two  has  been  idle.  However,  this  plant  will 
probably  be  a  considerable  source  of  spelter  some  day. 

India. — The  Burma  Mines  Corporation  is  drawing 
plans  for  a  plant  to  make  10,000  tons  of  spelter  per 
annum  at  Sakchi,  which  will  probably  be  completed  and 
producing  toward  the  end  of  1920. 

China. — There  is  a  small  production  of  zinc  in  native 
furnaces  in  China.  This  country  is  always  a  potential 
producer.  A  few  years  ago  the  erection  of  a  plant 
there  was  considered. 

Japan. — This  country  has  produced  as  high  as  60,000 
tons  of  spelter  per  annum,  and  probably  has  capacity  in 
excess  of  that,  but  finds  its  main  difficulty  in  getting 
adequate  ore  supply.  The  Australians  have  not  been 
keen  about  supplying  ore  to  Japan,  but  the  Japanese 
will  undoubtedly  get  what  they  need  from  Siberia  and 
China  in  the  course  of  time. 

Australia. — There  is  a  small  production  of  distilled 
spelter  at  Port  Pirie,  and  of  electrolytic  spelter  at 
Risdon  (in  Tasmania).  The  Risdon  production  at  pres- 
ent is  at  the  rate  of  about  3000  tons  per  annum,  but 
it  is  contemplated  to  increase  it  to  30,000  tons  as 
rapidly  as  possible.  The  Mount  Lyell  interests  are  also 
planning  to  produce  electrolytic  spelter  from  ore  from 
the  Roseberry  mine. 

Canada. — Trail  has  a  capacity  of  producing  perhaps 
15,000  tons  of  electrolytic  spelter  per  annum,  but  there 
has  been  doubt  if  economic  conditions  in  British  Colum- 
bia are  as  favorable  as  they  ought  to  be.  However, 
according  to  its  last  report,  the  Consolidated  Mining 
and  Smelting  Co.  has  made  such  improvements  in 
its  metallurgical  methods  that  zinc  and  lead  can  be 
produced  at  a  profit  on  any  market  that  has  existed 
in  recent  years,  providing  that  costs  of  labor  and 
materials  fall  with  the  prices  for  the  metals.  It  is  said, 
moreover,  that  the  Sullivan  mine"  has  developed  into 
'"one  of  the  most  valuable  mineral  deposits  in  America 
if  not  in  the  whole  world." 

Mexico. — A  small  plant  (distillery)  is  under  construc- 
tion at  Saltillo.    Petroleum  is  to  be  the  fuel. 

The  important  thing  to  be  deduced  from  the  above 
summary,  it  seems  to  me,  is  what  I  have  remarked  in 
previous  papers,  to  wit,  whereas  zinc  smelting  was  for 
more  than  a  century  confined  to  certain  districts  where 
there   was   experienced   labor,   and    it  was   considered 
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venturesome  to  try  an.v  experiments  outside  of  them, 
there  is  no  longer  such  hesitation.  Thus  we  now  see 
7.inc-smelting  projects  under  way  or  in  contemplation 
in  all  parts  of  the  world. 


Aluminum  and  the  War 

The  aluminum  indu-itry  in  1918  differed  in  some 
respects  from  many  other  American  industries.  This 
is  particularly  true  in  that  it  required  no  material 
expansion  to  take  care  of  war  needs,  but  merely  had 
to  be  shifted  from  a  peace-time  to  a  war-time  basis. 
The  industrj'  was  almost  entirely  engaged  in  war  work, 
upward  of  95''f  of  the  product  of  the  principal  pro- 
ducer in  the  United  States  being  used  for  military 
purposes.  Practically  everj-  Government  department 
was  a  purchaser  or  a  user  of  aluminum.  Some  of  the 
amounts  used  were  relatively  unimportant  from  the 
standpoint  of  tonnage,  but  the  diversified  adoption  of 
aluminum  indicates  a  growing  knowledge  of  methods 
of  handling  this  metal.  The  following  description  in- 
dicates some  of  the  more  important  uses  to  which  alu- 
minum was  put: 

Aeronaiiticfi. — Perhaps  in  no  one  field  did  aluminum 
play  a  more  important  part  than  in  aeronautics.  It  was 
used  in  some  of  the  most  important  of  the  component 
parts  of  aircraft,  and  it  was  found  a  component  of  some 
of  the  smallest  and  most  delicate  instruments.  In  the 
airplane,  the  most  obvious  and  critical  part  played  by 
aluminum  was  in  the  engine.  Substantially  one-third 
the  weight  of  the  Liberty  motor  was  composed  of 
aluminum.  Though  no  exact  figures  are  at  hand,  it  is 
highly  probable  that  an  even  higher  proportion  of 
aluminum  is  used  in  certain  other  engines,  as,  for 
example,  the  Hispano-Suiza.  Aluminum  has  been  used 
for  many  years  in  automobile  engines,  but  in  aircraft 
work  great  efforts  were  made  to  reduce  the  weight  of 
the  engine  to  the  lowest  limits,  and  to  this  end  alumi- 
num was  adopted  wherever  possible  for  engine  beds, 
crank  cases,  pistons,  oil  pumps,  camshaft  housings, 
and  numerous  other  parts.  Forty  separate  parts  of 
the  Liberty  motor  alone  were  made  of  this  metal,  and 
the.se  parts  do  not  include  any  of  the  auxiliary-  ap- 
paratus attached  to  the  airplane.  Among  the  other 
parts  of  the  airplane  where  aluminum  is  used  may  be 
mentioned  ga.soline  tanks,  fusilage,  hoods,  cowling,  seat 
backs,  and  aileron  frames.  Aluminum  is  used  wherever 
possible  in  instruments  used  on  airplanes,  such  as 
binocular  parts,  wireless  telegraph  and  telephone, 
barometer  ca.ses,  camera  parts,  and  in  range  finders. 

Although  rigid  dirigibles  have  not  been  adopted  in 
the  United  States,  aluminum  is  used  for  important 
purposes  on  observation  and  other  types  of  balloons. 
All  such  aircraft  has  the  exterior  surface  painted  with 
a  coat  of  aluminum  paint,  to  give  it  a  reflecting  exterior, 
thereby  obviating  changes  of  temperature  as  much  as 
poa.sible  in  the  interior  of  the  balloon. 

Ordnance. — Ever>'  soldier  is  well  acquainted  with 
aluminum  from  the  fact  that  his  mesa  equipment,  con- 
sisting of  a  water  bottle,  meat  pan  and  cup,  is  made 
of  this  metal,  and  he  is  provided  with  an  aluminum 
identification  tag.  A  small  amount  of  aluminum  is  also 
used  in  gas-mask  manufacture. 

In  the  field  of  explosives,  aluminum  has  found  varied 
uses,   as,    for   example,    in   ammonal,    where   aluminum 


powder  is  mixed  with  ammonium  nitrate.  It  is  also 
used  in  night  flares  of  various  sizes,  such  as  are  used 
for  illumination  or  signal  purposes.  Indirectly,  alumi- 
num is  of  an  essential  constituent  in  the  production  of 
explosives.  In  the  manufacture  of  artificial  nitric  acid, 
by  any  one  of  the  several  methods  employed,  aluminum 
apparatus  is  used  in  large  quantity.  This  apparatus 
takes  the  form  of  immense  tanks,  reaction  chambers, 
pipes,  coils,  conden.sers,  and  similar  equipment.  All 
this  apparatus  requires  most  careful  construction,  and 
must  be  made,  as  far  as  possible,  without  joints. 


A  Trackless  Trailer 

The  increasing  use  of  industrial  tractors  has  created 
an  unusual  demand  for  all  kinds  of  trailers.  To  meet 
the  demand  for  a  car  that  would  not  only  admit  of 
easy  trailing,  but  would  also  speed  up  loading  and  un- 
loading of  loose  materials,  the  new  Easton  car.  here 
shown,  was  developed. 

It  is  a  four-wheel  steer  trailer,  which  will  run  smooth- 
ly over  cement,  wood,  composition  or  other  flooring. 
All  wheels  are  equipped  with  roller  bearings  and  may 
be  furnished  with  rubber  or  composition  tires. 
Close  tracking  of  trains  of  these  cars  is  accomplished 


A    THV'KI   I.--     rKAll.KK    WITH    ni'MP-rAR    BODY 

with  comparative  ease,  because  both  front  and  rear 
trucks  of  each  trailer  swivel.  Trains  of  six  cars  will 
track  within  three  inches  and  will  take  a  curve  of  8  ft. 
radius,  or  smaller. 

The  body  of  the  trailer  is  distinctive  and  po.ssesses 
many  features  that  make  for  economy  and  speed  in 
loading  and  unloading  coal,  ashes,  sand,  ore,  slag,  refuse, 
and  practically  every  kind  of  bulk  material.  Some  of 
the  more  important  features  include  a  special  latch  for 
locking  the  body  in  a  half-dumped  position,  thus  lower- 
ing the  loading  height  for  hand  loading;  automatic 
safety  latches;  an  extra  heavy  body  that  dumps  clear 
cif  the  wheels;  cast-steel  rockers,  and  extra  heavy  under- 
frames.  The  car  is  built  by  the  Easton  Car  and  Con- 
struction Co.,  of  Easton.  Pennsylvania. 
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Use  and  Abuse  of  Safety  Fuse 


THE  only  legal  definition  known  of  the  term 
"safety  fuse"  is  the  one  contained  in  the  British 
Explosives  Act  of  1876,  which  reads:  "Safety 
fuse  means  a  fuse  for  blasting  that  burns  and  does 
not  explode,  which  does  not  contain  its  own  means  of 
ignition,  and  which  is  of  such  strength  and  construction 
and  contains  an  explosive  in  such  quantities  that  the 
burning  of  the  fuse  will  not  communicate  laterally  with 
other  fuse." 

Any  definition  other  than  the  above  has  no  founda- 
tion; and  the  so-called  guarantees  regarding  its  per- 
formance exist  only  in  the  mind  of  the  person  quoting 
them.  A  fuse  manufacturer  does  not  guarantee  one 
single  factor  of  its  performance,  for  the  reason  that  he 
cannot  control  the  actions  of  the  persons  purchasing, 
storing,  and  using  it ;  nor  can  he  guard  against  the 
many  forms  of  abuse  to  which  it  may  be  submitted. 

Choice  of  Fuse 

It  is  important  that  attention  be  directed  to  some 
underground  conditions  that  should  be  taken  into  con- 
sideration, particularly  by  inspectors  when  making 
recommendations  regarding  types  of  fuse  best  suited 
for  the  work.  Where  water  drills  are  in  use,  the  em- 
ployment of  a  tape-covered  fuse  is  recommended,  the 
grade  depending  on  the  temperature  and  the  amount  of 
water  and  the  nature  of  the  ground. 

When  acid  is  present  in  sufficient  quantities  to  make 
it  necessary  to  line  the  mine  pumps  with  bronze,  the 
use  of  a  fuse  of  the  triple-tape  type  is  desirable.  It 
has  been  clearly  demonstrated  that  the  lighter  forms 
of  jacketing  do  not  meet  this  severe  condition  satis- 
factorily. 

In  a  poorly  ventilated  mine,  the  use  of  a  white 
cotton-countered  fuse  should  be  discouraged,  for  the 
reason  that  this  type  of  fuse  is  more  easily  penetrated 
by  the  moisture  precipitated  by  slow-moving  air  cur- 
rents than  is  the  black-finished  type. 

Burning  Rate  Influenced  by  Transportation 
AND  Storage 

Fuse  in  transit  may  be  easily  spoiled  by  being 
allowed  to  come  in  contact  with  moisture,  or  with  oily 
or  greasy  substances,  or  by  being  exposed  to  the  direct 
rays  of  the  sun  for  any  considerable  time. 

Inspectors  should  caution  superintendents  or  foremen 
that  fuse  which  has  had  oil,  gasoline,  or  distillate  spilled 
on  it,  or  that  has  been  carted  to  the  mine  during  wet 
weather  without  being  protected,  is  likely  to  be  the 
cause  of  misfires. 

Proper  storage  of  safety  fuse  is  a  vital  factor.  On 
every  case  is  found  the  caution,  "keep  contents  cool  and 
dry."  It  is  absolutely  imperative  that  this  be  followed  to 
the  letter.  Fuse  which  has  been  stored  underground 
is  never  in  prime  condition. 

It  should  not  be  stored  near  a  boiler,  furnace,  hot 
steam  pipe,  or  lighted  stove.  Exposure  to  heat  for 
only  short  periods  may  result  in  misfires,  or  may  retard 
the  rate  of  burning,  and  so  greatly  increase  the  liability 
to  cause  hold-backs.     Fuse  that  becomes  overheated  to 


such  a  degree  that  it  is  absolutely  spoiled  is  harmless, 
but  fuse  that  has  been  overheated  only  to  such  a  point 
that  the  powder  train  has  become  partly  saturated  with 
the  materials  that  were  originally  put  on  as  a  water- 
resisting  covering  is  extremely  likely  to  cause  serious 
trouble,  owing  to  irregular  burning. 

Fuse  stored  in  temperatures  ranging  from  iS'  to 
75^  F.,  in  buildings  that  are  dry,  will  remain  in  good 
condition  for  a  considerable  time.  It  is,  however,  al- 
ways well  to  restrict  this  storage  period  to  a  matter  of 
months.  .Sometimes  lack  of  surface  buildings  forces 
temporary  storage  of  fuse,  in  its  original  cases,  under- 
ground. The  underground  storage  place  should  be  well 
ventilated  and  cool.  A  drift  or  tunnel  in  which  con- 
ditions are  such  that  hay  or  grain  will  become  mouldy 
is  absolutely  unfitted  for  storage  of  any  explosive. 

Storage  of  fuse  in  a  damp  place  retards  its  burning 
speed.  Even  if  precautions  are  taken  to  attempt  to 
re-dry  the  fuse  before  using,  it  will  be  found  that  the 
burning  rate  has  slowed  down  and  is  irregular.  This 
irregularity  tends  to  increase  the  liability  of  misfires. 

It  should  be  remembered  that  fuse  waterproofing  is 
quite  as  effective  in  keeping  dampness  in  as  it  is  in 
keepijig  external  water  out,  and  for  this  reason  the 
thorough  drying  of  fuse  that  has  once  been  wet  is 
indeed  difficult.  Experiments  have  proved  that  the 
burning  speed  of  fuse  that  has  been  stored  in  a  damp 
place  varies  from  17  to  45  Sr   from  normal. 

Exposures  to  comparatively  high  or  low  temperatures 
for  long  periods  of  time  retard  the  burning  speed. 
Cotton-covered  types  of  fuse  do  not  exhibit  the  marked 
changes  that  the  tape-covered  t^-pes  do.  Fuse  warmed 
near  a  stove  showed  variation  in  burning  time  up  to 
28  per  cent. 

When  considering  the  matter  of  uneven  burning  time 
of  fuse,  it  should  be  remembered  that  poor  storage  and 
the  placing  of  the  fuse  under  uneven  stemming'  and 
powder  loads,  in  the  same  round  of  holes,  are  responsible 
for  most  of  the  complaints. 

Main  Cause  of  Misfires 

Misfires  may,  for  the  sake  of  reference,  be  placed 
in  three  subdivisions:  (a)  Preventable,  (b)  non- 
preventable,  and  fc)  misfires  due  to  mishandling  which 
extreme  care  in  manufacture  cannot  guard  against. 

Preventable  misfires  are  cau.sed  by  improper  capping, 
sharp  tamping  material,  wet  fuse  ends,  poor  storage, 
the  use  of  oil,  light  grease,  or  turpentine-varnish  as  a 
waterproofing  material,  non-lighting  of  all  fuse  in  a 
round,  using,  for  primers",  fuse  that  has  been  crushed 
or  walked  on,  and  the  improper  spacing  of  holes. 

Non-preventable  misfires  are  caused  by  defective  fuse 
and  destruction  of  fuse  by  water  pressure  caused  by 
firing  holes  in  den.se  ground  filled  with  water. 

Misfires  due  to  mishandling  are  often  the  result  of 
cutting  fuse  with  a  dull  instrument,  cutting  fuse  at 
a  slant,  using  a  narrow-jawed,  ring  cutting  crimper,  the 
non-seating  of  fuse  against  the  cap  composition,  using 
fuse  for  a  sling  or  belt  before  attempting  to  use  it 
for  its  normal  function,  placing  a  foreign  substance 
between  the  ends  of  the  fuse  and  the  cap  composition. 


•Abstracted    from    Bulletin    No.    9    ot    the    Industiial    Accident 
Commission  of  the  State  of  California. 


'Tamping. 
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and  the  use  of  oil,  grease,  gasoline,  distillate,  or  a  paint 
containing  turpentine  or  linseed  oil  in  the  mistaken  idea 
that  it  will  exclude  water  from  the  fuse. 

Additional  Causes  of  Misfires 

Certain  causes  of  misfires  have  been  overlooked  by 
the  underground  staffs  of  properties  registering  com- 
plaints.    Such  causes  include  the  following: 

1.  Fuse  powder  has  been  knocked  from  the  end  of 
the  fuse  by  the  use  of  a  wire  brush,  in  a  misguided 
attempt  to  clean  the  end  of  the  fuse  before  it  was 
inserted  in  the  cap. 

2.  Axle  grease  had  been  smeared  on  the  entire  50-ft. 
length  of  the  fuse  before  it  was  cut  into  the  desired 
lengths   for  blasting. 

3.  A  mixture  of  black  powder  and  guncotton  that  had 
been  allowed  to  become  wet  was  placed  in  the  caps  be- 
fore the  fuse  was  inserted. 

4.  Fuse  had  been  placed  in  a  warm  room  for  several 
days  before  it  was  used,  after  being  capped  and  dipped, 
in  some  cases  in  light  grease  and  in  others  in  cable 
dressing. 

5.  Fuse  had  been  capped  and  hung  submerged  in 
a  barrel  of  oil  several  hours  before  using. 

6.  Fuse  had  been  allowed  to  hang  on  nails,  under- 
ground, for  days  and  even  weeks  before  use. 

7.  Fuse  was  cut,  capped,  and  then  piled  on  the  floor 
of  the  drift  for  weeks  before  an  attempt  was  made  to 
use   it. 

8.  Large  quantities  of  fuse  were  hung  on  nails,  for 
long  periods  of  time,  before  use.  This  caused  a 
fracture  of  the  powder  train. 

9.  Primers  were  placed  over  the  crossbar  of  the  cage, 
and  jerked  down  sharply  to  hold  them  on  the  bar  while 
being  lowered  into  the  mine.  The  jerking  was  suffi- 
cient to  fracture  the  powder  train  of  the  fuse. 

10.  Defective  caps.  These  caps  had  been  spoiled  by 
exposure  to  steam  and  moisture. 

Another  cause  of  misfire,  not  so  generally  recognized 
as  it  should  be,  is  the  sweep  of  the  air  returning  to 
place  during  blasting  operations.  This  feature  is  most 
noticeable  in  development  work,  and  particularly  in 
massive  ground.  The  displaced  air  returning  to  place 
causes  several  things  to  happen.  The  most  common  is 
the  throwing  of  powder  out  of  untamped  holes;  another, 
in  wet  holes,  is  the  driving  of  the  water  with  great 
force  into  the  powder  cartridges.  This  at  times  will 
so  completely  .surround  the  powder  with  water  as  to 
cause  an  imperfect  .shot.  Still  another  is  the  destruction 
of  the  fuse  in  the  hole  that  is  wet  through  saturation. 

Cau.ses  of  Uneven  Burning 

A  common  cause  of  uneven  burning  is  that  a  mining 
company  often  allows  a  warehouse  man  to  pile  an  in- 
coming .shipment  of  fu.se  in  front  of  the  shipment 
already  in  stock.  Where  this  is  done  trouble  results 
for  the  reason  that  with  age  fuse  slows  down  in 
burning  speed.  An  attempt  to  use  fuse  that  has  been 
stored  for  months  in  a  warehouse  in  combination  with 
a  fresh  shipment  has  been  known  to  spoil  many  a  round 
of  holes. 

Methods  and  materials  u.sed  in  stemming  cause  varia- 
tions in  >)urning  time  as  high  as  80%.  The  normal 
speed  on  the  Pacific  Coast  is  40  sec.  per  ft.,  when  the 
fusa  is  burned  in  the  open  at  sea  level.     Investigation 


of  reports  of  uneven  burning  time  in  development  work 
brought  to  light  a  curious  circumstance:  In  a  majority 
of  the  cases  investigated  it  was  discovered  that  the 
holes  that  were  reported  to  have  gone  out  of  their 
turn,  and  thus  spoiled  the  round,  were  the  lifters. 

Questioning  of  the  miners  who  had  loaded  and  fired 
such  rounds  showed  that  they  all  believed  that  "the 
fuses  in  the  lifters  had  to  stand  the  jar  and  vibration 
of  all  the  other  holes  in  the  same  round,  and  for  that 
reason  should  be  located  as  deeply  and  tamped  as 
securely  as  possible."  Following  that  line  of  argu- 
ment, the  miner  loaded  the  primer  in  the  point 
(bottom)  of  the  lifter  and  also  tamped  it.  The  lifters 
were  usually  the  only  holes  in  the  round  that  were 
carefully  tamped,  and  the  placing  of  the  primer  in  any 
one  of  the  other  holes  was  largely  problematical,  usually 
at  some  point  in  the  hole  that  suited  the  fancy  of  the 
particular  miner  loading  the  hole.  The  result  of  this 
method  of  loading  was  that  the  lifter  would  fire  out  of 
rotation  and  spoil  the  round.  The  speed  of  the  fuse  in 
the  lifters  was  governed  by  the  pressure  exerted  on  it 
for  considerable  length  by  the  explosive  load  and  the 
stemming.     This   caused    rapid   burning. 

Although  the  mining  company,  as  a  general  practice, 
should  not  attempt  to  settle  the  much-mooted  question  of 
the  most  desirable  position  of  a  primer  in  a  hole,  it 
should  insist  that,  if  good  results  are  expected  from 
safety  fuse  in  regard  to  even  burning,  the  primers  in  all 
the  holes  in  the  same  round  should  be  subjected  to  about 
the  same  pressure  on  relatively  equal  lengths. 

Another  cause  for  uneven  burning  for  which  the 
fuse  is  in  no  way  to  blame  is  the  improper  spacing  of 
holes.  This  practice  often  causes  holes  to  fire  out  of 
rotation,  owing  to  ground  squeeze  created  by  firing 
holes  drilled  too  closely  together.  If  a  mine  inspector 
receives  complaints  that  lifters  are  missing  in  wet 
ground,  he  should  carefully  determine  whether  too  close 
spacing  of  holes,  instead  of  defective  fuse,  is  not  respon- 
sible for  the  trouble.  Where  the  holes  immediately 
above  the  lifters  are  drilled  too  close  to  them,  their 
bursting  causes  the  water  in  the  lifters  to  drive  laterally 
through  the  fuse,  in  many  cases  destroying  it.  This 
trouble  can  easily  be  remedied  in  wet  and  damp  ground 
by  putting  a  reasonable  burden  on  the  lifters. 

Elimination  of  Misfiri':s 

Having  stated  the  causes  of  many  misfires,  let  it  be 
assumed  that  the  fuse  has  been  properly  made  and 
.stored.  What,  then,  may  be  done  to  eliminate  much  of 
the  trouble?  Consider  first  the  making  up  of  the  fuse 
into  a  primer.  (The  term  primer  for  the  purpose  of 
this  paper  may  be  considered  to  be  a  capped  fuse.) 

The  first  operation  is  cutting  the  fuse  with  a  sharp 
instrument,  square  across.  Never  fail  to  cut  off  a  frac- 
tion of  an  inch  from  the  end  of  a  fuse  that  has  lieen 
exposed  to  the  air  for  any  length  of  time,  and  never 
cut  a  fuse  on  a  slant,  as  this  may  cause  the  sharp 
point  formed  by  this  kind  of  cut  to  double  over  in  the 
cap  barrel.  This  would  cause  the  fire  from  the  fuse  to 
hit  the  side  of  the  cap  instead  of  reaching  the  cap 
composition.  Next,  care  must  always  be  taken  to  press 
the  end  of  the  fuse  lightly  against  the  cap  composition 
before  crimping.  This  precaution  must  be  used  so  that 
no  air  space  is  left  between  the  end  of  the  fuse  and  the 
cap   composition.     A    large  percentage   of   misfires    in 
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mining  is  caused  by  not  following  this  simple  but  vital 
practice.  For  the  benefit  of  many  persons  who  do  not 
know  the  reason  for  the  necessity  of  observing  great 
care  in  this  matter,  the  following  explanation  is  offered, 
together  with  a  simple  demonstration  to  prove  the  con- 
tention : 

Burning  fuse  generates  about  one  and  one-quarter 
liters  of  gas  for  each  foot,  and  this  gas  is  known, 
by  analysis,  to  contain,  roughly,  23%  carbon  monoxide 
and  33%  carbon  dioxide.  An  indefinite  volume  of  the 
gases  generated  by  the  burning  fuse  precedes  the  fire 
in  the  fuse,  through  the  powder  train.  The  distance  is 
governed  largely  by  the  jacket  of  the  fuse  and  the 
condition  under  which  the  fuse  is  used.  When  fuse 
is  burned  in  drj'  ground,  unstemmed,  the  gas  precedes 
the  fire  by  only  a  short  distance,  but  when  burned  in 
a  wet  hole  where  the  water  keeps  the  fuse  jacket  cool 
and  holds  do^Ti  the  side  spit,  the  gas  generated  by 
the  burning  fuse  is  forced  ahead  of  the  fire,  in  many 
instances,  as  far  as  24  inches. 

It  can  readily  be  seen  that  under  these  conditions, 
if  an  air  space  is  left  in  the  cap  barrel,  and  the  cap  is 
crimped  tightly  enough  to  retain  the  fire-extinguishing 
gases  in  the  unoccupied  space,  the  spit  from  the  inclosed 
fuse  end  will  not  shoot  forward  with  its  usual  heat  and 
energy,  but  will  simply  bubble  feebly  and  will  not  come 
in  contact  with  the  cap  composition  with  sufficient  heat 
to  fire  it. 

A  simple  way  to  demonstrate  this  matter  of  gas 
preceding  fire  in  a  fuse  is  to  take  a  basin  of  clear  water, 
submerge  2  ft.  of  a  3-ft.  piece  of  fuse,  and  light  the 
dry  end.  Before  the  fire  in  the  fuse  reaches  the  water 
level,  gas  will  be  observed  coming  from  the  submerged 
end.  By  the  time  the  fire  reaches  a  point  about  9  in. 
from  this  end,  the  flow  of  gas  will  have  become  con- 
tinuous and  relatively  large  in  volume. 

For  crimping  a  cap  to  the  fuse,  only  a  broad-jawed 
crimper  should  be  used.  This  type  of  tool  seldom 
cuts  a  cap  shell.  In  cold  weather  fuse  should  be 
warmed  slightly  before  uncoiling  is  attempted.  In 
outside  work  fuse  should  be  protected  from  dampness 
and  the  direct  rays  of  the  sun  when  circumstances  force 
its  being  exposed  to  the  weather  for  any  length  of  time. 

When  fuse  is  to  be  used  in  wet  work,  it  is  well  to 
seal  the  joint  of  cap  and  fuse  with  a  suitable  prepara- 
tion. For  this  purpose  P  &  B  roofing  paint  having  an 
asphaltum  base,  pine  tar,  and  Celakap  are  recommended 
as  the  most  suitable. 

Erroneous  Theories 

Some  beliefs  that  time  and  constant  repetition  have 
caused  to  be  accepted,  but  which  are  erroneous,  are 
worth  repetition. 

The  exterior  appearance  of  a  fuse  is  often  taken  as  a 
reliable  indication  of  its  quality.  Fuse  of  dingy  appear- 
ance, however,  is  often  excellent  in  quality.  Some  grades 
of  fuse  waterproofing  will  absorb  the  white  material 
put  on  the  outside,  causing  the  fuse  to  become  a  dirty 
yellow  color.  This  in  no  way  affects  the  burning 
quality.  A  test  would  easily  determine  the  quality  of 
the  fuse  and  avoid  unnecessarj'  complaints.  Contrary 
to  popular  belief,  the  center  thread  is  not  chemically 
treated  to  assist  in  the  burning  quality  of  the  fuse. 
The  absenc-e  of  the  center  thread  will  not  alter  the  burn- 
ing speed  of  the  fuse;  its  function  is  merely  to  make 


a   more   certain   flow   of   powder   in   the   fuse-making 
machine. 

It  should  be  recollected  that  safety  fuse  is  not  in- 
tended to  be  tied  into  knots,  nor  is  it  designed  to  with- 
stand other  unnecessarily  rough  or  careless  treatment. 
If  carefully  handled,  it  is  expected  to  serve  as  a  reliable 
means  of  conveying  fire  to  the  charge.  In  only  rare 
instances  will  safety  fuse  fail  to  perform  its  function 
if  common  sense  is  exercised  in  its  use. 


China's  Richest  Iron  Mine 

An  agreement  has  been  practically  concluded  with 
the  .Japanese  government  under  which  the  immensely 
valuable  iron  mine  of  Feng  Huang  Shan,  near  Nanking, 
will  be  worked  by  the  Chinese  government,  and  steel 
will  be  manufactured  by  Chinese  and  Japanese,  the 
latter  providing  20,000,000  yen  to  carry  out  the  work, 
states  the  North  China  Daily  Neivs.  This  means  that 
the  Japanese  will  acquire  control  of  the  total  output  of 
the  mine.  At  present  they  are  pressing  for  the  right 
to  take  part  in  working  the  mine,  and,  pending  a  de- 
cision on  this  point,  the  final  signature  of  the  agreement 
is  temporarily  delayed.  The  Chinese  have  always 
steadfastly  refused  to  part  with  this  mine,  and  although 
the  Japanese  have  long  been  anxious  to  obtain  it,  it  is 
thought  that  the  agreement  has  been  made  possible  only 
by  a  resolution  of  the  Chinese  Cabinet  transferring  the 
control  of  the  mine  from  the  Ministry  of  Agriculture 
and  Commerce  to  the  Ministry  of  War.  The  Feng 
Huang  Shan  mine  is  the  largest  single  deposit  of  iron 
ore  in  China.  It  is  estimated  to  contain  50,000,000  tons 
of  available  ore. 

Effect  of  Mining  Patents 

By  a.  L.  H.  Street* 

In  a  suit  involving  priority  of  rights  in  a  lode  mining 
claim,  the  United  States  Circuit  Court  of  Appeals, 
Ninth  Circuit,  lately  declared  that  any  invalidity  in  a 
certificate  of  location  was  cured  by  the  issuance  of 
patent  covering  the  mining  claim,  the  patent  having 
remained  unassailed  (Butte  &  Superior  Mining  Co.  vs. 
Clark-Montana  Realty  Co.,  248  Federal  Reporter,  609). 

The  decision  follows  the  general  rule  of  law,  ap- 
plicable to  the  Interior  Department,  that  the  finally 
expressed  judgment  of  the  department  is  conclusive  as 
against  collateral  attack.  Unless  and  until  direct  pro- 
ceedings are  brought  to  annul  or  limit  the  decision  of 
the  department  in  a  given  matter,  the  adjudication 
concludes  dispute  as  to  the  existence  of  all  facts  upon 
which  the  decision  legally  depends. 

The  court  cites  a  decision  of  the  United  States 
Supreme  Court  holding  that  a  patent  to  a  lode  claim 
in  Colorado  carried,  by  conclusive  implication,  proof 
that  a  mineral  vein  had  been  discovered  and  that  there 
had  been  compliance  with  all  statutory  prerequisites  to 
valid  title.  Another  decision  of  the  same  high  court 
is  cited  on  the  point  that  issuance  of  a  final  receipt 
to  a  locator  operated  as  a  binding  judgment  that 
the  location  was  valid,  that  assessment  work  had  been 
completed,  and  that  there  were  no  adverse  claims. 


Attorney  at  law,  820  Security  Bldg..  Minneapolis,  Minnesota, 
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Anaconda  Copper  Mining  Company 


IN  A  PAMPHLET  recently  issued  to  the  shareholders 
of  the  Anaconda  Copper  Mining  Co.,  it  is  to  be  noted 
that  the  directors  have  authorized  an  issue  of  $50,- 
000,000  ten-year  secured  gold  bonds,  and  that  $25,000,- 
000  of  said  bonds,  to  be  known  as  Series  A,  will  be 
issued  immediately  under  a  trust  agreement  dated  as 
of  Jan.  2,  1919,  with  the  Guaranty  Trust  Co.  of  New 
York.  The  issue  has  been  sold  to  bankers.  The  bonds 
of  this  series  bear  date  of  Jan.  1,  1919,  and  will  mature 
Jan.  1,  1929.  The  proceeds  obtained  from  the  sale 
of  these  securities  are  to  be  used  for  the  equipment  of 
the  properties  of  the  Andes  Copper  Mining  Co.  and  the 
Santiago  Mining  Co.,  and  to  replace  in  current  account 
part  of  the  earnings  which  have  been  invested  by  the 
company. 

It  is  purposed  to  proceed,  as  expeditiously  as  is  con- 
.sistent  with  prevailing  conditions,  with  the  construc- 
tion of  plant  facilities  for  the  South  American  proper- 
ties, so  that  they  may,  at  as  early  a  date  as  is  prac- 
ticable, begin  production,  and  thus  contribute  to  income. 

The  method  of  financing  decided  upon  was  adopted  for 
two  reasons:  First,  because  it  was  deemed  more  ad- 
visable to  raise  the  necessary  funds  by  a  loan,  which 
can  be  largely  repaid  from  the  earnings  of  these  proper- 
ties, when  equipped,  than  to  add  permanently  to  the 
capitalization  of  the  company.  The  shareholders  will 
thus  be  assured  of  the  profit  resulting  from  these  new 
enterprises,  and  the  company  will  be  strengthened  by 
the  addition  of  new  mines  of  large  tonnage  to  replace 
ore  extracted  from  its  producing  mines.  Second,  be- 
cause to  continue  to  finance  from  earnings  the  require- 
ments mentioned,  properly  chargeable  to  capital  account, 
would  impose  an  undue  burden  upon  present  share- 
holders. ►' 


XnACONDA  copper  mining  CO.  EARNINGS 


Tear 


^fS-i^t^- 


", ,                  'I  Amount 

_    ,.  *:..!...:■ J12.050.857.41 

IM*  T W ■  9.635.216.05 

19U    . , 18.596.384.55 

191»  ^ 57.941.835.29 

1917.  V ' 39.721,188.39 

Klittjaontbs.to  SepL  8.0.  1918   (ea- 

tfiHtcd)    ...- ;..  27.115.499.01 

■f  '   '  DIVIDENDS 

Tear  Amount 

1913    $12,997,500.00 

1914    9.077.500.00 

1915    9.325.000.00 

1»1S    17.484.375.00 

1917    19.815,625.00 

To  Sept  SO.  1918 13.987.500.00 


JITC.060,980.70 


$82,«87.!)00.00 


Balance    $82,373,480.70 

In  connection  with  the  issuance  of  these  securities, 
the  directors  have  submitted  a  summary  of  the  com- 
bined results  which  have  been  obtained  by  the  company 
and  its  subsidiaries  (whose  outstanding  capital  stocks 
are  owned  entirely  by  it  with  the  exception  of  directors' 
qualifying  shares),  exclusive  of  the  South  American 
companies,  which  will  be  dealt  with  separately,  during 
the  period  rmbraced  from  Jan.  1,  1913,  to  Sept.  .10, 
1918,  the  last-named  date  being  the  latest  to  which 
I'e.sults  can  be  a.tcertained  with  accuracy.  This  period 
covers  not  only  the  era  of  extraordinary  industrial  ac- 
tivity incidental  to  the  conduct  of  the  war,  but  also  the 
period  of  rapid  enlargement  and  expansion  of  the  busi- 
ness of  the  company. 


That  a  comprehensive  idea  may  be  obtained  of  the 
extent  to  which  the  company  has  been  expanded  and 
additional  assets  added,  it  is  to  be  noted  that,  during 
the  period  under  consideration,  upon  a  conservative 
basis  there  has  been  added,  in  fixed  assets,  investments, 
and  new  mines  in  South  America,  values  which  exceed 
the  par  value  of  the  total  outstanding  stock  of  the  com- 
pany, as  shown  by  the  summary  of  income,  distribution 
thereof,  and  assets  acquired. 

During  the  period  from  Jan.  1,  1913,  to  Sept.  30,  1918, 
the  company  earned,  after  payment  of  interest  but  be- 
fore depreciation  charges,  the  amounts  shown  in  the 
accompanying  earnings  and  dividends  table. 

Fixed  Assets 

The  fixed  assets  of  the  company  and  its  subsidiaries 
show  a  substantial  increase,  the  total  under  this  head- 
ing as  of  Sept.  30,  1918,  aggregating  the  sum  of  $155,- 
687,252.75,  an  increase  during  the  period  of  $59,109,- 
457.61.  The  principal  items  of  increase  so  classified 
consist  of  the  following: 

Ifetal  mines  and  mining  claims,  coal  mines  and 
coal  lands,  and  lands  for  reduction  works,  re- 
fineries, etc $6,598,215.51 

Buildings,  machinery,  ventilating, 
pumping  ana,  miscellaneous  equip- 
ment  at   mines    $3,639,493.23 

Buildings,  machinery,  equipment, 
etc.,  at  reduction  works  and  re- 
fineries : 

Washoe  reduction  works.  Ana- 
conda          11.938.868.35 

Great  Falls  reduction  works...      10,183,741.22 

Tooele    and    Miami    plants 7,445,705.21 

Raritan  Copper  Works 8,326,771.33  ' 

Miscellaneous    subsidiary    com- 
panies          1,575,562.81 

Miscellaneous  subsidiary  depart- 
ments     756.288.37 


Total     $43,866,430.52 

Against  the  foregoing  Increase 
In  fixed  assets  there  has  been 
charged  for  obsolescence  and 
deprecIaUon  a  sum  aggregat- 
ing            5.658.019.12 


Leaving  a  net  increased  amount  of. 

INVBSTMBNTS 


38.208.411.40 


Inspiration  Consolidated  Copper  Co.. 

250,900  shares  @  $32.72  per  share.  $8,210,433.03 
Greene  ranano,%  Copper  Co..   69,600 

shares  ifi)  $37.94  per  share 2,261.437.41 

Arizona    Oil    Co..    amount    paid    on 

8160  shares 780.000.00 

Miscellaneous      stock      Investments, 

Liberty  bonds,  etc S.050,960.27       14,302.830.70 


Making  the  total  aa  given  above $59,109,457,61 

Note — The  foregoing  statement  of  Increases  In  flxed  assets 
does  not  Include  the  South  American  properties,  upon  which,  to 
Sept.  30.  1918,  there  had  been  expended  $15,234,914.90. 

In  dealing  with  the  general  subject  of  earnings  and 
fixed  assets  it  is  necessary  to  do  so  on  a  combined  basis. 
That  the  shareholders,  however,  may  be  given  a  clear 
idea  of  the  results  obtained  from  expenditures  made  by 
the  company  in  additions  and  extensions  to  its  own 
plants  and  in  acquiring  its  principal  constituent  com- 
panies and  outside  inve.stmenta,  the  following  memo- 
raiula  are  submitted: 

The  improvements  and  additions  which  have  been 
made  to  the  plants  and  methods  devoted  to  copper  re- 
covery at  the  Washoe  reduction  works  and  the  Great 
Falls  redaction  works  have  demonstrated  that  under 
conditions  of  cost  which  existed  during  the  years  1911, 
1012.  and  1913,  and  the  pre-war  prices  which  prevailed 
for  metals,  these  additions  and  improvements  in  prac- 
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tice  would  add  approximately  $8,000,000  a  year  to  the 
net  earnings  of  the  company.  Included  in  the  above 
amounts  spent  at  Great  Falls  and  Anaconda,  as  shown 
under  the  heading  "Fixed  Assets,"  are  expenditures 
made  upon  the  new  electrolytic  zinc  plant  of  the  com- 
pany. The  total  sum  expended  was  $6,852,923,  and  the 
profit  resulting  from  its  operation  during  1916  and  1917 
was  $5,250,201. 

From  the  principal  subsidiary  companies  and  invest- 
ments, the  following  results  have  been  obtained  during 
the  period : 

Inspiration  Consolidated  Copper  Co. 

Cost  250,900  shares  @  $32.72 $8,210,433,02 

Dividends  received    $4,544,700.00 

Annual  return  at  present  rate 2.007,200.00 

Greene  Cananea  Copper  Co. 

59,600  sliares   (»    $37.94 $2,261,437.41 

Dividends  received   $1,130,600.00 

Annual  return  at  present  rate 476,800.00 

International   Smelting    Co. 

Book  value  120,000  shares $12,000,000,00 

Dividends  received   $3,600,000.00 

Earnings  from  May  27,  1914,  above 

dividends   974,864.73 

Total $4,574,864.73 

International  Lead  Refining  Co. 

Book  value  7500  shares   $750,000,00 

Earnings  from  May  27,  1914 $216,567.21 

Baritan  Copper  Works 
Book  value  20.000  shares  preferred 

and  40,000  shares  common  stock $6,994,773,68 

Dividends  received    $3,030,000.00 

Earnings  from  May  27,  1914,  above 

dividends 921,739.09 

Total    $3,951,739.09 

United  Metals  Selling  Co. 

Book  value  50.000   shares $5,741,249,13 

Dividends  received    $3,700,000,00 

Earnings  from  April  1,  1915,  above 

dividends 564,813.35 

Total    $4,264,813.35 

An  appraisal  of  the  securities  enumerated  at  market 
value  for  those  dealt  in  by  the  public,  and  upon  the  basis 
of  actual  value  of  assets  owned  by  subsidiaries,  where 
not  so  dealt  in,  would  increase  substantially  the  amounts 
at  which  they  are  carried  on  the  books  of  the  company. 
That  it  has  been  decidedly  to  the  advantage  of  the  share- 
holders to  make  the  above  investments  has  been,  it  is 
believed,  amply  demonstrated  by  the  returns  realized 
and  the  present  prosperous  condition  of  the  business 
of  the  companies  whose  securities  have  been  acquired. 

Current  Assets  and  Liabilities 

The  enlarged  scope  of  the  business  conducted  by  the 
company  has  necessarily  resulted  in  increasing  ma- 
terially its  accounts  of  both  current  assets  and  current 
liabilities.  In  connection  with  its  large  custom  gold, 
silver,  copper,  and  lead  smelting  and  refining  business, 
and  its  zinc  business,  large  sums  of  money  are  required 
to  enable  it  to  purchase  and  reduce  ores,  to  carry  stocks 
of  metals,  and  to  provide  sufficient  working  capital  to 
enable  its  operations  to  be  conducted  upon  the  present 
scale.  The  following  table  shows  the  current  position 
as  of  Sept.  30,  1918,  as  well  as  the  change  during  the 
period  under  consideration: 

Sept.  30.  1918  Inore.Tse 

Current  assets $73,000,000.00         $44,500,000,00 

Current  liabilities   41,400,000.00  33,300,000.00 

Net  current  assets    $31,600,000.00  $11,200,000.00 

South  American  Properties 

The  company  has  expended,  through  its  South  Amer- 
ican subsidiaries,  to  Sept.  30,  1918,  the  sum  of  $15,- 
234,914.90.    Included   in  this  amount   are   all  items   of 


examination,  exploration,  and  development  on  every  ac- 
count, and  also  the  purchase  price  paid  for  and  all  ex- 
penditures thus  far  made  in  connection  with  the  proper- 
ties of  the  Andes  Copper  Mining  Co.  and  the  Santiago 
Mining  Co.  Development  work  on  these  properties  is 
being  pushed  as  expeditiously  as  possible. 

The  Andes  Copper  Mining  Co.  has  completed  its 
wharfs  and  warehouses  at  Barquito,  its  Pacific  port, 
has  constructed  an  aggregate  of  58  miles  of  main-line 
railroad,  is  working  on  the  section  of  railway  from  mill 
site  to  mine,  a  distance  of  5.5  miles;  office  buildings 
and  houses  for  the  accommodation  of  employees  are 
rapidly  being  completed;  a  temporary  power  plant, 
transmission  line  from  coast  to  mine,  water  supply  line, 
and  other  necessary  improvements,  are  under  construc- 
tion, and  definite  plans  for  permanent  plant  and  equip- 
ment are  now  in  course  of  preparation. 

It  is  estimated  that,  in  addition  to  the  amounts  which 
have  been  expended  as  above,  there  will  be  required  to 
fully  complete  the  equipment  of  these  properties  for 
an  annual  production  of  140,000,000  lb.  of  copper,  an 
additional  sum  of  approximately  $30,000,000. 

The  South  American  mines  have  not  as  yet  been  fully 
explored,  but  sufficient  ore  has  been  developed  to  insure, 
upon  a  basis  of  a  cost  of  9c.  per  lb.  of  copper,  which  is 
believed  to  be  liberal,  and  a  price  of  15c.  per  lb.,  which  is 
conservative,  aggregate  net  earnings  in  excess  of  $100,- 
000,000  within  a  period  of  12  years  after  reaching  the 
output  for  which  plant  and  equipment  are  now  being 
designed.  Production  will,  it  is  estimated,  reach  the 
above  amount  of  140,000,000  lb.  per  annum  within  three 
years  after  orders  for  equipment  have  been  placed, 
which  will  be  done  as  soon  as  shipping  facilities  are 
assured.  The  minimum  value  of  these  properties  may 
be  indicated  in  terms  of  present  worth,  which  it  is  cal- 
culated, after  making  provision  for  the  complete  amor- 
tization of  all  capital  requirements,  is  as  of  Jan.  1,  1919, 
in  excess  of  $60,000,000  net,  taking  only  developed  ore 
into  consideration. 

Summary 

The  authorized  capital  stock  of  the  company  is  3,000,- 
000  shares,  which  at  $50  per  share  totals  $150,000,000 
The  outstanding  stock  is  2,331,250  shares,  having  a  par 
value  of  $116,562,500. 

Within  the  period  under  consideration,  there  has  been 
added  to  the  company's  assets  the  following: 

Fixed  assets $44,806,626,91 

Investments    14,302.830.70 

Mining  properties  in  South  America,  having  a 
present  worth  in  excess  of  all  capital  require- 
ments      60,000,000.00 

Total $119,109,457.61 

Against  this  increase  in  assets  there  has  been  issued 
but  $8,250,000  par  value  of  stock,  which  was  paid  to 
shareholders  of  the  International  Smelting-  and  Refining 
Co.,  in  part  consideration  for  the  acquisition  of  the 
shares  of  that  company  in  1914. 


British  Electric  Steel  Furnaces  numbered  140  at  the 
end  of  1917,  according  to  a  report  recently  read  before 
the  Staffordshire  Iron  and  Steel  Institute,  says  Iron  Age. 
These  varied  in  capacity  from  one-half  ton  to  15  tons,  and 
nearly  one-half  vfere  in  the  Sheffield  and  Rotherham  dis- 
trict. Furnaces  of  the  arc  type  have  established  their 
superiority  from  a  commercial  point  of  \'iew.  It  is  stated 
that  there  are  at  the  present  time  one  or  more  25-ton 
furnaces  under  construction. 
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Mining  in  Idaho  in  1918 


By  R.  N.  bell 


EXTREME  shortage  and  poor  quality  of  mine  labor 
during  1918  caused  a  serious  slump  in  the  metal 
output  of  Idaho  compared  to  that  of  the  preced- 
ing three  years.  This  shortage  was  particularly  felt  in 
\he  Coeur  d'Alene  district,  which  produced  90'r  of  the 
lead-sih-er  and  zinc  output  of  the  state.  The  mines  of 
this  region  have  abundant  ore  re.serves,  owing  to  a  well- 
advanced  policy  of  development  instituted  by  the  big 
mines  several  years  ago.  but  it  was  impossible  to  get 
the  necessary  labor.  According  to  the  best  estimate 
possible  at  this  time,  the  metal  output  of  the  state  in 
1918  was  as  follows:  Lead,  296,803,425  lb.;  silver,  9,- 
203.897  oz.;  zinc.  51,691,000  lb.;  copper,  5,142,000  lb.; 
and  gold,  24,827  oz.  In  1917,  the  output  was  as  follows: 
Lead.  395,000,000  lb.;  silver,  12,496,000  oz.;  zinc,  96,- 
000,000  lb.;  copper,  7,282,000  lb.;  and  gold,  53,000  oz. 
These  figures  were  closely  approximated  in  1915  and 
1916.  The  draft,  enlistments,  and  war  industries  were 
directly  responsible  for  the  scarcity  of  labor. 

The  Bunker  Hill  &  Sullivan  company,  the  largest 
in  the  state  and  with  a  normal  crew  of  1000  men,  con- 
tributed 300  men  to  the  war's  demands,  and  all  other 
big  mines  of  the  state  experienced  a  drain  that  reduced 
normal  crews  30  to  50''r.  The  Coeur  d'Alene  district 
was  about  2000  men  short  throughout  1918.  The  high 
wages  prevailing  attracted  plenty  of  common  labor,  but 
good  miners  were  scarce,  and  the  labor  turnover  was 
excessive.  The  progress  of  dead  development  work  was 
retarded,  as  a  result,  in  the  big  mines,  and  new  de- 
velopment enterprises  were  largely  at  a  standstill  owing 
to  high  costs.  From  the  start  of  the  Great  War  to  the 
present  time,  the  big  mines  have  been  largely  operated 
on  proved  ore  resources.  What  new  work  has  been  ac- 
complished, however,  has  shown  marked  results,  especi- 
ally as  to  persistency  of  ore  channels. 

Ork  Persists  in  Deep  Levels  of  Bunker  Hill 

The  persistency  is  particularly  true  of  the  Bunker 
Hill  &  Sullivan  mine,  where  sufficient  dead  work  was 
done  at  the  deepe.st  point,  which  is  4600  ft.  on  the  dip 
and  3400  ft.  vertically  below  the  surface.  Here  the  main 
ore  channels  were  intersected  and  even  the  narrower 
ore-bearing  fissures  were  found  to  be  in  normal  condition 
as  to  position  and  character,  with  no  sign  of  deterio- 
ration or  exhaustion. 

The  Hecla  mine,  at  Burke,  likewise  is  making  the  best 
showing  of  its  history  in  its  deepe.st  working  levels. 
The  Hercules  mine,  in  its  three  new  stoping  levels 
below  the  lowest  drainage  entry,  still  displays  its  char- 
acteristic large  stope  faces  of  galena.  Stations  are 
being  cut  at  the  2800  and  3000  levels,  preparatory  to 
cro.s.scutting  and  drifting. 

At  the  Tamarack  &  Custer  Consolidated,  one  of  the 
newer  producers,  cros.scutting  and  drifting  on  new  ore 
four.ses  gave  good  results  in  1918.  This  mine,  like  the 
Hecla.  now  exhibits  zonal  proportions,  including  a  trunk 
channel  up  to  40  ft.  in  .stoping  width  and  1400  ft.  long, 
with  three  closely  parallel  veins,  recently  opened,  of 
good  length  and  width.     It  made  n  daily  output  of  450 
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tons  throughout  1918,  with  an  underground  crew  of 
120  men;  and  has  a  present  depth  of  1200  ft.  It  is 
under  the  control  of  the  Day  brothers. 

With  the  return  of  the  men  from  the  Army  and  Navy 
and  of  war-industry  workers,  the  labor  situation  ma- 
terially eased  up  in  December,  but  the  rapidly  falling 
lead  market  and  apparent  glut  of  metal,  with  high  oper- 
ating costs  still  prevailing,  cast  a  gloom  over  the  indus- 
try. If  the  period  of  reconstruction  to  normal  busi- 
ness conditions  can  be  sanely  accomplished,  the  Coeur 
d'Alene  district  can  continue  to  maintain  its  standing  as 
a  lead-silver  producer  for  years,  as  it  has  weathered  the 
war  draft  in  good  fashion. 

ID.\H0  Continental  Develops  New  Resources 

One  notable  improvement  in  lead-silver  resources  was 
that  made  at  the  Idaho  Continental  mine,  where  a 
limited  amount  of  new  development  demonstrated  that 
three  supposedly  separate  oreshoots  were  really  one 
persistent  channel.  The  extension  beyond  a  short  fault 
of  several  hundred  feet  of  good  stoping  ground  to  the 
south  was  also  revealed,  which,  together  with  the 
proved  persistency  of  the  vein  in  good  ore  croppings 
2000  ft.  north  of  the  main  lower-adit  tunnel  portal,  in- 
dicates a  persistent  channel  of  galena  nearly  a  mile  long. 
This  mine  is  situated  26  miles  from  the  railroad,  at 
Porthill,  in  Boundary  County,  near  the  Canadian  line. 
Its  isolated  position  has  greatly  retarded  its  progress. 
In  1918.  the  property  shipped  by  motor  trucks,  over  a 
rather  difficult  route,  concentrates  and  crude  ore  con- 
taining 7.000.000  lb.  of  lead  with  129.000  oz.  of  silver. 

The  ore  of  the  Idaho  Continental  is  similar  to  that  of 
the  Cceur  d'Alene  district,  occurring  in  a  clean  quart- 
zite  formation  resembling  the  famous  ore-bearing  Burke 
horizon  of  that  district.  A  wagon  road  has  been  built 
on  a  uniform  maximum  grade  of  4',,  with  a  view  to 
future  equipment  with  a  Shay  railway. 

North  Star  Ore  Difficult  To  Treat 

In  the  Wood  River  district  of  Blaine  County,  the 
Federal  Mining  Co.,  of  Wallace,  continued  its  efforts 
until  September  to  solve  the  metallurgical  problem  in- 
volved in  treating  the  ore  from  its  North  Star  mine. 
By  that  date,  it  had  its  150-ton  mill  working  favorably 
and  was  producing  40'^r  zinc  concentrates.  This  mine 
developed  zinc-lead  ore  carrying  about  14'"r  zinc,  8'^r 
lead,  and  8  oz.  of  silver  in  bodies  up  to  20  ft.  thick  and 
proved  for  several  hundred  feet  in  length  and  depth. 
This  interesting  deposit  is  complicated  from  a  metal- 
lurgical aspect  by  the  fact  that  it  contains  an  excessive 
proportion  of  arsenical  iron  sulphide  and  some  anti- 
mony. In  September,  the  slump  in  the  zinc  market 
made  it  practically  impossible  to  market  the  product, 
and  opt>rating  was  suspended.  Aliout  a  year  ago  this 
same  company  was  fortunate  in  picking  up  the  Inde- 
pendence mine,  which  is  on  a  vein  parallel  to  the  North 
Star  less  than  a  mile  away. 

The  Independence  differs  from  the  latter,  however, 
in  that  its  ore  is  practically  free  from  zinc  and  is 
easy  to  treat,  consisting  principally  of  sheared  quartz 
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with  coarsely  crystalline  galena  and  little  pyrites.  The 
property  has  been  developed  with  six  levels,  its  main 
feature  being  an  oreshoot  about  80  ft.  long  with  a  max- 
imum width  of  30  ft.  It  is  equipped- with  a  small  mill, 
and  its  old  development  has  "been  materially  extended, 
so  that  with  little  stoping,  it  has  produced  25  tons  daily 
of  high-grade  shipping  mineral  as  concentrates  and 
crude  ore,  the  latter  carrying  30  to  50  ^r  lead,  with  over 
two  ounces  of  silver  per  unit  of  lead.  The  enterprise 
gives  promise  of  success  with  further  development. 
It  is  purposed  to  crosscut  from  the  deep  level  of  the 
Star  mine  to  the  Independence  vein,  a  distance  of  about 
3000  ft.,  which  will  afford  a  better  outlet  to  the  prop- 
erty and  access  to  a  new  mill. 

Empire  Mine  Output  Cut  Fifty  Per  Cent 

The  Empire  mine,  in  Custer  County,  recorded  a  50% 
reduction  in  output  in  1918,  as  compared  to  that  in  1917, 
attributed  to  labor  and  car  shortage,  and  made  a  yield 
of  about  30,000  tons  of  crude  shipping  ore,  containing 
about  5^c  copper,  with  several  dollars  in  gold  and  silver. 
This  property  produces  a  siliceous  fluxing  ore  that  finds 
a  ready  market  with  the  Salt  Lake  Valley  smelters.  A 
new  aerial  tramway,  three  miles  long,  was  completed 
and  put  in  operation  during  1918,  taking  the  place  of  the 
more  expensive  Shay  road,  which  was  six  miles  long  on  a 
6'"c  grade.  The  mine  continues  to  exhibit  its  normal 
ore  resources  at  the  Albert  tunnel  level,  700  ft.  deep, 
but  the  development  at  the  6000-ft.  tunnel  entry,  cutting 
the  ore  1600  ft.  deep,  was  retarded  by  a  shortage  of 
labor. 

Lessees  at  the  Red  Bird  mine,  near  Clayton,  in  Custer 
County,  shipped  40  carloads  of  40' r  lead  ore,  with  30 
oz.  of  silver. 

In  the  Gilmore  district,  the  Pittsburgh-Idaho  mine 
completed  the  installation  of  a  250-hp.  Diesel-engine 
plant  for  operating  its  compressor,  hoist,  and  pumps, 
The  new  700  level  was  opened,  but  an  excessive  flow  of 
water  was  encountered  that  retarded  production.  This 
has  now  been  substantially  overcome,  and  the  new  level 
is  producing  better  ore  than  any  level  above.  The  ore 
is  still  completely  oxidized,  indicating  that,  in  spite  of 
the  water  encountered,  permanent  water  level  has  not 
yet  been  reached,  and  that  the  water  troubles  are  due  to 
leakage  from  a  6000-ft.  drain  tunnel  that  crosses  the 
ore  course  at  the  400  level  near  the  shaft,  a  condition 
that  may  be  cured  by  deepening  and  cementing  the 
drain,  and  thus  relieving  the  excessive  pumping  costs 
involved. 

The  Latest  Out  mine,  adjoining,  made  one  of  the  best 
productions  of  its  history  during  1918.  This  company 
is  also  operating  the  adjoining  Gilmore  company's  prop- 
erty under  lease  through  the  long  drain  tunnel  at  a 
depth  of  900  ft.  under  the  surface  of  the  mountain, 
where  rich  lead-silver  ore  has  been  found.  A  number 
of  carload  shipments  have  been  made  from  the  latter 
property. 

New  Copper  Developments  at  Harmony  Mines 

Fifty  miles  west  of  Gilmore  district,  intei'esting  new 
copper  developments  were  made  at  the  Harmony  mines, 
the  Pope-Shenon  mine  and  the  Torney  mine.  These 
properties  are  three  or  four  miles  apart  on  the  same 
general  strike,  the  ore  occurring  in  pronounced  sheared 


fissure  veins,  inclosed  in  siliceous  schisty  walls  of  pre- 
Cambrian  formations  resembling  the  Prichard  forma- 
tions of  the  Cceur  d'Alenes.  They  each  exhibit  ore 
courses  varying  from  2  to  10  ft.  wide,  with  aver- 
age values  of  3  to  4%  copper.  The  three  together  pro- 
duced eight  carloads  of  crude  shipping  ore  in  1918,  the 
smelter  returns  ranging  from  5  to  17";  r  copper.  All  ore 
is  conveniently  situated  within  five  to  ten  miles  of  the 
railroad  at  Salmon  City. 

An  interesting  deposit  of  zinc-lead  mineral  is  being 
developed  on  Carmen  Creek  10  miles  east  of  Salmon 
City  and  is  being  equipped  with  a  200-ton  mill.  This 
exhibits  a  surface  exposure,  600  by  900  ft.,  of  what  is 
believed  by  the  owners  to  be  a  siliceous  igneous  for- 
mation. Dozens  of  shallow  surface  cuts  over  the  area, 
15  ft.  deep  at  the  maximum,  show  rich  bands,  up  to  two 
or  three  inches  thick,  of  fairly  clean  zinc  sulphide,  with 
galena  and  disseminated  iron  pyrites.  Zinc  and  lead  are 
found  also  throughout  the  body  of  the  rock,  with  some 
gold  and  silver. 

Blackbird  District  Yields  Cobalt  Ore 

An  extensive  group  of  claims,  having  cobalt  sulphide 
ore,  is  owned  by  the  Haynes-Stellite  Co.,  of  Kokomo, 
Ind.,  in  the  Blackbird  copper  district,  36  miles  west  of 
Salmon  City.  The  property  was  operated  throughout 
1918  with  a  crew  of  12  to  15  men.  It  is  equipped  with 
a  10-stamp  mill  and  concentrating  tables  for  prelimi- 
nary testing  purposes.  High-grade  concentrates  were 
produced  and  shipped  to  Kokomo  for  further  treatment. 
A  new  adit  tunnel  was  driven  several  hundred  feet  on 
the  strike  of  the  main  orebody,  together  with  systematic 
crosscuts.  A  zone  of  cobalt-sulphide  ore,  of  milling 
grade  and  from  60  to  100  ft.  wide,  was  thus  proved, 
as  well  as  a  course  of  high-grade  ore  5  to  10  ft.  thick. 

The  Blackbird  district,  in  which  this  cobalt  ore  occurs, 
has  been  better  known  in  the  past  for  its  copper  pros- 
pects, the  sulphide  ore  all  being  associated  with  cobalt 
and  a  little  nickel.  The  ores  occur  in  some  instances 
as  broad  disseminations  in  black  siliceous  schist,  grad- 
ing at  the  northwest  end  of  the  district  into  eruptive 
granite  and  extensively  intruded  with  dikes  of  diorite- 
diabase  and  minette.  The  district  is  isolated,  being  36 
to  40  miles  from  the  railroad  terminal  at  Salmon  City. 
It  can  be  made  easily  accessible  by  auto  truck  or  rail- 
road by  way  of  Salmon  River  Canyon  and  Big  Creek, 
the  distance  being  about  80  miles. 

A  few  miles  south  of  the  Blackbird  district,  at  Prairie 
Basin,  interest  was  stimulated  during  1918  in  the  de- 
velopment of  a  gold-tin  placer  deposit,  which  has  so  far 
yielded  130  lb.  of  tin  concentrates  assaying  30%  tin  and 
$20  gold.  Water  is  abundant  for  hydraulicking,  and  it 
is  purposed  to  operate  the  property  in  1919. 

In  Latah  County,  activity  was  revived  during  19TS 
in  the  mica  prospects  of  Mica  Mountain,  30  miles  east 
of  Moscow.  This  district  contains  pegmatite  zones  up 
to  20  ft.  thick,  with  segregations  of  high-grade  mica 
"books"  up  to  10  X  18  in.  in  size.  One  of  these  proper- 
ties has  been  developed  and  is  200  ft.  deep  and  500  ft. 
long.  It  has  produced  50  cars  of  mica,  which  turned 
out  5''c  first-class  sheets,  15^(  second  class,  and  the 
remainder  scrap.  These  coarse  pegmatite  deposits  are 
numerous  in  the  district. 

The  high  price  of  quicksilver  resulted  in  the  further 
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development  of  quicksilver  deposits  in  the  Yellow  Pine 
mining  district  in  central  Idaho,  70  miles  east  of  Cas- 
cade on  the  Long  Valley  branch  of  the  Oregon  Short 
Line  Ry.  The  discoveries  were  originally  made  at  the 
time  of  the  Thunder  Mountain  boom,  and  lie  only  10 
miles  east  of  Roosevelt,  at  the  head  of  two  tributaries 
of  the  South  Fork  of  the  Salmon  River  known  at  East 
Fork  and  Cinnabar  Creek. 

The  original  discoveries  were  made  by  Pringle  Smith, 
who  has  done  much  development  on  a  zone  showing  ex- 
posures of  well-fissured  ground  on  a  quartzite-limestone 
contact.  Cinnabar  is  disseminated  throuKhout,  with 
lines  of  enrichment  in  places  several  inches  thick,  the 
latter  ore  running  as  high  as  5%  quicksilver.  There 
are  also  several  exposures  from  4  to  10  ft.  thick,  the 
ore  running  20  lb.  of  quicksilver  per  ton.  Later,  the 
Fern  mine  was  located  and  developed  by  Theodore  Van 
Meter  and  associates,  supported  by  local  Boise  capital. 

A  100-ft.  tunnel  was  run  on  the  Fern  property,  de- 
veloping a  steep  fissure  vein,  a  foot  to  three  feet  wide, 
of  high-grade  cinnabar  ore  containing,  on  the  average, 
1%  to  5'^c  quicksilver.  A  small  Johnson-McKay  fur- 
nace wa.«  built  on  this  property  and  operated  for  a 
short  time  last  summer,  producing  22  flasks  of  quick- 
silver, which  were  shipped  to  California  and  sold  on  the 
open  market.  The  enterprise  was  poorly  handled,  and 
the  extent  and  richness  of  the  deposit  remain  to  be 
proved. 

As  a  result  of  these  operations,  a  boom  was  started, 
and  many  claims  adjoining  the  properties  to  the  north 
and  south  were  located.  Other  quicksilver  prospects 
were  discovered,  but  little  development  was  accom- 
plished before  the  close  of  the  season.  Two  or  three 
small  crews  are  operating  in  the  district  this  winter. 
Its  geology  is  decidedly  favorable  to  the  occurrence  of 
quicksilver  ore,  and  it  is  possible  that  a  productive 
district  will  ultimately  develop  at  this  point. 


American  Mining  Congress  Organizes 
California  Chapter 

Two  hundred  mine  owners,  operators,  and  oil  men 
met  at  the  Palace  Hotel,  San  Francisco,  on  Jan.  15,  at 
10  a.  m.,  having  been  called  together  for  the  purpose 
of  organizing  a  California  chapter  of  the  American 
Mining  Congress.  From  the  registration  it  was  ap- 
parent that  the  interest  was  not  merely  local,  as  Nevada, 
Oregon,  Utah,  Arizona,  and  Colorado  were  represented, 
and  later  di.Mcussion  developed  the  fact  that  interest 
in  formation  of  state  chapters  was  widespread. 

The  session  was  called  to  order  by  Albert  Burch, 
pre.'iident  of  the  California  Metal  Producers'  Associa- 
tion, acting  as  temporary  chairman.  G.  M.  Swindell, 
.secretary  of  the  Los  Angeles  Chamber  of  Mines  and 
Oil,  acted  aa  temporary  secretary. 

The  principal  speaker  of  the  morning  session  was 
James  F.  Callbreath,  secretary  of  the  American  Mining 
Congress,  to  whom  is  due  the  present  success  of  the  or- 
ganization as  a  potent  factor  in  the  great  constructive 
mining  program  now  before  Congress  at  Washington. 
Mr.  Callbreath  strongly  urged  the  formation  of  state 
chapters  to  aid  in  the  future  program  of  the  American 
Mining  Congre.s.s.  This  program,  a.s  outlined,  is  more 
far-reaching  and  ambitious  than   anything  yet   under- 


taken, and  includes  a  segregation  of  the  mineral  in- 
dustrj-  into  eight  divisions,  such  as  copper,  gold,  silver, 
the  non-metallics,  oil,  and  three  others,  each  to  be  repre- 
sented in  the  American  Mining  Congress,  in  Washing- 
ton, by  a  man  who  is  an  authority  in  that  particular 
branch  of  the  industry  which  he  represents. 

Objectives  of  the  Mining  Congress 

The  main  objects  of  the  Mining  Congress  may  be 
briefly  stated  as  follows:  To  bring  about  Federal  co- 
operation through  research  and  investigation;  to  pro- 
tect mining  investors  against  fraud  and  misrepresenta- 
tion; to  promote  safety  and  efficiency  in  mining  opera- 
tions; to  secure  uniformity  in  state  laws  governing 
mining  operations  under  like  conditions,  and,  especially 
at  the  present  time,  to  aid  in  passing  legislation  for  the 
relief  of  chrome,  manganese,  and  pyrites  producers. 

For  the  financing  of  the  activities  of  the  Mining 
Congress,  a  system  was  prepared,  similar  to  that 
adopted  by  the  Arizona  chapter  on  Jan.  13.  This  pro- 
vides for  a  voluntary  yearly  tax  of  10c.  per  $1000  of 
production,  with  a  minimum  fee  of  $60,  and  a  maximum 
of  $6000.  This  method  seemed  to  meet  the  approval  of 
the  local  gathering. 

At  luncheon,  J.  K.  Lynch,  governor  of  the  Federal 
Reserve  Bank,  spoke  on  the  "Relation  of  Mining  to  the 
Banking  and  Financial  Interests  of  the  Country." 

At  the  afternoon  session,  a  committee  on  organization 
consisting  of  George  W.  Starr,  managing  director  of 
the  Empire  mine.  Grass  Valley;  George  W.  Metcalfe, 
manager  of  the  Mammoth  Copper  Co.,  Kennett;  Mur- 
ray Innes,  quicksilver  operator,  San  Francisco;  Thomas 
A.  O'Donnell,  oil  operator,  Los  Angeles;  and  G.  M. 
Swindell,  secretary  of  the  Chamber  of  Mines  and  Oil, 
Los  Angeles,  was  appointed  to  frame  bylaws.  A  com- 
mittee on  membership,  Edwin  Higgins,  chairman,  and 
one  on  resolutions,  J.  H.  Mackenzie,  chairman,  were 
also  appointed. 

The  first  day's  proceedings  closed  with  an  address  by 
H.  Foster  Bain,  assistant  to  the  director  of  the  U.  S. 
Bureau  of  Mines,  his  subject  being  "The  American 
Mining  Congress  and  the  Bureau  of  Mines."  At  dinner, 
addresses  were  made  by  T.  A.  O'Donnell,  on  the  "Ac- 
complishment of  the  Oil  Industry  Toward  National 
Welfare  During  the  War  Period,"  and  by  T.  A.  Rickard 
on    the    "Effect    of    Publicity    Upon    Mining." 

On  the  morning  of  Jan.  16.  Bulkeley  Wells,  the  presi- 
dent of  American  Mining  Congress,  further  outlined 
the  work  and  scope  of  the  congress.  D.  M.  Folsom, 
former  Federal  oil  director  for  the  Pacific  Coast,  spoke 
on  "Ore  and  Oil  Land  in  Times  of  Peace."  At  luncheon, 
Judge  John  F.  Davis  pointed  out  the  great  need  for  a 
Secretary  of  Mines  as  a  member  of  the  Cabinet,  and 
Frank  B.  Anderson,  president  of  the  Bank  of  Cali- 
fornia, addressed  the  meeting  on  "The  Attitude  of 
Bankers    Toward    Mining    Investments." 

At  the  afternoon  session,  organization  of  the  Cali- 
fornia State  Chapter  was  completed,  and  the  follow- 
ing directors  were  elected:  For  one  year,  Andrew  Car- 
rigan,  L.  D.  Gordon,  M.  H.  Whittier,  K.  Kingsbury  and 
Cliflford  G.  Dennis;  for  two  years,  Albert  Burch,  George 
Metcalfe,  W.  J.  Loring,  E.  J.  Dnheny  and  John  Barneson; 
for  three  years,  F.  W.  Bradley,  T.  A.  Rickard,  J.  H. 
Mackenzie,  L.  P.  St.  Clair  and  M.  H.  Gallagher.  The 
meeting  wa-s  then  adjourned. 
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The  Future  of  Mexican  Mining 

From  AN  OCCASIONAL  CORRESPONDENT 


YOUR  request  for  information  respecting  condi- 
tions as  they  affect  mining  in  the  districts  with 
which  I  am  familiar  reached  me  while  traveling  in 
Mexico,  but  was  not  answered  until  I  returned  to  the 
States.  You  know  that  the  censorship  on  the  American 
side  is  still  in  force  in  re.spect  both  to  letters  entering 
and  coming  out  of  Mexico.  You  also  know  that  there 
are  many  employees  of  the  Mexican  government  and  of 
various  revolutionary  heads  on  our  side  of  the  line,  and 
consequently  there  is  always  the  possibility  of  casual 
remarks  being  translated  and  returned  to  headquarters, 
where  they  are  not  always  read  in  the  spirit  in  which 
they  are  vsTitten.  Suggestions  made  for  the  benefit  of 
Mexico  at  large  are  not  always  relished  by  the  present 
government  nor  by  revolutionary  heads,  and  their  au- 
thors may  be  treated  most  unpleasantly. 

"Mexico  for  the  Mexicans"  is  an  expression  that  we 
frequently  hear  these  days,  meaning,  literally,  "there 
is  no  room  here  for  foreigners" ;  and  if  we  could  get  out 
with  whole  skins,  or  with  a  reasonable  portion  of  the 
funds  that  we  brought  into  Mexico  to  develop  the  mines, 
many  of  us  would  be  glad  to  go,  in  spite  of  the  fact  that 
we  were  not  only  invited  but  urged  to  come  and  help 
her  open  her  mineral  and  oil  deposits. 

Mexico  Dependent  Upon  Foreigners 

But  what  would  Mexico  be  without  foreigners?  Does 
she  really  need  them  or  does  she  not?  Does  she  need 
their  initiative,  energy  and  money? 

One  of  the  chief  sources  of  national  and  state  income 
is  that  derived  directly  or  indirectly  from  the  operation 
of  her  mineral  deposits.  Ownership  is  taxed,  produc- 
tion is  taxed,  transportation  is  taxed,  and  imports  con- 
sumed by  the  miners  and  laborers  are  taxed;  indeed, 
were  it  not  for  these  various  taxes  Mexico  would  be  in 
sore  straits  for  income  and  the  wherewithal  to  maintain 
her  government.  Her  agricultural  possibilities  are  much 
overrated.  True,  she  can  raise  cattle,  cotton,  com, 
fruits,  sugar  cane  and  some  other  commodities,  but  large 
areas  are  so  dry  and  forbidding  that  they  can  maintain 
but  a  sparse  population.  The  country  is  not  self-sup- 
porting. Along  the  coast  line  agriculture  is  of  im- 
portance, but  the  area  concerned  is  insignificant  com- 
pared with  the  great  stretches  of  table  land  of  which 
only  small  sections  have  been  brought  under  irrigation. 
There  are  extensive  areas  of  this  that  might  be  irrigated, 
but  the  operation  would  require  large  expenditure  of 
money.  The  individual  farmer  or  rancher  cannot  do  it. 
It  is  government  business,  and  yet  the  government  has 
no  means  of  launching  such  projects. 

Mexico  needs  this  agricultural  land,  but  she  can  only 
realize  its  possibilities  through  the  use  of  foreign  cap- 
ital, and  this  cannot  be  secured  unless  a  reasonable 
guarantee  is  given  for  the  security  of  capital  and  inter- 
est. Today  her  mines  are  worked  only  half-heartedly, 
and  she  fails  to  see  that  lighter  taxation  would  not  only 
stimulate  production  in  the  operating  mines  but  would 
result  in  the  reopening  of  many  closed  properties. 
This  would  result  in  a  net  tax  greatly  exceeding  that 
which  she  is  now  able  to  levy  and  collect. 

It  is  not  necessary  to  criticise  the  present  government. 


The  caliber  of  the  men  that  constitute  it  is  realized. 
Their  idea  seems  to  be  to  levy  a  tribute  as  great  as  the 
traffic  will  bear;  and  they  constitute  themselves  the 
judges  of  this.  The  old  Cientifico  group  understood 
better  the  principles  of  economy.  They  were  satisfied 
with  a  reasonable  tribute,  and  the  country  prospered 
under  them.  Whatever  may  be  the  desire  of  the  better 
element  within  or  outside  of  the  government  circles,  it 
is  powerless,  because  of  the  much  greater  number  of 
incompetents  who  would  not  hesitate  to  again  overturn 
the  government  if  too  great  pressure  were  brought  to 
bear  in  an  attempt  to  curb  their  actions. 

During  the  revolution,  which  goes  merrily  on,  the  loss 
of  foreign-owned  property  has  been  great.  Claims  have 
been  presented,  but  no  serious  efforts  have  been  made 
to  adjudicate  the  losses  or  to  reimburse  the  losers.  The 
claims  of  foreigners  are  still  pending,  and,  so  far  as 
we  are  informed,  no  government  has  taken  any  steps 
to  back  up  its  nationals  in  securing  redress. 

Losses  Incurred  by  Mexicans 

The  losses  among  the  better  class  of  Mexicans  have 
been  heavy.  The  large  haciendas  have  been  stripped  of 
their  livestock  and  agricultural  implements,  and  then 
their  owners  have  been  told  to  pay  their  taxes.  Robbed 
of  money,  livestock,  and  tools,  it  is  not  an  easy  matter 
to  set  things  going  again,  let  alone  pay  heavy  taxes. 

The  destruction  of  railway  property — bridges,  track, 
engines,  and  cars — has  been  enormous.  The  whole  coun- 
try is  suffering  for  lack  of  rolling  stock,  and  business 
on  several  lines  is  practically  at  a  standstill  for  the 
want  of  it.  A  large  portion  of  Mexican  freight  is  now 
handled  by  private  companies  using  their  own  cars  and 
locomotives  with  the  aid  of  the  Mexican  railway  em- 
ployees and  under  the  direction  of  the  Mexican  railway 
officials.  Among  those  operating  in  this  way  are  the 
American  Smelting  and  Refining  Co.,  American  Metal 
Co.,  International  Ore  Co.,  Mazapil  Copper  Co.,  Teziut- 
lan  Copper  Co.,  Monterey  Mining,  Smelting  and  Refin- 
ing Co.,  Guillermo  Colignon,  and  Republican  Mining  and 
Metal  Co.  No  interest  has  been  paid  to  the  bondholders 
of  the  railways  for  five  years,  notwithstanding  the  fact 
that  a  tax  was  collected  for  this  purpose. 

One  thing  that  is  extremely  aggravating  and  that 
militates  against  further  resumption  of  business  is 
the  frequent  issuing  of  decrees,  which  order  one  thing 
today  and  something  else  tomorrow,  so  that  no  one 
knows  where  he  stands  or  what  he  can  depend  upon. 
It  is  generally  supposed  in  the  States  that  there  is  a 
Mexican  Congress  that  is  responsible  for  the  laws. 
There  is  a  Congress,  but  such  laws  as  we  are  now  trj'- 
ing  to  obey  come  by  decree  from  Carranza. 

It  is  strange  that  Carranza  and  his  associates  should 
have  such  a  hatred  for  Americans,  for  he  occupies  his 
present  position  because  of  the  action  of  our  Executive 
in  respect  to  Mexican  affairs  a  few  years  ago,  and 
every  official  move  on  the  part  of  the  United  States  has 
been  of  a  friendly  nature. 

One  of  the  petty  annoyances  that  we  suffer  is  that  re- 
specting passports  at  the  Mexican  border.  As  a  war 
necessity  the  United  States  Government  required  every- 
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one  leaving  the  States  to  obtain  a  permit  from  Wash- 
ington. When  this  order  was  issued  the  Mexican  Sec- 
retary of  Foreign  .\ffairs  issued  instructions  to  the 
eiTect  that  no  one  be  allowed  to  enter  Mexico  without  his 
passport  first  being  vised  by  a  Mexican  Consul,  and 
this  may  be  done  only  on  written  permission  from  the 
Mexican  government.  The  necessary-  correspondence  re- 
quires about  20  days.  The  vise  is  good  for  only  one 
occasion.  This  is  exceedingly  vexatious  to  those  who 
are  doing  business  in  the  two  countries  and  are  fre- 
quently making  trips  to  and  fro.  There  are.  of  course, 
ways  of  cutting  red  tape,  but  they  are  not  creditable  to 
us  nor  to  the  Mexican  officials.  We  are  informed  that 
all  this  is  in  retaliation  because  our  Government  required 
residents  to  account  for  their  migrations  during  war 
time. 

Another  incon\enience  to  which  travelers  are  sub- 
jected is  that  of  fumigation  at  the  border.  When 
typhus  was  raging  throughout  Mexico  about  two  years 
ago  there  was  good  reason  for  fumigating  all  baggage 
toming  into  Texa.s  from  the  south.  This  necessity  cer- 
tainly does  not  now  exist.  Here,  again,  Mexico  retal- 
iated, but  in  practice  the  operation  seldom  goes  beyond 
the  necessity  of  paying  the  fumigation  fee,  after  which 
the  baggage  passes  on  as  clean. 

Some  one  has  said  that  "peace  still  rages  in  Mex- 
ico." Villa  is  at  his  old  stand  in  Chihuahua  and  Duraii- 
go;  Zapata  in  Morelos;  Paiaez  and  Gedillo  in  Tamaulipas. 
Aguilar  is  in  Vera  Cruz  dynamiting  trains  from  time  to 
time  as  they  pass  to  or  from  Mexico  City.  Eulalio 
Gutierrez,  one-time  president  of  Mexico,  is  in  San  Luis 
I'otosi  and  Zacatecas,  and  Chevez  Garcia  is  in  Jalisco. 
These  are  the  names  we  hear  quoted  in  the  north  as 
bandits  of  no  mean  type,  but  it  is  doubtful  if  they  are 
doing  an>  more  toward  destruction  of  Mexico  than  the 
recognized  government.  Indeed,  it  is  a  common  experi- 
ence to  hear  of  more  severe  treatment  at  the  hands  of 
the  present  militarj-  officials  than  at  the  hands  of  the 
so-called  bandits,  many  of  whom  were  at  one  time  loyal 
C'arrancistas.  To  a  foreigner  there  appear  to  be  two 
types  of  bandit.s — those  who  are  in  power,  and  those  who 
would  like  to  be  there,  but.  lacking  that  advantage,  must 
make  a  living  anyway. 

We  long  for  the  time  when  our  Government  may  give 
some  attention  to  this  distracted  country  and  may  lend 
a  hand  to  save  the  Mexicans  from  them.selves. 


(".iKiiiical  Alliance  Extends  Its  Scope 

At  the  second  annual  meeting  of  the  Chemical  Al- 
liance, held  at  the  Biltmore  Hotel,  New  York,  on  Jan. 
23.  thf'  question  of  the  continuance  of  the  organization 
wa.<i  di.scus.<*ed  and  voted  upon.  The  president.  Horace 
Bowker.  outlined  the  history  of  the  Alliance,  particu- 
larly with  reference  to  the  assistance  given  to  the  Gov- 
ernment during  the  war,  recalling  the  fact  that  it  super- 
.•»eded  and  absorbed  the  Advisory  Committee  on  Chem- 
icals of  the  Council  of  National  Defense.  Its  func- 
tion, as  defined  in  ."strict  accordance  with  the  condition.s 
prevailing  at  that  time,  was  that  of  a  war  agency, 
and  the  (|uestinn  arises  as  to  whether  the  signing  of  the 
armistice  and  the  imminence  of  actual  peace  should  in- 
dicate the  desirability  of  its  dissolution,  either  now  or 
in  the  ne>\r  futnr.. 


Although  obviously  created  for  war  purposes,  the 
need  of  such  an  organization,  as  representative  of  the 
entire  chemical  industry,  will  be,  during  the  reconstruc- 
tion period,  as  great  as  or  greater  than  it  has  been  in  the 
past.  Studied  consideration  must  be  given  to  three  im- 
portant problems  which  face  the  industry  at  the  pres- 
ent time.  The  first  of  these  is  in  connection  with  the 
urgent  need  for  the  validation  of  war  contracts,  in- 
volving vast  expenditures  on  the  part  of  the  industry, 
which  were  not  executed,  in  the  stress  of  wartime  haste, 
with  due  regard  to  all  the  necessarj-  legal  formalities. 
In  many  cases  such  a  procedure  was  impracticable.  In 
others  it  would  have  entailed  an  unjustifiable  delay. 

In  the  face  of  existing  legislation  the  Government 
cannot  pay  any  debts  incurred  under  such  circum- 
stances, although  the  moral  obligation  in  the  matter  is 
unquestioned.  Legislation  must  therefore  be  enacted 
to  remedy  the  existing  status.  The  matter  is  well  in 
hand,  and  adequate  protective  action  is  already  under 
consideration. 

The  second  question  which  demands  consideration 
refers  to  the  resale  of  material  bought  by  the  Govern- 
ment under  war  contracts  and  to  be  resold  as  soon  as 
practicable.  Some  business  dislocation  has  already 
been  caused  by  inconsiderate  action  in  this  connection, 
and  the  best  means  of  avoiding  further  trouble  is  oc- 
cupying the  attention  of  the  Alliance.  The  third  ques- 
tion of  importance  refers  to  the  possibility  of  expanding 
foreign  trade  in  chemical  products. 

It  was  announced  that  the  board  of  directors  had  de- 
cided to  support  any  scheme  for  the  continuance  of  the 
organization  in  its  present  form.  The  proposition  was 
put  to  a  vote  at  the  general  meeting,  and  there  was 
unanimous  concurrence.  The  special  committee  which 
has  been  appointed  to  study  the  question  of  foreign 
trade  is  now  to  act  under  the  segis  of  the  Alliance,  and 
expects  to  report  its  findings  within  two  months. 


Foreign   Irade  in  ("opper 

Exports  of  copper  from  the  United  States  in  Novem- 
ber. 1918.  and  for  the  first  11  months  of  the  year,  are  re- 
ported'by  the  Department  of  Commerce  as  follows: 
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The  weight  of  ore  exported  in  November  was  l.SO 
long  tons;  and  of  concentrates,  matte  and  regulus,  105 
long  tons. 

Imports  of  copper  into  the  United  States  in  November 
and  for  the  first  11  months  of  1018  are  reported  by  the 
Department  of  Conmierce  as  follows: 


(>n>  iinil  r,iiirrn(rntn«,  roiitcntti   . 
Mntlrnn.!  ri'nullic  rlr 
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Material  imported  in  November  wa.s  18,256  long  tons 
ore,  12,720  long  tons  concentrates  and  5451  long  tons 
matte  and  regulus. 
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Assayer  and  Chemist 


Determining  Dissolved  Oxygen  in 
Water* 
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bottle  of  water  and  allowing  it  to  stand.  The  man- 
panous  hydrate  gradually  is  oxidized  to  a  mixture  of 
the  -ous  and  -ic  hydrates.  The  sample  should  be 
taken  from  the  bottom,  using  a  bulb  and  a  tube  extend- 
ing to  the  bottom  of  the  bottle.  This  blank  is  seldom 
necessary,  as  the  amounts  used  of  the  reagents  are 
small  and  the  oxygen  in  them  is  generally  low. 


By  Isaac  S.  Guest 

The  determination  for  dissolved  oxygen  is  not  usually 
made  in  the  examination  of  water,  but  in  the  making  up 
of  standard  solutions  for  oxidizing  purposes  the  oxygen 
content  of  the  water  used  should  be  known.  The  latter 
is  only  necessary  in  the  most  accurate  work.  The 
solutions  used  are:  potassium  permanganate,  4  gm.  per 
liter;  potassium  oxalate,  saturated  solution;  sulphuric 
acid,  1  to  5  or  6;  manganous  sulphate,  350  gm.  per 
liter;  alkaline  potassium  iodide,  400  gm.  KOH,  150 
gm.  KI  to  make  a  liter  of  solution;  N/40  sodium 
thiosulphate  solution. 

The  sample  is  collected  in  a  100-  or  200-cc.  bottle 
the  volume  of  which  is  known.  Care  must  be  taken 
that  all  the  air  originally  in  the  bottle  is  completely 
removed  before  stoppering  the  bottle.  If  the  sample 
is  collected  from  a  pond,  or  like  source,  it  should  be 
sunk  beneath  the  surface,  or  if  from  a  tap,  a  hose 
should  be  run  to  the  bottom  of  the  bottle  and  the  water 
allowed  to  flow  for  at  least  5  min.  One  cc.  each  of 
permanganate  and  acid  should  then  be  added,  using 
a  long  narrow  tube,  releasing  it  at  the  bottom  of 
the  bottle.  The  stopper  is  replaced,  the  bottle  well 
shaken  and  allowed  to  stand  for  20  min.  provided  the 
color  persists  that  long;  if  not,  more  permanganate 
is  added.  At  the  end  of  that  time  enough  oxalate  to 
decolorize  it  on  standing  a  short  time  is  added.  The 
purpose  of  the  process  is  to  destroy  any  nitrite  which 
may  be  present. 

Two  cc.  each  of  manganous  sulphate  and  alkaline 
iodide  are  then  added  in  the  same  manner,  and  the  bottle 
is  stoppered  and  shaken  and  set  aside  for  the  pre- 
cipitate to  settle.  Enough  acid,  about  3  cc,  to  dissolve 
the  precipitate  is  then  added.  The  solution  is  then 
poured  into  an  Erlenmeyer  flask  and  titrated  at  once, 
using  the  standard  thiosulphate  solution,  with  a  starch 
indicator  N/40  thiosulphate  is  equal  to  0.0002  gm. 
of  oxygen  per  cc,  so  the  oxygen  content  of  the  bottle 
is  200  N/V,  N  being  the  number  of  cc.  used  to  titrate, 
and  V  the  volume  of  the  bottle.  The  percentage  of 
saturation  is  20000N  VO,  0  being  the  solubility  of  oxy- 
gen in  water  at  the  particular  temperature  at  which 
the  sample  was  collected. 

As  the  sample  rapidly  assumes  the  temperature  of 
the  air,  the  manganous  and  manganic  hydrate  should  be 
precipitated  as  soon  after  collection  as  possible.  After 
precipitation,  it  may  stand  some  time  without  harm. 
After  the  liberation  of  the  iodine,  it  should  be  titrated 
immediately,  as  standing  in  light  decreases  the  iodine 
content  and   standing   in   the   dark   increases   it. 

To  determine  the  oxygen  content  of  the  reagents,  a 
blank  may  be  run,  using  oxygen-free  water.  This  is 
prepared  by  precipitating  manganous  hydrate  in  a  large 

•.V{).<tracteil   from    fhemi/st-Aniihjst. 


Time  Limits  for  Analyses 

Years  of  actual  experience  in  the  metallurgical  lab- 
oratory have  shown  the  following  time  limits  to  be 
practicable  for  rapid  determinations  without  impairing 
the  accuracy  of  the  results  obtained,  says  A.  F.  Mac- 
farland  in  Iron  Age.  One  man  performs  the  an- 
alysis, and  his  time  is  counted  from  the  moment  he 
receives  the  drilled  sample  to  the  time  the  written 
report  is  ready:  Carbon,  10  to  13  min.;  carbon  and 
manganese,  12  to  14  min.;  carbon,  manganese  and 
nickel,  14  to  18  min. ;  carbon,  manganese,  nickel 
and  chromium,  22  to  28  min.;  carbon,  manganese  and 
sulphur,  15  to  19  min.;  carbon,  manganese,  sulphur 
and  phosphorus  (estimated),  18  to  24  min.;  carbon, 
manganese,  sulphur,  phosphorus,  nickel  and  chromium, 
35  to  40  min.  If  other  than  preliminary  tests  are  an- 
alyzed in  the  laboratory,  as  is  usually  the  case  with  small 
steel  plants,  the  chemist  should  be  notified  10  or  15  min. 
before  the  preliminary  sample  is  furnished,  to  enable 
him  to  make  the   requisite  preparations. 


Minor  Economies  in  Assaying* 

By  T.  Graham  Martyn 

A  little  economy  that  I  effected  about  six  years  ago 
may  be  worth  recording.  By  keeping  an  extra  muflle 
door  in  use  I  do  all  the  parting  without  any  cost  for 
heat  either  with  primus  or  other  burner  or  electric 
heater.  A  muffle  door  showing  a  good  red  heat  over, 
say,  half  its  inner  surface  is  replaced  by  the  spare  one 
and  carried  into  the  parting  room,  laid,  cooler  side 
down,  on  a  suitable  non-conducting  support,  and 
propped  up,  if  necessary,  so  that  the  hot  side  or  top 
is  level.  A  frying  pan,  preferably  of  aluminum,  is 
placed  on  it;  and  the  porcelain  crucibles,  as  soon  as  the 
1  to  2  nitric  acid  is  poured  into  them,  are  placed  one 
after  the  other  in  the  form  of  a  spiral,  beginning  on 
the  margin  and  proceeding  in  clockwise  direction  toward 
the  centre.  A  few  moments'  pause  after  the  crucibles 
are  filled  and  in  situ  suffices  for  heating  the  acid,  and 
bead.s  are  flattened  and  transferred  to  them. 

When  the  brick  is  too  hot  and  the  action  becomes 
violent,  the  frying  pan  is  lifted  for  a  moment  and  three 
little  pieces  of  asbestos  board  are  placed  on  the  brick 
to  keep  the  frying  pan  from  contact  with  the  hot  sur- 
face.    The  handle  of  the  frying  pan  should  be  cut  to  a 
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length  of  about  five  inches,  with  asbestos  cord  wound 
round  it  and  made  secure,  so  that  it  can  be  easily 
handled.  When  the  acid  treatment  is  considered  sufficient, 
distilled  water  is  added,  preferably  by  siphoning  over 
from  a  Winchester  quart  bottle  placed  on  an  adjacent 
shelf.  The  slightly  cooled  and  diluted  acid  is  poured 
off,  the  empty  crucibles  being  placed,  in  turn,  on  the 
working  bench,  preferably  on  a  square  of  asbestos  board 
in  the  .same  spiral  fa.<;hion.  Wash  water  is  run  on  and 
again  poured  off.  and  the  empty  crucibles  are  replaced 
on  the  frying  pan.  covered  with  a  large  filter  paper, 
left  about  five  minutes  to  dry.  and  then  transferred  to 
an  annealing  tray  and  annealed  in  a  suitable  muffle,  pref- 
erably one  reserved  for  this  work,  and  having  the  slit 
at  the  back  closed,  to  avoid  drawing  dust-laden  air  over 
the  crucibles. 

Titration  of  Copper  With  Cyanide* 

By  M.  p.  Applebey  and  K.  W.  Lane 
The  titration  of  ammoniacal  Cu  solutions  with  KCN 
ceases  to  give  a  sharp  end  point  when  the  concentra- 
tion of  Cu  is  much  less  than  1  gm.  per  liter.  Solutions 
of  the  alkali  Cu  carbonates  in  excess  of  Na.CO,  can 
be  titrated  directly  with  KCN  with  fair  accuracy,  even 
at  concentrations  of  0.1  gm.  Cu  per  liter.  Add  the 
solution  containing  the  Cu  to  be  estimated  to  a  warm 
.solution  containing  about  70  gm.  of  anhydrous  Na  CO, 
and  50  gm.  of  NaHCO,  in  500  c.c.  Prepare  a  standard 
Cu  .solution  by  dissolving  0.1  gm.  in  dilute  acid,  and  add 
slowly,  with  con.stant  stirring,  to  500  c.c.  of  the  Na,CO.- 
NaHCO,  .solution;  standardize  the  KCN  solution  against 
this  solution  as  in  the  ordinary  NH.OH  method.  The 
double  carbonate  solutions  are  a  deep  Cu  blue,  quite  un- 
like a  Cu-NH,  blue.  On  adding  KCN,  the  color  changes 
to  a  pale  bluish  purple,  which  on  further  addition  of 
KCN  changes  to  a  grayish — the  end  point.  The  titra- 
tion requires  a  good  daylight  and  experience.  The  gray 
end  tint  is  not  permanent,  the  solution  becoming  clear 
and  colorless  after  standing  for  a  few  minutes.  It  is, 
therefore,  not  possible  to  use  one  completed  titration  as 
a  standard  tint  for  subsequent  titrations.  The  titer  of 
the  solutions  depends  to  a  small  extent  on  the  amount 
of  NaHCO,  used  in  making  up  the  .solutions  so  that 
it  is  necessary  either  to  have  approximate  equal  con- 
centrations of  NaHCO,  in  the  two  solutions  which  are 
being  compared,  or  to  make  an  allowance  for  any  differ- 
ence in  NaHCO.  concentration. 


is  proportional  to  the  lead  content  of  the  sample,  the 
exact  determinations  depending  upon  the  apparatus 
employed. 

The  apparatus  is  first  calibrated  by  means  of  various 
samples  of  lead  in  which  the  content  is  known  from 
comparative  electrolytic  analysis  of  the  samples,  and  by 
checking  routine  analysis.  Also  by  using  synthetic 
samples  made  by  adding  a  carefully  weighed  amount  of 
pure  lead  to  the  required  amount  of  pure  molten  copper. 

The  chief  advantages  are  accuracy,  speed,  and  facility 
of  operation.  The  analysis  can  be  made  in  a  few  minutes 
by  the  foreman  of  the  refining  plant,  or  a  boy  of  high- 
school  intelligence,  and  the  process  can  be  followed  rapid- 
ly without  the  necessity  of  holding  back  the  furnace  for 
a  chemical  analysis.  Even  the  final  analysis  made  just 
before  pouring,  which  requires  great  accuracy,  can  be 
made  in  a  few  minutes  and  is  of  greater  accuracy  than 
that  of  the  chemical  method. 

The  disadvantage  of  the  spectroscopic  method  for 
determining  the  percentage  of  lead  present  in  copper  is 
that  the  method  can  be  used  only  where  the  lead  is 
uniformly  distributed  throughout  the  sample. 


Determination  of  Lead  in  Copper^ 

In  the  spectroscopic  determination  of  lead  in  copper, 
an  electric  arc  that  may  be  controlled  and  maintained 
under  constant  conditions  is  utilized  to  melt  a  carefully 
weighed  sample  of  the  copper  to  be  tested.  This  sample 
is  placed  within  a  cavity  in  the  positive  electrode,  which 
is  made  of  graphite.  The  negative  electrode  is  of  carbon 
and  is  so  suspended  that  it  may  he  rotated. 

A  spectroscope  is  so  adjusted  that  the  observer  may 
-see  the  lead-line,  within  the  molten  copper,  as  a  bright, 
distinct  line.  With  a  stop-wntch,  the  time  is  determined 
between  the  melting  of  the  copper  sample  and  the  disap- 
pearance of  the  lead-line  from  the  spectrum.    This  time 


Determination  of  Mol/bdenum* 
By  C.  S.  Epperson 

Owing  to  the  increased  importance  of  molybdenum, 
and  the  scarcity  of  published  data,  the  method  to  be 
described  for  the  determination  of  molybdenum  in  wul- 
fenite  ores  may  be  of  use  to  metallurgists.  My  own  ex- 
perience has  shown  it  to  be  suitable  when  extreme 
accuracy  is  not  required. 

Weigh  out  0.5  gm.  of  the  finely  pulverized  ore  and 
digest  with  10  c.c.  of  HCl,  and.  after  evaporating  almost 
to  dryness,  take  to  fumes  with  H,SO,.  The  assay  at 
this  point  is  diluted  and  allowed  to  stand  at  a  tempera- 
ture of  80'  for  10  min.,  so  as  to  permit  all  anhydrous 
ferrous  sulphate  to  dissolve.  It  is  then  filtered  and  the 
precipitate  run  for  lead  if  desired.  The  filtrate  is  made 
alkaline  with  NH.OH  and  the  iron  filtered  off.  At  this 
point  the  Mo  is  in  the  filtrate,  which  is  acidified  with 
acetic  acid,  heated  to  80°  C.  and  titrated  with  standard 
lead  acetate  solution. 

It  is  convenient  to  have  the  lead  acetate  solution  to 
read  c.c.  to  c.c.  of  the  ammonium  molybdate  solution. 
Fiv^  grams  of  c.p  lead  foil  is  dissolved  in  nitric  acid 
and  taken  to  fume  with  H,SO.;  the  precipitate  is  then 
dissolved  in  NH.C.H.O,  and  made  strongly  acid  with 
acetic  acid.  Twenty-five  cubic  centimeters  of  the  lend 
acetate  is  then  fitratec;  with  the  standard  ammonium 
molybdate,  in  order  to  obtain  the  lead  value  of  the 
acetate  solution.  The  lead  factor  of  the  acetate  solution 
multiplied  by  0.  ItMO  gives  the  Mo  factor. 


•Eioerpl  from   Ihe  Aniilyitl,  nn>l  Chemlntl  Abilracla. 
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Imp<'r\ioiis  Conrrtte  is  now  possible  by  the  application 
of  n  li<|Ui<l  known  ns  "Motnlo,"  according  to  Iron  and  Coal 
Trades  /iViicic.  The  process,  which  is  a  secret  one,  ac- 
celernfo  the  setting  of  the  concrete  and,  in  the  case  of 
reinforced  concrete,  it  i.n  snid  to  produce  greater  adhesion 
botwoen  Ihp  mclnl  and  the  concrete.  The  accclcrBted  speed 
of  sotting  and  the  greater  density  materially  diminish  the 
tendency  to  crack,  and  not  the  least  important  consideration 
Is  that  porosity  is  oTitiroly  eliminated.  It  is  claimed,  fur- 
ther, that  the  application  of  "Metalo"  to  timber  will  harden 
it  and  render  it  waterproof  and  fireproof. 

•Esrerpt    from   Chrml»t-Annty»t. 
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I  Industrial  News  from  Washington  | 

I  By  Paul  Wooton,  Special  Correspondent  I 


iiiiiiiiiiiiiniimiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiHiiiiiiiiiiinmiiiuiNiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiii^^ 


New  Potash  Bill   Drafted 

Control  of  imports  of  potash  by  a  licensing  plan  is 
provided  in  the  draft  of  a  bill  now  before  Senator 
Henderson,  the  chairman  of  the  Committee  on  Mines 
and  Mining.  The  bill  has  the  approval  of  the  Secretary 
of  the  Interior  and  is  intended  to  safeguard  the  inter- 
ests of  the  domestic  potash  producers  until  trade  con- 
ditions are  readjusted.    The  text  of  the  bill  follows: 

A  bill  to  safeguard  temporarily,  by  a  license  control  of  im- 
ports of  potash,  the  interests  of  domestic  potash  producers,  until 
trade   conditions   are    readjusted. 

Sec.  1.  Be  it  enacted  b.v  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  Amei-ica  in  Oongrress  assembled,  that, 
inasmuch  as  it  is  important  for  tlie  national  welfare  and  secui'ity 
to  provide  for  :.n  adequate  and  pei-manent  supply  of  potash,  and 
for  this  purpose  to  encourage  the  domestic  production,  manu- 
facture, and  recovery  of  potash,  the  Secretary  of  the  Interior  Is 
hereby  authorized  and  empowered  to  issue  licenses  from  time  to 
time,  to  persons,  firms,  or  corporations,  for  the  importation  of 
potash,  and  from  and  after  30  days  after  the  approval  of  this 
act  no  potash  shall  be  imported  into  the  United  States  without 
such  license.  Each  licen.se  shall  state  the  amount  of  potash 
which  the  licensee  shall  be  permitted  to  import  and  shall  be 
issued  only  on  condition  that  the  applicant  has  purchased  or 
contracted,  under  guarantee  satisfactory  to  the  Secretary  of  the 
Interior,  to  purchase  an  amount  of  potash  produced  in  the 
United  States  bearing  the  same  ratio  to  the  amount  which  he  is 
permitted  to  import  as  the  estimated  total  production  of  potash 
in  the  United  States  bear.s  to  the  difference  between  this  esti- 
mated total  production  and  the  estimated  total  requirements  of 
the  United  States.  Estimates  of  the  total  requirements  and  of 
the  total  production  in  the  United  States  shall  be  made  under 
the  direction  of  the  Secretary  of  the  Interior  at  intervals  of  not 
less  than  six  n.ontiis.  and  as  so  made  shall  be  taken  as  con- 
clusive :  Provided.  That  potash  once  reckoned  in  any  transaction 
shall  not  be  reckoned  again :  Provided,  further.  That  whenever 
the  Secretary  of  the  Interior  shall  find  that  potash  is  not  being 
produced,  or  is  not  likel.v  to  be  produced,  in  time  or  at  a  cost 
to  make  it  economically  available  in  the  United  States  in  sufBcient 
quantities  to  n;eet  the  requirements  as  estimated  by  him,  or 
whenever  he  sliall  find  tliat  tlie  price  thereof  is  not  fair  and 
reasonable,  he  may  issue  licenses  for  the  importation  of  potash 
in  excess  of  the  proportion  fixed  under  this  section. 

See.  2.  That  there  is  hereby  appropriated,  out  of  any  money 
in  the  Treasury  not  othei  wise  appropriated,  the  sum  of  $150,000. 
to  be  available  until  June  .30.  1924.  for  every  expenditure  req- 
uisite for  and  incident  to  making  the  estimates  provided  for  in 
this  act  and  for  conducting  investigations  relating  to  the  produc- 
tion of  potash,  including  personal  services  in  the  District  of 
Columbia  and  in  the  field,  the  purchase  of  filing  devices  and 
other  oflUce  furniture  and  equipment,  the  hire,  maintenance,  re- 
pair, and  operation  of  motor-propelled  and  horse-di-awn  passenger- 
carrying  vehicles  for  field  use  only,  to  be  expended  under  the 
regulations  fro]n  time  to  time  prescribed  by  the  Secretary  of  the 
Interior;  Provided.  That  not  to  exceed  $30,000  shall  be  expended 
for  the  above  objects  during  the  remainder  of  the  fiscal  year 
ending  June  30.  1919.  and  not  to  exceed  $30,000  during  each 
succeeding  fiscal  year  until  June  30.   1924. 

Sec.  3.  That  five  years  after  the  proclamation  of  peace  this 
act  shall  cease  to  be  effective,  all  powers  conferred  thereby  shall 
end.  and  the  Secretary  of  the  Interior  shall  terminate  all  tran»- 
actions  under  tliis  act. 

H.  S.  Gale,  the  potash  specialist  of  the  U,  S.  Geological 
Survey,  speaks  as  follows  concerning  the  bill: 

The  proposed  bill  to  insure  the  sale  of  domestic  potash  seems 
to  be  the  most  satisfactory  solution  of  the  problem  that  can  be 
found.  By  allocating  imported  potash  in  the  same  proportion 
as  domestic  potash,  the  consumers'  cost  is  not  raised  to  the 
price  paid  for  the  domestic  product,  but  is  much  lower.  Under 
present  conditions,  for  example,  when  the  quantity  of  domestic 
production  is  one-fourth  of  that  which  may  be  assumed  would 
be  normally  .:^onsumed.  one  part  of  domestic  potash  will  be  com- 
bined   with    three    parts    of    imported    potash,    to    be    lold    at    th« 


average  pi-ice  of  the  whole.  Thus  it  affords  an  automatic  method 
of  safeguarding  the  domestic  pioducer,  insuring  a  market  for 
domestic  material  at  a  price  to  be  fixed  by  competition  amonff 
domestic  producers  alone.  The  slight  increase  of  the  average 
piice  of  potash  to  the  consumer  will  not  be  a  serious  burden,  and 
will  at  most  be  temporary. 

Much  of  the  uncertainty  with  regard  to  potash  im- 
portations from  Alsace  was  removed  Jan.  24,  when  the 
War  Trade  Board  announced  that  no  Alsatian  potash 
would  be  available  before  June.  Domestic  producers  of 
potash  have  been  insisting  that  an  official  statement  be 
made  which  would  clear  up  this  uncertainty  entirely. 
The  Secretary  of  the  Interior,  it  is  understood,  also 
will  be  requested  to  issue  a  formal  statement  with 
regard  to  the  Alsatian  potash  situation.  The  official 
statement  of  the  War  Trade  Board  reads  as  follows : 

France  will  \jl  unable,  at  least  until  April,  to  ship  potash  from 
the  potash  mines  of  Alsace.  The  War  Trade  Board  announced 
today  that  it  has  received  authentic  and  official  inforniation  to 
that  effect  from  the  French  High  Commission  in  the  United 
States.  These  advices  further  indicate  that  for  the  next  few 
months  practically  the  entire  potash  output  of  the  Alsatian  mines 
will  be  urgently  required  for  agricultural  purposes   in  France. 

It  is  the  view  of  the  War  Trade  Board,  based  upon  this  in- 
formation, that,  even  under  the  most  favorable  circumstances,  no 
potash  from  Alsace  could  be  available  in  the  United  States  for 
agricultural  uses  before  June,  1919,  and  that,  therefore,  it  will 
be  necessary  that  tne  United  States  rely  entirely  upon  its  domestic 
potash   production    for   the   coming   spring   season. 


Excess  Labor  Supply  in  Arizona 

Every  effort  is  being  made  by  the  Department  of 
Labor  to  advertise  the  fact  that  a  surplus  of  labor  exists 
in  Arizona.  This  is  attributed  to  the  curtailment  in 
the  production  of  copper.  One  of  the  department's 
announcements  reads  as  follows: 

The  Federal  Director  of  the  U.  S.  Employment  Service  for  the 
State  of  .\rizona  and  the  Arizona  Labor  Director  have  both  wired 
the  Federal  Service  urging  that  all  discharged  soldiers  and  sailors 
not  formerly  residents  of  that  state  be  diverted  from  seeking  em- 
ployment there.  Arizona  is  accumulating  a  large  surplus  ot 
labor,  and,  owing  to  a  hea\T  curtailment  in  the  production  of  cop- 
per,  opportunities   for    employment    are    rapidly    decreasing. 

For  some  time  copper  producers  in  .Arizona  have  not  been 
able  to  market  the  copper  produced,  with  the  result  that  there  is 
now  an  immens'5  unsold  stock.  On  account  of  this  condition,  both 
smelteries  and  mines  are  shutting  down,  and  thousands  of  men 
are  being  laid  off.  Up  to  the  present  about  30%  of  the  normal 
number  emplovtd  has  been  laid  off. 

The  state  purposes  taking  care  of  and  providing  employment 
for  all  returning  .soldiers  and  sailors  who  went  from  Arizona,  but 
cannot  take  care  of  the  thousands  th.it  are  pouring  in  from  other 
states,  attracted  by  the  reports  that  wages  are  unusually  high  in 
Arizona.  Many  of  these  men  arrive  practically  without  funds, 
only  to  find  that  there  is  little  or  no  prospect  of  securing  employ- 
ment of  any  kind.         

The  Senate  has  passed  a  resolution  by  Senator  Hen- 
derson making  sure  that  the  relief  from  assessment 
work  on  mining  claims  will  extend  to  Alaska.  Section 
2324  of  the  Revised  Statutes,  which  refer.s  to  annual 
assessments,  dates  from  1872.  Annual  assessment  in 
Alaska,  however,  is  covered  by  Section  5051  of  the  Re- 
vised Statutes,  which  dates  from  1907.  It  was  feared 
that  the  amendment  to  the  former  statute  might  not 
apply  to  Alaska,  and  Senator  Henderson's  resolution  re- 
moves   any    possibility    of    misunderstanding. 


244 


ENGINEERINC  AND  MINING  JOURNAL 


Vol.  107,  No.  5 


Butte  &  Superior  Profits 

In  opposing  Minerals  Separation's  request  for  a  Su- 
preme Court  injunction  restraining  Butte  &  Superior 
"from  disposing  of  its  assets  pending  action  on  the  man- 
date of  this  (Supreme)  Court,"  the  last-named  concern, 
after  asserting  its  solvency  and  ability  to  meet  any 
judgment,  made  the  following  statement: 

The  alleged  profits  of  $18.0iM).noO  (named  by  Minerals  Separa- 
tion in  its  petition  for  restraining  order)  are  all  the  profits  .  .  . 
made  In  the  conduct  of  both  its  mining  and  milling  operations  (in- 
cluding concentration)  for  the  12  years  it  has  been  engaged  in  the 
business  of  mining  and  milling  ores.  The  statement  n  the  petition 
regarding  profits  due  to  the  alleged  infringement  (of  Mineral.^  Sep- 
aration patents)  are  all  based  on  mere  speculation  and  conjec- 
ture, without  an>   supporting  proof. 

It  should  be  understooil  that  respondent  is  engaged  not  only 
In  the  business  of  concentrating  ores,  but  is,  at  the  same  time, 
engaged  in  ...  mining  and  milling  such  ores  before  con- 
centration— that  is.  taking  the  ores  out  of  the  ground,  and  grind- 
ing them  so  as  to  render  them  (it  for  concentration  by  non-in- 
fringing as   well   as   alleged    infringing  processes. 

Mining  and  milling  operations  are  separate  and  distinct  opera- 
tions, and  are  frequently  conducted  by  separate  and  distinct  com- 
panies. The  ore  when  taken  out  of  the  ground  is  more  valuable 
than  when  in  tl-.e  ground,  and  a  profit  accrues  from  this  opera- 
tion. The  ore  after  preliminary  milling  is  more  valuable  than 
when  taken  out  of  the  ground,  and  a  profit  also  accrues  from 
this  operation.  The  preliminary  wet  concentration  of  the  ground 
ore  .      makes    the    resultant     product    more     valuable     than 

the  milled  ore,  and  a  profit  accrues  from  this  operation. 

The  alleged  infringing  operation  ...  is  the  final  concen- 
tration of  the  concentrates  or  tailings.  .  .  .  and  the  profit 
which  accrues  from  this  last  operation  is  the  only  thing  with  which 
the  petitioners  are  concerned. 


pay  £80  as  an  advance  pending  realization  in  1919.  This 
does  not  cover  costs  except  for  Mount  Lyell  and  Wal- 
laroo. There  seems,  however,  a  good  prospect  of  getting 
an  extension  of  the  contract  to  June  30,  1919.  Under 
above  conditions  it  does  not  seem  likely  that  the  usual 
output  of  40,000  tons  per  annum  will  be  attained  in  1919. 

It  is  plain  that  the  extension  of  contracts  with  the 
Imperial  government  for  the  whole  output  cannot  con- 
tinue, and  a  return  to  pre-war  conditions  is  inevitable, 
with  the  exception  that  the  whole  output  will  now  be 
handled  by  one  body — the  Copper  Producers'  Associa- 
tion. The  trial  and  test  of  the  commercial  efficiency 
of  these  Australian  metal  associations  is  now  beginning. 
They  will  no  longer  be  able  to  sell  the  whole  output  to 
one  buyer,  but  will  have  to  cater  to  the  many  smaller 
consumers.  That  is  to  say,  they  will  have  to  trade  on 
the  London  Metal  Exchange. 

These  attempts  to  forecast  conditions  are  overshad- 
owed by  the  shipping  scarcity,  for  accumulations  of 
produce  already  sold  to  the  Imperial  government  will 
take  priority  on  any  other  produce  during  1919. 


Australian  Mining  in  1919 
Sydney  (N.  S.  W.)  Correspondence 

Subject  to  metal  prices  and  labor,  some  forecasts 
of  Australian  metal  outputs  in  1919  may  be  attempted. 

Gold  production  will  hardly  be  as  much  as  in  1918, 
barring  new  finds,  because  the  conditions  which  de- 
pressed production  during  the  last  three  years  will  still 
obtain.  The  1918  output  may  be  put  roundly  at  under 
1,2.50,000  oz.  Judging  by  the  decreases  since  1915,  an 
estimate  of  just  over  1,000,000  oz.  for  1919  seems  op- 
timistic. It  may  be  remarked  that  in  West  Australia 
fully  90^r  of  the  output  is  produced  by  about  12  mines, 
the  remaining  10%  coming  from  approximately  400 
small  mines. 

Tin  output  may  reach  3000  tons,  but  this  seems  doubt- 
ful, because  the  price  is  so  much  lower  than  in  1917-18. 
Even  with  the  record  prices,  it  may  be  recollected,  the 
output  showed  little  increases  over  that  of  1916.  An 
estimate  of  2000  tons  may  be  rather  under  the  mark. 
Since  the  "control"  has  been  lifted  there  is  no  difficulty 
about  the  disposal  of  the  metal,  which  is  on  the  priority 
list  for  shipping  space. 

It  was  recently  announced  that  the  sale  of  lead  had 
been  "arranged"  for  up  to  Mar.  31.  The  basis  price 
in  Australia,  nfTered  by  the  only  customs  works  in 
operation,  is  £27  ITjs. ;  and.  after  Feb.  16.  this  price  will 
be  £20  pending  "adju.stments."  The  price  arranged 
for  is,  of  course,  much  below  the  London  quotation, 
which  is  about  £40.  Under  the  conditions  of  price  and 
scarcity  of  shipping  space,  it  does  not  seem  probable  that 
the  usual  output  of  160,000  tons  per  annum  will  be 
exceeded  in  1919. 

For  all  producing  copper  mines  the  Imperial  contract 
ended  on  Nov.  1,  1918.  It  takes  fin  days  to  refine  their 
bli.'»tpr,  and  the  present  contract  onded  on  Dec.  31,  1918. 
Tie   two    refining   works.    Wnllarno   and    Port    Kembia, 


Chilean  Nitrate  Movements 

Shipments  from  Chile  to  the  United  States  were 
still  on  a  considerable  scale  in  the  first  half  of  December 
last,  namely,  97,000  tons,  only  3030  tons  to  Europe,  and 
2800  tons  to  "other  parts,"  according  to  the  Chemical 
Trade  Journal  and  Chemical  Engineer.  Although  the 
monthly  rates  stipulated  in  the  contract  for  680,000 
tons  entered  into  between  the  nitrate  of  soda  executive 
and  the  Chilean  government  have  not  been  adhered  to, 
the  whole  quantity  has  now  been  delivered,  and  it  will 
be  interesting  to  see  how  much  nitrate  will  be  exported 
during  the  next  few  months.  British  firms  are  not  yet 
allowed  to  make  independent  purchases  on  the  West 
Coast,  and  the  big  German  houses  in  Valparaiso  for- 
merly transacting  the  bulk  of  the  business  are  on  the 
"black  list,"  and  consequently  not  doing  business.  Tn 
the  meantime,  the  Allied  governments,  acting  through 
their  purchasing  agents — themselves  nitrate  producers 
and  exporters — are  reselling  in  different  quarters  the 
large  quantities  no  longer  required  for  the  manufacture 
of  explosives.  The  legitimate  trade  is  thus  brought  to 
a  standstill  until  such  liquidation  is  completed,  and  the 
nitrate  producers  who  hold  large  unsold  stocks  are  placed 
in  an  awkward  position;  it  is  the  more  tantalizing  in 
that  the  depreciation  of  the  Chilean  currency  has  ma- 
terially reduced  the  cost  of  production,  as  also  the  ex- 
port duty  equivalent,  thus  enabling  the  acceptance  of 
lower  prices  if  there  were  a  free  market.  The  Santi- 
ago Co.  has  announced  the  shutting  down  of  its  works. 


Eniiil()>mcnt  for  Engineers 

For  the  convenience  of  engineers  returning  from  mili- 
tary service,  a  list  of  agencies  is  here  given  which  may 
be  helpful  to  those  who  are  seeking  employment: 

Engineering  Societies  Employment  Bureau:  Walter 
V.  Brown,  .secrot.iry,  29  West  39th  St..  New  York  City. 

Division  of  Engineering,  United  States  Employment 
Service:  A.  H.  Krom,  director,  29  South  La  Salle  St., 
Chicago,  III. 

Professional  and  Special  Section,  United  States  Em- 
ployment Service :  George  W.  Kirchwey,  state  director, 
16  East  42d  St..  Now  York  City. 
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27th  Forms  Permanent  Organization 

Our  latest  direct  news  from  the  27th  Engineers  is 
through  letters  dated  Dec.  30,  1919,  but  we  hear  from 
Washington  that  they  have  no.t  yet  embarked  for  home, 
although  they  are  scheduled  for  early  convoy. 

Colonel  Perry  wrote  that  the  $2500  for  the  boys' 
Christmas  party,  that  we  sent  over  from  the  Comfort 
Fund,  arrived  in  due  time,  and  Colonel  Perry  making  a 
generous  addition  of  his  own,  the  boys  had  "some 
Christmas."     Colonel  Perry  continued: 

As  soon  as  the  donation  was  received  it  was  distributed  to  t)ie 
several  companies  with  instructions  to  the  officers  to  get  busy 
and  rustle  up  the  stuff  for  a  real  Christmas.  Truclts  were  sent 
out  to  scour  the  countryside  for  pigs  and  poultry,  and  otlier 
tiucks  were  sei.t  to  the  market  at  Bar  le  Due  for  various  Christ- 
mas plunder,    including:  cigars. 

The  dinner  ^^as  a  great  success.  The  boys  all  enjoyed  them- 
selves hugely  and  were  more  than  grateful  for  the  generous 
contributions  of  their  friends  in  tile  Ignited  States,  who  made 
such  an  affair  possible.  There  has  been  something  of  a  shortage 
of  rations  lately,  particularly  in  the  line  of  fresh  meats  and 
fresh  vegetables,  most  of  which  are  being  shipped  to  the  3rd  Army 
in  Germany,  and  this  fact  made  the  fresh  stuff,  which  we  were 
able  to  buy  for  the  men,  all  tlie  more  welcome. 

While  the  dinner  was  in  progress  yestei-day.  Captain  Norcross 
and  myself  made  the  rounds  and  k)ok  «i  vote  of  the  men  on 
the  idei  of  malting  the  Association  of  the  27tli  Engineers  a 
permanent  organization,  with  the  men  of  the  regiment  and  the 
men  who  have  contributed  so  generously  to  its  Comfort  Fund 
as  members.  The  membership  fee  is  to  be  $1  a  year,  to  pay 
for  postage  and  keeping  in  touch  with  the  men  of  the  command. 
The  idea  is  to  have  an  annual  dinner  at  some  place  or  places 
to  be  decided  upon  later,  when  we  can  get  officers  and  men  to- 
gether»and  talk  things  over.  A  motion  to  make  the  organiza- 
tion a  permanent  one  was  carried  thi-ough  with  a  wlioop.  "W. 
R.    Ingalls.    of   New    York,    was   elected    permanent    president. 

We  all  feel  we  liave  been  most  lucky  as  representing  an  in- 
dustry that  has  been  so  generous  to  its  repi"esentatives.  We  also 
feel  that  we  have  been  more  than  fortunate,  since  we  could  not 
do  any  minimr,  to  be  put  at  work  which  the  men  could  do  and 
do  well. 

I  want  to  say  for  the  men  that  they  are  worthy  of  all  the 
efforts  that  have  been  made  in  their  behalf.  No  man  could  pos- 
sibly have  a  better  bunch  of  loyal,  enthusiastic,  and  willing 
soldiers  under  him  than  I  have  had.  We  were  all  disappointed 
at  the  outset  in  not  liaving  any  mining  woik  to  do.  but  that;  was 
soon  forgotten  -Mhen  the  bridge  work  once  got  under  way.  The 
men  wei'e  at  all  times  ready  to  fight  on  the  drop  of  the  hat,  and 
never  allowed  discouraging  features,  like  shelling  or  Boche  aero- 
plane bombs,  to  interfere  with  their  work.  I  wish  they  could 
have  had  a  cnance  to  go  over  the  top  with  the  infantry  a  few 
times  :  but  this,  of  course,  was  not  possible. 

All  who  have  not  contributed  to  the  Comfort  Fund 
are  urged  to  do  so.  No  greater  satisfaction  can  be 
obtained  for  the  same  amount  of  money. 

HOW  THE  COMFORT"  FTJND  STANDS 

Previously    acknowledged     $19. 6-53. .56 

W.    E.    Defty 10.00 

Alaska   Mining  and    Engineering   Society 111.00 

W.    H.    Corbould     6,50 

Dover     Laboratory 2.00 

Interest    to   Jan.    1,    19in 105,30 

L.    W.    Strauss    10.00 

Total     $19,898.36 

Checks  should  be  made  payable  to  W.  R.  Ingalls,  treas- 
urer of  the  Association  of  the  27th  Engineers. 


Aero  Station  Service 

Major-General  Squier  told  the  American  Institute  of 
Electrical  Engineers  at  a  recent  meeting  of  that  body 
that  under  the  effective  direction  of  Major  W.  R.  Blair, 
one  of  the  most  experienced  aerologists  of  the  United 
States,  commissioned  for  the  service  from  the  Weather 
Bureau,  about  20  upper-air  stations  were  established  in 
France  and  England,  and  a  forecast  based  on  data 
furnished  by  these  stations  was  made  regularly  to  the 
A.  E.  F.    The  use  which  such  forecasts  may  serve,  both 


in  connection  with  the  aviation  mail  service  and  ulti- 
mately with  the  transatlantic  service,  may  be  seen  from 
the  fact  that  above  the  level  of  10,000  ft.  95%  of  the 
winds  in  both  the  United  States  and  Europe  are  from 
west  to  east. 

On  Nov.  6,  1918,  at  Chattanooga,  Tenn.,  a  velocity  of 
154  miles  an  hour  at  an  altitude  of  28,000  ft.  was 
observed.  It  is  because  of  this  westerly  direction  of 
these  upper  air  currents  that  all  of  the  long  flights  thus 
far  made  have  been  from  west  to  east.  The  importance 
of  a  forecast  of  such  currents  for  the  purposes  of  long 
flights  will  be  appreciated  as  soon  as  the  foregoing  facts 
are  understood.  An  airplane  capable  of  a  velocity  of 
154  miles  an  hour  in  still  air  either  would  remain 
stationary  or  travel  at  308  miles  an  hour,  depending  on 
whether  it  was  headed  into  or  with  a  wind  of  the  veloc- 
ity of  that  observed  at  Chattanooga. 


Extensive  War  Plant  To  Be  Sold 

Ten  million  dollars'  worth  of  equipment  owned  by  the 
U.  S.  Spruce  Production  Corporation,  with  headquar- 
ters in  Portland,  Ore.,  is  to  be  sold ;  and  sealed  bids  will 
be  received  by  the  Sales  Board  in  the  Yeon  Building, 
in  that  city,  up  to  and  including  February  15. 

The  equipment,  which  consisted  of  everything  from 
picks  and  shovels  to  complete  railroads  and  mills,  is  in 
excellent  condition,  and  much  of  it  was  never  used,  be- 
cause of  the  abrupt  ending  of  the  war.  It  is  believed  that 
this  is  an  opportune  time  for  the  sale,  as  the  country  is 
facing  reconstruction  and  adjustment  and  many  large 
projects  will  undoubtedly  be  instituted  soon. 

The  equipment  has  been  stored  at  Vancouver,  Wash., 
where  it  may  be  inspected  by  interested  persons,  upon 
proper  certification  by  the  Sales  Board  in  the  Yeon 
Building  at  Portland,  Oregon. 


To  Confer  on  Labor  Situation 

In  view  of  the  curtailment  of  the  copper  output  which 
followed  the  signing  of  the  armistice,  and  the  conse- 
quent reduction  of  working  forces,  the  Secretary  of 
Labor  invited  the  grievance  committees  of  employees  of 
all  the  copper  companies  operating  in  Arizona,  and 
representatives  of  labor  in  Utah  and  Montana,  to 
send  delegates  to  Washington  to  confer  with  him  on 
January  31. 

"On  account  of  the  grave  conditions  confronting  the 
copper  industry,"  says  the  Secretary's  telegram,  "it  is 
the  desire  of  the  Department  of  Labor  to  cooperate  in 
securing  the  best  possible  working  conditions  during  the 
readjustment  period.  Therefore  you  are  respectfully 
requested  to  join  with  other  grievance  committees  in 

the  district  which  may  be  selected  in  the  same 

manner  as  you  elect  members  of  your  own  grievance 
committee;  these  delegates,  with  similar  delegates  from 
other  districts  in  the  state,  to  report  at  the  Department 
of  Labor  in  Washington,  D.  C,  on  the  morning  of  Friday, 
Jan.  31,  for  the  purpose  of  general  conference  with  the 
Department  of  Labor." 


The  mining  and  metallurgical  district  of  Russian 
Poland,  occupied  by  the  Germans  since  1914,  has  been 
evacuated  and  is  now  in  the  hands  of  the  Polish  authori- 
ties. This  releases  the  collieries  and  the  xinc  and  iron 
](yprk3  of  Dombrowa,  Sosnowice,  and  adjacent  places. 
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Progress  of  the  Readjustment 

WE  DO  not  think  that  the  readjustment  of  business 
in  this  country  has  progressed  so  far  as  two 
months  ago  there  was  reason  to  suppose  it  would  have 
by  this  time.  Indeed,  we  doubt  if  it  has  really  begun 
in  any  broad  way.  Our  reason  for  this  opinion  is  the 
persistence  of  ideas,  that  we  behold  on  all  hands,  that 
economic  evils  can  and  ought  to  be  maintained.  So 
long  as  such  ideas  prevail,  real  readjustment  will  be 
delayed.  As  it  is,  we  have  got  to  pay  a  big  penalty 
for  the  economic  crimes  of  the  last  two  years.  We 
cannot  continue  criminal  policies  and  expect  to  thrive. 

Granted,  a  very  difficult  situation  has  been  produced. 
The  industries  were  not  free  to  regulate  their  own 
affairs,  and  their  direction  was  taken  over  by  inex- 
perienced doctrinaires.  What  was  deemed  to  be  non- 
essential consumption  was  arbitrarily  cut  out,  while 
junior  officers,  without  any  thoughtful  estimates  of 
militarj'  consumption,  bought  recklessly  of  goods  pro- 
duced by  labor  at  a  fantastic  wage  scale.  The  dis- 
closures after  the  armistice  showed  the  Government  to 
be  overbought  in  everything  to  a  degree  that  was  all 
but  incredible.  Even  under  normal  conditions  the  ab- 
sorption of  such  enormous  stocks  would  be  a  matter  of 
a  long  time. 

Then  the  labor  leaders  assume  the  attitude  that  wages 
must  be  maintained  on  the  war  scale,  for  they  say  the 
cost  of  living  is  as  high  as  it  was.  Some  producers  say 
that  they  will  not  reduce  their  prices  from  the  war 
scale,  or  not  materially,  for  their  cost  of  production  is 
so  high  that  there  is  no  profit  even  at  present  prices. 
Every  economist  knows  that  there  are  temporarily  mar- 
ket conditions  when  cost  of  production  has  nothing  to 
do  with  the  price.  We  see  such  conditions  prevailing  in 
some  markets  right  now. 

In  general,  the  argument  that  wages  cannot  come 
down  owing  to  their  not  having  risen  as  high  as  the 
cost  of  living  is  a  fallacy.  The  best  evidence  is  that 
average  wages  rose  in  about  the  same  ratio  as  the 
average  wholesale  prices  of  commodities,  but  that  the 
average  cost  of  living  did  not  ri.se  so  much.  There  is  a 
hiack  between  wages  and  cost  of  living  that  can  be 
taken  up,  and  of  course  will  be. 

The  great  trouble  in  speaking  of  this  problem  in 
erms  of  averages  is  the  range  between  the  extremes. 
Some  big  classes  of  labor  have  profited  at  the  expense 
of  other  classes  nf  labor,  and  the  situation  of  some  of 
the  latter  is  now  very  serious.  The  labor  leaders  have 
not  thought  sufficiently  about  this,  viz.,  that  when  they 
were  getting  more  wages  for  one  group — the  steam 
railway  men.  for  example — they  were  taking  it  out  of 
another  group,  say  the  trolley-car  men,  but  that  is  just 
what  they  were  doing.  Readjustment  of  this,  which  is 
going  to  be  necessary,  is  not  going  to  be  easy. 

The  idea  of  merely  tiding  over  a  difficult  period  in 
industry,  after  which  pncps  and  wages  would  naturalh- 


be  the  same  as  they  were  in  1918,  wherefore  keep  them 
there  in  the  interval,  is  grotesque.  Consumers  cannot  be 
taken  by  the  scruff  of  the  neck  and  compelled  to  buy 
on  terms  that  the  Government  would  pay  when  it  was 
a  matter  of  life  or  death.  The  only  way  they  can  be 
led  to  buy  is  to  offer  them  attractive  terms.  Not  getting 
them,  they  will  not  buy  at  all,  and  producers,  being 
unable  to  sell  their  product,  will  have  to  cease  pro- 
ducing. The  men  will  have  their  old  scale  of  wages, 
but  the  pay  window  will  be  closed. 

Already  is  idleness  spreading  over  the  country  in 
a  way  that  is  alarming  the  authorities.  They  are 
imploring  the  people  to  buy  goods  to  keep  the  mines 
and  mills  going.  The  people  are  in  the  main  the  wage- 
earners  themselves.  They  cannot  buy  goods  in  sufficient 
quantity  at  war  prices.  The  only  way  of  stimulating 
consumption  is  by  offering  lower  prices,  and  first  the 
prices  will  have  to  be  lower  than  economic  conditions  of 
the  period  would  indicate.  But  then  once  more  is  there 
the  everlasting  spiral  of  rate  of  wages  and  cost  of 
living.  Profits  no  longer  enter  into  consideration,  for 
capital  knows  well  enough  that  temporarily  it  has  got 
to  forego  all  profit. 

We  think  we  can  foretell  the  day  when  real,  broad- 
scale  readjustment  in  this  country  will  begin.  It  will 
be  that  day  when  it  becomes  certain  that  the  wheat 
market  is  going  to  be  set  free,  and  set  free  it  must 
be,  no  matter  what  the  cost  in  keeping  the  Government's 
word  to  the  farmers.  Then  will  the  cost  of  living  begin 
to  fall,  then  may  lower  wages  be  kindly  accepted,  then 
may  attractive  prices  for  commodities  be  made,  and 
then  will  the  wheels  of  industry  begin  to  hum  again. 


Standardization  of  Mine  Cars 

IN  THIS  issue  we  present  an  excellent  paper  by  Prof. 
R.  M.  Raymond  on  mine-car  standardization  which 
was  read  at  the  Seventh  Annual  Safety  Congress  of 
the  National  Safety  Council.  The  views  expressed  in 
the  article  will  make  a  valuable  addition  to  the  series 
on  standardization  by  Charles  A.  Mitke  which  was 
recently  completed  in  the  Journal.  There  are  so  many 
factors  that  contribute  to  the  success  or  failure  of  an 
underground  haulage  system,  from  an  economic  as  well 
as  from  a  safety  point  of  view,  that  it  would  be  well 
if  Professor  Raymond's  article  be  regarded  as  but  one 
fundamental  idea  of  .several  considerations  that  are 
necessary  in  underground  transportation.  Sufficient 
clearing  space,  proper  maintenance  of  track  and  grades, 
and  efficient  aiiangement  of  block  signals  are  all  sub- 
jects that  warrant  further  discussion  in  this  connection, 
and  that  form  a  considerable  part  of  mine  operation. 
It  not  mfrenuently  happens  that  a  well-planned  mine, 
particularly  if  it  be  one  of  comparatively  short  period 
of  existence,  will  offer  conditions  at  the  latter  part  of 
its  life  whirh  will  differ  to  a  great  extent  from  those 
determining  the  original  scheme.     This  refers  particu- 


February  1,  1919 


ENGINEERING  AND  MINING  JOURNAL 


247 


larly  to  flat-lying  deposits,  having  a  fairly  uniform 
thickness  and  worked  by  one  or  another  of  the  caving 
systems,  where  weight  has  a  tendency  to  exert  a  lateral 
as  well  as  a  vertical  pressure.  The  drifts,  as  originally 
planned,  offered  sufficient  clearance  and  permitted  ample 
room  for  transportation,  removal  of  ore  from  chutes 
and  contiguous  operations.  As  the  weight  increased, 
the  haulageways  became  smaller,  and  the  problem  of 
ore  transportation  required  further  planning.  Such 
contingencies  should  be  studied  from  the  practical 
standpoint  of  dollars  and  cents,  and  not  in  a  haphazard 
manner.  Is  it  the  more  expedient  for  the  mine  manager 
to  secure  smaller  equipment,  which  is  more  adaptable  to 
the  working  space,  or  should  he  increase  his  opening 
area  with  the  addition  of  more  timber? 

An  analogous  problem  may  arise  concerning  the  track 
grades  in  the  mine.  A  properly  prepared,  comparative 
cost  sheet  will  often  show  that  the  mine  management  is 
using  small  equipment  on  heavy  grades,  whereas  a  slight 
expenditure  would  cut  down  the  grade  and  permit  the 
use  of  larger  cars  at  a  decreased  cost  in  power  account. 

These  suggestions  are  not  in  the  nature  of  criticism, 
but  are  merely  ideas  inspired  by  a  thoughtful  reading 
of  Professor  Raymond's  article.  The  paper,  we  believe, 
was  written  mainly  for  the  propagation  of  the  safety 
idea,  but  safety  and  efficiency  go  hand  in  hand,  and  the 
suggestion  of  a  standardization  of  mine  cars  leads  to 
the  development  of  closely  allied  considerations  in  mine 
development  and  operation. 


Technical  Organization  in  Industry 

THE  saying  that  "peace  hath  her  victories  no  less 
renowned  than  war"  is  as  true  as  ever,  but  recent 
international  happenings  of  great  import  were  needed 
to  bring  home  the  fact  that  victory  cannot  be  won  in 
either  instance  without  orgahized  talent.  Misdirected 
ability  is  less  e.xcusable  than  ignorance,  because  waste 
is  unforgivable. 

Events  went  well  with  Germany  for  many  years. 
Early  in  1917  the  president  of  one  of  our  greatest  uni- 
versities made  the  ominous  remark,  which  was  based  on 
indisputable  fact,  that  Germany  was  winning  the  war. 
In  the  light  of  more  recent  events  the  statement  will 
bear  a  new  analysis;  and  the  lessons  to  be  derived 
therefrom  are  of  vital  interest  and  significance. 

Germany  realized  that  her  enemies  were  in  earnest, 
and  that  they  had  men  and  materials  in  plenty.  The 
morale  of  the  armies  of  the  Entente  nations  on  the 
Western  front,  where  the  war  would  be  won  or  lost,  was 
and  always  had  been  excellent.  French  and  British 
technicians  were  capable  and  even  brilliant.  Patent 
office  records  of  the  world's  principal  inventions  during 
the  past  100  years  show  that  Germany  is,  comparatively 
speaking,  low  on  the  list.  In  resourcefulness  both 
France  and  Great  Britain,  with  their  extensive  colonies 
and  overseas  possessions,  could  justly  claim  a  high 
place.  Unlimited  raw  material  was  available  for  the 
Allied  armies,  whereas  Germany  was  shut  off  from  the 
rest  of  the  world.  On  what  controlling  factor  did  the 
Central  Empires  rely  to  achieve  their  purpose?  What 
lay  behind  the  oft-repeated  challenge  as  to  the  invinci- 
bility of  Germany? 

The  passage  of  time  enables  one  to  view  such  happen- 
ings with  due  regard  to  their  significance  or  insignifi- 


cance in  matters  of  great  moment.  Germany  doubt- 
less came  to  an  early  conclusion  that,  so  long  as  she 
was  opposed  only  by  men  and  materials  and  valor  and 
esprit  de  corps,  her  ultimate  victory  would  be  certain ; 
for  such  qualities  are  no  match  against  poison  gas  and 
other  achievements  of  applied  science.  Great  Britain's 
force  of  technical  engineers,  both  in  quality  and  quan- 
tity, was  as  great  as  or  greater  than  her  own,  but  se- 
curity was  felt  in  the  fact  that  this  talent  would  never 
be  utilized,  much  less  organized.  Nothing  could  have 
given  the  German  command  greater  confidence  during 
the  earlier  stages  of  the  war  than  the  knowledge  that 
British  engineers — men  skilled  in  mining,  chemistry, 
and  all  the  other  vital  branches  of  modern  military  en- 
gineering service — were  offering  themselves — nay,  be- 
ing urged  by  precept  and  advice — to  squander  their 
ability,  experience,  and  worth  as  privates  in  infantry 
battalions.  This  fatal  mistake  did  not  lose  the  war  for 
the  Allies  in  Europe,  but  it  took  from  them  the  credit 
of  having  ultimately  won  it  unaided. 

Germany's  boasting  lost  none  of  its  power  or  signifi- 
cance until  it  was  realized  that  she  was  opposed  by  a 
nation  where  technical  talent  would  be  recognized  and 
organized.  She  saw  the  writing  on  the  wall  when  the 
fact  was  known  that  skill  in  engineering  matters  would 
be  fully  utilized  in  the  United  States,  and  that  men  of 
exceptional  worth,  in  the  same  category  as  the  chief  of 
the  chemical  warfare  service  of  the  British  Army,  would 
not  have  to  waste  their  time  and  talents,  as  he  did,  in" 
the  ranks,  before  they  could  rise  to  executive  posi- 
tions and  so  serve  their  country  to  the  utmost  of  their 
ability.  The  impossibility  of  successfully  opposing  the 
organized  technical  talent  of  America  was  a  potent  fac- 
tor in  bringing  home  to  Germany  the  knowledge  that  the 
end  was  near.  The  entry  of  the  United  States  into  the 
world  war  decided  the  conflict  in  favor  of  the  Allies. 

The  lesson  can  be  applied  during  the  reconstruction 
period  which  is  ahead  of  us.  Real  industrial  progress 
is  impossible  vdthout  applied  technical  ability,  and 
this  must  be  fostered  and  encouraged.  Our  great  tech- 
nical and  trade  journals  and  engineering  societies  have 
done  much.  Our  captains  of  industry  must  do  more. 
Technical  talent  must  be  brought  to  light,  and  not  al- 
lowed to  hide  itself  under  a  bushel.  For  in  peace  time, 
as  in  war  time,  technology  and  scientific  organization 
and  management  are  the  fundamental  requirements  for 
successful  development.  Recognition  of  circumstances 
and  the  realization  of  the  facilities  at  command  must 
come  first.  The  utilization  and  organization  of  technical 
talent,  to  the  utmost,  must  follow. 


German  Vandalism  at  French  Mines 

IN  THIS  issue,  under  the  above  caption,  we  publish 
photographs  showing  the  destruction  wrought  by 
the  Germans  at  some  of  the  plants  at  French  coal 
mines  in  the  Valenciennes  Basin.  The  story  told  by 
the  photographs  is  a  well-known  one,  and  only  bears  out 
the  statement  that  the  ruthlessness  of  the  Hun  knew  no 
bounds,  whether  it  was  destruction  of  industry,  prop- 
perty,  or  lives.  Little  but  a  tangled  mass  of  steel  is 
left  to  mark  a  once-prosperous  industrial  center,  a 
miscellany  of  ruin,  unrecognizable  for  the  most  part. 

The  importance  of  the  district,  as  a  coal  producer,  will 
doubtless  lead  to  a  speedy  reconstruction  in  that  sec- 
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tion,  for  the  large  deposits  .still  remain;  but  engineers 
will  realize  that  it  is  no  easy  task  that  confronts  the 
French  operators.  Not  only  will  the  reopening  of  the 
enterprise  require  a  vast  amount  of  construction  work, 
but  the  underground  rehabilitation  will  be  an  immense 
undertaking. 

The  American  Machitiist  has  made  the  interesting 
suggestion  that  the  great  stock  of  machine  tools  ac- 
cumulated by  the  United  States  Government,  for  which 
now  it  has  no  need,  be  applied  to  the  equipment  of  a 
national  system  of  trade  training  schools  in  which  the 
mechanical  talent  of  America  can  be  fostered  and  de- 
veloped. This  looks  like  a  good  idea  and  much  better 
than  throwing  all  this  surplus  equipment  on  the  market. 

We  are  amply  on  record  as  having  opposed  the 
price-fixing  of  copper  from  the  time  when  it  was  first 
suggested  in  1917.  We  said  in  the  course  of  numerous 
commentaries  that  the  price-fixers  were  moving  with- 
out any  sense  of  perspective  or  any  idea  of  patience; 
and  that  the  copper  market  could  have  been  handled 
by  men  experienced  in  it,  without  any  price-fixing,  with 
safety  to  the  industry  and  with  better  advantage  to 
the  Government  itself.  As  facts  are  now  becoming 
revealed,  and  anticipating  those  that  are  yet  to  come, 
we  believe  that  the  historian  of  a  few  years  hence  will 
write  of  the  Government  Handling  of  copper  as  one  of 
the  colossal  and  egregious  industrial  blunders  of  the 
war,  and  one  of  the  most  troublesome  in  its  after-effects. 

I' ' "■■■•"■■•""■"' ' ' ' ' ' '5 

I  BY  THE  WAY  | 

I  ^^^^        ,.,_ „ I 

The  Rocky  Mountain  Club  has  been  appointed  the 
official  representative  of  the  State  of  Montana,  to  re- 
ceive and  welcome  the  returning  Montana  soldiers  and 
sailors.  Governor  Stewart  hopes  to  obtain  an  appropria- 
tion from  the  state  to  help  carry   out  this  work. 


A  soft  blue-white  diamond  weighing  3881  carats  has 
been  found  at  the  .lagersfontein  mine,  Orange  River 
Colony.  This  promises  to  become  one  of  the  diamond 
fields'  historic  gems.  It  is  said  to  be  the  largest 
stone  unearthed  since  the  Cullinan  diamond  was  dis- 
covered, in  1905.  In  the  rough  the  latter  weighed  about 
3000  carats.     The  Koh-i-noor  weighs  about  100  carats. 


An  amusing  sidelight  on  the  prosperity  which  the 
Cornish  tin-mining  industry  is  at  present  enjoying  may 
I»€  found  in  the  tact  that  over  100  men  on  one  well- 
known  property  received  recently  the  first  demand  they 
have  ever  had  for  income  tax,  states  the  South  Afrirav 
Mining  Revirir.  It  was  a  new  experience,  which, 
naturally,  most  of  them  hardly  relished. 


Rtoumur,  the  well-known  French  savant,  is  generally 
credited  with  the  invention  of  the  process  of  making 
malleable  castings,  which  he  described  in  a  book  pub- 
lished in  Paris  in  1722.  However,  a  writer  in  a  recont 
issue  of  Stahl  und  Kinrn,  says  Irnn  and  Coal  Trade 
Rfview,  states  that  Reaumur  was  anticipated  by  Prince 
Rupert,  of  the  Royal  Society  of  London,  basing  his 
claim  on  a  statement  printed  in  Dr.  Joh.  Joachim  Bech- 
e.-'s  Germpn  book,  entitled  "Fooli.'<h  Wisdom  and  Wise 


Folly."  iiulilished  at  Frankfurt  in  1682,  according  to 
which  the  prince  had  invented  a  process  by  which  iron 
"could  lie  made  soft  and  ductile,  so  that  it  could  be 
turned  and  used  for  making  cannons  of  iron,  which  is 
not  brittle  but  quite  ductile,  and.  consequently,  they  are 
more  suitable  than  those  of  ordinary  gun-metal,  their 
only  drawback  being  that  they  were  liable  to  rust."  The 
writer  quotes  three  patent  specifications  taken  out  in 
London  by  this  prince,  dated  between  Dec.  1,  1670,  and 
the  same  day  in  1671,  relating  to  his  process  of  soften- 
ing cast  or  melted  iron  so  that  it  may  be  filed  and 
wrought  as  forged  iron  is.  According  to  Becher  the 
prince  was  carrying  on  his  process  in  England  on  a 
large  scale. 

A  dinner  was  recently  given  in  New  York  compli- 
nientarj'  to  Col.  William  Boyce  Thompson,  in  celebration 
of  the  successful  work  of  the  Home  Paper  Service,  which 
was  organized,  with  Colonel  Thompson's  aid,  about  a 
year  ago,  for  the  purpose  of  sending  neighborhood  news- 
papers to  soldiers  abroad.  In  the  course  of  a  speech 
upon  this  occasion,  according  to  Financial  Anierira, 
Colonel  Thompson  said: 

Here  we  have  had  the  advantage  of  free  speech  and  free  press 
Here  we  work  under  an  agreement  that  the  majority  shall  rule 
We  have  schdols  and  community  houses  and  hospitals  and  play- 
grounds and  have  made  some  advancement  in  housing  conditions 
and  in  improvinp  the  self-respect  of  the  worker.  But  over  there 
in  those  countries  now  torn  by  revolution,  free  speech  and  free 
debate  were  unknown  The  public  will  could  find  expression  only 
in  revolution  These  men  and  women  cannot  be  led  very-  well 
just  now  :  Iliey  cannot  be  coerced  at  all.  These  men  and  women 
are  from  the  soil.  Over  80";;  of  them  have  made  and  will  con- 
tinue to  m:ik,-  ineir  living  from  the  soil.  That  sort  of  humanity 
usually  does  not  go  far  wrong  if  let  alone  to  work  out  its  own 
salvation  We  have  highly  important  duties  to  perform  toward 
that  section  of  the  world,  and  we  should  divest  ourselves  of  any 
Intention  of  participating  in  their  politics  or  internal  difficulties. 
Some  headway  in  such  a  move  might  be  made  if  those  countries 
had  our  advantages  of  education.  If  they  had  been  given  a  free 
and  enliphten-il  press,  the  work  of  preparation  for  the  exercise 
of  reasonabl*-  i.-j>uhlican  government  would  h.'we  been  far  ad- 
vanced. But.  over  therethey  have  got  to  build  from  the  ground 
floor  up  Witliniii  trying  to  control  their  inclinations  in  any  way. 
surely  we  can  offer  to  them  sympathy  and  assistance.  Above 
all,  we  can   Iwlii   th>m  with  our  example. 


Cap'n  Dick  had  been  watching  the  operation  of  an 
undergroiiiul  loading  machine  with  much  interest. 
"Dam-me."  said  he,  "  'er  do  "andle  tha  h'ore,  doesn't  un? 
Reminds  me  o'  tha  story  o'  Mother  "Oney's  duck,  'er 
do.  Jan  Trelnlcock  were  boardin'  to  Mother  'Oney's 
'ouse,  an'  one  nioornin'  'e  come  'ome  from  night  shif. 
T'were'nt  (|iiite  time  for  breakfus',  so  Jan  'e  figgered 
as  'ow  'e'd  he  a  bit  'andy.  'Mother.'  sez  'e,  'can  I  'elp 
thee  a  bit?'  'Coorse  thee  can.  Jan,'  sez  she.  '  'Ere;  take 
this  'ere  corn  do.  an'  gaw  h'out  an'  feed  chickens.'  So. 
dam-me,  h'out  gaws  'e  with  tha  pail  an'  all.  an'  starts 
thrawin'  nun  to  tha  chickens.  All  at  once  Jan  'e 
looks  daown  an'  sees  one  o'  these  'ere  ducks  with  a 
bloody  gert  bill.  Never  befoor  'ad  'e  seen  one  o'  they, 
an'  'ere  wuz  tha  creature  gobblin'  corn  as  fas'  as  ever 
'e  could.  Jan  'e  turns  an'  runs  back  to  tha  'ouse. 
•Mother",  sez  'e.  'w'ere's  tha  butcher  knife  to?'  'W'ot's 
for  thee  want  tha  butcher  knife,  Jan?"  sez  .she.  "Never 
thee  min'  nanw,  Mother.'  So  she  gives  'im  tha  butcher 
knife,  an'  h'out  'e  gaws,  grabs  h'up  that  there  duck 
by  tha  neck  an'  slashes,  firs'  daown  one  side,  then  on 
t'other  o'  tb.i  l)loody  beggar's  bill.  'There  naow,  gos' 
along  do,"  -i  .Ian,  "Fight  fair,  m'son.  fight  fair — naw 
shovelling  g;iws.' " 
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This  index  is  a  convenient  reference  to  tlie  current  literature 
of  mining  and  metallurgy  published  in  all  of  the  important  periodi- 
cals of  the  world.  We  will  furnish  a  copy  of  any  article  (if  in 
print)  in  the  original  language  for  the  price  quoted.  Where  no 
price  is  quoted  the  cost  is  unknown.  Inasmuch  as  the  papers 
must  be  ordered  from  the  publishers,  there  will  be  some  delay  for 
the  foreign  papers.  Remittance  must  be  sent  with  order.  Couiwns 
are  furnished  at  the  following  prices:  20c.  each,  six  for  $1,  33  for 
$5,  and  100  for  $15,  When  remittances  are  made  in  even  dollars, 
we  will  return  the  excess  over  an  order  in  coupons  if  so  requested. 


(Eng.  and  Min. 
(Engr. 
B.  B.  Thayer, 


COPPER 

1036.5 — ALASKA- — Gold,  Silver,  Copper  and  Lead  in  Alaska  in 
1917,  G.  C,  Martin,  (Mineral  Resources  of  the  U.  S,.  1917 — 
Part.  I;   15  pp,) 

103  66 — ARIZONA — Copper  Production  in  Arizona.  Walter 
Douglas,      (Eng.   and  Min.  Journ,,  Jan,   11,   1919;   3   p,)      20c, 

10367— LAKE  SUPERIOR  COPPER  INDUSTRY  in  1918. 
James  MacNaughton.  (Eng,  and  Min.  Journ.,  Jan.  11,  1919: 
i  p,)      20c, 

10368 — MARKET — The  Copper  Market  in  1918, 
Journ,,  Jan,   11,    1919;   IJ   pp.)      20c, 

10369 — METALLURGY   of  Copper.      Arthur   L.    Walker, 
and  Min,  Journ.,   Jan.   11,    1919;   2  pp.)      20c. 

10370 — MONTANA — The  Butte  District  in  1918, 
(Eng,  and  Min,  Journ,,   Jan,   11,   1919  ;   i  p,)      20c, 

10371 — PRODUCTION,  ETC,  of  Copper  in  1918,  (Eng,  and 
Min.  Journ.,  Jan.  H,  1919  •.  1  p.)     20c. 

10372 — PYRITES — CTiloridizing  Roasting  of  Burnt  Pyrites  on 
the  Ramen-Beskow  System.  Peter  Klason.  (Min.  Mag..  I'ec. 
1918  ;   13  pp.,   illus.)      40c. 

10373 — RUSSIA — Copper  Deposits  of  the  Caucasus.  (Rus.'ija. 
Oct.-Nov.,   1918  ;   3   pp..  illus.) 

10374 — SMELTERS — Copper-Smelting  and  Refining  Works  of 
North  America.  (Eng.  and  Min.  Journ.,  Jan,  11.  1919;  1  p,)  Li.st 
giving   location,    number   of   furnaces,    etc.    and   capacities,      20c, 

10375— UTAH  COPPER  ENTERPRISE— %a.  The  Mills,  T,  A. 
tiickard,     (Min.  and  Sci.  Press,  Nov,  30,  1918  ;  12  pp„  illus,)     20c, 

10376— UTAH  COPPER  ENTERPRISE— VII,  Flotation  practice, 
T,  A,  Rickard.  (Min.  and  Sci.  Press.  Dec.  7.  1918  ;  43  pp..  illus.) 
20c. 

10377 — UTAH  COPPER  ENTERPRISE— VIII,  The  Leaching 
Plant.  T.  A.  Rickard.  (Min.  and  Sci.  Press,  Dec.  14,  1918;  4i 
pp.,   illus.)      20c. 

(GOLD    DREDGING 

10378 — DEVELOPMENTS  IN  1918 — Dredging  in  1918.  (Eng. 
and  Min.  Journ.,  Jan.  IS,  1919:   1  p.)      20c. 

10379 — TOPOGRAPHY  AND  GEOLOGY  of  Dredging  Areas — I. 
Charles  Janin.  (Min.  and  Sci.  Press,  Dec.  7,  1918  ;  2  pp..  illus.) 
20c. 

GOLD    AND    SILVER — CYANIDING 

10380 — FLUID  TON.  The.  A.  W.  Allen.  (Eng.  and  Min.  Journ.. 
Jan.  4,  1919;  U  pp.)     20c. 

10381 — METALLURGY  of  Gold  and  Silver  in  1918.  A.  W. 
Allen.      (Eng.   and   Min.   Journ.,  Jan.   11.   1919;    4J   pp.)      20c. 

10382 — PRECIPITATION — The  Application  of  Charcoal  to  the 
Precipitation  jf  Gold  from  Its  Solution  in  Cvanide.  H.  R.  Ed- 
mands.  (Bull.  171,  I,  M.  M.,  Dec.  12.  1918;  lOJ  pp..  illus.) 
Further   contributed    remarks   on   article   previously    indexed. 

10383 — PRECIPITATION— Zinc-Box  Practice.  A.  W,  Allen, 
(Eng.  and  Min.  Journ,  Dec.   14,   1918  ;  4i  pp.,  illus.)     20c. 

GOLD   AND    SILVER — GENERAL 

10384 — ALASKA — Gold.  Silver,  Copper  and  Lead  in  Alaska  in 
1917.     G.  C.  Martin.      (Mineral  Resources  of  the  U.  S.,   1917 — Part 

I;  15  pp.) 

10385— GOLD  PRODUCTION— Report  of  the  Committee  on 
Gold.      (Min.  and  Sci.   Press,  Jan.   4,   1919  ;   3S  pp.)      20c. 

10386 — METALLURGY  erf  Gold  and  Silver  in  1918.  A.  W. 
Allen.     (Eng.  and  Min.  Journ.,  Jan.  11,   1919;   4J  pp.)     20c. 

10387— REFINING  GOLD  BULLION  with  Chlorine  Gas  and 
Al'.  Also  discussion.  R.  R.  Kahan.  (Bull.  170  and  171,  I  M.  M. 
Nov.   14  and  Dec.    12,   1918  ;   5J  pp.) 

10388 — SILVER  in  1918.  Edward  Brush.  (Eng.  and  Min. 
Journ.,  Jan.   IL   1919;  2  pp.)      20c. 

10389— SMELTING  AND  REFINING  of  Cobalt  Silver  Ore. 
Sydney  B.  Wright.  (Bull.  80,  Can.  Mi«i.  Inst..  Dec.  1918;  3  PD.) 
40c. 

10390— TRANSVAAL  MINING  in  1918.  H.  F.  Marriott.  (Eng. 
and  Min.  Journ..  Jan.   11.   1919;  .3},  pp.) 

10391 — WESTERN  AUSTRALI.'^. — Gold  Mining  in  Western  Aus- 
tralia— VI.  Thomas  Buteman.  (Chem  B^ng.  and  Min.  Rev..  Nov. 
5.  1918:  a  pp.,  illus.)      Continuation  of  article  previously  indexed. 

IftON     0R£    DEPOSITS.    MINIXG,    ETC. 

103V2— BRITISH  COLUMBIA— The  Iron  Ores  of  British  Co- 
lumbia. R.  C.  Campbell-Johnston.  (Min.  Journ.,  Dec.  28,  191S  : 
2   pp.)      40c. 


10393 — CHATTANOOGA  DISTRICT — The  Coal  and  Iron  Re- 
sources of  the  Chattanooga  District.  E.  M.  Jones.  (Am.  Elec- 
trochem.   Soc,  May,   1918  ;   3   pp.) 

10394 — PRODUr^TON.  ETC.,  of  Iron  and  Steel.  (Eng.  and 
Min.  Journ.,  Jan.  11,  1919  ;  ;J  p.)     20c. 

10395— UNITED  STATES— Iron  Mining  in  the  United  States. 
(Eng.  and  Min.  Journ.,  Jan.   11,   1919;   2  pp.)      20c. 

IRON    .\ND    STEEL    MET.VLLVRGY 

l(i3!i(;_BL.VST-FURNACE  PRACTICE — Dorr  Thickener  in 
Bla.=  t-Furnace  Field;  Used  in  the  Clarification  of  Washer  Dis- 
charge Water,  It  Eliminates  Troublesome  Problems  and  Yields 
Valuable  Product,      (Iron  Age,  Jan.  9,  1919  ;  4  pp.,  illus.)      20c. 

1113  07- FERRO-ALLOYS  in  1918.  Robert  J.  Anderson.  (Eng. 
and  Min,  Journ.,  Jan.  11,   1919  ;  21  pp,)      20c. 

10398 — M.^RKETS — Pittsburgh  Iron  and  Steel  Markets.  B.  E. 
V.  Luty.      (Eng.  and  Min,  Journ,.  Jan,  11,  1919  ;  IJ  pp,)      20c. 

LEAD   AND    ZINC 

10399 — ALASK.V— Gold.  Silver,  Copper  and  Lead  in  Alaska 
in  1917.  G.  C.  Martin.  (Mineral  Resources  of  the  V.  S..  1917 — 
Part    I  ;    15   pp.) 

10400 — CONCENTRATION  of  Lead-Zinc-Silver  Ore  at  the  Zinc 
Corporation's  Mine,  Geo.  C,  Klug.  (Min.  Mag.,  Nov..  1918  ;  3  pj)., 
illus,)      40c, 

10401 — FLOTATION — The  Development  of  Galena  Flotation 
at  the  Central  Mine,  Broken  Hill,  R.  J.  Harvey;  also  discussion. 
(Bull,  170  and  171,  I.  M.  M.,  Nov.  14  and  Dec.  7,  1918;  213 
pp.) 

10402 — IDAHO — The  Coeur  d'.A.lene  District  in  1918.  Stanly 
A.  Easton.     (Eng.  and  Min.  Journ.,  Jan.  11,  1919  ;  i  p.)     20c. 

10403— JOPLIN  DISTRICT— Lead  and  Zinc  in  the  Joplin  Dis- 
trict. Jesse  A.  Zook.  (Eng.  and  Min.  Journ.,  Jan.  11.  19i;i  : 
1  p.)     20c. 

10404— LEAD  PRODUCTS  Other  Than  White  Lead.  J.  R. 
Wettstein.      (Eng.   and  Min.  Journ.,  Jan.   11,  1919  ;   2   p  )      20c. 

10405— METALLURGY  of  Lead.  H.  O.  Hofman.  (Eng.  and 
Min.  Journ.,  Jan.   11,   1919  ;   li;  pp.)      20c. 

10406— METALLURGY  of  Zinc.  W.  R.  Ingalls.  (Eng.  and 
Min.  Journ.,  Jan.  11,  1919  ;  IJ  pp.)      20c. 

10407 — NEW  YORK — Genesis  of  the  Zinc  Ores  of  the  Edwards 
District.  St.  Lawrence  County.  N.  Y.  C.  H.  Smyth,  Jr,  (Bull, 
201,  N.  Y,  State  Museum,  N.  Y.  University,  Sept.  1,  1917  :  39 
pp.,    illus,) 

10408 — OKL.AHOM.\ — The  Miami  District,  Oklahoma.  A.  E. 
Bendelari.     (Eng.  and  Min.  Journ.,  Jan.  18,  1919  ;   3  p.)     20c. 

10409— PRODUCTION,  MARI^ETS,  ETC.— Lead  in  1918.  (Eng. 
and  Min.  Journ,,  Jan,  11,  1919  ;   13  pp,,  illus.)     20c, 

10410 — PRODUCTION,  MARKETS,  ETC, — Zinc  in  1918.  (Eng. 
and  Min.  Journ.,  Jan.  11,  1919;   li  pp.)      20c. 

10411 — SOUTHE.VSTERN  MISSOURI  LEAD  DISTRICT.  The. 
H.  A.  Wheeler.  (Eng.  and  Min.  Journ.,  Jan.  11.  1919;  13  pp.) 
20c. 

10412 — TAILINC5 — Treatment  of  Accumulated  Tailing  as  Prac- 
ticed by  the  Zinc  Corporation.  Geo.  C.  Klug.  (Min.  Mag.,  Dec. 
1918  ;  3  pp.,  illus.) 

10413— WHITE  LEAD  AND  OXIDES  in  1918.  (Eng.  and 
Min.  Journ.,  Jan.  11,  1919;  i  p.)     20c., 

10414 — WISCONSIN — Zinc  Mining  in  Wisconsin.  J.  E.  Ken- 
edy.     (Eng.  and  Min.  Journ.,  Jan.  11,  1919  ;  3  p.)      20c. 

OTHER    METALS 

10415 — ALUMINITM — The  Analysis  of  Aluminum  Alloys  and 
Metallic  Aluminum.  J,  J.  Fox,  E,  W.  Skelton  and  F.  R.  Ennoss. 
(Journ,   Soc.  Chem.   Ind.,  Dec,  31,   1918;   5J  pp,) 

10416 — ANTIMONY  in  1918,  K,  C.  Li,  (Eng,  and  Min.  Journ.. 
Jan.  11.  1919  ;  1  p.)      20c, 

10417 — CHROME — Recent  Activities  in  the  Quebec  Chrome  In- 
dustry. Robert  Harvie.  (Bull.  1,  Can.  Min.  Inst..  Jan..  1919  L  3 
pp.) 

10418 — CHROME  MINING  in  Canada.  Robert  Harvie.  (Eng, 
and  Min.  Journ.,  Jan,  18,  1919  ;  1  p,)  ,  20c. 

10419 — CHROME  ORE  in  1918,  P.  F,  Sharpless.  (Eng.  and 
Min,  Journ,,  Jan,   11,  1919;   3  P-)      20c. 

10420 — MAGNESIUM  in  1917,  Ralph  W,  Stone,  (Mineral  Re- 
sources of  the    U,    S..    1917— Part   I;    5    pp.) 

10421 — MANG.VNESE  ORE  in  East  Tennessee.     Henry  V.  Max- 


well.     (Eng.  and  Win.  Journ.,  Jan.   18,  1919; 


.)      20  c. 


10422 — MANGANESE  ORE  in  1918.  (Eng.  and  Min.  Journ.. 
Jan.    11,    1919  ;    U   pj).)      20c. 

10423 — MOLYBDENUM  Within  the  Empire.  Sydney  J.  John- 
stone.     (Journ.  Soc.   Chem.    Ind.,    Dec.   16.    191S  ;    2  pp.) 

10424— MOLYBDENUM  ORE  MARKET  in  1918.  Charles 
Hardy.      (Eng.   and  Min.  Journ.,  Jan.   11.  1919;   i  p).     20c 

10425— MOLYBDENUM  ORES  in  1918.  (Eng.  and  Min.  Journ.. 
Jan.  11,  1919;  3  p.)     20c. 

10426 — PALLADIUM.  SELENIUM.  ETC. — Uncommon  Ores  and 
Metals  in  1918.  H.  C.  Meyer.  (Eng.  and  Min.  Journ..  Jan  11. 
1919  ;   13  pp.)      20c. 

10427— PLATINUM  in  1918.  (Eng.  anA  Min.  Journ..  Jan.  11. 
1919  ;    i  p.)      20c. 
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1042S — QUICKSILVER  in  California.  Murray  Innes.  (Eng. 
and  Mir.  Journ.,  Jan.  11,  1919;  i  p.)      20c. 

in4:<> — Qt'TCKSTLVEn  in  Texas  in  iniS.  W.  D.  Burcham. 
tEns-  and  Min.  Journ.,  Jan.   18,   1919;  J  p.)      20c. 

10430 — Ql-ICKSII,VER — Xletallurfr>'  of  Quiok.silver.  Murray 
Innes.      lEng.  and  Min.  Journ..  Jan.   11,   1919;  J  p.)      20c. 

10431 — TIX — A  Symposium  on  the  Conseryation  of  Tin.  (Bull. 
144.    .\.    I.   M.   E..   Dec.    1918:    36  pp..    illus.)      40c. 

10432 — TIN — Slime  Treatment  on  Cornish  Frames:  with  Par- 
ticiilar  Reference  to  the  Effect  of  Surface.  S.  J.  Truscott.  (Hull. 
171.  I.  M.  M..  r>ec.  12.  1918:  4  pp..  illus.)  Further  contributed 
rcniark.s  on  article  previously   indexed. 

10433 — TTX — The  Cassiterile  Deposits  of  Tayoy.  J.  Coggin 
Brown.     (Uec.  (leol.  Sury.  of  India.  May.  1918;  11  pp.) 

10434— TIX  Market  in  1918.  J.  H.  Lang.  (Eng.  and  Min. 
Journ..  Jan.  11.  1919  ;  1  p.)     20c. 

1043,"; — Tl'XGSTEX — The  Metallography  of  Tunpsten.  (Bull. 
144.  .\.  I.  M.  R..  Dec.  1918;  311  pp.)  Discussion  of  paper  bj- Zay 
Jeffries,    previously    indexed.      40c. 

1043fi — Tl'XGSTEX  IXDl'STRY  in  1918.  George  J.  Toung. 
(Eng.  and  Min.  Journ.,  Jan.  11.  1919  ;  2  pp.)     20c. 

10437 — TUXGSTEX.  MOLYBDEXUM  AND  VANADIUM.  E. 
S  Boalich  and  W.  O.  Castello.  (Prelim.  Report  No.  4.  Calif. 
State  Min.  Bureau.  Mar..  1918;  34  pp.) 

10438 — TUXGSTEX  ORE  MARKET  in  1918.  Charles  Hardy. 
(Eng.  and  Min.  Journ..  Jan     11,    1919  ;   1   p.)      20c. 

XOX.METALLIO  MINERALS 

10439 — -ASBESTOS — British  Empire's  Resources.  (So.  Afr.  Min. 
Journ.,  Oct.  12.  1918  ;  U  pp.)     40c. 

10440 — ASBESTOS  INDL'STRY  in  1918.  (Eng.  and  Min.  Journ.. 
Jan.   11,   1919  ;   3  p.)      20c. 

10441 — ASPU.XI.T.  Related  Bitumens  .nnd  Bituminous  Rock  in 
1917.  John  I'.  Xnrthrop.  (Mineral  Resources  of  the  L'.  S..  1917 
— Part  II;  20  pp..  illus.) 

10442 — R.VRTTES  AXD  R.VRIT'M  Produrts  in  1917.  Tames  M. 
Hill.     (Mineral  Resources  of  the  U.  S.,   1917 — Part  II ;  7  pp.) 

10  113 — FT^T'ORSI'AR  .VXD  CRYOLITE  in  1917.  Ernest  F.  Bud- 
chard.      (Mineral  Resources  of  U.  S.,  1917 — Part  II;  12  pp.,  illu;^.) 

10444 — GRAPHTTF. — The  Canadian  Graphite  Industry.  Hugh 
S.  .Spence.  (Summary  Report.  Mines  Branch  of  the  Can.  Deju. 
of  Mines.   1917  ;  2  pp.) 

1044.'; — GRAPHITE  MIXIXG  in  Xew  York  State.  D.  H.  Xew- 
land.      (Eng.  and   Min.  Journ.,   Jan.   18,   1919;   3   p.)      20c. 

10446 — MAGNESTTE  INDUSTRY  in  1918.  (Eng.  and  Min. 
Journ.,  Jan.  11.   1919;   1  p.)      20c. 

10447 — PHOSPHATE  ROCK  in  1917.  With  Notes  on  Phos- 
phorus. Ralph  W.  Stone.  (Mineral  Resources  of  the  U.  S.,  1917 
— Part  II ;   12   pp.) 

10448^POTASH  in  1918.  (Eng.  and  Min.  .Journ..  Jan.  11.  1919: 
i  p.)      20c. 

10449 — PYRITES.  SULPHUR  and  Sulphuric  Acid.  (Eng.  and 
Min.  Journ..  Jan.   11.   1919  ;   1  p.)      20c. 

10450 — STOX'E  in  1916.  G.  F.  Loughlin.  (Mineral  Resources 
of   the    I'.    S..    1916 — Par'.    11;    86   i)p..    illus.) 

10451— TALC  AXD  SOAPSTONE  in  1918.  (Eng.  and  Min. 
Journ.,  Jan.    11.    1919;    i  p.)      20c. 

PETROLEUM  AND  NATURAL  GAS 

104B2 — EXGLAXD — Search  for  Petroleum  in  the  Derbyshire 
Coalfield.  T.  Sington.  (Iron  and  Coal  Tr.  Rev..  Dec.  27.  1918: 
1  p.)     Conclusion  of  article  previously  indexed.     40c. 

10453 — EXGLAXD  AND  WALES — Oil  Deposits  in  England  and 
Wnle.s.  (Iron  and  Coal  Tr.  Rev..  Dee.  13,  1918;  i  p.)  Conclusion 
of  article  preyiouslyi  indexed.     40c. 

10454 — MONTANA — Geology  and  Oil  and  Gas  Prospects  of 
the  Lake  Basin  Field.  Montana.  E.  T.  Hancock.  (Bull.  691-D. 
U.  S.  Geol.  Surv.,  July  17,  1918;  48  pp.,  illus.) 

1045S — OIL  SHALE.S — Oil-Yielding  Shales  In  the  Province  of 
New  Brunswick.  Louis  Simpson.  (Hull.  1.  Can.  Min.  Inst..  Jan. 
1919;   5   |)p  ) 

10456 — OKLAHOMA — Structure  and  Oil  and  Gas  Resources  of 
the  Osage  Reservation.  Oklahoma.  Wilson  B.  Emery.  Dean  E 
Wlnrhe.^ler,  C.  F,  Rowen.  and  K.  C.  Heiild.  (Mulls.  686-R.  686-C. 
686-D.    f.)>6-E  and    6S6-G.   I'.    S.    Gcol.    Surv..    1918.) 

104K7— SCOTTISH  MINERAL  OIL  TXDUSTRY.  The.  (Journ. 
Soc.  Chr-m.    Ind..    I  i.e.    31.    1918;    i;    pp.) 

10458 — TEXAS — The  Oil  Fields  of  Northeastern  Texas.  W.  L 
Watts.  (Min.  and  fill  Bull..  Dec.  1918;  4i  pp..  Illus.)  Conclu- 
sion of  article  previously  indexed. 

F.roNOMIC    flEOLOGY — GF.NEBAL 

10459 — INDIA — General  Report  of  the  Geological  Survey  of 
India  for  the  Year  1917  H  H.  Hayden.  (lUc..  Oeol.  Surv.  of 
India,  May.    1918  ;   22  pp.) 

10460 — .10UTHWE.1T — Notes  on  Certain  Ore  Deposits  of  the 
Southwest       W.   Tovote       (Hull.   A.    I.    M.    K..  Oct.    1918;    13J    pp  ) 

10461 — TESTS — Field  Tests  for  the  Common  Metals  In  Min- 
erals.    Geo.  R.  Fansett.     (Bull.  93.  Univ.  of  Arl«.,  1918-19;  21   pp  ) 

MINING GKN'KHAL 

10462— ALASKA— Broad  Pass.  Alaska.  F.  I,«  Rol  Thurmond 
(Min.  and  .Scl.  Press,  Jan.  11,  1919;  U  pp.,  IllUB.)     20c 

10)6.1— AC^TRALASIA  In  1918.  W.  P.  Oeary.  (Eng.  and  .Min. 
Journ..  Jan.  11,   1919;  2  pp.)      20c 

10464— BRAZIt. — Mineral  Resources  of  Rraill.  (The  Stallst. 
l-ec     11.    1918  .   II  i.p  I      !"• 

10465 — BRITISH  COI,UMBIA — Mining  In  British  Coliimt.iii  in 
1918  Robert  Dunn.  (Eng.  and  Min.  Journ..  Jan.  11,  191'':  1  p  > 
20c 

10466 — CENTRAL  AND  SOUTH  AMERICA  In  1918.  (Eng 
and  Min.  Journ.,  Jan.  11.   1919;  4|  pp.)     20c. 

10487 — COLORADO — Minlnir  In  Colorado  In  1»1«.  Geo.  E 
Collins       (Eng.  and  Min    Journ.,  Jnn     18     1919;   2|  pp )      2nr 


10468 — CI"BA — Mining  in  Cuba  in  1918.  (Eng.  and  Min.  Journ.. 
Jan.  11.   1919;  i  p.)     20c. 

10469 — DUST — The  Effects  of  Dust  Inhalation.  J.  S.  Haldane. 
(.Tourn.  of  Ch.-m..  Met.  and  Min.  Soc.  of  So.  Afr..  Sept..  1918  ; 
5i  pp.)      Discussion  of  article  previously  indexed.     60c. 

10470 — LABOI;  and  Mining  in  1918.  F.  F.  Sharplcss.  (Eng. 
and  Min.  Journ..  Jan.   11.    1919;   li   pp.)      20c. 

10471 — MANITOBA — Mining  in  Manitoba  in  1918.  R  C.  Wal- 
lace.     (Eng.  and  Min.  Journ..  Jan.  11.  1919;  }  p.)      20c. 

10472 — MEXICAN  MINING  in  1918.  (Eng.  and  Min.  Journ. 
Jan.  11,  1919;  1  p.)     20c. 

111473 — XEW  COX'STRUCTION — New  Mining  and  Metallurgical 
Construction  in  1918.  (Eng.  and  Min.  Journ..  Jan.  11.  1919:  5 
pp.)      20c. 

10474 — ONTARIO — Mining  in  Ontario  in  1918.  Thomas  W. 
Gibson.      (Eng.   and  Min.   Journ.,  Jan.   11.    1919;   2  pp.)      20c. 

11117.-, — PFMI'  ST.VTIOX — A  Xon-Drowning  Pump  Station.  C. 
Erb  Wuench.     (Min.  and  Scl.  Press.  Jan.  4.  1919  ;  1  p..  illus.)     20c. 

10476— QUEBEC — Mining  in  the  Province  of  Quebec  in  1918. 
Theo.  C.   Denis       (Cum     .Min.   Journ..   Dec.    15.    1918;   3   p.) 

10477 — SHAFT  PILLAR — Xotes  on  the  Removal  of  a  Vertical 
Shaft  Pillar.  .!.  Chillon.  IJourn.  of  Chem..  Met.  and  Min.  Soc. 
of  So.  Afr..  S>'Pt..  1918;  21  pp.)  Di.scussion  of  article  previously 
indexed. 

10478 — T'XITKD  ST.NTES — General  Review  of  Mining  in  the 
United  States  in  1918.  (Eng.  and  Min.  .lourn..  Jan.  11.  1919: 
5  pp.)      20c. 

10479 — WIRE  ROPES — Interior  Corrosion  of  Wire  Ropes.  Re- 
port of  Wm.  Fleet  Robert.son.  (Can.  Min.  .lourn.,  Jan.  8.  1919  : 
2   pp.) 

FLOT.VTION 

(See   also    "Lead  and  Zinc") 

10480 — DEVELOPMEXTS  in  191 S — The  Flotation  Process.  A. 
W.  Allen.      (Eng.  and   Min.   Journ..  Jan.    11.    1919;   3i  pp.)      20c. 

10481 — UT.MI  COPPER  EXTERPRISE — VII.  Flotation  Prac- 
tice. T.  A.  Riokard.  (Min.  and  Sci.  Press,  Dec.  7,  1918;  41  np.. 
illus.)     20c. 

OKK     I>RKSSIXr — GENERAL 

10482 — CRUSHIXC  RESISTAXCE  of  Various  Ore.s.  (Bull.  142. 
A.  I.  M.  E..  Oct.  1918;  21  pp.)  Discussion  of  paper  by  Luther 
W.   Lennox.  previn\isly   indexed. 

10483 — DEVELOPMEXTS  in  1918 — Xotes  on  Ore  Dre.s.sing. 
A.  W.  Allen.      ( i;iig    and  Min.  Journ..  Jan.  11.  1919;  2  pp.)     20c 

MKT.VLLURGY — GENERAL 

10484 — GR.MX  CUdWTH  in  Metals.  Zay  Jeffries.  (Advance 
Copy.   In.st.  of  .Mii.ils.  S.-pt..    1918:   32   pp..   illus.)      40c. 

10485 — NEW  CONSTRUCTION — New  Mining  and  Metallurgical 
Construction  in  1918  (Eng.  and  Min.  Journ.,  Jan.  11,  1919;  5 
pp.)      20c. 

FUELS 

(Sec    also    "Petroleum    and    Natural    Gas") 
10486 — PUI.Vi;r,I7.KD    C0.4L — The   I'se   of    Coal    In    Pulverized 
Form.      (Bull     111.    .\     I.    M.    E..    Dec.    1918:    4i    pp.)      Discussion 
of  papir  of   11     I:    Cnllins.  previously  indexed.      40c 

10487 — WOOD — The  Production  of  Power-Gas  from  Wood  Les- 
lie B.  Williams       (.Min.   Mag..   Xov..    1918;    5  pp.)      40c. 

M1MN<;  AM)  MET.VLLURGir.VL  MACHINERY 

10488— ELi:cTi;iC-FL"RXACE  DEVELOPMENTS.  J.  Bibhy 
(Iron  and  Coal  Tr.  Rev..  Dec.  27.   1918;   4  pp..   illus.)      40c. 

10489 — ELECTRIC  MOTORS — Cooling  of  Electric  Motors,  with 
Special  Refer.nc  I-  In  Totnllv  Enclosed  M:i<hines  P.  A.  Mossrtv 
(Iron  and  Coal  Tr.  Rev..  Dec.  13.  1918;  li  pp.  illus.)     40c. 

MISCELLANEOUS 

10490 — Al'STCALIA — Impressions  of  .\uslralla  and  the  Aus 
trallans.  Georgr  C.  Stone.  (Eng.  and  Min.  .lourn.,  Jan.  4.  1919: 
2J  pp.)     20c 

lfl4!)l_CHP.<iXOLOGV  of  Mining  for  1918.  (Eng.  and  Min 
Journ.  Jan.   11.   1919;  21  pp  )      20c 

lfl4!);_piVinEXDS — Mining  Dividends  In  1917  and  1918.  (Eng 
and  Min.  .(imrM     Jan.  11.   1919.  3  pp.)      20c. 

10493 — ENGINEERING  SOCIETIES — Consolidating  the  Amer- 
ican KnglneirliiK  Professions  .\.  I '.  Fllnn.  (Eng.  and  Min 
.Tourn..  Jnn.   I.   1919;  21  pp.)      20c. 

10494 — GOVIORNMENT  OWNERSHIP — Should  the  Oovemmenl 
Own  111'-  T.  I.  iriaphs?  Clarence  H  .Mackny.  (Eng.  and  Min. 
Journ..  .Ian     is     1919:  2   pp  )      20c. 

10495— ROAD  MATF.RIAT„s — Non-Bituminous  Road  Materials 
L.  Relneek.        i  i;eon.  Geol.    Pec.   1918;   40  pp..  Illus) 

10496— Rf.vpi  A— The  Russian  Industrial  Nightmare.  (Eng 
and   Min    .l..u, :,      Xov.    16.    1918;    IJ    pp  )      20c. 

lfl4n7_ST\T|-  GEOLOGICAL  .\ND  MINING  OFFICIALS. 
(Eng    ami    Mim     .lourn..  J»n     11.   1919.    ]   p)      20c. 

10498-  SI  "IKS  AND  BONDS- Mining  Stocks  In  1918.  (Eng 
nnd  Mill    .l..ni  ■,     Jan.  18.    1919:    1]  pp  )      2(>r 

10499  W\I!  A  Review  of  the  Work  of  the  War  Committee 
iif  Teehnliiii  s'"!  lefles.  ( Elig  nnd  Min.  Journ..  Jan.  4.  1919; 
2  pp.)      20r 

lOSOrt  ■\V\r  Mining  Knein.ers  In  the  War.  F.  F  Sharpless. 
(Bn|.  and    M        Juurn,,  Jan     (.    1919;  31  pp..   Illus)      20c 

insni      \\  i;,  idluslnii  III      Xnt     Reconstruction.       (Eng     and 

Min    .!<■'  1918      :i   pii  )      20c       .Notes  by  J.    R.    Flnlav 

rrad   m  i    the    N.  w    York    Section  of  the  Mining   and 

Melnllin  i  .    of   America. 

I050:      V  I  I  ME    MINERAL    ACTIVITIES    In    Washington. 

EdM>n  s    I  ,  (l-;con.  Ueol  ,  .Nov..  1918;  14  pp  ) 
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Personals 


Havp  Vou  Contributed  to  the  Association 
of  tlie   i'lth    lingineers? 

Mark  K.  Lamb,  mining  engrineer,  is  now  in 
Paris. 

Albert  G.  Wolf  is  in  Xe\v  Yorli  on  pro- 
fessional business. 

S.  A.  lonidcs,  metallurgical  engineer,  has 
returned   to   Denver.   Colorado. 

Basil  l"rescott  has  returned  to  Lordstaurg. 
N.  M..  from  field  examination  work  at 
Santa  Eulalia,   Chihuahua,   Mexico. 

Harr.v  .1.  Wolf,  of  the  jralm-"n'olf  Co.. 
has  been  appointed  consulting  mining  en- 
gineer in  the   L'.  S.  Bureau  of  Mines. 

Frederic  K.  Brunton  left  Morenci.  Ariz., 
recently,  tor  Douglas,  where  he  will  be 
engaged  at  the  Phelps  Dodge  Corporation's 
smeltery. 

B.  C.  Oemmell,  general  manager  of  the 
Utah  Copper  Co..  returned  to  Salt  Lake 
City  on  Jan.  14,  after  a  stay  of  a  month 
in  California. 

Huirh  Pioard  was  elected  president  of  the 
Institute  of  Mining  and  Metallurgy,  at  a 
meeting  held  on  Nov.  21,  1918,  to  succeed 
Hush  r.  Marriott. 

Edward  Hoopes.  secretary  of  the  San 
Toy  Mining  Co..  expects  to  visit  the  Lords- 
burg.  X.  M..  district  early  in  February, 
where  he  will  inspect  properties  in  which 
he  is  interested. 

O.  C.  MontfTomer.v,  formerly  superintend- 
ent of  the  Oneida  Mines  Co.'s  operations  on 
the  Cuyuna  Range,  is  in  charge  of  the 
Ida  Mae  mine,  Cuyuna-Minneapolis  Iron 
Co.,   Crosby,   ilinnesota. 

.*rthur  E.  Anderson,  formerly  assistant 
chief  engineer  for  the  Oliver  Iron  Mining 
Co.,  in  file  Virginia.  Minn.,  district,  is  now 
assistant  to  J.  I  no  Sebenius,  general  mining 
engineer  at  Duluth,   Minnesota. 

Lieut.  F.  A.  Kelley.  recently  stationed  at 
Camp  Humphries.  A'a..  as  an  instructor  of 
engineers,  has  been  appointed  superintend- 
ent of  the  Majorca  mine  of  the  Pickands- 
Jlather  Co..  at  Calumet.  Minn.  He  suc- 
ceeds  Charles   H.   DeVa.v,  who   resigned. 

Micliael  H.  Lovpuian,  formerly  chief 
geologist  of  the  Burma  Mines,  Ltd..  has 
opened  an  oflice  at  32  Broadway.  Xew 
York,  for  the  practice  of  mining  geoIog>'. 
He  will  undertake  prospecting  and  explora- 
tion work  and  the  examination  of  mineral 
deposits ;  also  geological  mapping  and  the 
microscopic  examination  of  rocks  and  ores. 

Koswell  H.  ,Johnson.  of  Pittsburgh,  Penn.. 
recently  registered  at  the  ofHce  of  the  Amer- 
ican Institute  of  Mining  Engineers.  Xew 
York.  Others  who  registered  there  during 
the  week  were  R.  G.  Wayland  ;  J.  A.  Stew- 
art, of  Minneapolis.  Minn.  ;  Douglas  B.  Ster- 
rett.  Washington.  D.  C.  :  Raymond  H.  Sum- 
m,er.  Wilmington.  Del.  ;  and  Raymond  B. 
Ladoo,    of    Cambridge,    Mass. 

.lohn  W.  Sherwin  has  not  resigned  as 
manager  of  the  West  End  and  Halifax 
companies,  as  recently  reported.  The  gen- 
eral manager's  office  has  been  removed 
from  Tonopah.  Xev..  to  Oakland.  Calif.,  and 
the  company  is  developing  a  Federal  lease 
on  .Searles  Lake,  which  facts  were  prob- 
ably the  cause  of  the  error  in  this  respect. 
H.  D.  Budelman  has  been  appointed  mine 
si;perintendent   at    Tonopah. 

r.  F.  Kelley,  president  of  the  Anaconda 
Copper  Mining  Co.  :  Walter  Douslas,  presi- 
dent of  the  Phelps  Dodge  Corporation  ;  R.  L. 
Agassiz,  president  of  the  Calumet  &  Hecla 
Mining  Co..  and  Joseph  Clendenin,  vice- 
president  of  the  American  Smelting  and  Re- 
fining Co..  sailed  for  Europe  on  Jan.  25. 
They  go  abroad  as  a  committee  of  the 
Copper  Export  Association,  to  look  into 
the  foreign  situation. 


Obituary 


Kdnard  M.  Rabb,  mining  engineer,  of 
Denver,  Colo.,  died  recently  in  Tonopah, 
Xev..  of  Spanish  influenza. 

Robert  Anderson  Cook,  mining  engineer, 
died  recently  at  his  home  in  Xew  Bruns- 
wick. X.  J.,  aged  58  years.  He  had  been 
active  in  mining  work  for  many  years  and 
was  also  chemist  for  the  Lehigh  Zinc  Co.. 
of  Bethlehem.  Penn.  He  was  a  member  of 
the    Engineers'    Club   of    Xew    York. 

Chester  .1.  Briees,  mining  engineer,  aged 
34  years,  died  recently  at  an  Kl  Paso. 
Texas,  hospital,  of  pneumonia.  Foi-  the 
last  three  years  he  had  been  engaged  in 
experimental  and  research  work  in  ore  con- 
centration and  in  mill  designing  for  the 
American   Smelting  and   Refining  Company. 


American    Institute   of   Mining    Engineers, 

Xew  York  section,  held  its  regular  meeting 
Jan.  22.  at  the  .Machinerv  Club.  50  Church 
St..  Xew  York.  The  principal  talk  of  the 
evening  was  from  "Xotes  on  a  War-Time 
Trip  to  Europe,"  by  H.  C.  Parmelee.  editor 
of  Chemical  and  iletaJhirfiicaJ  Engineering. 
There  was  also  a  discussion  conducted  by 
the  committee  on  institute  activities. 

.\meripan  Institute  of  Electrical  Engi- 
neers, Denver  section,  held  its  first  regular 
dinner  meeting  of  the  year  on  .Jan.  18.  at 
the  Denver  Athletic  Club.  The  speaker 
of  the  evening  was  Franklin  P.  Wood,  of 
Trinidad.  Colo.,  who  addressed  the  meeting 
on  the  subject  of  'The  Future  of  Public 
Utilities  as  Affected  by  the  War."  A  lively 
discussion  follOAved,  entered  into  by  F.  W. 
Hild.    E.   A.   West,   and   others. 

Engineers'  Club  of  Northern  Minnesota 
recently  elected  the  following  officers  for 
the  ensuing  year:  A.  Tancig.  Chisholm. 
president  ;  Ellery  .Anderson,  Chisholm.  vice- 
I>resident  ;  Kenneth  Duncan.  Hibbing.  secre- 
tary-treasurer ;  W.  R.  Van  Slyke,  Eveleth. 
L.  D.  Davenport.  Hibbing.  and  A.  E.  Ander- 
son, Duluth,  directors.  The  regular  ineet- 
ing  was  held  at  Hibbing.  Minn..  Jan.  25. 
and  the  annual  banquet  of  the  club,  which 
will  take  place  at  the  Oliver  Club.  Hibbing, 
on  Feb.  22.  was  the  principal  item  of  new 
business   discussed   at   that   meeting. 

Teknik  Club,  of  Denver.  Colo.,  held  its 
first  regular  meeting  and  dinner  of  the 
year  on  Jan.  14,  at  the  Shirley  Hotel.  Henry 
W.  Dahlberg.  of  the  Great  Western  Sugar 
Co..  addressed  the  meeting  on  the  subject 
of  "The  World's  Sugar  Supply."  and  was 
followed  by  Prof.  I.  E.  Cutler,  of  Denver 
University,  who  explained  in  an  illustrated 
lecture  the  effects  of  "Xenia."  Howard  C. 
Parmelee,  formerly  secretary  of  the  club 
and  now  editor  of  Chemictd  and  Metal- 
lurgical Engineering,  was  elected  an  hon- 
orary member.  About  50  members  were 
present. 


Industrial  News 


General  Briquetting  Co.,  25  Broad  St.. 
Xew  York,  is  installing  its  new  demonstra- 
tion and  custom  briquetting  plant  at  57th 
St.  and  12th  Ave,  Xew  York,  H.  K. 
Schoch.  chemist,  recently  with  the  Xational 
Bureau  of  Standards.  Washington,  D.  C, 
and  George  R.  Cowan,  briquetting  engi- 
neer, of  Ellington  Field.  Te.xas.  have  re- 
sumed their  positions  with  the  company, 
at  25  Broad  Street. 

Wheeler  Condenser  and  Engineering,  Co., 
of  Carteret.  X'.  J.,  announces  that  it  has 
obtained  from  the  Schutte  &  Koerting  Co.. 
of  Philadelphia,  through  the  Alien  Property 
Custodian,  the  exclusive  right  to  manufac- 
ture and  sell  steam  jet  air  pumps  under 
patent  Xo.  968.926.  in  connection  with  sur- 
face condensers,  jet  condensers,  barometric 
condensers,  vacuum  pans  and  evaporating 
apparatus.  Test  data  and  full  information 
will   be  sent  on   request. 


Trade  Catalogs 


Tfangh     Drill     .Steel     Punching     Machine. 

Denver  P,ock  Drill  Manufacturing  Co.,  Den- 
ver, Colo.  Bulletin  10-V,  Dec,  1918;  6  X 
9J  ;  pp.  4  ;   illustrated. 

Tractors.  Woodward  Garage  and  Truck 
Attachment  Co..  Pico  and  .\lvarado  Sts., 
Los  Angeles,  Calif.  ;  8J  x  11  ;  pp.  G  ;  illus- 
trated. Descriptive  of  industrial  and  lum- 
ber   tractors. 

Ladew  Leather  Belting.  Edw.  R.  Ladew 
Co.,  Inc..  Glen  Cove.  N.  Y.  ;  pp.  108  ;  6  x  9  ; 
illustrated.  A  book  devoted  to  Ladew 
leather  belting,  giving  the  history,  stand- 
ards, policies,  and  methods  of  the  company. 

Roots  Rotary  Blowers.  P.  H.  and  F.  M. 
Roots  Co..  ConnersvUle.  Ind.  Catalog  No. 
68:  11  X  85  ;  pp.  48:  illustrated.  Descrip- 
tive of  Roots  products,  among  which  are 
blowers,  gas  exhausters,  water  pumps,  vacu- 
um pumps,  and  valves,  and  of  the  purposes 
for  which  they  are  used. 

Steelcrete     .Machine    Xiuards.       Expanded 

Metal  Engineering  Co..  8  West  40th  St.. 
Xew  York.  Pp.  40:  31  x  6,',:  illustrated. 
A  catalog  describing  Steelcrete  machine 
guards,  mesh  for  reinforced  concrete,  spe- 
cial meshes,  machine  guard  accessories  and 
other  products,  and  the  various  ways  in 
which  they  can  be  used  to  advantage 


United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
JMining  Journal"  at  25c.  each.  Britisli 
liatents  are  supplied  at  40c.  each. 

Phosphate — Prooe.ss  lor  Making  Phos- 
phoric Aqid.  William  H.  .Vllen.  Detroit. 
Mich.  (U.  S.  No.  1,285,575  ;  Nov.  26,  1918.) 
Potash — Treatment  of  Feldspar,  Leucite, 
and  the  Like.  Franz  A.  Rody,  Johnson  City, 
Tenn..  assignor  to  Metallurgical  Co.  of 
.-\merica,  Xew  York.  X.  Y.  (U.  S.  No. 
1,285,796  ;    Nov.    26,    1918.) 

Potassium  Bearing  Silicates.  Method  of 
Treating.  Walter  Glaeser,  Brooklyn,  N. 
Y.,  assignor,  by  mesne  assignments,  to 
Potash  Extraction  Corporation,  New  York. 
X  Y.  (U.  S.  No.  1,285,121-2  :  Nov.  19, 
1918.) 

Potassium  from  Flue  Dust.  Process  of 
Extracting.  Edward  W.  Haslup,  Bronx- 
vilie,  N.  Y..  assignor  to  Haslup  &  Peacock. 
Inc..  Xew  York.  X.  Y.  (U.  S.  Xo.  1.285,- 
152;    Xov.    19,    1918.) 

Reduction,  Process  for  Treatment  of  Ores 
and  Solid  Salts  by  lOlectrochemical.  Adrien 
Armand  Maurice  Hanriot,  Paris.  France. 
(U.   S.   Xo.   1,285,690;   Nov.   26,   1918.) 

Rock-I>rill,  Gasolene.  Rolland  S.  Trott. 
Denver.  Colo.  (U.  S.  No.  1.286,152  ;  Nov. 
26,   1918.) 

Sulphuric  and  Hydrochloric  Acids,  Proc- 
ess for  Manufacture  of.  Harry  V.  Welch. 
Los  Angeles.  Calif.,  assignor  to  Interna- 
tional Precipitation  Co..  Los  Angeles.  Calif. 
(U.  S.  No.   1,285,856  ;   Nov.  26,  1918.) 

.Sulphur  in  Globular  Form  and  Proce.ss  of 
Producing..  Ray  P.  Perry,  Upper  Mont- 
clair,  N.  J.,  assignor  to  Barrett  Company. 
(U.   S.   No.    1,285.358:   Nov.    19,    1918.) 

Tungsten,  Etc.,  Powder,  Method  of  Pro- 
ducing Hollow  Objects  of  Compressed  Me- 
tallic. Carl  A.  Pfanstiehl,  Highland  Park. 
111.,  assignor  to  Pfanstiehl  Companv,  Inc.. 
Chicago.  III.  (U.  S.  No.  1.286,089  ;  Nov. 
26,    1918.) 

Tunnel  Oven.  <^onrad  Dressier,  Marlow, 
England.  (U.  S.  -Xo.  1,285,647;  Nov.  26. 
1918.) 

Vapor  Converters,  Cathode  .Structure  for. 
.Sidney  W.  Farnsworth.  Pittsburgh.  Penn.. 
assignor  to  Westinghouse  Electric  and 
Manufacturing  Co.  (U.  S.  No.  1.285,966; 
Nov.  26,    1918.) 

Vapor  Converters,  Shielding  Apparatus 
for.  Sidney  W.  Farnsworth,  Pittsburgh, 
Penn.,  assignor  to  Westinghouse  Electi'ic 
and  Manufacturing  Co.  (U.  S.  No.  1.285.- 
967;   Nov.    26.    1918.) 

Furnace,  Electric.  Olof  Sahlin.  London. 
England  (U.  S.  No.  1,286,794:  Dec.  3. 
1918.) 

Furnace,  Melting.  Theodore  W.  Muckle. 
Denver.  Colo.,  assignor  to  Case  Manufac- 
turing Corporation,  Denver,  Colo.  (U.  S. 
No.    1. 286. 71 9:    Dec.    3.    1918.) 

Magnetic  Ore,  Apparatus  Involving  De- 
magnetizing for  Treating.  Edward  W.  Da- 
vis. Miimeapolis.  Minn.  (U.  S.  Xo.  1.286,- 
247  :  Dec.   3,   1918.) 

Nitrates  From  Ammonia.  Etc..  Process 
for  Producing.  Carl  Theodor  Thorssell  and 
Harold  Ludvig  Reinhold  Lunden.  Gotten- 
borg.  Sweden.  (U.  S.  No.  1,286.838  :  Dec. 
3.    1918.) 

Nitrate  of  Calcium.  Process  of  Producing. 
Carl  Theodor  Thorssell  and  Harold  Ludvig 
Reinhold  Lunden.  Gottenborg.  Sweden.  (U. 
S.    Xo.    1.286.839:    Dec.    3.    1918.) 

Ore  Treatment — Process  of  Treating  Re- 
bellious Rare-Metal  Ores.  .Vlfred  L.  Pel- 
Ugrin,  Tucson,  Ariz.  (U.  S.  No.  1.286.400: 
Dec.   3.   1918.) 

Potash — Method  of  Treating  Silicates 
Containing  Potash  and  Alumina.  Harmon 
X.  Morse.  Baltimore,  Md.  (IT.  S.  No.  1.286.- 
718  ;   Dec.    3.    1918.) 

Potash — Process  of  Extracting  Soluble 
Potassium  Salt  From  Feldspar.  Henry 
Blumenberg.  Jr.,  Los  .Vngeles.  Calif.,  as- 
signor to  Chemical  Construction  Co..  Los 
.Angeles.  Calif.  (U.  S.  No.  1.286.513:  Dec. 
3.    1918.) 

Screen.  John  O'Brien.  Stayner,  Ont  . 
Canada.  (U.  S.  No.  1,286,888;  Dec.  3 
1918.) 

Smelting — Process  of  Recovering  Copper 
From  Sulphide  Ores  and  Ore  Products  in 
Electric  Furnace.  Gustaf  Xewton  Kirse- 
bom.  Kjiibenhavn.  Denmark.  (U.  S.  Xo. 
1.286.652  :    Dec.    3.    1918.) 

Steel — Process  for  Eliminating  Pipes  and 
Segregated  Metal  From  Ingots.  Thomas  H. 
Mathias.  'Buffalo.  N.  Y.,  assignor  to  Lacka- 
wanna Steel  Co.,  Lackawanna.  X.  Y.  (U. 
S.    -Xo     1.286.379;    Dec.    3,    1918.) 
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PHOEM.X.  ARIZ. — 4un.  JS 
The  New  Apache  Rallwn.v.  tapping  a 
new  timber  district,  wiih  72  miles  ot  track- 
age will  also  develop  a  new  lignite  coal 
tield  south  ot  Holbrook.  Plans  are  bemg 
made  for  installing  a  groat  sle:im  plant 
for  generating  el-clricity  at  the  coal  bids. 
and  for  wiring  to  points  along  the  Santa 
Fe  and  to  the  mines  of  central  Arizona,  m- 
cluding  Globe.  Jliami.  Jerome  and  Pres- 
cott.  The  coal  is  considered  equal  to  the 
best  at  Gallup. 

EstBblishment  of  a  State  .Smelting  and 
Snmnling  Plant,  to  operate  on  a  10 ',f  pront 
basis,  was  pro^•ided  for  in  a  bill  mtro- 
duced  in  the  last  Arizona  Legislature 
Though  it  was  alleged  by  members  that 
stnall  .shippers  were  being  "lobbed  by 
custom  smelters,  the  minmg  members 
looked  askance  at  the  measure  and  secured 
its  reference  to  a  special  joint  committee 
of  which  Senator  J.  C.  Devine.  of  Pinal 
County,  was  made  chairman.  This  com- 
mittee has  had  three  ineotings.  but  has 
spent  no  part  of  the  $li)"0  anpropnat,  d 
for  its  investigations.  One  of  its  members 
states  that  a  report  will  be  filed  soon  and 
tl^at  it  will  recommend  "no  action.'  with 
some  reference  to  the  present  unusual  con- 
ditions ill  the  copper  industry  of  the  state. 
Appllrnlion  of  Hesert  Power  and  Wafer 
Co.  to  Increase  the  rates  for  power  sup- 
plied to  mines  was  denied  by  the  Arizona 
State  Corporation  Commission  on  Jan.  II. 
which  ruled  that  the  consumer  should  not 
be  called  upon  to  stand  all  the  burden 
created  by  war  conditions,  but  that  utilities 
corporations  should  bear  a  portion  of  it 
in  smaller  returns  and  not  expect  to  real- 
ire  fully  on  investments  until  the  return 
of  normal  conditions.  The  opinion 
recognizes  that  the  company  is  entitled  to 
partial  relief  and  permits  a  temporary  stir- 
charge  of  l.=ij'r  until  otherwi.se  ordered  by 
the  commission,  but  the  application  for  an 
increase  in  rates  is  denied.  The  company 
supplies  power  in  the  Oatman.  Gold  Roads 
and  Chloride  mining  districts  in  Mohave 
County.  The  application  was  opposed  by 
the  Tom  Reed  and  Great  Eastern  mines, 
the   largest    customers   of    the   company. 

TOXOPAH,  NKV. — Jon.  23 
The  Tonopah  Divide  Mine  is  attracting 
much  comment.  Levels  from  the  main 
shaft  have  explored  the  main  vein  on  the  160 
265  and  370  levels,  and  the  shaft  ha-s  been 
sunk  to  the  470-ft.  point,  where  a  station  is 
being  started  and  a  cro.sscut  will  be  drhen 
to  the  vein  first  exposed  The  -'gold  vein 
was  cut  on  the  2t>5  level.  580  ft.  south  of 
the  shaft  The  "new"  vein  was  exposed 
on  the  370  level  by  the  southeast  foot-wall 
drift  on  the  main  "silver"  vein  250  ft. 
from  the  shaft  crosscut.  The  silver  vein 
was  exposed  on  the  160  level  by  the  cross- 
cut drl\en  for  the  puriiose  ot  exploring  the 
gold  vein.  whi,"h  had  yielded  rich  gold  ore 
near  the  surface,  higher  on  the  mountain. 
The  sliver  vein  crops  boldly,  but  the  crop- 
plnga  show  little  of  value  It  was  cut  145 
ft  from  the  shaft  and  has  been  developed 
tor  over  300  ft.  on  the  Ihrec  levels,  show- 
ing an  average  width  of  26  ft.,  all  ore  of 
excellent  grnde.  A  drift  east  on  the  gold 
vein,  at  the  265-ft.  level,  advanced  on 
from  two  to  four  feet  of  ore  nssaying  from 
HO  to  }S0  per  ton.  The  main  sliver  vein 
«lrikcf>  southeast;,  the  new  vein  north- 
east, and  the  gold  vein  due  east  In  de- 
veloping the  silver  vein,  foot-wall  drifts 
have  been  extended  norlhwent  and  soiilh- 
f«oi.  with  crosscuts  and  raises  at  50-ft. 
i,  i<.rvni  1  In  block  out  the  ore.  At  the 
■  the  new  vein  was  exposed  on 
1,  a  drift  was  stnrti'd  snnth- 
ilB    foot    wall    and    a    crosscut 

..rr.ligh      the      veil-,      l.nek     of     the 

fw.t  Willi  of  the  sliver  vein.  The  rook  be- 
tween these  faces  was  broken  down  to  the 
l>oint    where    an     l«-ft      fsoe    who    exposed. 

nil    of    the    ore    averaging    ;ii.<.v.      ■  I  •. r 

ton   and   oar   samples   fr^'i 
aging  $177   per  ton.      Tti' 

Minred     ove-      SO      fl       will 

hanglr-  ■•  •'>       >•    • '   '<    •  i..  

fell  t.,  M.n.l  ihci.;,  ,,1  I,. 
IS8,  ■111  Into  the  silver 
vein  '  <  per  ton.  Both 
the  sii.. .  .....i  I.. ..  -  stand  nearly  verti- 
cal, with  slight  dips,  respectively,  to  the 
northeast  and  sonlheaol.  and  are   nearly  nt 


right  angles.  A.  I.  D'Arcy.  consulting  en- 
gineer, says  the  newly  found  vein  is  the 
older  fissure  and  is  cut  through  by  the 
silver  vein,  which  probably  derives  its  en- 
richment from  the  great  cross  vein.  The 
ground  at  the  junction  is  greatly  crushed 
and  shows  wide  seams  and  masses  of  kao- 
lin, filled  with  particles  and  sheets  ot  com- 
pact, glassy  horn  silver,  some  ot  this  ore 
assaving  over  lOoO  oz.  silver  per  ton.  Ship- 
ments approximating  30  tons  daily  are  be- 
ing sent  to  MacNamara  mill  at  Tonopah, 
where  a  S^":;  extraction  is  secured  by  cy- 
anidation.  An  ore  dump  at  the  shaft  con- 
tains tiiiOO  tons  of  $30  ore.  but  this  is  not 
beins  shipped,  as  it  is  in  part  from  the 
upper  level,  where  the  ore  contains  inolyb- 
dite,  or  yellow  oxide  of  molybdenum, 
which  is  highly  destructive  ot  cyanide.  On 
levels  below  the  molybdenum  metal  is 
powellite.  a  calcium  molybrtate  that  is 
not  soluble  in  cyanide  or  any  alkaline  .solu- 
tion. The  water  level  here  is  estimated  to 
be  not  less  than  700  ft.  Professional  re- 
ports describe  the  geology  as  overlying 
rhyolite  flows,  with  deeper  strata  ot  rhyo- 
lite  breccia,  the  ore  channels  ot  greater 
importance  being  encased  in  the  latter. 
The  principal  owners  of  the  Divide  property 
are  H  .C.  Brougher.  ot  Tonopah,  and  George 
Wingfield.  ot  Reno,  the  latter  president  of 
the  Goldfield  Consolidated. 

B.\TESVII.I.E,  ARK. — Jan.   2S 

Contracts  for  the  Sale  of  3000  Tons  of 
Arkansas  .Manganese  Ore  from  the  Bates- 
ville  field  have  been  made  with  Steel 
Corporation  subsidiaries  at  the  following 
prices:  Ore  of  459^,  55c.  per  unit,  or  $24.75 
per  ton;  46';;,  60c.,  or  $27.60  per  ton;  47":;, 
65c.,  or  $30.55  per  ton;  ASn.  70c.  or  $33.60 
per  ton;  49';.  75c..  or  $36.75  per  ton:  and 
50";;,  80c.,  or  $40  per  ton.  These  prices 
include  Chicago  delivery,  and  freight  to 
Chicago  is  $4.56  per  ton.  As  the  cost 
ot  mining  at  Batesville  has  been  lowered 
recently,  these  prices  probably  mean  a  fair 
leturn  to  favorably  situated  properties.  A 
recent  carload  shipment  to  Birmingham 
running  less  than  50'*  was  settle<l  for  at 
80c.  per  unit,  f.o.b.  Birmingham,  freight 
to  Birmingham  being  under  $3.  Contracts 
are  now  under  negotiation  with  Bates- 
ville producers  tor  shipment  of  lO.flOO  tons 
over  a  period  ot  a  year  at  about  the  prices 
given  above. 

DVI-VTH,    MINX. — .Ian.    3,% 

The  Second  Wave  of  Iiillnenia  has  struck 
the  Minnesota  ranges,  and,  though  not  a.s 
serious  as  the  first  one.  is  causing  marked 
reductions  in  the  working  forces  of  the 
mines. 

t'ndrrErnund  Miners  Retnrnliig  from  Ser- 
vice in  the  Army  are  being  put  to  work 
at  their  old  jobs  as  fast  as  they  are  dis- 
charged, and  returned  men  from  other 
divisions  of  the  Industry  are  being  ac- 
commodated during  the  dull  sca.soii  alini..-;! 
without  exception.  These  will  he  put  back 
on  their  old  jobs  as  soon  as  shipping  opens. 

stripping     Operators     are     being     greatly 
benefited     bv     the    non-appearance     of     the 
,y  frosts  usual  to  the  Minne.sota  rang 


nt  this  time  of  year.  Many  operators  who 
are  annually  forced  to  close  down  or  cur- 
tail nbout  Jan.  1.  because  of  excessive 
powder  cost.",  are  still  running  at  full  capac- 
lly,  with  every  prospect  of  continuing  rlnlit 
through  until  spring.  The  Wlnslon-Dear 
'•o  riiitler  Bros..  Guthrie  Bros,  and  the 
Oliver  Iron  Mining  Co.  are  Included  among 
these. 

.\llcii  Workmen  of  Ihs  M»««bl,  Vermilion 
nnri  <'n.vun«  Ranees  who  refuse  to  declare 
their  Intention  of  remaining  In  this  country 
after  the  restoration  i>f  pence  will  he  cnll.-il 
upon  to  waive  their  income-tax  exemptl.Mi 
and  pav  to  the  Federal  Government  a  2 
lax  based  on  their  gross  earnings  diiriiik- 
lillH.  On  the  January  pay  day  at  :ill 
mine  ofiices  on  these  ranges,  each  alien 
work  man  wa-  clv.n  the  privilege  i<(  he. 
i  .1  ■  '  lilt  or  n  non-derlarant 
it   this  time  Inill.  lite   tl,  ,t 

r      such     empli'Vee.:      liii\. 

I     1     ii  I    lit  ion  and  Intend  |..  return 

I..  Hull  iKitiv-  linuls  nt  the  first  p....sil.|. 
oPiiort  unity, 

A  Surl««  of  Two  Per  Cent,  on  the  Vsliir 
of  Or»  at  the  mouth  of  the  mine  Is  pi..- 
Vlded  for  In  one  of  four  bills  of  direct  In 
terest    to   mine   owners   and   operators   that 


are  before  the  Minnesota  Legislature,  now 
in  session,  which  is  paying  particular  at- 
tention to  the  mining  industry.  This  sur- 
tax is  the  legitimate  successor  of  the  ton- 
naee  tax  bills  of  previous  sessions. 
Another  bill  is  a  part  of  the  Non-Part isan 
League  program  and  provides  for  a  tax  of 
10' r  on  the  net  value  ot  the  ore  as  de- 
termined by  chemical  analysis.  A  Senate 
bill  would  make  it  unlawful  for  a  corpo- 
ration to  pay  a  salary  to  a  deputy  sheriff  to 
act  as  watchman  over  its  property,  and 
another  Senate  bill  provides  that  any 
worker  who  pays  a  certain  weekly  sum  for 
medical  attendance  shall  have  the  privilege 
ot  choosing  his  pliysician. 

VICTORI.V,  n.  C. — Jan.  2S 
Ore   Resources   of   the   Greenwood    District 

ot  British  Columbia  are  to  be  investigated 
bv  two  government  mining  engineers  ap- 
ixiinted  by  the  Minister  ot  Mines.  William 
Sloan.  'They  are  expe^'ted  to  submit  reports 
at  the  earliest  possible  moment.  This  step 
was  taken  by  Mr.  Sloan  after  listening  to 
the  representations  ot  citizens  ot  Green- 
wood who  are  making  efforts  to  have  the 
local  smeltery  of  the  Canada  Copper  Cor- 
poration  reopened. 

The  Mine  Owners'  .Association  ot  British 
Columbia  will  not  recognize  the  committee 
which  has  bnen  authorized  by  the  Dominion 
government  to  investigate  the  question  of 
rates  charged  for  ore  treatment  by  the 
Consolidated  Mining  and  Smelting  Co..  at 
its  Trail  smelterv.  has  been  stated  in  effect 
bv  C.  F.  Caldwell,  president  ot  the  asso- 
ciation. Mr.  Caldwell  says:  "Should  the 
mine  owners  apiiear  before  this  comnuttee 
thev  would  be  giving  their  approval  ot  this 
mode  ot  investigation.  We  publicly  pro- 
tested to  both  the  Dominion  and  Provincial 
governments  against  the  committee  form  ot 
investigation,  believing  it  was  brought 
.about  for  the  express  purpose  ot  defeating 
the  resolution  of  the  mine  owners,  which 
asked  for  the  appointment  of  a  Royal  Com-  ' 
mission,  one  member  to  be  chosen  by  the 
mine  owners,  one  by  the  smelter,  and  one 
bv  the  government.  This  would  have  been 
an  investigating  commission  which  would 
have  brought  results."  .■\.  meeting  ot  the 
committee  was  .si-heduied  for  Jan.  21  at 
Nelson,    British    i^'olumbla. 

TIIETFORD,  (Jl'E Jan.  20 

Operations    in    the    .Vsbestos    Indnstry    in 

Quebec  have  in  no  wise  diminished  since 
the  signing  ot  the  armistice.  Whatever 
decrease  may  have  occurred  In  the  war 
demands  has  been  taken  by  the  unfilled 
orders  which  were  being  hold  over.  The 
shipbuilding  program  of  the  various  coun- 
tries is  looked  lo  as  a  compensation  for  any 
decreas.'  in  war  orders,  so  that  the  pros- 
pects for  asbestos  in  the  near  future  look 
pi-omlsing.  l«abor  has  become  more  plenti- 
ful, thougli  there  Is  no  disposition  to  lower 
wages  as  long  as  present  prices  tor  produc- 
tion are  realized  Higher  elllciency  Is  being 
obtained  through  contract  work  wherever 
possible,  as  well  as  by  means  of  various 
bonus  systems  when  applicable.  In  mining, 
the  chief  point  of  Interest  is  the  compara- 
tive results  obtained  by  the  recently  In- 
stalled underground  systems.  In  contrast  to 
the  original  svstems  of  quarrying  used 
sii'ce  the  inception  ot  the  Industry.  It  is 
generailv  held  that  whatevi-r  advantages 
mav  he  gained  bv  the  underground  system 
r>r  'mining  for  asbestos,  such  advnntag«'s 
being  continuous  o|)emtion  In  wet  or  stormy 
rteather.  hotter  working  conditions  for  the 
winter  season,  and  mechanical  sopanitlon 
of  crude,  fiber  and  waste  rock,  are  nwre 
than  offset  bv  the  advantages  of  quarrying. 
Among  the  latter  are  cheaper  rock  blasting. 
su)>erior  advantages  for  sorting  of  crudes 
from  mill-rock  as  well  as  mill-rock  from 
waste  rock  and  earth,  and  cheaper  handling 
and  freedom  from  wood  splinters  In  the 
II  her.  A  svstem  of  ore  storage  bins  Is  now 
being  tried,  to  take  .-are  of  any  excess  pro- 
duction that   may  accrue. 

Chrome  Operations  In  Onrhee  have  fallen 
..rr  the  last  few  months,  and  general  inter- 
est is  now  evidenced  In  the  iiuestlon  as  to 
wiiether  the  Canadian  Industry  will  survive 
Iho  competition  of  pre-war  competitive 
Melds,  such  as  New  Cale<lonla  and  Asia 
Minor.  Several  companies  are  equipped 
with  up-to-date  concentmllng  plants, 
backed  up  bv  deposits  of  oonsidorahle  value. 


Februarj'  1,  1919 


Ti^NGINEERING  AND  MINING  JOURNAL 


253 


but  these  would  again  be  unable  to  meet 
the  same  prices  which  put  the  Canadian 
chrome  industry  out  of  business  in  1!)(I9. 
Criticism  has  been  leveled  by  operators 
against  the  Canadian  government  for  using 
undue  influence  to  gi-t  the  operators  to 
intensify  production,  only  to  allow  them  to 
shoulder  their  own  losses  when  the  reaction 
caused  severe  losses.  Much  resentment  is 
also  felt  toward  government  authorities, 
who  from  time  to  time  have  cast  asper- 
sions on  methods  followed  by  the  chrome 
miners.  It  thus  has  been  frequently  men- 
tioned that  the  lack  of  success  in  the 
Canadian  chrome  industry  is  due  to  lack 
of  efficient  mining  methods,  particularly  as 
regards  sufficient  dt-velopment  work.  It 
is  pointed  out  that  such  opinions  can  gain 
ground  only  with  those  ignorant  of  con- 
ditions. It  is  held  that  deposits  in  the 
Black  Lake-Coleraine  area  always  have 
been  of  the  indeterminable  type,  occurring- 
in  lenticular  formations  of  unknown  charac- 
teristics. This  entirely  geological  problem 
has  not  been  solved  b.v  the  geological  au- 
thorities.      It     is    further    maintained     that 


successful  mines  now  operating  are  freaks 
of  discovery  which  defy  classification.  For 
example,  the  premier  deposit  at  Danville 
was  purchased  as  an  asbestos  property, 
with  no  suspicion  of  chrome  within  miles  ; 
the  successful  Dominion  Mines  and  Quar- 
ries was  condemned  as  below  commercial 
value  in  1901  :  and  one  of  the  most  success- 
ful properties  has  been  opened  and  de- 
veloped by  a  man  of  no  mining  experience. 
It  is  held  by  some  that  until  the  Quebec 
government  can  imitate  the  action  of  the 
Ontario  governnient  in  past  years,  in  assist- 
ing the  chronte  miner  in  solving  economic 
mining  and  geological  problems,  it  might 
well  reserve  its  criticism  of  those  who  are 
doing  their  best  in  the  task  of  putting  the 
chrome    industry   on    its   feet. 


MKLBOl'KNK.    AUSTRALIA — De 


Power   Supply  for   Klecf rolytio   Treatment 

of  the  Mount  Read  and  Rosebery  zinc  sul- 
phides presents  a  difficulty  that  has  brought 
together  the  Mount  Lyell  and  Electrolytic 
Zinc  companies  (the  latter  has  an  option 
over  a  large  parcel  of  power  from  the  Tas- 


manian  Government's  Great  Lake  hydro- 
electric scheme),  and  the  present  indica- 
tion.s  are  that  a  contract  covering  the  treat- 
ment of  a  certain  tonnage  during  the  next 
three  years  or  so  will  be  entered  into.  The 
intention  of  the  Mount  Lyell  company  is  to 
erect  its  own  works  having  an  output  of 
75  tons  electrolytic  zinc  per  day.  but  that 
!S  dependent  on  the  development  of  the 
King  River  hydroelectric  scheme  by  the 
government,  which  will  take  several  years. 
The  Broken  Hill  Mines  prior  to  the  war 
used  enormous  (luantities  of  imported  Ore- 
gon fir  for  mine  timber,  but  the  shortage  of 
shipping  gradually  compelled  them  to  use 
local  timbers,  and  now  they  are  beconting 
enthusiastic  on  the  subject.  A  number 
of  the  companies  have  taken  forest  areas 
in  South  Australia  and  Tasmania  and  are 
erecting  sawmills,  or  have  already  done 
.so.  The  Zinc  Corporation,  which  has  a 
large  area  at  Myponga,  South  Australia, 
is  embarking  also  on  an  afforestation 
scheme,  so  that  it  is  possible  that  in  30 
years'  time  this  company's  principal  income 
will  be  derived  from  the  sale  of  timber. 
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ARIZONA 

Cooliise    County 

SHATTUCK-ARIZO.N'A  (Bisbee) — Lead 
mill  closed  Jan.  15,  about  40  mill  men  being 
laid  off  as  well  as  about  45  men  under- 
ground. 

GREAT  WESTERN  (Courtland) — Leas- 
ing miners  have  made  good  profits  on 
ground  that  gave  slight  return  to  owners 
two  years  ago.  Workings  not  over  300  ft. 
deep. 

PEABODY  CONSOLIDATED  (Johnson) 
— This  and  Arizona  United.  Dragoon 
Mountain,  and  Keystone  mines  have  sus- 
pended copper  ore  shipments,  as  present 
smelter  settlements  on  16-c.  basis  fail  to 
pay  costs 

BUNKER  HILL  (Tombstone) — About  25 
lessees  working  in  old  Bonanza  mines, 
which  is  only  local  activity. 
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ARIZONA  COPPER  (Clifton) — Decem- 
ber copper  production  was  3.600,000  pounds. 

LESZYNSKT  (Clifton) — Property,  near 
Metcalf.  under  lease  to  John  Christy,  who 
has  purchased  machinery  for  200-ton  mill. 
Mill  construction  made  necessary  by  clos- 
ing of  Shannon  works,  which  had  been 
handling  output. 

Mohave    County 

BRUNSWICK  (Chloride)— Installing 
electric  equipment  purchased  from  Bullion 
property. 

CHLORIDE  QUEEN  (Chloride)— Drift- 
ing on  220  level  to  cut  silver  vein  developed 
on  higher  level. 

ELKHART  (Chloride) — Development  to 
be  resumed  at  once. 

MINNESOTA-C  O  N  N  E  R  (Chloride)— 
Being  unwatered,  preparatory  to  develop- 
ment. 

CHIMEHUEVIS  (Kingman)  —  Copper 
claims  located  22  miles  south  of  Yucca 
by  Asa  LeBaron  and  J.  K.  P.  Fancher. 

LEXINGTON-ARIZONA     (Oatman)  — 
Sinking  resumed   in    126-ft.   shaft.      Ore   cut 
on  126   level.     H.  E.  Wood,  stockholder  and 
Texas  oil  operator,  in  charge. 
Pinal    County 

RAY  CONSOLIDATED  (Ray) — Air  loco- 
motives operating  successfully.  These  have 
displaced  electric  haulage  in  all  but  one 
main  drift. 

RAY  SILVER-LEAD  (Ray) — In  last  six 
months  has  produced  over  5000  tons  of 
ore,  carrying  more  than  30%  lead,  with 
good  silver  content.  To  build  road  to 
avoid  packing  ore  on  mules  over  three- 
mile  trail  to  Ray.  Property  now  in  litiga- 
tion, on  complaint  of  F.  C.  Armstrong, 
president  of  Ray-Hercules,  who  claims  that 
lease  on  Ray  Silver-Lead  taken  by  C.  E. 
Adams,  former  Ray-Hercules  manager, 
should  have  been  credited  to  Armstrong's 
account. 

MAGMA  COPPER  (Superior) — December 
production   was   1.049.783    lb.   of  copper. 
Yavapai  Count.v 

CONGRESS  (Congress) — Two  40-stamp 
mills    and    roaster    being    demolished    and 


sold  piecemeal.  Alvarado  mill  also  being 
junked. 

McCABB-GLADSTONE  ( Humboldt )  — 
Sold  to  New  York  company  represented  by 
J.  C.  Rankin  and  Charles  Batre.  Sellers 
reserve  about  20,000  tons  tailings  from  old 
McCabe  mill,  now  being  shipped  to  Con- 
solidated Arizona  mill  for  recovering  gold 
by  flotation. 

SILVER  BELT  (Humboldt)— New  shaft, 
designed  to  get  under  old  workings,  has 
cut   12-ft.    ledge  of  good  ore  at    125   feet. 

CALUMET  &  JEROME  (Jerome)— Vice- 
President  C.  M.  Garrison  states  diamond 
drilling  started  on  Calumet  claim  Jan.  20. 
Additional  development  work  planned.  Com- 
pany had  almost  shut  down,  owing  to  labor 
and  war  conditions  as  well  as  influenza. 

UNITED  VERDE  (Jerome)— Purchased 
several  hundred  acres  of  orchard  land  near 
Clarkdale  smeltery,  whereon  vegetation  is 
alleged  to  have  been  killed  by  stack 
fumes. 

COMMERCIAL  (Skull  Valley)— Phelps 
Dodge  ore  shipments  from  Copper  Basin 
discontinued,  and  mine  force  dropped. 
Similar  action  taken  by  many  small  copper 
properties  of  county. 

CALIFORNIA 

Alameda    County 

CHROMAN  (Livermore) — Compressor 
and  other  machinery  being  installed  to 
treat  50  tons  daily.  Chrome  ore  of  good 
grade.      Employ    15    men. 

WIGGINS  CHROME  (Livermore)  — 
Concentrator  installed.  Employ  20  men 
mining   and   treating   50   tons   daily. 

COLORADO 
Boulder    County 

COLORADO  PITCHBLENDE  (Boulder) 
— Has  taken  over  Blue  Jay,  Brownspar. 
Emmett,  Argo,  Alice,  Warren,  and  Terry 
properties  near  Jamestown.  Excavating 
and  grading  under  way  for  addition  to 
Golden  Age  mil!  at  Springdale.  where  com- 
pany's ores  will  be  treated.  Capacity  of 
mill  after  enlargement  will  be  120  tons 
per  day.  J.  F.  Barnhill  is  manager.  Four 
sets  of  assayers  working  on  20  samples  of 
company's  products.  Results  will  be  pub- 
lished  soon. 

ALASKA  TUNNEL  (Ward) — This  tun- 
nel, portal  of  which  is  at  Rrainerd  camp, 
will  be  advanced  to  cut  Utica,  B.  &  M.. 
and  Wirth  properties.  Active  development 
under  way  at  Celestial  Extension  property, 
and  payable  ore  opened. 


IDAHO 


Custe 
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EMPIRE  COPPER  (Mackay)— Report 
that  property  has  been  purchased  by 
Nipissing  Mines,  of  Cobalt.  Out.,  denied  by 
latter's  New  York  office.  Option  was  held 
but  dropped. 

Shofihone    County 

HERCULES  (Burke) — Development  work 
only :    35    to    40    men    employed. 

SHERMAN  (Burke) — Lower  crosscut  to 
orebody,    which    is    exposed    in    two    levels 


above,  cut  blind  lead  containing  consider- 
able galena.  Several  hundred  feet  to  main 
vein. 

CHICAGO-BOSTON  (Wallace)— Quar- 
ters being  prepared  for  employees  and  sur- 
face equipment  installed  preparatory  to 
working  Chicago-Boston.  Control  under 
option  to  John  A.  Percival.  of  New  York, 
president  of  Interstate-Callahan  company. 
Shaft  down  200  ft.,  showing  good  body  of 
lead-silver  ore  on  two  levels.  Ore  ex- 
posed   300   ft.    in   lower  tunnel. 

SUNSET  (Wallace) — All  work  suspended 
and  pumps  drawn.  Shaft  down  1000  ft. 
and  vein  explored  on  various  levels,  expos- 
ing much  lead  and  zinc  ore.  Property 
owned  by  ex-Senator  W.  A.  Clark,  of  Butte, 
whose  plans  regarding  further  development 
are  unknown. 

TAMARACK  &  CUSTER  (Wallace)  — 
Development  work  only;  20  to  25  mien  em- 
ployed, majority  being  in  Puritan  crosscut 
to  main   vein. 

K.\XS.\S 
.Joplin    District 

QUEEN  ESTHER  (Joplin)— Will  sink 
new  shaft  on  property  southwest  of  ISaxtcr. 
Underground  development  has  proved  up 
orebodies  at  second  level,  a  iittle  over  200 
ft.   down.     Upper  level   worked  out. 

MICHIG.AN 

Copper   District 

CALUMET  &  HECLA  (Calumet) — Com- 
pany and  subsidiarits  beginning  Jan.  20 
established  working  schedule  of  four  days 
one  week  and  five  the  next  in  alternation, 
equal  to  working  time  of  75',;  of  that 
recently  existing,  when  properties  were  run- 
ning at  85  to  90%  capacit.v.  Thus  opera- 
tions are  reduced  by  35-40%  of  capacity. 

SENECA  (Calumet) — Sinking  temporarily 
stopped  while  200  ft.  or  more  of  concrete 
work  is  being  done  where  shaft  makes  turn 
on  entering  formation.  Foot  wall  not  yet 
in  sight,  shaft  being  only  half  through  lode. 

MISISKSOTA 

Cuyuna   Range 

FERRO — (Ironton) — Sinking  shaft  deep- 
er. Manganil'erous  property  of  Onahman 
Iron  Company. 

HOPKINS  (Ironton) — Breitung  &  Co. 
property,  manganiferous  producer,  shut 
down  Jan.  12  to  install  larger  pumps.  Will 
renew  operations   in   spring. 

>Ief«abi  Ranfse 

MAJORCA  (Calumet)  —  Considerable 
stripping  being  done  in  preparation  for 
spring  shipping.  The  washing  plant  is 
being    overhauled. 

MissorRi 

Joplin    District 

ST.  REGIS  (Joplin) — Has  good  drill 
strikes  on  property  at  Ch.tvvioil  and  will 
.vipU    third    field    shaft. 

LITTLE  BILL  (Joplin) — Is  in  rich  run. 
Now  one  of  best  producers  Jop'ir  camp  has 
had  in  months.  Operating  .it  aliout  ISO  ft. 
W.  J.   Cochrane,   Webb  City,   manpgcr. 
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MONTANA 

Minpral     Coiinly 

ST.  LAWUKXCK  CorPKR  (Saltese) — 
Company  attain  shipping  copper  or.-,  haul- 
ing six  miles  to  railroad,  l^ise  from  lower 
tunnel  up  afl  ft.  in  good  ore.  Much  ore  in 
upper  working!!  will  be  made  acccs-slble  by 
rai.se.  Company  controlled  by  Pittsburgh 
people. 

NEVADA 
KHineraldu    County 

MKRGF:R  MTNKS  (Goldfleld) — Drift  on 
1350  level  in  ore ;  raise  on  thi.s  shoot  up 
45  ft. :  shallow  winze  from  level  also  in 
ore.  Drift  being  driven  from  long  cross- 
cut connecting  MergiT  shaft  with  Grizzly 
Bear  workings  of  Goldtield  Consolidated. 
Development  work  on  same  level  in  St. 
Ives  claim  opening  large  tonnage  milling- 
grade  ore.  Will  start  development  soon  in 
western  part  of  this  claim  seeking  exten- 
sion of  Grizzly  Bear  oreshoots.  Milling  of 
custom  ores  at  Goldfleld  Consolidated  by 
flotation  discontinued  temporarily.  Merger 
company  has  agreement  with  Spearhead 
company  permitting  development  of  Sun- 
flower claim  through  Spearhead  ground. 

SPE.\RHE.AD  (Goldfleld) — On  200  level 
drift  froiTi  old  Wheeler  lease  workings 
opened  oreshoot  one  foot  wide,  which 
widened  to  four  feet  on  raising.  Raise 
from  910  level,  in  south  end  of  property, 
now  up  100  ft.,  exposing  good  ore.  Cross- 
cutting  will  be  done  from  top  of  raise  to 
reach  contact  zone.  H.  F.  Bruce,  superin- 
tendent. 

Humboldt    County 

ROCHESTER  ELP.\  FI.V.\ — (Rochester) 
— Suit  filed  Jan.  1  in  Washoe  County 
against  Rochester  Mines.  Claimed  de- 
fendant has  extracted  ore  from  property 
of  plaintiff  to  value  of  $1.21B.0(in.  Property 
of  defendant  attached.  Similar  suit  filed 
in  Humboldt  County  in  September,  ISIS. 
was  dismissed. 

SU.XSET  M.  AXD  DEV.  (Unionville)  — 
Work  in  new  tunnel  progressing  satisfac- 
torily. Will  cut  vein  33  ft.  below  deepest 
of  old  workings.  First  30-ton  unit  of 
new  flotation  plant  expected  in  operation 
within  three  weeks.  Mill  will  include 
crusher,  tube  mill  and  K.  &  K.  flotation 
machines.      F.  W.   Lockman.   manager. 

Lincoln    County 

PIOCHE  DI.STR1CT  ore  shipments  for 
week  ended  Jan.  22.  were:  Prince  Con.soli- 
dated.  25  cars;  Virginia-Louise,  7  cars; 
Combined  Metals,   2   cars. 

Nye   Coiinly 

TONOPAH  SHIPMENTS  for  the  week 
ended  Jan.  18  totaled  7450  tons,  estimated 
i;ross  milling  value  being  $126,650.  .Ship- 
pers were:  Tonopah  Belmont,  2124  tons; 
Tonopah  Mining,  1100;  Tonoi>ah  Extension. 
2280;  We.st  p;nd.  1102;  Jim  Butler.  237; 
Montana,  54  :  Tonopah  Divide,  225  ;  Mac- 
Namara,  230  ;  Midway,  82  ;  and  mis- 
cellaneous,   16  tons. 

WBahor  County 
MINE  OPERATORS'  ASSOCIATIO.V.  of 
Reno,  elected  W.  H.  Blackburn,  of  Tonopah, 
president:  E.  A.  Julian,  first  vice-president; 
L..  A.  Friedman,  second  vice-president  ;  and 
Henry  M.  Rives,  secretary. 

Whllf    Pine   County 

NEVADA  CONSOLIDATED  (Ely)  — 
Mine  force  reported  two  weeks  ago  to  have 
been  redured  by  1000  men.  Endeavor  br- 
ing made  to  retain  men  having  dependents. 
One-half  of  ronrenlraior  said  to  be  eln.ued 
also.  Smeltery  operating  with  slightly  re- 
duced force  Confirmation  or  di-nial  could 
not  be  obtained  from  New   Vork  olllce. 

NKW     .MK.MCO 
Clr»nt    County 

ATWOOD  (Ixirdshurg)— Will  eonlintie 
sinking  new  shaft  on  Southern  group  when 
new  hoist  is  Installed.  J.  Tangye.  super- 
iltrndent 

B"N.\'EV  (Txirdsburg)  —  Ore  survey 
completed,  showing  45.000  tons  milling  ore. 
broken  »iid  l.lfir  K.d,  nvernging  $1557  per 
ton.  Ore  siliceous  gold-silver-copper.  Will 
Install  lOn-ion  mill  and  complete  new  power 
plant.    J.  P.  I'orli  us  general  superintendent. 

BOSToN-MKri.A  ilxirdsburg) — Twenty 
men  employe. I  i.  iiI.IiT.t:  rond  to  shaft  sllc. 
Will   begin   t  '  inery   In   few  days. 

J    C    Tnyl.  I   III 

CAP      It.  irg)— .^hul      down 

owing    to    n  •  ..    mnngnnese    mar- 

ket 

RTOHTT-FIVF.  MINE  (I^rdshurR)  — 
Mine  and  mill  shut  down  owing  to  accident 
to   one   of    Diesel   engln.  s 

I.ASn*  niANCE  (Tj^>rd«l.iirg)— Mining  70 
Ions  dnilv.  roncenlrallnB  r.n  lo  I  Meeting 
of  dlrrrlors  of  Pyramid  Milling  Co.  which 
Iiolds    mine    under    lease    .tikI    option     from 


OCTO  (Lorflsburg) — Force  jireparlng  to 
start  deepening  main  shaft  from  185  ft 
to  500  ft.  Will  employ  50  men.  E.  J. 
Ernest  ."iuperintendent. 

GREAT  EAGLE  (Red  Rock)— Continu- 
ing to  develop  fluorspar,  bul  is  not  -ship- 
ping. 

C.\LUMBT-NEW  MEXICO  (Silver  City) 
— Mines  at  Pinos  Altos  and  Magdalena, 
N.  M.  Company  operating  over  three  years 
at  former,  where  it  has  seven  claims  and 
two  fully  equipped  main  working  shafts. 
Complex  zinc-lead-coppier-gold-siiver  o*-es 
developed  in  both  shafts.  Ores  have  been 
shipped  raw  to  smelteries,  netting  only 
$25  per  ton,  because  of  comple.xitv  of  mix- 
ture, average  contents  being  worth  $100 
per  ton.  Langston  mine  recentl.v  acquired 
near  Pinos  Altos  propei^y ;  lias  ores  of 
s.-ime  complexity  but  higher  in  gold.  L.angs- 
ton  has  yielded  over  $15ii.00ii  in  high-grade 
gold  alone.  Company  at  present  has  con- 
centrating and  .separating  mill  Hearing  com- 
pletion on  Pinos  Altos  property,  having 
following  equipment  purchased  through 
Colorado  Iron  Works.  Denver:  10  x  16 
Blake  crusher:  36  x  16  rolls:  drag  classi- 
fier (company's  own  type)  ;  two  Colorado 
impact  screens ;  two  Deister-Overstrom 
slime  tables:  three  Butchart  tables  (special 
riffle)  ;  plunger  feeder  ;  4  x  4  Color.iilo  ball 
mill;  flotation  equipment  (own  tvpe)  :  three 
elevators:  conical  tanks:  East-Hutl.'  type 
thickener  Gould       triple.x       water-supply 

pumps ;  Krogh  centrifugal  san.!  punvps. 
etc.  All  reservoirs,  tanks,  conc.ntrate  bins, 
etc..  of  concrete.  Fairbanks-Morse  oil  en- 
gine used.  All  material  first  cla.-^s  and  on 
ground.  Milling  problem  one  of  s.  puration 
rather  than  concentration.  Capacity  from 
50  to  125  tons  per  24  hours,  depending  on 
fineness  of  grinding  necessar>'  to  secure 
best  results.  J.  A.  McCallum.  superinten- 
dent. 

«>KL.\l{OM.\ 
.lopUn    DiKlrirt 

LUCKY  KID  (Douthat) — Has  opened 
new  ore  run  in  new  field  shaft  Will  .start 
mill  again   soon. 

JHFFBRSO.V  (Miami) — Has  b.gun  oper- 
ation of  new  mill  on  lease  near  Picher. 
Mill  originallj'  erected  b.v  St.  I^.uis  Lead 
and  Zinc  Co.  on  lease  near  Quapaw.  but 
hea\'y  water  resulted  in  plant  being  torn 
down  and  moved  without  ever  being  start- 
ed. A.  B.  Clark,  of  St.  Louis.  Mo  .  is  pres- 
ident of  Jefferson  company. 

MIAMI  WONDER  (Miami)— Will  sink 
two  new  shafts  on  lease  southeast  of 
Picher. 

QUEEN  CITY  (Miami)— Has  scrapred 
mill.  Ground  will  be  worked  and  material 
handled  at  Sullivan  mill  by  Miami  Mining 
I'o.     Otis  White  manager. 

OKO  (Picher) — Has  purchased  Lennan 
mill  at  Commerce  and  will  move  it  to  lease 
near  Picher. 

UTAH 
.luab   County 

CENTENNIAL  -  EUREKA  (Eureka)  — 
Third  shift  added.  Ore  opened  on  1900 
being  followed  toward  water  level  Winze 
down  60  ft.  from   1900. 

TINTIC  CE.NTRAL  (E^ireka )— Ogden- 
Tintlc  Mining  Co.  formed  to  t.ike  over 
propertv  und.r  lease.  Capitalization.  $50.- 
000.     O.   M.    Runyon,   president. 

DRAGO.V  Ci)NSoLIDATEI>  (Silver  City) 
— Shipping  twti  cars  iron  ore  dail.v.  I>enuind 
lessened.  .North  end  worked  by  TIntic  Mill- 
ing and  supplying  greater  part  of  ore  treat- 
ed In  TIntic  Milling  plant. 

KNIGHT  I.NVESTMENT  (Silver  ritj)  — 
Large  new  comiireHsf>r  added  to  plant  near 
Iron  Blossom,  which  furnishes  air  lo  num- 
ber of  properties.  Capacity  4200  cu  ft  iht 
minute. 

IMuIn  Coanty 

BRADBITI.V  (Marysvale)— Car  ..r  pot- 
•iih  ore  shipperl  to  Florenco  mill  fr.'io  ihls 
property  being  developed  by  Swin  ,v  c'.> 
Another  car  shljiped  to  compan.v's  pi.ni  at 
Ilarvev.  La.  Stated  that,  unill  sprlm:  hip- 
nients  will  be  made  to  local  plant  litsi.  .md 
then  Kasl.  Later,  direct  shipments  t.i  East 
will  also   bn  made 

SnII    l.nkit  ronnty 

ALTA  COMPANIES  shipping  at  pr.-..nt 
are  South  Hecla.  Mlehlgan-Vtnh.  Cnlnnibus- 
Ilexnll.     Sells     and      Vila     ron-r.lldn'.  1      :i|. 

Ihoiigh   output    belli-        ••    •' '  ■'  • 

♦onwood  canyon  h.' 
fiads  Ijtick  of  ■■ 
of   sleds,    which   ;n 

CARDIFF  (Salt    I        .    cit>  )      ' 
Big   Cottonwood    shipping    10    l.'i 
lentl    ore    dnilv.       t  )iisli.n»t     rec.' 
lo  south  on  tunnel  I.  v .  I  follow. . I 
silver-lead  of  good   grnile 


Summit   County 

SILVER  KING  COALlTH>.V  (Park  City) 
— Lafayette  Hanchett  api>ointed  consulting 
engineer.  W.  W.  Armstrong,  of  National 
Copper  Bank,  Salt  Lake  Citv.  president  of 
compan.v. 

SILVER  KI.NG  CONSOLIDATED  (Park 
City) — Trial  run  of  new  150-ton  mill  to 
treat  low-grade  ores,  chiefly  from  recently 
acquired  Californla-Comstock  ground,  re- 
ported satisfactor.v.  Ore  treated  carried 
silver,  lead  and  iron.  Zinc  reserved  for 
later  treatment.  Spiro  tunnel  being  driven 
to  connect  older  grounil  with  California- 
Ccmstock  and  develo).  ground  in  between, 
was  in  9001   ft.  on  Jan,    1. 

C.\N.\D.\ 

British     Columbia 

GRANBY  CONSOLIDATED  M.  AND  S. 
(Grand  Forks) — Three  furnaces  in  opera- 
tion. Granby  mines,  at  Phoenix,  expected 
to  supply  sufficient  tonnage. 

EUREKA  (Granite)— Inland  Mining  Co.. 
of  Walla  Walla,  Wash.,  operating!  this 
copper  proi)erty  in  Nel.son  division  for  alwut 
four  months.  Has  spent  $15,000  on  devel- 
opment. Producing  25  tons  daily  and  ship- 
ping to  Trail  smeltery.  Further  develop- 
ment i>lanned,  including  construction  of 
tramway  to  Canadian  Pacific  Ry.  W.  M. 
Meyers,  inine  superintendent. 

M.\Rr  REYNOLDS  (Merritt) — Propertv 
has  111"  ft.  shaft  and  15  level  drift.  Storing 
in  progress  in  latter.  Entire  vein  good 
milling  ore.  with  high-grade  ixickets.  Deeper 
development  to  start  soon.  Ore  is  silver- 
lead.  Mine  in  Stump  Lake  district  35  miles 
east  of   Merritt. 

CASSIAR  CROWN  COPPER  (Telkwa)— 
To  drive  90-ft.  tunnel  to  tap  vein  at  75-ft. 
depth  and  then  drift  on  ore.  Vein  shows 
strongly  on  surface.  Property  on  Grouse 
Mountain,   in  Omineca  Division. 

CO.V.SOLIDATED  M.  AND  S.  (Trail)  — 
Ore  receipts  for  first  week  in  January 
totaled   7736  gross  tons. 

Manitobii 
ftLt^NDY    (Schist    Lake) — Diamond    drill- 
ing resumed  from  200  level. 

Ontario 

DECEMBER  SHIPMK.NTS  of  silver  ore 
over  Temiskaming  &  .Northern  Ontario  Ry. 
were:  Buffalo.  402  tons  of  2000  lb.;  Coni- 
agas.  177;  Dominion  Reduction.  72;  Hud- 
son Bay.  32  :  Kerr  Liike,  29  ;  La  Rose.  33  ; 
McKinlev-Darragh.  74 ;  Nipissing,  78  ; 
O'Brien.  76  ;  Trethewey,  43  ;  Crews-McFar- 
lane.  30  ;  Pittsburg  Lorrain.  46  ;  and  Ca.sey- 
Cobalt,  30;  total,  1121  tons.  Above  was 
shipped  to  following  companies;  Dcloro  S. 
and  R.,  141  ;  Coniagas  Reduction.  63  ;  Camp- 
bell &  Deyell  (Cobalt),  106;  and  American 
S.  and  R.,  812  tons.  Alexo  shipped  507.5 
tons  nickel  ore. 

ADAN.\C  (Cobalt)  —  Has  encountered 
high-grade  ore   in   vein  cut  short  time  ago 

OPHIR  (Cobalt)— Has  optioned  51';  In- 
terest to  Nlpissing  for  $150,000.  Latter 
will  .spend  about  $10,000  In  exploring  along 
Keewatin  diabase  coittact. 

PETERSON  LAKE  (Cobalt)— Will  Issue 
$100,000  preference  stock,  carrying  cumu- 
lative dividend  of  15c  a  share  per  y.>ar. 
Will  use  mone.v  to  Increase  mill  caiiaclty 
Hnd  to  carry  on  development. 

BUHNSIDE  (Klrkland  I-nkc)— Start  of 
milling  oiierations  inileflnlleiy  |x>stponed. 
owing  to  non-arri\al  of  machinery  iNirts. 

TOUGH  OAKI.;S  (Klrkland  Lak.-) — At 
annual  m.-etlng  in  Toronto  on  Jan.  21.  an- 
nounced that,  owing  to  termination  of  liti- 
gation, conlr.il  of  i»rt>|>erty  liad  been  itanded 
over  to  following  directors.  electe<i  January. 
1916;  Harry  Oake.s.  R.  J  Robins.  John  B 
Holden.  J.  V.  Murdoch  and  A  Burt.  Num- 
ber of  director-N  reduceti  from  seven  to  five, 
head  olllce  chang<-<1  from  Ilalleybury  to 
Ton  nto.  and  sjile  of  unissued  shares  at 
discount  of  not  less  Ih.tn  55'';  of  par  value 
authorized.  Invest  lgatli>n  and  rei>ort  by 
cotnpetent  engineer  will  be  made  befon- 
an.v  program  will   be  adopted 

PORCUI'INE  CROW.N  (Porcupine)— At 
annual  meeting  on  Jan.  22.  pix«ldcnt  Sir 
John  Carson  unnouiiced  Iward  hoped  to 
resume   active   opera  I  Ions  soon. 

MKXICO 

MINES    CO    OF  AMERICA   preparing   lo 

resiMn.'     operations     at     Mexican     properties 

with    lmi»n»vemenl    of   c<Midl(ions    in    Mexico 

IlaNd.'ii.  Stone  *  (^o    announces  It  has  coni- 

.1    I'lan  of  reorganUnllon   bv   which   the 

irv   working  cai>ltal   will  'he  supplied 

..f   present    company    will    he   sold    to 

..ri>omtlon    to    he    kiiown    as    Dolores 

i:>;p.  ranza  Corporntion.  with  the  same  ntim- 

l.er    of   shares.      Hold.rs    will    be    permitted 

l.>   puri'hase   stock    In    the   new   company   or 

surreniler  of  old   stock   and    payment    of   $' 

a  share. 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 

El 

change 

4  7580 
4  7580 
4.7580 

SUver 

Jan. 

Sterl- 
ing 
Ex- 
change 

4.7580 
4  7580 
4  7580 

Silver 

Jan. 

New 
York, 

Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

lOlJ 

lou 
lOH 

Lon- 
don, 
Pence 

23 
24 
25 

lOU 
lOU 
lOIJ 

48A 
48A 
48A 

27 
28 
29 

48^ 
48rV 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

1 

Jan. 

lytic 

Spot.t 

N.  Y.    1    St.  L. 

St.  L. 

5            5   15 

1     6  60 

23 

• 

67 

@5        ©5.20 
51           5.10 

@6  70 
6  55 

24 

* 

67 

@5        @5  20 
51           5    10 

,@6   60 
6,55 

25 

• 

67J 

@5        @5  20 

5             5  00 

@6   60 
6.55 

27 

* 

67i 

(ai-      ©5  20 
5    10      4.92' 

@6   60 
6,50 

28 

* 

67i 

@5   15@5.l7i 
5             4.921 

@6.55 
6   55 

29 

* 

67i 

@5i      ®5.07J 

l@6.60 

The  above  quotations  art  our  appraisal  of  the 
averftge  of  the  major  markets  based  generally  on 
■ftles  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  W«  quote  New  York  price  at  35c. 
per  1 00  lb.  above  St.  Louis. 

•  Undetermined. 

t  For  American  tin  of  99%  grade. 


Copper 

Tin 

Lead 

Zioc 

Standard 

Elec- 
tro- 
lytic 

Spot 

248 
248 

248' 
246 
244J 

3M. 

244 
2455 

Spot 

35 
35 

3M. 

30 
30 

Jan. 

Spot 

3M. 

Spot 

23 
24 
25 

91 
90 

89 
89 
88 

82 
83 

83 
83 
83 

105 
105 

105 
105 
105 

56 
56 

27 
28 
29 

2445 
242J 
(al 

35 
35 
34 

30 
30 
30 

56 
56 
56 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 

(o)  No  quotation. 


Metal  Markets 


NEW  YORK — .la 


J9,   1919 


The  markets  show  gradually  more 
signs  of  developing  upon  a  regular  basis, 
especially  those  that  are  freest  from  med- 
dling, or  rather,  we  should  say,  those  in 
which  nature  has  been  allowed  to  take  its 
course. 

There  is  a  tendency  to  exaggerate  the 
amount  of  the  stocks  of  metals  held  abroad  : 
but,  nevertheless,  there  is  no  doubt  about 
their  being  large,  and  good  authorities  on 
the  other  side  express  the  belief  that  they 
will  be  found  to  be  ample  for  all  require- 
ments for  some  months  to  come. 

The  market  for  sulphuric  acid  of  60°  B.  in 
the  Middle  West  has  dropped  to  $9.50  per 
ton,  f.o.b.  works. 


The  reduction  in  freight  rate  to  Europe 
to  Ic.  per  lb.  was  an  important  event  of 
this  week. 

Copper — No  sales  of  copper  were  made 
this  week  by  any  of  the  large  producers. 
We  have  reports  of  sales  by  several  of  the 
small  producers  aggregating  2,850.000  lb., 
which  were  all  made  on  the  28th  at  183  @ 
19c.  We  have  heard  indirectly  of  some 
other  sales  made  by  small  producers  trom 
whom  we  do  not  receive  reports,  amounting 
perhaps  to  1,000.000  lb.  more.  The  best 
estimates  are  that  the  total  sales  from 
Jan.  1  to  Jan.  25  aggregated  about  20.- 
000,000  lb.,  and  since  Jan.  25  we  may  add 
about  4,000,000  lb.  This  illustrates  the 
situation  completely,  viz.  small  sales  in 
the  aggregate,  sporadically  made  at  vari- 
able and  uncertain  prices.  There  has  not 
been,  and  is  not  yet,  any  market  in  the 
broad  sense,  but  at  this  writing  there  are 
signs  that  things  are  coming  to  a  head 
and  that  there  will  soon  be  conditions  ap- 
proaching  the   natural. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  29c.  per  lb.  Copper  wire  is  quoted 
at  22J(fii23e.  per  lb.  f.o.b.  mill,  carload  lots. 
Unchanged. 

Tin — There  is  no  change  in  the  elements 
of  the  situation  in  this  metal,  except  that 
the  Government  seems  to  be  becoming  more 
strenuous  in  its  attempts  to  force  metal 
upon  consumers  who  do  not  want  it. 
Some  lots  of  Banka  and  Straits  tin, 
amounting  to  275  tons,  were  advertised  for 
auction  today.  One  lot  of  25  tons  was 
sold  at  71.1c.,  this  being  apparently  to  es- 
tablish a  record  for  some  purpose.  The 
other  parcels  were  withdrawn,  apparently 
so  as  to  avoid  any  record  being  established. 
We  quote  the  market  from  day  to  day  on 
the  basis  of  American  tin. 

The  American  Iron  and  Steel  Institute, 
under  date  of  Jan.  23,  issued  a  circular 
letter  saying  that  the  U.  S.  Steel  Products 
Co,  has  now  been  authorized  to  fill  all 
orders  at  the  Government  price,  regardless 
of^he  quantity, 

l,ead — A  larger  amount  of  business  was 
done  this  week  than  in  the  previous  week, 
both  in  specific  sales  and  in  contracts  to  be 
settled  on  average  prices.  There  is  a  good 
deal  of  irregularity  in  the  terms.  Thus,  on 
Jan.  2  7  lead  was  offered  in  tonnage  at  5c.. 
St.  Louis,  as  we  learned  from  several  par- 
ties to  whom  it  was  offered,  while  on  the 
same  day  a  round  lot  was  actually  sold  at 
5.20c,,  St.  Louis.  This  discrepancy  we  are 
unable  to  explain.  Differences  in  price  in 
New  York  are  explained  by  whether  lead 
is  quoted  as  actually  here  or  for  prompt 
shipment  hither.  An  interesting  feature 
of  the  week  w;is  the  api)earance  of  offers 
of  considerable  tonnage  originating  from 
manufacturers  who  desired  to  dispose  of 
surplus. 

The  home  trade  in  pig  lead  and  manu- 
factured lead  in  France  has  been  freed 
from  control,  but  the  license  system  will 
remain  in  force  for  imports  and  exports. 
The  production  of  lead  in  Germany  is  no 
longer  controlled  officially,  and  the  maxi- 
mum prices  have  been  abolished.  Producers 
are  free  to  sell  as   they  please. 

Zine — With  the  further  decline  in  this 
market  the  volunte  of  business  increased 
from  day  to  day,  and  on  Jan.  2  8  consider- 
able buying  developed  around  6.50 @  6.55c. 
Practically  all  of  this  business  canie  from 
galvanizers,  who  seem  to  have  become  in- 
terested  in   spelter  at   this   level. 

Zinc  Sheets — Unchanged  at  $13  per  100  11). 

Other    Metals 

.\luniinum — Unchanged. 

Antimony — The  market  was  quiet.  We 
quote    spot    at    7\(q<'!ic. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.50  per 
lb.    for   wholesale    lots — 500    lb.    arid   over. 

Cadmium — Quoted  at  $1.40@1.45  per  lb. 
in  lots  of  100  to  500  lb. 

Niokel — ^Market  quotation:  Ingot,  40c.: 
shot,  43c.  ;  electrolytic,  45c.  per  pound. 

Quicksilver — California  virgin  is  quoted 
at  $100.  San  Francisco  reports,  by  tele- 
graph.    $1112.50, 


Silver  and  Platinum 

Silver — Market  remains  unchanged  and 
steady.  For  the  week  ended  Jan,  25,  ship- 
ments to  London  were  1,090,000  oz,  De- 
cember shipments  from  San  Francisco  were 
34,268,000    ounces. 

Mexican  dollars  at  New  York:  Jan.  23, 
77J  ;  Jan.  24,  77J  ;  Jan.  25,  77i  :  Jan.  27, 
771;  Jan,  28,   77J  ;  Jan,  29,  77i. 

Platinum — Unchanged. 

Palladium — Unchanged. 

Zinc  and  Lead  Ore  Markets 

.loplin.  Mo.,  Jan.  25 — Blende,  per  ton, 
high  $52.80;  basis  60';  zinc,  premium,  $50; 
Class  B,  $42.50  ;  Prime  Western,  $40  ; 
sludge,  $37.50;  calamine,  basis  40'.;  zinc. 
$35®  30.  Average  selling  prices:  Blende. 
$43.08  ;  calamine.  $36.46  ;  all  zinc  ores, 
$42.95. 

Lead,  high,  $64.70;  basis  80';  lead,  $60'5' 
58 ;  average  selling  price,  all  grades  of 
lead,    $59.82    per    ton. 

Shipments  the  week:  Blende,  11,588  ;  cala- 
mine, 237  ;  lead,  1101  tons.  Value,  all  ores 
the  week,  $573,790.  Shipments  the  month: 
Blende,  43,708;  calamine,  1031;  lead  4991 
tons.     Value,  all  ores  the  month,  $2,239,370. 

Buyers  of  Prime  Western  grades  offered 
hut  $40  basis  this  week,  and  they  and  sellers 
stood  firm,  the  latter  refusing  to  accept. 
Though  the  shipment  is  a  large  one.  sales 
dropped  approximately   60   per  cent. 

Platteville,  Wis,,  Jan.  25. — Blende,  basis 
607r  zinc.  $70  per  ton  base  for  premium 
grade;  $45  down  to  $42  base  for  high-lead 
blende.  Lead  ore.  basis  80'",^  lead.  $56  to 
$60  per  ton.  Shipments  reported  for  the 
week  were  1946  tons  blende.  62  tons  galena, 
and  no  sulphur  ore.  For  the  year  to  date 
the  totals  are  5862  tons  blende.  335  tons 
galena,  and  no  sulphur  ore.  During  the 
week  3241  tons  blende  was  shipped  to 
separating  plants. 


Other  Ores 

Molybdenum — Buyers  and  sellers  are  far 
apart,  but  some  small  business  was  reported 
done    at    85®  90c. 

Tung:sten  Ore — The  talk  in  this  market 
is  ver.v  bearish.  For  the  moment  there  is 
no  market,  for  nobody  seems  to  have  the 
nerve  to  make  one.  If  anyone  did,  the 
price  might  be  $12  or  lower.  Nobody  can 
tell. 

Pyrites — Spanish  pyrites  is  quoted  at  17c. 
on  the  basis  of  10s,  ocean  freight. 


Iron  Trade  Review 

NEW     YORK — Jan.    29 

Export  inquir>"  is  awakened  by  the  sharp 
cuts  given  to  ocean  freight  rates  on  both 
sides  of  the  Atlantic.  The  disparity  of  Brit- 
ish and  American  charges,  according  to 
"The  Iron  Age,"  has  not  been  materially 
reduced,  but  the  change  is  sufficient  to 
cause  concern  abroad,  particularly  over  the 
possibility  of  United  States  steel  and  iron 
being  imported  to  the  exclusion  of  the  home 
l)roduct. 

Some  thousand-ton  lots  of  finished  steel 
for  England  are  now  in  storage  here  await- 
ing favorable  vessel  rates,  and  stocks  there 
made   at   high   costs  are   not    yet   liquidated. 

At  present  the  chief  competitor  of  tlie 
United  States  for  the  world's  business. 
England's  iron  and  steel  industry,  burdened 
with  high  fixed  jirices  thrown  upon  it  when 
the  government  discontinued  its  subsidy  of 
increa.sed  labor  and  freight  costs,  is  now 
threatened  with  strikes.  Meanwhile  In  a 
few  months  2,000,000  tons'  annual  capacity 
of  blast  furnaces  will  be  in  operation  In 
Lorraine. 

The  pig-iron  production  of  the  United 
Kingdom  for  1918  was  about  250.000  tons 
below  the  9,420,254  tons  of  1917,  and  the 
steel  ingot  production  of  1918  about  200,000 
tons  less  than  the  9,804,079  tons  produced 
in  1917.  In  1913  the  British  i)ig-iron  out- 
put   was     10.260,315     tons.       These     figures 
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show   how  much   a   handicap  was   the   war 
shortasre   of    labor. 

The  withdrawal  bv  the  American  Iron 
and  Steel  Institute  of  its  recommendation 
tliat  the  proposed  uniform  sales  contract 
be  adopted  by  the  trade  is  understood  to 
be  duel  to  the  encountering  of  unexpected 
difl.culties.  The  prosjHCt  for  general  agree- 
ment on  a  formal  contract  is  not  now  fa- 
vorable. Some  companies  may.  however,  in- 
dividually adopt  the  contract  proposed  by 
the  Institute's  committee  on  contract 
oblii^ations. 

Competition  with  steel  bars  has  brougni 
bar  iron  in  the  West  to  a  parity  at  2.70c.. 
Pittsburgh,  but  bar-iron  makers  in  the  East 
adhere  to  the  3.50c.  price,  contending  that 
their  costs  are  too  much  to  permit  of  a 
reduction.  . 

A  further  reduction  of  $2  per  ton  in 
cast-iron  pipe  has  been  made  by  Eastern 
shops,  so  that  the  total  drop  is  $5,  as  m 
the  West. 

PITTSBVKGH — Jan.    28 

The  independent  steel  companies  are  oper- 
ating at  an  average  of  60  to  65'/r.  on  the 
basis  of  tonnage  capacity  and  actual  out- 
put, but  few  departments  are  entirely 
closed,  the  work  being  distributed.  The 
Steel  Corporation  as  a  whole  is  reported 
to  be  operating  at  a  much  higher  rate, 
.-ibout  9(i'~r.  and  the  explanation  offered  for 
this  divergence  is  that  the  Steel  Ci>ri>ora- 
tion  is  putting  large  quantities  of  steel  into 
warehouses,  its  warehouse  capacity  being 
large  It  is  said  that  it  is  more  economical 
to  operate  at  90^;  than  at  60',;.  and  it 
may  be  inferred  that,  later  on.  some  Steel 
Corporation  plants  will  be  closed  entirely 
if  demand  from  consumers  does  not  in- 
crease, ,    .  , 

New  business  being  received  from  week- 
to  week,  in  the  form  of  fresh  orders  and 
speciflcations  against  old  contracts,  repre- 
sents much  less  tonnage  than  is  being  pro- 
duced, and  probably  not  ov>r  25',;  <"'■'/' 
existing  capacity.  The  old  orders  on  which 
the  mills  are  running  will  not  last  long, 
and.  though  a  revival  in  demand  is  ex- 
pected in  early  spring,  production  at  that 
lime  may  not  be  a,s  heavy  as  at  present. 

If  the  scrap  market  is  any  evidence  of 
the  amount  by  which  the  excess  in  steel 
prices  must  be  eliminated,  heavy  declines 
must  eventually  come.  The  Oovernment 
price  on  heavy  melting  steel  was  J29.  and 
dealers  were  allowed  to  charge  3J',y  com- 
mission, making  the  cost  of  scrap  530.  This 
week,  dealers  are  willing  to  sell  at  J18. 
but  as  a  rule  the  highest  bid  of  consumers 
is  $16.  Taking  the  mean.  $17.  there  is 
represented  a  decline  of  $13  per  gross  ton, 
or  43 Tf.  Last  month's  declines  in  flnished- 
steel  products,  from  (Jovernmcnt  levels, 
averaged    barely    $4    per   gross    ton. 

A  fair  tonnage  of  plates  and  structural 
shapes  is  being  rolled  for  the  Emergency 
Fleet  Corporation,  but  there  are  complaints 
from  ship-yards  of  over-shipments.  The 
maximum  recjuirements  of  the  Fleet  t  or- 
poration  did  not  represent  more  than  5', 
of  the  total  capacity  in  finished  rolled 
steel.  About  75.000  of  the  100.000  freight 
cars  ordere<l  last  spring  by  the  Uailroad 
Administration  are  still  to  be  made,  and 
the  car  shops  have  been  speeding  up  on 
this  work.  The  automobile  factories  are 
taking  steel  freely.  Som.-  manufacturing 
consumers,  like  nut  and  Imlt  producers  and 
shafting  makers,  are  reported  to  be  fairly 
busy.  Jobbers  are  buying  sparingly,  and 
only  for  known  re<iulrements.  There  is 
practically  a  compleie  at).«enee  of  demand 
for  steel  for  general  construction  purposes. 

PIb  Iron — There  Is  practically  no  demand 
for  pig  Iron,  and  the  market  is  In  a  sense 
nominal,  but  no  indication  appears  that 
definite  imiiiiry  would  bring  out  cut  prices. 
Shipments  against  contracts  are  somewhat 
curtailed,  but  are  si  ill  heavy.  Wo  ipiole ; 
Bessemer.  $32  20;  basic.  $30;  No.  2  foun- 
dry. $31;  mallenhle.  $31.50;  forge.  $30, 
fob  Valley  furnaces,  freight  to  Pitts- 
burgh   t>elng    $1  40. 

ftlrri— Regular  prices  for  soft  unfinished 
steel  are  firmly  held:  Bllli'ts.  $43.60;  small 
billots.  $47;  shi'ei  bars.  $47;  slabs.  $46; 
rods.  $57.  There  Is  s<>arcely  any  demand. 
Shell  steel,  discard  steel,  and  like  forms 
are    being    offered    at    low    rates. 

rrTTomanmanrnr — Producers      still      name 
$225,    delivered.    n»    their    asking    price    on 
r.  •  rs  weri'  In  the  market 
of    paving    such    a 
.f.uld    probably    be 
ihouRhl     lm|)orled 
•     1150       Splegeleisen 
furnace,    nsked    for    16 
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Coki— The  poorer  irn'le 
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nancs  at  " 
ran  now  i 
brlnglnit.    ■  • 

of  fair  gr«.i'    i-  '■ 

Some  operators   still  iiuoU 
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limit  of  $6,  but  cannot  sell  at  the  price. 
Furnaces  that  have  contracts  calling  for 
"last  Government  price"  when  Government 
control  ends,  as  it  will  on  Feb.  1.  expect 
operators  to  make  a  concession,  otherwise, 
some  are  likely  to  blow  out.  Foundry  coke 
of  best  grades  is  still  held  at  the  Govern- 
tnent  limit  of  $7.  but  some  fair  brands  are 
available   at    $6.50. 
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SMELTING  FLANT  AT  NAMTU 


Operations  of  the  Burma  Mines,  Ltd. 


By  a.  B.  parsons* 


An  interesting  description  of  Burmese  life, 
traditions,  and  customs,  and  the  operations  of 
one  of  the  most  important  mining  properties 
in  the  East.  As  a  future  lead-silver-zinc  pro- 
ducer, Burma  Mines,  Ltd.,  is  likely  to  attract 
considerable  attention.  Extensive  equipment  is 
noxv  in  operation,  and  the  property  is  the  prin- 
cipal source  of  lead  and  silver  for  the  needs  of 

WITH  a  well-authenticated  record  of  having 
been  worked  intermittently  since  the  fifteenth 
century,  during  which  period  they  have  yielded 
millions  in  fine  silver  to  the  Chinese,  and  with  the 
prospect  of  being  one  of  the  world's  premier  lead-silver- 
zinc  producers  in  the  near  future,  the  mineral  proper- 
ties of  the  Burma  Mines,  Ltd.,  present  features  of 
considerable  interest.  Operations  center  about  Namtu, 
Northern  Shan  States,  Upper  Burma,  where  the  smelt- 
ing and  power  plants,  mill,  foundry,  railroad  shops, 
and  general  offices  are  situated.  Namtu  is  about  three 
days'  journey  inland  by  rail  from   Rangoon,  one  day 


Butte     &     Superior      Mining    Co.,    Butte. 


the  Burmese  government.  There  are  large 
reserves  of  high-grade  ore;  and  as  profits  since 
the  inception  of  the  company  have  been  returned 
for  reinvestment,  its  ultimate  success  on  a  large 
scale  would  seem  cls  deserved  as  it  is  probable. 
Data  with  regard  to  mining  operations  in  Asia 
are  piiblished  infrequently,  and  the  following 
paper  ivill  be  read  ivith  more  than  passing  interest. 

beyond  Mandalay,  and  only  about  60  miles  from  the 
western  frontier  of  China.  It  lies  almost  on  the  Tropic 
of  Cancer,  and  is  about  the  same  distance  from  New 
York  whether  one  travels  via  the  Atlantic  or  by  way 
of  San  Francisco  and  the  Pacific. 

To  this  geographical  isolation  and  great  distance 
from  its  base  of  supplies  is  added  the  further  com- 
plication of  a  strange,  uncultured  population,  having 
peculiar  traditions  and  habits  of  life,  and  a  country 
unsuited  in  its  natural  state  to  European  habitation. 
It  is  difficult  to  comprehend  the  variety  of  problems 
that  confront  a  company  operating  under  such  con- 
ditions— problems  of  which  the  average  operator  has 
no  conception.     Experience  has  shown  that  the  more 
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nearly  independent  and  self-contained  a  property  is, 
the  more  smoothly  will  its  operations  proceed.  To 
accomplish  this  end  the  company  engages  in  a  great 
number  of  activities,  not  directly  connected  with  mining, 
but  which  tend  to  minimize,  as  much  as  possible,  de- 
pendence on  the  outside  world. 

Despite  the  mine's  isolation  and  the  added  difficulties 
of  getting  supplies  of  any  kind,  and  particularly  ma- 
chinery, due  to  the  war,  the  company  is  now  supplying 
the  Indian  government  with  practically  all  the  lead 
required  for  the  manufacture  of  ammunition,  together 
with  much  of  the  refined  silver  needed  for  coinage 
purposes. 

Company  Has  Extensive  and  Varied  Interests 

The  company  owns  and  operates  a  50-mile  railroad, 
its  own  iron  mine  and  limestone  quarries,  and,  from 
about  50  square  miles  of  forest  adjacent  to  the  railroad, 
it  cuts  sufficient  fuel  to  operate  the  railroad  and  supply 
smeltery  requirements,  a  total  of  about  7,000,000  cu.ft. 
annually.  Approximately  10  000  natives  are  employed, 
supervised  by  a  staff  of  about  100  "Europeans,"  a  term 
which  locally  includes  both  Australians  and  Americans, 
the  actual  Europeans,  in  fact,  forming  a  small  minority. 
The  direction  of  the  enterprise,  including  the  recent 
development  and  the  plans  for  the  future,  has  been  in 
the  hands  of  an  American  engineer,  T.  E.  Mitchell, 
until  recently  resident  manager  for  the  company. 

The  mine  itself  is  at  Bawdwin,  the  northern  tei-minus 
of  the  company  railroad,  about  13  miles  above  Namtu. 
There  is  a  rise  of  nearly  1500  ft.  in  the  journey  from 
Namtu  to  the  mines,  and  the  trip  up  the  canyon  is 
remarkable  for  its  exceptional  scenic  features.  There 
are  indications  that  the  Chinese  mined  and  smelted 
silver  ores  here  even  before  the  Christian  era.  If  this 
is  the  case,  the  present  Bawdwin — which,  incidentally, 
means  "silver  well" — was,  quite  possibly,  the  scene  of 
the  world's  first  successful  silver-smelting  operations. 
At  any  rate  there  are  authentic  records  at  Mandalay 
which  show  productions  prior  to  the  year  1500.  The 
details  of  Chinese  metallurgy  are  not  thoroughly  under- 
stood, although  there  is  ample  proof  that  results  were 
obtained. 

Primitive  Smelting  Methods  Used  by  Natives 
The  smelting  was  carried  on  in  scores  of  small  furnaces 
built  of  mud  and  sand,  .something  after  the  fashion  of 
a  modem  cupel  test.  The  heat  was  derived  from  a 
charcoal  fire  on  grate  bars  directly  over  the  "test." 
After  once  getting  a  lake  of  molten  lead,  pulverized 
ore  was  sprinkled  over  the  surface,  small  quantities 
at  a  time.  During  the  interval  between  ore  additions, 
a  "slaggy"  product  containing  about  GO'r  lead,  and 
mixed  with  bits  of  charcoal  that  had  dropped  through 
the  grate  bars,  was  skimmed  from  the  surface.  There 
was  practically  no  silver  in  this  skimmed  mixture. 
After  a  quantity  of  ore  sufficient  to  afford  a  convenient 
amount  of  silver  had  been  treated,  the  remaining  lead 
was  taken  off  as  an  impure  litharge,  leaving  the  refined 
silver  on  the  test.  This  completed  a  cycle  of  operations. 
In  mining  the  ore  the  mountain  sides  were  gophered 
with  hundreds  of  small  adits,  scarcely  large  enough  for 
an  ordinary  white  man  to  enter  on  his  hands  and  knees. 
No  indication  of  the  use  of  explosives  has  been  found, 
and   the   work   was   doubtless   most   tedious.      That   an 


almost  countless  number  of  coolies  was  engaged  is 
indicated  by  the  thousands  of  Chinese  graves  that  dot 
the  adjacent  hillsides.  The  mines  were  finally  aban- 
doned by  the  Chinese  in  1868,  after  a  million  tons  of 
the  best  silver  ore  had  been  mined  and  treated.  The 
jungle  around  Bawdwin  was  entirely  cleared  by  these 
early-day  operators,  doubtless  for  fuel  purposes,  and  the 
hills  are  still  bare. 

Lead  in  Ancient  Slag  Dumps  First  Attracted 

Attention 

The  first  practical  step  toward  the  recovery  of  the 
immense  quantities  of  lead  in  the  slag  dumps  left  by 
the  Chinese  was  taken  in  1904.  In  this  year  the 
Great  Eastern  Mining  Co.  began  investigating  the 
property,  its  interest  being  taken  over,  however,  in 
March,  1906,  by  the  Burma  Mine,  Railway  and  Smelt- 
ing Co.  Extensive  sampling  of  the  slag,  with  a  con- 
servative estimate  of  115,000  tons  available,  appeared 
to  warrant  the  construction  of  a  smeltery  at  Mandalay, 
with  a  narrow-gage  railway  to  connect  Bawdwin  with 
the  Mandalay-Lashio  branch   of  the   Burma   Railways. 

The  country  to  be  traversed  by  this  railroad  was 
rugged  and  heavily  wooded,  so  that  the  construction 
cost  was  high — and  the  cost  of  maintenance,  owing  to 
heavy  grades,  short  curves,  and  tropical  rains,  has  been 
still  greater.  However,  the  road  was  completed,  and 
the  furnaces  were  blown  in  at  Mandalay  in  February, 
1909.  In  two  and  a  half  years  40,000  tons  of  lead 
bullion  was  produced  entirely  from  Bawdwin  slag.  In 
1911  the  smeltery  equipment  at  Mandalay  was  moved 
to  its  present  site,  and  the  town  of  Namtu,  where  the 
narrow-gage  railroad  crosses  the  Namtu  River,  was 
started.  This  move  was  in  anticipation  of  the  ultimate 
exhaustion  of  the  slag,  which  would  make  mining  oper- 
ations and  a  roasting  plant  essential.  For  the  next  few 
years  the  smeltery  was  run  mainly  on  slag  with  a  small 
proportion  of  ore,  and  a  base  bullion,  carrying  silver  in 
quantity  varying  from  10  to  30  oz.  per  ton,  was  shipped 
away  for  refining. 

At  this  time  there  were  less  than  a  dozen  white 
men  in  this  section  of  the  country.  There  was  consider- 
able malaria  in  the  wet  season,  and  conditions  were 
anything  hut  suitable  for  Europeans.  A.  R.  Oberlander 
and  Edgar  Malloy,  both  from  the  Murray  plant  of  the 
American  Sniolting  and  Refining  Co.,  were  the  leading 
spirits  in  coiulucting  operations,  and  both  are  still  at 
Namtu.  01)orlander  is  personal  assistant  to  the  resi- 
dent manager,  and  Malloy  is  smeltery  superintendent. 

Strange  Discoveries  Made  in  Opening  Old  Working 

During  this  period,  development  work  at  the  mine 
was  prosecuted  in  rather  lethargic  fashion,  principally 
liy  enlarging,  extending,  and  crosscutting  from  the 
"D.  C."  tunnel.  "1).  C."  is  an  alibreviation  for  "Dead 
Chinaman,"  and  has  been  used  to  denote  this  particular 
tunnel  beciuse  of  a  number  of  human  skeletons  en- 
countered when  white  men  first  explored  it.  One  old 
section  of  the  property  is  styled  the  "Jail  Workings" 
in  commemoration  of  the  unearthing  of  a  skeleton 
accoutered  with  manacles,  presumably  welded  on  during 
the  life  of  the  victim.  Finally,  what  is  now  known 
as  the  Chinaman  orebody  was  penetrated,  and  it  soon 
gave  promise  of  lieing  a  huge  deposit.  Vigorous  de- 
velopment  work,    including   an    extensive   campaign   of 
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diamond  drilling,  gradually  demonstrated  the  wonderful 
possibilities  of  the  mine. 

Briefly,  these  were  the  conditions  in  October,  1913, 
when  a  new  company,  styled  The  Burma  Corporation, 
was  organized,  providing  new  capital  with  a  view  to 
developing  an  immense  producing  mining  property. 
Four  important  things  were  to  be  done:  (a)  to  put 
the  mine  in  condition  to  produce  tonnage;  (b)  to  over- 
haul and  add  to  the  smeltery;  (c)  to  discover  and 
open  available  iron-ore  deposits  and  limestone  quarries, 
and  (d)  to  make  living  conditions  reasonably  com- 
fortable, and  to  minimize  the  danger  from  malaria. 

The  largest  single  piece  of  work  undertaken  was  the 


ter.  A  fault  at  the  south  limits  of  the  present  workings 
cuts  off  the  orebody,  and  to  date  its  extension  has  not 
been  discovered  beyond  this  point.  Along  the  strike 
tlie  vein  has  been  prospected  and  developed  for  about 
2000  ft.,  and  the  northerly  limit  has  not  been  reached, 
although  there  is  a  change  in  the  ore,  more  or  less 
copper  being  found  at  the  north  end.  No  effort  has  as 
yet  been  made  toward  proving  ore  below  the  Tiger 
Tunnel  level,  although  there  is  no  reason  to  question 
the  downward  extension  of  the  orebody,  with  no  diminu- 
tion in  the  grade  of  material,  there  being  no  secondary 
enrichment. 

The  silver  probably  occurs  as  argentite  in  sub-micro- 
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driving  of  a  main  haulage  and  drainage  tunnel  7400  scopic  mixture  with  galena,  an  interesting  feature  being 

ft.  long  to  tap  the  workings  500  ft.  below  the  D.   C.  the  uniformity  in  finding  approximately  one  ounce  of 

tunnel  level.     It   is   really  an   adit  8   ft.   by   10   ft.   in  silver  for  each  per  cent,  of  lead  in  all  grades  of  ore, 

the  clear,  double  tracked  and  electric  lighted,  and  soon  regardless  of  the  amount  of  zinc.     The  following  table 

to  have  motor  transportation  to  replace  the  mules  now  gives  a  number  of  typical  ore  analyses- 

used.     Considering  various  difficulties  and  the  amount  ^^^^ses  silver-lead-zinc  ore,  burma  mines,  ltd 
ot  bad  ground  encountered,  the  work  was  accomplished  Silver,       Lead.        zinc. 

in  good  time  by  native  miners  working  under  practical  siiver-iead  ore.  No.  i °^'  ^if.i°"  ^%oT^'  ^^\?T^' 

shift  foremen   from   Butte,   Mont.     It  was   completed  meh-z^nfoTl^'No°i^ no  lit  Ui 

in  September,  1916,  and  was  ceremoniously  named  the  f/^c-S''  orl'  .^°:  .".■::;:::;:.:;:        38.1  HI  lU 

Tiger  Tunnel,  by  the  Lieutenant-Governor  of  Burma,  second-grade  ore  ii.'s  22:5  7.0 

The  ore  deposit  is  a  replacement  in  a  fine-grained,         An  idea  of  the  immensity  of  the  deposit  may  be  had 

dark-colored    silicified    rhyolite,    the   impregnated    zone  from  considering  a  single  block  of  2,000,000  tons,  75% 

being  more  than  100  ft.  wide  at  certain  points.     The  of  which  is  pure  sulphide, 
walls  are  not  well  defined,   but  in  a  general  way  the 

orebody  approaches  the  vertical.    The  best  ore,  assaying  SYSTEMS  OF  Mining  Used 

as  much  as  50%   lead,  25  ^r   zinc,  and  50  oz.  of  silver.  At  the  outset  square-setting  was  the  only  method  of 

is  found  in  the  core  of  the  deposit,  the  tenor  diminish-  mining  employed,  but  satisfactorj-  results  have  recently 

ing  as  the  limits  on  either  side  are  approached.  been  obtained  in  some  places  with  a  timberless  rill  sys- 

The  ore  is  an  intimate  and  complex  mixture  of  sul-  tern  of  stoping,  and  the  applicability  of  other  cheap 
phides,  with  no  uniformity  in  the  proportions  of  lead  methods  is  being  determined.  Timbers,  of  native  wood 
and  zinc,  even  in  adjacent  sections.  This  condition  cut  in  the  vicinity,  and  squared  at  the  company's  saw- 
makes  the  mining  of  those  classes  of  ore  answering  mill,  are  used  exclusively.  The  wood  is  hard  and  heavy, 
metallurgical  requirements  a  particularly  difficult  mat-  but  is  brittle,  does  not  take  weight  well  and  is  really 
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not  satisfactory,  being  used  only  because  it  is  the  best 
available. 

Ingersoll-Rand  Jackhamers  and  B.  C.  21  stopers  are 
used  for  breaking  ore  in  stopes,  and  do  good  work  in 
the  comparatively  soft  ground.  The  tunnel  was  driven 
with  water  Leyners,  and  these  machines  are  still  used 
in  development  work.  Nobel's  "Gelanite,"  SC'c  strength. 
is  used  exclusively  for  blasting  operations.  The  present 
rate  of  production  is  about  300  tons,  but  so  far  as  the 
physical  condition  of  the  mine  itself  is  concerned,  2000 
tons  could  be  mined  daily.  This  is  the  tonnage  planned 
for  the  plants  now  under  construction. 

Details  of  METALLtreciCAL  EQinPMENT 

The  original  smelting  plant  comprised  three  blast  fur- 
naces, two  48  by  160  in.  and  one  48  by  96  in.  at  the 
tuyeres,  and  a  Parsons  steam  turbo-blower.  At  present 
the  equipment  includes,  besides  these  furnaces,  a  crush- 
ing plant,  five  26-ft.  Godfrey  roasters,  19  Huntington 
and  Heberlein  sintering  pots,  one  Dwight  &  Lloyd 
machine,  and  a  complete  refinery  which  turns  out  re- 
fined lead  and  a  silver  bullion  of  997  minimum  fineness. 
The  installation  includes  dross  furnaces,  desilverizing 
kettles,  Faber  du  Faur  tilting  furnaces  for  retorting, 
and  cupels  for  silver  refining,  according  to  the  standard 
practice  of  Parke's  process.  The  refinery  and  the  greater 
part  of  the  roasting  plant  are  comparatively  recent 
additions. 

The  feature  of  the  smelting  operations  is  perhaps  the 
high  zinc  content  of  the  blast-furnace  charge.  Despite 
continued  efforts  to  mine  ore  containing  a  minimum  of 
zinc  in  proportion  to  lead,  the  slag  regularly  assays 
16  and  17""^  zinc  and  has  often  been  as  high  as  20%. 
The  present  roasting  capacity  is  not  sufficient  for  the 
elimination  of  sulphur  to  the  desired  extent,  without 
too  great  a  sacrifice  in  the  tonnage  put  through  the 
furnaces.  Excessive  sulphur,  in  addition  to  the  "high" 
zinc,  further  complicates  the  problem  of  furnace  opera- 
tion, and  three  months  is  the  maximum  length  of  cam- 
paign before  a  furnace  must  be  blown  out,  dismantled, 
and  entirely  cleaned  out.  In  addition  to  the  zinc,  the 
slag  analyses  average  approximately  14%  lime,  24% 
silica,  and  34%  iron  oxide.  An  inferior  grade  of  coke 
comes  from  India.  The  ash  averages  22%  and  the  sul- 
phur is  high,  though  not  so  bad  as  .lapanese  coke  in 
this  particular.  The  latter  was  tried,  but  the  Indian 
product  was  found  to  be  preferable. 

Iron-Ore  Flux  Obtainable  Near  By 

The  problem  of  obtaining  adequate  iron  ore  for 
fluxing  purposes  has  been  solved.  The  supply  was 
almost  exhausted  some  time  ago,  but  recently  new  mines 
have  been  opened,  and  several  years'  supply  is  now 
available.  The  two  principal  sources  at  present  are 
Thondaung  and  Mampwe,  where  a  sufflcient  tonnage  is 
minable  with  comparative  facility.  A  desirable  grade 
of  limestone  is  obtained  from  various  qunrries  con- 
veniently situatrd  on  the  company  railroad,  and  a 
"gossan"  ore,  capping  material  at  the  mines,  containing 
60%  silica  and  !'<' ■  lead,  is  shipped  to  the  smeltery 
to  supply  silica  in  the  charge.  The  matter  of  trans- 
portation is  really  tho  only  problem  in  connection  with 
the  question  of  fluxiiu'   materials  at  this  time. 

The  final  and  an  imp  i  i.int  feature  in  the  program  for 
large-scale    operations    w;n    that    of    waging    war    on 


malaria,  and  creating  conditions  suitable  for  European 
habitation.  It  was  thought  that  the  clearing  of  the 
jungle  growth,  and  the  draining  of  spots  where  water 
might  accumulate,  would  go  a  long  way  toward  elimi- 
nating the  fever.  The  theorj'  is  that  the  zone  of 
operation  of  the  malaria!  mosquito  is  limited  to  a  cer- 
tain radius  from  its  breeding  place,  and  results  seem 
to  have  verified  that  assumption.  An  area  extending 
.several  hundred  yards  beyond  the  outlying  bungalows 
has  been  cleared  and  drained,  and  to  this  action  is 
largely  attributed  the  reduction  in  the  proportion  of 
fever  patients  from  something  like  40%  to  less  than  5%. 
A  sanitary  engineer,  operating  in  conjunction  with 
the  medical  department,  is  responsible  for  jungle  clear- 
ing, as  well  as  for  sewage  and  garbage  disposal  and  the 
maintenance  of  proper  conditions  as  to  water  supply. 

Living  Conditions  on  the  Property 

Among  the  improvements  which  tend  to  better  condi- 
tions generally  a  few  may  be  enumerated.  There  are 
about  75  bungalows  for  Europeans,  most  of  which  are 
equipped  with  electric  lights,  bath  rooms,  screened  front 
and  back  porches,  and  a  kitchen  in  a  separate  building 
at  the  rear;  a  large  mess  house  and  modem  dormitorj- 
for  Europeans  who  have  no  families  with  them ;  a  club 
house  with  piano,  library,  billiards,  and  other  features; 
a  similar  club  house  at  Bawdwin ;  and  a  provision  store 
with  a  large  assortment  of  high-grade  "tinned"  eatables. 
One  is  astonished  at  the  things  that  can  readily  be  ob- 
tained in  a  tin  or  a  bottle.  There  is  an  ice  plant  and  a 
plant  for  the  bottling  of  distilled  aerated  water;  and  a 
bakerj'  is  being  built.  There  are  native  bakeshops,  but 
it  is  impossible  to  induce  the  bakers  to  adopt  hygienic 
methods. 

In  addition  to  the  accommodations  enumerated,  the 
company  is  preparing  to  go  into  the  laundr>'  business. 
The  native  "dhobe."  or  laundry  man,  uses  a  stone  for 
a  washboard,  and  when  he  has  worn  one  smooth,  he 
looks  for  a  new  one.  He  usually  gets  the  clothes  fairly 
clean,  but  it  is  a  healthy  garment  indeed  that  can 
survive  many  trips  to  the  "dhobe." 

At  the  native  town  of  Panghi,  near  by.  a  bazaar  is 
held  every  fifth  day,  when  fresh  vegetables,  fruits, 
and  meat  can  be  obtained  cheaply.  The  company  con- 
ducts a  market  where  better  meat  can  be  purchased. 
Two  Americans  who  own  a  farm  a  few  miles  from 
Namtu  have  .t  wntract  to  supply  beef.  The  natives 
make  meat  nut  of  animals  whose  utility  in  transporta- 
tion lines  has  been  outlived,  and  it  is  atrocious  stuff. 
A  basket  of  very  good  vegetables  can  be  obtained  from 
Maymyo,  a  hill  station  and  the  summer  capital  of 
Burma,  with  an  express  charge  of  only  16c.  Everything 
considered,  living  conditions  are  good  and  the  cost  is 
not  excessive. 

Nativi;  Labor  Is  Fickle  and  Unreliable 

The  methods  of  handling  native  labor  have  features 
char«cteristi(  <!  the  Orient  and  are  of  some  interest. 
In  the  dr>'  simsou,  extending  from  October  till  the 
following  Max .  l:ibor  is  plentiful,  largely  because  of  the 
influx  of  gnoil  rnolies  from  China.  During  the  rainy 
season,  whirh  rovers  the  remainder  of  the  year,  many 
of  these  go  l>;u  k  to  their  homes  to  raise  rice,  and  there 
is  continual  IHIlculty,  due  not  so  much  to  numerical 
shortage  as    t..   the   failure   of   those   who   are   on   the 
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payroll  to  come  to  work.  The  company  is  doing  every- 
thing it  can  to  improve  living  quarters  and  conditions, 
and  thus  induce  the  Chinese  to  stay  the  year  around. 

Wages  are,  of  course,  extremely  low — and  the  value 
of  the  service  rendered  is  correspondingly  small.  A 
coolie,  as  all  common  laborers  are  called,  is  paid  the 
equivalent  in  Indian  currency  of  from  24  to  40c.  per 
day,  the  danger  and  disagreeable  features  of  the  work 
at  which  he  is  engaged  being  the  principal  controlling 
factors.  Native  "bosses"  are  numerous.  They  go  under 
a  variety  of  names  and  are  paid  60  to  90c.  Mechanics, 
or  "fitters"  as  they  are  called,  carpenters,  masons,  and 
native  office  men  get  about  the  same,  that  is  from  60 
to  90  cents. 

The  labor  is  admittedly  but  unavoidably  inefficient. 
In  the  first  place,  a  coolie  never  makes  a  move  on  his 
own  initiative,  and  he  cannot,  apparently,  attend  to 
more  than  one  thing  at  a  time.  A  multiplicity  of  duties, 
no  matter  how  trifling,  confuses  him,  and  he  looks  after 
nothing.  The  result  is  that  it  is  generally  necessary 
to  have  a  great  many  more  men  than  ought  really  to 
be  used,  particularly  in  plant  operation.  A  coolie  is 
absolutely  irresponsible,  and  cannot  be  relied  upon  to 
come  to  work.  As  a  sudden  "touch  of  fever"  is  always 
an  available  and  valid  excuse,  he  cannot  well  be  dis- 
ciplined. This  makes  it  necessary  to  carry  an  excessive 
number  in  a  given  department  to  insure  against  being 
short-handed  about  every  third  shift.  A  good  "gaung," 
or  coolie  foreman,  is  sometimes  a  help,  but  he  has  little 
influence  over  his  men. 

The  contract  system  is  used  on  many  kinds  of  work. 
Development  driving  at  the  mines,  cutting  fuel  wood  in 
the  forests,  bedding  ores,  breaking  up  sintered  mate- 
rial at  the  smeltery,  and  various  other  work  where  a 
unit  price  can  be  figured,  is  done  under  contract. 
Masonry  and  framing  timber  are  contracted  also;  and, 
incidentally,  the  carpenters  as  well  as  the  masons  are 
quite  skilful  at  their  work  and  are  not  as  inefficient 
as  the  coolies. 

Language  Is  as  Varied  as  Costume 

There  are  at  least  nine  distinct  languages  in  common 
use  around  the  property,  but  the  European  who  acquires 
Burmese,  Shan,  and  Hindustani,  with  perhaps  a  little 
Chinese,  can  get  along  tolerably  well.  Though  many 
of  the  natives  know  several  languages,  and  are  quick  at 
picking  up  English,  the  great  bulk  of  them  know  but 
one,  and  often  cannot  understand  the  other  coolies  they 
are  working  with.  The  confusion  attending  this 
Babelistic  condition  is  equalled  only  by  the  variety 
of  costume  worn  by  the  natives  at  work.  The  laws  of 
country,  tribe,  and  caste  seem  strictly  to  be  adhered  to, 
and  the  ideas  gleaned  from  the  pictures  in  one's  school- 
days geography  are  substantiated  in  detail.  Starting 
with  practically  nothing,  and  passing  by  devious  stages 
up  to  the  most  voluminous,  flowing  robes — one  finds 
them  all.  And  what  one  would  guess  to  be  holiday 
regalia  is  nothing  of  the  kind — simply  a  substitute  for 
overalls  and  jumper.  According  to  the  inexorable 
decree  of  caste,  a  brick  never  must  be  laid  except  by  a 
man  wearing  a  full  beard  and  sufficient  drapery  and 
flowing  headgear  for  the  adornment  of  a  church  bride. 
And  it  never  is.  A  coolie  invariably  wears  something 
on  his  head  and  also,  invariably,  nothing  on  his  feet. 


Plans  for  the  company's  future  are  concerned  largely 
with  metallurgical  development.  A  concentrator  of 
2000  tons'  daily  capacity  is  under  course  of  construc- 
tion, and  most  of  the  machinery  is  either  on  hand  or 
en  route  from  the  United  States.  The  equipment  in- 
cludes rolls,  tube  mills,  jigs,  and  tables  in  the  crushing 
and  concentrating  departments;  and  extensive  experi- 
mentation indicates  that  flotation  will  unquestionably 
play  a  prominent  part  in  the  scheme  of  concentration. 
The  problem  is,  obviously,  one  of  differential  separation 
of  the  very  fine  and  very  intimately  mixed  sulphides 
of  lead  and  zinc.  However,  no  conclusion  has  been 
reached  as  to  the  most  effective  combination  of  proc- 
esses, nor  has  the  matter  of  flotation  apparatus  been 
determined  thus  far,  although  these  questions  are  now 
engaging  the  entire  attention  of  the  mill  staff. 

Experimental  work  on  a  large  scale  has  demonstrated 
the  technical  success  of  a  treatment  involving  roasting, 
leaching,  and  electrical  re-precipitation  of  the  zinc.  The 
deciding  factor  here  will  doubtless  be  the  question  of 
power,  there  being  some  uncertainty  as  to  the  possibility 
of  obtaining  sufficient  at  a  cost  low  enough  to  make  the 
process  economically  available.  Field  work  with  a  view 
to  discovering  and  making  preliminary  surveys  of  pos- 
sible hydro-electric  projects  is  under  way.  A  number  of 
good-sized  rivers  within  a  reasonable  distance  have 
been  little  explored  by  white  men,  and  it  is  possible 
that  a  source  of  cheap  power  may  be  found. 

Hydro-Electric  Power  Plant  Proposed 

Negotiations  have  already  been  consummated  with 
the  government  of  Burma  for  the  utilization  of  the 
Mansam  Falls,  in  the  Namya  River,  on  the  Mandalay- 
Lashio  branch  of  the  Burma  Railways.  A  transmission 
line  40  miles  long  will  carry  a  dry-season  minimum 
of  about  3000  hp.  The  equipment  is  being  purchased, 
and  the  installation  will  be  pushed  with  all  possible 
speed.  Power  for  lighting,  for  the  mine  compressor 
plant,  and  for  a  few  motors  around  the  smeltery  is 
now  supplied  by  two  1000-hp.  Diesel  engine-generator 
units.  The  completion  of  the  Mansam  project  will 
afford  ample  power  for  the  mill,  mine,  and  miscellaneous 
requirements,  but  some  other  source  must  necessarily 
be  found  to  supply  power  for  an  electrolytic  zinc  plant. 
As  an  alternative,  it  is  possible  that  a  zinc  plant  may 
be  built  at  tidewater,  the  neighborhood  of  Calcutta  being 
under  consideration  as  combining  various  advantages 
from   different   points   of   view. 

Eventually  a  more  modern  lead  smeltery  may  be  built 
at  Mandalay,  or  possibly  in  the  vicinity  of  Rangoon. 
The  supply  of  wood  fuel  will,  according  to  present 
calculation,  be  inadequate  after  two  or  three  years,  and 
a  move  to  bring  the  plant  nearer  to  a  coal  supply  may 
be  made.  The  haulage  of  coke  and  flux  complicates  the 
by  no  means  negligible  traffic  problems  of  the  company's 
winding,  narrow-gage  railway,  and  this  may  be  one 
of  a  number  of  factors  which  will  decide  the  permanent 
site  of  the  smelting  works. 

The  exploration  parties  looking  for  water  power  are 
accompanied  by  geologists ;  and  a  general  survey  over 
a  large  area  is  being  made.  The  stories  of  other  old 
mines  once  worked  by  the  Chinese,  in  circulation  among 
the  natives,  are  probably  not  without  foundation  in 
fact.      At    any    rate,    the    country    is    very    generally 
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"mineralized"  and  there  seems  every  possibility  of  im- 
portant discoveries  being  made. 

Burma  Mines.  Ltd.,  is  a  British  organization,  being 
one  of  a  number  with  which  H.  C.  Hoover  was  con- 
nected in  pre-war  days.  Hundreds  of  thousands  of 
pounds  have  been  invested,  with  profit  up  to  date  going 
back  into  the  property,  so  that  financial  success  is  as 
deserved  as  it  seems  certain.  A.  F.  Kuehn,  of  London, 
and  Lawrence  Addicks,  of  New  York,  are  consulting 
engineers  for  the  company.  It  is  through  the  kindness 
of  Mr.  Kuehn  and  Mr.  Mitchell,  the  late  manager,  that 
I  am  able  to  give  these  few  details  of  mining  and 
metallurgical  operations  in  a  remote  corner  of  the 
world. 

The  F  ederal  Trade  Commission 

Methods  of  the  Federal  Trade  Commission  in  con- 
ducting its  meat-packing  inquiry  were  revealed  at  the 
hearing  on  Jan.  23  before  the  House  Interstate  Com- 
merce Committee  on  legislation  to  regulate  the  meat 
industry  in  accordance  with  the  commission's  recom- 
mendations. Levy  Mayer,  counsel  for  Armour  &  Co., 
was  on  the  stand  discussing  the  constitutionality  of  the 
bill  and  the  commission's  inquirj:. 

"When  the  Federal  Trade  Commission  took  testimony 
and  found  a  verdict  of  guilty  against  the  packers,  do 
you  mean  to  say  your  clients  were  given  no  chance  to 
reply?"  asked  Representative  Sanders,  of  Louisiana. 
"None  whatever,"  Mr.  Mayer  said. 
"You  don't  mean  to  say  that  when  a  witness  took  the 
stand  to  give  damaging  testimony  against  your  clients 
you  were  not  allowed  to  question  him?" 

"I  was  not  allowed  to  participate  in  the  hearing  at 
all." 

"You  were  not  allowed  even  to  establish  the  credibility 
of  the  witness?" 
"No." 

"Then  what  credence  can  we  give  to  these  findings?" 
continued  Mr.  Sanders. 
"None  whatever." 

"Do  you  mean  to  say  the  Federal  Trade  Commission 
undertook  to  investigate  a  great  industry  without  giv- 
ing the  industry  a  chance  to  present  its  side?" 

"Absolutely  none,"  Mr.  Mayer  said.  "I  made  three 
trips  to  Washington  to  plead  for  the  opportunity,  but 
they  refused  and  gave  no  reason.  They  sent  scores  and 
scores  of  examiners  to  go  through  the  files  of  Armour 
&  Co.  and  took  many  letters." 

"Of  course,  they  took  all  the  letters  to  show  the 
context?"  Mr.  Sanders  interrupted. 
"They  did  not,"  Mr.  Mayer  answered. 
The  witness  said  a  mistaken  inference  drawn  from 
one  letter  referring  to  an  agreed  price  on  lard  com- 
pound was  due  to  the  failure  of  the  commission  to  take 
other  letters  which  would  have  explained  that  the  price 
was  fixed  by  the  Food  Administration  and  not  by  the 
packers. 

"It  is  the  most  remarkable  thing  I  ever  heard  of  in 
my  life,"  Mr.  Sanders  remarked,  as  he  finished  his 
questioning. 

"If  you  can  regulate  private  industry  such  as  the 
packing  plants,  then  ynu  ran  regulate  the  manufacture 
of  hairpins,  rubber  bonts.  everything,"  said  Mr  Mayer, 
"and  it  won't  be  long  before  you  have  every  dissatisfied 


element    of    the    community    appealing    for    the    great 
panacea  of  Congressional  legislation." 

The  licensing  provision  of  the  bill  was  declared  the 
most  drastic  because  it  entrusted  to  one  man,  the  Presi- 
dent, the  right  to  issue  and  revoke  licenses.  Mr.  Mayer 
said  the  power  given  the  Government  to  purchase  and 
publish  market  newspapers  staggered  the  imagination, 
and  might  lead  to  powerful  political  influence. 


Engineers  Represented  in  Washington 

To  provide  for  united  action  upon  matters  of  common 
concern  to  engineers,  the  Engineering  Council  has  re- 
cently organized  a  National  Service  Committee,  and  has 
established  an  office  in  the  national  capital.  This  action 
was  based  upon  a  tentative  plan  for  representation  of 
engineers  at  Washington,  submitted  to  the  Council  at 
a  special  meeting  on  Nov.  21,  1918,  by  Philip  N.  Moore, 
of  the  American  Institute  of  Mining  Engineers.  The 
present  member  societies  of  the  Engineering  Council 
are  the  American  Society  of  Civil  Engineers,  the  Amer- 
ican Institute  of  Mining  Engineers,  the  American  So- 
ciety of  Mechanical  Engineers,  the  American  Institute 
of  Electrical  Engineers,  the  United  Engineering  So- 
ciety, and  the  American  Society  for  Testing  Materials. 

The  Engineering  Council,  through  this  National  Serv- 
ice Committee  and  its  Washington  office,  intends  to  ac- 
complish the  following  general  purposes,  this  committee 
acting  always  under  the  direction  of  the  Council  and 
within  limitations  fixed  for  it: 

1.  To  indicate  those  public  services  which  may  best 
be  performed  by  members  of  engineering  societies,  and, 
when  desired,  to  offer  the  proper  men  for  such  services. 

2.  To  speak  authoritatively  for  the  Engineering 
Council  before  committees  of  Congress  and  departments 
of  the  Government  on  all  public  questions  of  common 
interest  to  engineers,  within  such  limitations  as  the 
Council  may  set  from  time  to  time. 

3.  To  give  promptly  wide  circulation  among  engineers 
to  authentic  information  regarding  pending  legislation 
and  executive  actions  which  may  affect  the  interests  of 
engineers  in  any  way. 

4.  To  gather  opinions  of  engineers  on  these  matters. 

The  Enjrincering  Council's  aim  is  disinterested  use- 
fulness to  the  nation  and  the  profession — not  advocacy 
of  any  selfish  ends — by  giving  unbiased  information 
and  counsel  on  technical  matters,  chiefly  when  asked. 
A  modest  start  is  being  made.  The  work  will  be 
enlarged  only  as  a  real  demand  for  the  services  of  the 
committee  develops. 

The  members  of  the  National  Service  Committee  have 
been  chosen  so  as  to  represent  different  parts  of  the 
country.  The  appointees  are  the  following:  Chairman, 
M.  O.  Leightnii.  member  A.  S.  C.  E.,  Wa.shington,  D.  C; 
C.  B.  Burdi.k.  member  A.  S.  C.  E.,  Chicago,  III.;  George 
F.  Swain,  number  A.  S.  C.  E.,  Boston,  Mass.;  Philip  N. 
Moore,  member  A.  I.  M.  E.,  St.  Louis,  Mo.;  L.  D.  Rick- 
etts,  member  A.  I.  M.  E.,  Warren,  Ariz.;  Andrew  M. 
Hunt,  menilier  A.  S.  M.  E.,  San  Francisco  and  New 
York;  Andrew  M.  Lockett,  member  A.  S.  M.  E..  New 
Orleans.  U\  .  \V.  C.  L.  Eglin.  member  A.  I.  E.  E..  Phila- 
delphia. Peiin  ;  Bancroft  Gherardi.  member  A.  I.  E.  E., 
New  York. 

The  WasliitiK'ton  oflUce  is  at  502  McLachlen  Building. 
10th  and  G  Streets. 
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The  Smelting  and  Refining  of  Cobalt 

Silver  Ore* 


By  SYDNEY  B.  WRIGHT 


THE  shipments  received  at  the  Deloro  Reduction 
Co.'s  works  from  the  operators  in  the  Cobalt  and 
Gowganda  districts  consist  of  high-  and  low-grade 
silver-cobalt  ore  in  lump  form,  jig  and  table  concentrate, 
and  ore  residues  such  as  those  produced  by  the  Nipissing 
Mining  Co.  and  the  Mining  Corporation. 

Sampling 

For  sampling  purposes  the  ore  is  ball-milled  to  about 
a  20-mesh  product,  a  14%  cut  being  drawn  by  a  Snyder 
disk  machine  as  the  bulk  sample.  After  a  second  Sny- 
der cut,  the  sample,  now  constituting  about  2%  of  the 
original  ore,  is  transferred  to  the  sampling  floor,  where, 
after  thorough  mixing,  it  is  coned  and  quartered  into 
two  samples,  which  are  then  quartered  separately. 

Reserve  samples  of  these  original  pulps  are  sealed  and 
retained  for  umpire  purposes,  until  settlement  has  been 
made  for  the  shipment.  The  control  samples  are  ground 
to  pass  a  100-mesh  screen,  scales  being  separated  as 
usual  for  assay.  The  requisite  number  of  assay  samples 
is  drawn  for  the  shipper,  smelter,  and  independent 
assayer,  and  the  certificate  of  the  last  named  governs 
in  settlement  for  the  shipment. 

Metallics  or  nuggets  are  removed  from  the  ball  mill 
after  the  carload  or  lot  has  been  crushed,  and  are  melted 
down  to  base  bullion  in  an  oil-fired  crucible  furnace. 
The  silver  content,  as  shown  by  assay,  is  added  to  the 
total  silver  indicated  as  contained  in  the  milled  pulp, 
and  settlement  is  made  accordingly. 

Smelting 

After  the  ore  is  sampled,  it  is  transferred  to  bins, 
from  which  it  charged  to  the  blast  furnace.  The  charge 
is  so  calculated  as  to  furnish  a  practically  neutral  slag, 
and,  on  account  of  the  large  quantity  of  fines  present, 
the  furnace  is  run  generally  at  a  blast  pressure  of  only 
6  to  8  oz.  It  was  considered  probable  that  by  briquetting 
the  fines  the  capacity  of  the  furnace  would  be  increased, 
but  the  test  runs  made  on  these  lines  did  not  produce 
the  desired  metallurgical  results.  The  ore,  and  reverts 
from  other  sections  of  the  plant,  are  therefore  mixed 
wet  and  charged  to  the  furnace  in  the  form  of  a  stiff 
mortar.  This  sinters  fairly  well  before  the  smelting 
zone  is  reached,  the  actual  flue  dust  produced  amounting 
to  about  6%  of  the  ore  and  slimes  charged.  The 
products  of  the  smelting  operation  are  speiss,  from 
which  a  quantity  of  base  silver  is  liquated  in  the  case 
of  high-grade  runs;  slag,  and  arsenic  fume,  which  is 
collected  in  baghouses  of  the  regular  type. 

Desilverizing  the  Speiss 

The  speiss  produced  contains,  approximately,  Co,  22- 
25%  ;  Ni,  16-18%  ;  As,  25%  ;  Fe,  18%  ;  S,  7%  ;  Cu,  1% 
and  Ag,  1000  to  1200  oz.  per  ton. 

This  speiss  product  is  ground  in  a  ball  mill  until 
the  whole  passes  a  screen  with  40  meshes  to  the  inch. 


•Abstracted  from   Tratis.  Can.  Min.   Inst.,  1918,  p.   992. 


The  ground  material  is  then  roasted  until  it  contains 
only  10^; c  of  arsenic.  The  roasting  is  done  in  a  furnace 
of  the  reverberatory  type,  which  is  equipped  with  a  me- 
chanical rabble  having  water-cooled  arms.  The  chlorid- 
izing  is  done  in  a  Bruckner  cylinder. 

The  chloridized  speiss  is  washed  with  water  and  then 
agitated  for  one  hour  with  a  cyanide  solution  containing 
the  equivalent  of  20  lb.  KCN  per  ton.  The  silver  is  pre- 
cipitated from  the  solutions  by  means  of  aluminum  dust, 
one  part  of  which  deposits  about  eight  parts  of  silver  in 
Deloro  company  practice.  It  is  interesting  to  note  that 
the  cyanide  actually  regenerated  in  this  precipitation  is 
practically  equal  to  the  theoretical  quantity  formerly 
present  in  the  double  silver  salt.  The  precipitate  now 
goes  to  the  silver  refinery,  and  the  desilverized  speiss 
residues  go  to  the  oxide  plant. 

Silver  Refining 

The  base  silver,  liquated  in  the  form  of  bottoms  from 
pots  of  speiss,  averages  about  800  fine,  the  remainder 
consisting  of  arsenic  and  antimony,  with  some  cobalt, 
nickel,  iron,  copper,  and  bismuth.  This  bullion  is  re- 
fined by  melting  it  in  an  oil-fired  Schwartz  furnace, 
which  is  equipped  as  a  small  converter.  As  soon  as  the 
charge  is  in  a  molten  state,  the  furnace  is  tilted  back- 
ward into  blowing  position,  and  the  metal  is  blown  for 
about  three  hours.  During  the  first  half  hour  of  this 
period  the  oil  is  shut  off  from  the  burner,  the  heat  of  the 
reaction  being  sufficient  to  keep  the  metal  molten  for  that 
length  of  time.  After  a  short  further  heating,  the 
charge  is  poured  into  ingot  molds. 

The  silver  bullion  thus  obtained  averages  from  992  to 
995  fine,  and  is  brought  up  to  commercial  grade  (996  and 
better)  by  remelting  with  silver  precipitate  from  the 
cyanide  plant.  This  operation  is  performed  in  a  second 
Schwartz  furnace.  The  gases  from  these  furnaces  are 
drawn  through  coolers  and  passed  to  a  small  baghouse. 
The  fume  is  rich  in  silver,  carrying  about  800  oz.  per 
ton,  and  consists  essentially  of  arsenious  oxide,  with 
some  antimony  and  bismuth  oxides.  All  bullion  slags 
and  the  fume  are  eventually  re-charged  to  the  blast 
furnace. 

The  gases  from  the  blast  furnace,  the  roasters,  and 
chloridizers  are  drawn  through  flues  and  coolers  before 
reaching  the  baghouses  which  collect  the  crude  arsenious 
oxide.  The  temperature  of  the  gases  entering  the  bag- 
houses  is  regulated  at  a  maximum  -of  250°  F.  by  means 
of  a  thermostat  operating  a  damper  in  the  main  flue; 
when  the  temperature  rises  to  250°  F.,  cool  air  is  im- 
mediately drawn  in. 

Refining  the  Crude  Arsenic 

The  crude  arsenic  that  is  collected  in  the  baghouses 
is  sent  to  refining  furnaces,  which  are  coke-fired  rever- 
beratory hearths.  The  arsenious  oxide  that  is  formed  is 
volatilized  and  condensed  in  chambers  that  are  emptied 
at  intervals  of  10  to  14  days.  The  products  from  these 
chambers  are  pulverized  and  packed  in  barrels  by  means 
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of  Raymond  equipment.  The  clinker  or  slag  drawn  from 
the  refining  hearth  contains  all  the  silver  that  was 
formerly  present  in  the  crude  arsenic.  This  slag  goes 
back  to  the  blast  furnace. 

Oxide  Plant 

It  is  necessary  now  to  return  to  the  desilverized  speiss 
residues  which  contain  the  cobalt  and  nickel  content  of 
the  ore.  The  metals  in  this  material  are  present  prin- 
cipally in  the  form  of  oxides,  so  that  the  first  treatment 
is  that  of  -sulphatizing,  to  render  the  cobalt  and  nickel 
soluble  as  sulphates.  The  sulphatized  speiss  is  charged 
to  tanks,  in  which  the  mass  is  agitated  with  hot  water, 
during  which  process  the  sulphates  are  dissolved.  The 
liquors  thus  obtained  are  then  freed  from  copper  and 
iron  before  being  passed  to  the  precipitation  tanks. 

The  cobalt  and  nickel  are  separated  by  fractional  pre- 
cipitation with  hypochlorite  solutions,  the  nickel  being 
finally  precipitated  as  hydroxide  by  means  of  milk  of 
lime.  The  hydroxides  of  cobalt  and  nickel  thus  obtained 
are  filter-pressed,  washed,  and  dried,  after  which  treat- 
ment the  oxides  are  either  pulverized  and  packed  for 
the  market,  or  are  transferred  to  the  metals  department 
for  reduction  to  the  metallic  state. 

Metals  Department 

For  the  purpose  of  reduction,  the  oxides  are  mixed 
with  charcoal  and  reduced  to  rough  metal  in  oil-fired 
furnaces.  After  separation  from  excess  carbon  by 
means  of  a  magnetic  separator,  the  rough  metal  is 
melted  in  electric  furnaces  and  converted  into  shot  form 
by  pouring  into  water. 

The  50-kw.  electric  furnaces  used  are  of  the  single- 
phase,  top-and-bottom-electrode  type,  lined  with  magne- 
site,  and  have  a  capacity  of  100  lb.  of  cobalt  or  nickel 
metal  per  hour. 


the  tap  hole,  which  was  always  kept  open,  the  molten 
tin  trickling  in  gushes. 

Charcoal  consumption  was  approximately  3  lb.  to 
1  lb.  of  ore  treated.  The  recovery  was  about  67% 
metal.  No  assays  were  made,  but  from  previous  data 
at  hand  the  product  was  assumed  to  assay  94  to  97% 
tin.  The  total  cost  of  the  resultant  metal  was  35  to 
40c.  (U.  S.  currency)  per  lb.  By  using  standard  formu- 
las, excellent  babbitt  metal  and  solder  were  produced. 

An  endeavor  was  made  to  stimulate  the  ranchers  to 
a  greater  production,  in  the  hope  of  aiding  in  relieving 
the  shortage  of  tin  in  Mexico  City,  but  difficulty  was 


Smelting  Tin  Ore  in  Mexico 
By  Bennett  R.  Bates 

Tin  ore  occurs  in  small  quantities  at  numerous  places 
in  Mexico  and  indeed  is  rather  widely  distributed,  but 
to  date  no  single  important  deposit  has  been  found.  The 
ore  for  the  most  part  is  stream  tin,  cleaned  up  in 
"bateas"  by  the  natives  from  the  gravels  found  in  the 
steep  precipitous  gullies  of  the  sierras,  the  very  topog- 
raphy of  which  does  not  lend  itself  to  single  large 
deposits.  Whether  large  or  more  important  deposits 
occur  down  the  streams  has  not,  as  yet,  been  determined. 
Such  stream  tin  is  found  in  the  mountains  near  El  Cubo, 
Guanajuato;  and  recently  while  the  Tajo  mill  was  being 
rehabilitated  for  the  Cubo  Mining  and  Milling  Co.  a 
small  furnace  was  built,  metallic  tin  was  produced,  and 
babbitt  metal  and  solder  were  made  on  the  ground. 

The  furnace  shown  herewith  in  operation,  built  by 
the  natives,  was  similar  to  the  early  .shaft  furnaces  used 
in  Cornwall,  and  closely  resembles  that  described  by 
Agricola.  The  furnace  proper  consisted  of  a  short 
vertical  .shaft  ab'mt  r,  in.  square  by  30  in.  deep.  Charcoal 
fuel  was  used,  charjring  alternate  layers  of  charcoal 
and  ore.  Both  ore  and  fuel  were  wetted  before  charg- 
ing, and  the  charge  w.ns  frequently  sprinkled  to  keep 
the  top  cool.  Air  w.is  supplied  from  two  hand  bellows, 
the  blast  entering  throiich  tuyeres  placed  just  above  the 
floor  of  the  furnace  and  directed  downward  and  toward 


A   .MK.\1CA.\-  TIN   SMELTERY 

experienced  in  supplying  even  the  local  Guanajuato 
district.  Mexico  City  was  able  to  find  a  considerable 
amount  of  tin  in  small  lots  here  and  there  throughout 
the  republic,  which  helped  greatly  to  tide  over  the 
general  tin  shortage  during  1917. 

References  to  the  smelting  of  tin  in  the  manner  de- 
scribed may  be  found  in  "Tin  Mining  and  Smelting  at 
Santa  Darbara,  Guanajuato,  Mexico,"  by  A.  H.  Bromly. 
Trans.  A.  I.  M.  E.,  Vol.  36,  1906,  p.  227;  and  in 
"Metallurt'v  of  Tin,"  by  Henry  Louis,  p,  80. 


Defective  Mine  Drills 

By  a.  L.  H.  Street* 

Plaintiff,  as  an  employee  engaged  in  operating  a  drill 
in  defeiulant's  mine,  did  not  assume  the  risk  of  being 
injured  thnnigh  breaking  of  the  drill  because  it  had 
been  welded,  if  the  welding  was  defectively  done  and 
he  was  not  apprised  of  that  fact.  This  was  one  point 
decided  liy  tlie  U.  S.  Circuit  Court  of  Appeals,  Ninth 
Circuit,  in  the  recent  case  of  Bowden  r.i.  Gold  Hunter 
Mining  and  Smelting  Co.   (,'.'>i  Fnivral  Rcfwrter,  3SS). 

As  a  siparate  defense  to  liability  for  the  accident, 
the  defiM;.l.uit  company  also  unsuccessfully  relied  upon 
a  claim  tli:it  the  plaintiff  had  executed  a  release  cover- 
ing his  iiiiuiies.  The  court  held  that,  where  an  in- 
jured wmkiT  gives  a  release  at  a  time  when  it  is 
mutually  supposed  that  the  injuries  are  of  minor  char- 
acter, thi  ii'lcase  will  not  hold  good  as  against  other 
and  seriou^  injuries  afterward  developed  from  the  same 
cause. 

•Attorn^'^     .1    law,    SiO   Socurlty    Uldfc..    Minneapolis.    Minnesota. 
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The  Chilean  Nitrate  Industry  During  1918 


By  DONALD  F.  IRVIN* 


PERHAPS   the   most   notable   event   in   the   second 
half  of  1918  was  the  centralization  of  both  purchase 
and  sale  of  Chilean  nitrate  by  the  Allied  govern- 
ments and  the  Chilean  government. 

Since  this  arrangement  has  been  in  force  the  price 
has  been  stationary  at  13s.  for  ordinary,  and  13s.  6d. 
for  refined,  per  Spanish  quintal  of  101.4  lb.  Profit  per 
quintal  on  this  basis  is  more  than  normal,  but  it  must 
be  remembered  that  the  present  cost  of  production  is,  in 
many  cases,  higher  than  the  pre-war  selling  price  on 
the  Pacific  Coast.  New  construction  work  and  the  main- 
tenance and  repairs  on  all  plants  have  been  greatly 
curtailed  during  the  war,  so  that  the  oficinas  will 
doubtless  have  to  make  a  large  outlay  in  this  re- 
spect as  soon  as  freights  and  prices  justify  the  work 
being  started. 

The  nitrate  needs  of  the  Allies  have  been  met  by 
large-scale  contracts,  carried  out  by  the  joint  purchas- 
ing board  of  the  Allies,  known  as  the  "Nitrate  of  Soda 
Executive,"  through  its  agency  in  Chile,  and  the  Chilean 
government,  acting  for  the  sellers.  The  purchase  of 
680,000  tons  of  nitrate  to  cover  consumption  for  1918 
was  a  remarkable  transaction. 

Future  Conditions  Uncertain 

At  the  present  date — the  end  of  November — there  is 
much  anxiety  as  to  what  will  be  the  amount  and  price 
which  the  Allies  will  decide  upon  for  their  1919  pur- 
chases. Conflicting  forecasts  are  common,  and  vary  in 
character  from  the  pessimism  which  claims  that  "Allied 
purchases  in  1919  will  be  practically  nil,  due  to  unused 
stocks  in  the  munition  plants,  and  large  available 
sources  of  supply  from  the  synthetic  nitrate  plants  in 
Europe  and  the  United  States,"  up  to  the  simple  faith 
which  was  recently  exhibited  by  a  member  of  the  Chilean 
Senate  who  averred  that  he  "felt  no  alarm  for  the  finan- 
cial prospects  of  his  country,  as  its  fate  was  lodged  se- 
curely in  the  care  of  the  Almighty." 

Since  hostilities  have  ceased  in  Europe  the  nitrate 
producers  are  busily  trying  to  orient  themselves,  but 
reliable  landmarks  are  hard  to  establish.  A  grave  situ- 
ation in  the  matter  of  sea  freights  may  occur  through 
the  resolution  announced  from  Washington  by  the  Ship- 
ping Board,  since  the  signing  of  the  armistice,  to  the 
effect  that  all  vessels  are  to  be  withdrawn  from  the 
South  American  trade  routes  and  kept  in  transatlantic 
service  until  sometime  next  spring. 

Formation  of  a  Technical  Society  in  Chile 
An  interesting  and  promising  step  is  the  recent  for- 
raation  of  a  scientific  and  technical  society  to  encourage 
improvements  in  technique,  and  to  provide,  by  means 
of  regular  meetings  and  the  publication  of  a  bulletin, 
for  an  exchange  of  views  and  data  on  nitrate  mining 
and  treatment  and  to  serve,  likewise,  as  an  official 
spokesman  for  the  industry. 

This  body,  knowTi  as  "El  Instituto  Cientifico  e  Indus- 
trial del  Salitre,"  was  founded  by  a  number  of  Chilean 
and  English  nitrate  operators,  of  well-known  business 
and    professional    standing,    and    already    has    received 

♦Mining  and  mechanical  engineer,  Antotagrasta,   Chile. 


government  recognition.  One  of  its  first  steps  should 
be  to  provide  authoritative  figures  for  the  cost  of  the 
most  important  artificial  nitrate  substances,  per  unit  of 
nitrogen,  laid  dovra  in  the  business  centers  of  the  world. 

Alejandro  Bertrand,  the  eminent  Chilean  chemical 
engineer,  who  was  until  recently  the  representative  of 
the  Chilean  government  in  connection  with  nitrate  pro- 
motion and  investigation  in  Europe,  is  a  member  of  this 
body,  and  has  already  issued  valuable  articles,  contain- 
ing authentic  data  from  original  sources,  on  matters 
concerning  artificial  nitrate  manufacture  in  Europe. 
These  articles  have  appeared  in  the  publications  of  the 
"Asociacion  Salitrera  de  Propaganda." 

The  exchange  value  of  the  Chilean  peso  began  to  drop 
rapidly  in  September,  falling  from  an  equivalent  to 
about  34c.  U.  S.  currency,  in  July,  to  about  22Jc.  in 
November.  This,  of  course,  had  an  immediate  effect  on 
the  economic  life  of  the  country. 

German  Influence  Counteracted  When  Chilean 
Prosperity  Is  Threatened 

In  June,  Germans  and  German  sympathizers  in  Chile 
caused  an  acute  though  short-lived  situation  in  the  ni- 
trate business  resulting  from  an  attempt  to  paralyze 
activity  by  legal  action  in  the  Chilean  courts  at  a  time 
when  the  results  would  have  caused  the  greatest  danger 
to  the  Allies.  Various  German  firms  (owners  of  ofici- 
nas) sued  to  recover  from  certain  English  firms  a 
large  amount  of  fuel  oil  due  them  on  pre-war  contracts 
drawn  up  in  Chile.  This  oil  was  obtained  by  the  Eng- 
lish importers  from  American  oil  companies,  and  was 
shipped  from  either  Californian  ports  or  from  Tampico, 
Mexico. 

The  English  companies  did  not  deliver  this  oil  to  the 
Germans,  because  of  the  "Trading  With  the  Enemy 
Act" ;  and  the  amount  due  per  contract  but  undelivered 
to  the  Germans  had  reached  about  16,000  tons  at  the 
time  of  the  lawsuit. 

In  default  of  the  oil,  the  Germans  obtained  an  injunc- 
tion on  the  sale  or  delivery  of  this  to  any  other  persons 
until  they  were  given  what  they  claimed.  In  the  mean- 
time, one  of  the  two  large  oil  storage  tanks,  owned  by 
the  English  company  in  Iquique,  burned  to  the  ground. 
The  remaining  tank  was  of  relatively  small  size. 

The  Germans  could  not  get  the  oil  from  the  English, 
nor,  had  they  been  able  to  do  so,  did  they  have  enough 
.storage  room  for  such  a  quantity  at  their  oficinas.  It 
was  also  impossible  for  them  to  market  without  Allied 
permission  any  nitrate  they  might  produce.  The 
English,  according  to  the  injunction,  could  not  make 
any  other  disposition  of  the  oil,  and  without  the  neces- 
sary fuel  oil  the  local  railway  and  the  nitrate  plants 
which  are  served  by  it  in  the  Iquique  district  were  on 
the  verge  of  a  disastrous  shutdown. 

At  this  stage  the  American  oil  producers  allowed  it  to 
be  known  that,  unless  the  injunction  was  immediately 
removed,  no  more  American  oil  would  be  shipped  to 
Chile.  The  effect  was  magical.  The  Chilean  govern- 
ment set  aside  the  court  action,  and  no  further  trouble 
was  experienced.  Local  fuel  supply  in  Chile,  as  in  other 
South  American  countries,  is  scarce  and  of  poor  quality, 
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so  that  there  is  an  almost  complete  dependence  on  for-  was  installed  in  1915  is  still  in  operation,  handling  a 


eipn  fuel.  American  and  Mexican  oil  wells  supply  the 
bulk  of  the  requirements,  especially  so  far  as  the  nitrate 
industry  is  concerned.  A  stoppage  of  fuel  imports  into 
Chile  would  have  caused  a  crisis  in  the  nitrate 
industry-  and  a  general  financial  panic  in  the  rest  of  the 
countrj' — a  condition  that  the  Chilean  government  did 
not  dare  to  risk. 

Nitrate  Production  Responds  to  Stimulation 

The  statistical  situation  of  the  nitrate  business  may 
be  summarized  as  follows,  according  to  the  data  of  the 
"Asociacion  Salitrera  de  Propaganda": 

EXPORT.\TION"  OF  SODIL'.M  NITRATE  FROM  CHILE 

Tons  of  2000  lb. 

June.  1916.  to  July.  1917 3.156.051 

June.  1917,  to  July.  1918 3,210,596 

At  the  present  writing  there  are  140  oficinas  at  work, 
including  several  that  have  just  been  completed.  Their 
tonnage  of  caliche  handled  daily  varies  from  250  or  300 
to  2500  tons.  A  common  capacity  is  about  750  to 
1000  tons. 

Abnormal  conditions  continue  in  the  vicinity  of  the 
German-owned  oficinas.  The  plants  are,  in  most  case?, 
given  over  to  caretakers,  and  all  work  is  stopped.  There 
is  a  persistent  rumor  that  the  largest  nitrate-producing 
organization — the  Cia.  de  Salitres  de  Antofagasta — is 
negotiating  for  the  purchase  of  the  most  valuable  part 
of  the  German  oficina  holdings,  situated  in  the  district 
of  Toco.  The  oficina  Augusta  Victoria,  in  the  Boquete 
district,  was  said  to  count  the  ex-Kaiser  of  Germany  as 
a  heavy  stockholder. 

Dismantling  and  Reerection  of  Oficinas 

Recent  construction  among  oficinas  has  been  limited, 
though  several  idle  plants  were  dismantled  and  re- 
erected  on  new  ground  in  other  districts.  One  inter- 
esting example  of  this  is  the  ca.se  of  oficina  Ghyzela,  in 
the  Taltal  district,  which  was  dismantled  and  trans- 
ported by  rail,  about  350  miles,  to  Tarapaca  and  re- 
erected  as  oficina  Santa  Laura.  The  same  company  has 
built  oficina  Brae,  in  Tarapaca,  and  Lina,  in  Antofagas- 
ta. It  is  intere.sting  to  note  that  the  latter  two  are  both 
owned  by  Jugo-Slav.s.  Oficina  Christina,  in  Aguas 
Blancas,  is  a  new  plant  just  starting  up;  and  the  Du  Pont 
Nitrate  Co.  began  work  in  December  at  its  new  plant 
at  oficina  Pena  Grande,  in  Tarapaca,  from  which  a 
large  production  is  expected,  as  it  will  work  on  a  rich 
deposit. 

Penyon  Syndicate  Acquired  Considerable  Inti:rests 

Step.i  have  been  taken  recently  to  renew  operations 
on  a  large  .scale  in  Aguas  Blancas,  at  the  Penyon  prop- 
erty, which  ha.s  been  the  field  of  activity  of  a  New  York 
firroup.  In  1916  and  1917  a  considerable  amount  of  ex- 
amination work  was  carried  out  on  this  property.  Hunt- 
ington Adams,  of  New  York  and  Antofagasta,  has  acted 
a,s  the  local  representative  of  the  .syndicate  interested 
in  the  purcha.se  of  the  ground. 

The  development  of  treatment  methods  continued 
during  the  year  in  various  forms  at  several  localities, 
but  in  mo.st  cases  wa.t  confined  to  endeavors  to  improve 
the  moans  of  handling  slime,  or  to  undertake  produc- 
tion of  nitrate  of  potash  from  the  mother  licjuors  of 
the  oficina.<i.  At  the  Agua  Santa  property  in  Tarapaca, 
managed  by  J.  T.  Humberstone.  the  Butters  filter  which 


slime  pulp.  W.  R.  Grace  &  Co.,  at  the  company's  oficina 
Paposo,  have  put  in  a  Burt  filter,  to  handle  a  mixed 
pulp  of  coarser  material  than  that  usually  recognized 
as  a  filter  slime.  Oficina  Peregrina,  in  Toco,  now  has 
a  Butters  filter  in  operation,  the  construction  of  which 
was  begun  about  two  years  ago. 

The  Cia.  de  Salitres  de  Antofagasta  is  now  putting 
into  service  an  Oliver  filter  to  handle  slime  derived 
from  the  regular  boiling  treatment;  and  at  oficina  Celia, 
in  Antofagasta,  the  Gibbs  process  plant  has  been  at  work 
since  December,  1917,  using  weak  solutions  in  a  scheme 
of  treatment  which  involves  Dorr  equipment  and  an 
Oliver  filter.  The  pregnant  solutions  are  afterward 
evaporated  in  an  economical  type  of  evaporator  (triple 
effect),  and  brought  up  to  crystallizing  strength.  The 
liquors  are  then  precipitated  by  cooling. 

It  is  of  interest  to  note  that  observations  made  by 
the  designers  of  the  Gibbs  plant  while  inspecting  the 
mechanical  features  of  the  salt  works  of  Southern 
Michigan  were  of  considerable  help  in  the  development 
of  the  final  design  of  the  evaporator  they  have  adopted. 

New  Process  Makes  Higher  Nitrate  Recovery  Than 
Shanks  Process 

After  a  year's  work  this  plant  has  justified  its  design 
by  an  increased  recovery  of  nitrate  and  a  reduction  in 
the  consumption  of  fuel  oil.  I.  B.  Hobsbawn,  and  J.  L. 
Grigioni,  the  technical  advisers  to  Gibbs  &  Co.,  are  re- 
sponsible for  the  general  design  of  the  plant  and  the 
scheme  of  treatment,  and  W.  H.  Merriam  is  in  direct 
charge  of  the  operations. 

At  oficina  Cristina  an  interesting  departure  in  caliche 
leaching  is  being  adopted  which  can  be  summarized  as 
follows:  The  contact  of  the  dissolving  solution  with  the 
lumps  of  caliche  is  carried  on  by  means  of  a  dripping 
and  trickling  action  only.  The  level  of  the  liquid  in 
the  dissolving  vessel  never  rises  high  enough  to  come 
in  contact  with  or  submerge  any  part  of  the  caliche 
being  treated.  This  is  done  so  as  to  avoid  the  forma- 
tion of  slimes,  which  vigorous  boiling,  in  the  ordinarv- 
treatment,  is  bound  to  produce.  The  liquor  which  accu- 
mulates in  the  bottom  of  the  dissolving  vessel  is  after- 
ward cooled,  and  the  fine  crystals  of  precipitated  nitrate 
are  dried  and  wa.-;hod  on  an  Oliver  sand  filter. 

Oficina  Delaware  continues  its  work,  employing  simi- 
lar equipment  to  that  used  in  oficina  Celia,  mentioned 
above,  and  has  f<'und  it  profitable  to  make  nitrate  of 
potash,  using  a  recuperative  refrigerating  process  on 
the  mother  liquor  from  the  daily  treatment. 

Apparatus  Krectfj)  Is  Often  Impracticable 

At  various  oficinas  several  other  methods  of  treat- 
ment are  being  tested,  or  apparatus  is  actually  erected, 
or  idle,  which  varies  from  the  not  unrea-sonable  to  the 
ridiculous.  High-speed  centrifugals,  for  separating 
clayey  slimes  from  pregnant  solution  (which  were  aban- 
doned years  a>.'(i  in  the  metallurgy  of  gold  and  silver), 
still  have  devr>teil  .idherents  in  the  nitrate  fields.  There 
i.s  a  motley  ("dllertion  of  single-effect  evaporators  and 
specially  desigiuil  vessels  of  peculiar  form,  intended  to 
provide  a  high  I'xtraction  and  recover>-,  but  often  of 
futile  character.  The  use  of  vibrating  screens  is  gen- 
erally increasini'  m  an  effort  to  make  a  clean  separation 
of  fine  from  ruMi-e  before  starting  leaching. 
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Mining  methods  have  not  changed  much,  though  ofi- 
cina  Delaware  has  made  a  beginning  by  the  use  of  a 
mechanical  excavator  (drag  bucket)  to  remove  loose 
overburden. 

Bank-blasting,  by  means  of  the  familiar  electric  blast- 
ing circuit  and  a  grouped  series  of  drill  holes,  has  been 
successful  at  oficina  Aurelia,  where  it  was  introduced 
by  T.  C.  Peddar,  as  an  innovation  in  caliche  mining, 
which  resulted  in  a  decided  reduction  in  cost  of  powder 
and  also  in  labor.  This  method  is  naturally  best  adapted 
where  the  occurrence  of  the  caliche  permits  the  working 
of  a  long  "face." 

The  drilling  of  the  holes  in  some  oficinas  has  been 
done  by  Jackhamers,  driven  by  a  portable  compressor, 
in  combination  with  a  gasoline  engine,  mounted  on  a 
narrow-gage  railway  truck. 

As  a  whole,  prevailing  treatment  methods  demand  too 
close  a  sorting  of  the  raw  caliche  to  permit  any  foma 
of  mining  which  involves  the  breaking  down  and  ex- 
tracting of  the  material  in  mass,  without  regard  to  local 
variations  of  the  caliche  in  tenor  or  physical  character. 
Therefore  economy  may  perhaps  best  be  sought  in  mod- 
ifying and  cheapening  the  present  methods  of  loading 
and  haulage  from  the  caliche  beds  to  those  oficinas  that 
still  use  the  older  methods.  The  adoption  of  rational 
improvements  in  treatment  is  bound  to  permit  a  paral- 
lel advance  in  mining  methods  as  well. 


Gold  and  Platinum  in  Beach  Sands 

As  a  result  of  the  unusual  demand  for  platinum 
during  the  war  period,  and  the  decrease  in  supply,  the 
United  States  was  at  one  time  confronted  with  a  serious 
shortage  of  this  metal,  and  the  market  price  rose  to  four 
or  five  times  the  price  in  1914.  The  Bureau  of  Mines 
therefore  decided  to  investigate  some  of  the  more 
promising  localities  on  the  Pacific  Coast  where  gold  and 
platinum  are  known  to  be  associated  with  such  minerals 
as  magnetite,  chromite,  and  ilmenite,  together  with 
various  siliceous  minerals,  the  aggregate  constituting 
what  are  commonly  knowTi  as  "black  sands."  The  object 
was  to  determine  whether  any  of  these  deposits  are 
large  enough,  and  contain  suflScient  gold  and  platinum, 
to  be  profitably  exploited,  and  also  to  determine  whether 
the  base  minerals  present,  especially  the  iron  minerals, 
might  be  commercially  utilized  as  a  source  of  iron. 

The  investigation  was  entrusted  to  R.  R.  Hornor, 
metal-mining  engineer  of  the  Bureau  of  Mines,  who 
proceeded  to  Marshfield,  Coos  County,  Ore.,  and  spent 
a  month  in  the  field  of  Coos,  Curry,  and  Josephine  coun- 
ties. Ore.,  and  Del  Norte  County,  Calif.  The  results 
of  the  investigation  are  summarized  in  the  statement 
that  the  deposits  are  disappointing  both  in  regard  to 
value  and  to  quantity.  They  rarely  contain  enough  gold 
and  platinum,  or  occur  in  adequate  quantity,  to  be  ex- 
ploited at  a  profit. 

There  are,  it  is  true,  a  few  favored  places  where 
small  areas  of  the  black  sand  show  some  precious-metal 
content,  and  these  may  become  the  site  of  small  opera- 
tions. The  deposits  in  many  places  contain  appreciable 
amounts  of  magnetite,  chromite,  and  ilmenite,  but  these 
minerals  are  generally  too  scattered  and  too  poor  to 
constitute  an  important  source  of  iron  ore,  especially 
in  competition  with  the  known  deposits  of  magnetite 
on  the  Pacific  Coast. 


The  first  attempt  at  beach  mining  was  in  1851  at 
Gold  Bluff,  Humboldt  County,  Calif.,  where  gold  was 
discovered  associated  with  black  and  gray  sands.  This 
discovery  was  soon  followed  by  others  further  north 
along  the  California  and  Oregon  coasts.  The  period  of 
greatest  activity  appears  to  have  been  from  the  be- 
ginning to  the  middle  '70s,  when  the  richest  and  most 
accessible  of  the  old  beaches  were  being  worked.  From 
that  time  until  the  present  many  futile  attempts  have 
been  made  to  work  both  the  present  and  the  old  beaches 
for  the  gold  and  platinum  that  they  are  supposed  to 
contain.  A  few  individuals,  it  is  true,  make  a  precarious 
living  by  working  places  along  the  coast  where  at  cer- 
tain times  of  the  year  the  tide  and  storms  effect  a 
rough  concentration  of  the  sands;  but  wherever  an 
attempt  has  been  made  to  work  the  sands  on  a  large 
scale,  failure  has  invariably  been  the  result  of  the  op- 
erators' efforts. 

Black-sand  mining  in  the  past  has  offered  a  fruitful 
field  for  unscrupulous  promoters,  and  has  been  especially 
alluring  to  men  having  little  knowledge  of  mining  or 
mining  methods.  These  swindlers  usually  claim  to  have 
wonderful  machines  or  processes  for  extracting  gold 
and  platinum  from  the  sands,  and  make  the  most  extrav- 
agant claims  for  the  processes  or  machines.  Some  of 
these  process  men  were  so  bold  as  to  claim  that  they 
could  recover  gold  and  platinum  where  the  metals  could 
not  be  detected  by  any  scientific  method.  As  a  result, 
the  Pacific  Coast  is  stre-vvn  with  the  wrecks  of  many 
kinds  of  experimental  machines  and  of  plants  that  bear 
evidence  to  the  credulity  and  childlike  simplicity  of 
those  who  had  been  induced  to  invest  their  money  in 
schemes  for  treating  the  sands  and  in  connection  with 
which  there  was   no   hope   of  success. 

Technical  Paper  196,  "Notes  on  the  Black  Sand  De- 
posits of  Southern  Oregon  and  Northern  California," 
has  just  been  issued  by  the  Bureau  of  Mines.  Copies 
of  this  report  may  be  obtained  free  of  charge  by  ad- 
dressing the  Director  of  the  Bureau  of  Mines,  Wash- 
ington, D.  C. 

Foreign  Mineral  Resources 

The  U.  S.  Geological  Survey  has  just  issued  a  circular 
letter  calling  the  attention  of  engineers  and  others  to 
the  fact  that  it  has  recently  been  collecting  information 
relative  to  the  developed  and  undeveloped  mineral  re- 
sources of  the  world. 

Owing  to  the  large  volume  of  material  obtained,  the 
nature  of  the  records  and  the  continual  additions  that 
are  being  made,  publication  is  impracticable.  In  order 
to  make  these  records  available,  George  Otis  Smith,  the 
director  of  the  Survey,  has  permitted  files  to  remain  open 
for  the  benefit  of  mining  engineers  and  geologists  who 
are  studying  the  resources  of  and  the  conditions  in  any 
foreign  country. 

J.  B.  Umpleby  is  in  charge,  and  may  be  consulted  in 
regard  to  the  material  that  is  available.  Some  reports 
have  been  given  to  the  Survey  in  confidence,  and  these, 
of  course,  cannot  be  made  available  to  the  public,  but 
there  is  a  large  amount  of  useful  data  which  may  be 
consulted,  and  those  interested  in  foreign  enterprises, 
especially  in  little-known  territory,  would  do  well  to 
consult  with  Mr.  Umpleby  as  to  what  information  is 
available. 
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Oxy-Acetylene  Welding  and  Cutting^ 


OXY-ACETYLENE  welding  is  the  process  of  unit- 
ing metals  through  fusion,  by  means  of  exceed- 
ingly high  heat  concentrated  in  a  gas  flame, 
without  having  recourse  to  pressure  or  hammering.  This 
gas  flame  is  produced  by  the  burning  of  an  intimate 
mixture  of  oxygen  and  acetylene  in  an  especially  con- 
structed torch.  As  distinguished  from  soldering  or  braz- 
ing, the  oxy-acetylene  process  forms  a  welded  joint  with 
parts  united  in  one  homogeneous  piece,  material  similar 
to  that  worked  upon  being  used  for  furnishing  addi- 
tional metal  where  needed.  In  the  case  of  a  soldered  or 
brazed  joint,  a  metal  is  used  as  a  binder,  and  this  metal 
differs  in  composition  and  characteristics  from  the  parts 
to  be  joined,  which  do  not  fuse  in  the  process,  as  their 
point  of  fusion  is  below  that  of  the  binder.  In  forge 
welding,  the  heat  applied  is  sufficient  only  to  bring  the 
parts  to  a  plastic  condition — not  to  a  molten  state,  as  in 
torch  welding — and  the  joining  is  eff'ected  by  hammer- 
ing or  compression. 

An  oxy-acetylene  flame  consists  of  two  parts :  a  small 
inner  luminous  "cone,"  bluish-white  in  color,  and  a 
larger  enveloping  non-luminous  flame.  The  temperature 
at  the  apex  of  the  cone  is  the  hottest  produced  by  burn- 
ing gases,  estimated  to  be  about  6300°  Fahrenheit. 

Superiority  of  Acetylene  Gas 

For  welding  work,  the  superiority  of  acetylene  over 
other  gases  is  due  to  its  high  carbon  content  and  to  the 
fact  that  it  is  endothermic,  that  is  to  say  heat-absorb- 
ing, in  its  formation.  Energy  stored  in  formation  is 
given  off  again  in  the  form  of  heat  by  the  acetylene  upon 
dissociation.  It  is  calculated  that  there  are  1475  heat 
units  produced  by  the  combustion  of  1  cu.ft.  of  the  gas. 
Though  theoretically  two  and  one-half  volumes  of  oxy- 
gen are  needed  to  burn  completely  one  volume  of 
acetylene,  the  ratio  in  which  the  gases  need  be  employed 
is  one  volume  of  oxygen  to  one  volume  of  acetylene,  the 
remainder  of  the  necessary  oxygen  being  taken  up  from 
the  air.  In  actual  practice  this  proportion  of  one  to 
one  is  approximated,  and  the  flame  yielded  by  such  a 
mixture  is  the  correct  flame — the  so-called  "neutral" 
flame.  By  increasing  or  diminishing  the  proportion  of 
oxygen,  flames  known  as  "oxidizing"  and  as  "reducing" 
may  be  obtained,  the  appearance  of  the  cone  changing 
as  the  proportions  are  modified. 

Method  of  Generating  Acetylene 

Acetylene  is  produced  by  the  reaction  between  cal- 
cium carbide  and  water  in  especially  constructed  genera- 
tors of  various  types.  As  a  matter  of  economy,  the  gas 
is  usually  generated  upon  the  premise.s.  It  is,  however, 
also  obtainable  in  cylinders,  in  which  ca.se  it  is  dissolved 
in  acetone.  This  volatile  liquid  has  the  property  of  ab- 
sorbing 24  times  its  own  bulk  of  acetylene  at  normal 
temperature  and  pressure,  and  an  ecjunl  quantity  for 
each  additional  atmosphere  of  pressure  applied.  After 
purification  and  drj'ing,  the  gas  is  forced  into  cylinders 
thoroughly  filled  with  -some  porous  material  which  has 
been  previously  saturated  with  acetone,  and  the  pressure 
is   increased   to  the   point   desired,   generally   to   about 
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250  lb.  per  sq.in.  at  normal  temperature.  The  use  of 
dissolved  acetylene  is  resorted  to  only  where  p>orta- 
bility  is  a  necessity,  or  else  where  the  generation  of  gas 
on  the  premises  is  not  warranted. 

In  the  early  days  of  the  acetylene  industry  the  gas 
was  liquefied,  but  it  was  soon  found  that  in  this  state 
it  was  unstable  and  likely  to  explode  through  jar  or 
concussion  when  compressed  to  two  atmospheres.  Its 
use  in  this  form  was  therefore  abandoned.  It  is  of 
interest  to  note  in  this  connection  that  in  England  com- 
pressed acetylene  nlay  be  used  in  tanks,  provided  they 
are  filled  with  material  of  80'' 'c  porosity  and  of  suf- 
ficiently fine  mesh  to  prevent  dissociation  of  the  gas. 

Electrolytic  Process  Used  To  Obtain  Oxygen 

Oxygen  is  generated  either  by  the  electrolytic  process, 
which  consists  in  dissociating  the  components  of  water, 
hydrogen  and  o.xygen,  by  the  passage  of  an  electric 
current;  or  by  the  liquid-air  process,  which  consists  in 
liquefying  air,  and  then  separating  oxygen  from  its 
component,  nitrogen,  by  taking  advantage  of  the  dif- 
ference in  their  respective  boiling  points.  Though  other 
methods  of  obtaining  oxj-gen  may  be  satisfactorily 
employed  in  localities  remote  from  centers  of  supply,  the 
two  methods  mentioned  have  the  largest  use  by  far,  as 
they  insure  purity  of  product  and  economy  of  operation. 
Oxj'gen  is  placed  on  the  market  in  seamless  drawn-steel 
cylinders  of  from  100  to  250  cu.ft.  capacity,  compressed 
to  a  pressure  of  about  1800  lb.  per  sq.in.  at  60' 
Fahrenheit. 

The  two  gases  are  supplied  at  pressures  much  higher 
than  are  required  for  work,  and,  to  insure  a  steady  flow 
at  any  desired  pressure,  regulators  are  provided  which 
reduce  and  control  the  pressure  of  each  gas  independ- 
ently. Two  gages  are  made  use  of  for  each  gas,  one 
showing  the  pressure  of  the  gas  in  the  cylinder  or  in 
the  supply  pipe,  as  the  case  may  be,  and  the  other  the 
pressure  at  which  the  gas  is  being  used  in  the  torch. 

Type  of  Apparatus 

In  apparatus  of  different  makes  the  points  of  differ- 
ence lie  mainly  in  the  varying  construction  of  torches 
and  generators,  the  principles  guiding  their  use  being 
practically  the  same.  To  meet  different  working  con- 
ditions torches  are  made  in  various  sizes  and  are  pro- 
vided with  a  number  of  interchangeable  tips  for  produc- 
ing flames  of  different  size.  The  torches  in  use  in  this 
country  may  be  subdivided  into  two  general  types: 

Mediuni-prcKKiirc  Torches — Those  types  which  are 
designed  to  make  use  of  acetylene  supplied  at  about  the 
same  pressure  as  the  oxygen. 

Lnw-presgiire  Torches — Those  types  based  on  the  in- 
jector principle,  which  use  acetylene  at  a  pressure  of  a 
few  ounces  and  oxygen  at  a  much  higher  pressure. 

Acetylene  generntors  may  be  subdivided  into: 

PresKine  fleueratom,  delivering  the  gas  at  a  pressure 
of  more  than  1  pound,  and  not  to  exceed  15  pounds. 

Low-pressiirr  generators,  delivering  the  gas  at  a  pres- 
sure of  less  than  1  pound. 

Generators  are  also  distinguished  as  carbide  feed  or 
water  feed.  Though  there  are  various  types  of  water- 
feed  generators  in  Europe,  generators  in  this  countrj- 
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are  of  the  carbide-to-water  type,  in  which  carbide  is 
dropped  into  the  water.  Modern  generators  of  all  types 
are  automatic  in  their  action,  the  carbide  or  water  feed 
being  regulated  by  the  llow  of  gas,  and  are  provided 
with  a  number  of  safety  and  "fool-proof"  devices  which 
render  their  operation  and  handling  safe. 

Factors  Influencing  Welding  Operations  Must 
Be  Understood 

In  addition  to  a  mastery  of  the  fundamental  principles 
of  welding,  in  the  application  of  the  process  it  is  essen- 
tial that  the  characteristics  of  each  metal  concerned  be 
well  understood  and  always  borne  in  mind.  Careful 
consideration  of  expansion  and  contraction  in  all  stages 
of  the  work,  and  of  oxidation  in  its  manifold  aspects, 
depending  on  the  metal  under  treatment,  are  vital 
fundamentals.  The  range  of  metals  which  can  be  suc- 
cessfully treated  by  the  oxy-acetylene  welding  process  is 
wide,  including  cast  iron,  wrought  iron,  steel,  aluminum, 
copper,  bronze,  brass,  lead,  zinc,  silver,  and  gold.  Glass 
has  likewise  been  successfully  welded. 

Cutting  With  the  Oxy-Acetylene  Flame 

In  addition  to  welding,  the  oxy-acetylene  flame  is 
adapted  to  cutting  metals  with  accuracy  and  rapidity. 
Steel  or  wrought  iron  can  be  cut  into  any  shape  at  a 
speed  varying  from  4  to  20  in.  or  more  per  min.,  depend- 
ing on  thickness,  effecting  a  saving  in  time,  labor, 
and  cost  as  compared  with  other  methods.  The  process 
is  a  chemical  one.  Steel  heated  to  a  certain  temperature 
will  actively  combine  with  oxygen.  This  is  demon- 
strated by  the  familiar  experiment  of  burning  a  steel 
wire  by  dipping  it,  when  red  hot,  into  a  jar  of  oxygen. 
The  procedure  consists  in  heating  the  object  to  be  cut 
until  it  assumes  a  cherry-red  color  and  then  directing 
a  strong  jet  of  oxygen  along  the  path  of  the  desired  cut, 
causing  the  metal  to  oxidize  rapidly.  The  oxide  or  slag 
thus  formed,  which  has  a  lower  fusing  point  than  that 
of  the  metal  itself,  runs  off  or  is  blown  off,  continually 
exposing  fresh  surfaces  of  the  metal,  which  it  pre-heats, 
to  the  oxygen  and  leaving  behind  a  clean  cut  resembling 
the  appearance  of  a.  cut  made  with  a  saw.  It  is  im- 
portant to  note,  however,  that  this  behavior  of  the  slag 
is  confined  only  to  the  oxides  of  wrought  iron  and  steel 
(cast  iron  cannot  be  cut,  owing  to  its  oxide  having  a 
higher  fusing  point  than  the  metal  proper),  and  there- 
fore those  are  the  only  metals  lending  themselves  to  the 
cutting  process. 

As  the  role  of  acetylene  in  cutting  is  purely  that  of  a 
heating  agent,  other  gases  may  be  employed  in  its  stead. 
One  of  these  is  hydrogen,  which  is  successfully  used,  and 
in  heavier  work  is  in  some  respects  better  than  acetylene. 
The  welding  torch  is  not  practicable  for  cutting  pur- 
poses, and  a  specially  constructed  cutting  torch  is  made 
use  of,  which  differs  from  the  former  in  that  it  is 
equipped  with  an  additional  outlet  for  supplying  the 
oxygen  needed  for  oxidation. 

Automatic  Welding  and  Cutting  Machines 

Automatic  welding  and  cutting  machines  have  been 
devised  and  are  in  successful  operation  which  replace 
the  skill  of  the  welder  on  jobs  calling  for  the  con- 
tinuous or  repeated  performance  of  a  single  operation. 
They  have  the  advantage  of  manipulating  the  torch  in 
an  absolutely  steady  manner.     The  conception  of  weld- 


ing machines  dates  back  to  about  the  time  the  welding 
torch  came  into  use.  Attention  was  first  directed  to  their 
possibility  by  some  manufacturers  who,  having  to  weld 
a  series  of  identical  objects,  devised  mechanical  means 
for  doing  the  work.  Though  the  Europeans  have  been 
pioneers  in  this  field  and  were  the  first  to  make  pipe 
by  this  process,  practically  all  of  the  machines  in  this 
country  are  of  American  design  and  construction. 

There  are  at  present  various  welding  and  cutting 
machines  run  by  electricity  at  variable  speeds  which  are 
used  to  turn  out  pipe  at  the  rate  of  about  a  yard  a 
minute;  to  weld  barrels,  transformer  cases,  radiator 
sections,  and  similar  material;  to  cut  holes  in  rails;  to 
cut  out  circular  shapes;  to  cut  intricate  forms  out  of 
sheet  steel,  one  or  more  at  one  operation  and  on  any 
desired  scale;  and  for  a  variety  of  other  work  which, 
on  account  of  its  uniform  character,  does  not  call  for 
the  exercise  of  ingenuity  or  resourcefulness. 

In  cutting,  the  automatic  machine  has  the  advantage 
over  the  welder,  through  its  absolute  steadiness  in 
manipulation,  in  that  it  executes  a  smooth,  clean  cut 
along  the  lines  laid  down  in  the  design.  A  recent  device 
is  a  cutting  machine  designed  to  be  attached  by  means 
of  magnets  to  steel  surfaces,  such  as  ship  bulkheads. 
The  cutting  is  done  after  the  plates  have  been  put  in 
place,  instead  of  the  old  way  of  cutting  and  then  in- 
stalling them. 

British  Gold  Committee's  Report 

The  report  of  the  Gold  Production  Committee,  ap- 
pointed by  the  British  Treasury,  consisting  of  Lord 
Inchcape,  chairman;  Sir  Thomas  Elliott,  Sir  Charles 
Addis,  and  W.  H.  N.  Goschen,  has  been  published. 
In  summary,  the  result  of  the  inquiry  elicits  the  fol- 
lowing facts  and  opinions: 

1.  That  taking  the  period  of  the  war  as  a  whole, 
the  production  of  gold  in  the  British  Empire  exceeded 
the  production  during  the  corresponding  period  imme- 
diately preceding  it. 

2.  (a)  A  decline  appears  for  the  first  time  during 
the  war  in  1917.  In  1917,  as  compared  with  1916, 
there  was  a  reduction  in  the  value  of  gold  produced 
in  the  Empire  of  £3,429,415,  made  up  as  follows,  the 
figure  for  Australasia  being  an  oflScial  estimate: 

Transvaal    . .    £1,183,141 

Rhodesia           (  ,„.  .__ 

West  Africa    J     484,677 

Australasia   906.600 

Canada     777  914 

Indiai     77.083 

Total     £3,429.415 

(b)  In  1918  a  further  fall  of  £4,652,207,  as  com- 
pared with  the  1917  production,  is  expected,  made  up 
as  follows,  the  figures  for  Australasia  and  Canada 
being  estimates  not  based  on  any  ascertained  figures, 
none  being  available  in  London: 

Transvaal    £1,827,163 

Rhodesia  )  _, .  „,„ 

West   Africa     f 7J4,.i99 

Australasia    1,401,400 

Canada     674. B86 

India     14.759 

Total     £4,652.207 

(c)  That  the  decline  in  the  Transvaal  in  1917  was 
due  to  a  combination  of  shortage  of  explosives  and 
shortage  of  labor,  of  which  the  shortage  of  explosives 
owing  to  the  war  was  the  more  important,  and  in  1918 
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mainly   to   the   shortage   of   labor   not    attributable   t^ 
any  large  extent  to  the  war. 

(d)  That  the  decline  in  Australasia  in  1917  and 
1918  was  normal,  and  due  in  the  main  to  natural 
causes,  but  that  it  was  accelerated  by  the  increase  of 
costs  and  decrease  in  labor  efficiency  caused  by  the  war. 

3.  That  up  to  the  date  of  the  appointment  of  the 
committee,  the  treatment  of  low-grade  ore  in  the 
Transvaal  had  not,  to  any  extent  wh\ch  can  be  deter- 
mined, been  reduced  by  the  war. 

4.  That  from  the  point  of  view  solely  of  gold  pro- 
duction, the  abandonment  of  the  treatment  of  low- 
grade  ore  in  favor  of  that  of  higher  grade  will  not 
within  any  reasonable  period  reduce  the  total  output  of 
the  Empire,  and  that  the  continuance  of  the  working 
low-grade  mines  which  are  unable  to  operate  at  a 
profit  to  themselves  is  therefore  not  a  matter  of  great 
importance  to   national   interests. 

.5.  The  committee  is  not  prepared  to  recommend  any 
bounty  or  subsidy  for  the  purpose  of  stimulating  the 
gold  output  of  the  Empire.  Gold  is  the  standard  of 
value.  No  more  can  properly  be  paid  for  it  than  i^s 
value  in  currency. 


The  Canada  Copper  Corporation,  Ltd. 

According  to  an  interim  report,  dated  Dec.  20,  1918, 
progress  made  in  the  construction,  for  the  Canada  Cop- 
per Corporation,  of  the  concentrating  mill  at  Allenby, 
British  Columbia,  situated  4.5  miles  by  rail  south  of 
Princeton,  has  been  most  gratifying.  There  is  a  rea- 
sonable promise  that  the  plant  will  be  under  roof  in  the 
course  of  the  next  few  weeks.  Delivery  of  machinery 
has  begun,  and  its  installation  will  proceed  forthwith. 
At  present  a  force  of  about  160  men  is  employed  on 
construction — all  that  is  required  for  the  work  in 
hand.  This  force,  however,  will  be  added  to  as  progress 
warrants.  Foundations  for  the  mill  are  practically  com- 
plete; the  machine  -shop,  carpenter  shop,  and  warehouse 
are  in  use.  Coarse-ore  bins  of  3000  tons'  capacity  are 
completed.  The  construction  of  the  main  pumping  plant 
at  the  river  is  proceeding,  and  the  installation  of  the 
pipe  line  from  this  plant  to  the  mill  has  been  finished. 
The  organization  for  the  permanent  operation  of  the 
plant  is  practically  accomplished. 

The  completion,  at  the  Copper  Mount  mine,  of  the 
two  main  haulageways  on  the  3945  level  and  on  the 
3170  level,  respectively,  has  been  previously  reported. 
The  principal  heavy  underground  work  at  the  mine 
which  remained  to  be  done  was  the  driving  of  a  main 
raise  to  .serve  as  a  means  of  connecting  the  upper  work- 
ings and  the  tunnels.  This  work  consisted  of  driving  a 
zigzag  ore-pa.ss  in  six  connecting  sections,  each  at  an 
angle  of  approximately  55°,  the  upper  one  being  broken 
through  to  the  3945  level.  Alongside  this  ore-pass  a 
vertical  shaft  was  raised,  connecting  the  3170  level  with 
the  surface,  and  to  serve  also  as  a  means  of  distributing 
supplies  and  workmen  to  the  different  levels  and  to  the 
surface,  where  the  mine  camp  has  been  established.  The 
vertical  distance  driven  was  804  ft.  This  shaft  is  con- 
nected at  intervals  with  the  ore-pass  to  afford  access 
thereto.  AH  this  work  was  completed  since  April,  1918, 
and  there  remains  to  be  done  only  the  permanent  tim- 
bering and  installation  of  the  hoist,  before  operations 
begin.     This  hoist  is  on  the  ground. 


In  view  of  the  fact  that  ample  ore  had  been  developed 
to  supply  the  mill  for  many  years,  the  mine  was  shut 
down  in  September,  sufficient  development  work  having 
been  done  to  quickly  place  the  mine  in  a  position  to  sup- 
ply tonnage  to  the  mill  on  its  completion.  The  mine 
camp  is  completely  closed  down.  Certain  surface  im- 
provements will  be  entered  upon  soon,  such  as  the  in- 
stallation of  further  compressor  equipment,  which  is  on 
hand,  and  the  erection  of  a  limited  amount  of  additional 
housing  capacity,  the  material  for  which  awaits  con- 
struction. 

Ore  bins  and  a  coarse-crushing  plant  will  be  built  at 
the  mouth  of  the  main  transportation  level,  from  which 
the  ore  will  flow  into  railroad  cars.  The  excavation  for 
this  plant  is  completed,  and  the  large  jaw  crusher  and 
two  large  gj^ratory  crushers  are  on  hand.  The  earlier 
mining  operation  will  probably  consist  principally  of 
open-cast  work. 

As  there  did  not  appear  to  be  any  reason  why  further 
work  should  be  at  this  time  continued  for  the  purpose 
of  developing  additional  ore,  the  ore  reserves  remain  as 
previously  reported,  namely,  10,000,000  tons  assured  and 
2,000,000  tons  probable,  averaging  1.74^,c  copper  and 
20c.  per  ton  recoverable  in  gold  and  silver.  The  expec- 
tancy of  developing  considerable  additional  ore  remains 
the  same,  and  a  substantial  area  is  still  to  be  prospected 
to  confirm  known  possibilities. 

No  material  changes  have  been  made  in  the  plans  of 
the  mill  as  previously  outlined.  Two  units  of  1000  tons 
each,  of  the  3000-ton  mill,  are  actively  in  course  of  con- 
struction. Provision  of  living  quarters  is  complete.  The 
building  program  at  the  mill,  including  the  erection  of 
staff  quarters,  is  complete,  and  need  not  be  augmented 
until  such  time  as  the  work  of  increasing  the  capacity 
of  the  mill  is  undertaken. 

In  the  last  report  stockholders  were  advised  that  a 
contract  had  been  entered  into  with  the  Kettle  Valley 
Ry.,  a  subsidiary  of  the  Canadian  Pacific,  for  the  con- 
struction and  operation  of  a  railway  to  connect  Prince- 
ton with  the  mill  at  Allenby  and  the  mine  at  Copper 
Mount.  Also,  that  an  agreement  had  been  reached  with 
the  Okanogan  Power  Co.  whereby  it  was  to  construct 
and  operate  a  transmission  line  to  serve  the  company's 
operations.  The  railway  is  approximately  14  miles  long, 
and  the  power-line  extension  from  Greenwood  103  miles. 
Both  of  the  companies  named  are  engaged  in  this  work, 
the  grading  for  the  railroad  having  been  practically 
completed  to  a  point  approximately  one  mile  beyond  the 
mill.  The  bridge  across  the  Similkameen  River  is  nearly 
complete,  and  the  laying  of  rails  on  that  part  of  the  road 
up  to  the  mill  has  begun.  The  power  company,  having 
established  several  construction  camps  along  the  line,  is 
engaged  in  clearing  it.  It  advises  that  it  has  placed 
orders  for  copjur  and  insulators.  This  line  will  be,  in 
total  length,  iso  miles,  making  it  one  of  the  longest 
transmission  lints  on  this  continent.  It  is  designed  for 
100,000  volts.  riu'  officers  of  both  companies  advise 
that  they  will  be  in  a  position  to  offer  service  when  the 
mill  i.")  ready  to  I'pcrate. 

The  operation  of  the  company's  old  properties  and 
smeltery  in  the  vicinity  of  Greenwood  having  been 
brought  to  a  com  Insion,  the  general  office  was  moved 
from  Greenwood  i  i  .\llenby,  and  the  previously  existing 
headquarters  at  '  .n'enwood  have  as  a  consequence  been 
dosed. 
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The  Eight-Hour  Day  Defined 


This  monograph  is  intended  to  clarify  discussion  of  the 
eight-hour  day.  It  is  devoted  to  comparison  and  analy- 
sis of  the  different  senses  in  which  the  term  is  used, 
and  of  the  principles  on  which  the  demands  for  each 
type  of  a  so-called  eight-hour  day  are  based.  In  par- 
ticular, it  aims  to  bring  out  the  distinction  between 
the  "straight"  eight-hour  day  as  predicated  on  consider- 
ations of  health  or  public  policy,  and  the  "basic"  eight- 
hour  day,  iiihich  is  largely  a  problem  in  ivage  adjust- 
ment. In  presentiyig  this  analysis,  there  is  no  intention 
of  expressing  an  opinion  as  to  ichat  constitutes  the 
proper  length  of  luorkday.  This  is  a  matter  on  which  the 
National  Industrial  Conference  Board  is  assembling 
evidence  by  major  industries,  for  some  of  luhich  it  has 
already  issued  its  findings,  based  on  available  evidence. 

DISCUSSION  of  the  eight-hour  day  is  character- 
ized by  much  vagueness  and  confusion  because 
of  the  different  senses  in  which  the  term  is  used. 
The  phrase  has  no  clearly  defined  or  universally  accepted 
significance.    It  has  at  least  three  separate  meanings: 

1.  A  straight  eight-hour  day  under  which  overtime  is 
eliminated  or  even  prohibited,  except  in  extraordinary 
emergency. 

2.  An  eight-hour  shift  with  three  work  periods  daily 
of  eight  hours  each  for  as  many  different  sets  of  work- 
ers. This  arrangement  may  extend  over  six  or  seven 
days  of  the  week. 

3.  A  basic  eight-hour  day  in  which  eight  hours  is 
made  the  basis  or  measure  for  service  or  payment,  but 
under  which  overtime  is  permitted. 

These  definitions  reveal  the  distinctions  which  exist 
between  the  different  meanings  of  the  so-called  eight- 
hour  day.  When  the  straight  eight-hour  day  is  meant, 
overtime  is  prohibited  and  the  work-week  contains  48 
hours,  or,  if  a  Saturday  half  holiday  is  observed,  only 
44  hours.  Under  the  eight-hour  shift  system,  overtime 
is  practically  eliminated  by  the  nature  of  the  arrange- 
ment; if  the  industry  operates  continuously  seven  days 
in  the  week,  the  work-week  totals  56  hours.  In  the  case 
of  the  basic  eight-hour  day,  the  nominal  work-week  may 
consist  of  48  or  44  hours,  dependent  upon  the  observ- 
ance or  non-observance  of  the  Saturday  half  holiday, 
but,  as  overtime  is  permitted,  no  limit  is  imposed  on 
the  number  of  actual  hours  per  week. 

In  discussing  these  distinctions  it  should  be  recog- 
nized at  the  outset  that  a  "straight"  eight-hour  day 
with  overtime  prohibited  differs  from  a  "basic"  eight- 
hour  day  with  overtime  permitted,  not  only  in  the  num- 
ber of  work-hours  but  also  in  principle.  This  applies 
equally  to  consideration  of  the  straight  48-hour  week 
and  the  basic  48-hour  week. 

The  Straight  Eight-Hour  Day 

The  eight-hour  day  in  its  rigid  sense  with  prohibi- 
tion of  overtime  is  founded  on  the  theory  that  such 
limitation  of  work-hours  is  demanded  on  grounds  of 
health  and  social  advantage.  The  contention  is  also 
often  made  that  the  straight  eight-hour  day  is  more 
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productive  than  a  longer  workday.  With  these  underly- 
ing premises  for  limitation  of  hours  of  work,  overtime 
is  inconsistent.  Clearly,  if  the  health  of  the  worker  or 
his  social  rights  demand  that  he  shall  work  not  more 
than  eight  hours  per  day,  permission  of  overtime  labor, 
except  in  extraordinary  emergency,  is  illogical.  If  the 
straight  eight-hour  day  is  really  more  productive  than 
a  longer  workday,  overtime  is  absurd. 

The  social  grounds  on  which  the  eight-hour  day  is 
advocated  do  not  permit  of  precise  measurement.  The 
factor  of  leisure  is  clearly  not  adapted  to  statistical 
evaluation.  In  regard  to  the  health  and  wellbeing  of 
workers,  except  for  industries  subject  to  peculiar  health 
hazards  or  unusual  physical  or  mental  strain,  only  vague 
generalizations  are  available.  The  contention  that  a 
straight  eight-hour  day  increases  output  lends  itself 
better  to  the  test  of  definite  measurement,  but  clear 
distinction  must  be  made  between  hourly  output  and 
total  weekly  output.  In  occupations  where  hours  were 
previously  unduly  long,  reduction  has  at  times  been  fol- 
lowed by  an  increase  in  hourly  output.  But  such  an 
increase  frequently  does  not  mean  an  increase  or  even 
maintenance  of  total  weekly  output.  Obviously,  the 
economic  result  of  the  straight  eight-hour  day  must  be 
ascertained  by  measuring  the  total  production  achieved. 

The  straight  eight-hour  day  has  been  brought  about 
chiefly  by  legislation.  It  was  first  applied  to  women  and 
children;  later  it  was  extended  to  men  in  certain  haz- 
ardous occupations.  Still  later  it  was  made  applicable 
to  employees  on  public  works  or  contracts  for  the  state, 
and  last  to  certain  private  enterprises.  At  present  an 
eight-hour  day  is  established  by  law  in  many  of  the 
states  to  govern  the  hours  of  labor  of  men  and  women  in 
public  employment,  or  in  private  employment  on  con- 
tract work  for  national,  state,  or  municipal  govern- 
ments. Fourteen  states  enforce  the  eight-hour  day  for 
miners.  Eight  states  enforce  it  for  men  employed  in 
smelting  operations.  Eleven  states  apply  it  to  men 
in  certain  other  private  employments,  most  of  which  in- 
volve special  hazards. 

Federal  legislation  providing  for  an  eight-hour  day 
in  certain  Government  contract  work  existed  prior  to 
1892,  but  the  provisions  were  vaguely  worded,  and  their 
practical  application  was  uncertain.  By  an  act  of  Aug. 
1,  1892,  however,  Congress  definitely  adopted  the  prin- 
ciple of  a  straight  eight-hour  day  for  laborers  and  me- 
chanics employed  by  the  Government  or  contractors  or 
sub-contractors  upon  public  works.  The  hours  of  work 
in  such  cases  were  definitely  limited  to  eight  in  any 
calendar  day,  except  in  case  of  extraordinary  emer- 
gency. A  later  act  of  June  19,  1912,  commonly  referred 
to  as  the  Federal  Eight-Hour  Act,  provided  for  the 
insertion  in  certain  classes  of  Government  contracts  of 
a  more  specific  condition.  No  laborer  or  mechanic  was 
to  be  required  or  permitted  to  work  upon  the  subject- 
matter  of  such  contracts  more  than  eight  hours  in  any 
calendar  day,  A  penalty  of  $6  a  day  for  each  mechanic 
or  laborer  illegallj^  employed  in  excess  of  such  hours 
was  imposed.  The  eight-hour  day  enforced  by  this  act 
was  a  straight  eight-hour  day. 

The  eight-hour  shift  system  is  in  accord  with  the  mo- 
tive of  the  straight  eight-hour  day.     Essentially,  how- 
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ever,  it  is  an  arrangement  for  securing  greater  efficiency 
in  production.  It  is  quantitatively  determined  by  the 
fact  that,  as  the  calendar  day  consists  of  24  hours,  the 
only  practicable  choice  in  a  continuous  industry  lies  be- 
tween two  shifts  of  twelve  hours  each  or  three  shifts  of 
eight  hours  each.  In  many  occupations  requiring  con- 
tinuous activity  or  high  nervous  tension,  the  twelve- 
hour  shift  has  proved  excessive;  hence  the  system  of 
three  shifts  of  eight  hours  each  has  been  adopted  as  the 
only  alternative. 

This  system  does  not  involve  any  organized  overtime. 
Though  its  adoption  may  be  based  in  part  on  the  same 
grounds  as  are  urged  for  the  straight  eight-hour  day, 
it  is  a  product  of  industrial  organization  and  not  of 
legislative  enactment.  Its  effect  upon  output  is  radically 
different  from  that  of  the  stiaight  eight-hour  day,  and, 
as  a  wage  measure,  it  differs  from  the  basic  eight-hour 
day.  As  against  either  of  these  arrangements,  the 
eight-hour  shift  system  obviously  increases  total  pro- 
duction and  lessens  production  cost  by  offsetting  the 
burden  of  idle  machinery  and  other  overhead  expense. 

The  Basic  Eight-Hour  Day 

The  basic  eight-hour  day,  on  the  other  hand,  is  es- 
sentially a  wage  issue.  Eight  hours  of  work  are  taken 
as  a  convenient  standard  by  which  to  measure  service, 
any  hours  in  e-xcess  of  these  in  a  calendar  day  being  paid 
for  as  overtime,  usually  at  higher  rates,  but  sometim°s 
on  a  pro-rata  basis.  That  the  basic  eight-hour  day  is 
primarily  a  matter  of  wages  is  clearly  recognized  in  the 
Adamson  law,  which  provides  that  "eight  hours  shall,  in 
contracts  for  labor  and  service,  be  deemed  a  day's  work 
and  the  measure  or  standard  of  a  day's  work  for  the 
purpose  of  reckoning  the  compensation  for  services' 
of  all  employees." 

The  phrase  "for  the  purpose  of  reckoning  compensa- 
tion for  services"  obviously  means  that  this  legislation 
relates  to  wages,  though  the  fact  that  overtime  is  per- 
mitted under  it  removes  the  act  from  the  category  of 
legislation  primarily  designed  to  protect  the  health  or 
social  welfare  of  workers.  Its  effect  was  similar  to  its 
intent.  The  railroads,  faced  with  the  alternative  of 
changing  their  methods  or  paying  for  overtime,  found 
the  latter  policy  the  cheaper,  especially  in  their  freight 
service.  That  this  legislation  is  recognized  as  a  matter 
of  wages  is  shown  by  the  report  of  the  Eight-Hour 
Day  Commission,  appointed  in  pursuance  of  the  Adam- 
son  law  to  report  upon  the  operation  of  that  statute, 
which  states:  "The  -same  payment  is  now  made  for  a 
minimum  day  of  eight  hours  as  was  formerly  made  for 
a  minimum  day  of  ten  hours.  .  .  .  The  increase  in 
pay  which  the  observance  of  the  law  brings  to  the  em- 
ployee is  chiefly  in  the  form  of  payment  for  more  hours 
of  overtime  at  an  increased  rate  per  hour." 

The  practical  effect  of  this  legislation  was  to  make 
overtime  operative  at  the  end  of  an  eight-hour  period 
without  generally  shortening  hours  of  work.  The  wage 
previously  paid  for  ten  hours  of  daily  service  is  now 
paid  for  eight  hours,  which  means,  of  course,  an  in- 
crease in  the  hourly  rate.  This  increased  hourly  rate, 
however,  applies  alike  to  regular  and  to  overtime  work: 
overtime  is  not  penalized  by  extra  rates. 

The  eight-hour  day,  whether  straight  or  basic  in  char- 
acter, implies  as  a  corollary  a  certain  length  of  work- 
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week.  The  straight  eight-hour  day  naturally  leads  to 
the  48-hour  week,  with  eight  hours  of  work  for  six  days, 
and  with  overtime  beyond  48  hours  prohibited  save  in 
emergency.  The  practice  of  working  only  half  a  day 
on  Saturday  at  times  leads  to  a  compensating  lengthen- 
ing of  hours  of  work  during  the  first  five  days  of  the 
week  so  as  to  offset  the  loss  on  Saturday.  But  where 
the  Saturday  half  holiday  is  coupled  with  the  straight 
eight-hour  day  for  the  first  five  days  of  the  week,  the 
work-week  is  automatically  reduced  to  44  hours.  Where 
the  Saturday  half  holiday  is  observed  there  is  some- 
times a  sentiment  in  favor  of  entire  cessation  of  work 
on  that  day,  thereby  creating  a  nominal  40-hour  week. 
Thus,  the  straight  eight-hour  day  in  combination  with 
the  Saturday  half  holiday  has  a  tendency  toward  a  five- 
day  week. 

The  basic  eight-hour  day  implies  a  nominal  48-hour 
or  44-hour  week,  according  to  whether  or  not  a  Saturday 
half  holiday  is  observed.  But  overtime  is  permitted  and 
paid  for  at  overtime  rates  if  the  work  on  any  day  ex- 
tends beyond  eight  hours.  In  some  cases  overtime 
rates  are  paid  for  Saturday  afternoon  work. 

In  contrast  with  the  basic  eight-hour  day,  granting 
overtime  rates  every  day  for  any  overtime  work  on  that 
day,  even  though  no  work  or  only  partial  work  is  done  on 
subsequent  days,  the  basic  48-hour  week  allows  over- 
time rates  only  after  a  total  of  48  hours  has  been  worked 
during  the  week  at  regular  rates.  Thus,  overtime  may 
have  been  worked  on  one  or  more  days,  but  if  an  equal 
amount  of  time  has  been  taken  off  on  other  days,  no 
extra  allowance  for  overtime  will  be  made  at  the  end  of 
the  week.  To  prevent  any  day's  work  being  unduly  ex- 
tended, overtime  rates  are  sometimes  made  to  apply 
to  each  specific  day  when  overtime  beyond  a  certain 
limit  is  required.  Several  decisions  of  the  National 
War  Labor  Board  contain  this  provision. 

The  basic  48-hour  week  differs  sharply  from  the 
basic  eight-hour  day  in  principle.  By  requiring  48 
hours  of  work  before  overtime  rateS  are  paid,  it  robs 
overtime  largely  of  its  premium  advantage.  For  the 
same  reason  it  lessens  the  incentive  to  the  worker  to 
take  time  off  unnecessarily.  In  consequence,  the  basic 
48-hour  week  tends  to  become  less  a  measure  for  ad- 
justing wages  than  one  for  securing  efficiency. 

DisTiNrTioN  Bktween  the  Straight  and  the 
Basic  Eight-Hoi'r  Day 

Clarity  in  di.-ioussion  of  the  eight-hour  day  issue  de- 
pends ultimately  on  recognition  of  the  fundamental  dis- 
tinction between  the  straight  and  the  basic  eight-hour 
day.  Recognition  of  this  difference  is  equally  essential 
to  intelligent  discussion  of  the  work-week.  Most  aspects 
of  the  eight-hour  shift  system  also  admit  of  similar 
distinction. 

In  practice,  the  essential  difference  between  the 
straight  eight-hour  day  and  the  basic  eight-hour  day 
arises  in  connection  with  overtime.  The  straight  eight- 
hour  day  under  no  circumstances  encourages  overtime, 
and,  as  enforced  by  legislation,  prohibits  it.  The  basic 
eight-hour  day  allows  overtime,  under  penal  rates  which 
are  intended  to  discourage  it.  Their  practical  effect, 
however,  is  to  nicourage  what  they  are  designed  to  pre- 
vent. In  principle  the  straight  eight-hour  day  is  a  mat- 
ter of  social  poluv  l)a^ed  on  regard  for  the  health,  wel- 
fare, and  Irisuie  of  the  workers.     The  basic  eight-hour 
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day  is  a  measure  of  service  and  reward.  The  former 
regulates  hours  of  service;  the  latter  is  a  form  of  wage 
agreement. 

This  essential  difference  is  in  a  measure  reflected  in 
the  methods  by  which  limitation  on  work-hours  has 
been  brought  about.  Legislation  has  been  the  most 
general  method  for  the  introduction  of  the  straight 
eight-hour  day.  Such  legislation  has  usually  been  pro- 
moted by  those  who  give  weight  to  social  considerations, 
whereas  action  by  employers  or  by  labor  unions  has 
generally  favored  the  basic  day.  In  any  event,  labor 
organizations  have  repeatedly  opposed  legislative  limita- 
tion of  hours  of  work,  on  the  ground  that  such  legisla- 
tion would  weaken  their  economic  strength.  Thus  the 
American  Federation  of  Labor,  at  its  conventions  in 
1914  and  1915,  defeated  resolutions  favoring  the  en- 
forcement of  a  straight  eight-hour  day  by  law.  The 
Adamson  law  for  railroad  employees,  providing  for  a 
basic  eight-hour  day,  was,  on  the  other  hand,  forced  by 
the  demands  of  organized  labor. 

The  basic  eight-hour  day  with  premium  rates  for 
overtime  theoretically  and  practically  violates  the  prin- 
ciple of  the  straight  eight-hour  day.  The  laborer  who 
demands  the  eight-hour  day  on  grounds  of  recreation, 
home  life,  and  intellectual  development,  but  who  wel- 
comes overtime,  shows  that  to  him  the  eight-hour  day 
is  in  reality  a  question  of  earnings.  To  be  consistent, 
advocates  of  the  straight  eight-hour  day  should  oppose 
the  basic  eight-hour  day.  As  matters  stand  at  present 
the  social  need  for  recreation  and  home  life  is  made 
the  basis  for  a  provision  which,  instead  of  shortening 
hours,  merely  increases  wages.  The  straight  eight- 
hour  day  thus  becomes  a  fiction;  the  basic  eight-hour 
day  becomes  an  artificial  means  for  demanding  in- 
creased compensation. 


Helium  for  Ballooning 

Major-General  Squier,  Chief  Signal  Officer  of  the 
Army,  told  the  American  Institute  of  Electrical  Engi- 
neers recently  that  one  of  the  greatest  scientific  achieve- 
ments of  the  present  war  from  a  technical  standpoint 
is  the  production  of  helium  in  balloon  quantities.  This 
gas  is  non-inflammable  and  has  about  92%  of  the 
buoyant  effect  of  hydrogen.  It  first  was  obtained  in 
minute  quantities  by  Ramsay  in  England  about  20  years 
ago  by  heating  certain  radioactive  minerals,  in  which 
it  occurs,  because  it  is  a  disintegration  product  of 
radium.  Its  pre-war  scarcity  may  be  understood  from 
the  fact  that,  up  to  two  years  ago,  not  more  than  100 
cu.ft.  ever  had  been  obtained,  and  the  usual  selling  price 
was  about  $1700  a  cubic  foot. 

Notwithstanding  so  discouraging  an  outlook,  some 
one  in  the  British  Admiralty  had  imagination  enough 
to  propose  the  large-scale  separation  of  helium  from 
certain  natural  gases  in  Canada  that  contain  about  one- 
third  of  1%  of  it,  and  experiments  were  undertaken  at 
the  University  of  Toronto.  Soon  after  the  entry  of  the 
United  States  into  the  war,  the  Bureau  of  Mines,  learn- 
ing of  the  problem  from  a  British  confidential  memo- 
randum, persuaded  the  Signal  Corps  and  the  Bureau  of 
Steam  Engineering  of  the  Navy  to  approve  and  finance 
jointly  an  experimental  program  on  a  large  scale. 
Thanks  partly  to  the  unusually  rich  sources  in  this 
country,  and  partly  to  t"he  skill  of  the  two  commercial 


companies  whose  services  were  enlisted  and  to  the  en- 
thusiasm of  the  Bureau  of  Mines  staff  and  Mr.  Carter, 
of  the  Navy,  who  for  a  time  represented  the  Army  as 
well  in  the  project,  such  success  was  achieved  that  at 
the  cessation  of  hostilities  there  was  compressed  and 
on  the  dock  ready  for  floating  147,000  cu.ft.  of  nearly 
pure  helium,  and  plants  were  under  construction  to  pro- 
duce at  least  50,000  cu.ft.  a  day  at  an  estimated  cost  of 
not  more  than  10c.  a  cubic  foot. 


Mining  Concessions  Granted  in  Siam 

The  completion  of  the  Siamese  Southern  Ry.  ex- 
tension has  directed  considerable  attention  to  the  min- 
eral-bearing area  traversed  by  this  railway,  according 
to  Vice-Consul  Hansen,  at  Bangkok,  writing  on  Sept. 
2,  1918.  The  Siamese  Royal  Department  of  Mines 
issued  80  mining  leases  during  the  last  year,  and  it  is 
reported  that  Australian,  French,  and  Danish  com- 
panies have  secured  valuable  concessions.  The  total 
output  of  metallic  tin  during  the  year  amounted  to 
about  142,000  piculs  (9,466  short  tons),  and  12,000 
piculs  (800  tons)  of  tungsten  ore  was  also  recovered. 
There  was  no  activity  in  the  mining  of  other  metals 
during  the  year. 

Antimony  and  Tungsten  in  Hunan 

Hunan  Providence  produces  about  95%  of  the  anti- 
mony output  of  China,  according  to  Consul  N.  T.  Johnson 
at  Changsha,  the  remaining  5%  coming  from  the  prov- 
inces of  Kwangtung,  Kwangsis,  Yunnan,  and  Kweichow. 
The  Hunan  ores  are  the  purest.  They  are  reputed  to  be 
practically  free  from  arsenic,  carrying  from  20  to  64% 
antimony.  An  effort  is  being  made  to  concentrate  the 
smelting  of  antimony  ores  in  China  near  the  place  of 
production,  and  it  is  believed  that  with  proper  organi- 
zation the  country  will  be  able  to  maintain  its  position 
as  the  world's  foremost  producer  of  antimony. 

Deposits  of  wolframite  occur  in  the  southern  part  of 
Hunan  Province  not  far  from  the  boundary.  The  metal 
appears  to  occur  in  veins  and  outcrops  among  the  hills 
in  the  district.  The  crumbled  ore  is  found  in  the  de- 
tritus at  the  foot  of  the  hills  and  in  the  gravels  of  the 
streams.  By  reason  of  the  high  specific  gravity  of  the 
ore,  it  is  easily  separated  from  the  soil  and  gravel  by  a 
washing  process  known  to  the  country  people,  who  find 
it  easy  to  collect  the  ore  and  peddle  it  to  dealers  in  near- 
by towns.  A  number  of  Chinese  companies  have  en- 
deavored to  secure  exclusive  rights  to  the  extraction 
of  this  ore  in  southern  Hunan.  On  account  of  the  high 
price  commanded  by  tungsten  during  1917,  a  great 
effort  was  made  by  the  Chinese  to  secure  supplies  for 
shipment,  but  development  of  the  deposits  was  greatly 
hindered  by  the  distance  from  transportation  facilities, 
by  disturbed  conditions  in  the  district  in  which  the 
mines  are  situated,  and  by  the  active  opposition  on  the 
part  of  the  registered  Chinese  firms  claiming  monopoly 
rights  to  develop  the  mines  in  question. 

Copper  in  Bulgaria. — For  high  prices  for  copper,  Bulgaria 
commends  itself  to  the  most  extravagant  imagination.  Ac- 
cording to  the  Salonica  correspondent  of  the  London  Times, 
a  Bulgarian  deserter  reported  that  he  had  recently  been  sent 
to  Nish  to  buy  a  small  quantity  of  copper  for  the  repair  of 
regimental  utensils,  and  had  been  obliged  to  pay  about  $13 
per  lb.  for  it. 
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What  Is  Bolshevism? 


THOMAS  CARLYLE  cried  years  ago,  half  in  wrath, 
half  in  despair,  "Oh,  if  men  only  would  think!" 
No  man  in  his  time  pondered  more  upon  the  idio- 
syncrasies of  his  fellow-men  than  did  this  old  Scotch 
philosopher,  and  no  man  has  described  human  society 
in  the  chaos  of  fermentation  as  he  has  done.  It  was 
quite  evident  to  him,  as  it  is  to  many  of  us,  that  men 
as  a  rule  do  not  give  thought  to  matters  beyond  their 
daily  tasks,  for  if  they  did  false  philosophies  would  be 
laughed  into  the  oblivion  of  ridicule  soon  after  birth. 

Bolshevism  is  a  nebulous,  mysterious  thing  to  most 
people.  It  is  a  chameleon  in  appearance,  now  seeming 
to  be  an  integration  of  human  Slavic  elements  assum- 
ing form,  radiating  energy,  and  discovering  a  voice, 
at  another  time  a  pitiable  crying  to  mankind  for  brother- 
hood and  human  sympathy;  and  again  it  appears  like  a 
hive  of  bees  swarming  unintelligently  as  to  their  de'^- 
tiny,  but  compelled  to  readjust  themselves  within  their 
environment.  At  still  other  moments  it  appears  to  be 
nothing  more  than  the  scum  brought  to  the  surface  by 
the  fermentation  of  a  nation. 

Bolshevism  is  the  ideal  of  the  ignorant  dreamer  of 
dreams,  of  impracticable  folk  and  of  all  those  who  would 
reap  where  they  have  not  sown.  It  is  vividly  illustrated 
in  that  parable  in  the  New  Testament  which  tells  of  a 
certain  householder  who,  requiring  men  to  work  in  his 
vineyards,  went  into  the  market  place  to  hire  them,  first 
in  the  early  morning,  then  at  the  third  hour  of  the  day, 
again  at  the  sixth  and  ninth  hours,  and,  finally,  at  the 
eleventh  hour.  As  will  be  remembered  by  all  who  have 
delighted  in  the  naivete  of  this  sympathetic  story,  when 
evening  came  the  paymaster  gave  each  man  a  penny 
for  his  day's  work,  without  regard  to  the  number  of 
hours  he  had  worked,  and  each  of  us  has  shared  the 
righteous  indignation  of  the  men  of  the  early  morning 
who  cried  out,  saying,  "These  last  have  wrought  but  one 
hour,  and  thou  hast  made  them  equal  to  us  which  have 
borne  the  burden  and  heat  of  the  day." 

Ever>-  man  can  make  his  own  application  of  this  par- 
able. To  the  man  who  thinks,  however,  the  following 
question  arises  inevitably,  viz.:  Is  a  social  condition 
pos.sible  wherein  the  man  of  the  eleventh  hour  shall 
rai.l:  equally  with  the  man  of  the  early  morning,  or  is 
it  conceivable  that  society  could  attain  to  such  a  beatific 
condition  that  the  loafer  should  share  on  the  same  basis 
with  the  toiler,  and  the  ignorant  and  shiftless  with  the 
educated  and  ambitious? 

Yet  Bolshevism  demands  this,  demands  it  with  the 
disingenuous  insistence  of  childhood,  and  either  raves 
when  its  foolish  proposals  are  rejected,  or  strikes  out 
.savagely  with  its  animal  strength  to  acquire  by  brute 
force  what  it  cannot  gain  by  idealistic  .sophistry. 

It  has  been  revealed  within  the  last  six  months  that 
Bolshevism  boiled  down  to  a  substance  leaves  nothing 
hut  a  slime.  Evfn  the  new  nil  flotation  process  for  ex- 
tracting the  last  grain  of  metal  from  the  ore  would  fail 
to  find  anything  in  it  which  would  float  on  a  bubble. 
In  sentiment  it  is  an  appeal  that  Lazarus  .shall  be  fed 
at  the  rich  man's  table,  but  in  practice  it  is  a  brutal 
savagery  which,  like  n  wild  beast,  kills  and  tortures  tn 
vent  its  bestiality. 


•An  »rtlrle  by  "T.   S."   In   thp  Providence  Joumnl. 


Now  that  Bolshevism  has  lit  up  the  sky  with  its  lurid 
flames,  men  will  see  more  clearly,  and,  it  is  hoped,  give 
themselves  up  to  a  little  serious  thought.  They  should 
know  first  that  "isms"  of  this  kind  of  the  men  of  the 
eleventh  hour  are  merely  indigestive  gas,  a  complaint, 
however,  which  demands  the  services  of  an  intelligent 
physician,  not  a  quack.  They  should  also  realize  that 
the  visible  regulator  of  not  only  material  but  huma  ■ 
destiny  in  this  world  is  our  good  old  friend  Mother  Na- 
ture, that  she  had  been  on  the  job  many,  many  millions 
of  years  before  men  appeared  on  this  planet,  that  sh 
is  most  decidedly  not  fickle  in  her  purposes,  but  con- 
tinues constantly  and  with  the  utmost  patience  to  work 
along  well-defined  lines,  and  that  the  broad  highway  of 
natural  development  is  individualism  demanding  ex- 
pression in  every  living  thing,  and  constant  to  itself  in 
every  chemical  or  substance.  The  law  of  the  survival 
of  the  fittest  is  in  many  ways  a  harsh  law,  but  it  is  the 
law  of  nature,  conceived  to  be  her  fundamental  law  by 
the  first  man  who  reasoned. 

The  law  of  natural  selection  is  exceedingly  unsenti- 
mental. Nature  wastes  no  tears  on  the  individual,  or 
the  species  of  plant  or  animal  which  she  discards  for 
unfitness,  and  yet  no  one  has  been  so  absurd  as  to  apol- 
ogize for  her  severity.  Mankind  has  existed  long  enough 
to  appreciate  that  nature's  laws  are  wise.  But  many 
men  of  an  imaginative  intelligence  differentiate  man 
from  nature,  put  him  in  a  place  apart,  and  maintain 
that  all  of  nature's  laws  do  not  apply  to  him;  that  he 
has  by  reason  of  his  mental  development  become  a  so- 
cial being,  and  not  an  individualist,  as  are  the  trees  and 
rivers;  that  international  brotherhood  and  not  individ- 
ual development  should  be  the  Mecca  of  his  social  as- 
pirations. They  fancy,  or,  as  they  dignify  it  in  the 
terms  of  their  philosophy,  "consciously  believe"  that  a 
social  state  is  possible  in  which  the  men  of  the  early 
morning  and  the  eleventh  hour  men  shall  share  alike, 
when  the  strong  shall  bear  lovingly  the  burdens  of  the 
weak,  &nd  when  the  man  bursting  with  initiative  shall 
sit  in  the  public  park  with  his  brother  the  loafer  and 
glorify  Karl  Marx. 

Justice  and  truth  are  as  pitiless  as  they  are  honest. 
Individualism  is  a  natural  law,  cold  and  stern.  Bol- 
shevism appeals  to  men  because  of  their  weaknesses, 
their  purely  human  inconsistencies.  It  is  seized  upon 
by  some  as  an  instrument  to  create  delusive  melodies. 
It  expresses  a  desire  to  place  men  in  high  offices  who 
will  make  every  so  often  a  general  jail  delivery  of  wealth, 
a  Kitchenistic  blood-letting  of  those  men  of  the  early 
morning  who  are  so  hated  because  of  their  intelligence 
and  their  love  of  labor.  It  is  so  good  to  feast  on  the 
fruits  of  the  other  man's  vineyard.  It  is  so  delightful 
and  so  sweetly  stMitimcntal  to  be  able,  by  the  power  of 
office,  to  say  to  the  men  of  the  early  morning:  "Is  it 
not  lawful  for  me  to  do  what  I  will  with  mine  own?" 

Russia,  a  land  red  with  murder,  a  State  writhing  like 
a  sorely  wounded  python  under  the  stabs  of  dreamers 
gone  mad.  self-styled  lovers  of  mankind  come  into  sov- 
ereign power,  a  cnuntry  where  intelligence  hides  in  the 
most  secret  places  to  escape  the  assassin,  its  only  crime 
being  intelligence  this  sanguinary  Russia  is  Bolshe- 
vism come  into  autocratic  control  of  the  lives  and  af- 
fairs of  a  great  people,  and,  thank  God,  a  Bolshevism 
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written  on  the  blackboard  of  the  world  for  all  men  to 
see,  the  sum,  the  difference,  the  product,  and  the  quotient 
of  Nihilism  and  anarchy.  Let  the  picture  of  it  and 
words  descriptive  of  it  stand  there  as  a  reminder  to 
mankind  that  no  matter  how  high  the  lowly  are  ex- 
alted in  Semitic  philosophy,  experience  and  tradition 
teach  that  a  nation's  greatness  is  merely  the  sum  of  the 
progress  of  its  individual  citizens,  and  that  a  citizenry 
of  ciphers  will  never  add  up  to  anything. 


American  Gold  Committee's  Findings 

The  findings  of  the  committee  appointed  in  July, 
1918,  by  the  Secretary  of  the  Interior  to  investigate  the 
gold-mining  situation  in  the  United  States,  consisting 
of  Hennen  Jennings,  chairman;  J.  H.  Mackenzie  and 
Charles  Janin,  of  the  Bureau  of  Mines;  and  H.  D.  Mc- 
Caskey  and  F.  L.  Ransome,  of  the  United  States  Geo- 
logical Survey,  are  now  published  and  may  be  summa- 
rized as  follows : 

Statistics  of  production  dating  from  the  discovery  of 
America  in  1492  show  that  the  annual  average  output 
was  small  until  1850,  when  the  discovery  of  gold  in 
California  and  Australia  marked  the  beginning  of  large 
gold  production.  The  figures  show  a  slight  decline  from 
1855  to  the  opening  of  the  mines  in  the  Transvaal  in 
1887;  then  there  was  a  large  increase  in  the  yearly  out- 
put until  1910,  since  which  date  there  were  irregular 
fluctuations  until  1915,  when  a  marked  decline  took  place. 

Though  the  increase  in  the  output  of  gold  has  been 
rapid  during  the  last  25  years,  it  has  not  kept  pace  with 
the  outputs  of  coal,  iron,  copper,  or  petroleum,  or  with 
the  rapid  growth  of  bank  deposits. 

The  present  decrease  in  gold  production  demands 
serious  consideration,  because  the  maintenance  of  a  suf- 
ficient gold  reserve  is  essential  to  the  security  of  the 
national  finances  and  credits  of  the  country.  The  United 
States  is  at  present  in  the  most  favorable  position  with 
regard  to  gold  reserves,  holding  over  $3,000,000,000,  or 
more  than  one-third  of  the  gold  stock  of  the  world,  but 
it  has  contracted  debts  on  a  gold  basis  to  many  times 
the  amount  existing  before  the  war. 

The  principal  causes  of  the  decline  in  gold  mining  in 
this  country  are  (1)  the  shortage  of  labor  and  higher 
wages  caused  by  the  war,  (2)  lower  eflSciency  of  avail- 
able labor,  (3)  the  great  increase  in  the  cost  of  sup- 
plies, and  (4)  higher  cost  of  power.  In  addition,  the 
depletion  of  certain  deposits  and  the  lower  grade  of  ore 
mined  in  others  have  tended  to  reduce  outputs. 

Bankers  and  political  economists  nearly  all  agree  that 
the  gold  standard  should  be  maintained  in  principle. 
Since  the  outbreak  of  the  war,  prices  of  all  commodities 
have  increased  greatly  except  that  of  gold,  which  as  the 
standard  of  value  is  fixed  at  $20.67  per  ounce.  Thus 
the  purchasing  power  of  gold  has  decreased  while  the 
prices    of    other    commodities    have    increased. 

The  great  increase  in  the  cost  of  gold  mining  has 
tended  to  discourage  new  enterprises  and  curtail  ex- 
isting operations.  Many  mines  have  been  compelled  to 
close  and  await  more  favorable  conditions.  Those  mines 
that  have  continued  operations  have  been  able  to  do  so 
only  by  practicing  the  most  rigid  economies  and  by  the 
curtailment  of  development  work.  The  average  operating 
cost  of  producing  a  dollar's  worth  of  gold  at  the  large 
and  most  favored  quartz  mines   in   1917  was  70c.,   as 


compared  with  57c.  for  1915.  Gold  mining  under  pres- 
ent conditions  offers  little  inducement  to  the  investment 
of  capital. 

Various  means  of  stimulating  the  production  of  gold 
in  the  United  States  have  been  proposed,  including  the 
payment  by  the  Government  of  a  bonus  on  newly  mined 
gold.  The  committee  does  not  believe  the  adoption  of  a 
bonus  system  would  be  beneficial  at  this  time. 

The  United  States  Emplojonent  Service  can,  if  prop- 
erly authorized,  be  of  great  help  in  diverting  labor  to 
the  gold  industry.  Gold  mining  has  been  officially  de- 
clared an  essential  industry,  and,  in  the  opinion  of  the 
majority  of  the  committee,  should  rank  in  this  respect 
with  other  preferred  industries.  Exemption  from  draft 
and  deferred  classification  of  gold  labor  has  already  been 
granted  to  a  certain  extent  by  the  War  Department. 

The  furnishing  of  supplies  to  gold  mines  at  pre-war 
or  cut  prices  does  not  seem  to  be  feasible. 

The  elimination  of  the  excess-profits  tax  on  gold  min- 
ing, and  the  encouragement  of  a  maximum  output 
thereby,  might  result  in  larger  revenues  than  with  the 
tax  standing,  as  larger  dividends  paid  to  shareholders 
would  mean  greater  revenue  for  general  taxation.  As 
the  profits  of  a  gold  mine,  no  matter  how  large,  cannot 
be  ascribed  to  war  conditions,  but,  on  the  contrary,  are 
diminished  by  them,  the  remission  of  this  tax  is  just. 
Gold  mining,  as  an  essential  industry,  is  entitled  to 
preferred  classification  for  railroad  freight,  and  similar 
charges,  and  should  receive  the  benefit  of  any  modifica- 
tion of  freight  rates  granted  any  other  preferred 
industry. 

When  electric  power  is  used,  gold  mines  should  have 
a  high-class  rating  with  regard  to  power  consumption, 
and  power  should  be  curtailed  only  when  necessary. 

The  privilege  of  free  export  and  of  sale  to  manufac- 
turers would  stimulate  production  and  aid  gold  mining, 
and  also  might  be  a  safeguard  against  inflation. 

The  committee  suggests  that  gold  and  other  mining 
companies  might  properly  be  required  by  law  to  furnish 
to  the  Government,  with  such  frequency  as  may  be 
desirable,  statistics  of  their  costs,  production,  and 
profits,  and  these  should  be  available  for  publication. 

The  Government  should,  through  the  Bureau  of 
Mines,  assist  in  improving  methods  of  mining  and 
metallurgy  of  gold  ores,  particularly  in  the  treatment 
of  complex  and  low-grade  ores.  A  wide  field  of  work  is 
presented  here. 

Some  aid  in  reducing  costs  might  be  obtained  by  co- 
operative buying  of  supplies  by  mining  companies 
through  central  agencies  in  each  state  or  district,  but 
the  organization  of  a  general  sj'stem  of  cooperative 
buying  would  be  difficult. 

Possible  methods  of  maintaining  the  visible  gold  re- 
serve, apart  from  mine  production  are  (1)  the  curtail- 
ment o'f  the  use  of  gold  for  manufactures,  and  (2)  mak- 
ing a  call  on  the  public  to  turn  in  hoarded  gold. 

Further  relief  might  be  obtained  by  amending  the 
War-Minerals  Bill  to  include  gold,  and  by  voting  an 
appropriation  to  be  used  in  the  search  for  new  deposits. 


Consul  General  Skinner  cabled  from  London  on  Jan. 
15  that  an  order  in  council  of  Jan.  14  modifies  the  pre- 
vious order  prohibiting  the  importation  of  foreign  coins 
and  authorizes  for  the  present  the  importation  of  gold 
and  silver  coins. 
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Details  of  Practical  Mining 
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Without  drawing  invidious  comparisons  between 
the  various  types  of  miners'  lamps,  there  are  un- 
deniably characteristics  in  the  different  makes  that 
do  not  conform  to  all  requirements.  That  the  lack 
of  these  features  may  be  supplied  by  certain  in- 
genuities is  well  demonstrated  by  the  improvements 
that  are  described  as  being  applied  to  a  "Wolf" 
lamp.  Usually  to  make  improvements  to  a  device  or 
a  machine  requires  the  services  of  a  first-class  shop, 
but  in  this  instance  it  was  possible  to  make  a  satis- 
factory change  simply  and  with  the  addition  of 
materials  that  are  to  be  found  at  any  mine. 

The  value  of  a  permanent  center  indicator  requires 
little  demonstration,  and  although,  in  this  instance, 
the  description  of  the  indicator  which  we  present 
specifies  that  the  appliance  is  for  installations 
requiring  large  shafting,  it  may  be  said  that  its 
use  need  not  be  confined  to  that  alone,  for  true 
alignment  in  small  shafting  is  also  most  desirable. 

Any  operator  whose  fortune,  or  misfortune,  it  has 
been  to  conduct  small-scale  operations  knows  the 
exigencies  to  which  his  work  is  sometimes  sub- 
ject. The  mine  may  be  so  situated  that  needed 
materials  are  not  available  at  the  moment;  the 
machinery  may  possess  complicated  parts,  the  re- 
placement of  which  may  require  considerable  time, 
and  other  contributing  factors  may  hinder  the  op- 
erator. An  idea  that  serves  as  a  temporary  or  per- 
manent substitute  is  generally  a  boon  to  the  mine 
superintendent.  It  is  not  to  be  assumed  that  the 
big  operator  escapes,  for  in  the  article  "Emergency 
Grouting  With  Sulphur,"  we  have  an  instance  in 
which  it  was  not  lack  of  material,  facilities,  or 
labor,  but  a  question  of  the  time  element  involved 
which  made  emergency  methods  imperative. 

Economy  and  safety  can  be  secured  in  underground 
electric  haulage  systems  by  means  of  a  proper 
section  insulator.  Many  mines  make  use  of  a  sep- 
arate mounting  of  the  knife  switch,  which,  when 
thrown  in  circuit,  energizes  the  trolley  in  a  drift 
or  portion  of  the  mine  workings.  But  this  prac- 
tice will  fall  more  into  disfavor  as  the  adoption  of 
modern  devices,  which  eliminate  delay  as  well  as 
offer  the  economy  of  cheap  installation,  continues. 


Improving  a  Miner's  Carbide  Lamp 

The  hook  usually  furnished  with  the  "Wolf"  miner's 
carbide  lamp,  and  fastened  to  the  yoke  of  the  upper  part 
of  the  lamp  l>y  a  swivel,  is  good  enough  when  the  lamp 
i-K  to  be  hung  up  and  left  in  one  position;  but  when 
the  user  is  climbing  ladders  and  crawling  through 
slopes,  the  !»wivel  hook  offers  a  decided  disadvantage, 
as  there  is  always  the  tendency  for  the  lamp  to  twist, 
■o  that  thf  ''Rme  frp<|iif>ntly  swings  under  the  hand  of 


the  carrier,  often  resulting  in  either  a  bad  bum  or  the 
dropping  of  the  lamp.  One  manner  of  overcoming  this 
disadvantage  was  by  removing  the  swivel  furnished  with 
the  lamp  and  attaching  the  handle  shown  in  the  accom- 
panying illustration.  This  contrivance  consists  of  a 
combination  hook  and  handle,  made  of  .J-in.  round  iron 
and  about  2  in.  high  by  4  in.  long.  It  is  fastened  firmly 
to  the  yoke  by  a  small  nut,  and  does  not  permit  the 
lamp  to  revolve;  the  pointed  end  makes  it  possible  to 
hang  the  lamp  where  the  manufacturer's  hook  will  not 
take  hold. 

One  means  of  preventing  the  reflector  from  being 
knocked  from  a  lamp,  and  an  improvement  that  permits 
its  easy  removal  when  refilling,  is  the  following:  Two 
small  holes  are  punched  near  the  bottom  of  the  reflector, 
as  shown  in  the   illustration,   and   a   leather  thong  or 
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cord  is  passed  through  them  and  around  the  under  side 
of  the  burner-pipe.  The  ends  of  the  cord  should  be 
two  or  three  inches  long,  and  allowed  to  hang  free. 

Burners  arc  frequently  lost  or  broken,  and  usually 
when  no  others  are  available.  In  such  cases  a  burner 
can  be  quickly  made  by  plugging  the  hole  for  the 
burner-shank  with  a  piece  of  lead  having  a  single  small 
hole  punched  in  it.  Another  type  of  burner  may  be 
made  from  a  1-in.  section  of  Water-Leyner  tube,  by 
squeezing  one  of  the  ends  together,  and  punching  a 
small  hole  in  it.  The  tube  will  fit  snugly  in  the  burner 
hole.  By  bending  this  piece  of  tube  outward,  the  lamp 
will  throw  a  horizontal  flame  instead  of  a  vertical  one, 
and  this  is  advantageous  in  protecting  the  hands,  as  the 
flame  Is  not  .'lo  easily  put  out  in  wet  places  and  offers 
the  best  and  most  lasting  marker  on  the  walls  of  mine 
workings  for  .  unplinsr  and  surveying  purposes. 
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Permanent  Center  Indicator 

A  permanent  center  indicator  for  large  machinery 
shafting,  and  one  that  may  be  cheaply  and  quickly  in- 
stalled, is  shown  in  the  accompanying  illustration.    Cau- 
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PERMANENT  CENTER  INDICATOR  FOR  LARGE  SHAFTING 

tion  should  be  taken  to  insure  its  being  placed  upon  a 
solid  foundation,  preferably  one  that  is  not  subject  to 
vibration  by  the  motion  of  the  machine  itself. 


Emergency  Grouting  With  Sulphur 

By  Caelos  E.  Holley* 

The  use  of  sulphur  in  grouting  machinery  foundations 
is  not  common,  although  there  are  times  when  it  can 
be  used  to  good  advantage.  The  following  experience 
demonstrated  the  efficiency  of  sulphur  in  one  instance: 
The  Colby  Iron  Mining  Co.,  at  Bessemer,  Mich.,  de- 
pended on  a  single  engine-driven  generator  to  supply 
current  for  haulage,  lighting,  and  some  of  the  hoisting. 
The  generator  engine  had  become  loose  on  the  founda- 
tion and  had  worked  down  in  the  cement  until  it  was 
out  of  line  and  causing  trouble.  It  was  not  practicable 
to  close  down  the  machine  for  the  period  necessary  to 
grout  the  foundation  with  cement,  so,  as  a  substitute, 
grouting  with  sulphur  was  decided  upon. 

At  7  o'clock  on  a  Sunday  morning  the  engine  was 
closed  down,  jacked  up,  and  lined  up  on  wedges  in  the 
usual  way.  The  foundation  was  then  cleaned  off  as 
much  as  possible  with  compressed  air,  a  shallow  dam 
was  built  around  the  engine  bed  and  molten  sulphur 
was  poured  in.  This  hardened  in  a  few  minutes  and 
made  a  neat-appearing  and  a  durable  job,  and  the  ma- 
chine was  ready  for  operation  again  by  3  in  the  after- 
noon. It  has  now  been  in  use  for  three  years  and  is 
as  solid  as  ever. 

As  this  was  our  first  job  of  grouting  with  sulphur, 
we  had  a  few  difficulties  on  the  start.  We  overheated 
the  first  ladle,  which  caught  fire  and  drove  us  out  of 
the  engine  house.  The  sulphur  is  thick  and  syrupy 
when  overheated  and  does  not  run  well,  but  by  keeping 


the  ladle  covered  and  avoiding  overheating  sulphur  can 
be  melted  without  fumes  and  will  run  freely.  For  work 
of  this  character  I  would  not  hesitate  to  use  sulphur 
on  any  job  where  cement  could  be  used;  in  fact,  it  has 
several  advantages  over  cement.  It  will  adhere  to  an 
oily  foundation,  will  set  quickly,  and  is  not  affected  by 
oil.  I  do  not  recommend  it  for  general  application, 
because  of  the  labor  and  cost,  but  its  desirability  for 
emergency  use  should  not  be  forgotten. 


Mine  Section  Insulator,  With  Switch 

By  N.  a.  Wahlberg* 

In  mines  every  cross  entry  should  have  a  section 
insulator  situated  in  the  cross-entry  trolley  wire,  on 
tangent  as  close  as  possible  to  the  main  entry.  As  most 
cross-entry  trolley  wires  are  used  during  but  a  small 
part  of  the  time,  it  would  aid  in  promoting  safe  operat- 
ing conditions. 

A  common  practice  is  to  employ  section  insulators 
which  have  no  switch  attachment,  so  that  it  is  neces- 
sary to  have  a  knife  switch  connected  in  the  circuit  so 
that  the  cross-entry  trolley  wire  may  be  energized.  The 
knife  switch  is  usually  mounted  in  a  box  to  protect  it 
from  moisture  and  dust,  and  there  are  several  standard 
types. 

Such  an  arrangement  requires  considerable  amount 
of  labor  and  material  and  is  disadvantageous,  as  the 
locomotive  may  get  stalled  with  the  trolley  wheel  on 
the  insulated  part  of  the  section  insulator  when  the 
locomotive  is  pulling  a  load.  Considerable  delay  will  be 
experienced  in  case  there  is  insufficient  room  to  turn 
the  trolley  pole,  and  it  is  often  necessary  to  detach 
several  cars  to  enable  the  locomotive  to  get  over  the 
dead  section  in  the  overhead. 

Mine  operators  have  demanded  a  combination  of  sec- 
tion insulator  and  knife  switch  which  would  eliminate 
delays  of  this  nature  in  their  haulage  service,  and  the 
type  of  section  insulator  as  depicted  in  the  accompany- 
ing illustration  was  developed  to  meet  the  requirements 
of  the  case  and  has  proved  successful  in  a  number  of 
installations. 

A  section  insulator  should  not  permit  of  any  leakage 
whatever  if  the  switch  is  open.     Its  construction  should 


SECTION    INSULATOR    PROVIDED    -WITH    KNIFE    SWITCH 

be  mechanically  strong,  yet  not  so  heavy  as  to  add  un- 
necessary weight  in  case  the  local  conditions  are  such 
that  it  cannot  be  supported  direct  by  means  of  mine  sus- 
pensions from  the  mine  roof.  Two  supporting  lugs  with 
longitudinal  adjustment  are  preferable.  Where  condi- 
tions do  not  permit  of  using  two  supports  and  space  is 
limited,  a  swivel  boss  in  the  center  is  desirable,  as  the 
section  insulator  can  be  easily  installed  without  turn- 
ing the  complete  device.  The  runner  of  the  section  in- 
sulator should  never  obstruct  the  passage  of  the  trolley 
wheel,  regardless  as  to  whether  the  switch  is  open  or 
closed. 


•Box  58.  Bessemer,  Michigan. 


•General    engrineer.    Westinghouse   Electric   and    Manufacturing 
Company. 
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Correspondence  and   Discussion 
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Enlightening  America  About  Mexico 

I  was  glad  indeed  to  read  what  the  Journal  has 
recently  published  concerning  the  conditions  that  have 
prevailed  in  Mexico  for  the  last  five  years,  and  to 
realize  that  it  is  making  a  sincere  effort  to  state  the 
facts  in  connection  therewith.  I  hope  that  through  its 
columns  the  American  people  may  be  correctly  informed. 

There  is  no  occasion  for  vilifying,  vituperating  or 
condoning  acts  of  Mexicans  or  of  foreigners.  If  the 
Journal  will  tell  the  unadorned  facts,  they  will  speak 
for  themselves.  Unfortunately,  this  can  seldom  be  done 
by  individuals  without  incurring  personal  risk. 

It  must  be  realized  that  the  American  public  has 
not  only  been  kept  in  the  dark,  but  it  has  been  sys- 
tematically deceived  in  regard  to  conditions.  Mining 
men  who  have  been  repeatedly  run  out  of  the  country 
by  one  group  or  another  of  bandits,  barely  escaping 
v.ith  their  lives,  dare  not  tell  the  American  press,  for 
they  know  that  such  interview  would  be  clipped  by  some 
agent  and  forwarded  to  the  ruling  faction  at  the  point 
where  the  outrage  was  committed.  This  would  lead  to 
destruction  of  the  property  represented  by  the  unfor- 
tunate engineer,  or  to  the  assassin's  bullet  when  he 
returned. 

The  boards  of  trade  in  the  cities  near  the  border 
have  scarcely  done  what  they  might  toward  spreading 
the  truth.  They  have  been  too  willing  to  listen  to 
the  speeches  of  Mexican  officials  engaged  in  white- 
washing Mexican  conditions,  and,  by  innuendo,  blaming 
Americans  for  exciting  Mexicans  to  violence.  All  of 
which  has  tended  to  keep  our  people  in  ignorance  of 
what  was  going  on  south  of  the  Rio  Grande,  so  that 
looting  of  American  properties  and  even  assassination 
have  gone  unchecked  for  five  years. 

I  trust  that  the  Journal  will  continue  to  publish 
authentic  information  as  it  comes  to  hand,  not  only 
for  the  sake  of  Americans,  but  for  the  sake  of  nine- 
tenths  of  the  natives  of  this  unhappy  land,  who  are 
peace  loving  and  who  would  be  industrious  and  orderly 
if  they  only  had  a  fair  chance. 

A  Manager  in  Me.xico. 

Chihuahua,  Nov.  27,  1918. 


The  C.hrome-Ore  Situation 

In  the  Jan.  11  number  of  the  Journal  I  note  that  F.  F. 
Sharpless,  in  writing  on  the  question  of  "Chrome  Ore 
in  1918."  again  sugge.sts  that  the  Government  of  the 
United  States  repudiate  its  obligations  to  the  chrome- 
ore  producer.  In  a  previous  letter,  Mr.  Sharples.s  had  in- 
ferred that  a  reriue.st  for  justice  would  be  construed  as 
indicating  a  lack  of  patriotism. 

The  cloak  of  patriotism  has  been  used  too  often  to 
cover  blunders  or  inefficiency  in  various  governmental 
departments,  and  it  is  well  to  remember  that  the  chrome 
protlucer  is  not  responsible  for  the  present  condition  of 
the  chrome  indu.stry.     Government  representatives   re- 


quested, as  a  patriotic  duty  of  its  citizens,  that  every 
effort  be  made  to  discover,  develop,  and  produce  chrome 
and  various  other  ores,  in  order  to  free  ships  for  the 
transportation  of  troops  and  supplies.  It  was  also  im- 
plied that  legislative  steps  would  be  taken  to  protect 
those  engaged  in  the  production  of  these  ores  for  a  rea- 
sonable length  of  time,  as  England  has  done. 

The  war  fortunately  ended  sooner  than  expected  and 
before  the  necessary  protective  measures  were  passed. 
Does  this  relieve  the  Government  of  its  obligation  to 
those  producers  who  acted  in  good  faith?  Does  Mr. 
Sharpless  suggest  that  it  was  lack  of  patriotism  which 
induced  miners  of  chrome  ore  to  open  up  deposits  which 
they  knew  could  not  be  worked  except  on  the  basis  of 
the  schedules  of  prices  published  last  June?  Does  Mr. 
Sharpless  question  their  right  to  an  equitable  deal  after 
they  had  to  expend  the  amounts  required  for  roads  and 
development,  trusting  in  the  good  faith  of  the  Govern- 
ment that  some  provision  would  be  made  for  their  pro- 
tection? It  was  poor  business  on  their  part,  perhaps, 
but  they  believed  that  the  United  States  needed  the  ore 
immediately,  and  they  did  not  wait  for  Congress  to  act. 
Time  was  too  precious — or  at  least  they  were  led  to  be- 
lieve that  it  was. 

Now  that  the  harm  is  done,  Mr.  Sharpless  says  in 
effect.  "Be  a  good  sport.  Forget  it;  and  mark  it  up 
to  a  profit  and  loss  account."  It  seems  to  me  to  be  be- 
neath the  dignity  of  the  Government  to  seek  to  evade 
the  responsibility,  which  its  representatives  incurred,  in 
such  a  manner. 

Does  Mr.  Sharpless  object  to  the  present  measure  be- 
fore Congress  which  is  needed  for  the  purpose  of  vali- 
dating orders  given  by  Government  representatives,  be- 
fore the  armistice,  by  telephone,  and  which  were  ac- 
cepted in  good  faith?  How  does  the  position  of  the 
chrome  producer  differ  from  that  of  the  manufacturers? 
Mr.  Sharpless  admits  that  the  authorities  in  Washing- 
ton acknowledge,  to  a  certain  extent,  a  moral  responsi- 
bility toward  the  prospector  and  small  producer. 

We  could  not  have  won  the  war  nor  achieved  what 
we  did  if  the  authorities  had  not  cut  the  red  tape  and 
acted  as  responsilile  business  men  do — by  taking  each 
other's  words  as  their  bonds.  Mr.  Sharpless  certainly 
cannot  mean  to  sujrpest  that  the  Government's  word  is 
worthless  now  that  the  emergency  is  past. 

Menlo  Park,  Calif.,  Jan.  20,  1919.         Carr  B.  Neel. 

[The  Journal  does  not,  necessarily,  champion  the 
views  of  any  of  its  correspondents,  but  these  are  pub- 
li.shed  so  that  the  subject  may  be  seen  from  all  angles. 
It  has,  however,  consistently  taken  the  position  that  any 
artificial  intertVnnce  or  control  in  the  production  of 
metals  would  lead  to  trouble  out  of  proportion  to  any 
benefit  that  mlKli'  be  derived.  Not  only  was  this  ad- 
vice given  to  thi>  •■  who  desired  Government  interfer- 
ence, hut  to  those    '  lio  would  be  affected  by  it. 

We  are  in  favor  "i  justice,  whether  it  be  toward  an  in- 
dividual intereste.l  m  mining  or  toward  a  public  unin- 
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terested  in  the  production  of  any  specific  metal.  If  the 
Interior  Department  is  prepared  to  say:  "We  made 
specific  statements  that  were  wrong,  and  specific  prom- 
ises that  we  cannot  fulfill,"  then  the  public,  through  the 
Interior  Department,  ought  to  make  good.  We  are  not 
yet  advised  that  the  Interior  Department  has  made 
any  such  statement. — EDITOR.] 


Must  the  Prospector  Go? 

The  writer  of  the  article  under  the  above  heading 
which  appeared  in  the  Journal  of  Jan.  2  has  a  clear 
conception  of  the  typical  prospector  of  the  last  half 
century,  who,  though  he  may  change  in  appearance, 
v/ill  not  disappear  so  long  as  there  are  free  lands  on 
which  to  roam.  Gold  he  is  after,  but  gold  is  only  an 
incident  in  his  life.  He  may  not  know  it,  but  it  is  the 
free  air  of  heaven,  the  blue  haze  of  the  distant  moun- 
tain, the  cool  spring  in  the  shade  of  a  cottonwood,  the 
fragrant  odor  of  the  sage,  the  aroma  of  the  balsam 
boughs  of  his  camp — it  is  these  that  call  him,  it  is  for 
these  that  he  will  suffer  the  tortures  of  the  damned 
on  the  hot  dry  desert;  for  these  he  will  endure  the 
pangs  of  hunger  or  the  misery  of  frozen  hands  and  feet. 
If  he  strikes  gold,  the  pains  are  less  poignant.  If  he 
strikes  nothing,  there  is  no  despair,  for  there  is  another 
summer  ahead. 

Years  ago  mining  development  followed  the  happy 
strike  of  the  prospector,  but  the  industry  has  outgrown 
its  parent  and  is  today  calling  for  a  prospector  who 
thinks  of  andesite  and  rhyolite,  of  the  diorite  dike, 
and  porphyr>'-lime  contacts.  He  is  not  a  picturesque 
character.  The  burro  is  too  slow  for  him.  His  equip- 
ment is  more  likely  to  be  a  Ford,  with  an  outfit  that 
means  work,  and  his  music  is  the  tap  of  hammer  on 
steel,  rather  than  the  tap  of  the  red-head  in  a  dead 
cottonwood  branch. 

If  by  "prospector"  we  mean  one  who  searches  for 
minerals,  we  need  him  just  as  much  or  more  than  ever, 
but  the  man  whom  the  industry  needs  today  is  one 
with  some  knowledge  of  ore  formation,  not  necessarily 
a  college  man — preferably  not  a  college  man — but  one 
who  has  consciously  or  unconsciously  studied  the  veins 
and  rocks  of  some  district  until  he  knows  how  to  in- 
terpret the  signs  of  nature.  The  ideal  prospector  of 
today  must  be  an  optimist,  full  of  energy  and  wise  in 
woodcraft,  and  must  possess  some  real  knowledge  of 
the  earth's  crust.  He  must  not  be  a  dreamer  or  lover  of 
nature,  or  the  chances  are  that  he  will  drift  back  to 
the  original  species.  A  college  .graduate  does  not 
usually  fill  the  requirements.  To  start  with,  he  is 
inclined  to  be  pessimistic.  Few  college  men  are  wood- 
wise  or  trail-wise;  discouragement  comes  too  easj',  and 
they  are  likely  to  go  off  into  geological  researches  of 
great  interest  but  of  little  practical  value,  so  far  as  im- 
mediate results  are  concerned. 

As  long  as  there  are  Government  lands,  we  need  the 
prospector,  and  he  has  a  chance  for  a  handsome  reward. 
We  will  need  him  after  these  free  lands  are  gone,  but 
the  same  inducements  will  not  then  exist.  He  will 
always  be  needed,  because  the  fact  that  ownership  of 
land  ultimately  becomes  vested  in  private  hands  does 
not  preclude  the  development  of  mineral  on  that  land. 
Important  operations  have  been  going  on  of  late  years 
on  lands  that  have  long  been  privately  owned.     Iron, 


lead,  zinc,  copper,  sulphur,  coal,  and  many  other  metals 
are  being  worked  on  lands  which  our  Government  ceded 
years  ago.  So  far  as  the  mining  industry  of  the  United 
States  is  concerned,  it  will  continue  to  grow  and  expand 
or  languish,  regardbss  of  the  prospector  and  the  owner- 
ship of  land,  but  growth  will  depend  upon  the  demand  for 
metals  and  the  market  value  of  the  ores  here  and  abroad. 

As  has  recently  been  shown  in  the  cases  of  man- 
ganese and  chrome  ores,  when  the  demand  for  these 
metals  suddenly  became  insistent,  and  a  good  price  was 
offered,  the  prospector  and  operator  appeared — the  best 
that  our  country  could  produce.  When  such  mines  have 
shut  down,  it  will  be  not  for  the  reason  that  we  lack 
prospectors  or  that  they  have  gone  to  other  lands;  it 
will  be  for  an  unpoetic,  economic  cause — the  minerals 
can  be  produced  cheaper  in  other  countries  than  is 
possible  in  the  United  States.  Engineer. 

New  York,  Jan.  11,  1919. 


Graphite  Mining  in  New  York  State 

In  a  paper  in  the  Jan.  18  issue  of  the  Journal,  under 
the  title  "Graphite  Mining  in  New  York  State,"  by  D. 
H.  Newland,  we  find  the  following  statement:  "Flotation 
was  adopted  as  a  substitute  for  the  buddies,  but  just 
how  successful  this  process  proved  I  am  unable  to 
state,  as  sufficient  work  has  not  been  done  to  afford 
the  basis  for  an  accurate  estimate." 

In  this  connection  we  are  pleased  to  advise  that  as 
engineers  we  reconstructed  the  buddle  plant  of  the 
American  Graphite  Co.,  a  subsidiary  of  the  Joseph 
Dixon  Crucible  Co.,  at  Graphite,  N.  Y.,  during  the  sum- 
mer of  1918.  This  plant  went  into  operation  in  Sep- 
tember, 1918,  and  has  been  in  steady  operation  ever 
since.  With  reference  to  its  efficiency,  we  quote  as 
follows  from  a  letter  written  on  Nov.  23  by  the  super- 
intendent of  the  American  Graphite  Co. :  "In  response 
to  your  inquiry  as  to  how  the  flotation  system  installed 
by  your  company  is  doing,  I  am  happy  to  advise  you 
that  its  performance  is  most  satisfactory  and  that  we 
are  highly  pleased;  that  it  is  causing  us  no  trouble 
whatsoever;  the  recovery  of  graphite  is  excellent;  grade 
of  concentrates  high ;  and  labor  costs  very  low."  The 
plant  has  now  been  in  continuous  service  for  about  five 
months  and  has  proved  superior  in  all  respects  to  the 
old  system  of  buddle  treatment. 

The  General  Engineering  Co. 

Salt  Lake  City,  Utah,  Jan.  24,  1919. 


Concerning  Hoisting  Records 

In  the  Journal  of  Nov.  23,  1918,  page  903,  a  corre- 
spondent states  that,  at  the  Orient  No.  1  coal  mine, 
Franklin  County,  111.,  the  average  hoisting  record  for 
a  period  of  six  days  was  5149  tons  per  eight-hour  shift, 
from  a  600-ft.  shaft;  maximum,  6008  tons.  He  adds, 
"this  is  the  state  record,  if  not  the  world's." 

During  a  visit  to  the  Kimberley  Diamond  Mines, 
South  Africa,  before  the  war,  I  found  at  one  of  the 
shafts,  1500  ft.  deep,  that  it  was  quite  usual  to  hoist 
(in  two  compartments)  7000  tons  per  nine-hour  shift. 
Underground,  the  ore  was  dumped  automatically  from 
the  cars  into  shaft-pockets,  from  which  it  was  loaded 
into  11-ton  skips.  Robert  Peele. 

New  York,  Jan.  16,  1919. 
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Industrial  News  from  Washington  | 

By  Paul  Wooton,  Special  Correspondent 


Missouri  Seeks  TarilFf  on  Zinc 

Representative  Dyer,  of  Missouri,  has  urged  the  lower 
house  at  Washington  to  act  favorably  on  the  following 
resolutions,  adopted  by  the  House  of  Representatives 
of  Missouri : 

Whereas  the  zinc-mining  industry  of  southwest  Missouri  is  the 
p-eatest  metal-mining-  industry  in  the  entire  state ;  and 

Whereas  that  industry  is  now  crippled  to  the  extent  of  the 
closing  down  of  95"*  of  all  the  mines  in  said  district,  said  closing 
down  of  the  mines  heing  occasioned  by  the  vast  importations  of 
zinc  ore  into  the  United  States  from  foreign  countries,  amounting 
in  the  last  four  years  ending  June  30,  191S,  to  825,000  tons,  being 
approximately  Inree  times  the  normal  pre-war  production  of  the 
entire  Joplin  district,  including  Kansas,  Oklahoma,  and  Missouri ; 
and 

Whereas  there  are  now  approximately  350,000  tons  of  zinc  ore 
on  the  docks  in  Australia  awaiting  shipment ;  and 

Whereas  Mexico  has  a  potential  power  of  production  of  at 
least  1. SO. 000  tons  annually,  which  must  find  its  market  in  the 
United  States ;  and 

Whereas  zinc-ore  concentrates  have  also  been  imported  into 
the  United  States  in  the  last  three  or  four  years  from  15  different 
countries,  representing  every  continent  and  grand  division  of  the 
world :   Now,  therefore,  be  it 

Resolved  by  the  House  of  Representatives  of  the  State  of  Mis- 
souri, That  we  believe  it  to  be  the  patriotic  duty  of  the  Legis- 
lature of  the  State  of  Missouri  to  memorialize  the  Congress  of  the 
United  States  by  special  resolution,  asking  that  there  be  at  once 
incorporated  into  the  pending  revenue  bill  a  provision  providing 
for  a  protective  tariff  of  2c.  per  lb.  on  the  metallic  contents  of 
zinc  ore,  in  order  to  keep  out  further  importations  of  zinc  ore. 
and  allow  the  zinc-mining  industry  of  the  United  States  to  live 
and  be  again  built  up  to  its  normal  condition. 


Copper  Employee  Delegates  at  Capitol 

As  a  result  of  conferences  with  both  the  operators 
and  the  workmen  in  Western  copper  mines,  the  Secre- 
tary of  Labor  expects  to  draw  up  a  series  of  conclusions 
which  he  hopes  will  be  helpful  to  all  concerned.  For 
the  la.'*t  three  weeks,  Secretary  Wilson  has  been  calling 
quietly  to  Washington  a  number  of  Western  copper 
operators.  After  having  made  himself  familiar  with 
the  situation  as  it  appears  from  their  viewpoint,  he 
called  a  meeting  Jan.  31  and  Feb.  1  of  delegates 
representing  the  employees  in  copper  mines,  mills  and 
smelteries  of  Arizona,  Montana,  and  Utah.  The  dele- 
gates were  as  follows: 

H.  S.  McCluskey.  member  of  the  executive  board.  International 
Union  of  Mine.  Mill  and  Smelter  Workers;  Lester  Scott  and  Tom 
O'Connor.  Miami.  Ariz. ;  Willis  Miller.  Olobe,  Ariz. ;  P.  M.  Vargas. 
Morencl.  Ariz. ;  C.  R.  Clifford,  Clifton,  Ariz. :  Anionio  Ix)poz, 
Metcair,  Ariz. :  L.  E.  Hart.  Verde.  Ariz. ;  J.  K.  Field.  Clarkdale, 
Ariz  ;  A.  D.  Chisholm,  Jerome,  Ariz.  ;  Sam  Vcrran  and  James 
•Walker,  BIshee,  Ariz.  ;  Robert  Leggltt,  Douglas.  Ariz.  ;  J.  C. 
Ixiwney,  organizer,  Internnllonal  Union  of  Mine,  Mill  and  Smelter 
Worker*;  George  Tucker,  J.  C  McMullen,  P.  Delnnghrey,  James 
O'Brien,  J.  Mahoney.  and  John  Buckley,  Butte.  Monl.  ;  H.  Whlt- 
more.  A.  Hodger),  and  H.  K.  Oallagher.  Oreal  Kails.  Monl. ;  C.  M 
Reynold*,  James  Walsh,  and  Thomas  K.  Carey.  Anaconda.  Monl. ; 
F.  a.  Dunn.  Joseph  Lee.  Oeorge  W.  Fahy.  O.  A  Henney,  D.  O. 
Jnrobs,  and  J.    F.    Munsev,   .^nlt   I^ke  City.  Utah. 

The  conference  was  niiended  also  by  Hywel  Davles.  Federal 
\MhoT  Admlnistrnlnr  for  Arizona;  Joseph  t.,ord.  Federal  Commis- 
sioner of  ConclllBllon  fnr  Arizona;  W  P  Ryan.  Western  repre- 
sentative of  the  Bur<?nn  of  Mines;  W.  M.  Knerr.  State  Labor 
Commissioner  of  Utah  ;  Kiigene  Meyer.  Jr  .  Treasury  Pepartment. 
and  Felix  Frankfurter  nnd  H.  L.  Kerwln,  assistants  In  the  Sec- 
retary of  l^nbor. 


Will  Pool  Facts  on  Foreign  Minerals 

The  suggestion  by  George  Otis  Smith,  Director  of  the 
I'.  S.  Geological  Survey,  that  American  mining  men  pool 
their  information  descriptive  of  the  mineral  deposits 
and  resources  of  other  countries  has  met  with  hearty 
response  from  more  than  100  of  the  larger  mining  and 
metallurgical  companies.  The  Survey  already  has  an 
important  nucleus  around  which  to  gather  additional 
information  as  to  foreign  mineral  deposits.  Arrange- 
ments have  been  made  with  the  State  Department  to 
secure  the  annual  reports  and  other  publications  of  min- 
ing companies  throughout  the  world.  A  questionnaire 
is  to  be  sent  out  through  the  consular  service  which  it  is 
expected  will  bring  in  certain  pertinent  facts  with  re- 
gard to  mineral  possibilities  in  other  countries. 

This  is  the  first  attempt  ever  made  by  the  Govern- 
ment to  gather  systematic  detailed  information  with  re- 
gard to  the  sources  of  mineral  supply  with  which  Amer- 
ican mines  must  compete  or  on  which  American  indus- 
tries must  depend.  England  and  Germany  have  gathered 
such  information  for  many  years. 


War  Contracts  Bill  Amended 

The  Senate,  on  Jan.  29,  accepted  without  a  roll  call 
the  amendment  of  Senator  Henderson  to  the  bill  pro- 
viding for  validation  of  war  contracts.  The  amendment 
provides  for  relief  of  producers  of  war  minerals.  The 
only  important  change  made  in  the  Henderson  amend- 
ment was  the  striking  out  of  the  words  "the  produc- 
tion of  which  was  requested  or  demanded  by  the  War 
Industries  Board,  the  Shipping  Board,  the  Department 
of  Interior  or  other  agency  of  the  Government."  In 
lieu  of  the  foregoing,  the  following  was  inserted : 

the  production  of  which  by  any  claimant  or  claimanls  was  re- 
quested or  demanded  by  personal  solicitation  of  or  personal  In- 
ducement to  such  clalmiint  or  claimants  made  by  the  War  Indus- 
tries Board,  the  Shipping  I'.oard.  or  the  Department  of  the  Interior. 

Senator  Wolcott,  who  proposed  this  change,  spoke  as 
follows  in  support  of  it: 

I.<'t  ua  suppose  th.it  somebody  embarked  upon  a  plan  of  business 
expansion  and  laid  out  money,  not  as  a  result  of  any  Inducement 
nffored  by  any  Oovfrnment  department  or  any  Oovernment 
iigent.  but  simply  In  n<pnnse  to  some  sort  of  general  propaganda 
lhnt  was  carried  <>n  by  the  Government  In  the  form  of  publicity. 
:idv«Ttlaemenls.  tirginK  people  to  produce  and  work  and  get  busy 
to  help  win  Ihe  wnr;  nnd  let  us  aupt)oso  that  .1  person  Induced 
hy  that  ver>-  Indellnlie  solicitation  embarked  ujKin  that  program. 
.I.**  I  say.  of  bu.'ilne.'^.*!  i>xpanslon.  nnd  lost  b>'  the  oi>erntlon.  It 
occurs  to  me  that  that  Individual  ought  to  re<»lve  no  remedy 
under  this  bill  Tlierefore  It  seemed  to  me  that  the  amendment 
ns  drawn  wn.«  enllnlv  loo  brond.  nnd  Ihe  nmendment  which 
I  hnvc  offereil  tn  Ihe  nmendment  Is  ileslgned  to  llmll  the 
reintHlles  which  might  he  availed  of  under  the  amendment  offercfl 
by  the  Senator  from  Nevada. 

I  will  say  tlin'  i>i>  purposi-  wns  not  by  any  means  to  extend 
this  remedy,  hut  rnlher  to  restrict  It.  and  I  think  the  Innguacc 
tint    I  have  draw  n   '■■    ui  extent    imdouhiedly  docs  restrict  It. 

Senator  Hendoi-.-ton  was  not  in  favor  of  accepting  the 
amendment,  but  dul  so  to  allow  the  bill  to  go  to  con- 
ference. The  pnni-ipai  opposition  to  the  Henderson 
amendment  was  voiced  by  Senator  Frelinghuy.sen. 
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New  York  Meeting  of  A.  T.  M.  E. 

Preparations  are  being  made  for  the  meeting  of  the 
American  Institute  of  Mining  Engineers,  to  be  held  in 
New  York,  Feb.  17-20,  by  the  committee  on  arrange- 
ments, under  the  chairmanship  of  Allen  H.  Rogers. 
Out-of-town  members  who  expect  to  attend  have  been 
advised  to  make  their  hotel  reservations  well  in  ad- 
vance; otherwise  it  may  be  difficult  to  secure  accom- 
modations. 

On  the  opening  day,  Feb.  17,  the  Institute  of  Metals 
Division  will  meet  both  morning  and  afternoon,  there 
being  simultaneous  sessions  on  "Industrial  Organiza- 
tion." A  session  on  "Petroleum  and  Gas"  has  also  been 
arranged  for  the  afternoon.  At  4 :  30  p.m.  a  memorial 
service  to  Dr.  Rossiter  W.  Raymond  will  be  held  in  the 
auditorium. 

The  annual  business  meeting  of  the  Institute  will 
take  place  at  9 :  30  a.m.  on  Feb.  18.  The  sessions  of 
the  morning  will  be  on  "Principles  of  Mine  Taxation," 
"Industry,  Democracy,  and  Education"  and  on  "Iron 
and  Steel."  The  board  of  directors  will  meet  at  noon, 
afterward  entertaining  the  officers  of  the  Canadian 
Mining  Institute  and  other  distinguished  visitors  at  a 
luncheon  at  the  Engineers'  Club.  "International  Co- 
operation in  Mining  in  North  America,"  and  a  "Uniform 
Mining  Law  for  North  America"  will  be  the  subjects  of 
the  afternoon  sessions,  a  discussion  of  "Iron  and  Steel" 
also  being  on  the  afternoon  program.  A  memorial 
service  for  the  men  who  died  in  the  war  will  be  held 
at  a  special  meeting  at  4:  30  p.m. 

The  National  Research  Council  will  hold  a  session  at 
10  a.m.,  Feb.  19,  a  simultaneous  meeting  on  mining 
milling,  and  geology  likewise  taking  place.  In  the 
afternoon,  there  will  be  a  joint  session  with  the  Ameri- 
can Institute  of  Electrical  Engineers  on  the  subject 
of  electric  welding.  The  president's  reception  and 
annual  banquet  will  take  place  in  the  evening  at  the 
Hotel  Biltmore. 

Various  features  for  entertaining  the  members  and 
their  guests  have  been  provided.  Among  these  is  an 
all-day  excursion  to  the  Federal  shipbuilding  plant, 
at  Newark,  N.  J.,  during  which  the  launching  of  a 
ship  will  be  witnessed.  A  special  program  has  been 
arranged  for  the  ladies. 

The  following  papers  are  to  be  presented  on  non- 
ferrous  metallurgy  and  metallography  at  the  sessions 
of  the  Institute  of  Metals  Division: 

■■Effect  of  Temperature,  Deformation,  and  Grain  Size  on  the 
Mechanical  Properties  of  Metals."      By   Zay   Jeffries. 

'■Volatilization  of  Cuprous  Chloride  on  Melting  Copper  Con- 
taining Chlorine."     By  S.   Skowronski  and  K,  W.   MeComas. 

"Automatic   Copper   Plating."      By   J.   W.    Richards. 

"Two  Instances  of  Mobility  of  Gold  in  the  Solid  State."  By 
E.  Keller. 

"Die  Castings  and  Their  Application  to  Our  War  Program." 
By  Charles  Pack. 

"First  Year  of  Leaching  at  New  Cornelia."  By  H.  A.  Tobel- 
mann  and   J.  A.   Potter. 

"Electric  Furnace  Problems."     By  J.   L.   McK.   Yardley. 

"Comparison  of  Grain-size  Measurements  and  Brinell  Hardne.ss 
of  Cartridge  Brass."     By  W,  H,  Bassett  and  C.  H.  Davis. 

"Manganese  Bronze."     By  P.  E.  McKinney. 

"Metals  and  Alloys  From  a  Colloid-Chemical  Viewpoint."  By 
Jerome  Alexander, 

"Standards  for  Brass  and  Bronze  Foundries  and  Metal-Finishing 
Processes,"     By  Lillian  Erskine. 

At  the  session  on  Feb.  17  on  "Industrial  Organiza- 
tion" the  papers  to  be  read  are: 

"Employment   of   Mine   Labor,"      By   H,    M,   Wilson. 


"Use  of  Cripples  in  Industry."     By  J.  P.  Munroe. 

"Mental  Factors  in  Industrial  Organization."     By  T.   T.   Read. 

'■PYevention  cf  Illness  Among  Employees  in  Mines."  By  A.  J. 
Lanza, 

"Psychology  Tests  in  Industry."     By  Robert  M.  Terkes. 

"Need  of  Vocational  Schools  in  Mining  Communities."  By 
J.  C.  Wright. 

Professional  Lecture,  "U.  S.  Employment  Service."  By  I,  W. 
Litchfield. 

Topical  discussions  will  also  be  held  on  the  subjects 
of  "Housing"  and  "Americanization"  at  this  session. 
The  papers  to  be  read  at  the  session  on  "Petroleum  and 
Gas"  are  as  follows: 

■■Results  of  Cement  Plugging  for  Exclusion  of  Bottom  Water 
in  the  Augusta,  Kansas,  Field,"     By  H,  R,   Shidel, 

'■Water  Troubles  in  the  Mid-Continent  Oil  Fields,  and  Their 
Remedies,"      By  Dorsey  Hager  and   G.   W.   McPherson, 

'■Natural-Gas  Storage,"     By  L.  S.  Panyity. 

"Petroleum  H.vdrology  Applied  to  Mid-Continent  Field,"  By 
R.  O.  Neal, 

"Economic  and  Geologic  Conditions  Pertaining  to  the  Occur- 
rence of  Oil  in  the  North  Argentine-Bolivian  Field  of  South 
America,"     By  S.  C.  Herold. 

Papers,  scheduled  for  the  "Iron  and  Steel"  session 
comprise : 

"Does  Forging  Increase  Specific  Density  of  Steel?"  By  H.  B. 
Doerr. 

"Flaky  and  Woody  Structures  in  Nickel  Steel  Gun  Forgings." 
By  C.  T.  Clayton,  P.  B.  Foley,  and  F,  B,  Laney, 

"Static,  Dynamic,  and  Notch  Toughness,"     By  Samuel  L.  Hoyt. 

"Development  of  Grain  Boundaries  in  Heat-Treated  Alloy 
Steels."     By  R.  S.  Archer. 

"Water-Cooled  Equipment  for  Openhearth  Steel  Furnaces." 
By  W,  C,  Coffin, 

"Prevention  of  Columnar  Crystallization  by  Rotation  During! 
Solidification,"  By  H,  M,  Howe  and  E,  C,  Groesbeck, 

"Basic  Refractories  for  Openhearth,"  By  J,  Spotts  McDowell 
and   H.    M,   Howe. 

"The  Shimer  Case-Hardening  Piocess,"     By  J.  W.  Richards. 

"Metallographic  Investigation  of  Transverse-Fissure  Rails, 
With  Special  Reference  to  High-Phosphorus  Streaks."  By  G.  F. 
Comsto'ck. 

'■Effect  of  Rate  of  Temperature  Change  on  Transformation  in 
an  Alloy  Steel."     By  H.  Scott. 

"Davidson  Process  of  Casting  Forme.d  Tools."  By  J,  E.  John- 
son, Jr, 

The  papers  to  be  read  at  the  National  Research 
Council  session  are: 

"Production  of  Ferromanganese  in  the  Blast  Furnace,"  By  P. 
H.   Royster. 

"A  Volute  Aging  Break."     By  Henry  M.  Howe. 

"Effect  of  Cold-Working  and  Rest  on  Resistance  of  Steel  to 
Fatigue  Under  Reversed  Stress."  By  H.  F.  Moore  and  W.  J. 
Putnam. 

"Use  of  Manganese  in  Openhearth  Practice."  By  Samuel  L.  Hoyt. 
Report  of  Steel  Ingot  Committee,  National  Research  Council. 
By  Henry  M.  Howe,  H.  S,  Rawdon,  and  F.  H,  Schoenfuss. 

Mining,  milling  and  geological  subjects  will  be  cov- 
ered in  the  following  papers,  which  also  include  those 
on  coal  and  electrical  welding: 

■■Notes  on  Certain  Ore  Deposits  of  the  Southwest."  By  W. 
Tovote. 

"Petrographic  Notes  on  the  Ore  Deposits  of  Jerome,  Ariz," 
B,v  Marion  Rice. 

"Mining  Methods  at  United  Verde  Extension  Mining  Co."  By 
C.  A.  Mitke. 

■Study  of  Shoveling  as  Applied  to  Mining."  By  G.  Townsend 
Harley. 

■■Investigations  of  Aerial  Transport  in  Mining  Districts  in 
South  America."     By  G.  M.   Dyott. 

"Fine  Crushing  in  Ball  Mills."     By  E.   W.   Davis. 

"Problems  Involved  in  Concentration  and  Utilization  of  Do- 
mestic I^ow-Grade  Manganese  Ore."     By  Edmund  Newton. 

"Anthracite  Mine  Costs."  By  R.  V.  Norris. 

"Work  of  National  Production  Committee,  U.  S.  Fuel  Admin- 
istration."    By  J.  B.  Neale. 

"Distribution  of  Coal  Under  the  U.  S.  Fuel  Administration." 
By  J.  D.  A.  Morrow. 

"Microstructure  of  Iron  Deposited  by  Electric  Arc  Welding." 
By  G.   F.   Comstock. 

"Path  of  Rupture  in  Steel  Fusion  Welds."     By  S.  W.  Miller. 

"Welding  Mild  Steel."     By  H.   M.  Hobart. 
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Chronology  of  Mining,  January,  1919 

Jan.  1 — Anaconda  company  authorized  $50,000,000 
bond  issue  for  equipping  properties  of  Andes  Copper  and 
Santiago  companies  and  for  replacing  invested  earnings; 
Series  A,  or  one-half,  issued  immediately. — Price-fixing 
agreements  become  illegal,  except  as  permitted  by  Webb 
act. — United  Verde  Exten.'^ion  opened  new  employee's 
hotel  at  Jerome,  Ariz. — Harvard's  reorganized  School  of 
Engineering  begins  mining  courses. 

Jan.  2-4 — Joint  meeting  at  Denver  of  Colorado  chap- 
ter of  American  Mining  Congress  and  Colorado  Metal- 
Mining  Association. 

Jan.  3 — Appointment  announced  of  H.  C.  Hoover  as 
Director  General  of  international  relief  commission. 

Jan.  5 — Special  committee  files  report  on  gold  pro- 
duction with  Secretary  of  Interior. 

Jan.  6 — Arsenic  and  compounds  removed  from  Ex- 
port Conservation  List. 

Jan.  7 — Petition  of  Minerals  Separation  to  restrain 
Butte  &  Superior  from  dissipating  assets  denied  by  U.  S. 
Supreme  Court;  Mar.  3  set  for  argument. 

Jan.  8 — Announced  that  Mineral  Bank  was  to  be  es- 
tablished in  Mexico  City  by  British  interests,  to  special- 
ize in  loans  on  mining  property. — Old  Dominion  flota- 
tion mill  at  Globe,  Ariz.,  forced  down  by  throwing  of 
bolt  into  electrical  machinery,  causing  shutdown  of  com- 
pany's mines  and  also  those  of  Arizona  Copper 
Company. 

Jan.  10 — Alaskan  Juneau  calls  special  meeting  of 
stockholders  to  vote  on  $3,500,000  bond  issue  to  retire 
floating  debt  and  pay  for  altering  milling  plant. 

Jan.  11 — Application  of  Desert  Power  and  Water 
Co.  to  increase  rates  for  power  supplied  to  Arizona 
mines  denied  by  Arizona  State  Corporation  Commis- 
sion; temporary  surcharge  of  15*  %  allowed. 

Jan.  13-15 — Striking  workmen  at  Morococha  mines 
of  Cerro  de  Pasco  company,  Peru,  dynamite  power 
lines,  causing  flooding  of  lower  levels;  Americans  aban- 
don camp. 

Jan.  14 — Annual  meeting  of  Mining  and  Metallurgical 
Society  of  America  at  New  York;  H.  H.  Knox  elected 
president  for  1919. 

Jan.  15 — Shattuck-Arizona  lead  mill  closed. — Copper 
Export  Association  files  articles  of  incorporation  with 
Federal  Trade  Commission  and  obtains  permission  to 
enter  e.xport  trade  under  Webb  law. 

Jan.  15-16— California  committee  of  the  American 
Mining  Congress  meets  at  San  Francisco  to  organize 
state  chapter. 

Jan.  ITi — Import  re.'itrictions  on  pyrites,  graphite, 
graphite  crucibles,  iron  ore,  chrome  ore,  chromite,  man- 
gane.se  ore  and  dioxide,  copper  ore  and  concentrates,  and 
monazite  sand  removed  by  War  Trade  Board. 

Jan.  17  —Anaconda's  .sawmill  plant  at  Bonner,  Mont., 
destroyed  by  fire. — Perkin  medal  for  chemical  discovery 
presented  to  F.  G.  Cottrell  at  Chemists'  Club,  New  York. 
— Bo.<4ton  &  Montana  Development  Co.  announces  sale  of 
1400,000  bond  issue. — Unevida  Gold  Mining  Co.  brings 
action  in  New  York  Supreme  Court  to  recover  leases 
transferred  by  defendants  to  Comstock  Recovery  Lode 
Corporation. 

Jan.  20  -Calumet  &  Hecla  and  subsidiaries  establish 
new  working  schedule  equivalent  to  75%  of  working 
time  recently  existing. — Control  of  distribution  of  raw 


materials  in  United  States  released  by  War  Trade  Board, 
except  as  to  pig  tin,  tin  ore  and  concentrates,  jute,  jute 
manufactures,  and  Egj-ptian  cotton. — Congress  informed 
by  Senator  Hitchcock  that  American  potash  industry 
has  been  protected  against  foreign  competition  by  allot- 
ment of  Alsace-Lorraine's  potash  to  France  and  Bel- 
gium. 

Jan.  21 — Committee  on  investigation  of  smelting  rates 
charged  British  Columbia  mine  operators  by  Consoli- 
dated Mining  and  Smelting  Co.  of  Canada  holds  first  ses- 
sion at  Nelson,  B.  C. 

Jan.  22 — Santa  Eulalia,  Chihuahua,  reported  raided 
by  Villistas;  mining  companies'  safes  looted  as  well  as 
houses  of  Americans. 

Jan.  23 — Montana  Legislature  passes  resolution 
asking  Congress  for  relief  for  manganese  industry  in 
United  States. — Chemical  Alliance  at  annual  meeting  in 
New  York  votes  to  continue  organization  in  present 
form. 

Jan.  24 — Committee  on  gold  standard,  appointed  by 
Secretary  McAdoo,  reports  special  government  or  inter- 
national action  now  unnecessary  to  stimulate  production 
of  gold. 

Jan.  25 — Committee  of  Copper  Export  Association 
sails  for  Europe  to  look  into  foreign  situation. 

Jan.  28-30 — Committee  of  High-Grade  Ore  Producers' 
Association  meets  at  Joplin,  Mo.,  to  consider  organiza- 
tion of  local  chapters  of  American  Mining  Congress  and 
American  Zinc  Institute. 

Jan.  29— War-Contract  Validation  bill  amended  to 
provide  relief  for  war-mineral  producers. — Senate  For- 
eign Relations  Committee  reports  favorably  on  resolu- 
tion to  investigate  American  claims  for  destruction  of 
property  in  Mexico  since  1914. 

Jan.  31 — Delegates  of  grievance  committees  of  cop- 
per companies'  employees  in  Arizona,  Utah  and  Montana 
confer  with  Secretary  of  Labor  in  Washington. 


Fighting  the  Boche  Underground 

Capt.  H.  D.  Trounce  is  the  author  of  a  very  inter- 
esting book,  entitled  "Fighting  the  Boche  Underground." 
that  has  just  been  published  by  Charles  Scribner's  Sons. 
New  York  ($1.50).  Captain  Trounce,  who  is  an  American 
mining  engineer  of  British  ancestry,  could  not  resist 
the  impulse  to  get  into  the  fight  early  in  the  war.  So 
he  went  over  and  enlisted  in  the  British  army,  and. 
obtaining  a  commission  in  a  mining  regiment,  served 
for  18  months  in  Flanders  and  in  France,  engaged  in 
mining  and  countermining.  When  the  United  States 
entered  the  war,  he  obtained  his  release  from  the  Brit- 
ish .service  and  entered  the  Corps  of  Engineers  in  the 
American  army,  and  was  engaged  in  equipping  and 
training  our  mining  engineering  regiments. 

In  the  book  that  he  has  written  he  has  described  his 
experiences  while  in  the  British  service.  He  tells  in 
simple,  unaffected  language  how  the  mining  operations 
were  carried  nn.  We  have  obtained  a  better  idea  of  this 
interesting  and  important  work  from  Captain  Trounce's 
hook  than  from  anything  else  that  wo  have  read.  We 
felt  from  beginning  to  end  that  the  account  was  being 
given  by  one  who  had  been  engaged  in  the  work,  under- 
stood what  he  was  doing,  and  was  able  to  depict  things 
in  the  right  colors.  Every  mining  engineer  will  be 
interested  in  reading  this  book. 
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January  Mining  Dividends 

Mining  dividends  paid  in  January,  1919,  by  27 
United  States  mining  and  metallurgical  companies 
amounted  to  $9,294,622,  as  compared  with  $7,443,402 
paid  by  32  concerns  in  January,  1918. 

Canadian,   Mexican  and  Central   America  companies 

paid  $1,543,075  in  January,  1919,  and  $1,215,065  a  year 
ago. 

United  States  Mining  and  Metallurgical 

Companies                       Situation                     Per  Share  Total 

Am.  Smelters,  pfd.  A U.  S.-Mex.                  $1.50  $l48,0t3 

Am.  Smelters,  pfd.  B U.  S.-Mex.                     1 .  25  44,242 

Arizona  Binghamton,  c Ariz.                                  .10  200,000 

Caledonia.  Is Ida.                                .01  26,050 

Camp  Bird,  pfd.,  g Colo.                               .18  110.501 

Champion,  c Mich.                            6.40  640,000 

Cresson  Cons.,  g Colo.                                 .10  122,000 

Daly.l.s Utah                                   20  30,000 

Eastern  Talc Vt.                                     .15  10,433 

Golden  Cycle,  g Colo.                                 .03  45,000 

Homestake,  g S.  D.                                 .50  125.580 

Inspiration,  c Aiiz.                               2.00  2.363,934 

Iron  Blossom,  I.s Utah                                 .025  25,000 

Iron  Cap,  c Ariz.                                  .25  36,225 

Magma,  c Ariz.                                  .50  120,000 

Newldria,q   Calif.                                 .25  25,000 

Ontario,  s Utah                                 .50  75,000 

Oroville  Dredging,  g Calif.                                 .12  82,385 

Phelps  Dodge U.  S.-Mex.                     800  3,600,000 

Plymouth  Cons.,  g Calif.                                 .24  58,520 

Portland,  g Colo.                                02  60,000 

Shattuck  .\rizona,  c Ariz.                                    50  175,000 

Tonopah  Ex.,  g.s Nev.                                  .05  64,140 

United  Eastern,  g Ariz.                                  .05  68,150 

U.  S.  Smelting,  com U.  S.-Mex.                     1.25  438,894 

U.  S.  Smelting,  pfd U.  S.-Mex.                       .  87i  425,555 

Vindicator,  g Colo.                                   01  15,000 

Wellington,  g.s Colo.                               ,10  100,000 

Wolverine,  c Mich.                              I   00  60.000 

Canadian.    Mexican    and    Central 

.\merican  Mines                    Situation                    Per  Share  Total 

Cons.  Min.  and  Sm.,c.z.l B.C.                             $0.62}  $261,936 

Howe  Sound,  c B.C.                                 .05  99,208 

McKinlev-Darragh-Savage,  s Ont.                                   .03  67,431 

N.  Y.  &  Hond.  Rosario C.  A.                                 .50  1 00,000 

Nipissing,  g.s Ont.                                   .50  600,000 

Santa  Gertrudis,  g Mex.                                 .24  364,500 

Trethewey.  s Ont.                                   ,05  50,000 

The  only  holding  company  which  paid  in  January 
was  St.  Marj^'s  Mineral  Land  Co.,  which  distributed 
$2  a  share    ($320,000),  the  same  as  last  year. 

Arizona  Binghamton  Copper  Co.  made  its  initial 
payment,  and  Caledonia  began  payment  at  the  new  rate 
of  Ic.  monthly,  it  having  previously  paid  3c.  per  month 
for  about  the  last  three  years. 


Tungsten  Ore  Production  in  1918 

The  output  of  tungsten  ores  in  1918  was  less  than 
that  of  the  preceding  two  years,  and,  according  to 
Frank  L.  Hess,  of  the  U.  S.  Geological  Survey,  was 
equivalent  to  5065  short  tons  of  concentrates,  carrying 
60%  tungsten  trioxide.  The  largest  producing  state 
was  Colorado,  with  1910  tons  of  ferberite.  California 
produced  1781  tons  of  scheelite,  and  Nevada,  885  tons  of 
scheelite. 

A  remarkable  development  of  1918  was  the  large  pro- 
duction of  scheelite  in  the  Great  Basin  region  from  the 
contact  metamorphic  deposits,  which  altogether  gave 
an  output  of  1413  tons.  In  the  Eugene  Mountains,  about 
seven  miles  northwest  of  Mill  City,  the  Nevada  Hum- 
boldt Tungsten  Mining  Co.  and  the  Pacific  Tungsten 
Co.  erected  mills,  which  began  work  late  in  1918.  A 
22,000-ft.  pipe  line,  two  pumping  stations,  and  a  324- 
mile  power  line  were  built  by  a  mutual  subsidiary  com- 
pany, the  Mill  City  Development  Co.  A  3J-mile  tram- 
way, with  a  gasoline  locomotive  and  steel  cars,  hauls  the 
ore  of  the  Mill  City  Mining  Co.  to  the  Pacific  Tungsten 
Co.'s  mill.  Early  in  1918  these  companies  shipped  their 
ore  to  the  mill  of  the  Humboldt  County  Tungsten  Mines 
and  Mills  Co.  at  Toulon,  Nev.,   60  miles  southwest  of 


their  mines,  for  treatment.  This  company  also  treated 
ores  from  its  own  mines  and  from  a  number  of  other 
properties. 

At  Bishop,  Calif.,  the  Standard  Tungsten  Co.  ran 
out  of  ore,  and  after  re-treating  a  part  of  the  tailings, 
closed  its  mill.  The  Pine  Creek  Tungsten  Co.  began 
active  work  on  the  development  of  a  contact-metamor- 
phic  deposit  about  25  miles  northwest  of  Bishop,  at  an 
altitude  of  about  11,000  ft.  The  famous  mine  of  the 
Atolia  Mining  Co.,  at  Atolia,  Calif.,  was  the  largest 
producer  in  the  United  States. 

In  the  Boulder,  Colo.,  field  the  tonnage  of  ferberite 
mined  from  the  principal  mines  was  about  equivalent  to 
that  secured  in  1917,  but  the  output  from  the  lesser 
mines  was  so  much  smaller  that  the  total  dropped  nearly 
a  third.  The  Wolf  Tongue  Mining  Co.  operated  its  Cold 
Spring  mine  and  was  the  largest  producer  in  the 
district. 

In  Arizona  the  production  was  equivalent  to  about 
213  tons  of  concentrates  carrying  60^0  tungsten  tri- 
oxide, valued  at  $245,000,  and  included  wolframite, 
hiibnerite,  and  scheelite.  The  Yucca  Tungsten  Co.  was 
the  largest  single  producer. 

The  Homestake  Mining  Co.  produced  considerable 
wolframite  from  the  replacement  deposits  at  Lead,  S.  D. 
The  production  of  other  tungsten  ores  in  the  Black  Hills 
was  so  small  as  to  be  negligible.  A  small  quantity  of 
scheelite  was  produced  in  Utah,  and  a  little  hiibnerite 
was  taken  from  Blue  Grouse  Mountain,  near  Deer  Park, 
Washington. 


California  University  Establishes 
Bureau  of  Occupations 

The  following  letter  was  recently  received  from 
California,  and  speaks  for  itself: 

OfHce  of  the  Secretary 
California  Alumni  Association 
114   California  Hall.   Berkeley.   Calif. 
Ltigineming  and  Mining  Journal,  .January  25.  1919. 

New  York  City. 

We  are  trying  to  get  jobs  for  engineers  and  technical  men. 
That  suras  up  in  a  sentence  the  whole  matter  of  this  letter. 

With  the  signing  of  the  armistice,  our  efforts  have  been  turned 
;i?  energetically  as  possible  toward  replacing  men  in  civil  life.  We 
deal  only  with  graduates  and  students.  This  is  a  comparatively 
narrow  field,  yet  we  find  difficulties.  Jobs  are  not  plentiful,  and 
we  need  the  assistance  of  every  alumnus  and  his  active  coopera- 
tion in  telling  us  of  openings.  I  have  thought  that  possibly  there 
might  be  some  material  in  this  which  would  be  worth  noting  in  the 
Engineering  and  Mining  Journal.  In  a  sense,  this  Bureau  of 
Occupations,  newly  organized,  is  to  constitute  the  selling  organi- 
zation of  the  university.  We  are  going  to  try  to  place  before 
employers  the  training  and  experience  of  our  graduates  in  the 
most  favorable  way.  Each  year  we  expect  to  take  a  census  of 
ihe  classes  and  to  report  to  men  in  the  indu.=tries  and  professions 
all  the  material  that  is  available.  I  feel  that  a  genuine  servMce 
can  be  rendered  here  not  only  to  the  applicant  but  to  the  business 
houses  and  to  the  state. 

The  facts  above  are  general.  Specifically,  we  need  jobs.  If  you 
can  help  by  publishing  or  by  word  of  mouth.  It  will  be  deeply 
appreciated.  Sincerely. 

(Signed)  Homer  Haverm.\le. 


Committee  on  Gold  Standard  Reports 

Special  Government  or  international  action  is  not 
necessary  to  stimulate  production  of  gold  now  that 
peace  is  in  sight,  the  committee  appointed  by  Secre- 
tary McAdoo  to  investigate  the  question  of  the  gold 
standard   reported   on   Jan.   24.      The    report   says   the 
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principal  problem.s  ari.sing  out  of  fear  that  the  gold 
standard  throughout  the  world  might  not  be  maintained 
have  been  largely  removed  by  the  cessation  of  hostili- 
ties. In  reporting  a  like  conclusion,  the  Federal  Re- 
serve Board  has  said  that  "there  is  enough  gold  now 
in  the  world,  if  properly  distributed,  to  provide  the 
requisite  banking  reserve"  to  handle  the  interest  and 
sinking  fund  charges  on  the  public  debts  of  any  nation 
which  will  submit  to  the  necessarj'  taxation. 


The  Copper  Situation 

These  are  the  salient  facts  in  the  copper  industry 
of  the  United  States  as  revealed  Feb.  3  at  the  con- 
clusion of  a  series  of  conferences  between  the  Secretary 
of  Labor  and  miners,  called  for  the  purpose  of  reaching 
an  agreement  on  wages : 

1.  There  now  exists  an  unsold  stock  of  copper  in  process  from 
the  mines  to  the  refineries  or  in  the  finished  form  at  the  refineries 
of  approximately  1,000.000.000  lb..  repre.sentinE  over  $175  000- 
000  tied  up  in  stocks.  This  copper  was  produced  on  a  scale  of 
wages  based  on  a  minimum  price  of  26c.  per  lb.  and  for 
every  cent  received  under  that  level  producers  will  lose  JIO.OOO.OOU 

-.  Sales  of  copper  since  the  signing  of  the  armistice  have  not 
consumed  STf   of  the  output  of  the  mines. 

3.  A  stock  of  copper  is  found  to  be  on  hand  in  France.  England, 
and  Italy,  which,  though  snvall  for  war  consumption,  is  a  con- 
siderable amount  for  peace  times,  large  amounts  of  scrap  metals 
being  for  sale  in  connection  with  cancellations  of  munitions  manu- 
facturing programs. 

4.  Foreign  governments  having  purchased  their  copper  at  23»c 
to  .6c.  per  lb.  are  remarketing  under  government  control  stocks 
bought  at  those  prices  and  meanwhile  are  discouraging  and  in 
some  cases  prohibiting  imports  of  new  stocks. 

5.  Copper  producers  had  little  copper  sold  ahead  at  the  time  the 
armistice  was  signed,  as  the  needs  of  the  United  .States  and  its 
Allies  were  taking  close  to  90'-^  of  the  country's  entire  production. 
which  was  being  supplied  monthly. 

6.  A  combination  of  the  cessation  of  the  export  trade  and  the 
inter»-al  required  to  turn  war  industries  into  peace  industries  has 
brought  about  declining  prices  in  copper  as  well  as  other  commodi- 
tie.s.  and  while  prices  are  falling  buyers  lack  courage  to  purchase 

The  statement  was  made  that  accumulated  copper 
stocks  are  being  consumed,  although  for  the  moment 
the  process  is  slow.  It  is  pointed  out  that  with  the 
coming  of  peace  northern  neutrals  and  the  Central 
Empires,  as  well  as  the  rest  of  the  world,  will  need 
copper.  Also  telephone  and  telegraph  companies  have 
a  large  amount  of  po.stponed  construction  work,  which 
must  .soon  be  placed.  With  the  coming  of  spring  con- 
siderable general  construction  work  may  be  expected, 
and  orders  will  undoubtedly  be  placed  which  require 
copper.  Emphasis  was  also  placed  on  the  need  of 
giving  credits  to  foreigners  for  the  purpose  of  assisting 
them  in  making  purchases  here. 

The  statement  issued  after  the  conference  disclosed 
that  copper  production  in  1918  averaged  200,000,000 
II).  a  month,  or  about  2,500,000,000  lb.  for  the  year, 
against  a  pre-war  annual  production  of  1.500,000,000 
pounds. 

"When  peace  is  proclaimed,"  the  statement  added, 
"and  the  necessary  foreign  credits  are  established  in 
this  country,  sales  may  return  to  150,000,000  lb. 
per  month,  but  we  can  hardly  expect  sales  to  warrant 
a  production  of  200,000,000  lb.  per  month,  as  during 
the  destructive  consumption  of  the  war. 

"Advantage  in  operations  in  the  near  future  will  be 
confined  to  low-cost  producers.  The  problem  now  be- 
fore us  is  how  best  to  safeguard  the  industry  to  insure 
continued  operation  and  a  living  wage.  The  terms  of 
the  various  sliding  .scales  automatically  regulate  wage.^, 
according  to  the  market  price. 

"Wages  for  .January,  1919,  on  term.s  of  the  sliding 
.•tcale.  were  paid  on  the  ba.sis  of  30  to  .32c.  copper, 
although  the  Decfmbor  market  price  for  copper  was 
26c..   as   fixed    by   the    War   Industrirs    Board.      Wages 


are,  therefore,  50  to  75c.  higher  on  a  war  basis  than 
they  would  have  been  on  a  peace  basis,  according  to 
the  sliding  scale. 

"A  reduction  in  the  selling  price  of  copper  to  20c. 
would  call  for  a  reduction  in  wages  of  75c.  per  day,  or 
25c.  for  each  2c.  drop  in  the  market.  If  copper  drops 
to  18c.  the  reduction  in  wages  would  be  $1  per  day 
on  the  sliding-scale  basis.  Changing  the  sliding  scale 
to  a  war  basis  advanced  wages  50c.  to  $1  per  day  from 
the  pre-war  sliding  scale  rates." 

After  the  conference  it  was  announced  that  the  re- 
sults would  be  put  before  the  miners'  unions  by  their 
delegates.  Approximately  30%  of  the  workers  in 
Arizona,  Utah  and  Minne.'^ota  are  said  to  have  been  laid 
off  because  of  a  falling  off  in  the  demand  for  copper. 

Congress  was  urged  in  resolutions  adopted  Feb.  4 
by  representatives  of  the  copper-mine  workers  of  Utah, 
Arizona,  and  Montana  to  provide  legislation  for  the 
extension  of  long-term  credits  to  foreign  countries  to 
stimulate  the  copper  market  and  relieve  conditions  in 
the  industry  characterized  as  critical.  The  resolutions 
also  called  upon  the  War  and  Navy  departments  to 
withhold  copper  stocks  now  on  hand. 

The  workers,  before  concluding  the  conferences  with 
Department  of  Labor  officials,  which  had  been  in  prog- 
ress since  Jan.  31,  appointed  a  permanent  committee 
to  cooperate  with  managers  of  the  industry'  in  restoring 
normal  conditions. 

Sale  of  the  surplus  at  the  present  market  quotation 
of  18c.,  it  was  estimated,  would  mean  a  loss  of  $80,- 
000,000  to  producers.  In  view  of  conditions,  depart- 
ment officials  said,  immediate  measures  of  relief  would 
be  required  to  prevent  further  curtailment. 


27th  Engineers  Coming  Home 

The  27th  Engineers  is  now  at  Nantes,  and  expects  to 
embark  for  home  about  Feb.  15.  The  service  rendered 
by  the  mining  regiment  is  almost  concluded,  and  the 
men  are  now  undoubtedly  looking  forward  to  the  wel- 
come that  awaits  them  on  this  side. 

The  men  of  the  27th  have  the  enviable  privilege  of 
recording  their  service  in  this  unique  regiment  as  part 
of  their  mining  experience.  As  told  last  week,  they 
have  created  a  permanent  organization  of  the  27th 
Engineers,  and  the  majority  of  the  men  in  the  or- 
ganization will  pr()l)ably  esteem  it  more  highly  than 
any  club  or  associatinii  they  may  ever  enter.  A  rousing 
welcome  is  due  them  upon  their  return.  In  part  this 
can  be  effected  tlircuigh  the  medium  of  the  Comfort 
Fund,  but  the  wcl<(>me  that  will  count  most  will  be 
the  welcoming  back  to  employment  without  delay. 

HOW   Till-;    (  OMPORT    FUND    STANDS 

I'revloUBly   acknowledged    119.653.56 

\V    R   Defty                 >0«» 

Alaska  Mining  and  Knglneerlng  Society Ill  00 

\V    11.   Corbould    660 

Pciver   Lnboralory    3  00 

liit.-r<-8t  to  Jan.    I.    1911' lOS  SO 

I.    \V.   StrnUBO 10  00 

Kmployo«».   Brnilen    Cnppop  Co.,   Chile  -14  00 

w   r.  J.  Bariels   ,  :o.oo 

.laiuiary  Interest  15.76 

Total     ...  .tl9.9«!l,ll 

Checks  .should  It  made  payable  to  W.  R.  Ingalls, 
trea.surer  of  the  .Ns^nciation  of  the  27th  Engineers. 
Owing  to  the  work  •  f  administering  the  Comfort  Fund, 
contributions  arc  acknowledged  only  in  the  columns  of 
the  Jnumal. 
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The  Economic  Crime  in  Tin 

THE  War  Industries  Board  dissolved  on  Dec.  31, 
1918,  but  Mr.  Armsby,  Chief  of  the  Tin  Section, 
was  obliged  to  remain  in  office  to  unravel,  if  possible, 
the  complications  that  had  been  produced  in  tin.  He 
has  been  conferring  with  the  manufacturers  of  goods 
in  which  tin  is  used,  in  order  to  arrange  for  the 
allocation  of  the  10,169  tons  purchased  by  the  Inter- 
Allied  Tin  Executive  under  the  direction  of  the  United 
States  Government  and  now  held  by  the  United  States 
Steel  Products  Co.  Mr.  Armsby  explains  that  the  War 
Industries  Board  aimed  to  maintain  a  reserve  stock  of 
tin,  and  now  desires  that'  the  United  States  Steel 
Products  Co.  shall  not  suffer  any  financial  loss  through 
a  decline  in  the  market.  Mr.  Cornish,  representing  one 
of  the  largest  manufacturing  interests, ,  compliments 
Mr.  Armsby  upon  the  intelligence  and  patriotism  of  the 
War  Industries  Board  in  making  the  tin  purchases,  but 
himself  demurs  to  taking  over  any  proportion  of  the 
allocated  tin. 

The  compliments  that  have  been  exchanged  in  this 
matter  are  something  like  sprinkling  eau  de  cologne 
over  a  dead  horse.  Mr.  Armsby  has  refused  to  disclose 
how  much  tin  was  held  by  manufacturers  in  this  country 
at  the  time  when  the  Inter-Allied  Tin  Executive  was 
formed,  but  there  is  reason  to  suppose  that  it  was  large, 
and  the  War  Industries  Board  should  have  known  it. 
It  is  certain  that  the  acuteness  in  the  tin  market  had 
passed  long  before  the  American  emissaries  started  for 
London,  and  there  was  probably  no  good  reason  for  the 
adventure.  The  British  have  no  sympathy  for  our 
predicament,  for  they  say  we  Americans  invented  the 
pool  and  induced  them  to  go  into  it.  The  plain  truth 
of  the  matter  is  that  our  Government  instituted  a  big 
gamble  in  tin,  and  lost.  The  Journal  remembers  dis- 
tinctly that  the  probability  of  loss  was  prophesied  at 
the  time  the  thing  was  started. 

The  conditions  that  existed  required  that  the  tin 
purchases  should  be  financed  by  some  private  party. 
The  United  States  Steel  Products  Co.  patriotically 
undertook  to  do  the  business.  It  finds  itself  now,  a 
perfectly  innocent  party,  holding  the  bag.  Manifestly, 
it  deserves  and  must  receive  proper  relief. 

There  is  just  one  straightforward,  sound  thing  that 
can  be  done.  This  is  for  the  Administration  to  go 
to  Congress  and  say:  "We  entered  upon  a  big  gamble 
in  tin,  with  the  best  of  intentions  (though  perhaps 
with  not  the  best  judgment),  for  the  sake  of  the  great 
cause  toward  which  everybody  was  cooperating.  We, 
or  rather  an  innocent  third  party  whom  we  persuaded  to 
aid  us,  are  going  to  lose  a  great  deal  of  money.  Our 
plans  were  framed,  however,  in  the  interest  of  every- 
body, as  we  thought;  so  let  Congress  pass  an  appropria- 
tion for  the  relief  of  the  innocent  party  that  generously 
undertook  to  help  us,  and  let  everybody  pay  his  share 
just  as  he  is  doing  for  other  purposes." 


Mr.  Armsby  is  trying  to  do  the  wrong  thing.  He 
is  trying  to  distribute  the  tin  pro  rata  among  those 
who  used  tin  during  1918.  But  the  people  who  used 
the  tin  directly  are  not  the  consumers.  The  manu- 
facturer of  babbitt  metal,  for  example,  is  only  a 
middleman.  His  product  goes  to  manufacturers  of 
bearings,  but  they,  too,  are  only  middlemen.  The 
railway  companies  who  use  and  wear  out  the  bearings 
might  be  regarded  as  the  ultimate  consumers,  but  not 
so ;  the  railways  are  selling  public  service,  into  the  cost 
of  which  enters  the  metal  traced  back  through  the 
several  manufacturers  to  the  primary  producers.  Con- 
sequently, the  ultimate  consumer  is  the  public,  and  it 
is  the  public  that  ought  to  pay. 

We  assure  Mr.  Armsby  that  any  expedient  of  passing 
around  the  tin  at  cost  price  is  uneconomic,  and  conse- 
quently unsound.  We  are  now  suffering  the  conse- 
quences of  too  many  economic  crimes.  The  more  that 
they  are  continued,  the  worse  will  things  be.  It  is 
unfortunate  that  there  are  public  officials  who  are  so 
blind  that  they  cannot  see  that  they  are  delaying  the 
readjustment  of  business,  and  are  delaying  it  danger- 
ously. The  idea  that  manufacturers,  already  over- 
stocked with  tin,  ought  to  take  10,000  tons  more,  and 
pocket  the  loss  in  marketing  it,  is  grotesque.  To  force 
such  a  procedure  will  be  another  economic  crime  that 
will  add  to  national  troubles. 


The  Railway  Situation 

THE  daily  press  has  set  forth  clearly  Mr.  McAdoo's 
plan  for  five  years'  Government  control  of  the  rail- 
roads, leading  up  to  Government  ownership.  It  has 
published  the  suggestions  of  the  Interstate  Commerce 
Commission  advising  the  return  of  the  railways  to  their 
various  owners,  in  due  course  of  time,  after  certain 
legislation  has  been  enacted  that  will  enable  the  roads 
to  operate  with  greater  economy  and  permit  them  to 
grow  as  the  demands  for  railway  facilities  increase; 
and,  finally,  it  has  published  the  suggestions  of  the 
railway  executives  submitted  to  the  Senate  Interstate 
Commerce  Committee  on  Jan.  8.  These  two  sets  of 
suggestions  are  similar  in  many  respects.  Both  advise 
Government  regulation  of  the  issue  of  new  securities, 
elimination  of  wasteful  competition,  pooling  of  equip- 
ment and  terminals,  and  elimination  of  the  confusion 
that  has  been  produced  by  the  numerous  Federal  and 
state  commissions. 

The  railway  executives  go  into  further  detail,  asking 
for  a  Secretary  of  Transportation,  regional  boards  to 
have  jurisdiction  over  the  roads  within  their  district, 
the  Interstate  Commerce  Commission  to  act  as  a  court 
of  appeal,  and,  in  a  broad  but  comprehensive  manner, 
state  the  railway  problems  and  their  solution  so  far  as 
they  can  be  determined  at  the  present  time. 

We  call  attention  to  the  railway  situation  here,  not 
because  we  assume  that  our  readers  have  not  noted 
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the  steps  already  taken,  but  to  remind  them  that  no 
business,  no  profession,  is  more  vitally  interested  in 
this  subject  than  are  those  professions  and  associations 
connected  with  mines  and  metals;  and,  being  vitally  in- 
terested, each  mining  engineer  should  exert  all  possible 
influence  toward  bringing  about  a  solution  of  the  rail- 
way problem  satisfactory  to  the  mineral  industries. 

A  large  proportion  of  the  income  of  American  rail- 
ways is  derived  from  the  transportation  of  mine 
products  in  raw  or  unfinished  form.  This  fact  might 
perhaps  be  questioned  by  one  who  gains  his  impression 
of  transportation  by  riding  over  our  Western  country. 
where  thousands  after  thousands  of  acres  are  devoted 
to  the  raising  of  farm  products,  but  it  will  readily  be 
realized  by  one  who  travels  between  New  York  and 
Pittsburgh,  through  a  manufacturing  country,  and  who 
passes,  en  route,  an  almost  continuous  train  of  coal, 
metal,  and  metal  products. 

Of  the  details  of  the  suggestions  offered  we  have 
nothing  to  say  at  this  time,  but  we  would  point  out  to 
our  mining  friends  that  they  should  show  their  interest 
in  the  question  of  thoroughly  equipped  and  efficiently 
operated  railways,  managed  so  that  they  may  handle 
promptly  all  mine  products  and  supplies  which  are  of- 
fered, and  extending  so  as  to  reach  every  point  where 
there  is  reasonable  prospect  of  tonnage  being  developed. 
This,  in  turn,  means  that,  however  managed,  the  roads 
should  be  given  an  opportunity  not  only  to  grow  up  to 
the  demands,  but,  rather,  that  railway  facilities  should, 
to  some  extent,  exceed  demands,  in  order  that  business 
may  have  an  opportunity  to  grow  up  to  them;  or,  in 
other  words,  that  mining  business  may  not  be  curbed  or 
lay  dormant  through  lack  of  tran.sportation   facilities. 

Railway  rates  are  of  the  highest  importance  to  ore 
producers,  because  the  freight  rate  imposed  often  de- 
termines what  is  and  what  is  not  "ore."  Naturally,  we 
desire  low  rates  so  that  a  greater  tonnage  may  be  in- 
dicated in  our  ore  reserves,  but  rates  are  not  so  vital  as 
are  the  means  of  transportation. 

Scattered  throughout  our  land  from  the  Atlantic  to 
the  Pacific  are  thou-sands  upon  thousands  of  tons  of  min- 
erals which  cannot  be  designated  "ore"  solely  because 
so  situated  as  to  lack  rail  transportation  to  industrial 
centers.  Given  conditions  under  which  railways 
can  persist  and  thrive,  such  deposits  must  ultimately  be- 
come commercially  available. 

The  question  now  before  the  country  is  how  to  make 
the  roads  most  efficient.  Mr.  McAdoo  thinks  that  the 
best  results  will  he  produced  by  turning  them  over  to 
the  Government.  Those  who  have  worked  all  their  lives 
in  the  service  of  the  railways,  passing  from  brakemen, 
rodmen  or  freight  agents,  through  the  school  of  ex- 
perience, until  they  have  become  operating  heads — these 
men  believe  that  greater  efficiency  may  be  accomplished 
under  private  ownership,  with  Government  control,  than 
under  Government  ownership  and  operation.  The  In- 
terstate Commerce  Commission,  with  the  authority  ac- 
quired by  20  years  of  experience,  concurs. 

There  are  many — shippers,  owners  of  securities,  rail- 
way labf)rers.  and  others — who  will  advocate  Govern- 
ment control,  and  it  behooves  the  men  of  the  engineering 
and  mining  industries  to  distinguish  between  these  two 
lines  of  action :  whether  it  is  better  to  support  those 
who.  as  experts,  have  given  their  advice  against  Gov- 
ernment ownership,  or  those  who  have  had   little   to 


do  with  management,  and  who  suggest  the  opposite 
course.  Whichever  way  we  see  the  light,  we  must  let 
our  servants  in  Washington— our  representatives — 
know  that  we  have  thought  about  the  matter,  and  ex- 
pect them  to  carry  out  our  wishes. 

Parenthetically,  we  might  add  that  Government  op- 
eration does  not  mean  continuity  of  operation,  as  re- 
cently evidenced  by  the  failure  of  the  Government  to 
keep  its  transportation  lines  in  operation  around  New 
York.  True,  war  conditions  may  not  be  considered  to 
prevail  today.  But  we  have  something  very  close  to 
war  conditions  with  us.  Every  ship  that  is  afloat  ought 
to  be  moving,  and  not  laid  up  in  our  harbors  waiting  for 
cargo  while  the  Government  pleads  with  its  employees 
to  "please  go  to  work,  and  we  will  talk  it  over." 

In  Canada,  fortune  or  misfortune  has  brought  a  num- 
ber of  the  railways  into  government  hands.  A  special 
to  the  Post,  from  Ottawa,  under  date  of  Jan.  8,  says: 
"Many  people  who  oppose  Government  ownership  of 
our  railways  feel  that,  if  political  management  can  be 
eliminated  from  the  railways,  public  life  will  immensely 
benefit  by  the  abolition  of  the  persistent  lobbying  and 
intrigue  with  which  certain  railway  magnates  have  en- 
veloped Ottawa  for  some  decades." 

We  hope  that  our  friends  in  studying  this  question 
will  bear  in  mind  the  intimate  relation  always  existing 
between  government   and  politics. 


"Let  the  Job  Stand" 

IT  IS  REFRESHING  to  read  in  the  Washington  dis- 
patches of  Jan.  30  to  the  New  York  Times  sentiments 
that,  of  late,  have  seldom  come  from  the  capital.  "Let 
the  job  stand,"  says  Charles  Piez,  director-general  of 
the  Emergency  Fleet  Corporation,  and  announces  that 
there  will  be  no  advance  in  wages  in  the  Pacific  Coast 
plants.  This  is  in  response  to  a  strike  called  in  the 
Seattle  yards,  and  another  proposed  for  the  San  Fran- 
cisco yards  at  an  early  date. 

Mr.  Piez  indicated  that  the  Corporation  was  ready  to 
take  a  breathing  spell,  during  which  the  management 
would  have  time  to  look  around  and  arrange  for  more 
efficient  operation  within  the  plants.  Later,  it  was  an- 
ticipated, the  men  would  return  and  be  ready  to  give 
their  labor  for  value  received.  He  further  said  that 
there  would  be  a  disccintinuance  of  high  wages  unless 
increased  skill  and  output  justified  it.  In  this  connec- 
tion he  pointed  out  that  "in  an  Atlantic  Coast  shipyard 
workmen  today  receive  $2  for  the  same  time  that 
brought  them  $1  a  year  ago,  whereas  the  average  out- 
put has  decreased  one-third."  ...  "A  typical  ex- 
ample on  the  Pacific  Coast  shows  an  increase  of  TCr 
in  ii;i,\-  for  hours  wurki-d  and  a  reduction  of  SC",  in 
averiiKo  output."  Thus  there  has  been  an  actual  rise  in 
pay  per  unit  of  work  done  of  140  to  200"^,  within  the 
last  yenr. 

Ihidnr  the  circumstances,  Mr.  Piez  suggests  that  it 
is  "highly  unwise  for  shipyard  workers,  in  their  own 
interests,  to  call  strikes  at  existing  wages."  At  Seattle 
the  doni.-iiid  was  for  $1  per  hour  for  all  workers,  skilled, 
semi-skilled,  and  unskilled. 

We  are  in  perfect  sympathy  with  high  wages  and 
high  salaries.  We  advocate  no  limit,  if  by  skill  or 
brains  they  can  be  earned,  and  we  are  glad  to  support 
legitimate  efforts  for  their  attainment.     On  the  other 
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hand,  we  strongly  deprecate  attempts  by  mass  action  or 
any  other  action  to  force  payment  for  unearned  service. 

It  strikes  us  that  labor  unions  have  recently  accepted 
some  rather  poor  advice.  Prior  to  the  signing  of  the 
armistice  the  shortage  of  labor  placed  the  whip  in  the 
hands  of  the  unions.  That  it  was  in  many  cases  used 
to  extract  the  last  dollar,  regardless  of  cost  of  living, 
is  well  understood  and  is  amply  proved  by  the  decrease 
in  efficiency  above  cited  and  the  ever-present  evidence 
that,  in  many  plants,  men  were  being  paid  a  wage  that 
allowed  them  to  work  for  three  or  four  days  and  then 
loaf  for  the  remainder  of  the  week.  This  was  not  alone 
Government  experience,  but,  sad  to  relate,  many  another 
business  has  had  the  same  story  to  tell. 

The  strike  of  the  carpenters,  and  the  breaking  of 
their  agreement  with  the  Quartermaster's  Department 
in  November  was  both  untimely  and  dishonest.  It 
showed  bad  management  on  the  part  of  the  union  ad- 
visers, among  them  W.  L.  Hutcheson,  president  of  the 
Brotherhood  of  Carpenters,  who  supported  the  strikers 
in  making  a  "scrap  of  paper"  of  their  contract  with 
the  Government. 

Union  labor  is  losing  an  opportunity  that  may  not 
come  to  it  again  in  a  long  time,  an  opportunity  to  keep 
wages  high  by  means  of  intensive  effort  and  the  elimi- 
nation of  waste.  High  wages  are  still  being  paid  in 
those  plants  that  are  operating.  Living  is  still  high, 
but  markets  for  manufactured  products  are  poor.  Here 
is  the  opportunity  for  labor  leaders  to  impress  a  few 
simple  facts  on  their  followers,  and  urge  them  to  get 
closer  to  the  man  who  must  provide  the  wherewithal 
to  pay  the  wages — not  further  away  from  him.  Labor 
leaders  have  been  inclined  to  dig  a  trench  between 
employer  and  employee,  broader  and  broader,  until  the 
employer  could  not  come  across  with  the  wages  and 
the  employee  would  not  try  to  go  across  with  the  goods. 
That  trench  must  be  filled,  so  that  both  may  meet  and 
together  face  whatever  fate  has  in  store  for  them.  It 
will  be  easier  for  all  if  labor  leaders  urge  their  men 
to  cooperate  with  their  employers,  to  the  end  that  pro- 
duction will  continue  to  warrant  not  only  a  living  wage 
but  one  that  will  still  leave  a  comfortable  margin  be- 
tween income  and  outgo. 


I  BY  THE  WAY  | 

Gold  weighing  1300  lb.  passed  through  Anchorage, 
Alaska,  recently  on  its  way  from  Iditarod  to  Seattle, 
according  to  advices  reaching  the  Department  of  the 
Interior,  says  our  Washington  correspondent.  The  treas- 
ure was  moved  from  the  interior  camp  on  dog  sleds  in 
charge  of  Robert  GrifRs,  a  veteran  Wells  Fargo  Express 
messenger.  He  receives  $1.25  a  lb.  for  delivering  the 
gold  to  the  agent  of  the  express  company  at  Seward. 


"In  the  Journal  of  Dec.  7  was  published  a  circular  of 
a  gentleman  who  wanted  to  buy  mining  properties  con- 
taining practically  everj'  mineral  listed  in  Dana's  Miner- 
alogy," writes  Bela  Low,  of  25  Beaver  St.,  New  York. 
"In  looking  over  some  papers,  I  came  across  a  letter 
which  I  received  a  few  years  ago  while  in  Russia,  and 
it  occurs  to  me  that  it  would  not  be  a  bad  plan  to 
introduce  the  aforesaid  gentleman  to  my  client  in  the 


interest  of  the  revival  of  the  Russian  mining  industry. 
Here  is  a  literal  translation  of  what  the  Russian  gentle- 
man offered  to  me:  Seven  claims  of  blister  copper;  two 
claims  of  iron  and  cast  iron;  one  claim  of  bituminous 
coal;  one  claim  of  brass;  one  claim  of  platinum,  together 
with  lead,  silver,  cast  iron  and  tin;  one  claim  of  dia- 
monds, together  with  blister  copper,  and  several  lumps 
of  diamonds." 


Attention  has  been  called  to  a  recent  decision  of  the 
Department  of  the  Interior  by  the  Arizona  State  Bureau 
of  Mines  in  regard  to  an  application  received  by  the 
department  for  patent  of  a  certain  mining  claim.  This 
claim  was  located  on  lands  after  these  had  been  with- 
drawn under  the  act  of  June  25,  1910,  as  amended  by 
the  act  of  Aug.  24,  1912.  This  amendment  provides  that 
lands  so  withdrawn  shall  at  all  times  be  open  to  explora- 
tion, discovery,  occupation,  and  purchase  under  the  min- 
ing laws  of  the  United  States,  so  far  as  the  same  apply 
to  metalliferous  minerals.  A  deposit  of  uranium,  va- 
nadium, and  radium  occurred  upon  the  claim  referred  to. 
In  the  decision  of  the  Interior  Department  it  was  held 
that  location  on  such  deposits  was  possible,  but,  in 
the  nature  of  things,  such  deposits  were  not  metallifer- 
ous minerals  and  as  such  could  not  be  patented  in  the 
face  of  the  withdrawal.  This  decision  was  based  upon 
the  fact  that  it  is  the  salts  of  uranium,  vanadium,  and 
radium  that  are  mined  and  used  in  a  commercial  way, 
and  not  the  metals  in  a  native  state,  and  that  they  are 
similar  in  nature  to  potash  or  aluminum  and  are  earthy, 
and,  therefore,  are  not  metals  in  the  strictest  sense. 


Every  trapshooting  club  is  an  embryo  lead  mine, 
needing  only  to  be  worked  to  return  a  rich  profit,  says 
the  Du  Poyit  Magazine  for  February.  After  three  years 
of  shooting  over  the  traps  of  the  Du  Pont  Club,  Wil- 
mington, Del.,  the  grounds  were  mined  and  23  tons  of  lead 
was  recovered.  The  grounds  at  a  Columbus,  Ohio,  gun 
club  were  mined  several  years  ago.  Twenty-six  tons  of 
lead  were  salvaged,  one  pound  of  shot  being  extracted 
from  60  lb.  of  dirt.  The  Elliott  Shooting  Park,  at 
Kansas  City,  Mo.,  owned  by  Robert  S.  Elliott,  the 
pioneer  gun-club  miner,  yielded  a  quantity  of  lead  worth 
$850  the  first  year  it  was  mined.  Two  systems  are  used 
in  recovering  shot  from  the  ground — the  blower  and 
the  placer.  The  blower  system  is  the  simplest  and  the 
easiest  to  install.  This  method  was  used  on  the  Du  Pont 
grounds.  The  surface  where  the  greatest  amount  of 
shot  fell  was  scraped,  one  inch  of  sod  and  soil  being  re- 
moved to  a  shredding  machine,  where  it  was  chopped  up 
finely.  A  blower  was  attached  to  this  machine,  which 
was  just  strong  enough  to  blow  the  soil  out  through  a 
pipe.  The  shot,  being  heavier,  fell  into  a  trough  and 
ran  into  sacks.  The  shot  was  reasonably  clean  and 
readily  sold.  The  entire  equipment  was  inexpensive, 
consisting  of  the  shredder  and  the  blower  and  a  small 
gasoline  engine  to  operate  them.  A  force  of  four  men 
kept  the  machine  constantly  supplied  with  dirt.  The 
placer  system  is  more  complicated  and  more  expensive  to 
install,  and  a  large  supply  of  water  is  needed  for  its 
successful  operation.  This  method  is  used  by  Mr.  Elliott 
at  his  Kansas  City  park,  but  the  immense  amount  of 
lead  thrown  on  these  grounds — more  than  250,000  loads 
being  fired  annually — justified  the  additional  expense: 
involved  in  the  undertaking. 
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Obituary 


Industrial  News 


Hnrr  Yon  rontrlbutrd  to  the  AKiiociatittn 
of  the   *«tli   ED^ineer!*? 

II.  Dnrlinir  has  t)een  appointed  manager 
of  the  Porcupine  Crown  mine. 

Col.  G.  A.  BurrrU,  recently  of  the  Chem- 
ical Warfare  Service,  has  opened  an  office 
as  consulting  chemical  engineer  in  Pitts- 
burgh. Pennsylvania. 

8rott  Lintner,  of  San  Francisco,  is  now 
manager  of  the  Ray-Broken  Hill  mines  at 
Ray.  Ariz.,  succeeding  Georre  A.  I.alrd,  who 
resigned   in   January. 

Mark  Workman,  president  of  the  Domin- 
ion Steel  Corporation,  of  Sydney,  N.  S.,  will 
soon  leave  for  Kurope  in  connection  with 
the  business  of  the  company. 

C.  F.  Lomont,  of  Chicago.  111.,  has  recently 
been  released  from  the  Navy  and  has  re- 
sumed his  position  as  representative  in  the 
iron  and  copper  districts  of  the  Northwest 
for  the  Electric  Ser\-ice  Supplies  Company. 

Clarence  T.  Emiich  has  resigned  as  chief 
chemist  of  the  Old  Dominion  Copper,  Min- 
ing and  Smelting  Co.,  Globe,  Ariz.,  to  accept 
the  position  of  assistant  superintendent  of 
the  International  Smelting  Co.,  at  Miami, 
Arizona. 

Colonel  .*nibrose  Monell,  who  resigned 
from  the  directorate  of  the  International 
Nickel  Co.  for  service  in  the  Army,  has 
been  reelected  to  the  board  and  to  the 
executive  committee,  succeeding  J.  R.  De- 
La  mar,    deceased. 

l«fayette  Uanchett,  mining  engineer  of 
Salt  Lake  City.  Utah,  who  has  been  assist- 
ant director  of  the  United  States  explosive 
plants,  is  now  con.sulting  engineer  for  the 
Silver  King  Coalition  Mines  Co.,  operating 
at  Park  City,  Utah. 
"f  Panl    Hammerich,    formerly    manager    of 

the  Jacobs  Asbestos  Mining  Co.,  and  re- 
cently in  charge  of  the  interests  of  the 
Pennington  Asbestos  Co.,  at  Robertsonville, 
Quebec,  Canada,  has  been  appointed  as- 
bestos Inspector  for  several  American  firms. 

Ensene  P.  McCrorken,  until  recently  en- 
sign, U.  S.  Naval  Reserve  Force.  Bureau  of 
Steam  Engineering,  Aviation  Division,  has 
returned  to  his  former  position  on  the  edi- 
torial staff  of  the  "Engineering  and  Mining 
Journal,"  having  been  discharged  from  the 
service. 

Lawrenco  Eddr.  recently  mill  superin- 
tendent of  the  Kennccott  Copper  Corpora- 
tion's plant.  Kennecott.  Alaska,  is  now  gen- 
eral superintendent  of  the  charcoal  iron 
furnaces  and  chemical  plant  of  the  Barnum- 
Rlchardson  Co.,  at  East  Canaan,  Con- 
necticut. 

Cheater  Naramore,  chief  petroleum  ti-ch- 
noloKlst  of  the  U.  S.  Bureau  of  Mines, 
Washington.  D.  C,  has  resigned  to  accept 
private  employment.  He  is  succeeded  by 
James  O.  Lewla,  petroleum  geologist,  who 
was  formerly  In  charge  of  the  experiment 
station  of  the  U.  S.  Bureau  of  Mines,  at 
Ba^tle8^•llle,    Oklahoma. 

Edward  HIcKlns,  formerly  engineer  for 
the  California  Metal  Producers'  Association, 
ha.R  resigned  to  accept  a  position  on  the 
engineering  staff  of  Bulkeley  Wells,  with 
headquarters  In  San  Francisco.  He  Is  suc- 
ceeded by  C.  H.  Ftt.  who  was  formerly 
superintendent  of  the  Yellow  Aster  mine, 
at   Rand.iburg,  California. 

Thomaa  F.  Cole  has  resigned  as  president 
of  the  .North  Butte  Mining  Co.  He  was  one 
of  the  organizers  of  the  company  and 
served  continuously  on  the  board  of  direc- 
tors and  for  the  last  seven  years  held  the 
ofTk^  of  president  He  will  continue  on  the 
board.  Robert  Llnten,  who  was  first  vice- 
president.  In  charge  of  mining  and  develop- 
ment operations,  has  been  elected  president. 

I,.  I).  Rlekelts,  acting  general  manager 
of  the  ("nlumct  A  Arizona  Mining  Co  and 
the  Now  ('nrn'lla  Copper  Co.  vl.Mlted  .Soulh- 
wcstern  r^mpa  reoentlv  In  mmpany  wllh  a 
party  Inrludlng  W.  r>  Thornton,  of  New 
York,  presldenl  of  the  Oreene  Cnnnnea 
Copper  Co  ;  William  Wrnllh.  of  the  Inter- 
nntlonal  Smelting  <'o:  Frederick  Ijilst.  of 
the  Anaoondn  <v,pp<>r  Mining  Co.;  W  N. 
Tsnner,   A    C    Carson,   and  M.   B.   Gentry. 

O.  P.  Hood,  of  Wn.ihlngton.  D.  C.  regls- 
l.rfil    Ml    Ml-    ■••  -<     V'lrk    r.iTlre   c,f   llio   Amer- 

i.tly. 

hallB, 
MIrh.  ; 
IMilirniii     I.'-I'.      ■  ■  I".     T'-nn.  : 

8     B     ratlers«n.  <<n.  ;    W.    I".. 

Pratt,     Fort     W..i-  "Ut      K      J 

KIStedt  ;  Jeiwe  I,     I  irgh.   Penn.  ; 

W.  A    Fiink.  Idaho  Sprine-.  I'.ln  ;  and  Capt. 
W.  H.   Bradley.   Jr. 


WlUlam  Rattle,  Jr.,  mining  engineer  and 
metallurgist  and  head  of  the  firm  of  W.  J. 
Rattle  &  Son,  Cleveland,  Ohio,  died  on  Jan. 
21,  of  influenza.     He  was  39  years  old. 

George  N.  Collins,  mining  engineer,  for- 
merly of  Toronto,  died  in  San  Francisco. 
Calif.,  Jan.  18,  aged  34  years.  He  had  been 
connected  with  raining  companies  in  the 
United  States,  Mexico,  and  South  America 
for  many  years  and  was  recently  on  the 
staff  of  the  New  York  &  Honduras  Rosario 
Mining  Co..  at  its  mines  near  San  Juan- 
cito.  Honduras. 

Rolla  C.  Carpenter,  professor  of  experi- 
mental engineering,  Cornell  University,  died 
on  Jan.  19  at  his  home  in  Ithaca,  N.  Y., 
aged  66  years.  He  was  In  active  charge 
of  many  engineering  construction  projects 
and  was  the  author  of  several  works  on  en- 
gineering. Mr.  Carpenter  had  been  a  mem- 
ber of  the  American  Institute  of  Mining 
Engineers  for  many  years. 

William  Xioholls,  superintendent  of  the 
Trout  Lake  concentrating  plant  of  the 
Oliver  Iron  Mining  Co..  since  1908,  died  at 
Coleraine.  Minn.,  on  Dec.  18.  1918.  He 
was  one  of  the  earliest  concentrating  men. 
Bom  in  Gogignon.  Wales,  June  9,  1851. 
he  came  to  the  United  States  at  an  early 
age  and  after  living  at  British  Hollow. 
Grant  County,  Wis.  a  few  years,  went  to 
the  Lake  Superior  district,  where  he  btgan 
work  at  the  Quincy  mill.  Later  he  had 
charge  of  the  Petherick  and  St.  Clair  mills, 
in  Keweenaw  County,  and  was  superin- 
tendent of  the  Phoenix  mill  for  13  years. 
When  the  Phoenix  closed,  he  moved  to 
Lake  Linden,  where  he  was  connected  with 
the  Calumet  &  Hecla  mills  for  four  years. 
He  then  went  to  Montana,  where  he  had 
charge  of  the  old  EUing  &  Morris  stamp 
mill  at  Pony,  Madison  County.  Later  he 
was  superintendent  of  the  Alta  concentrator 
for  the  Helena  &  Livingston  Smelting  and 
Reduction  Co.,  at  Corbin  and  also  had 
charge  of  the  Comet  and  the  Hope  mills 
in  Jefferson  County.  In  1893  Mr.  Nlcholls 
went  to  the  Coeur  d'Alene  district,  taking 
charge  of  the  Helena  and  Frisco  mill.  He 
also  rebuilt  the  Morning  mill,  at  Mullan, 
Idaho,  and  was  later  superintendent  .it  the 
Last  Chance  mill  of  the  Federal  company, 
at  Kellogg.  He  was  engaged  by  Dr.  L.  D. 
Ricketts  to  assist  In  the  construction  of  the 
Old  Dominion  concentrator  at  Globe.  Ariz., 
and  operated  the  mill  for  a  year  after  its 
completion,  when  he  was  secured  by  the 
Oliver  Iron  Mining  Co.  which  was  experi- 
menting with  an  iron-ore  washing  plant  at 
Coleraine,  Minn.  After  a  few  months  there. 
Mr.  Nlcholls  went  to  McGlll.  Nev..  where  he 
took  charge  of  the  construction  of  the 
Nevada  Consolidated  concentrator.  He 
then  returned  to  Minnesota,  where  he  was 
reSngaged  by  the  Oliver  company  to  plan 
and  build  the  Trout  Lake  plant.  He  Is 
survived  by  his  widow,  two  daughters  and 
a  son,  John  Nlcholls.  of  Globe,  Arizona. 


Bradley,  BrulT  &  LaBarthe  has  been  re- 
tained by  the  Penarroya  Mining  and  Metal- 
lurgical Co.  of  Paris  to  design  a  complete 
lead-melting  and  refining  plant  to  be  erect- 
ed  at  Penarroya,    Spain. 

Draeger  Oxygen  Appnratas  Co.,  of  Pitts- 
burgh. Penn..  announces  that  its  corporate 
name  was  changed  on  Jan.  7,  and  is  now 
the  "American  Atmos  Corporation."  The 
charter  of  the  company  remains  unchanged, 
except  to  the  extent  that  It  is  authorized 
to  manufacture  various  forms  of  breathing 
apparatus,  regardless  of  whether  dependent 
upon  oxygen  or  not.  The  officers  and  direc- 
tors of  the  company  are  the  same  as  under 
the  old  name. 


Trade  Catalogs 


W.\-5  .41r  Compre«iior.  Sullivan  Ma- 
chinery Co.,  Chicago,  111.  Bulletin  75-D ; 
6x9:  12  pp.  ;  illustrated.  Descriptive  of 
straight  line  type  with  simple  steam  and 
air  cylinders. 

Drill  Sharpener.  Sullivan  Machinery 
Co .  Chicago,  111.  Bulletin  72-C ;  6  x  9 : 
2+  pp.  ;  illustrated.  Descriptive  of  the  Sulli- 
van drill  sharpener,  for  hammer-forging 
drill  bits  and  shanks. 

WB-3  Air  CompresHor.  SuUi^-an  Ma- 
chinery Co.,  Chicago.  111.  Bulletin  75-E : 
6  X  9;  12  pp.:  illustrated.  Descriptive  of 
the  Sullivan  air  compressors,  with  simple 
steam  and   two-stage  air  cylinders. 

.Vir  Compressor.  Sullivan  Machinery 
Co.,  Chicago.  111.  Bulletin  75-G:  6x9; 
12  pp. ;  illustrated.  Descriptive  of  the  SuUi- 
\"an  small,  belt-driven  air  compressors. 
single-.«tage  WG-3  and  two-stage  WH-3. 

Portable  Mine-Car  Air  Coinpre«90r. 
Sullivan  .Machinery  Co..  Chicago,  111.  Bulle- 
tin 75-1 :  6  z  9 :  8  pp. ;  Illustrated.  De- 
scriptive of  the  Sullivan  portable  mine-car 
air  compressors,  motor  driven.  Class 
WK-2. 

A8be«to8 — Asbestos  and  Mineral  Cor- 
porp.tion.  Whitehall  BIdg.,  New  York,  has 
i.«sued  Plate  VllI  of  a  series  of  illustrations 
showing  varieties  of  crude  and  fiber  asbes- 
tos. "The  specimens  shown  are  selected 
from  the  comp.iny's  collection,  and  the 
portfolio,  when  complete,  will  include  12 
reproductions  of  photographs  which  are 
most  artistic  and  of  great  value  to  those 
interested  In  asbestos. 


Societies 


^ 


New  Patents 


American   AsHoelatlon   of   Enclneera,   New 

York  Chapter,  will  hold  an  open  meeting  at 
th«  Machinery  Club.  30  Church  St.,  Feb. 
in.  W.  H.  FInley,  president  of  the  asso- 
ciation, will  address  the  meeting  on  "Engi- 
neering t>rganization  and  lu  Relation  to 
Public  Service." 

National  Foreign  Trode  Council  will  hold 
Its  sixth  National  Foreign  Trade  conven- 
tion at  the  Congress  Hotel.  Chicago,  on 
April  24.  25  and  26.  1919.  The  formal  call 
will  bo  Issued  .soon  by  the  chairman  of  the 
council.  James  A.  Farrell.  president  of  the 
ITnited  States  Steel  Corporation. 

Mlnnenola  Joint  Knclneerlng  Board,  rep- 
reBentlng  the  atlUlated  engineering  socletle.i 
of  Minnesota,  held  the  regular  cninrlerly 
meeting  In  Si  Paul.  Jan.  2S.  wllh  W  H. 
lloyt.  of  Dululh,  newly  reelected  president, 
presiding  Cooperation  of  the  engineer  was 
the  keynote  of  the  meotlnK,  and  legislative 
matters  with  refi-rence  to  the  profession 
also  came  In  for  a  large  amount  of  conslder- 
ntlnn. 

floeletr    of    Indnalrlal    Fni.t mo    b 

national    conferrnee    nt    II  ■  '.'In. 

New   York.   Mar     1«-J1       'l  ;>ics 

will  Include  intern.il   pkioi  i>nd 

also   the  ellmlnall.i  '  M.  re    «ni 

be  a  discussion   of  loyers  an^i 

labor   le:iilers  f.ir   •  eryRlBllli 

Inff     the     Httltudee  e     of     both 

labor  and  capital  to«.ird  lni><>r  problems  at 
the  present  time. 


United  States  patent  gpeclflcations  may 
lie  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British 
patents  are  supplied  at  40c.  each. 

■^Uoy  (Bearing)  Containing  Cu.  Pb  and 
Sb.  William  D.  Berr>-,  New  Brighton.  Penn. 
(U.  S.  No.   1,286,921:   Dec.   10,   1918.) 

Concent  rating  Machinery — Head-Motion 
for  Ore  Concentrators,  Charles  C.  Heb- 
bard.  Joplin,  Mo.  (U.  S.  No.  1.286.617: 
Dec.   3.   1918.) 

Concentration — Magnetic-Pulley  Separa- 
tor John  P.  Bethke.  Milwaukee.  Wis.,  as- 
signor to  Dings  Magnetic  Separator  Co.. 
Milwaukee  Wis.  (U.  S.  No.  1.286.611:  Dec. 
3,    19IS.) 

Crnahlng  Mill.  Thomaa  J.  Sturtevant. 
Wellesley.  Mass.,  assignor  to  Sturtevant 
Mill  Co..  Boston.  Mass.  (U.  S.  No.  1.286.- 
S3I  :   Dec.   3,    1918.) 

Flotation,  Process  of  Treating  Copper 
Ores  by  Sulphltizatlon  and.  Niels  C. 
Chrlstenaen.  Salt  I-ake  City,  Utah,  assignor 
to  Metallurgic  improvement  Corporation, 
Salt  Lake  Cltv,  Utah.  (U.  S.  No.  1.28«,- 
r^.i:- ;  Dec.  3,  iMs  ) 

Flotation,  Process  of  Treating  Ores  bv. 
Xiels  C.  Chrlslensen,  Salt  Uike  City.  Utah, 
assignor  to  Metallurgic  Improvement  Cor- 
f'ratlon.  .''alt  Lake  Cltv.  Utah.  (U.  S.  No. 
i  -'Sfi.SSl  :    Dec.   3.    1918.) 

Furnace  Door  t>|Ulpped  With  EHectrode 
s  j|i|K>rtinK  Means.  Julius  R.  IlalL  Oak 
I'ark.  III.,  assignor  to  Booth-Hall  Co..  Chl- 
ngo.  in.  (U.  S.  No.  1.286,604:  Dec.  3. 
1 !'  I  S  ) 

Titanlnm  Oxide,  Pigment  Made  of.  touts 
r  Barton,  Niagara  Falls,.  N.  Y.,  and 
H.iny  .\  Gar.tior.  Washington.  D  C.  aa- 
'  ietiors  to  Titanium  Alloy  Manufacturing 
<■■'.  New  York.  N.  Y.  (U.  8.  No.  1.286,916: 
Dec.   10,   191J) 
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SAX  FRANCISCO — Jan.  SO 
The   Production   of   Petroleum  in  Califor- 
nia  in   December,    1918.    was    8,543,4i6   bbl.. 
or    275,596    bbl.    per    day.      Field    shipments 
totaled  8,434,463  bbl.     The  daily  production 
in    November    averaged    2,7,618    bbl.      The 
report  for  December  is  made  by  the  btana- 
ard  Oil  Co.  In  the  seven  months  from  ilaj 
to    November,    the    reports    were    issued    b> 
the   petroleum   war   service   committee    ana 
published  in  the  Standard  Oil  bulletin.    The 
Standard  company  has  resumed  the  montn- 
Iv    reiwrts    of    production    and    consumption 
begintiing    with    December.       The    January 
bulletin  will  report  the  production  data  tor 
1918.    as    follows:      Total    production,    101,- 
637.870  bbl. ;  average  daily  production,  -  <».- 
460:  new  w4lls  completed,  589  ;  total  crude- 
oil  stock-s  on  Dec.   31,   32,042  923  bbl     a  de- 
crease from  Dec.  31.  1917,  of  "  ■••»"•=„  ^he 
decrease  in  daily  average  production  in  the 
same  period  was  1117  bbl.     There  is  noth- 
ing   alarming    in    this    report    of.  decreased 
crude    stocks    and    daily   production.      Cm- 
emment    litigation    is .  largelj-    accountable 
for  this  condition,   which   might  ha\e   been 
much  worse,   if  there   had   been   a   diminu- 
tion in  output.     Given  a  fair  chance  to  go 
ahead   without    interference,    California    oi 
producers  will  do  well.     Government  control 
during  the  period  the  United  States  was  en- 
gaged in  the  war  might  have  affected  the  oil 
industry-    badly    had    it    not    been    m    the 
hands  of   Mark  L.   Requa.   whose   Practical 
and   decisive   action   relieved  the  early   an- 
ticipation of   impending  disturbance   of  the 
industry. 

31 


BISBEE,    .\RIZ, J 

Readjustment  of  Wages  has  been  de- 
ferred until  after  the  joint  meeting  called 
for  Jan.  31  at  Washington.  All  over  Ari- 
zona, both  companies  and  men  appreciate 
that  present  conditions  cannot  continue 
much  longer,  and  both  are  looking  toward 
mutual  concessions  that  may  avoid  a  shut- 
down of  the  larger  mines  '°1^^  ^^^°rA 
Mine  owners  appreciate  what  they  would 
lose  in  the  disorganization  of  their  effec- 
tive working  forces,  and  the  more  conser- 
vative miners  understand  that  any  dis- 
turbance or  wage  demands  would  work  al- 
most entirely  against  their  own  mterests. 
EstabUshment  of  a  Miners'  Home  and 
Hospital  for  infirm  miners  and  their  wives 
is  provided  for  in  a  bill  recently  introduced 
in  the  Legislature  by  Mr.  Sealey,  of  Doug- 
las The  measure  calls  for  an  appropria- 
tion of  $250,000.  Only  indigents  are  to  be 
admitted,  and  all  realty  Is  to  be  deeded  to 
the  institution  by  those  admitted.  In  case 
of  damage  suits  by  inmates  against  em- 
plovers,  the  hospital  trustees  are  given  the 
right  to  sue  and  the  institution  is  given  the 
right  to  collect.  In  the  statehood  act,  a 
large  tract  of  land  was  set  aside  by  Con- 
gress to  defray  the  cost  of  establishing 
such   an    institution. 

The  I/argrer  Companies  of  the  Bisbee  Dis- 
trict have  laid  oft  few  men  since  the  de- 
mand for  copper  lessened..  The  present 
wage  of  $6.10  for  miners  is  on  the  basis 
of  33c.  copper,  compared  with  the  nominal 
present  quotation  of  20c.  As  many  men  as 
possible  have  been  placed  on  exploration 
and  development  work.  Working  forces  are 
being  increased  though  only  returning  em- 
ployees are  being  taken  on,  especially  those 
who  have  served  in  the  .Army.  It  is  con- 
sidered remarkable  that  only  a  small  pro- 
portion of  the  men  who  enlisted  from 
Bisbee  have  returned  thus  far.  Out  of  447 
who  went  from  the  Caltmiet  &  Arizona, 
only  25  have  come  back  to  their  old  jobs. 
•W.4I.L.*CE,  ID.\HO — Jan.  31 
The  Mineral  Production  of  Idaho  in  1918, 
according  to  final  figures  reported  by  Robert 
N.  Bell,  state  mine  inspector,  was  in  round 
numbers  as  follows;  Gold,  36,000  oz. ;  silver, 
9  572  000  oz.  :  lead,  290,000,000  lb. ;  zinc,  ol.- 
000,000  lb. ;  and  copper,   5.000,000  pounds. 

Tlie  Bnnker  Hill  &  Sullivan  Company,  at 
Kellogg,  has  made  many  changes  and  addi- 
tions at  the  smeltery  and  refinery  during 
the  last  few  months,  having  in  view  econ- 
omy in  operation  and  increased  capacity. 
Although  the  management  has  made  no  an- 
nouncement, it  is  believed  that  the  company 
is  planning  further  additions  and  eventually 
will  manufacture  commercial  products  of 
lead  It  is  recalled  that  in  a  public  address 
at  Kellogg,   while  the   smelterj-   was   under 


construction,  F.  W.  Bradley,  president, 
stated  that  the  manufacture  of  lead  pig- 
ments in  connection  with  the  Kellogg  plant 
would  in  time  be  added  to  the  company's 
activities,  and,  at  a  subsequent  date,  he 
announced  that  the  company  would  erect  a 
zinc-reduction  plant  with  an  initial  capac- 
itv  of  300  tons.  Mr.  Bradley,  whose  head- 
quarters are  in  San  Francisco,  is  now  mak- 
ing an  extended  visit  to  the  plant  at  Kel- 
logg. 

Suspension  of  Operations  by  Hercules  and 
Tamarack  &  Cnster,  and  curtailment  of 
production  bv  other  mines  of  the  district, 
have  been  followed  by  the  charge  made  by 
the  Burke  miners'  union  that  the  mining 
companies  had  promised  to  reimburse  all 
employees  the  full  amount  they  had  paid 
under  contracts  to  purchase  Liberty  bonds 
in  the  event  that  they  were  unable  to  meet 
the  payments  through  lack  of  employment, 
and  that  the  promise  was  not  being  fulfilled. 
The  charge  was  reiterated  by  the  State 
Federation  of  Labor.  As  a  matter  of  fact, 
the  mining  companies  made  no  such  prorn- 
ise  During  the  drive  for  the  Fourth 
Liberty  Loan,  James  F.  McCarthy,  chair- 
man of  the  Shoshone  County  committee, 
who  is  also  manager  of  the  Hecla  Mining 
Co  gave  public  notice  that  all  men  subject 
to  draft  who  subscribed  for  bonds  and  who 
were  subsequently  called  to  the  service 
would  be  relieved  of  their  obligation  if 
they  so  desired  and  have  their  payments 
refunded  This  promise  was  made  as  coun- 
tv  chairman,  applied  to  all  persons  without 
regard  to  their  employment,  and  was  faith- 
fully kept.  As  evidence  of  the  unfairness 
of  the  charge  made  by  the  union,  it  may  be 
stated  that  the  mining  companies  have  vol- 
untarily reimbursed  employees  for  pay- 
ments made  for  bonds  when  the  request  has 
been  made  upon  leaving  the  serT.-ice  of  the 
companies.  When  the  Tamarack  &  Custer 
closed  down,  the  management  notified  em- 
ployees that  they  could  turn  in  their  bond 
contracts  and  be  reimbursed  for  pa>-ments 
made. 

S.^LT  LAKE  CITY — Jan.  30 
The  Salt  Lake  Stock  and  Mining  Ex- 
change on  Jan.  25  held  its  annual  election 
of  officers.  B.  W.  Dixon  was  elected  first 
vice-president  and  acting  president ;  J^  11. 
Deming,  second  vice-president;  P\  ti.y'OOi- 
lev,  third  vice-president;  G.  F.  >^onon. 
treasurer-  W.  D.  Nebeker,  trustee  for  third 
te™"w  H  Stenacker.  caller  ;  H.  V.  Altree, 
secretary;  E.  P.  Carter,  marker.  On  meet- 
ing the  new  board  chose  James  A.  Hogle, 
of  the  brokerage  firm  of  J.  A.  Hogle  &  Co., 
president  of  the  exchange. 

In  the  Litigation  Over  the  State  Occupa- 
tion Tax  to  be  levied  against  mining  com- 
panies, and  opposed  through  suits  brought 
by  the  Utah  Copper.  Judge  Mining  and 
Smelting,  Silver  King  Consolidated  and  19 
other  companies,  a  brief  supporting  this 
measure  has  been  filed  in  the  district  court 
bv  Dan  B.  Shields,  attorney  general,  and 
Herbert  Van  Dam,  Jr..  and  Oliver  C.  Dalby, 
representing  D.  O.  Larson,  state  treasurer, 
in  answer  to  one  filed  a  short  time  ago  by 
the  protesting  companies. 

Readjustment  of  Freight  Rates  on  Ores 
and  a  possible  return  to  rates  approaching 
those  of  the  ante-bellum  period  naturally 
appeal  to  operators  in  the  Salt  Lake  region 
facing  high  prices  along  all  fines— except 
for  metals— and  seeking  a  way  out. 
Whether  or  not  such  a  reduction  will  be 
made  is  in  the  realm  of  speculation  entire- 
ly The  question  more  readily  presents  it- 
self now  that  there  has  been  a  reduction 
in  freight  rates  on  commodities  from  east- 
ern and  southeastern  points — for  a  long 
time  higher  than  rates  to  the  Pacific  Coast 
and  to  the  intermountain  region. 


find  lodging  and  board  without  OTst 
until  thev  have  secured  employment.  The 
T.  M.  C."A.  also  is  participating  in  soldier 
and  sailor  relief  and  has  secured  the  Mur- 
ray residence,  one  of  the  spacious  homes  of 
Butte,  its  owner,  T,  J.  Murray,  turning  it 
over  in  its  entirety.  A  couple  of  hundred 
men  are  being  housed  there  without  cost. 
The  "war  chest"  organization  also  has 
turned  over  its  treasury  to  the  civilian 
relief,  and  any  soldier  or  sailor  by  submit- 
ting his  discharge  papers  can  secure  a  loan 
ample  to  carry  him  over,  or,  if  he  is  mar- 
ried, sufficient  to  tide  over  his  family.  While 
the  mines  of  Butte  are  operating  at  about 
60%  of  normal,  there  is  little  suffering  corn- 
paratively,  despite  the  large  number  of  idle 
men. 


BUTTE,   MON'T. — Jan.   30 
Assistance  for  tlie  Manganese  Industry  in 

the  United  States  was  asked  of  Congress  m 
a  resolution  passed  unanimously  on  Jan.  .Jii 
by  the  Montana  Legislature.  Protection 
from  foreign  competition  is  sought. 

The  .Anaconda  Company  has  averted  a 
crisis  in  the  labor  situation  in  Butte  due 
to  the  oversupply  of  labor  following  the 
armistice.  Being  the  owner  of  the  Flor- 
ence Hotel,  a  miners'  lodging  house  capable 
Of  accommodating  almost  1000  men,  it 
threw  open  the  doors  of  this  hotel  to  all 
returned  soldiers  or  sailors,  where  they  may 


TONOPAH,  NEV. — Jan.  28 
Work  on  the  Mayflower  Property  at  Pio- 
neer Nev.,  owned  bv  the  Consolidated  May- 
flower Mines  Co.,  was  started  last  month 
after  practical  suspension  since  early  in 
1912,  when  the  shaft  and  stope  timbers 
were  destroyed  by  fire.  Control  of  the 
property  has  been  acquired  by  a  group  of 
operators  including  J.  H.  Miller,  co-owner, 
with  Jesse  Knight,  of  Utah,  of  the  Lucky 
Boy  mine,  near  Hawthorne,  and  a  director 
of  the  Western  Ore  Purchasing  Co. ;  W.  J. 
Tobin  former  president  of  the  Mayflower 
and  head  of  the  Reorganized  Pioneer  Mines 
Co  ;  F.  M.  Manson,  manager  of  the  Western 
Ore  Purchasing  Co. ;  J.  B.  Kendall,  for  sev- 
eral years  superintendent  ot  the  Goldfield 
Consolidated ;  and  P.  H.  O'Neil,  stock  man 
and  mine  operator  of  California.  Purchase 
was  made  from  W.  J.  Tobin  and  C.  M. 
Lew.  the  latter  president  of  the  Western 
Pacific  R.R.  Co.,  both  retaining  an  interest. 
The  mine  is  opened  by  an  inclined  shaft 
530  ft.  deep,  and  has  produced  a  large 
quantity  of  shipping  and  milling  ore  from 
above  the  400  level.  Equipment  includes  a 
15-stamp  mill,  a  90-hp.  distillate  engine 
driving  a  15-drill  compressor,  a  hoisting 
engine  a  60-hp.  engine  for  driving  mill, 
and  all  other  necessary  equipment  in  good 
order  In  former  operations  coarse  crush- 
ing left  from  $3  to  $6  in  the  tailings,  which 
were  impounded.  Mill  capacity  will  be  in- 
creased greatly  by  the  addition  of  a  ball 
mill,  and  it  is  planned  to  start  milling 
within  the  next  60  days. 

DENVER — Jan.  30 
War-Mineral  Producers  ill  Colorado  are 
following  the  activities  of  the  executive 
committee  of  the  war-minerals  division  of 
the  American  Mining  Congress  with  great 
interest.  Many  Colorado  operators  take  a 
gloomy  view  of  the  situation,  although  they 
hope  for  a  favorable  outcome  of  the  effort 
to  protect  war-mineral  industries  from  de- 
struction as  a  result  of  the  failure  of  the 
War-Minerals  Act  to  function.  It  appears 
that  bills  have  been  presented  to  both 
houses  of  Congress,  authorizing  the  Secre- 
tary of  the  Interior  to  make  good  the  losses 
sustained  in  producing  the  various  war 
minerals.  Colorado  tungsten  producers  are 
especially  interested  in  the  fact  that  the 
executive  committee  of  the  Mining  Congress 
has  secured  the  attachment  of  an  amend- 
ment to  the  Chamberlain  war-contract- 
validating  measure  now  before  the  Sen- 
ate, which  amendment  is  designed  to 
protect  the  tungsten  industry,  as  well  as 
the  producers  of  manganese,  magnesite, 
pyrites,  chrome,  and  other  steel-making  ele- 
ments  in  other  Western  states. 

The  Entire  Assets  of  the  Penn-Wyomine 
Copper  Co.  at  Encampment..  Wyo..  have 
been  purchased  by  Morse  Bros.  Machinery 
and  Supply  Co..  of  Denver,  Colo.  The  Penn- 
Wyoming "  company  is  the  owner  of  the 
Saratoga  and  Encampment  R.R.,  and  the 
Ferris  Haggerty  and  Doane-Rarabler  mines 
at  Encampment.  The  various  subsidiarj' 
companies  purchased,  and  their  respective 
bond  issues,  are:  Ferris  Haggerty  Copper 
Mining  Co.,  $1,000,000;  Battle  Lake  Tunnel 
Site  Mining  Co..  $750,000  ;  Saratoga  and 
Encampment  R.R.  Co..  $750.000 ;  Encamp- 
ment  Smelting  Co.,   $500,000 ;   Encampment 

TVnrviw.Qv    rn       S-ISHftnO-    T^ncnninment     Pine 


Tramwav  Co.,  $350,000;  Encampment  Pipe 
Line  Ditch  Co.,  $100,000;  Emerson  Electric 
Light  Co.,  $50,000 ;  Encampment  Water 
Works  Co.,  $50,000 ;  Carbondale  Coal  Co,, 
$20,000;  North  American  Mercantile  Co.. 
$22  000;  and  Encampment  Town  Lot  and 
Land  Co.,  $8,000.  The  Penn-Wyomlng  com- 
pany was  the  successor  of  the  North  Araer- 
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ican  Copper  Co..  taking  over  the  latter's 
property  in  1904.  which  it  operated  under 
adverse  conditions  until  1907.  since  when 
much  litigation  has  arisen.  The  company's 
records  sliow  a  production  of  6.414.tHl  ib. 
of  copper  from  59.000  ton,"!  of  ore.  The 
tramway  connecting  the  Ferris  HaRgerty 
mine  with  the  smelting  works  at  ICncamp- 
ment  is  163  miles  long.  The  Poane-Ramb- 
ler  mine  has  been  developed  to  a  dipth  of 
665  ft.  from  the  surface.  The  goological 
features  of  the  district  are  describe<l  in 
Professional  Fai)er  N'o.  25  by  A.  C.  Spencer, 
of  the  Geological  Survey,  published  in  1904. 
The  purchasers  expect  to  prove  the  \'alue  of 
the  mines  and  have  them  operated  if  con- 
ditions warrant.  The  smeltery  and  concen- 
trator at  Kncampment  will  be  dismantled 
and  sold,  it  l>eing  preferable  to  concentrate 
the  ore  at  the  mines,  which  will  necessitate 
the  construction  of  a  mill,  or  mills,  there. 
Water  rights  are  available  at  both  Ferris 
Haggerty    and    Doane-Rambler    mines. 

EL,   PASO.   TEX. — Jan.   28 

A  Nrn-  .Mining  Law  tor  Texii.-!  has  been 
drafted  bv  a  committee  of  the  El  Paso 
Mining  Circle.  The  draft  was  approved 
at  a  meeting  of  the  Circle  at  the  University 
Club  on  Jan.  22.  and  will  he  submitted  to 
the  Legislature.  The  Federal  provisions 
regarding  discovering  mineral  in  place,  be- 
fore location,  and  the  law  of  apex  and  ex- 
iralateral  rights  are  eliminated  in  the  pro- 
posed draft.  The  provisions  of  the  present 
Texas  mining  laws,  requiring  the  prelim- 
inary expensive  survey  and  location  work 
as  Initial  steps  before  recording  the  notice 
and  before  the  locator  knows  whether  his 
claim  is  accepted  by  the  I^and  Commis- 
sioner, are  changed  to  more  reasonjible  re- 
quirements. Annual  assessment  work,  pay- 
ment of  5';'r  royalty  on  the  net  proceeds  of 
the  mine,  instead  of  on  the  gross  proceeds, 
and  other  provisions  that  will  be  agreeable 
to  the  claim  owner,  as  well  as  the  land  de- 
partment, are  Included.  Tlie  provisions  of 
the  former  'Richard  Burgess."  mining  law. 
of  1913,  regarding  the  method  of  ac<iuiring 
claims  on  lands  leased  or  sold  with  min- 
erals reserved,  are  added  to  the  new  bill. 
Provision  for  acquiring  patent  to  the  claim 
when  live  years'  assessment  work  or  Its 
efiUivalent  Is  performed  follows  the  pro- 
cedure of  the  I'nlted  Stjites  Federal  laws. 
S.  H.  Worrell,  dean  of  the  Texas  School  of 
Mines  and  chairman  of  the  committee  that 
prepared  the  draft,  and  E.  F.  Knott  were 
appointed  to  go  to  Austin  to  endeavor  to 
secure  the  passage  of  the  new  measure. 

40rLIN.   .MO. — Feb.    1 

A  SIOO.OOO  C'ommanlty  T>rllllne  Corpora- 
tion is  being  organized  by  the  business  men 
of  Webb  City.  Mo.,  as  a  means  to  revive 
interest  in  their  particular  section  of  the 
dl.strlct.  When  ore  prices  reached  a  figure 
where  sheet  ground  could  not  be  mined  at 
a  profit,  most  of  the  mines  in  such  ground 
closed  down,  and  many  of  the  mills  were 
moved  to  the  richer  leases  in  the  Oklahoma- 
Kansa-s  section  of  the  field.  It  is  the  belief 
of  the  Webb  City  business  men  that  many 
soft-ground  deposits  .ire  to  be  found  near 
their  town,  and  they  purpose  putting  down 
at  haul  2«H  drill  holes  to  test  their  theory 
The  movement  Is  being  backed  jointly  by 
the  Commercial  (,'lub  .and  the  Mine  Oper- 
ators' A.ssociation.  and  sufllrient  stnc1<  al- 
ready has  been  subscribed  to  assure  suc- 
cess. It  is  idanned  to  start  six  drills  at 
work  in  about  two  months.  In  no  case  will 
rovallies  of  more  than  10%  be  paid  to  the 
latidowner.  nor  will  transfers  of  the  leases 
for  additional  royallieg  In  excess  of  5*7^  be 
permitted. 

Th«  Ore-^toras*  Warehnane  Proposition 
Is  airain  creating  Interest,  which  has  been 
amused  by  the  report  of  the  special  com- 
mittee recently  appointed  by  the  Tri-State 
f>perator»'  As.sociallon  at  Picher,  Okla. 
This  report,  which  was  made  at  a  meiling 
of  the  ortranlzatinn  held  at  IMcher.  on  Jan. 
22.  was  to  the  cfre<-t  that  the  Warehouse 
Assocl.-vikm  has  made  satisfactory  arrange- 
ments for  financing  the  proposition  ;  that 
one  of  the  warehouses  has  been  completed 
and  will  be  ready  to  receive  ore  on  Feb,  I  ; 
that  conslnictlnn  of  two  other  warehouses 
Is  well  advaniid  ;  and  that,  in  the  opinion 
of  the  commltiie.  the  warehouse  plan  might 
be  made  n  valuable  aid  to  the  ore  produc- 
ers of  the  district  Tlie  organlxallon  merely 
accepted  the  r>  i)»irt  of  the  committee,  no 
en(U>rsement  being  suggested  or  asked  It 
Is  understood  that  the  Warehotise  As.M«»cia- 
tlon  has  lieen  ns.iured  enotigh  business  to 
Justify  the  opening  of  the  Picher  warehouse 
on  K.'b  I  The  basis  nn  which  loans  will 
he  made  is  nn  follows  When  ore  Is  selim  • 
below  US  basis  price,  loan  valuo  will  be 
80',  of  $4S;  between  «4S  and  JS5,  75'',; 
between  IBS  and  f«5,  Tn'X-  :  between  $«,'> 
and  17,')  «S'',  ;  over  I7S,  nn  per  cent  but 
$50  a  ton  on  the  orp.  The  Picher  wu-e- 
hous«   has   a   capacity    of    17.<"'0    tons,    and 


the  warehouses  to  be  erected  at  Douthat 
and  Tar  River  will  have  capacity  of  22,000 
tons  each. 

Tlie  American  .Mining  CongresN  organ- 
ized an  Oklahoma-Kansas-Mlssourt  branch 
In  Joplln  on  Jan,  29,  following  a  dinner  at 
which  the  principal  guests  and  speakers 
were  J.  F.  Callbreath.  secretary  of  the  Am- 
ericiin  Mining  Congress ;  Charles  T.  Orr, 
president  of  the  American  Zinc  Institute : 
and  H,  C  Allen,  tax  commissioner  with  the 
Bureau  of  Internal  Revenue.  The  meeting 
was  the  climax  of  a  three-day  session  of 
mining  men.  during  which  Messrs.  Call- 
breath  and  .\llen  were  shown  over  the  field 
.and  the  various  details  of  the  organization 
of  the  branch  chapter  were  worked  out.  It 
had  been  hoped  also  to  organize  a  branch 
of  the  American  Zinc  Institute  at  this  time, 
but.  as  the  constitution  of  that  organiza- 
tion does  not  provide  for  local  organiza- 
tions, this  plan  was  abandoned  for  the 
present.  The  board  of  director.?  of  the 
new  branch  of  the  Mining  Congress  selected 
to  represent  Missouri  includes  Edgar  Wal- 
lower.  D.  D.  Dunkin,  T.  F.  Coyne,  T.  J, 
Franks  and  Howard  I.  '\'oung;  to  repre- 
!<ent  Oklahoma.  George  Coleman,  F.  X,  Ben- 
delarl,  Victor  Ritkow-.skv,  Charles  E. 
Schwarz.  and  Marshall  E.  Draper  ;  to  rep- 
resent Kansas.  P,  B.  Butler,  D,  D,  Muir, 
D.  C.  Corner,  John  H.  Capclli,  and  J,  W. 
Hoffman,  A  board  of  governors  will  be 
selected  at  a  meeting  of  these  directors  to 
be  held  on  Feb,  4. 


nULUTH,   MINN. — .la 
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Dismissal  of  Three  Law'!>uits  against  the 
Oliver  Iron  Mining  Co..  totaling  in  dam- 
ages asked  nearly  $225,000,  has  been  made 
by  District  Judge  W,  .\.  Cant,  after  the 
opposing  attorneys  had  agreed  upon  an 
amount  in  settlement  of  the  claims.  The 
suits,  brought  individually  by  the  Leon  Iron 
Co.,  the  Gilbert  Investment  Co.,  and  the 
Higgins  Co.,  involved  alleged  secret  profits 
reaped  by  the  defendant  company  at  the 
.N'crman    mine,    near    Virginia. 

IIOIGHTON.     ^Iirir. — Feb.     I 

ProKperity  of  the  lliiiightiin  I>istrlrt  Is  In- 
dicated by  the  amount  of  hank  deposits  In 
Houghton  County,  wliiih  now  aggregate 
$20,480,000.  the  largest  ■.ii  r,-cord.  Build- 
ing and  loan  companies  r.p<.rt  that,  during 
191 S,  hundreds  of  copper  miners  have  paid 
ofl'  all  indebtedness  on  their  homes.  There 
is  no  sign  of  bolshevism  :imong  the  miners 
of  this  district.  They  have  accepted  with- 
out complaint  recent  reductions  or  curtail- 
ments that  mean  a  smaller  pay  check,  ap- 
pearing to  realize  that  the  metal  market 
situation  necessitates  such  action, 

fOROOVA.    .\I,.\SKA — Jan.    S 
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TORONTO — Jan.     24 


The 


Ore-l>renslng  Laboratory  of  the 
Halleybury  .School  of  Mines  is  convleted 
and  Is  being  given  a  trial  run.  Ore  can  he 
treated  by  amalgam.-ilioti.  gravity  concen- 
tration, flotation,  and  cyanidation.  using 
either  a  single  process  or  a  combination  of 
processes,  thus  demonstrating  the  work  In 
duplicate  of  the  many  mills  In  opemllon 
throughout  the  district,  as  well  a.s  affording 
wide  scope  for  original  tests  Tho  aqulp- 
ment  comprises  a  atnall  jaw  crusher,  a 
battery  of  three  light  stamps.  nmalgMna- 
tlon  plate,  cla.sslfiera.  tube  mill.  coniMntrat- 
Ing  tables,  agitators,  thickeners  and  flota- 
tion machine.  Douglas  A  Mutch,  now  OOn- 
iiected  with  the  Conlagns  mine,  of  Cobalt, 
Is  In  charge  of  tho  Initial  ■l.-monslr«tlona 
Or«  Nlilpmenfia  From  Ihe  >lnnHy  Mine,  at 
Schist  I.nke,  Manitoba,  during  the  laat  two 
years  are  given  as  follow..  I,v  Dr,  R.  C. 
Wallace,  Cnmmlsslonor  of  Northern  Mani- 
toba: 1917 — .1.ino  tons  shliiped:  OOPP»r. 
>2BI.360:  gold,  lAtnO:  and  silver,  lifOO, 
ISIS — (iooo  Inns  shipped:  cfp'r,  t624,000 ; 
gold,  $12,000;  and  silver.  SI5.000:  total 
In  dale,  J92S,S«0.  Thf  inpper  pTO- 
duo'd  totaled  I.ISS.OOO  Ib  1,1  i9tT,  wid 
2,400,000  lb  In  I9U.  Tli.r.  are  ll.OOO 
tons      ready      for      shipment  The      aJop- 

Ing  of  high-grade  ore  li;i  '..11  almost 
completed  to  the  200  lev.)  .-.i  of  low- 
grade  ore  200.000  tons  hii.  .1,  hlocked 
out.    averaging    |>erhapi<    «    i"  copper; 

20'-,  line:  10  on   gold  ;  and   .'(     r    silver.     It 


is  expected  that  15,000  tons  will  be 
shlp"ped  during  the  coming  summer.  Two 
hundred  teams  will  be  at  work  during  the 
next  three  months  hauling  ore  from  Schist 
Lake  to  i^turgeon  Landing.  The  Mandy 
compan.v  has  taken  over  the  water  trans- 
portation outfits  from  the  Ross  Navigation 
company,  and  will  itself  handle  the  trans- 
portation   in    the   summer. 

Vl<TORI.\.   B.  O. — Jan.   .11 

Vanconver  Chamber  of  Mines  at  its  re- 
cent annual  n\eeting  decided  that  an  inter- 
national mining  convention  would  be  held 
in  the  province,  under  the  auspices  of  the 
organization,  some  time  during  this  year. 
The  date  was  not  fl.xed,  but  it  was  thought 
Important  that  the  assembly  should  be 
made  thoroughly  representative  of  British 
Columbia  and  of  the  Pacific  Coast  statee. 
Officers  were  elected  as  follows :  Honorary 
prtsident,  William  Sloan,  Minister  of  Mines  : 
honorai^-  vice-presidents.  Senator  Shatford 
and  Ma>'or  Gale ;  president.  A.  M.  White- 
side :  vice-presidents,  Lieut.-Col.  E.  G,  Prior, 
Victoria.  B.  C,  ;  and  C,  E.  Cartwright ;  hon- 
orary treasurer,  J.  M.  Ley  ;  executive  com- 
mittee. Messrs.  X.  Thompson,  G.  T.  Hodge, 
R.  H.  Stewart,  J,  M.  Turnbull.  S.  J.  Crocker. 
G.  S.  Pettipiece.  I.  Thomas.  S.  X.  Miller, 
J.  D,  Keams.  H,  P,  McCranev,  F,  E.  Wood- 
side,  B.  G.  Hawkins,  W.  E.  Bland.  A,  B. 
Buckworth   and  G,   S,    Eldrldge. 

Kst«blishment  of  an  Iron  and  Steel  In- 
dustry In  British  Columbia  is  the  subject  of 
a  report  credited  to  the  British  Columbia 
Advisory  Committee  for  Scientific  and  In- 
dustrial Research,  which  has  aroused  the 
protest  of  many  in  the  province.  The  re- 
port's general  conclusion  is  that  there  is 
room  for  one  large  plant,  provided  it  is 
assured  of  the  whole  Pacific  Coast  market, 
though  conditions  of  manufacturing  and  mar- 
ket preclude,  under  present  circumstances, 
the  establishment  of  more  than  one  plant. 
But  the  rei)ort  is  also  quoted  as  saying — 
and  this  is  what  is  vigorously  objected  to — 
that  "there  does  not  seem  to  be,  however, 
much  likelihood  of  the  iron  and  steel  in- 
dustry ever  being  developed  on  the  Pacific 
Coast  to  any  large  extent."  In  view  of 
Dr.  Alfred  Stansfleld's  finding  that  appar- 
ently there  is  plenty  of  magnetite  ore  of 
the  necessar.v  purity  for  use  In  electro- 
smelting,  and  that  efforts  are  being  m.a<ie 
to  develop  the  iron-ore  resources  of  the 
province,  the  latter  statement  Is  considered 
unjustified. 

The  Smelting  Rate  Investigation  Conunll- 
tee.  which  held  its  first  session  on  Jan.  21 
at  Xelson.  B,  C.  for  the  pur|>ose  of  in- 
quiring into  the  rates  charged  by  the  Con- 
solidated Mining  and  Smelting  Co.  of  Can- 
ada, after  taking  the  evidence  of  one  wit- 
ness behind  closed  doors,  decided  that  it 
would  visit  the  Trail  smeltery  and  meet 
representatives  of  the  management  of  the 
conipan.v.  that  necessar.v  arr.angemenis 
might  be  made  for  investig:iting  the  condi- 
tions relative  to  the  operation  of  the  plant 
.V  cin-iilar  Is  being  issued  by  the  committe. 
for  distribution  among  operators  and  min- 
ing men  throughout  the  province,  explain- 
ing that  the  imiuiry  has  lieen  opened  and 
that  evidence  on  the  question  w-ill  be  wel- 
comed from  all  who  desire  .a  hearing  or  are 
of  the  opinion  that  they  have  knowledg>' 
which  will  throw-  further  light  on  the  issue. 
In  th>'  meantime,  further  Indicnlion  that  the 
inquiry  does  not  satisfy  a  faction  of  the 
operating  miners  of  eastern  British  Colum- 
bia is  furnished  bv  a  resolution  passed  i)\ 
the  Kaslo  (B.C.)  Board  of  Trade  whicli 
reads  as  follows:  "That  this  Ixiard  piac- 
itself  nn  record  as  not  being  satisfied  with 
the  appointment  of  a  commlltee  with  lim- 
ited power  and  authority  for  investigation 
into  the  matter  of  smelting  rates  and  treat- 
ment of  lead  and  line  ores  bv  the  Con.«oh- 
dated  Mining  and  Smelting  Co 's  plant  .ti 
Trail,  and  that  we  believe  only  by  a  Royal 
Commission  can  a  complete  and  satlsfac- 
lor.v  investigation  l>e  made,  and  thai  copies 
of  this  re«»olution  be  forwarded  to  the  Min- 
ister of  Mines  and  the  Federal  Member." 

MF.I.nOIRNK,     .\ISTRAI.IA — l>ee.     17 

.\  rnwer-Snpply  mil  has  l>een  Introduced 
Inti-  ihi>  Victorian  Parliament  providing  for 
the  aiMKilntment  of  electricity  commLsslon- 
ers  who  will  Inquire  Into  and  report  on  the 
steps  which  should  be  taken  to  scure  the 
iilliniate  co<lrdlnatlon  or  unlflcatinn  of  all 
St  lie  or  other  electrical  undertakings  In 
Vichiria ;  also  to  secure  the  adoption  of 
such  standards  of  plant  and  equipment,  and 
of  <\-qtem,  frequency  and  pressure,  for  the 
gen.riilon,  distribution,  and  supply  of  elec- 
Iri.iii  ;is  will  admit  of  the  efficient  inter- 
roitn.tinn  of  such  undertakings.  The  Im- 
niiiiiite  problem  in  Victoria  Is  to  provide 
In  111.,  most  ediclent  and  einnomlcal  way 
for  the  steadily  growing  power  requirements 
of  Industries.  The  prinrl|>al  Inquiries  will 
1**^  In  repratrd  to  the  Morwell  brnwn-coal  de- 
posits and  to  water-power  resources. 
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The    Price    of     Osnilridiuiu    in    Tasmania 

was  as  low  as  £7  5s.  per  oz.  prior  to  the 
war.  but  it  rose  gradually,  until  during  1918 
nearly  £H  was  obtainable  .  In  Xovember, 
however,  the  market  slumped  suddenly 
to  £14.  and  finally  the  metal  became 
unsalable.  One  of  the  world's  principal 
producing  centers  is  on  the  west  coast  of 
Tasmania,  namely  the  Savage  River  field. 
Practically  the  whole  output  is  produced 
by  fossickers  (prospectors  on  a  small  scale) 
and  recently  as  many  as  400  men  have  been 
at  work  earning  up  to  £20  per  week  each. 
Osmiridium  has  been  found  only  in  the 
wash,  although  a  report  recently  was  cur- 
rent that  it  had  been  discoveied  in  the  lode. 
This,  however,  does  not  api>ear  to  have  been 
substantiated.  The  reason  given  locally  for 
the  drop  in  price  is  that  a  substitute  has 
been  found  to  replace  osmiridium  in  the 
manufacture  of  pen  points,  but  no  definite 
confirmation  is  so  far  available  on  this 
side. 

The  .\lleg:ecl  Oil  Fields  of  Fapna  (other- 
wise known  as  New  Guinea)  have  been 
under  development  by  the  commonwealth 
government  for  several  years,  and  although 
nearly  £100,000  has  been  spent  to  date, 
little  tangible  result  has  been  obtained. 
Extensive  geological  examinations  have 
been  made,  but  only  2000  gal.  of  oil  has 
been  produced.  Speaking  in  the  House  of 
Representatives    recentl.v.     Mr.     Glynn,     the 


Minister  for  Home  and  Territories,  said  that 
so  far  seven  bores  had  been  sunk  to 
depths  ranging  from  242  to  1800  ft.,  and 
a  rig  had  been  erected  for  an  eighth  bore. 
Oil  was  struck  in  Xo.  1  bore  at  224  ft.;  in 
Xo.  2  bore  gas  only  was  found ;  in  Xo.  3 
bore  there  was  a  little  oil  at  320  ft.;  in  Xo. 
4  bore  gas  only  ;  in  Xo.  5  bore  a  small  pro- 
duction of  oil ;  in  Xo.  6  bore  a  little  oil 
at  182  ft.  and  295  ft.  ;  in  Xo.  7  bore  oil 
was  struck  at  185  ft.,  with  a  flow  of  20 
gal.  per  da.v.  but  this  was  shut  off  to  permit 
further  testing  at  greater  depths.  Large 
quantities  of  gas  were  encountered  at  1100 
ft.  The  boring  plants  used  on  the  first  five 
bores,  added  Mr.  Glynn,  were  found  to  be 
entirely  unsuited  for  any  depths  over  300 
ft.,  as  the  strata  consisted  largely  of  soft 
mud  under  considerable  pressure,  which 
filled  the  bore  holes  as  fast  as  they  were 
simk.  causing  them  to  be  abandoned.  Bore 
X^o.  5  was  redrilled,  and  the  oil  horizon  was 
isolated  by  cementing,  and  a  small  pro- 
duction obtained — 100  gal.  weekly,  dimin- 
ishing to  8  gal.  weekly.  Because  of  the 
difficulty  due  to  mud,  work  was  suspended 
in  Xo.  6  bore,  and  also  in  Xo.  7.  owing  to 
the  failure  of  all  efforts  to  drive  the  4-in. 
casing  deeper  than  1760  ft. 

.Agit*tion     in     the     Go"d-Mining     Industrj- 

for  some  measure  of  encouragement  is  tak- 
ing definite  form   in  the  proposal  to  organ- 


ize a  gold  producers'  association.  A  con- 
ference has  been  called  for  the  third  week 
in  January,  when  the  following  proposals 
will  be  discussed:  That  a  gold  producers' 
association  with  a  central  committee  be 
formed  to  look  after  the  special  interests  of 
Australian  gold  producers ;  that  this  asso- 
ciation demand  the  removal  of  embargoes 
on  the  export  of  new  gold,  that  the  Fed- 
eral or  Imperial  government  pay  a  subsidy 
on  gold  production  proportionate  to  the  in- 
ciease  in  working  costs  since  1914  ;  that  the 
Repatriation  Department  subsidize  the  em- 
ployment of  returned  soldiers  producing 
lew-grade  and  otherwise  unpayable  gold 
ores ;  that  the  Repatriation  Department 
subsidize  tribute  parties  composed  of  re- 
turned soldiers;  that  the  association  or- 
ganize the  cooperative  buying  and  distribu- 
tion of  all  gold-mining  stores ;  that  the 
federal  government  subsidize  the  state  rail- 
way departments  to  allow  of  the  carriage  of 
stores  at  reduced  rates  ;  that  the  Australian 
government  be  urged  to  encourage  gold 
prospecting  by  (a)  removal  of  restrictions 
on  the  organization  of  gold-mining  com- 
panies; (b)  subsidies  to  prospecting  par- 
ties consisting  of  returned  soldiers  in  west, 
north  and  central  Australia ;  and  (c)  con- 
struction of  dams,  wells,  water  bores  and 
other  means  of  conserving  water  in  west, 
north  and  central  Australia  to  serve  the 
gold  and  pastoral  industries. 
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Cochise   County 

CALUMET  &  ARIZOXA  (Bisbee) — Long 
drifts  on  1400  and  1600  levels  of  Junction 
well  advanced  toward  known  mineralized 
ground  near  Denn  line,  though  delayed  by 
hard  rock  and  ventilation  problems. 

COPPER  QUEEX  (Bisbee) — Loading 
about  5000  cu.  yd.  of  overburden  daily  by 
steam  shovel  on  Sacramento  Hill.  Best 
day's  work  7000  cu.  vd.  Two  shifts  work- 
ing. C.  &  C.  shaft  enlarged  to  1000  level. 
Cutting  large  pumping  station  at  800  level ; 
when  station  is  equipped,  will  resume  sink- 
ing to   ISOO  feet. 

XIGHTHA^^•K  (Bisbee)— South  drift  on 
450  level  following  copper-oxide  streaks 
with  typical  district  indications  of  nearness 
of  orebody. 

HILLTOP  (Dos  Cabezos) — Large  sum 
spent  in  development,  including  two  work- 
ing tunnels,  one  3000  ft.  long,  and  on  mod- 
ern power  and  compressor  plant.  Develop- 
ment of  several  orebodies  progressing.  J. 
O.  Fife  president  and  R.  O.  Fife  general 
manager. 

TEJOX'  (Gleeson) — Closed  down.  Has 
been  shipping  copper  ore. 

Gila    County 

GIBSOX  (Bellevue) — JIachinery  ordered 
for  150-ton  mill  unit,  to  work  estimated 
reserve  of  1.000.000  tons  of  25  c'^  ore.  J. 
A.  Xorton,  of  Xew  York,  recently  elected 
president.     H.  E.  Bierce  managing  director. 

ARIZOXA  COMMERCIAL  (Globe)  — 
Produced  2652  tons  of  ore  averaging  79r 
Cu  in  first  half  of  January,  shipments 
having  been  suspended  two  days  owing  to 
trouble  at  Old  Dominion  mill.  Xew  shaft 
down  300  ft,,  with  500  ft.  more  to  go.  Sink- 
ing will  be  pushed.  Curtailment  in  large 
way  not  inuninent.  as  company  has  been 
operating  on  reduced  scale  for  several 
months,  owing  to  labor  shortage. 

Pima  Connty 

EL  TIRO  (Silverbell)  ^Xew  5-year 
lease  taken  by  Percy  Williams,  trustee  for 
bondholders;  $95,000  worth  of  copper  ore 
shipped   from  mine    in    1918. 

DAILT-ARIZOXA  (Tucson) — Negotiating 
purcha.'i"  of  Stratton  claims,  adjoining  com- 
pany's 33  claims  in  Old  Hat  district.  Cata- 
lina  Mountains, 

M.VGXATE  (Tucson) — Twenty  employees 
developing  property,  four  miles  south  of 
Twin  Buttes.  Greatest  depth  reached  to 
date  185  feet. 

TWIX  BT'TTES  EXTEXSIOX  (Tucson) 
— Arranging  for  drilling.     Company  formed 


exclusively  of  Tombstone  residents,  headed 
by  A.  V.  Saunders.  B.  F.  Holland  in 
charge. 

Pinal    County 

COPPER  BELL  (Casa  Grande) — Devel- 
opment begun  under  William  Kemp,  of  Tuc- 
son. 

SILVER  REEF  (Casa  Grande)— This 
and  Lake  Shore  properties  consolidated 
under  management  of  Frank  M.  Leonard, 
of  Xew    York. 

VEKOL  (Casa  Grande) — Xew  strike  of 
silver  ore  made  in  this  old  producer.  E.  B. 
Holt,  formerly  of  Mexico,  in  charge. 

Tavapai    County 

BRADSHAW  REDUCTIOX  (Crown 
King) — HandUng  150  tons  per  day  of 
gold  ore  from  Wildflower  mine,  brought 
by  two-mile  aerial  tramway. 

GRAXD  ISLAXD  (Jerome) — Preparing 
to  ship  to  Extension  sn^eltery  at  Verde. 
Main   development    at    500    feet. 

JEROME-VERDE  (Jerome) — Exploration 
being  pushed  northward  on  1300  level  of 
Maintop. 

BIG  BUG  (Mayer) — High-grade  black 
oxide  struck  at  bottom  of  80-ft.  shaft. 

LITTLE  EGYPT  (Mayer) — Started  ship- 
ments of  5%  copper  ore  carrying  gold  and 
silver. 

A.  B.  GROUP  (Prescott) — Property  in 
Thumb  Butte  section  bought  from  William 
Dealing  by  Kjle  &  Bartlett,  of  Denver. 
Old  tunnel  being  cleared  out, 

C.ALIFORXI.V 

.\niador    County 

CEXTR.A.L  EUREKA  (Sutter  Creek)  — 
Milling-grade  ore  reported  on  3500  level 
across  45-ft.  width  of  veins. 

OLD  EUREKA  (Sutter  Creek) — Shaft 
below  2000  ft.  Orebody  on  2000  level  and 
above  apparently  persists  at  greater  depth. 

Batta    County 

DEXVER  (Forbestown) — -Xew  Gibson 
stamp  mill  and  other  improvements  planned 
by  R.  H.  Rountree.  recent  purchaser.  De- 
veloped by  1200-ft.  tunnel  through  three 
shoots  of  ore. 

BLOOMER  HILL  (Oroville) — Will  prob- 
ably be  reopened  by  Xational  Gold  Mining 
Co..  recent  purchaser.  Development  planned 
on   extensive   scale. 

Calaveras    County 

MORGAX  (Angels  Camp) — Loring  inter- 
ests to  develop  on  large  scale  under  option. 
Mine  was  large  producer  In  early  days. 
Situated  near  Carson   Hill. 


UTICA  (Angels  Camp) — Gold  Cliff  and 
other  properties  to  resume  normal  operation, 
labor  having  become  more  plentiful. 

BERXARDI  (Hokelumne  Hill) — Will  be 
reopened. 

M.\LOXET  (Mokelumne  Hill) — Optioned 
to  Oakland  men,  who  will  start  develop- 
ment after  reopening  old  tunnel  and  shaft. 

Kem    County 

KELLY  -  WILLL\MS  (Randsburg) — De- 
velopment begun  on  Jan.  1  of  silver-bearing 
ground   recently   located. 

Nevada    County 

.\LLISOX  R.^XCH  (Grass  Valley)  — 
Management  resumed  by  Charles  K.  Broc- 
ington.  Mine  completely  unwatered.  De- 
velopment   in  progress,   disclosing  good  ore. 

IDAHO-M.\RYL.A.XD  (Grass  Valley)  — 
Metals  Exploration  Co..  of  X'ew  York,  will 
not  at  present  reopen  or  actively  develop 
these  recently  acquired  properties,  it  is  offi- 
cially stated,  owing  to  high  cost  of  labor 
and  supplies.  Instead  of  reopening  Idaho- 
Marjland  shaft,  company  may  possibly 
sink  new  vertical  shaft  at  some  point  sit- 
uated centrally  with  respect  to  Idaho- 
Maryland  properties  and  other  adjacent 
holdings  in  Grass  Valley  district,  which 
comprise  Union  Hill.  Gold  Point.  South 
Iciaho.  Idaho  Development.  Eureka  and  cer- 
tain fractional  claims.  Development  for 
present  will  be  prosecuted  onlv  through 
Union  Hill  shaft,  now  down  1200  ft.  and 
soon  to  be  sunk  2  00  or  300  ft.  deeper.  Of- 
ficers and  directors  of  company  are:  H. 
P.  Whitney,  president :  Bulkeley  Wells, 
vice-president  ;  Thomas  J.  Regan,  secretan- 
treasurer  ;  Frederic  X'.  Watriss  and  Rov  H. 
Elliott. 

MIDDLE  YUB.A.  POWER  (Grass  Valley) 
— Authorized  by  Railroad  Commission  to 
increase  power  rates.  Lighting  rates  un- 
disturbed. Serves  11  mining  companies  and 
74  light  consumers  in  .-Vlleghanv  and  Forest 
Hill.    Sierra    County. 

ROU.VD  MOUXTAIX  GRAVEL  (.Xevada 
City) — Leased  to  Xevada  City  men.  who 
will   drive   tunnel   to   tap  channel. 

San   Bernardino   County 

DEL  M.\R  (Barstow) — Reported  sold  to 
Eichelberger  and  Ichus.  latter  superintend- 
ent of  Long  Beach  Canning  Company. 

GERTRUDE-IXEZ  (Dagget t )— .Strik"  of 
high-grade  silver  ore  reported.  Prospect 
shaft  to  be  sunk.  Situated  in  famo'is  Calico 
district.  W.  B.  Werner  and  F.  W.  Ford 
owners. 

Santa    Clara    Count}' 

XEW  .■VLM.\DEX  (.Almaden)— Strike  of 
new  body  of  cinnabar  ore  reported. 
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NEW  GUADALUPE  (San  Jose)— Quar- 
ter interest  purchased  by  H.  C.  Davey,  In 
chargre  for  many  years. 

Sierra    County 

SIXTEEX-TO-ONE  (Alleghany)  —  New 
10-atamp  mill  inst.illed  now  in  opera- 
tion. Large  tonnage  high-grade  milling 
ore.  Underground  crew  increased.  New 
development  begun. 

GOLD  POINT  (Downieville) — Plan  to  re- 
sume operations  when  snow  permits. 


60,000  tons  of  low  phosphorus  man^an- 
iferous  iron  ore  durinff  year.  Has  com- 
pleted permanent  power  plant  building  and 
drier ;  also  installed  machinery  and  erected 
orlicc  buildings  and  miners'  cottages.  Drift- 
ing in  progress.  Ore  hoisting  will  begin 
early  in  February.  Foregoing  statement 
by  Charles  A.  Potts. 

BONNIE  BELLE  (Ironton)  —  Shipping 
iron  ore  to  Zenith  F^irnace  Co.,  Duluth. 

SAGAJIORB  (Riverton) — Winston-Dear 
Co.,    of    Hibblng.     building    camps,     driving 


WEHE     (Downieville) — Gravel    mine    at     piling  for  trestles  and  completing  prepara 

^1 — .._    t.:,,     J     < —    -1.  „.._.__     tiong   to    strip   for    John    A.    Savage    &    Co. 

Will    be   heavy   producer   of   manganiferous 
ores   in  season  of    1919. 

ADBAR  DEVELOPMENT  (Troramald) 
Drifting  to  orebody  on  76-ft.  level. 

JO.VN  No.  4  (Trommald)  —  Deepening 
-shaft.  High-grade  manganiferous  iron  pro- 
duced. 

O.VAHMAN  IRON  (Trommald)— Moved 
main  office  from  Duluth  to  1513  Conway 
Bldg.,  Chicago. 


Charles  hill  prepared  for  all-winter 
work  by  construction  of  snowsheds.  Tun- 
nel  being  advanced. 

WILLOUGHBY  (Downieville) — Sold  to 
satisfy  judgment  for  J540. 

Shasta    Connty 

BAL.\KL.\L.V  (Coram)  —  Shipping  300 
tons  daily  to  Mammoth  snaelteiry  at  Ken- 
nett  on  long-time  contract. 

MOUNTAIN  COPPER  (Keswick)— Pro- 
ducing 1000  tons  of  ore  a  day.  Treating 
about  200  tons  daily  by  flotation.  Shipping 
remainder   to    smeltery    at   Martinez. 

IDAHO 

Shoshone    Coanty 

NABOB  CONSOLIDATED  (Beeler)— 
W  A.  Beaudry,  manager,  announces  con- 
struction  of  new  mill   begun. 

SHERM.VX  (Burke) — Lower  tunnel  has 
full  face  of  lead-silver  ore  ;  struck  TOO  ft. 
east  of  ore  in  tunnel  500  ft.  above  and 
supposed  to  be  new  oreshoot.  Tunnel  ex- 
plores vein  at  1500-ft.  depth.  Two  tunnels 
above,  at  intervals  of  500  ft.,  in  ore. 

COEUR  D'ALENE  ANTIMONY  (Kellogg) 
M.  E.  Joliey  reelected  president  and  C.  M. 
Powell  secretary-treasurer.  C.  P.  Blanken- 
ship,  Washtucna,  Wash.,  elected  vice-presi- 
dent. 

NATIO.NAL  (Mullan)— Shipped  14  car- 
loads of  concentrates  in  January,  averaging 
loTc  copper  and  40  oz.  of  silver,  having  es- 
timated value  of  $3000  per  car.  Mill  han- 
dling 300  tons  per  day.  Ore  runs  about 
li'^e   copper  and  from  2   to  5  oz.  silver. 

K.\>SAS 

Jopltn  District 

LUCKY  O.  K.  AND  BREWSTER  MINES, 
situated  in  Kansas,  near  Hockerville,  Okla., 
taken  over  by  Federal  Mining  and  Smelt- 
ing Co.  Former  to  be  known  as  O.  K.  mine 
In  future,  now  producing  regularly,  mill 
operating  single  shift.  Brewster  concentra- 
tor almost  completed.  P.  W.  George,  local 
manager. 

MICHIGAN 
Copper    District 

CALUMET  &  HECLA  (Calumet)— Con- 
tinuing drainage  project  southwest  of  Calu- 
met, involving  large  tract  of  land. 

SENP:CA  (Calumet) — Delivery  of  crusher 
expected  within  two  weeks.  Plant  equipped, 
except  rock  housie. 

FRANKLIN  (Demmon) — Men  voted  to 
eliminate  20%  bonus  now  paid,  thus  re- 
turning to  old  wage  scale. 

QUINCY  (Hancock) —Announced  25% 
reduction  in  operations  at  mine  and  smelt- 
ery. 

LAKE  (Lake  Mine) — Suspended  opera- 
tions Indeflniiely  Feb.  1.  Produced  about 
»00,000  lb.  copper  In  flrst  nine  months  of 
fiscal    year  ending   April    30. 

MASS  CONSOLIDATED  (Mass)- Paying 
miners  14  per  day  and  trammers  and  un- 
skilled laborers  $3.75.  a  reduction  of  7Bc. 
from  recent  scale:  318  men  employed, 
against  450  normally.  Wage  cut  to  avoid 
further   lay-off. 

VICTORIA  (Victoria) —Wages  reduced 
16%  Jan.  20,  following  Moss  company's 
action. 

Trnn  ninlrlct 

y    ■  I.     (Crystal     Falls)- 

I'  in    mine    at    f;rystal 

r.'  1   .Stambaugh.  throw- 

Inr  ■  of  work. 

MINNKROTA 

fnrnn*  Ronrx 


■laab     Coanty 

TINTIC  .SHIPMENTS  week  ended  Jan. 
28  amounKd  to  131  cars,  as  compared  to 
150  cars  week  preceding. 

CHIEF  CO.VSO  LI  DATED  (Eureka)— In 
1918,  produced  2,364,797  oz.  silver  (one- 
fifth  production  of  state);  4099  oz.  gold: 
8.019.454  lb.  lead;  and  600.360  lb.  zinc 
Much  of  ore  developed  ran  high  in  silver. 
especially  from  lower  levels.  Ore  shipped 
during  1918  totaled  66,019  tons. 

TINTIC  STANDARD  (Eureka)— Old 
shaft  south  of  present  working  shaft  to  be 
re-timbered  and  enlarged ;  150  men  em- 
ployed. 

.Salt  Lake  County 
ALTA  CO.VSOLIDATED  (Alta)— Car  of 
sulphide  ore  from  new  find  in  Brain  fissure 
brought  about  $40  a  ton.  Two  more  cars 
of  ore  in  transit,  one  carbonate  and  other 
sulphide. 

WOODLAWN  (Alta)— Opening  ore-bear- 
.'"S- iV^''"J^  ^y  tunnel  driven  at  depth ;   now 


in  1285  feet. 

^  CLEVBLAXD.CLIFFsTNashwauk)-To  or^l^'ex^ptionally  'ill^h^i;!^!'"""^     "^ 

begin    underground    work   on    new'   property 

south  of  Buffalo  &  Susquehanna  pit  at  Hib-  Summit    County 

bing.      Ma.x    Barber   general    superintendent  PARK    CITY    SHIPMENTS    week    ended 

operating    Crosby    mine,    at  Jan.   28  were   1623  tons,   as  compared  with 

.1 „.     n..,., .    ,„-.._      -.  2021    tons    week    preceding.       Silver    King 


Company    noi? 

Nashwauk ;    Helmer.    at    Buhl ; "  Wade. 

Kinney  and  Fowler  mine,  at  Aurora. 


MISSOURI 

St.    Francois    County 
ST.  JOSEPH  LEAD    (Leadwood) — Closed 
Leadwood  mill  on  Jan.  11.     Now  running  on 
five-day  week,  resulting  in  present  produc- 
tion of  about  60%  normal. 

MONTANA 

Silver   Bow    County 
ANACONDA     (Butte)— Orphan    Girl     fis- 
sure cut  on   500  level,   showing  25-ft.   width 
of  no  commercial  value ;  18  In.  of  low-grade 
ore  on  foot  wall  being  drifted  on. 


Coalition  tram  not  In  operation,  which 
caused  temporary  cessation  of  shipments 
from  property. 

WASHINGTON 

Stevens  County 
LOON  LAKE  COPPER  (Loon  Lake)— 
Construction  of  new  100-ton  mill  begun. 
Wii;  have  flotation  equipment.  Timber  cut. 
rock  and  concrete  prepared  for  foundations, 
and    site    cleared    and    opened. 

CANADA 

Alberta 

CO.VS(3LIDATED    OIL    FIELDS     (Peace 


NORTH     BUTTE     (Butte) — Crosscuttlng     River) — Good  gravity  oil  struck  in  well  No 


delayed  in  Sarsfleld  mine  by  water 
countered  at  200-ft  point,  necessitating  in- 
stallation of  pimip.  No  curtailment  In  de- 
velopment. 

NEVADA 

Nye  Connty 
NEW  DHTVELOPME.NT  WORK  IN  NTE 
COUNTY  includes  opening  deposits  of 
siliceous  material  suitable  for  use  in  manu- 
facture of  paints  and  glass.  Northwest  of 
Beatt.v.  plant  being  built  under  direction  of 
M.  C.  Hole  for  treating  this  material ;  will 
make  three  grades  of  product.  In  Ash 
Meadow,  southern  Nye  C'ounty,  carbonate 
of  lime  deposit,  suitable  for  manufacture  of 
whiting  and  dry  colors,  being  opened.  In 
same  region.  Standard  Oil  Co.  developing 
large  clay  deposits.  Fluorspar  discovery 
made  recently  near  Carrava,  a  station  on 
Tonopah  &  Tidewater  R.R.  south  of  Rhyo- 

TONOPAH  SHIPMENTS  for  week  ended 
Jan.  25  totaled  7168  tons,  e.stimated  gross 
milling  value  being  $121,866.  Shippers 
were:  Tonopah  Belmont,  2146  tons:  Tono- 
pah    Mining,      1200^     Tonopah      Extension. 


1  at  Peace  River  village  at  1132-ft.  depth.' 

British    Columbia 
CORJC  PROVINCE   (Kaslo)— Refinancing 
arranged.     Expects  to  start  deepening  shaft 
200  ft.  In  spring  and  to  drive  main  tunnel 
mto  third  vein. 

GIBSON  (Kaslo)— Laying  2200-ft.  spiral- 
rivetted    steel   pipe   line,    effective   head   826 
Will   convey    water   to    generate    power 
ning  compressor  an'  *      .... 
Installation  by  A.  C.  BrintnaU.  for- 
iTierly    of   Washington    Water    Power    Com- 
pany. 

Ontario 

MILLER  INDEPENDENCE  (Boston 
•  reek) — Consulting  engineers  advise  con- 
tinued development  at  lower  levels  Will 
■';'/','','"  ^'"'  l^^'^'  with  stations  at  300  and 
400    levels. 

MoKINLEY-DARRAOH    (Cobalt)  —  Con- 

siderable  ore  coming  from  vein  on  SOD  level 

in   we.stern  part  of  property    opened  for  50 

ft.      Much   of   ore    high    grade. 

^„      .    OPHIR   (Cobalt)— Sale  of   two-thirds  In- 

2094;    West     End.     701^    jjm    ButVer-r  T22  '     '^rest    to   Nlplswing  for   $150,000   ratified   by 

■     - -      -,,(.-     """'■eholders.     Niplssing   now  In  possession. 


191»   and   be   In    position    to   produc 


Montana,  270 ;  Tonopah  Divide,  226 ;  Mac 
Namara,  210;  Midway,  106;  Halifax  31; 
and  Rescue,   63   tons. 

White   Pine   County 

CONSOLIDATED  COITERMINES  (Klm- 
*>erly) — Alpha  mine  prmluclng  at  rate  of 
175  tons  dally  of  direct -smelting  oxidized 
oiea.  Developments  encouraging.  Two  new- 
faces  of  ore  cut  on  1100  level  west  and 
south  of  producing  atopes.  Development  on 
1300  level  being  pushed  as  fast  as  water 
met  will  permit. 

NEW  JERSKV 

Morrl*  County 
WHARTON  STEEL  Co  operating  mines 
nl  Sonib  Oiik  on  double  shift  since  Jan.  14. 
Eleven-foot  vein  reported  discovered  and 
effort  being  made  to  double  output.  De- 
velopment  proceeding  rapidly. 

UTAH 

Beaver   Counly. 

SUPERIOR      MININO       (Mllford)— Pro- 

[,.,-;,.,!    (o    rftmblne    Hen\'r    I'.ipper     Heaver 

"       1 1-,    .niid     l'l;il  I     Ibis 

-•r    CoplMT    I  .atop 


I  TAH  SULPHUR  (Mnrrlsser)— Produo- 
iiig  sulphur  from  two  retorts.  Five  retorts 
In  all  to  be  completed  by  Mar.  1.  Company 
has  large  dumps  from  early  work,  to  be  re'- 
treated  by  special  process 


CRKWS-MACFARLANE  (Oowganda)- 
I  veins  opened  in  which  high-grade 
occur.      One  carload   of  ore  shipped 


.shoot 

and  another  almost   ready. 

,    T'-^'^K   HtrOHES    (Klrkland   Lake)— Mill 

trn.ued     2035     tons    of    ore     In     December; 

average    value    $10.12    per    Ion. 

noDDS  C'LAIMS  (Kowkash)— Taken 
over  by  Kowkash  Gold  Mines.  Ltd.,  capital- 
ized nt  $2,000,000.  John  L  Orn.  Baltimore. 
I'l,  sl.lent ;  William  W.  Snow,  Now  York, 
vi,-,-preaident  ;  and  George  W.  Conklln, 
.New    ^  ork,    secretary-treasurer. 

lOKClTPiNK      CROWN      (Porcupine)  — 
,  ■■"'''J*  S-     f"«0"-     o'    Wilmington,     Del., 
•Meited   director  at    annual    meeting   to  rep- 
res.nt    American   shareholders. 

^.','"''^^'I!:•'*     LANilMUIR     (Porcupine)  — 
.''hipped   39  tons  of  i>arlte  in   December 

WASAPIKA  (West  Shining  TYee)— Main 
vein  slrlpi>ed  for  :oon  ft  .  continuing  strong 
aii'l  well  defined  Main  shaft  down  50  ft. 
"1.  showing  well  In  bottom.  About  S840 
'"ii-i    ready   for   milling   said    to   average    $9 

MEXICO 
Bajn    Cnllfnrnla 
'AMrAONIE    nu   HOLEO    (Santa   Rosa- 
im  .     December   production    of   copper   waa 

I  "''■  '40  pounds. 

Sonora 
'ii'.RENE    CANANF.A    (La    Cananea) — 

II  •  '  iirtalled  production  40  per  cent. 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
change 

Sil 

rer 

Sterl- 
ing 
Ex- 
Feb.  change 

3  4  7580 

4  4.7580 

5  4  7580 

Silver 

Jan.- 
Feb. 

New 
York, 
Cents 

lOli 
lOIJ 
lOli 

Lon- 
don, 
Pence 

48A 
4  PA 

New 
York, 
Cents 

lOH 
lOIJ 
1015 

Lon- 
don, 
Ft  nee 

30 

31 

1 

4  7580 
4  7580 
4  7580 

48^ 
48A 
4PA 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver.  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW    YORK 


Copper 

Tin 

Lead 

Zinc 

Jan.- 

Electro- 

Feb. 

lytic 

Spot.t 

N.  Y.        St.  L. 

St.  L. 

4  95        4.90 

6.50 

30 

* 

67i 

@5.05    (ai4.95 
4,95        4.80 

(016.60 
6  50 

31 

* 

67i 

©5.05    @!4,90 
4.95  ,     4.80 

@6.55 
6  45 

1 

I8| 

67 

@5.05  !@4.85 

@6.50 

I8S 

4.95  1     4.80 

6  25 

3 

@l8f 

67 

@5.05  '@i4  85 
4  95  1     4.70 

(5i6  35 
6i 

4 

I8J 

66i 

@5  05  i@4.75 

@6i 

18 

4.95 

5 

@l8i 

661 

©5  05  1     4  70 

(a6    15 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailinjg  values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  hars  and  cakes.  -Special  shapes 
command  a  premium  and  cathode-j  eell  at  a  discount. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 

*Undetermined. 

tFor  American  tin  of  99%  grade. 


Copper 

Tin 

Lead 

Zinc 

Jan.- 

Feb. 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M 

Spot 

3M. 

Spot 

30 
31 

1 

3 
4 
5 

87 
87 

83 

88 

85-89 

80 
79  i 

80 

80 

79-80 

105 
105 

(a) 
(a) 
105 

245S 
245i 

245i 
246 
244} 

2425 
2421 

242J 
243 
242 

321 
32J 

30  ■ 
30 
295 

29! 
29J 

28J 

2I* 

56 
56 

49 
49 
48 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 

(a)    No  quotation. 


Metal  Markets 


NEW    YORK — Feb.    5,    1919 

Things  started  coming  to  a  head  this 
week,  but  in  no  very  favorable  way.  The 
eyes  of  everybody  became  wide  open  to 
the  copper  situation.  The  official  revela- 
tions from  Washington  that  were  made 
public  this  morning  were  of  course  only 
what  was  well  known  in  the  ofBces  of  the 
copper-producing  companies.  Both  lead 
and  zinc  exhibited  further  weakness. 

Our  advices  from  London  reveal  about 
the  same  situation  in  England  as  here,  viz., 
large  surplus  of  supplies  and  slowness  in 
resuscitating  industrial  consumption.  Fur- 
thermore, there  is  blindness  to  the  danger 
of  delay,  which  exhibits  Itself  in  attempts 
to  hold  up  the  markets  in  order  to  dispose 
of   stocks   without   loss,    instead   of   forcing 


the  issue,  i.e.,  stimulating  consumption  by 
ocering  low  prices.  Good  opinion  favors 
cutting  the  price  for  copper  from  £105  to 
£90@95.  One  thing  that  seems  certain  is 
that  Great  Britain  and  France  will  not  be 
buyers  of  American  metals  for  a  long  time 
to  come.  The  stocks  of  virgin  metal  are 
huge,  and  including  what  is  in  semi-manu- 
factured forms  and  in  scrap  they  are 
alarming. 


Copper,  Tin,  Lead  and  Zinc 

Copper — In  our  report  last  week  we  said 
"There  has  not  been  and  is  not  yet  any 
market  in  the  broad  sense,  but  at  this 
writing  there  are  signs  that  things  are  com- 
ing to  a  head  and  that  there  will  soon  be 
conditions  approaching  the  natural."  We 
referred  to  the  impending  recession  by  the 
big  producers  from  any  position  of  aloof- 
ness that  they  had  previously  taken.  Dur- 
ing the  current  week  more  than  one  of  them 
has  been  willing  to  talk  business,  and  the 
copper  market  acquired  a  broader  char- 
acter than  previously  existed.  For  the 
first  time  since  Dec.  1  are  we  able  to  say 
that  there  is  a  real  market,  although  it  is 
still  only  a  small  one  and  is  characterized 
by  irregularities,  as  naturally  would  be 
expected. 

On  Feb.  1  a  transaction  of  4,000,000  lb. 
at  ISic  f.o.b.  refinery,  was  consummated. 
On  Feb.  3  considerable  business  was  done 
at  185(S)18ic.  This  did  not  reflect  any  rise 
of  the  market  as  compared  with  Feb.  1,  but 
rather  was  an  example  of  the  sort  of  ir- 
regularity to  which  we  have  referred  as 
being  natural.  On  Feb.  4  several  transac- 
tions were  made  at  18ic.  On  Feb.  5  no 
business  was  reported  to  us.  but  there  were 
firm  bids  at  18c.  and  firm  offers  at  IS^c, 
and  there  were  indications  that  copper 
would  be  obtained  in  quantity  at  neaiei 
the   lower  figure  than  the  higher. 

With  the  reopening  of  the  copper  market, 
business  is  being  done  in  the  main  on  the 
basis  of  net  cash,  f.o.b.  refineries,  but  there 
have  been  some  transactions  on  delivered 
terms,  with  a  small  allowance  of  time  for 
payment.  However,  the  old  pre-war  basis 
of  "delivered,  30  days"  no  longer  exists. 
We  hope  that  sellers  will  adopt  net  cash, 
f.o.b.  refineries,  as  the  common  basis  and 
will  stick  to   It. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  28c.  per  lb.  Copper  wire  is  quoted 
at  213 @ 224c.  per  lb.  f.o.b.  mill,  carload  lots. 

Tin — The  Government,  or  some  of  its 
officers,  are  determined  to  choke  the  al- 
located tin  down  the  throats  of  manufac- 
turers. As  a  further  step  in  this  high- 
banded  proceeding  an  attempt  to  check  the 
business  of  American  smelters  has  been 
made,  clearances  of  purchases  made  from 
them  being  refused.  This  action  is  being 
taken,  we  understand,  in  the  name  of  the 
War  Industries  Board,  although  that  body 
went  out  of  existence  Dec.  31.  There  is 
considerable  doubt  as  to  the  legafity  of  the 
recent  actions.  In  the  meanwhile,  inas- 
much as  the  rules  relate  only  to  lots  of 
five  tons  or  more,  smelters  are  selling  in 
lots  of  less  than  five  tons  and  are  making 
wholesale  prices  on  them. 

I^ead — On  Jan.  31  the  American  Smelting 
and  Refining  Co.  reduced  its  price  to  5ic., 
but  that  was  merely  in  the  course  of  fol- 
lowing the  market  down,  the  open  price  be- 
ing already  around  5o.  The  business  re- 
ported for  the  week  was  much  less  than 
in  the  previous  week.  In  some  ways  the 
lead  market  exhibits  signs  of  demoraliza- 
tion. There  are  rumors  of  ill-advised,  un- 
coordinated attempts  of  Government  bureaus, 
acting  independently,  to  dispose  of  Govern- 
ment stocks  at  sacrifices,  and  unfortunate- 
ly there  seems  to  be  something  in  these 
rumors. 

Offerings  of  Mexican  lead  in  London 
compelled  further  reduction  in  the  official 
price,  which  came  down  to  £30. 

Zinc — The  little  spurt  of  activity  that  we 
reported  last  week  was  short-lived.  The 
demand  from  galvanizers  ceased  abruptly, 
and  the  trifling  rally  in  prices  disappeared 
with  it.  On  F'eb.  3  spelter  was  offered  in 
tonnages  at  6.35c.  at  the  beginning  of  the 
day  and  at   6.25c.   at   the   end,   transactions 


being  made  at  both  those  figures.  On  Feb. 
4  the  market  opened  at  6.25c.  and  went 
down  to  6Jc.  On  Feb.  5  spelter  was  offered 
in  large  quantities  at  6.20c.  without  finding 
buyers,  and  the  market  is  quoted  at  6.10  @ 
6.15  cents. 

Zinc  Sheets — Unchanged  at  $13  per  100  lb. 


Other    Metals 

— 31(S32c.    per    lb. 


Bismnth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.   for  wholesale   lots — 500   lb.   and   over. 


Nickel — Market  quotation :  Ingot,  40c.  ; 
shot,    43c. ;   electrolytic,   45c.  per  pound.' 

Quicksilver — This  market  was  again 
weaker.  We  quote  California  virgin  at  $95 
'^98.  San  Francisco  reports,  by  telegraph, 
$99.  There  were  considerable  arrivals  of 
Mexican  quicksilver  in  this  market. 


Silver  and  Platinum 

Silver — The  latest  advises  from  London 
report  the  demand  for  rupees  in  India  as 
still  continuing,  the  reserve  in  silver  coin 
and  bullion  being  3,177  lacs  on  Jan.  7  as 
against  3,347  lacs  on  Dec.  22.  Shipments 
of  silver  to  London  for  week  ending  Feb.  1 
were  1,019,000  ounces. 

Mexican  dollars  at  New  York:  Jan.  30, 
77i;  Jan.  31,  77J;  Feb.  1.  77i ;  Feb.  3, 
77J  ;  Feb.  4,  77i  ;  Feb.  5,  77i. 

Flatinnm — Easier.  We  quote  refined  ingot 
at  $103. 

PaUadiom — We  quote  $115@125. 

The  general  stock  of  money  in  the  United 
States  on  Jan.  1,  1919.  totaled  $7,780,793.- 
606;  of  this  $3,080,510,011  was  in  gold  coin 
and  bullion,  $400,821,930  in  standard  silver 
dollars,  and  $241,263,989  in  subsidiary  sil- 
ver. The  money  in  circulation  on  Jan.  1 
was  $5,951,368,126,  or  $55.76  per  capita. 
On  Jan.  1,  1918,  the  per-capita  circulation 
was  $48.76. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Feb.  1 — (FYom  our  Special 
Correspondent) — Zinc  Ore  (Joplin  District) 
— ^A  heavy  demand  by  purchasers  at  the 
week-end  stiffened  the  zinc  ore  market,  and 
a  large  tonnage  is  reported  sold  at  an  ad- 
vance of  $1  per  ton.  Silicate,  on  the  other 
hand,  was  cut  $5  to  $10  per  ton,  and  the 
mines  producing  this  kind  of  ore  are  pre- 
paring to  close  business. 

Shipments 
In  Tons  of  2000   lb. 

Week  ending  Feb.   1 13,433 

Previous   week    ^^'no? 

Same  week  last  year 8,987 

Total    this   year    58,172 

Total  last  year   ''i'l J2 

Increase     16,762 

Zinc  Ore  Prices,   week  ending  Feb.  1,   1919 
and    1918 

1919  1918 

High-grade  sulphide  ore $47.50  $69.10 

Premium,  basis  60%  zinc...    45.00  67.60 

Other    grades     42@38  60@50 

Silicate,  basis  40%   zinc 30@25  33®30 

Platteville,  Wis.,  Feb.  1 — Blende,  baslt. 
60%  zinc,  $45  base  for  premium  grade  ;  $40 
base  for  high-lead  blende.  No  sales  of 
lead  ore  were  reported. 

Shipments  reported  for  the  week  were 
2142  tons  blende.  75  tons  galena,  and  no 
sulphur  ore.  For  the  year  to  date,  the 
totals  are  8004  tons  blende  and  410  tons 
galena.  During  the  week  3920  tons  blende 
was  shipped  to  separating  plants.  .\  num- 
ber of  mines  have  closed,  and  others  will 
soon  follow  as  a  result  of  low  prices. 
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Other  Ores  and  Minerals 

Molybdrnum  Orr — Charles  Hardy  tsti- 
matcs  the  business  done  during  January  to 
have  tieen  well  over  40  tons.  For  the  mo- 
ment buyinpr  has  ceased  and  quotations 
vary.      Some  say   80®  85c.   others,   Socffjl. 

Tunicsten  Ore — Xo  sales  reported,  and 
probably  the  ore  is  unsalable  except  at' 
prices  so  low  that  thev  would  be  startling 
if  indicated.  The  stock  of  tungsten  ore 
actually  in  this  country  is  very  large,  and 
arrivals  from  the  Orient  are  continuing. 

I^yrltes — Spanish  pyrites  is  quoted  at  17c. 
on  the  basis  of  10s.  ocean  freight.  Ocean 
freight   is   now   25s. 


Iron  Trade  Review 

riTTSBl  RGH — Feb.    4 

Demand  for  steel  products,  as  well  as 
pig  iron,  continues  extremely  light,  and  if 
producers  had  to  depend  upon  current  pur- 
chases for  their  operations  thev  could 
scarcely  run  at  all.  To  a  large  extent  thev 
are  working  on  old  orders,  which  will  not 
last  much  longer ;  some,  notably  the  sub- 
sidiaries of  the  U.  S.  Steel  Corporation,  are 
making  up  stocks.  The  Steel  Corporation 
has  large  warehouses,  which  do  practically 
a  jobbing  business,  and  can  stock  large 
tonnages  of  bars,  shapes,  and  plates  and 
in  the  case  of  tubular  goods,  wire,  sheets, 
and  tin  plates  the  mills  have  a  warehouse 
capacity    as   part    of   the   equipment. 

The  Steel  Corporation  as  a  whole  is  oper- 
ating at  between  85  and  90^^  of  capacity. 
Its  pipe  and  tin-plate  mills  are  running 
substantially  full,  though  rail  and  struc- 
tural mills  stand  at  the  other  end  of  the 
list.  Independents  are  operating  at  about 
60';    capacity. 

There  is  no  definite  prospect  that,  when 
present  orders  are  filled,  buyers  will  place 
other  orders,  and  the  present  outlook  is 
that,  until  there  is  a  definite  and  important 
revival  in  demand,  there  will  be  a  continued 
decline  in  mill  operations.  This  awaits  the 
development  of  stable  conditions  and  a 
liquidation  in  high  costs  all  along  the  line. 
N'o  matter  what  the  price  of  steel  mav  lie, 
it  co.sts  altogether  too  much  to  put  it'  into 
use. 

The  blast  furnaces  and  steel  mills  apiiear 
to  be  fully  qapable  of  maintaining  present 
prices  There  is  not  enough  business  going 
to  tempt  sellers  to  cut  prices.  They  con- 
sider it  unlikely  that  there  would  be  much 
buying  for  some  time  to  come,  no  matter 
how  far  prices  should  drop  :  hence  thev  pre- 
fer to  maintain  prices  until  the  demand 
really  arrives,  and  by  doing  so  they  can 
n-.ake  a  little  profit  in  the  interim.  With 
light  operations  the  cost  of  production  per 
ton  Is  increased. 

PIk  Iron — Transactions  are  confined  to 
small  lots,  generally  carloads,  and  even 
such  .sales  are  Infrequent.  Furnaces  are 
holding  strictly  to  the  recognized  quota- 
tions, but  occasional  resales  are  made  at 
concessions.  deliveries  on  contracts  are 
decreasing  .somewhat.  With  so  much  scrap 
resulting  from  the  sudden  di.sconlinuance 
of  war-steel  production,  the  tendency  will 
be  to  unf  more  scrap  and  less  pig  Iron  in 
steel  making.  We  quote  the  market  steady 
but  Inactive  at  former  quotations:  Desae- 
mer  132.20;  basic.  »30  :  No.  2  foundry.  J31: 
malleable,  $31.50;  forge,  »30,  f.o.b.  'Valley 
furnaces,  freight  to  Pittsburgh  being  11.40. 
SlMl— There  is  no  interest  whatever  in 
."iheet  bars,  and  but  little  in  billets.  An 
occasional  inquiry  for  a  small  lot  of  regu- 
lar soft  steel  In  billet  form  shows  thai  mills 
ar<  holding  sirlctly  to  pri-jes.  and  «•.■  con- 
tinue to  quote:  Millets.  Jl.i.Sd;  sheet  bars 
and  small  billets.  147;  slab.s.  $4fi;  rods. 
I.S.  I.t.scard  sleel  nnd  shell  steel  In  various 
forms  are  available  at   low  prices. 

frrrnmancanmr — Producers  of  fprro- 
manganese  have  reduced  their  nominal 
asking  price  to  1200.  delivered,  for  70'^ 
hut    there  Is  no  demand  at  that  figure  or  at 


fering  coke,  but  are  restricting  production 
ta  the  requirements  of  their  contracts. 
Contract  holders  who  will  pay  $5  to  $5.50 
for  February  deliveries  will  probably  want 
March  deliveries  at  below  the  market  price 
then  ruling,  to  ef|ualize  for  high  prices  paid 
this  month.  There  seems  now  to  be  a  sur- 
plus of  coke  at  furnaces,  in  transit,  and  on 
track  in  the  ConnellsvUIe  region. 


STOCK  QUOTATIONS 


N.  Y.  EXCH.t        Feb.    4  IBOSTONEXCH.t  Feb.    4 


MONTHLY  AVERAGE  PRICES  OF  METALS 

Xew  York  i  London 
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July. 
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Ocl   . 
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3! 
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35 
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Great  .Vor..  ore  ctt 

381 

Quit  states  steel...  . 

52 

Homestake 

Inspiration  Con 

431 

International  N'Ickel 

261 

Kennccoti 

32 

66  j 

Mexican  Petrol 

167 

Miami  Copper 

Natl  Lead.  com... 

22 

68 

National  Lead.  pi. . 

108! 

Xev.  Consol  

Ontario  Mm 

7, 

Ray  Con  

201 

Republic  I  &.s.,com. 

73 

Republic  I  A.s  ,  pf.  . 

101 

Sloss-Shemeld 

Tennessee  c  AC.  . 

12! 

U.  S.  Steel,  com 

90) 

U.S.  Sleel,  pt 

■  HI 

Utah  Copoer 

Va.  Iron  C.  4  c... 

691 

55 

Adventure j  60 

'Ahmeek 70 

AlKomab t  30 

.AUouea J43 


Bingham  Sllnes. ...;  ~   »l 

Bonanxa t  10 

Butte-Balaklava ...     .21 

Calumet*  Aril ,     M 

Calumet  A  Hecla. . .     436 
Centennial J)2| 


-I     t9| 


Davis-Daly. 
East  Butte . 
Franklin.  .. 
Granby. . . . 
Hancock   . . 

Hedley 

Helvetia.  .  . 
Indiana. ... 

IsleRoyale -     25 

... ji 


Keweenaw 

Lake 

La  Salle 

MasoD  Valley 

Mass 

Mayflower 

MlchUan 

MohawX 

New  Arcadian. . . 

New  Idrla 

North  Butte 

N'orth  LaXe 

Ojlbway 

Old  Dominion 

Osceola 

QulDcy 

St.  Mary's  M.  L.. 


BOSTON  CURB*    Feb.    4 


t.ih 


Superior js 


Alaska  Mines  Corp.     J. 12     Superior  A  Boat 


(a)  Xo  Market. 


Boston  Lly 

Boston  A  Mont 

Butte  A-  I.on'n  Dev 


Trinity 
Tuolumne 

I*. S.  Smelting j'tHS 

'''  "  SmeltlnK.  p( 


II* 


(a)  Xo  average  computed 


67.702  293. 227    248.5.57 

!311.S2fll 

:il,s  .875 


I'tah  .Apex. 
Itah  Con 
Utah  Metal 
Victoria. . . . 

Winona , 

Wolverine 18) 

Wyandot t  SO 


^U 


N.  Y.  CURBt 


Feb.  4 


7.50 1330.138 


45      BU  Ledge 


Mexican  Metals.. . 
Mines  of  .America. 
Mojave  Tungsten 


'U 


Lead 
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IRON  AND  STEEL 

SHEETS — Quotation3  are  ia  cents  per  pound  in  various  cities  from  ware- 
house, also  the  base  quotations  from  mill: 

Large  Ran  — New  York — , 

Mill  Lots        St,  Chi-  Fran-  Cui--  One 

Blue  Annealed     Pittsburgh  Louis  cago  cisco  rent  Yr.  Ago 

No.  10 3   90  5  04  5    17  6   55  5    17  5   44* 

No.  12 3  95  5  09  5  22  6  60  5  22  5  49J 

No.  14 4  00  5   14  5  27  6  70  5  27  5  54J 

Black 

Nos.   18  and  20. .    .      4  50  5  84  6  02  7  30  6  02  6  245 

Nos.  22  and  24  ..          4  55  5  89  6  07  7  55  6  07  6  29i 

No.  26 4  60  5  94  6.12  7  40  6    12  6  43! 

No.  28 4  70  6  C4  6  22  7   50  6  22  6  535 

Galvanized: 

No.   10      5   05  6  39  6  57  6   57  6  69* 

No.   12    5    15  6   39  6  62  7  85  6  62  6.795 

No.   14 5    15  6   39  6.67  8  00  6  67  6   795 

Nos.   18  and  20...          5  45  6  59  6  97  8    15  6  97  7  095 

Nos.  22  and  24 5  60  6  44  7  02  8  30  7  02  7  245 

No.  26 5  75  6.74  7.  17  8  45  7   17  7  395 

No.  28 6  05  6   19  7.57  8  75  7  57  7  695 

STEEL  RAILS — The  following  quotations  are  per  gross  ton  fob.  Pittfhurph 
and  Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  1 00  lb.  is 
charged  -xtra: 

. Pittsburgh .  . Chicago . 

Current  One  Current  One 

Year  Ago  Year  Ago 

Standard  bessemer  rails $55.00         $38  00  $65.00  $38  00 

Standard  openhearth  rails...    .        57.00  40  00  67  00  40  00 

Light  rails,  8  tn  1 0  lb 3   135         83  00  3.135  68  00 

Light  rails,  12  to  14  lb 3.09  82  00  3.09  67  00 

Light  rails.  25  to  45  lb 3.00  75.00  3.00  65  00 

TRACK  SUPPLIES— The  following  prices  are  base  per    100  lb.  f.  o.  b. 

Pittsburgh  for  carload  lots,  together  with  the  warehouse  prices  at  the  places 
named: 

Pittsburgh .  San 

One  Year  Fran- 
Current           Ago        Chicago  St.  Louis  cisco 
Standard  railroad  spikes.  A'i^- 

and  larger $3  70           $5  00         $4  50       $5.04  $6.15 

Track  bolts 4   90              6   25             5   50     Premium  7   50 

Standard  section  angle  bars 3.65           4.45     Premium  5   15 

STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f.  o.  b. 
mill,  Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 
places  named; 

Mill,     . New  York .  San 

Pitts-       Cur-        lYr.        St.         Chi-      Fran- 
burgh       rent         Ago       Louis     cago       cisco       Dallas 
Beams,  3to  15in    .         $2  80     $4  07       $4   195   $4   14     $4.07     $5  25       $7  00 
Channels,  3  to  1 5  in  2  80       4  07         4   19}     4   14       4.07       5  25         7  00 

Angles,  3  to  6  in.  J  in. 

thick 2  80       4  07         4   195     •*.  14       4.07       5  25  7  00 

Tees.  3  in.  and  larger. .      2  80       4   12         4   195     4   14       4  07       5  25  7  00 

Plates   3  00       4  27         4  445     *   14       4  27       5  50         7   10 

STEEL  SHEET  PILING— The  following  price  is  base  per  100  lb.  f.  o.  b. 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year   .\go 

$4-5  $4-5  $4  50 

RIVETS— The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

. Warehouse . 

. —  New  York  — .  San 

Mill        Cur-        One        Chi-         St.        Fran- 
Pittsburgh  rent     Year  Ago  cago      Louis      cisco       Dallas 

J-in.  and  larger  $4  40     $6  50     $7.00     $5.57     $4.74     $6,70       $7  00 

CONE  HEAD  BOILER 

J  in.  and  larger 4  50       6  60       7   10       5  67       4  84       8  80         7   10 

iandH *  65       6  75       7  25       5  82       4  99       6  95  7  25 

JandA 5  00       7  10       7  60       6  17       5  24       7  30         7  60 

Lengths  shorter  than  1  in.  take  an  extra  of  50c.  .  Lengths  between  1  in.  and 
2  in.  take  an  extra  of  25c. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and 
galvanized  are  as  follows: 

New  York 
and  St.  Louis 

G  ftlvsnized  iron  rigging -f- 1 75  % 

jalvanized  cast  steel  rigging 25% 

Bright  plow  steel 30% 

Bright  cast  steel 17i% 

Bright  iron  and  iron  tiller.  .,  .  List 

HORSE  AND  MULE  SHOES— Warehouse  prices  per  100  lb.  in  cities 
named: 

Mill  Gin-  Birm- 

Pittsburgh       cinnati        Chicago      St.  Louis        Denver     ingham 

Straight $«  25  $7  25  $6  50  $6  25  $8  00  $7  25 

Assorted  6  40  7  75  6  50  6  40  8  25  7  50 

BAR  IRON  AND  STEEL— Per  pound  to  large  buyers  at  mill,  Pittsburgh 

Iron  bars      3.5c.  Steel  bars    2.90c. 

COAL  BIT  STEEL— Warehouse  price  per  pound  is  as  follows: 
N-w  York      Cincinnati       Birmingham       St.  Louis         Denver  Chicago 

$0    12  $0    16i  $0    18  $0    19  $0    185  0   165 


DRILL  STEEL- 

Solid 

-Warehous 
New  Y 
16c 

price  per  pou 

jrk          St.  Loi 

14c. 

Hollow 

24c. 

25c. 

STEEL  AND  IRON  PIPE— The  following  discounts  are  for  carload  lots  f.o.b. 
Pittsburgh,  basing  card  of  Jan.  1  for  steel  pipe  and  iron  pipe: 

Inches 

BUTT    WELD 

Steel 

Black          Galvanized               Inches 
Per  Cent.       Per  Cent. 

Iron 

Black         Galvanized 
Percent.       Per  Cent. 

|to3 

54                     405                J  to  1  i  ,  . .  . 
LAP  WELD 

36 

20 

2 

25- to  6 

47                      345                li 

50                     37S                1! 

21 
28 

6 

14 

7to  12 

13and  14 

47                    335               2 

37}                                        25  to  6.  .    . 

29 
31 

15 
18 

15 

35                                          7to12. .. 

28 

15 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

t  to  15 

52                      39}                Ho  15.... 

36 

21 

2  to  3 

53                    405 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2 

45                      33J                U. 

22 

7 

25  to  4 

4;  to  6 

7  to  8 

48                     365                li 

47                      355                2 

43                      295                25  to  4 

28 
30 
32 

14 
17 

20 

9  to  1  2  

38                      245                45  to  6  ... 

31 

19 

7  to  8 

23 

11 

9  tn  12 

IR 

6 

From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 

New    York 

Cleveland 

Chicago 

i  to  3  in.  butt 
35  to  6  in.  lap 

welded 43  % 

welded 38% 

43% 

39% 

44,9% 
40,9% 

New  York 

C     }            ■       rl 

Cleveland 

Chicago 

;  to  3  in.  butt 
35  to  6  in.  lap 

welded 27% 

welded 23% 

ill 

29  9% 
26  9% 

Malleable  fittings.  Class  B  and  C,  from  New  Y 
15%.     Cast  iron,  standard  sizes,  5%. 

ork  stock  sell  a 

list  plus 

NUTS — From  warehouse  at  the  places  named, 
following  amount  is  deducted  from  list: 

on  fair-sized  orders,  the 

.—New  York— .     .— Clevelan 
Current       One       Current 

Year  Ago                 Ye 

1 — .       . Chicago 

One         Current            One 
irAgo                     Year  Ago 

Hot  pressed  square   ..  .    $0  80         $1   00     $1.25       $ 
Hot  pressed  hexagon.    .          80            1 .  00        1 ,  05 
Cold  punched  square.         2  50*          1    00          ,75 
Cold  punched  hexagon .      2 .  50*          1 .  00          .75 

40           $0  98 
20                  78 
,75              1    00 
.75              1.00 

$1   05 

85 

1   50 

1,50 

*  List  plu 

Semifinished  nuts  sell  at  the  following  discounts  from  list  price: 

Current       One  Year  Ago 

.    50-10% 
.      50% 
.   50-10% 

e  following  cities 

40% 

60% 

Cleveland 

50% 

MACHINE  BOLTS — Warehouse  discounts  in  th 

New  Yo 

k      Cleveland 

Chicago 

i  by  4  in,  and  smaller          40-10% 

Larger  and  longer  up  to  1  in,  by  30  in 20-5% 

40-10% 
20-5% 

40% 
25—5% 

WASHERS— From  warehouses  at  the  places  nam 
deducted  from  list  price: 

For  wrought-iron  washers: 
New  York...  ,         $2  00       Cleveland JI.50 

For  cast-iron  washers  the  b 
New  York $6.00       Cle 


Chicago $1   75 

as  follows: 

Chicago  $4   50 


CONSTRUCTION  MATERIALS 

ROOFING  M.\TERIALS— Prices  per  ton  fob.  New  York  and  Chicago: 


Carload   Lots 
N.  Y.      Chicago 


Less  Than 
Carload    Lots 
N.  Y.      Chicago 


Tar  felt  (14  lb.  per  square  of  1 00  sq.ft.)  .  $64 ,  00 

Tar  pitch  (in  400-lb.  bbl.) 21   00 

Asphalt  pitch  (in  barrels) 36  00 

Asphalt  felt 67.50 


$65-00 
22  00 
41  50 
72  00 


$58  00 
19  00 
41  50 
72  00 


PREPARED  ROOFINGS — Standard  grade  rubbered  surface,  complete 
with  nails  and  cement,  costs  per  square  as  follows  in  New  York,  St.  Louis.  Chicago 
and  .San  Francisco; 

. 1-Ply .        —  2-Ply  —  —  3-Ply,  -— 

c.l.  l.cl.  C.I,  l.cl.  c.1.  l.rl. 

No.  I  grade $1.35       $1.60         $1.70       $195         $2  05       $2  30 

No.2grade 120  145  150  1.75  180         2  05 

.Asbestos  asphalt-saturated  felt  (141b.  per  square)  costs  $5.00  per  1001b. 

Slate-Surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $2.10  per  roll 
in  carload  lots  and  $2.35  for  smaller  quantities.  .        e  le  ■ 

Shingles,  red  and  green  slate  finish,  cost  $5.50  per  square  in  carloads,  $5.75  lo 
smaller  quantities,  in  Philadelphia, 
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HOLLOW  TILE- 


St.  Psul    $  056 

Ciiiciimsti 086 

Seattle 09 

$0   II 
.165 
.175 
.144 
20 

$0   162 
.218 
30 
181 

New  Orleans 14 

•  F.o.b.  factory,  4,  8  and  10  inch. 
LUMBER— Price  per  M  in  carload  lots: 

29 

^ 

I2i 

12-In. 

. 

Ix  8-In  X  20 Ft.  and  In 

der . 

20  Ft. 

and  Under 

Y.  P. 

Fir           Homlork 

Spruce 

Y.P 

Fir 

Cincinnati 

t42  00 

»38  00 

$41    00 

$37.00 

$39  00 

Kansas  City... 

39  00 

40  50         $40.50 

38.50 

45  50 

42  50 

Seattle     

19  50 

19  50          29.50 

19  50 

19  50 

19.50 

New  Orleans   . 

45.00 

50.00 

St.  Paul 

52  00           48  00 

48.00 

48  50 

Denver    

43  00 

33.50         

48.00 

39.00 

Los  .Angeles... 

• 

•                  * 

• 

» 

* 

l-In.  Rough.   10  In 

.  X  16  Ft. 

2-ln.  T.  and  G. 

10  In 

X  16  Ft. 

Y.P.               Fir 

Hemlock 

Y.P. 

Fir 

J35  00 

$54  75 

$40  00 
53  50 

$39  00 

Kansas  City .  .  . 

.    J46  00           54  75 

60.0" 

Seattle 

19  50           19  50 
.     52.00         

19  50 

19  50 
60.00 

19  50 

New  Orleans . . 

St.  Paul   

.     62  50           48  00 

43  00 

48  50 

.     43  25           32  50 
39  00           33.00 

32  50 
34.00 

35.00 

31   00 

•  Los  Angelee 

:  Base  price  of  6r  is  $32;  of  hemlock,  J34; 

redwood. 

$35. 

NAILS — The  following  quotations  are  per 

keg  from  warehouse: 

Mill               St. 

San 

Pittsburgh       Louis 

Dallas 

Chicago 

Francisco 

Wire      

J3   50           $4  37 

$4.75 

$4  32 

$5  35 

Cut           ..    . 

4  00            6  50 
lENT — These    prices   i 

6  50 
ire    for   barrels    in    ca 

6  75 

PORTLAND  CE» 

rload   lots. 

including  bags: 

Current 

One  Month  Ago      On 

e  Y'earAgo 

New  York 

$3  45 

$4  00 
3  62 

$2  22 

3  62 

2   16 

3.67 

3  67 

2  37 

Chicago 

3  OS 

3.05 

2.21 

3.15 

3   15 

2.31 

3.32 

3.32 

2.44 

3  67 

3  67 

3.20 

.Vote— Bag  refund  is  generally  25c.  each;  exceptions  being,  Cincinnati,  9.' 
Dallas,  lOc.;  San  Francisco,  15c. 
LIME — Warehouse  prices: 

ated  per  Ti 


Finished 

New  York $17  50 

Chicago  18.00 

St.  Louis 22.00 

Boston   22.20 

DaUas     16.50 

San  Francisco 20.00 

St.  Paul   25.00 

NewOrlMUu 19.74 

Cincinnati  14.  20 

Denver 

Los  .Angelas 

•  200-lb.  barrels,     t  Per  180-lb.  bbl. 
Note — Refund  of  lOc.  per    barrel. 
LINSEED  OIL— These  prices  are 
. New  York- 
Current 


Common 

$14  50 

17.50 

16.00 

16.20 


Lump  per  300-Lb.  Barrel 


Finished 
$2  90 
I  80* 


19 

no 

16 

45 

II 

95 

26.25J 

I  97* 
I9,47t 


Raw  per  barrel $1  49 

5-gal.  cans I  74 


One 

Year  Ago 

$1    28 

I   38 


t  Per  ton. 

per  gallon : 
-*     ' —  Cleveland  — . 
Current        One 

Year  Ago 
$1  90         $1  30 
2  00  1.40 


WHITE  AND  RED  LEADS  in  500-lb.  lots  sell  as  folio 
Red- 


lOO-lb  keg 13  00 

25- and  5(ib.  kegs         13  25 

I2l-lb   keg 13  50 

5-lb   cans      

I'lb.  cans 


14  50 

14  75 

15  00 


Drv 

12  a 

12  50 
12  75 
14  25 
14  2; 


In  Oil 
12  50 

12  75 

13  00 

14  00 
14  50 


Comn 
$2  65 
I  10* 
I  75* 
3  35 
2.  SO 
2.40 
I  93* 
19.27: 

2;56» 
2.30t 


. Ch  icago . 

Current       One 

Year  Ago 
$1   66       $1   26 
1.86         1.35 
n  cents  per  pound: 

Current  I  Yr.  Ago 
Dry  Dry 

and  and 

In  Oil       In    Oil 


13  00 
IJ  25 
13  50 

15  00 

16  00 


12  50 

12  75 

13  00 

14  50 
14.50 


MINING  AND  MILLING  SUPPLIES 


Underwriters'  2|-in 
Common,  2)-in    .       . 


Air 


50-Ft.  Lengths 
80c.  per  ft. 
30?i 


First  Grade       Second  Grade       Third  Grade 
Jin   per  ft  $0  55  $0  40  $0  10 

.Siram— Diacountt  from  Liat 

First  grade  .    25%         Second  grade 35%         Third  grade 40% 

LEATHER  BELTINCJ     Prescot  discounts  from  list  in  the  following  cities 
are  as  follows: 

Medium    Grade         Heavy  Grade 
New  York  40-57c  35% 

,S|    I^.,i.  45%  50% 

r-  45%  40  +  5% 

I:  (0%  35% 

1  IV',.;  30% 

<  40     10%  40% 

R\WIIII>»  I.\(;IN<,  -50r.  for  cut;  45c.  per  sq.ft.  for  ordinary. 
MANILA  ROPF  For  rope  smaller  than  |in  the  pire  is  )  to  2r.  pjtra; 
whili  lor  fju«iililir«  nrnniiMing  to  lr»«  than  600  ft  there  is  an  ritra  charge  n(  Ic 
The  numlier  of  feel  per  pound  (or  the  various  siies  is  as  follows:  l-in,,  8  ft  , 
l-in  .  6:  |-in,4i.  l-in.)).  l(-in  .  2  ft  lOin:  U-in  ,  2  It.  4  in.  Following  Is 
price  per  pound  for  |-in  and  larger,  in  1 200-ft  coils: 

n  .«'   ri  10  24  Denver  .  10  22 

V    ■    ■       ■  23  KsnussCity  23» 

'  24  NewOrlennn.  Ji) 

21)  losAngele.  35 

r.  21  Seattle  24 

.-,.r,   ,r,n.,^,.  21  SI    Louis.     ..  211 


PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam  $0  95 

.Vsbcstos  for  high-pressure  steam I   60 

Duck  and  rubber  for  piston  packing 1 .  00 

Flax,  regular ; 1 .  20 

Flax,  waterproofed 1 1 .  60 

f  Viniprcssed  asbestos  sheet I I  00 

Wire  insertion  asbestos  sheet I   20 

Rubber  sheet 60 

Rubber  sheet,  wire  insertion   .80 

Rubber  sheet,  duck  insertion      .50 

Rubber  sheet,  cloth  insertion    .30 

Asbestos  packing,  twisted  or  braided  and  graphitcd,  for  valve  stems  and 

stuffing  boxes    ,.    .           1.20 

Asbestos  wick,  J- and  l-lb.  balls 85 


REFRACTORIES— Foil 

Chrome  brick 

Chrome  cement 

Clay  brick,  1st  quality  fireclay. 

Clay  brick,  2nd  quality 

Magnesite,  dead  burned 

Magncsite  brick,  9  x  4^  x  2)  in 


ing  prices  are  f.  o.  b.  works,  Pittsburgh: 

net  ton  $  1 20  00  at  Chester,  Penn. 

.    net  ton         65  00  at  Chester,  Penn. 
.    net  ton         40-30  at  Clearfield,  Penn. 
net  ton         38-48  at  Clearfield,  Penn. 
net  ton        37.50  at  Chewalah,  Penn. 
.    net  ton         90  00  at  Chester,  Penn. 
net  ton        45-55  at  Mt.  Union,  Penn. 


I  brick. 

Standard  size  fire  brick,  9  x  4J  x  2i  in     The  second  quality  is  $4  to  $5  cheaper 
per  1000. 

St.  Louis— Fire  Clay,  $35  to  $50 

Birmingham— Fireclay,  $40-$45:  silica,  $40-$50;  magnesite,  $90:  chrome,$l20. 

Chicago — Second  quality,  $25  per  ton. 

R.\ILWAY  TIES — For  fair  siie  orders,  the  following  prices  per  tie  hold: 

7  In.  X  9  In.        6  In.  X  8  In. 
Material  by  8  Ft.  6  In.  by  8  Ft. 

Chicago    Plain  I    48  I   33 

San  Francisco Douglas  Fir— Green  I    35  .96 

San  Francisco Douglas  Fir — Creosoted  2  70  1.92 

Prices  per  tie  at  Missouri  mills  ;  St.  Louis  prices  about  25c.  higher; 

Untreated  A  Grade  White  Oak  Untreated  A  Grade  Red  Oak 

6x8x8  6x8x8 

No.  I $0  70  No.  I $0.5J 

No.  2 80  No.  2 6S 

No.  3 90  No.3 7i 

No.  4 98 

7x9x8  white  oak 1 .05 

7x9x8    red  oak.  No.  4 80  No.  5 87 

FLOTATIONLOILS — Prices  of  oils  fotf  flotation,  in  cents  per  gai.on,  in 

carrels: 

Chicago  Denver 

In  In  Bbl. 

•VcwlYork        Bbl.  Carloads  Lots 

Pure   steam-distilled   pine  oil,  sp.  gr.  

0.925-0.94 $0.58  $0  72     $0.67jm  $0.81 

.58  .64         .6iyT     5         - 

.35  .56         .5H 


.55-65 


■  destructively  distilled  pine  i 
Pine  tar  oil,  sp.  gr.  1 .  02  =  1 .  035  . 

Crude  turpentine .45  .70         .65 

•Hardwood  creosote,  sp.  gr.  0.96-0.99  .23  .62         .59 

*  F.o.b.  Cadillac,  Mich. 

COTTON   WASTE — The  following  prices  are  in  cents  per  pound: 

. New  York . 

Current  One  Year  Ago    Cleveland  Chicago 

White IIOOtol3  00  13  00  16   50        I2  00tol6  50 

Colored  mixed 8.50tol2  00  10  00  13  00        ll50tol4  0O 

WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

Cleveland 

Chicago 


lb.  keg  for  black  powde 


Low  Freeiing 
20% 


New  Y'ork.... 

Boston 

Cincinnati 

Kansas  City.. 
New  Orleans. . 

Seattle 

Chicago 

St,   Paul 

St.  Louis 

Denver 

Dallas 

Los  Angeles . . 


3»x  I3J 
$52  OO 
48  00 

13ix20t 
$S8  00 
50  00 

1  lots  and 

price  per  25 

80% 

BUok 
Powder 

$0  351 

$2  40 
2  65 
2  35 
2  45 
2.60 

60% 
$0  34) 


CHEMICALS 

SODIUM  CYANIDE-  N.«  York  price  is  50e.  per  lb.;  Denver.  42c  ; 
Chicago,  3Mc.;  St   1  ouis.  31c 

SODIUM  SULPHinE  In  New  York  the  price  per  pound  is  8|c.  lor  con- 
centrated, 41c.  for  crystals  The  SI  louis  price  is  lOe.  tor  concentrated,  20c.  lor 
fused:  the  Chicago  price  is  6c  t..r  cunrenlrntsd,  41c.  for  crysUls.  Concen- 
■  ......    .^,_Yj 


.39 


trnle<l  comes  in  51)0-11.  drums,  the 


stale  in  440-lb  bbl 


ZINC  DUST-  For  350  meeh  the  New  York  price  is  I4e.  per  lb.;    Chicago. 
I5jc;  Denver,  me  fob.  Pueblo:  .^t   I.ouis,  I3c4' 

ALUMINUM  nUST-Chiragn  price  is  $1.30  per  Ib| 

MINERS'   I  AMP^  CARBIDE-  Prices  net  fob.  cars  at  warehouse  poinU. 

Union                   Cameo  Union 

1 00- Lb  Drums     lOO-Lb.  I>rumt  25-Lb.  Drum 

p^.-  Ton                Per  Ton  Per  Drum 

F.Bst  of  the  Mississippi,  North  of  .   ,, 

Chattanooga                 »I0«  00                $10100  $52 

Soul heaslem  portion  U.  S.  A                  115   50                    Mff  50  63 

Texas  leicepl^l  Paso) 12400                    11900  174 

Fl  Paso    Texas                                               126  00                      121    00  I    77 

hi;""' Coir                                         124  00                   119  00  174 

\\„..  >',.,.(                                                      119  00                      124  00  I  II 
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THE  CLIFF   MINE   IN   1905,   THE  GREENSTONE   IN  THE    BACKGROUND  SHOWING  THE    CROSS-BREAK 

The  Porphyry  Intrusions  of  the  Michigan 

Copper  District 


By  THOMAS  S.  WOODS* 


The  genetic  relationship  of  the  porphyries  of  the 
Southwest  has  been  fairly  well  established,  and 
in  the  foUoiving  generalized  account  of  the  rela- 
tion of  the  fine-grained  volcanics  to  the  minerali- 
zation of  the  Michigan  copper-bearing  formations 
the  author  presents  arguments  to  prove  that  the 
porphyry  intrusions  have  considerable   influence 

NO  ONE  with  even  a  limited  knowledge  of  geol- 
ogy and  mining  practice  can  study  A.  C.  Spen- 
cer's "Professional  Paper  96'"  on  porphyry  in 
general,  and  the  Ely  district  of  Nevada  in  particular, 
and  then  make  visits  underground  and  on  surface  with 
well-known  engineers  in  the  Jerome,  Globe,  Ely,  Tintic, 
and  Bingham  camps  of  the  Southwest,  without  being 
convinced  that  too  little  attention  has  been  given  to  the 
felsite-porphyry  intrusions  of  the  Michigan  copper 
range  as  possible  sources  of  enrichment. 

•President,  Winona  Copper  Co..  60  Congress  St.,  Boston,  M&.ai. 
>U.  S.  Geological  Survey,   1917. 


on  the  Lake  Superior  copper  deposits.  Undoubt- 
edly more  importance  ought  to  be  attached  to  the 
presence  of  porphyry  areas  in  the  Michigan  cop- 
per district,  and  though  it  is  possible  that  many 
geologists  may  challenge  the  opinions  expressed, 
it  is  desirable  that  an  inspiration  to  further  en- 
lightening discussion  of  the  subject  be  created. 

The  terraced  porphyry  mountain  of  low-grade  ore 
developed  on  an  enormous  scale  by  the  Utah  Copper  Co. 
is  especially  an  object  lesson.  In  the  Jerome  district 
a  similar  mountain  of  richer  ore,  now  mined  through 
shafts  by  the  United  Verde  Co.,  is  soon  to  be  stripped 
of  overburden  and  worked  by  steam  shovels  after  the 
manner  of  the  Utah  mine.  In  all  the  Southwestern 
mining  camps  mentioned,  the  richest  deposits  are  found, 
as  a  rule,  at  considerable  depths  in  highly  altered  lime- 
stones and  schists,  near  porphyry  contacts.  The  gen- 
eral opinion  of  Western  mining  men  is  that  enriched 
areas  were  altered  and  mineralized  by  hot  solutions  and 
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vapors,  under  pressure,  that  rose  with  or  after  the  up- 
rushes  of  porphyry,  circulated  through  fissures  and  later 
leached  downward.  It  is  generally  agreed  that  the  por- 
phyry masses  which  are  present  below  the  surface  are 
more  extensive  than  those  that  appear  in  the  scattered 
outcrops. 

It  is  interesting  to  note  that,  in  Michigan,  diamond 
drilling  at  the  Mayflower  mine  showed  a  rich  deposit 
of  copper  at  an  average  depth  of  more  than  1000  fv.,  in 
a  thick  belt  near  an  unexplored  outcrop  of  quartz-por- 
phyry, now  much  eroded  and  leached,  east  of  the  Kear- 
sarge  lode  in  Sections  4,  8,  and  9. 

Relation  of  Porphyry   and   Other  Intrusions 
TO  Ore-Bearing  Lodes 

In  the  Lake  Superior  copper  district  there  are  at  least 
two,  and  probably  three,  horizons  of  porphyry  or  other 
intrusions,  many  of  which  are  dikes  and  sills  showing 
slight  mineralization.  One  of  these  horizons  follows 
Conglomerate  8  for  a  hundred  miles  from  the  region  of 
Lake  Gogebic  northeastward  to  Keweenaw  Point,  with 
infrequent  outcrops  of  felsite-porphyry,  mostly  on  the 
eastern  side  of  the  conglomerate.  Foster  and  Whitney 
in  1S"50  observed  that  the  fissile  chlorite  rock  occurring 
at  the  base  of  Mount  Bohemia  continued  almost  unin- 


sources  in  common  with  the  intrusions  on  either  hand, 
although  excessive  shattering  tended  to  produce  leached 
conditions,  especially  along  the  Gap,  at  least  to  con- 
siderable depths.  All  the  important  cross-fissures  from 
Cliff  to  Allouez  are  marked  by  streams,  and  several  of 
them  have  been  found  to  be  rich  in  coppwr  near  the 
point  of  contact  with  the  greenstone  foot  wall.  Foster 
and  Whitney  asserted  that  no  permanently  productive 
cross-vein  had  been  discovered  on  Keweenaw  Point  which 
varied  15°  from  a  north-northwest  course. 

Mineralization  Indicated  by  Cross-Fissures 

The  upper  valley  of  Hill  Creek  indicates  a  diagonal 
break  in  the  formation  intersecting  several  of  the  min- 
eralized cross-fissures,  one  of  which  cuts  Mohawk  No.  1 
shaft,  where  a  rich  pocket  of  ore  was  found  in  a  lean 
section  of  the  lode  near  the  point  of  intersection.  The 
same  combination  of  fractures,  in  better  ground,  oc- 
curs near  the  new  Seneca  shaft,  again  north  of  Ahmeek 
No.  2,  and  should  be  found  at  greater  depth  under  Ah- 
meek No.  3  and  No.  4.  The  parallel  cross-fissures  mark 
the  direction  of  the  so-called  "north  shoots"  of  copper; 
diagonal  fissures,  the  less  common  "south  shoots." 
United  Verde  Extension  and  Gadsden,  in  the  Jerome 
lamp,  ohow  a  like  system  of  faulting,  which,  in  min- 
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terruptedly  to  Portage  Lake,  always  preserving  the 
.lame  relation  to  the  trap  and  sandstone.  A  second 
horizon,  approximately  two  miles  further  west,  running 
parallel  to  the  first,  includes  the  Chippewa  felsite  (be- 
tween the  Porcupine  Mountains  and  Winona)  and  strad- 
dles the  green.-^tone  north  of  Portage  Lake.  A  third 
porphyry  horizon,  within  the  outer  conglomerate,  is 
indicated  by  disseminated  native  copper  with  sulphides 
occurring  under  the  Nonesuch  shales  in  the  region  of 
the  White  Pine  mine.  About  1850  some  development 
work  was  done  on  this  zone  a  few  miles  west  of  the 
Ontonagon  River.  The  same  belt  has  recently  been  ex- 
plored by  drills  north  of  Portage  Lake. 

Kearsarge   Lode   Crossed   by    Mineralized    Fissures 

Ahmeek,  with  copper  at  the  grass-roots,  mines  the 
richest  mineral  crest  on  the  Kearsarge  lode,  which  is 
here  crossed  by  a  series  of  mineralized  fissures,  one  of 
them  known  to  extend  south-southeast  from  the  green- 
stone almost  to  the  above-mentioned  outcrop  of  quartz- 
porphyry  in  Sections  4,  8,  and  9.  These  cro.ss-veins,  in 
the  lower  levels  of  the  mine,  show  a  tendency  to  narrow 
and  to  cause  le.'^s  disturbance.  Allouez  Gap  and  Hill 
Creek  mark  other  probable  channels  for  the  passage  of 
copper-bearing    solutions    and    vapors    that    had    their 


eralized  areas,  offers  favorable  opportunities  for  en- 
richment. The  Wolverine-South  Kearsarge  mineral 
cre.'it  implies  an  uncharted  porphyry  in  Sections  17,  19, 
and  20.  On  Section  17,  in  the  Old  Colony  tunnel,  "a 
much  decomposed  poikilitic  rock  with  decomposed  feld- 
spar in  abundance,  breaking  into  angular  fragments," 
and  "a  much  brecciated  .  .  reddish  felsitic-look- 
ing  rock"  indicate  such  an  intrusion  so  altered  as 
to  make  identification  difficult.  In  the  southeast  quar- 
ter of  Section  19,  near  the  junction  of  the  trap  and 
sandstone,  the  old  New  York  &  Michigan  Co.  explored 
a  red  and  green  chlorite  rock,  fissile  but  not  stratified, 
enveloping  masses  of  amygdaloid,  with  native  copper 
occurring  in  the  small  veins  and  also  in  the  adjoining 
fi.H.'^ures. 

The  course  of  Conglomerate  8  does  not  run  parallel 
to  that  of  the  Kearsarge.  Apparently  the  quartz-por- 
phyry in  Section  4  pu.^hed  this  bed  to  the  west,  though 
further  south  other  important  intrusions  (that  make 
the  geology  of  the  Torch  Lake  property  so  puzzling) 
crowded  it  to  the  eastward.  Here  there  are  possibilities 
of  a  double  fold  like  that  at  South  Lake  in  the  neigh- 
borhood of  other  extensive  intrusions.  In  Section  16 
(New  Baltic)  the  conglomerate  is  again  bent  to  the 
west,  as  in  Section  4. 
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The  augite-porphyrite  sills  and  unexplored  quartz- 
porphyries  of  Torch  Lake  lie  southeast  of  the  great 
Calumet  &  Hecla  mine  on  the  Calumet  conglomerate 
lode,  which  has  not  yet  been  found  to  be  well 
mineralized  at  any  other  point.  The  copper  ground  on 
the  conglomerate  near  the  surface  consists  of  two 
irregular  crests,  uniting  2500  ft.  below  the  out- 
crop, and  lengthening  northward  and  southward  at 
greater  depths.  A  diagonal  fault  striking  nearly  west 
intersects  each  crest.  The  Douglas  Creek  valley,  through 
which  passes  the  electric  railroad  and  the  highway,  ex- 
tends from  the  northern  crest  southeastward  across  the 
intrusions,  in  a  direction  parallel  to  that  of  the  cross- 
fissure  system  occurring  further  north  in  Ahmeek  and 
Mohawk  ground.  It  is  likely  that  this  valley  marks  an 
important  cross-fissure,  through  which  the  northern 
crest  of  the  conglomerate  mine  was  enriched.  The 
lengthening  of  the  deposit  at  depth  may  have  been  due 
partly  to  contributions  from  the  greenstone  horizon  of 
intrusions  and  partly  to  leaching.  Between  the  southern 
crest  of  the  conglomerate  mine  and  the  porphyry  out- 


and  altered  area.  The  line  of  the  famous  Cliff  Fissure, 
extended  south-southeast,  intersects  both  of  these  points. 

In  Section  16,  southeast  of  the  rich  discovery  drill 
holes  of  the  New  Arcadian  and  of  Franklin  Junior  on 
the  Isle  Royale-Arcadian  lodes  in  the  adjoining  Sec- 
tion 9,  explorations  conducted  about  eight  years  ago 
by  the  New  Baltic  company  proved  a  much-faulted  and 
broken  formation,  with  scattered  bunches  of  rich  cop- 
per ore.  Conglomerate  8  is  itself  mineralized  at  this 
point.  The  maps  of  the  Michigan  Geological  Survey  show 
a  fault  running  north-northwest  (in  a  direction  parallel 
to  that  of  the  known  cross-fissure  system  at  Ahmeek 
and  Mohawk)  from  the  northeastern  corner  of  Section 
16  through  eastern  Franklin  into  southwestern  La 
Salle;  also  a  shorter  parallel  cross-fault  further  to  the 
southwest. 

The  evidence  of  mineralization  in  Sections  9  and  16, 
and  the  recent  discoverj'  of  fair  copper  rock  on  the 
Pewabic  lode  in  the  Rhode  Island  section  of  Franklin, 
strongly  indicate  a  porphyry  intrusion  in  Sections  15 
and  16  which  has  mineralized  a  belt  of  ground  follow- 


PHOENIX   MIXE.  SHOWING  THE   PHOENIX   FISSURE  AND  EAGLE^KIVEK  FOLLOWING  -^  BREAK  IN  THE  GREEN- 
STONE   FROM    SOUTHEAST    TO    NORTHWEST 


crops  are  Osceola  shafts  Nos.  1,  2,  3,  and  4  on  the 
Osceola  lode  (where  rich  ground  was  opened),  and 
three  unidentified  amygdaloids,  further  to  the  south- 
east, which  were  shown  by  shallow  drills  to  carry  good 
copper  ore  in  Torch  Lake  territory,  but  none  in  La  Salle 
ground.  Although  surface  indications  are  lacking,  it 
is  possible  that  there  is  another  parallel  fissure  here. 
The  absence  of  mineralization  in  the  Laurium  shaft  on 
the  Kearsarge  lode  at  this  point,  for  which  various  ex- 
planations may  be  offered,  is  admittedly  a  flaw  in  the 
argument. 

Previous  to  18150,  the  old  Trap  Rock  Co.,  exploring 
in  Section  8,  just  west  of  the  Mayflower  intrusion, 
found  disseminated  copper  in  a  fine-grained  porphyrite 
similar  to  Bed  59  of  the  Torch  Lake  section,  which  is 
near  the  quartz-porphyry  outcrop  and  has  many  char- 
acteristics of  a  sill.  The  beds  are  in  the  same  horizon, 
ranging  and  dipping  with  the  formation.  In  1914  a  like 
bed  was  cut  by  a  drill  on  Tamarack  ground  east  of  the 
Seneca  in  Section  20,  just  southeast  of  a  much-disturbed 


ing  the  above-mentioned  fault-fissure.  The  occurrence 
of  a  narrow  seam  of  Mohawkite  110  ft.  above  the  first 
branch  of  the  Kearsarge  in  Rhode  Island  drill-hole  No. 
4,  in  Section  4,  on  the  line  of  the  fissure,  also  points 
to  conditions  similar  to  those  found  at  Ahmeek  and 
Mohawk  opposite  the  intrusion.  Further  development 
on  the  Pewabic,  Calumet  conglomerate,  Osceola  and 
Kearsarge  lodes  north  of  the  32d-level  crosscut  at 
Franklin  will  prove  or  disprove  the  theory  as  to  the 
existence  of  commercially  profitable  deposits  at  this 
point  in  one  or  more  of  these  well-known  beds. 

In  the  Ontonagon  district.  North  Lake,  situated  be- 
tween important  intrusions  of  felsite-porphyry  on  either 
side  of  the  mineral  belt,  with  the  deep  valleys  of  the 
two  Fire  Steels  cutting  across  the  formation,  geolog- 
ically considered,  is  a  promising  property.  Near  the 
porphyry  contact  in  the  eighth-level  crosscut  to  the 
southeast,  entirely  in  accordance  with  a  geologist's  fore- 
cast, disseminated  copper  has  been  found  in  rock  as 
saying  up  to  3i%,  or  70  lb.  per  ton. 
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Two  known  cross-faults  and  Penn  Creek  indicate  that 
the  Cherokee  property  may  be  worth  exploring.  At  the 
King  Philip  mine,  now  a  part  of  Winona,  the  .sand- 
filled  valleys  of  the  Sleeping  River  and  its  tributaries 
give  such  evidence  of  cross-fissuring  as  to  warrant 
further  development  work  at  depth.  The  cross-valley 
of  the  Misery  River  holds  some  prospect  of  success 
for  Wyandot. 

At  Contact  the  streams  follow  the  formation  and  offer 
little  encouragement.  Between  Contact  and  Champion 
much  of  the  copper  belt  is  covered  with  a  heavy  over- 
burden that  makes  surface  indications  of  little  sig- 
nificance. The  unusual  richness  of  the  rock,  together 
with  the  occurrence  of  sulphides  and  magnetite  at  the 
Champion  mine,  indicates  important  porphyry  intru- 
sions near  at  hand,  perhaps  in  the  much-shattered  Globe 
tract,  further  south. 

It  is  reasonable  to  conclude  that  in  early  geological 
ages,  before  continental  ice-sheets  moved  from  Ke- 
weenaw Bay  westward  across  the  Portage  Lake  region, 
the  porphyry  intrusions  along  Conglomerate  8'  formed 
a  broken  range  of  irregular  hills,  three  of  which.  Mount 
Bohemia,  Mount  Houghton,  and  Bare  Hill,  have  es- 
caped erosion. 

The  hard,  crystalline  greenstone  still  towers  above 
the  other  beds  along  the  upper  range,  giving  evidence 
of  a  violent  volcanic  uplift.  When  the  few  mineral 
crests  that  rise  to  the  outcrops  of  the  master  lodes  (and 
coincidently  a  small  number  of  cross-fissures)  were  en- 
riched, it  is  likely  that  contributing  intrusions  on  the 
eastern  side  of  the  belt  stood  also  above  the  intervening 
beds  into  which  the  copper-bearing  solutions  penetrated 
from  two  higher  sources. 

Various  theories  have  been  offered  to  explain  the  oc- 
currence of  native  copper  with  rare  sulphides  in  the 
Michigan  district,  in  place  of  the  oxides  and  rich  sul- 
phides of  the  southwest.  The  difference  seems  to  be 
one  of  chemistry;  for  the  fundamental  laws  of  nature, 
regulating  the  deposition  of  minerals,  unlike  those  es- 
tabli.shed  by  man  for  the  benefit  of  lawyers,  covering 
questions  of  apex,  are  the  same  in  all  states. 


Future  of  Cloncurry  Field  Uncertain 

Melbourne  Correspondence 

The  three  principal  companies  operating  on  the  Clon- 
curry field,  in  North  Queensland,  during  1918  produced 
approximately  £1.250,000  worth  of  copper,  but.  notwith- 
standing this,  the  future  of  the  district  appears  to  be 
somewhat  uncertain,  owing  to  .several  causes.  First,  the 
distance  from  the  coast,  necessitating  heavy  transport 
charges;  second,  the  gradual  depletion  of  the  richer 
orebodies;  and  third,  the  attitude  of  the  labor  unions. 

In  the  cour.se  of  a  serial  article  in  Chemical  Engi- 
neerinp  and  Mining  R»Ticu\  S.  Harris,  of  the  Mount 
Cuthbert  company,  states  that  there  are  millions  of  tons 
of  ore  averaging  3  to  5*"^  copper  and  only  awaiting 
evolution  of  a  scheme  for  treatment  on  a  large  scale. 
Under  present  conditions  these  ores  cannot  be  treated 
profitably,  but  he  believes  that  a  scheme  for  handling 
thf-m  must  be  evolved,  if  the  industry  is  to  be  estab- 
lished on  permanent  lines.  To  bring  this  scheme  to  full 
fruition,  a  metallurgiral  plant  would  be  necessary,  ac- 
cording to  Mr    Harris.     Preferably,  but  not  necessarily. 


this  should  be  erected  in  a  central  situation  and  be 
capable  of  dealing  with  the  classes  of  ore  existing 
on  the  field  either  as  separate  entities  or  in  combination, 
to  obtain  the  most  profitable  results.  On  the  Cloncurry 
field,  Mr.  Harris  says,  every  class  of  ore,  from  the  highly 
basic  to  the  highly  acidic,  is  found,  the  latter  predomi- 
nating. Both  the  oxidized  and  the  primary  or  sulphide 
zones  are  repre.sented.  Some  of  these  ores  are  amenable 
to  direct  smelting;  others,  it  is  claimed,  would  re- 
quire preliminary  concentration  by  wet  gravity  meth- 
ods and  flotation ;  and  yet  another  class  would  be  best 
treated  by  a  leaching  process. 


Foreign  Trade  in  Lead  and  Zinc 

Imports  and  exports  of  lead  and  zinc,  as  reported  by 
the  Department  of  Commerce  for  November,  1918,  and 
the  figures  for  November,  1917,  as  finally  revised,  are 
a.>^  follows: 

IMPORTS 


Xov.inlMr.  1917 

Vovember.    1 9 

Pounds 

Pounds 

I.<-ad. 

Ore,  metal  contents                                                2.616.067 

1.596.136 

Bullion,  metal  contrnl.4                                        li.870.741 

10.602.379 

Imported  from  (in  partt : 

Canada                                                                     610.969 

210.527 

Mexieo                                                                 13.986.204 

10.939.890 

Pius,  bnn.  nn.l  ..Id                                                   },  150.251 

•  1.200 

Ziii.-: 

Ore,  metal  eontenia                                                         5.272.904 

2.199.426 

Imported  from: 

Canada                                                                     496.000 

381.591 

.Menieo                                .                                         4.776.904 

1.817.83$ 

nloeks  or  piir».  and  old      54.878 
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E.XPORTS 

Pig!.,  bar-.,  etc.,  produeed  from  domestir 

ore                           14.688.767 

8.806.100 

P1K8.  bars,  etc..  produced  from  foreign  ore         2. 1 28. 3  H 

7.567.081 

Kxp<>rt4Ml  to  <in  part) , 

Denmark  111.997 

Canada  182.012  39 

I'nited  Kim:.!. .11.  8.800.952  15,521.243 

Ariienlina  111.922  224.000 

.lapan  560.027  66.000 

Brazil  134.651  IS4.S}1 

Italy  1.624.773  224.000 

Zinc. 

Drees. 
Spelter: 

i*riMluce^l  from  domt^Ktii 

Produce*!  from  foreign  t 

l-'Tporti-^I  to  (in  pi»rt>: 
France 
Italy 

I'nit<Hl  Kmgitom 
Canada 
Me«icn 
.lapan 
In  xheet*!.  tttri|>ti.  etc 


3.243.606 

2.402.987 

13.560.834 

12.601.780 

2.495.615 

2.560.953 

2.082.765 

1.568.000 

862.084 

1.899.612 

12.616.236 

7.586.519 

489.195 

1,670.377 

121 

300 

1.910.082 

2, 412.151 

2.354.823 

Paper  Driving  Belts 

Some  particulars  of  the  paper  driving  belts  which 
are  nov,-  being  introduced  into  German  workshops  are 
given  in  the  linlletiti  drs  Usiiie.t  de  Guerre,  a  transla- 
tion of  which  appears  in  the  Compressed  Air  Magazine. 
The  paper  is  cut  into  narrow  bands,  which  are  then 
spun.  The  belts  are  made  by  weaving  or  braiding. 
Woven  paper  belts  are  of  two  kinds — paper  fabric  tnd 
paper  thread  belts,  the  former  being  the  more  frequently 
used.  The  fabric  is  first  cut  into  bands  40  m.  long, 
which  iire  subsequently  made  up  according  to  the  desired 
width  and  thickness.  A  core  of  strengthening  material 
is  interposed,  either  cotton  or  ahret  metal,  though  more 
recently  these  cores  have  consisted  of  paper  thread  and 
metal  wires  interwoven.  The  core  is  surrounded  with 
the  paper  strips  and  the  whole  sewn  with  strong  thread. 
Belts  so  prepared  are  said  to  be  verj'  flexible  and  to  wear 
satisfactorily.  Woven  paper  belts  have  a  tensile 
strength  of  from  100  to  125  kg.  per  centimeter  of 
width. 
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The  Source  of  Placer  Platinum  in  the  Tulameen 
District  of  British  Columbia 


By  R.  M.  MACAULAY* 


Sufficient  information  has  not  yet  been  gathered 
to  prove  that  the  platinum  deposits  of  the  Tula- 
meen district  of  British  Columbia  can  be  eco- 
nomically ivorked.  The  deposits  are  large  as  to 
extent,  but  considerable  capital  would  be  required 
to  exploit  them.  The  origin  of  the  platinum- 
bearing  rock  is  found  in  peridotite  and  pyrox- 
enite  dikes,  intruded  through  the  so-called  Tula- 
meen group  and  subjected  to  some  replacement. 


FOR  several  years  the  demand  for  platinum  has  in- 
creased more  rapidly  than  production  of  that 
metal,  with  the  result  that  the  price  has  risen 
steadily.  In  1917  the  world's  production  of  new  plat- 
inum was  only  83,000  oz.,  whereas  in  June,  1918,  the 
United  States  Government  estimated  its  requirements 
alone  at  69,000  oz.  Except  for  the  smaller  amounts  of 
platinum  obtained  as  a  secondary  product  from  the 
reduction  of  other  ores,  the  world's  output  comes  from 
placers,  those  of  Russia  being  the  large  producers. 

Exploitation   of   Platinum-Bearing   Ore   Has   Not 
Followed  Its  Discovery 

For  years  the  source  of  the  placers  has  been  a  subject 
of  study  and  investigation,  and  the  mother  rock  has 
been  identified  and  traced,  but  no  attempt  has  been  made 
to  mine  or  to  work  out  a  system  of  treatment  for  the 
ore,  or  even  to  test  the  rock  to  ascertain  its  actual  value 
per  ton.  The  high  price  of  platinum  and  its  recent 
shortage  before  the  armistice  encouraged  attempts  to 
mine  the  platinum-bearing  strata  which  are  the  sources 
of  the  platinum  in  the  placers.  Canadian  engineers 
drilled  the  upper  benches  of  the  Tulameen  placer  beds 
with  the  hope  of  locating  pay  sands  that  would 
give  increased  production.  The  district  at  one  time 
was  the  chief  producer  of  platinum  in  America,  and  it 
is  estimated  that  20,000  oz.  has  been  recovered  from 
its  gravels  since  1885. 

Situation  of  the  Tulameen  District 

The  Tulameen  district  is  situated  in  the  southwestern 
part  of  British  Columbia,  forms  a  part  of  the  Similka- 
meen  mining  division  and  consists  of  about  nine  square 
miles,  extending  from  Tulameen  Station,  on  the  Kettle 
Valley  R.R.,  nine  miles  to  the  west  and  two  miles  north 
of  the  Tulameen  River  and  seven  miles  south  of  it. 
Physiographically,  it  is  situated  at  the  eastern  flank 
of  the  Hope  Mountains,  and  to  the  north  asd  east  lies 
the  interior  plateau  region  of  southern  and  central 
British  Columbia.  The  platinum  placers  of  the  Tula- 
meen River  and  its  tributaries,  also  Olivine,  Lodestone 
and  Grasshopper  mountains,  on  which  the  platinum- 
bearing  rocks,  peridotite  and  pyroxenite,  outcrop,  are 
included  in  this  area. 


•Mining    engineer,    Rosslantl,    Briti.sh    Columbia. 


The  first  explorers  were  undoubtedly  the  fur  traders 
and  voyageurs  of  the  Hudson's  Bay  Company,  who  en- 
tered the  country  by  the  Okanogan  and  Columbia  River 
'route,  which  was  then  the  main  outlet  for  the  southern 
interior.  Soon  after  the  49th  parallel  was  fixed  as  the 
international  boundary,  the  Hudson's  Bay  Company 
opened  several  trails  through  the  Hope  Mountains,  and 
one  of  these  led  through  Lodestone  Mountain  and  Tula- 
meen Village;  but  little  was  known  of  the  district  be- 
fore 1885.  Placer  gold  is  supposed  to  have  been  dis- 
covered about  1852  in  the  interior  of  British  Columbia, 
and  in  1858  some  of  the  miners  coming  in  from  Califor- 
nia went  to  the  discoveries  on  the  Fraser  River,  and  a 
few  proceeded  up  the  Similkameen  River  and  worked 
bars  on  the  lower  part  of  that  stream.  In  1860  placer  gold 
was  found  near  the  mouth  of  the  Tulameen  River.  The 
following  year  the  British  government  built  the  Dewd- 
ney  trail  across  the  Hope  Mountains  into  the  Similka- 
meen district. 

The  Tulameen  district  and  the  surrounding  region 
were  found  to  be  good  ranching  country,  and  it  was  a 
cowboy  who,  while  ranging  horses  in  the  Tulameen  Val- 
ley in  the  autumn  of  1885,  discovered  a  nugget  of  gold 
in  the  bed  of  Granite  Creek  near  the  Tulameen  River. 
This  discovery  vnas  followed  by  a  rush  of  miners  and 
prospectors  to  Granite  Creek  and  Tulameen,  six  miles 
up  the  river,  the  following  spring,  and  the  river  bed  was 
staked  from  below  Granite  Creek  to  several  miles  above 
Tulameen.  The  platinum  which  was  panned  with  the 
gold  had  little  value  at  that  time,  and  was  usually 
dumped  back  into  the  stream. 

About  the  year  1898  some  prospectors,  searching  for 
the  original  source  of  the  metals  found  in  the  placers, 
discovered  high-grade  gold-quartz  veins,  but  these 
were  not  workable.  In  1900  Dr.  J.  F.  Kemp  made  an 
examination  of  the  belt  of  peridotite  and  pyroxenite 
which  stretches  across  Lodestone,  Olivine  and  Grass- 
hopper mountains,  and  reported  the  rocks  to  be  the 
source  of  the  platinum.  The  outcrops  have  been  pros- 
pected several  times,  but  the  claims  were  soon  dropped. 

The  best  part  of  the  gold  placers  on  Granite  Creek 
and  Tulameen  River  was  worked  out  in  the  three  years 
following  the  discovery,  but  the  upper  benches  were 
worked  by  rockers  and  sluice  boxes  in  a  small  way  for 
the  next  10  or  15  years.  The  platinum  placers  pro- 
duced from  2000  to  2500  oz.  a  year  until  1892,  after 
which  it  became  hard  to  make  wages,  and  little  work 
was  done  until  the  high  price  of  the  metal  brought  a 
few  miners  back. 

District  Is  a  Part  of  the  Interior  Plateau  Region 

One  of  the  main  topographical  features  of  central 
British  Columbia  is  the  interior  plateau  region,  which 
has  its  southern  limit  at  about  the  49th  parallel  of  lati- 
tude at  a  point  southeast  of  the  Tulameen  district.  From 
here  it  extends  northward,  gradually  widening  through 
central  British  Columbia.     At  the  50th  parallel,  which 
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is  the  latitude  of  Tulameen,  it  has  a  width  of  about 
100  miles  and  borders  on  the  Hope  Mountains  in  the 
west.  At  this  latitude  the  highe.st  points  of  the  plateau 
are  from  5000  to  6000  ft.  above  sea  level.  The  streams 
which  traverse  this  belt  have  formed  valleys,  some  of 
which  are  4000  ft.  deep. 

The  Tulameen  district  may  properly  be  described  as 
being  a  part  of  the  great  interior  plateau  region,  but 
it  is  situated  so  near  the  border  that  the  more  typical 
plateau  features  are  not  everywhere  highly  developed 
in  it,  and  there  is  a  tendency  to  the  formation  of  a  more 
rugged  type  of  topography. 

The  highest  point  in  the  district  is  Lodestone  Moun- 
tain, with  an  elevation  of  6150  ft. ;  the  lowest  point  is 
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the  bed  of  the  Tulameen  River,  which  is  about  2300  ft. 
above  sea  level.  The  mountains  have  rounded  summits 
with  gently  sloping  sides  on  the  higher  levels,  but  on 
the  lower  levels  the  angle  of  .slope  is  steep,  and  cliffs 
flanked  by  talus  slopes  are  of  common  occurrence.  The 
rocks  within  this  area  which  have  resisted  erosion  are 
the  perodotite  and  pyroxenite  formations.  Tulameen 
district  is  drained  by  the  Tulameen  River,  which  rises 
on  the  eastern  side  of  the  Hope  Range  and  empties  into 
the  Similkameen  River  at  Princeton. 

Oldest  Rocks  Regarded  as  of  Tbiassic  Period 

Underlying  rocks  are  of  igneous  and  sedimentary  or- 
igin and  range  from  the  Triassic  to  Recent.  The  oldest 
formations  have  been  classified  as  the  Tulameen  group, 
and  are  tentatively  referred  to  as  being  of  the  Triassic 
age.  These  rocks  are  mostly  of  volcanic  origin,  and, 
being  interstratified  with  some  argillites  and  thin  beds 
of  limestone,  are  thought  to  have  been  laid  down  under 
water.  The  volcanic  portion  makes  up  perhaps  90',  of 
the  entire  group  and  is  prevailingly  andesitic  in  com- 
position. The  sedimentaries  contain  some  indis- 
tinguishable fossil  plants,  and  have  been  greatly  altered 
both  by  regional  and  contact  metamorphism,  so  that  a 
schistose  structure  is  fre<iuently  evident.  They  dip  at 
angles  from  25  to  vertical,  and  cover  the  largest  area 
of  rock  formation  in  the  district. 

During  the  period  between  the  deposition  of  the  Tula- 
meen and  the  Cretaceous  groups,  mountain  building,  ac- 


companied by  a  number  of  igneous  intrusions,  took 
place.  These  intrusions  are  referred  to  the  Jurassic 
period,  and  have  been  thrust  through  the  rocks  of  the 
Tulameen  group  in  the  following  sequence:  Boulder 
granite;  peridotite  and  pyroxenite;  augite  syenite,  and 
granodiorite,  all  of  which  are  found  in  various  parts  of 
the  district  in  large  and  small  bodies  and  have  a  general 
north  and  south  trend. 

Geological  Sequence  of  the  Formations 

Two  conformable  Oligocene  groups  rest  unconform- 
ably  on  top  of  the  above-mentioned  rock.  The  lower  or 
Cedar  volcanic  series,  is  prevailing  andesitic,  whereas 
the  upper,  or  Coldwater  group,  includes  sandstones, 
shales  and  conglomerates  that  lie  at  angles  rarely  steeper 
than  45°  and  have  not  been  greatly  disturbed  since  their 
deposition.  Intrusive  into  the  Cedar  and  Coldwater 
series,  and  supposed  to  be  of  Miocene  age,  is  a  body 
of  pink  alkaline  granite,  known  as  the  Otter  formation; 
and  lying  umonformably  on  top  of  these  series  is  a 
volcanic  flow  of  olivine  basalt,  which,  although  of  a  later 
period  than  the  Otter  granite,  is  probably  of  the  same 
age.  The  basalt  is  the  youngest  formation  in  the  dis- 
trict, and  still  preserves  its  horizontal  position.  Stream 
and  glacial  deposits  cover  the  floors  of  all  the  valleys  and 
much  of  the  higher  country. 

The  Canadian  Geological  Survey  has  correlated  the 
rocks  of  the  Tulameen  area  as  follows: 

KORM.\TIO.\  OF  ROCKS  OF  Tl  LAMEEN  DISTRICT 

Special   N.iiiir  of  Form- 
Pcriutl  ation  of  Group  Character  of  Rocka 

'^^nrte^na^y  -  .Stream  deposits 

Glacial  material 
Olivine  basalt 
Otter  funiiatiun  Granite 

Coldwater  series  San<lstone«,  shale,  and 

conKlornerates 
Cedar  volcanic  series  .^ndesites,  brecciaa 

Eagle  fornintion  Granodiorite 

Augite  sji'enite 
Fyroxenitc 
Boulder  formation  Perodotite 

Granite 
TulaiiKi'ti  ^roup  Volcanic  rocks,  lime- 

stones    and    arcilUtea 


I'ost-OliKoceui 

probably  Mii 
Oligocene 


Dikes,  which  range  in  character  from  acid  granite 
porphyries  to  basic  diabases,  are  numerous  throughout 
the  region.  Init  have  been  intruded  in  a  sequence  too  in- 
tricate to  be  worked  out. 

TuLAMEKN  Group  Subjected  to  Igneous  Intrusions 

The  oldest  of  the  rocks  found  on  Olivine  and  Lode- 
stone  mountains  is  undoubtedly  the  Tulameen  group, 
which  has  the  igneous  formations,  syenite,  peridotite, 
and  pymxenite,  intruded  through  it.  The  origin  of 
these  three  intrusive  rocks  was  probably  the  same,  that 
is  to  say,  they  were  thrust  up  as  columns  of  molten 
rock  to  the  surface,  where  they  solidified.  The  perido- 
tite and  pyroxenite  are  closely  associated  in  origin  and 
age,  and  can  be  treated  as  one,  and  were  probably  first 
intruded  thmugh  the  Tulameen  group.  The  syenite  con- 
tact with  the  Tulameen  group  is  fairly  clean  cut,  but, 
with  the  pyroxenite,  it  is  not  always  clear;  on  the  con- 
trary, it  shows  evidences  in  some  places  of  being  in- 
trusive. Thi-  close  magmntic  relation  of  the  syenite  to 
the  pyroxeiiito  and  the  peridotite,  as  well  as  the  nature 
of  the  conlacta,  gives  the  impression  that  the  syenite 
closely  followed  the  pyroxenite  and  peridotite  in  time 
of  intrusion.  The  augite  syenite  ranges  in  composition 
from  a  true  syenite  to  a  gabbro. 
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There  is  no  sharp  contact  between  the  peridotite  and 
pyroxenite.  From  a  pure  peridotite,  on  one  side, 
there  is  a  gradual  replacement  of  olivine  by  augite, 
until  the  olivine  is  eliminated  altogether  and  the  rock 
becomes  pure  pyroxenite.  This  transition  covers  about 
100  ft.  in  width,  although  sometimes  more  than  that. 
Both  the  pyroxenite  and  peridotite  are  cut  by  small 
dikes,  which  fill  the  cracks  formed  in  cooling  and  con- 
tain both  olivine  and  pyroxene.  The  area  of  the  pyrox- 
enite outcrop  is  large,  extends  across  Olivine  and  Lode- 
stone  mountains  in  a  general  northwest  and  southeast 
direction,  and  completely  encloses  the  two  bodies  of 
peridotite.  The  formation  shows  considerable  variation 
in  composition  and  texture,  the  normal  color  varying 
from  black  to  a  dark  green  and  the  formation  contain- 
ing only  augite  and  magnetite.  The  latter  is  usually 
in  small  crystals,  but  it  sometimes  occurs  in  large 
bunches. 

The  peridotite  outcrops  in  two  distinct  bodies,  the 
larger  one  on  Olivine  Mountain  being  about  two  and  a 
half  miles  in  length  and  varying  from  one-half  to  over 
a  mile  in  width.  The  rocks  are  generally  well  exposed, 
and  the  boundary  line  is  fairly  closely  defined.  The 
peridotite  rock  contains,  besides  oHvine,  some  chromite, 
which  occurs  either  in  distinct  individual  grains  or  in 
irregular  veins  or  bunches,  and  these  are  found  only  in 
restricted  areas,  whereas  the  individual  grains  are  dis- 
seminated through  the  entire  mass.  In  the  peridotite 
there  is  frequently  evidence  of  alteration  of  the  olivine 
to  serpentine,  and  in  some  instances  veinlets  of  asbestos 
have  been  formed.  However,  generally  speaking  and 
excepting  along  the  contact  zone,  the  mineralogical  char- 
acteristics throughout  the  peridotite  showing  are  uni- 
form. The  peridotite  rock  of  the  Tulameen  district  is 
similar  to  the  so-called  Russia  rock,  which  is  the  source 
of  the  platinum  placers  of  Russia. 

Platinum  Occurrences  Abe  in  Small  Amounts 

It  has  not  been  definitely  determined  whether  the  plat- 
inum comes  altogether  from  the  peridotite  or  also  from 
the  pyroxenite.  Geologists  who  have  studied  the  oc- 
currences in  Russia,  at  Tulameen,  and  elsewhere  gen- 
erally conclude  that  it  comes  somewhat  from  both  rocks. 
Platinum  never  occurs  in  large  nuggets  in  the  Tula- 
meen placers.  The  largest  nugget  of  platinum  of  which 
there  is  record  came  from  the  Ural  Mountains  and 
weighed  252  oz.,  and  the  largest  recovered  from  Tula- 
meen was  probably  not  over  half  an  ounce  in  weight. 
The  ordinary  nuggets  from  the  Tulameen  placers  are 
from  one  to  four  millimeters  in  diameter,  and  examina- 
tion is  hard  to  make.  Their  surface  is  usually  pitted 
with  round  cavities,  which  are  often  filled  with  chromite 
and  sometimes  contain  a  little  magnetite.  Dr.  Kemp, 
in  a  bulletin  of  the  U.  S.  Geological  Survey,  states  that 
he  found  olivine  and  pyroxene  associated  with  the  plat- 
inum in  some  nuggets,  and  this  probably  led  to  his  con- 
clusion that  the  original  source  of  the  platinum  was  in 
both  the  peridotite  and  the  pyroxenite. 

Origin  of  Tulameen   Platinum   Due  to  Magmatic 
differenti.4ti0n  in  peridotite 

Though  the  pyroxenite  contains  concentrations  of 
magnetic  iron  ore  in  bunches,  particularly  on  Lodestone 
Mountain,  and  some  copper  associated  with  the  mag- 
netite on  Olivine  Mountain,  there  is  also  local  concentra- 


tion of  chrome  iron  ore  in  the  peridotite,  but  the  mineral 
of  economic  interest  is  of  course  the  platinum.  The 
peridotite  is  undoubtedly  the  mother  rock  of  the  plat- 
inum which  is  now  found  in  the  placer  of  Tulameen 
River,  and  those  who  have  been  engaged  in  seeking  the 
source  agree  that  veins  and  masses  of  chromite  gen- 
erally contain  higher  percentages  of  the  platinum  than 
the  massive  peridotite,  which  only  has  fine  grains  of 
chromite  disseminated  through  it.  This  shows  that,  al- 
though it  may  migrate  in  solution  as  do  other  metals, 
the  platinum  is  also  a  product  of  magmatic  differentia- 
tion, like  the  chromite,  and  has  become  associated  with  it. 

Chromite  Segregations  Occim  in  Outcrops 

In  chromite-bearing  districts,  a  body  of  peridotite 
may  show  the  chromite  segregations  larger  and 'more 
abundant  toward  the  outer  edge  or  contact  of  the  peri- 
dotite with  other  rocks,  but  so  far  this  has  not  been 
proved  on  Olivine  Mountain.  Segregations  of  chromite 
have  been  found  in  all  parts  of  the  peridotite  outcrop, 
but  it  cannot  be  said  that  these  are  not  the  result  of 
apotheses  or  small  dikes  from  the  pyroxenite  in  the 
interior  of  the  mass. 

I  have  observed  that  samples  of  apparently  the  purest 
chromite,  when  ground  fine  and  placed  on  a  plate,  were 
attracted  by  the  magnet,  showing  the  presence  of  finely 
divided  magnetite,  which  could  not  be  distinguished  in 
the  sample.  Samples  from  bunches  of  chromite  in  the 
peridotite  where  no  pyroxenite  was  visible  appeared  to 
be  as  much  attracted  when  treated  this  way  as  those 
from  the  contact.  This  might  warrant  the  supposition 
that  pyroxenite  is  always  present  where  there  are 
concentrations  of  chromite,  even  though  it  does  not 
show  on  the  surface.  If  it  could  be  proved  that  some 
slight  concentration  of  the  chromite  and  platinum  has 
occurred  in  the  zone  of  contact  between  the  peridotite 
and  the  pyroxenite,  mining  might  be  attempted,  as 
the  body  is  large. 

Sampling  of  these  rocks  has  been  unsatisfactory. 
Some  of  the  samples  which  were  expected  to  give  the 
best  results  showed  no  platinum  whatever,  though  others 
ran  higher  than  was  expected.  The  analysis  of  platinum 
is  difficult  to  make,  and  unless  the  assayer  is  especially 
experienced  it  is  hard  to  obtain  accurate  results.  Sam- 
ples of  the  chromite  concentrations  taken  from  different 
places  on  Olivine  Mountain  have  assayed  from  a  trace 
to  two  ounces  of  platinum,  but  usually  the  results  vary 
from  0.01  oz.  to  0.05  oz.  Platinum  assays  have  been 
obtained  from  the  peridotite  rock  from  all  parts  of  the 
deposit,  but  the  best  results  were  from  pyroxenite  dikes 
and  serpentine  veins  in  the  peridotite,  and  from  the 
peridotite-pyroxenite  rock  of  the  contact  zone,  the  assays 
always  being  highest  where  the  chromite  was  the  most 
massive.  I  have  never  heard  of  platinum  being  ob- 
tained  in  assays   of  pure  pyroxenite. 

Commercial  Extraction  of  Platinum  Doubtful 

A  few  prospectors  in  the  Tulameen  district  have  de- 
voted their  energies  to  the  search  for  the  original 
source  in  the  solid  rock  of  the  platinum  of  the  placers. 
Although  the  original  source  has  been  known  for  some 
time,  it  still  remains  to  be  demonstrated  whether  or 
not  the  platinum  occurs  in  such  quantity  in  the  rock 
as  to  make  its  extraction  commercially  possible.  There 
are   few    instances    in    which   platinum    is   obtained    in 


306 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  7 


commercial  quantity  from  the  solid  rock,  and  these  are 
usually  cases  in  which  it  is  not  the  primary  mineral 
sought.  The  most  notable  occurrence  of  this  metal  in 
the  solid  rock  in  America  is  probably- that  at  the  Rambler 
mines  in  Wyoming,  where  it  occurs  as  the  arsenide — 
sperrylite — in  association  with  a  variety  of  copper  com- 
pounds, notably  covellite.  Some  lode  mining  of  platinum 
has  been  tried  at  the  Key  West  mine,  in  Clark  County, 
Nev..  where  it  occurs  in  10-  to  50-ft.  dikes  which  cut 
gneisses. 

The  conclusion  of  geologists  who  have  studied  the 
platinum-bearing  rocks  at  Tulameen  has  been  that  the 
chances  of  finding  workable  concentrations  are  slight, 
and  that  on  account  of  the  deep  section  of  these  rocks 
which  can  be  examined  on  the  surface,  and  because  of  the 
fresh  condition  of  the  formation,  the  conditions  which 
would  be  encountered  below  the  surface  would  likely  be 
the  same  as  those  found  on  the  surface.  Then,  too,  the 
expense  of  thoroughly  testing  the  rock,  either  on  the 
surface  or  by  drilling  into  it,  and  the  fact  that  there 
is  practically  no  precedent  in  platinum  lode  mining, 
and  therefore  no  capital  directly  interested  in  it,  have 
discouraged  attempting  to  prove  the  possibility  of 
mining  the  formation  for  platinum. 


Thi.s  will  be  sufficient  to  supply  the  data  necessary  for 
guidance  in  connection  with  the  larger  plant,  the 
erection  of  which  is  dependent  on  a  satisfactory  settle- 
ment of  the  power  question. 

In  view  of  the  fact  that  it  will  be  considerable  time 
before  hydro-electric  power  will  be  available  for  elec- 
trolytic treatment  on  a  profitable  scale,  it  has  been 
decided  to  proceed  with  the  immediate  erection  of  an 
oil-flotation  plant  of  an  initial  capacity  of  about  200 
tons  per  day.  The  value  of  this  installation  will  be 
lealized  in  connection  with  the  working  out  of  the 
special  concentration  problems  encountered. 


Graphite  Industry  in  Alabama 

The  following  is  a  list  of  the  graphite  companies 
v.'hich  operated  plants  in  Alabama  during  1918,  as  com- 
piled by  W.  F.  Prouty,  of  the  Geological  Survey  of 
Alabama.  The  list  is  arranged  alphabetically,  the  post- 
office  address  and  the  situation  of  the  plant  being  given 
in  each  case.  It  was  the  intention  to  publish  the  table 
with  Dr.  Prouty's  article  "Alabama  Graphite  in  191S," 
which  appeared  in  the  Jan.  25  issue  of  the  Journal, 
but  for  unavoidable  reasons  it  was  impossible  to  do  so. 


GRAPMITK  COMP.^MK!*  IN   AI..\BAM  \ 


Name  ..f  ronip.i 
Arnif  Graphitf  Co 
AUbamii  Graphite  Co..  No.  I  platir 
.\labama  Craphito  Co.,  No.  2 
CB  Allen  Graphite  Co  . 

Aineriran  Graphite  Co         

.Axhiaod  Graphite  Co         

AtlaH  Graphite  Co 

Axton-N.x'  Graphite  Co 
Carbon  Mountain  Graphite  Co 
Ceylon  Graphite  Co.. 
Clay  County  Graphite  Co 
Crueible  Flake  Graphite  Co 
Co-ntalline  Flake  Graphite  Co 
r)ianionrl  Graphite  Co 
Duro  Flake  Graphite  Co 
Kaele  Graphite  Co.  (i) 

Empire  Graphite  Co.  (n) 

Flaketn«n  Graphite  Co 
GrHKlwater  Graphite  Co 
Graphite  Company  of  Amerira 
Griewmer-Graphile  Co 
Graphite  Mills.  !nr 
M.K»l-<;ravei.  Grriphite  Cn 
Jeffer«on<irnpIiite  Co 
JenninipfiraphileCo.  No.  I  plant 
.lenninipi  Graphite  Co.  No.  2  plant 
King  Graphite  <'o 

I,il)erty  f  ;raphite  Co      

I.in.villrfiraphiteCo      . 
Mav  Brother. Ciraphite  Co 
Monitor  firaphite  Co 
Ni,li.,i,il   11. 1.    ';r:il>hileC.. 


iTUi.t   Ilurni.l  II.  I 'tis 


A.ihland 

3l 

lilt's    .\    W     ,,|     \-hl...!,l 

.\shland-  . 

5i 

miles  W  of  A.-hlnnil 

Ashland 

61 

miles  N  W  uf  Asliliiii.l 

Ashland. .  . 

(>i 

miles  SW  of  Ashland 

Gad«len 

2i 

lili'S  N  W  of  Ashh.nd 

.\8hland 

4) 

miles  N  of  W  of  A^hhin.l 

Ashland 

8i 

lilesSWof  Ashlan.I 

Ashland           . 

6  I 

liles  N  W  of  Ashland 

l.ineville 

Gr 

aphitc-.  2  miles  S  E  of  Pyrilon.  5  mUes  N  E  of  .A» 
ifles  S  W  of  Hollins 

Hirniinjcham 

2i 

Aahhuul 

Ha 

.ssell  Gap,  2  miles  N  of  AshUnd 
liles  S  \V  of  Ashland 

50  nrondway.  Ne»  Y..rk 

7i 

Ashland 

3  miles  N  K  of  Ashland 

Alexander  City 

Svlaeallffa        

6 

miles  N  W  of  Roekford 

Ashland 

7 

miles  S  W  of  Ashlanil 

Ashland.  . . 

7 

miles  8  W  of  Ashland 

Mountain  Crr<k    

} 

miles  N  E  of  Mountain  Creek 

Goodwater 

1  1 

lile  \  W  of  G„.Ki«Ht.r 

(iomlwater 

1  1 

lileN  WofG...«l»ater 

Ashland    

4 
2 
7 
6i 

2 

mil™  W  of  Ashlan.I 

Ashland    

miles  W  of  Ashlan.I 

Alexander  City    

miles  S  W  of  .V.hlaii.l 

Kirnnnieham 

liles  S  W  of  Ashlnn.l 

l.ineville.  , 

miles  N  K  of  Ashland 

I..ineville 

2 
2 

miles  N  K  of  Ashlan.I 

l.ineville 

miles  N  W  of  Ashland 

Rirmingham 

I.inevilTe 

5 

liles  N  W  of  Lin.ville 

4 

miles  N  W  of  l.ineville 

Ashland 

5 

miles  N  W  of  Ashland 

Ashland 

^ 

miles  N  of  Ashlan.I 

Ashland 

2 

miles  N  W  of  \shlan.l 

Clairninnt  Sprinifs 

31 

miles  S  of  Chan.ll.T  and  4)  miles  W   of  Ashlud 

Talla.leira 

niles  N  E  ..f  Pnrkdnle 

l.ineville 

4| 

miles  N  K  of  .\>hlanil 

Ashland 

4)  milea  S  W  n(  Ashland 

\shliind 

7  miles  .><  W  of  A-I.lan.l 

\shlnn<l 

2 

niles  N  of  Ashland 

Xshlalld 

'^ 

miles  N  W   of  Ashlan.I 

\4.land 

miles  N  \V  .,f   \.|,lni..l 

Mount  Read  &  Roscbcrry  Mines 

The  directoffl'  report  and  statement  of  accounts  for 
the  year  ended  Sept.  30,  1918,  for  the  Mount  Read  & 
Roseberry  Mines,  Ltd.,  of  Tasmania,  says  that  a  par- 
cel of  110  tons  of  ore  was  purchased  during  the 
year  by  the  Anaconda  Copper  Mining  Co..  and  treated 
at  its  Great  Falls  electrolytic  zinc  plant,  payment  being 
made  for  the  zinc,  lead,  silver,  and  gold  contents.  The 
opinion  wa.''  then  expressed  that  the  ore  was  excep- 
tionally suitable  for  that  method  of  treatment.  E.  R. 
Crutcher,  formerly  of  the  staff  of  the  Anaconda  com- 
pany, is  now  engaged  on  preliminary  laboratory  research 
work  at  Queenstown.  Tasmania;  and  it  is  purposed  to 
install  an  experimental  plant,  with  a  daily  capacity  of 
about   one   ton   of   metallic    zinc,    as    soon    as    possible. 


Canadian   Mining  Law 

Speaking  at  the  annual  general  meeting  of  the  Cana- 
dian Mining  Institute,  A.  W.  G.  Wil.son  said: 

"The  codification  of  existing  mining  laws,  and  their 
amendment  where  necessary,  will  have  to  be  considered. 
It  m:n  .ippear  desirable  to  so  amend  existing  laws  that 
the  KMinlry  may  be  assured  that  in  the  future  the  con- 
trol of  important  mineral  resources  shall  be  vested  only 
in  the  li;uuls  of  residents  of  Canada  or  subjects  of  the 
British  Kmpire.  This  action  has  beer  taken  with  re- 
spect to  natural  gas  and  petroleum  resources,  and  it 
may  be  desirable  to  extend  it  to  other  similar  resources 
that  are  essential  for  military  purposes  or  to  en.-ible 
Canadii  to  secure  and  maintain  commercial  indepen- 
dence    ."^urh  legislation  is  in  force  in  other  countries." 
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Utilizing  A^olcano  Steam 

The  utilization  of  volcanic  power  is  a  new  industrial 
exploitation  which  is  being  made  in  Italy.  According 
to  Italia?}  Netcs  Service,  the  present  enormous  price  of 
coal  has  led  to  the  development  of  this  manner  of 
securing  heat. 

The  first  e.xperiments  were  made  some  years  before 
the  war  by  Prince  Ginori-Conti,  in  Tuscany,  at  Lar- 
derello,  near  the  salt  mines  of  Volterra,  a  region 
extensivelj  covered  with  volcanic  formations,  the  most 
wonderful  being  the  so-called  "soffioni,"  which  are 
certain  volcanic  vents  omitting  powerful  jets  of  hot 
steam  containing  boric  salts  and  various  gases  used 
in  the  extraction  of  boracic  acid. 

In  1905,  Prince  Ginori-Conti  applied  this  natural 
steam  to  a  40-hp.  engine,  using  only  a  small  section  of 
the  Nenella  fissure,  which  is  the  most  powerful  "sof- 
fione,"  the  steam  ejected  having  a  pressure  of  five 
atmospheres.  The  results  obtained  during  several  years 
of  experimentation  were  satisfactory,  so  that  he  con- 


energy  of  these  "soffioni"  on  a  much  larger  scale,  but  as 
other  substances  are  emitted  with  the  steam,  among 
them  sulphuric  acid,  which  corrodes  metals,  particularly 
iron,  and  therefore  the  pipes  in  which  the  steam  was 
to  be  collected,  he  attempted  to  use  this  steam  only 
for  heating.  Three  turbine-alternators  of  3000  kw. 
each  were  installed,  fed  by  boilers  at  low  pressure  not 
heated  by  coal  or  other  combustible  fuel,  but  by  the 
natural  steam,  superheated  to  165°  C.,  issuing  from 
the  "soffioni"  and  piped  and  carried  to  the  boilers. 

Today  the  works  at  Larderello  have  a  central  plant 
of  16,000  hp.  operating  without  interruption  and  dis- 
tributing current  to  Florence,  Livorno,  and  Grosseto,  and 
its  capacity  is  soon  to  be  increased. 


The  Ruck  Zinc-Distilling  Furnace 

The  accompanying  engravings  are  interesting  as 
illustrations  of  a  recent  type  of  distilling  furnace 
introduced  at  the  works  of  the  English  Crown  Spelter 
Co.    by    E.    Ruck,    general    manager    of   that    company. 


Fli;     1       (JKNKR.AI^   VIKW  OP   RUCK    RIOGKX  KKATl  VI-:   Zl.XC    DISTILLING    KrK.XACK 


tinned  to  make  larger  and  deeper  borings,  measuring 
the  force  of  the  steam  ejected.  Combined,  this  force 
could  operate  engines  of  many  thousand  horsepower. 
In  1912  an  experiment  was  made,  wisely  on  a  more 
modest  scale  but  sufficient  in  scope  to  obtain  conclusive 
results,  for  which  a  300-hp.  turbine-alternator  was 
used.  Later,  because  of  the  enormous  increase  in  the 
price  of  coal,  the  prince  decided  to  exploit  the  thermic 


The  specially  interesting  feature  of  this  furnace  is  the 
provision  of  gas  and  air  conduits  in  the  front  wall  of 
the  furnace,  which  is  intended  to  improve  the  heating 
of  the  front  ends  of  the  retorts.  It  will  be  noticed, 
furthermore,  that  while  the  general  lines  of  this  fur- 
nace are  of  the  Rhenish  type,  the  front  ends  of  the 
retorts  are  broad  pretty  nearly  to  the  face  of  the  fur- 
nace, as  in  the  ordinary  Belgian  type. 
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Referring  to  the  drawing,  A  shows  the  air  regener- 
ators, and  B  the  gas  regenerators.  Part  of  the  hot 
gases  from  the  regenerators  pass  upward  over  the 
retorts  C.  D.  E,  through  passages  at  G,  while  the  front 
ends  of  the  retorts  in  the  second  tier  are  heated  by  the 
gases  passing  through  the  flues  H,  J,  in  the  direction 
of  the  arrows.  These  passages,  it  will  be  noted,  have 
outlets  in  the  neighborhood  of  the  front  ends  of  the 


FIG.    2.      TRAXSVKRSE    SECTION    OF    RUCK    FURN.4CK 

retorts.  Suitable  provision  is  made  for  cleaning  the 
flues,  the  openings  being  normally  closed  with  bricks 
in  the  usual  manner. 

In  the  distillation  of  754  tons  of  ore,  averaging 
46.54%  zinc,  the  coal  consumption  was  1.15  ton  per  ton 
of  ore,  which  was  considered  to  b€  materially  better 
than  the  results  obtained  by  the  older  furnaces  in  the 
same  works. 


Canada's  International  Relations* 

Canada  is  economically  dependent  on  other  territories. 
We  lack  many  commodities  essential  to  commercial  in- 
dependence, such  as  supplies  of  raw  sulphur,  iron, 
coal,  and  other  materials.  We  are  dependent  on  outside 
sources,  in  part  foreign,  for  much  of  the  iron  ores  which 
are  converted  into  pig  iron  and  steel  in  our  blast  fur- 
naces. We  produce  no  anthracite  coal.  Central  Can- 
ada, in  which  is  nearly  one-half  of  our  population,  and 
about  one-half  of  our  manufacturing  industries,  is,  at 
present,  directly  dependent  on  the  United  States  for 
winter  fuel,  and  for  steam  power.  The  coal  fields  of 
eastern  and  western  Canada  could  not  be  developed  suf- 
ficiently to  enable  them  to  replace  this  foreign  fuel 
supply  in  less  than  three  years'  time,  were  that  supply 
suddenly  withdrawn.  Fuel  supplied  from  the.-*e  fields 
would  not  be  so  satisfactory  to  the  consumer  and  would 
cost  much  more.  Our  present  house-heating  appliances 
are  not  adapted  to  using  this  type  of  fuel,  and  the  peo- 
ple would  experience  difficulty  in  learning  how  to  u.se  it 
properly.     Our  present  transportation  systems  are  not 

•Abulract  from  A  W  O  'WUBOn's  niMrpwi  nl  tho  Annunl  (Jpii- 
crnl  Meeting  of  (he  CnnncMan   .Mining  Inslltulc.   Mnrrh.   l!>li 


capable  of  handling  the  additional  traffic  that  would  de- 
velop, and  would  have  to  be  expanded.  This  expansion 
would  be  costly  and  would  require  considerable  time  for 
effective  development. 

On  the  other  hand,  the  United  States  is  practically  de- 
pendent upon  Canada  for  nickel,  asbestos,  and  for  cer- 
tain other  materials.  An  extensive  trade  has  been  de- 
veloped between  the  two  countries  in  both  raw  and  man- 
ufactured mineral  products.  The  most  important  elec- 
tro-chemical industries  of  the  continent  are  situated 
at  Niagara  Falls,  on  both  sides  of  the  international 
boundary,  and  are  dependent  on  the  electrical  power 
generated  thers.  We  are  reported  to  possess  material 
i«ser\'es  of  potential  power,  a  portion  of  which  we  will 
be  able  to  exchange  for  essential  commodities  that  we  do 
not  possess,  or  which  are  not  at  present  convenient  of 
access.  Eventually  we  will  probably  control  the  sup- 
plies of  coking  coals  and  the  byprotluct  coke  industr>-  of 
the  continent.  International  relations  arising  from  these 
conditions  will  need  consideration,  preceded  by  accurate 
investigation,  some  of  which  is  now  in  progress. 

At  present  about  SO^^c  of  the  nickel  industry,  approx- 
imately 90^r  of  the  copper  industn,-,  a  percentage  of  the 
iron  and  steel  industry,  and  nearly  the  whole  of  the 
heavj-  chemical  and  fertilizer  industry,  and  portions, 
or  the  whole,  of  many  other  industries,  are  controlled 
by  citizens  of  the  United  States,  and  many  of  the  head 
offices  of  the  companies  concerned  are  situated  outside 
of  Canada.  The  same  is  true  of  many  minor  industries. 
In  a  number  of  cases  the  control  of  the  greater  portion 
of  the  raw  materials  now  produced,  and  which  would 
be  required  by  industries  not  now  established  in  Canada, 
is  in  foreign  hands.  At  the  present  time  a  copper  re- 
finery owned  by  citizens  of  the  British  Empire  would  be 
almost  wholly  dependent  for  its  supply  of  raw  material 
in  the  form  of  blister  copper  (90-98'^r  pure)  on  the 
product  of  mines  and  smelteries  owmed  by  foreigners. 
The  same  is  true  of  nickel,  sulphuric  acid,  nitric  acid, 
hydrochloric  acid,  and  many  other  products. 

This  condition  of  affairs  gives  rise  to  several  prob- 
lems, the  most  important  of  which  involve  the  considera- 
tion of  ways  and  means  to  persuade  or  compel  the  for- 
eign owners  of  basic  industries  to  produce  finished 
oroducts  in  Canada. 


Copper  Kconomy  in  Telephone  Work* 

The  reduction,  which  has  been  found  practicable,  of 
the  size  of  thf  wire  and  the  weight  of  copper  required 
in  the  transmission  circuits  of  telephone  companies  not 
only  greatly  reduced  the  cost  of  material,  but  made  it 
possible  to  u.se,  in  the  underground  conduits,  cables 
with  as  high  as  ,'?0  times  the  number  of  circuits  for 
which  they  were  originally  intended.  When  it  is  con- 
sidered that  there  are  over  20,000.000  mile.s  of  copper 
wire  in  use.  and  that  the  reduction  in  weight  is  from 
one-half  to  even  one-quarter  of  what  was  formerly 
needed,  the  saving  ran  be  appreciated.  And  when  it  is 
realized  that  the  underground  conduits  for  the  telephone 
cables  have  cost  over  $100,000,000.  some  idea  of  the 
saving  in  construction  through  increased  capacity  can 
be  formed. 

•Abulmrt  frorr  n  Irtirr  from  Theo.  N.  Vmi  to  the  Hon.  John 
A  Moon.  ihnlrniRn.  ""ommHtfe  on  the  Pout  Oflloe  »nd  Post 
Rnndfi     Wnnhlnitton.    t>     <' 
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Concreting  Prospect  Drill  Holes 


By  ROY  H.  POSTON* 


In  the  Southeast  Missouri  lead  district  the  forma- 
tions are  such  that  exploratory  drill  penetrations 
through  the  strata  often  form  channels  for  un- 
derground  loater,  and  this  condition  imposes  a 
serious  handicap  in  mine  pumping  operations. 
The  practice  of  plugging  the  openings  with 
concrete  has  proved  successful  in  stopping  the 
floiv.  Three  examples  illustrating  how  this  was 
done     under     different     conditions     are     given. 


PROSPECT  drill  holes  sunk  from  the  surface  fre- 
quently penetrate  crevices,  fissures,  channels,  or 
porous-rock  areas  that  serve  as  passageways  for 
water  in  its  downward  course  to  subterranean  stream 
or  reservoir,  and  occasionally  such  drill  holes  are  di- 
rected into  or  through  the  reservoir  itself.  If  the  bore 
hole  is  cut  below  this  water  reservoir  or  stratum,  by  an 
underground  stope  or  drift,  the  water  diverted  by  the 
hole  from  its  natural  course  flows  directly  into  the  mine, 
thereby  throwing  an  unnecessary  burden  upon  its  pump- 
ing facilities.  The  flow  of  water  may  often  be  stopped 
before  it  enters  the  mine  by  inserting  a  wooden  plug 
in  the  bore  hole,  but  this  is  not  always  possible,  because 
of  varying  conditions  such  as  the  height  of  the  mine 
roof,  and  the  velocity  of  the  flow  of  water;  and  other 
methods  must  be  employed. 

Determining  the  Water  Channel  in  a  Drill  Hole 

An  effective  and  inexpensive  method  of  curtailing 
flows  from  the  sources  mentioned  is  to  concrete  the 
bore  hole  either  from  top  to  bottom  or  across  the  of- 
fending channel  or  water  supply.  The  position  of  the 
channel  may  be  determined  by  lowering  a  small  piece 
of  wood,  suspended  from  an  ordinary  cord,  into  the  hole 
until  the  "pull"  on  the  string  indicates  that  the  channel 
has  been  reached,  the  "pull"  being  easily  perceptible  if 
the  water  is  still  flowing  from  it.  The  measurement  of 
the  string  then  determines  the  channel  with  respect  to 
the  collar  of  the  hole.  A  standard  cement  is  used  in 
the  ordinary  proportions  required  for  concrete  founda- 
tions and  walks,  but  it  is  essential  that  the  mixture  be 
made  thin  enough  to  facilitate  pouring  into  a  hole  of 
small  diameter,  and  lumps  or  small  rocks  that  would 
be  permissible  in  other  kinds  of  work  must  be  elim- 
inated. 

Marking  the  Position  and  Plugging  the  Drill  Hole 

Diamond-drill  holes  in  the  Missouri  districts  vary 
from  11  in.  to  4  in.  in  diameter,  and  occasionally  are 
larger,  and  they  are  consequently  easier  and  less  ex- 
pensive to  concrete  than  churn  drill  holes,  the  diameters 
of  which  are  commonly  6  in.  or  more.  Before  starting  a 
bore  hole,  a  short  piece  of  iron  pipe,  slightly  larger  in 
diameter  than  the  gage  of  the  drill  bit,  is  set  in  solid 
rock  and  firmly  wedged  into  a  vertical  position  by 
means  of  wooden  wedges,  the  procedure  being  known 
to  drillers  as  "corking."     This  pipe,  usually  known  as 

•St.   Francois,   Missouri. 


the  "sleeve,"  projects  several  inches  above  the  ground, 
and  serves  as  a  guide  for  the  drill  bit  when  beginning 
the  hole.  When  the  hole  is  fathomed,  or  finished,  this 
sleeve  pipe  is  usually  left  in  position,  to  mark  the  exact 
situation  of  the  hole  for  future  reference.  It  should 
immediately  be  plugged  to  keep  mischievous  boys,  sur- 
face drainage,  or  other  agencies  from  clogging  or  filling 
it  with  debri.i.  The  plugging  requires  little  time  and 
trouble,  and  should  be  insisted  upon  by  every  drill  fore- 
man, for  it  is  usually  quite  a  task,  if  not  entirely  im- 
possible, to  clear  a  hole  of  accumulated  material  if  it 
has  been  left  open  for  any  length  of  time.  A  cheap  and 
eflJicient  method  of  plugging  a  diamond-drill  hole  has 
already  been  described'. 

Hole  Must  Be  Clear  Throughout  Entire  Length 
After  ascertaining  the  depth  of  the  hole  from  the 
drillers'  log  or  other  source,  the  first  step  is  to  make 
sure  that  the  hole  is  absolutely  clear  for  its  entire 
length.  One  method  of  doing  this  is  by  lowering  an 
iron  weight  into  the  hole.    The  weight  should  be  about 


FIG.    1.      DYNAMITE    CARTRIDGE    PREPARED    FOR    USE    IN 
DRILL   HOLES 

12  in.  long,  weigh  3  or  4  lb.  and  be  slightly  less  in 
diameter  than  the  bore  hole.  One  end  should  be  pointed, 
and  a  small  hole  made  in  the  other  allows  the  insertion 
of  a  strong  steel  wire.  Small  rocks,  pieces  of  core,  and 
other  similar  obstacles  may  be  forced  downward  by 
pounding  carefully  with  the  weight,  as  the  pointed  end 
serves  to  break  up  and  dislodge  the  pieces.  If  a  par- 
ticularly stubborn  obstacle  is  encountered  that  will  not 
yield  to  the  hammering  of  the  weight,  a  small  charge  of 
dynamite  e.xploded  thereon  will  usually  force  it  down, 
but  this  practice  is  not  to  be  recommended  except  as  a 
last  resort,  as  the  character  of  the  rock  in  the  vicinity 
of  the  shot  may  be  such  as  to  fill  the  hole  with  loose 
particles  of  rock  broken  by  the  shot  itself.  Usually 
one-third  or  one-half  a  standard  stick  of  dynamite  will 
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serve  the  purpose,  and  it  may  be  prepared  for  firing  as 
shown  in  Fig.  1,  this  being,  in  my  opinion,  an  excellent 
method,  as  it  presents  no  projections  to  catch  the  sides 
of  the  bore  hole  in  its  descent. 

Care  must  be  taken  in  lowering  the  weight  into  a 
hole,  as  water  flowing  from  side  channels  or  crevices 
may  sometimes  dam  up  on  top  of  the  weight  and  cause 
enough  extra  strain  to  be  thrown  on  the  wire  to  seriously 
inconvenience  the  operator.  For  this  and  other  rea- 
sons the  wire  should  never  be  allowed  to  play  out  over 
the  sharp  edge  of  the  sleeve  pipe,  but  should  be  placed 
over  some  round  object,  such  as  a  pick  or  shovel  handle, 
tc  prevent  unnecessary  kinks  or  the  shearing  of  any 
of  the  metal  in  the  wire  on  its  passage  into  the 
borehole. 

When  the  hole  has  been  cleaned  throughout  its  entire 
length,  the  lower  end,  if  open,  is  plugged  to  retain  the 


and  must  be  of  sufficient  streng'Ji  'o  sustain  the  weight 
of  the  concrete  in  the  hole  until  the  mixture  has  set. 
In  this  method,  the  weight  employed  should  be  different 
from  that  used  to  clear  the  hole  of  obstacles  and  should 
have  a  square  top  or  shoulder  to  provide  better  sup- 
port for  the  concrete  to  rest  upon.  The  wire  should 
be  of  steel  and  of  sufficient  tensile  strength  to  hold  the 
load,  which  will  depend  on  the  diameter  and  depth  of 
the  hole.  It  should  be  free  from  all  bends  and  kinks, 
and  preferably  should  be  in  one  piece,  but  if  it  becomes 
necessary  to  splice,  the  work  should  be  carefully  done. 


WOODEN  REEL  EOff  WIRE 
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concrete  when  it  is  poured.  This  may  be  done  in  various 
ways  and  depends  on  existing  conditions.  If  the  hole 
is  cut  underground  by  a  drift  or  stope,  and  the  back  is 
accessible,  a  wooden  plug  may  be  driven  into  the  hole, 
but  if  the  roof  is  too  high  to  reach,  or  the  mme  is  filled 
with  water,  other  means  must  be  employed. 

Methods  of  Plugging  Drill  Holes 

Fig.  2  illustrates  8  method  employed  when  a  drift 
was  filled  with  water  and  the  hole  was  therefore  inac- 
cessible. Fig.  3  shows  a  method  used  to  plug  a  drill 
hole  cut  by  underground  workings  where  the  roof  was 
inaccessible,  but  could  be  seen  by  means  of  a  strong 
light.  In  this  instance,  the  weight  was  first  lowered 
through  the  hole  into  the  mine-working  to  an  assistant, 
who  tied  a  piece  of  ordinary  cotton  waste  securely  to  the 
top  of  the  weight.  The  waste  forms  a  tight  sleeve  or 
"park"  iirnund  the  wri>?ht.  so  that  when  it  is  drawn  into 
the  hole  from  above,  the  opening  is  completely  filled  and 
ready  for  concreting.  The  wire  should  be  securely  fas- 
tened to  somo  solid  object  near  the  collar  of  the  hole, 


After  cementing,  the  wire  must  not  be  untied  from  the 
support  on  surface  for  at  least  48  hours. 

Fig.  4  illustrates  a  method  of  concreting  a  churn- 
drill  hole,  in  which  it  was  necessary  to  shut  off  the  flow 
of  water  from  nearby  channels  and  at  the  same  time  to 
leave  the  hole  opoii  to  provide  ventilation  for  a 
stope.  A  piece  of  pipe  of  a  diameter  4  in.  less  than 
that  of  the  hole  was  fitted  at  one  end  with  a  pair  of 
iron  clamps  that  could  pass  freely  into  the  hole.  A 
wooden  disk  was  pl:\cod  above  the  clamps  and  served  as 
a  base  for  the  conrrote.  When  in  place  the  pipe  was 
supported  on  the  surface  by  means  of  clamps. 

I  know  of  one  inst;ince  where  it  was  impossible  to 
find  tho  collar  of  n  rrrt.iin  hole  on  surface  and  it  became 
necrss.iry  to  plug  the  hiile  from  the  underground  work- 
ings This  was  demo  l>y  filling  standard  W  in.  x  6  in. 
tampmjr  bags  with  wrt  concrete  and  pushing  them  up 
into  thu  hole,  one  at  .i  linic.  using  a  short  section  of  pipe. 
When  no  more  concrete  could  be  forced  into  position,  the 
hole  "n"!  plugged  by  moans  of  a  soft  pine  stopper  that 
had  [HI  viously  been  so.ike<l  in  water.   This  plug  soon  ex- 
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panded  and  held  the  concrete  in  position  until  it  had  set. 
Other  conditions  may  be  encountered  in  the  work  of 
concreting  drill  holes,  and  these  must  be  met  by  the  ex- 
perience and  ingenuity  of  the  man  in  charge  of  'the 
work.  As  only  a  small  batch  of  concrete  is  necessary- 
for  each  hole,  it  is  usually  mixed  by  hand  by  the  side  of 
the  hole  to  be  sealed.  All  the  necessary  material  and 
paraphernalia  for  the  work  may  be  easily  loaded  into 
a  one-horse  wagon  and  transported  from  hole  to  hole 
with  little  loss  of  time  or  inconvenience. 


Discharging  Water  From  Mining  Plants 

By  Chesla  C.  Sherlock* 

The  pollution  of  streams  by  mining  operations  has 
already  been  discussed'.  In  the  present  paper  those 
cases  will  be  considered  where  the  mine  operator  or 
owner  has  discharged  water  or  other  substances  from 
his  mining  property  so  that  it  will  flow  over  the  land 
or  property  of  another  in  obedience  to  the  law  of  gravi- 
tation. 

In  the  former  discussion  those  principles  of  law  re- 
garding the  rights  and  obligations  of  riparian  owners 
in  respect  to  such  matter  as  might  be  brought  from  the 
mine  and  discharged  into  the  stream  were  pertinent. 
But  the  courts  are  agreed  that  the  principles  governing 
riparian  owners  do  not  apply  in  instances  where  water 
is  taken  from  a  subterranean  course,  brought  to  the 
surface,  and  dischai-ged  so  that  it  will  flow,  according  to 
the  lay  of  the  land,  upon  the  property  of  another. 

Riparian  rights  are  something  which  are  acquired 
with  notice  by  the  man  who  buys  land  adjoining  a 
stream;  and  the  existence  of  the  stream  is  notice  to 
him  that  he  must  accept  the  rights  of  a  mere  riparian 
owner.  He  cannot  exercise  any  other  right  in  such 
an  instance,  because  if  he  did  so  he  would  be  in  a  posi- 
tion to  cut  off  the  rights  of  the  owners  of  other  land 
facing  the  stream  who  might  be  below  him.  But  when 
the  owner  of  land  is  not  located  upon  the  course  of  a 
stream,  even  though  his  land  is  below  that  of  a  mine 
owner,  entirely  different  principles  of  law  apply  in 
case  water  is  discharged  from  the  mine  so  that  it  will 
enter  his  land  and  do  damage  to  it. 

When  a  man  buys  land  which  is  lower  than  adjoining 
land,  he  takes  it  with  notice  that  he  cannot  hold  the 
owners  of  the  higher  land  liable  for  such  vi'ater  as  may 
flow  on  his  property  by  natural  drainage,  but  the  mere 
fact  that  he  is  bound  to  accept  the  water  flowing  by 
natural  drainage  from  the  land  of  another  does  not 
give  the  owner  of  the  higher  land  the  right  to  alter 
this  flow  or  to  increase  it  so  as  to  add  to  the  reasonable 
natural  flow  of  water  upon  the  land  of  the  lower  owner. 

In  other  words,  so  long  as  the  water  flowing  onto 
the  land  of  the  lower  owner  is  the  result  of  natural 
drainage,  the  said  lower  ovsmer  cannot  complain;  but 
if  the  water  flowing  onto  his  land  is  the  result  of 
artificial  means  or  methods  adopted  by  the  higher  owner, 
then  he  has  some  rights  which  he  may  assert. 

Even  though  there  is  a  natural  drainage  of  consider- 
able water  onto  the  land  of  the  lower  owner,  no  princi- 
ples of  riparian  ownership  apply;  and,  even  if  water  is 
flowing  with  more  or  less  regularity  upon  the  land  of 
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the  lower  owner,  the  mine  owner  has  no  right  to  change 
its  character  by  adding  to  its  content  any  other  sub- 
stance taken  from  the  mine,  nor  has  he  any  right  to 
add  to  its  volume  by  adding  pure  water  to  it,  without 
incurring  liability. 

This  does  not  mean  that  the  mine  owner  whose  mine 
is  located  at  a  higher  point  has  no  right  to  discharge 
water  or  other  substances  upon  his  own  land.  He  has 
that  right  beyond  the  shadow  of  a  doubt,  and  the  lower 
owner  cannot  prevent  his  so  doing,  but  the  liability  of 
the  mine  owner  begins  when  such  substances  or  water 
pass  from  his  own  land  onto  that  of  another. 

The  mine  owner  may  not  be  held  liable,  either,  in  case 
the  discharge  of  water  upon  his  own  land  subsequently 
flows  upon  the  land  of  another,  but  does  no  damage. 
This  decision  was  reached  by  the  South  Dakota  court, 
holding  that  the  lower  owner  had  no  right  to  enjoin 
the  work  of  the  higher  owner  when  such  flowing  of 
water  across  the  former's  land  did  him  bo  damage. 

If  the  mine  o^vner  can,  by  ".-;!:ght  expense,"  prevent 
the  water  which  he  discharges  from  his  mine  or  other 
operation  from  doing  the  lower  land  owner  any  damage, 
he  is  legally  bound  to  exert  such  means  and  spend  the 
money  necessary  to  prevent  such  damage  being  done. 
But.  said  the  Pennsylvania  court,  if  this  expense  would 
consume  all  the  profits  of  the  mining  operation,  then 
it  is  clearly  unreasonable  to  hold  the  mine  owner  to 
such  a  duty. 

The  court  said:  "If  the  expense  of  preventing  the 
damage  from  his  act  is  such  as  to  practically  counter- 
balance the  expected  profit  or  benefit,  then  it  is  clearly 
unreasonable  and  beyond  what  he  could  justly  be  called 
upon  to  assume.  If,  on  the  other  hand,  however  large 
in  actual  amount,  it  is  small  in  proportion  to  the  gain 
to  himself,  it  is  reasonable  in  regard  to  his  neighbor's 
rights,  and  he  should  pay  it  to  prevent  the  damage,  or 
should  make  compensation  for  the  injury  done.  Between 
these  two  extremes  lies  a  debatable  region  where  the 
cases  must  stand  upon  their  own  facts  under  the  only 
general  rule  that  can  be  laid  down  in  advance — that 
the  expense  required  would  so  detract  from  the  purpose 
and  benefit  of  the  contemplated  act  as  to  be  a  substantial 
deprivation  of  the  right  to  the  use  of  one's  own  property. 
If  damage  could  have  been  prevented  short  of  this,  it  is 
injuria  which  will  sustain  an  action." 

The  mine  owner's  liability  might  be  expressed  in  an- 
other way,  as  it  was  explained  by  the  Louisiana  court. 
If  a  man  buys  lower  land  he  is  bound  in  statutory 
servitude  to  receive  the  natural  drainage  of  the  higher 
land,  provided  that  no  agency  of  man  has  been  used 
to  make  that  servitude  more  burdensome  to  him.  But 
if  the  mine  operator  takes  water  and  other  substances 
out  of  his  mine  and  discharges  it  upon  his  own  land, 
then  he  is  bound  to  confine  it  there;  or  to  so  care  for  it 
that  it  will  do  no  injury  to  the  land  or  property  of 
another.  It  was  held  that  the  burden  to  perform  this 
duty  is  assumed  by  the  mine  owner  or  operator  as  soon 
as  he  brings  water  or  other  substance  to  the  surface 
and  discharges  it  upon  his  land,  having  notice  in  advance 
that  it  will  naturally  seek  the  lower  level  and  reach  the 
land  of  another. 

In  Maine  it  was  said  that  the  mere  fact  that  one 
has  conveyed  land  to  another  with  knowledge  that  it 
is  to  be  used  for  a  slate  quarry  will  not  estop  him  from 
demanding   damages   due   to   the   discharge    of   water 
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and  rocks  upon  hi.<  own  land.  There  the  mere  fact 
that  the  plaintiff  had  granted  the  quarry  to  another 
cannot  be  taken  to  confer  the  right  upon  the  owner 
of  the  quarry  to  make  an  illegal  use  of  it  so  as  to  injure 
the  grantor.  Nor  was  the  conveyance  to  be  regarded 
as  a  waiver  of  damages  in  working  the  quarry,  even 
though  the  grantor  knew  that  it  was  to  be  so  used 
by  the  purcha.ser. 

A  California  case  was  based  upon  slightly  different 
facts.  The  mine  owner  caused  water  to  flow  over  the 
land  of  another,  when  it  was  shown  that  it  would  not 
naturally  have  flowed  over  his  land,  in  obedience  to 
the  law  of  gravitation.  The  court  held  that  the  owner 
of  the  lower  land  was  entitled  to  an  injunction  to  pre- 
vent further  damage,  and  to  damages  for  the  injury 
already  done,  if  it  was  shown  f^at  the  circumstances 
did  not  authorize  or  justify  the  mine  owner  to  cause 
the  water  to  so  reach  the  land  of  the  lower  owner. 

In  another  California  case  the  court  said  that  the 
rule  is  general  that  when  one  brings  a  foreign  substance 
on  his  land  he  must  take  care  of  it,  and  not  permit  it 
to  injure  his  neighbor,  even  at  expense  to  himself. 
The  facts  in  this  case  showed  that  only  slight  expense 
was  necessary  to  prevent  injury  to  the  neighboring  land. 

In  a  Pennsylvania  case,  it  was  held  that  if  an  upper 
land  owner,  by  pumping,  increased  the  amount  of  water 
which  would  naturally  flow  upon  the  land  of  another, 
and,  by  artificial  means,  concentrated  it  at  one  point, 
that  he  was  prima  facie  liable  for  damages. 

In  an  Indiana  case,  the  mine  operator  admitted  that  he 
had  pumped  water  from  his  mine  so  that  it  would  in- 
crease the  natural  flow  upon  the  lower  land  owner,  but 
attempted  to  justify  such  action  upon  the  ground  that  it 
was  only  the  reasonable  consequence  of  his  right  to 
the  use  and  enjoyment  of  his  own  premises.  The  court 
held  that  the  question  of  whether  he  had  been  guilty 
of  negligence  in  so  acting  was  one  for  the  jury  to 
determine. 

In  another  Indiana  case,  it  was  contended  that  the 
increased  flow  of  water  was  only  the  consequence  of  a 
reasonable  use  of  the  land  in  carrying  out  the  mining 
operations,  and  therefore  justifiable.  The  court  said 
that  while  lower  land  is  servient  to  the  natural  drain- 
age flow  of  higher  land,  and  such  reasonable  contamina- 
tion as  might  occur  in  a  reasonable  use  of  said  land, 
yet  the  lower  land  is  not  servient  to  unreasonable  arti- 
ficial flowage,  and  if  the  injuries  could  have  been  pre- 
vented by  the  mine  owner  at  inconsiderable  cost  to 
himself,  as  the  evidence  seemed  to  indicate,  then  he  was 
liable  therefor. 


The  Licensing  of  Engineers. 

The  question  of  the  licensing  of  engineers  has  been 
taken  up  by  the  Engineering  Council,  and  a  License 
Committee  has  been  appointed  with  the  following  mem- 
bers: Chairman,  T.  L.  Condron,  Chicago,  111.;  F.  C. 
Shenehon,  Minneapolis,  Minn.:  F"arley  Gannett,  Harris- 
burg,  Penn.;  John  H.  Dunlap.  Iowa  City,  Iowa;  Arthur 
M.  Greene,  Jr.,  Troy,  N.  Y. ;  Caleb  M.  Saville,  Hartford, 
Conn.;  James  H.  Hcrrnn,  Cleveland,  Ohio;  A.  M.  Schoen, 
Atlanta,  Ga. ;  John  Klorer,  New  Orleans,  La.;  Philip  N. 
Moore,  St.  Louis,  Mo.;  A.  Lincoln  Fellows,  Denver, 
Colo.;  C.  H.  Snyder,  San  Francisco,  Calif.;  and  Amos 
Slater,  Seattle.  Washington. 


The  country  is  being  divided  into  districts  by  the 
chairman,  to  be  assigned  to  the  various  members  of  the 
committee  for  the  gathering  of  information  from  state 
officers,  and  others,  relative  to  existing  and  proposed 
legislation  on  the  subject  of  licensing  engineers  and 
architects.  The  committee  is  already  receiving  in- 
quiries for  information  and  assistance  on  this  subject. 


Safe  Cyanide  Fumigation* 

By  T.  O.  Smith 

Hydrocyanic  acid  gas  is  one  of  the  most  important 
fumigants,  but  its  application  is  attended  with  con- 
siderable danger  in  the  hands  of  one  not  thoroughly  fa- 
miliar with  its  properties.  A  simple  device  for  using 
it  with  safety  is  here  described. 

The  line.s  -shown  in  the  accompanying  cut  repre- 
sent the  walls  of  a  room  or  the  sides  of  a  box  in  which 
the  articles  to  be  fumigated  are  placed.  O  is  a  hole 
through  which  a  cord  connects  the  apparatus  with  the 
operator  on  the  outside.     A  large  beaker  is  placed  in 
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the  proper  position  with  regard  to  the  articles  to  be 
fumigated  and  the  required  amount  of  dilute  sulphuric 
acid  poured  into  it.  The  exact  amount  of  potassium 
or  sodium  cyanide  is  then  weighed  into  a  test  tube 
and  a  cork  inserted.  The  cord  which  extends  through 
0  is  tied  around  the  bottom  of  the  test  tube.  The  tube 
is  then  placed  across  the  beaker  with  the  bottom  rest- 
ing on  the  lip  as  shown.  The  lip  of  the  beaker  prevents 
it  from  rolling  off.  When  everything  is  in  readiness 
the  opi'iator  removes  the  cork  and,  stepping  away  from 
danger,  pulls  the  cord.  This  causes  the  test  tube  to  fall 
into  the  position  shown  in  Fig.  2,  dropping  the  cyan- 
ide into  the  acid.  In  this  manner  hydrocyanic  acid  gas 
may  bo  generated  in  any  desired  concentration,  without 
danger  to  the  operator. 


AiiKiican  Zinc  Products  C'onipany's 
Rolling   Mill  — Erratum 

In  our  issue  of  Niiv,  2,  1918,  in  de.scribing  the  zinc- 
rolling  mill  of  the  American  Zinc  Products  Co.,  at 
Greenc.i^tle,  Ind.,  it  was  stated  that  it  had  a  daily 
capacit\  ^'f  from  lono  to  1500  tons  of  zinc  plate  and 
sheets.  This  was  an  error;  the  figure  given  repre- 
sented tl  .    monthlii  lapacity. 


•Abitn   ■    1   from   D" 


iii««   Annlyitt,  Dec.   1!>18.   p.    18. 
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Linking  Up  Isolated   Mineral  Districts  by  the 
Loco.-Tractor  Transport  System* 


By  frank  dutton 


The  problem  of  the  opening  up  of  isolated  minei-al 
districts  in  non-mountainous  regions,  where  a 
heavy  initial  outlay  would  he  unjustifiable,  is 
usually  complicated  by  the  inefficiency  and  slow- 
ness of  animal  transport  over  rough  roads,  the 
comparatively  high  cost  of  ordinary  tractors,  and 
the  limitations  in  the  matter  of  locomotive  size 
and  lueight  in  connection  with  light  railways. 
The  new  system  to  be  described  uses  trucks  run- 
ning wholly  on  light  rails.  The  loco. -tract or, 
which  takes  the  place  of  a  locomotive,  is  shod 
with  solid  rubber  tires,  which  run  on  prepared 
strips  of  road  metal  on  each  side  of  the  rail- 
way track,  but  a  guiding  portion  runs  on  the 
rails.  The  practical  advantage  of  the  system  will 
be  obvious,  particularly  ivith  reference  to  the 
large    increase    in    haulage    power    obtainable. 

IT  HAS  been  said  that  transport  is  the  essence  of 
civilization,   and   it  is  everywhere  realized   that  the 
prosperity  of  a  country  is  largely  determined  by  the 
extent  of  its  transport  facilities. 

Science  has  provided  and  developed,  to  a  high  degree 
of  perfection,  the  wonderful  system  of  steamships  and 
railways.  These,  however,  are  in  the  nature  of  arterial 
lines  of  communication.  There  is,  nevertheless,  a 
serious  "missing  link"  in  the  railway  system  as  at  pres- 
ent evolved.  This  missing  link  is  the  transport  service 
required  to  open  up  and  develop  agricultural  and  min- 
eral districts,  and  so  connect  them  to  the  arterial 
railways  and  the  markets  of  the  world.  This  problem  is 
not  a  new  one;  indeed,  it  is  one  of  the  oldest,  and  yet 
no  solution  has  as  up  to  now  been  evolved  that  has  found 
general  acceptance  or  wide  application. 

Development  Needed  in  Pioneer  Railway  Service 

Railway  development  during  the  last  20  years  has 
all  been  in  the  direction  of  higher  speeds,  heavier  trains 
and  locomotives,  and  heavy  track.  The  development  in 
the  reverse  direction  for  pioneer  railway  services  has 
been  practically  at  a  standstill.  In  the  system  to  be 
described  the  problem  of  the  light  railway  for  devel- 
opment services  has  been  approached  from  an  entirely 
fresh  standpoint,  and  the  solution  adopted  will  be  found 
not  only  a  means  of  overcoming  all  the  technical  diffi- 
culties in  cheap  railway  construction  at  less  than  one- 
third  the  cost  of  the  cheapest  branch  railway,  but 
practically  as  cheap  as  a  hard  road. 

If  it  is  possible  to  apply  suitable  motive  power  to  a 
train  running  on  a  railway  built  with  rail  sections  of 
16  lb.  per  yard,  gradients  1  in  20,  and  curvature  of 
50-ft.  radius,  then  the  question  of  cheap  railway  con- 
struction would  appear  to  be  in  a  fair  way  to  being 
solved. 


The  results  obtained  and  tests  made  with  a  rubber- 
tired  road  tractor  put  me  in  possession  of  facts  that  I 
had  not  previously  seen  recorded,  and  which  apparently 
have  escaped  the  attention  of  those  interested  in  me- 
chanical traction.  This  experience  led  to  the  design  of 
a  loco.-tractor — a  special  form  of  machine  that  is  in- 
tended to  take  the  place  of  the  locomotive  on  pioneei 
light  railways.  The  loco.-tractor  will  operate  satisfac- 
torily on  a  railway  line  built  to  the  specification  already 
noted.     A   railway   to   this   standard  could   be   built   at 


•Abstracted    from    the    fiouth    .ifricnn    Journal    of    Industriet, 
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one-third  the  cost  of  the  cheapest  branch  railway,  and 
even  for  much  less  than  the  cost  of  a  first-class  road. 
The  loco.-tractor  system  is  based  on  the  two  following 
fundamental  principles : 

1.  The  low  tractive  resistance  of  vehicles  running 
on  rails,  as  compared  with  the  high  tractive  resistance 
of   vehicles   running   on   roads. 

Tractive  resistance  per  ton: 

Vehicles  on  rails,  6  to  20  lb. 
Vehicles  on  roads,  56  to  200  lb. 

2.  The  high  tractive  effort  obtained  by  using  solid 
rubber-tired  driving  wheels  running  on  roads,  as  com- 
pared with  the  low  tractive  effort  of  locomotives  running 
on  rails. 

Tractive  effort  per  ton  of  axle  load : 

Solid-rubber  tires  on  roads,  1330  lb. 
Locomotives  on  rails,  344  lb. 

Trucks  Run  on  Rails;  the  Tractor  Runs  on 
the  Road 

To  take  advantage  of  these  valuable  properties,  the 
loco.-tractor  system  uses  trucks  running  wholly  on  rails, 
thus  securing  the  greatest  possible  efficiency  in  utilizing 
power  for  hauling  purposes.  The  guiding  portion  of  the 
loco.-tractor  also  runs  on  the  rails,  but  the  driving 
wheels,  shod  with  solid-rubber  tires,  run  on  prepared 
strips  of  road  metal  on  each  side  of  the  railway  track. 
Thus,  for  a  given  horsepower  and  weight,  the  hauling 
power  is  four  times  as  great  as  with  ordinary  locomo- 
tives. The  three  principal  reasons  why  railways  can  be 
constructed  cheaply  on  the  loco.-tractor  system  lie  in  the 
facts  that  sharp  curves,  light  track,  and  steep  gradients 
can  be  used. 
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First,  as  regards  sharp  curves:  As  there  are  no 
coupled  driving  wheels  on  the  loco.-tractor,  and  as  the 
drivinp  axle  is  fitted  with  a  differential,  very  sharp 
curves  can  be  negotiated  without  risk  of  derailment  or 
loss  of  power,  or  fear  of  damajring  the  track.  Curves 
of  50-ft.  radius  offer  no  difficulties  whatever,  thus 
facilitating  cheap  construction  in  difficult  country  and 
enabling  the  railway  to  pass  through  villages  or  pass 
cultivated  areas  without  demolishing  buildings  or  ex- 
propriating valuable  land. 

Second,  as  rer/ards  light  rails  and  sleepers:  As  al- 
ready stated,  only  the  guiding  portion  of  the  loco.- 
tractor  is  carried  on  the  rails,  and,  as  this  weight  is 
small,  a  rail  heavier  than  16  lb.  per  yd.  is  unnecessary. 
No  matter  how  heavy  or  powerful  the  loco.-tractor  used 
may  be,  a  heavier  track  than  16  lb.  will  never  be  re- 
quired, as  the  heavy  driving  portion  of  the  loco.-tractor 
runs  on  the  special  wheelway  and  not  on  the  rails. 

Third,  as  regards  gradients:  The  high  tractive  effort 
obtained  by  means  of  the  solid  rubber-tired  driving 
wheels  can  be  turned  to  full  account  by  inti  jducing 
gearing  between  the  engine  and  the  driving  wheels. 
This  combination  gives  a  powerful  draw-bar  pull  for 
starting  and  when  running  at  low  speeds.  The  gradient 
used,  therefore,  is  almost  a  matter  of  indifference, 
hut  it  is  recommended  that,  wherever  possible,  the 
ruling  grade  should  not  be  steeper  than  1  in  20.  The 
high  starting  tractive  effort  of  the  loco.-tractor  enables 
it  to  start  with  a  full  load  on  a  l-in-14  grade,  with  all 
trucks  hanging  on  the  couplings  without  jerk  or  strain. 
This  is  impossible  with  the  ordinary  type  of  locomotive. 
A  further  advantage  of  the  system  is  that  the  trouble 
experienced  with  wet  or  greasy  rails  is  entirely  obviated. 

Trial  of  System  Gives  Good  Results 
A  trial  of  this  system  was  authorized  by  Sir  William 
Hoy,  and  a  test  section  has  been  laid  down  on  the  veld 
at  Canada  .Junction,  near  Johannesburg,  South  Africa. 
As  the  general  manager's  instructions  were  that  the 
test  should  be  a  severe  one,  grades  and  curves  were 
accordingly  incorporated  in  the  test  track  that  would 
never  be  encountered  in  actual  practice.  The  rails  and 
sleepers  were  not  ballasted,  but  just  laid  on  the  gravel 
and  dirt  found  on  the  site.  The  wheelways  for  the 
driving  wheels  were  comprised  of  the  same  material, 
and  received  no  preparation  whatever,  beyond  the  pres- 
sure of  the  wheels  of  the  loco.-tractor  running  over 
them  a  few  times.  Other  difficulties  were  introduced, 
such  aa  putting  the  super-elevation  on  the  wrong  side 
on  curves,  using  crippled  second-hand  track,  omitting 
check  rails  on  curves,  and  similar  modifications.  The 
curves  are  of  various  radii,  the  sharpest  being  37-ft. 
radius,  and  a  balloon  curve  of  ."iO-ft.  radius  forms  part 
of   the   line. 

As  regards  gradients,  fairly  long  grades  of  1  in  17 
and  1  in  18  are  used  on  the  straight,  though  there  is 
R  grade  of  1  in  18  on  a  100-ft.  curve.  This  is  equivalent 
to  a  grade  of  1  in  14  on  the  straight. 

The  rails  used  were  the  ordinary  mine-track  type, 
weighing  16  lb.  per  yd.,  with  the  usual  light-.steel  sleeper 
weighing  about  6  lb.  The  loco.-trac'or.  as  will  be 
seen  in  the  illustration,  is  a  rubber-tired  road  tractor 
which  was  converted  for  use  on  the  trial  railway.  The 
only  alternation  that  was  made  was  in  fitting  the  front 
axle  with   a   ball   socket,  so  that   a   four-wheeled    rail 


bogie  may  support  the  front  portion  of  the  loco.-tractor, 
instead  of  the  usual  steering  wheels.  The  latter  are 
raised  up  clear  of  the  ground  when  the  loco.-tractor 
is  running  on  the  railway.  The  weight  of  the  loco.- 
tractor  is  so  distributed  that  3000  lb.  rests  on  the  rails 
and  5655  lb.  on  the  driving  wheels. 

The  Loco.-Tractor  Is  Quickly  Con\-ertible 
The  loco.-tractor  can,  in  a  few  seconds,  be  converted 
from  road  to  rail,  or  vice  versa,  so  that  the  utility  of 
the  machine  is  exceptional.  It  is  as  serviceable  on  the 
road  as  on  the  rail,  without  any  alteration  whatever. 
The  tractor  is  fitted  with  a  35-hp,  engine  using  kero- 
sene as  fuel.  The  rear  axle  is  driven  by  a  worm  drive, 
and  it  is  believed  that  this  is  the  first  instance  where 
the  worm  drive  has  been  used  as  the  final  drive  for 
traction  purposes.  The  driving  wheels  are  particularly 
large,  being  4  ft.  in  diameter,  and  the  twin  rubber  tires 
are  5  in.  wide.  One  of  the  most  remarkable  features  of 
the  test  was  the  accuracy  with  which  the  driving  wheels 
aligned  themselves  to  the  setting  of  the  steering  bogie 
on  the  rail  track.  No  matter  how  many  times  or  in 
which  direction  the  loco.-tractor  ran  over  the  course,  the 
driving  wheels  followed  the  same  "spoor"  exactly.  The 
trucks  used  on  the  trial  were  high-sided  bogies  with  a 
floor  space  16  ft.  long  by  5  ft.  6  in.  wide.  The  test 
load  of  16  tons  was  made  up  with  railway  sleepers. 

Speed  Attained  Exceeds  Expectations 
In  view  of  the  adverse  conditions  of  the  test,  and  also 
of  the  fact  that  the  track  was  composed  of  crippled 
and  bent  rails,  it  was  thought  that  only  low  speed  would 
be  possible,  but  it  was  found  that  the  loco.-tractor  rode 
easily  at  18  miles  an  hour  and  took  the  50-ft.  curves 
at  12  miles  an  hour  with  perfect  steadiness.  Attempt,s 
were  made  to  derail  the  loco.-tractor  on  the  sharp  curves, 
and  excessive  speeds  were  run,  but  it  was  found  im- 
possible to  ceuse  a  derailment. 

The  loco.-tractor  could  stop  and  start  with  a  full  load 
on  any  grade  or  curve  on  the  trial  track,  without  any 
jerking  or  slipping,  and  this  with  the  full  weight  of  the 
train  hanging  on  the  tractor.  During  the  heavy  rains 
last  summer  a  cloudbiirst  occurred  at  Canada  Junction, 
which  washed  away  a  considerable  portion  of  the  trial 
track,  leaving  holes  over  a  foot  deep,  and  in  other 
places  piling  gravel  and  parth  on  the  track  to  a  depth 
of  several  inches.  Except  for  having  to  reduce  speed 
very  considerably,  the  tractor  successfully  passed  over 
these  obstructions,  which  had  not  been  removed. 

The  trial  at  Canada  .1  unction  sufficiently  demonstrated 
that  the  principle  is  entirely  practicable;  indeed,  the 
small  tractor  available  did  much  better  in  every  respect 
than  WHS  expected. 

Consolidated  M.  &  S.  Co.,  of  Canada 

The  ainiual  report  of  the  Consolidated  Mining  and 
Smelting  Co.,  of  Canada,  for  the  year  ended  Sept.  30, 
1918,  ind Kates  that  the  fiscal  year  began  under  un- 
favoral)!)'  conditions.  The  cost  of  producing  zinc  was 
still  very  high,  and  the  Imperial  Munitions  Board  had 
canceled  its  lead  contracts.  The  costs  of  producing  and 
smelting  lu^sland  ore  wore  steadily  increasing,  and  the 
margin  nf  profit  had  disappeared,  and  the  coke  supply 
was  very  unocrtain,  both  as  to  quantity  and  price.  All 
materials  w.re  almost  prohibitive  in  cost 
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Labor  was  extremely  restless,  owing  to  the  ever-in- 
creasing cost  of  necessaries  and  to  the  continued  agi- 
tation of  a  number  of  men  with  strong  I.  W.  W.  ten- 
dencies, who  endeavored  to  promote  sabotage,  misunder- 
standing, and  discontent.  Every  means  possible  was 
adopted  to  avoid  a  breach  with  the  men,  but,  finally,  de- 
mands were  made  in  such  a  manner  and  in  such  direct 
repudiation  of  a  definite  agreement  recently  negotiated, 
that  they  could  not  he  conceded.  The  men  walked  out 
on  Nov.  15,  1917.  The  staff  closed  down  the  plant,  un- 
loaded the  incoming  freight,  shipped  out  the  metals  on 
hand  and  kept  the  plant  in  repair.  After  six  weeks' 
cessation  from  work,  the  views  of  the  majority  of  the 
men  (who  never  really  favored  the  strike)  prevailed, 
and  the  men  returned  to  work  under  the  terms  of  the 
agreement. 

The  year's  operations  were  expensive,  owing  to  inter- 
mittent operation,  shortage  of  tonnage  caused  by  the 
reduced  purchasing  power  of  gold,  making  mining  oper- 
ations impossible,  and  heavy  overhead  expenditure.  The 
work  was  conducted  with  a  view  to  holding  the  loss 
down  as  low  as  possible.  The  metallurgical  results 
showed  improved  gold  recoveries. 

Operations  at  the  lead-smelting  plant  continued  to  be 
unprofitable  during  the  first  part  of  the  year.  This 
was  owing  mainly  to  the  fact  that  the  metal  recoveries 
were  not  as  high  as  the  quantities  paid  for.  The  metal 
losses  were  smaller  than  they  had  been  for  many  years, 
but  the  prices  paid  for  the  metal  lost  were  extremely 
high.  In  former  years,  each  unit  of  lead  lost  cost  the 
company  from  40  to  50c.,  whereas  in  1917-1918  the 
same  amount  of  metal  cost  as  much  as  $2.20. 

In  the  latter  part  of  the  year  much  improvement  was 
made  in  extracting  the  lead  from  the  smoke.  The  per- 
centage of  extraction  has  already  shown  a  substantial 
increase,  although  the  installation  to  take  full  advan- 
tage of  the  recent  discoveries  is  not  yet  completed.  For 
many  years  the  rates  charged  for  smelting  customs  lead 
ores  were  too  low  to  cover  the  metallurgical  losses 
and  operating  expenses.  On  Feb.  1,  1918,  these  rates 
were  advanced  to  cover  expenses  and  insure  a  small 
profit. 

Both  of  the  lead  and  copper  refineries  worked  on 
small  tonnages  most  of  the  year,  and  they  were  handi- 
capped on  that  account.  The  lead  refinery  showed  a 
reduction  in  costs,  especially  in  the  latter  months 
of  the  year,  and  proved  that  for  small  tonnage  plants 
the  Betts  process  can  compare  favorably  with  the 
Parkes  process.  The  acquisition  of  a  fluorspar  mine 
will  insure  a  further  reduction  in  cost,  the  fluorspar 
needed  having  formerly  been  purchased  in  the  East. 

In  the  copper  refinery  the  costs  have  been  about  as 
low  as  could  be  expected,  with  the  exception  of  the  melt- 
ing and  casting ,  of  refined  copper.  The  great  variety 
of  shapes  required  by  munitions  orders  for  the  small 
tonnage  handled,  and  the  difficulty  in  securing  com- 
petent labor  to  do  this  work,  made  it  advisable  to 
have  the  copper  cast  in  transit  at  Great  Falls,  Mont. 
In  the  meantime  the  melting  plant  is  being  enlarged 
and  equipped  to  handle  commercial  orders. 

The  sulphuric  and  hydrofluosilicic  acid  plants  were 
successfully  operated  throughout  the  year.  Several  im- 
provements were  made  in  the  hydrofluosilicic  acid  plant, 
and  there  is  now  no  diflSculty  in  making  suflScient  acid  to 
operate  the  entire  plant. 


Many  important  changes  have  been  made  in  the  zinc 
plant  and  concentrator.  At  the  beginning  of  the  year 
and  prior  to  that  date  the  cost  of  producing  zinc  wa.< 
so  high  that  it  would  have  been  impossible  to  keep  the 
plant  running  when  zinc  dropped  to  its  normal  price. 
The  plant  was  thoroughly  reorganized,  and  large  re- 
ductions were  made  in  costs.  Large-scale  experimental 
work  proved  that  further  improvements  could  be  made, 
more  particularly  in  concentration.  These  are  now  be- 
ing installed  in  the  plant,  and,  when  completed,  will 
reduce  the  cost  of  producing  zinc  much  further,  and 
will  also  enable  the  lead  and  silver  of  the  Sullivan  ore 
to  be  reclaimed.  The  whole  process  has  been  worked  out 
and  designed  for  the  complex  ores  of  the  Sullivan  mine. 
It  is  possible,  though,  that  other  ores  may  be  treated 
in  the  same  way,  but  sufficient  work  has  not  yet  been 
done  to  indicate  which  ores  may  and  which  may  not  be 
so  treated.  The  year's  developments  and  improvements 
have  demonstrated  that  at  last  the  problem  of  handling 
the  complex  Sullivan  zinc  ore  has  been  solved. 

With  a  plant  operating  on  from  1000  to  2000  tons  of 
this  ore  per  day  there  should  be  no  trouble  in  produc- 
ing zinc  and  lead  at  a  profit  on  any  market  that  has 
existed  in  recent  years,  provided  that  the  cost  of  labor 
and  supplies  falls  with  the  price  of  these  metals.  This 
successful  solution  of  the  problem  makes  available 
many  millions  of  tons  of  mixed  ore  in  the  Sullivan 
mine  which  formerly  could  not  be  considered  commercial 
ore,  although  high  in  metal  content. 

Although  all  the  present  plant  will  be  used,  substantial 
expenditures  on  capital  account  must  be  made  for  the 
necessary  extensions  to  treat  the  large  tonnage  men- 
tioned; besides,  it  will  take  a  considerable  time  to  do 
this  work. 

The  research  department,  which  has  become  an  im- 
portant part  of  the  organization,  worked  on  the  con- 
centration of  the  ores  in  Consolidated  and  other  mines; 
the  metallurgical  smoke  problem;  the  manufacture  of 
different  chemicals  from  byproducts,  and  the  solution 
of  the  various  difficulties  in  the  company's  different 
processes.  Some  headway  has  also  been  made  on  the 
concentration  of  the  low  sulphide  ores  from  Rossland. 
These  results  are  especially  encouraging,  as  the  portion 
of  the  Rossland  ores  most  amenable  to  concentration  is 
that  which  is  the  most  difl!icult  and  expensive  to  smelt. 
Great  strides  have  also  been  made  in  reducing  the  costs 
and  increasing  the  efficiency  in  the  mines,  though  the 
full  force  of  these  will  not  be  felt  till  working  condi- 
tions become  normal  again. 

In  concluding  the  statement  from  which  the  foregoing 
abstract  is  taken,  S.  G.  Blaylock,  the  assistant  general 
manager,  calls  attention  to  the  whole-hearted  loyalty 
and  energy  of  the  staff  who  have  been  working  out  the 
various  problems,  and  mentions  W.  M.  Archibald,  man- 
ager of  mines,  and  his  efficient  staff;  T.  W.  Bingay, 
controller;  James  Buchanan,  smeltery  superintendent; 
B.  A.  Stimmel,  assistant  manager  of  the  zinc  plant ;  J. 
K.  Batchelder,  superintendent  of  refineries;  R.  W.  Dia- 
mond, superintendent  of  concentration  and  testing;  G. 
F.  Chapman,  construction  engineer;  W.  E.  Jones,  me- 
chanical engineer;  G.  E.  Murray,  assistant  superintend- 
ent of  smeltery;  A.  L.  MacCallum,  superintendent  of 
acid  plants;  F.  E.  Lee,  W.  H.  Hannay,  and  R.  K.  Blois, 
research  engineers;  R.  Vaughan,  F.  S.  Willis,  H.  Wood- 
burn,  and  R.  G.   S.  Anthony,  department   superintend- 
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ents  in  the  zinc  plant;  R.  H.  Hatchett,  chief  chemist; 
and  F.  E.  Beasley,  assistant  superintendent  of  refineries. 
E.  H.  Hamilton  resigned  from  the  staff  early  in  the 
year,  and  F.  N.  Flynn  resigned  on  Aug.  31. 

Additional  statements  are  appended  signed  by  James 
J.  Warren,  managing  director;  W.  M.  Archibald,  man- 
ager of  mines;  T.  W.  Bingay,  controller;  and  L.  A. 
Campbell,  vice-president  and  general  manager  of  the 
West  Kootenay  Power  and  Light  Co.,  Limited. 


Portland  Cxment  in   1918 

Estimated  shipments  of  portland  cement  in  1918 
amounted  to  71.645,000  bbl.,  valued  at  $113,910,000  com- 
pared with  90.703,474  bbl.,  valued  at  $122,77.5,088,  in 
1917,  according  to  the  U.  S.  Geological  Survey.  The 
figures  show  a  decrease  in  quantity  of  21''^  and  in  value 
of  7.2 ''r,  and,  in  fact,  the  output  was  the  lowest  recorded 
since  1909. 

Exports  of  hydraulic  cement  from  the  United  States 
for  the  first  11  months  of  1918  amounted  to  2,025,178 
bbl.,  valued  at  $5,257,285,  or  $2.59  per  bbl.  The  exports 
for  all  of  1917  were  2,586,215  bbl.,  valued  at  $5,328,536, 
or  $2.06  per  bbl.  The  decrease  in  output  was  the 
effect  of  the  war  restrictions  imposed  by  the  Govern- 
ment upon  fuel  supplies,  transportation  facilities,  labor, 
and  private  construction  work  in  general. 

Two  new  plants  produced  portland  cement  in  1918 — 
the  Old  Mission,  at  San  Juan  de  Bautista,  Calif.,  and 
the  Three  Forks,  at  Hanover,  Mont.;  and  six  plants  were 
(die  during  the  year,  one  each  in  California,  Kansas, 
Michigan,  Nebraska,  New  Jersey,  and  New  York.  The 
total  number  of  producing  plants  in  1918  was  114,  and 
the  total  number  of  plants  that  shipped  cement  was  115. 
The  average  factorv-  price  per  bbl.  for  portland  cement 
in  bulk  in  1918  ranged  from  $1.34  in  the  Tennessee-Ala- 
bama-Georgia district  to  $1.91  in  California.  The 
average  price  for  the  whole  country  was  $1.59  per  bbl. 
in  1918,  compared  with  $1.3.54  in  1917.  The  whole.sale 
market  price  of  portland  cement  per  bbl.  at  New  York 
during  1918  ranged  from  $2.14  in  January  to  $2.90  in 
September,  compared  with  a  range  of  from  $1.92  to  $2.12 
per  barrel  in  1917. 


features  will  drop  to  the  "off"  position  every  time  a 
large  decrease  in  voltage  occurs.  This,  of  course,  stops 
the  motors  controlled  by  them,  and  serious  results  may 
follow.  When  a  motor  receives  current  at  a  voltage 
considerably  lower  than  its  rated  potential,  it  will  slow 
down ;  and  it  will  stop  when  this  voltage  drops  to  a 
certain  point  or  when  the  current  is  off.  Control  ap- 
paratus is  required  that  will  automatically  insure  the 
continuous  running  of  the  pumps  and  fans,  even  if  at 
reduced  speed,  and  that  will  also  restart  them. 

To  meet  these  conditions  the  starter  mentioned, 
which  is  of  the  pilot-switch  accelerator  type  and  adapted 
for  motors  up  to  100  hp.,  is  equipped  with  a  rugged 
relay  which  is  sensitive  and  positive  in  its  action.  This 
relay  guards  against  injury  to  the  motor,  and  it  causes 
all  of  the  armature  resistance  to  be  inserted  in  case 
of  a  considerable  drop  in  voltage,  thus  checking  the 
heavy  current  resulting  from  the  decreasing  counter 
electromotive  force.  If  the  line  pressure  falls  to  about 
80',  of  normal,  the  relay  drops  out,  opening  the  control 
circuits  to  the  accelerating  switches,  which  drop,  in 
turn,  and  cut  into  circuit  the  heavy-duty  starting  re- 
sistance, which  has  capacity  for  continuous  service  at 
low  voltage.  The  motor  then  runs  at  slow  speed  until 
the  voltage  increases.  At  about  90 ""c  of  normal,  the 
relay  pulls  in  again,  cutting  out  the  resistance  and 
permitting  the  motor  to  accelerate  to  normal  full  speed. 

A  single  coil  overload,  where  shunt-wound  motors 
are  used,  can  be  added  to  insert  the  armature  resistance, 
in  case  of  an  overload,  and  thus  keep  the  fan  or  pump 
going  at  a  reduced  speed.  This  single-coil  overload  and 
the  voltage  relay  prevent  the  shunt  motor  from  "flash- 
ing over"  under  severe  voltage  fluctuations.  When  the 
voltage  drops  to  a  low  amount,  the  motor  tends  to  run 
as  a  generator  and  is  likely  to  "flash  over"  across  the 
brushes,  thus  injuring  the  motor  and  commutator.  With 
a  compound  motor  the  overload  is  not  so  necessary, 
because,  when  the  motor  tends  to  run  as  a  generator, 
the  compound  winding  opposes  the  shunt  winding, 
neutralizing  the  field  and  preventing  those  conditions 
which  result  in  "flashing  over." 


Mine  Motor  Starters 

Because  of  the  injurious  effects  of  moisture  in  mines, 
and  the  consequent  severe  operating  conditions,  special 
care  must  be  exercisefl  in  the  selection  of  motor  starters 
and  controllers,  particularly  tho.se  used  for  the  venti- 
lating fan  and  pump  motors,  as  in  most  mines  these  two 
pieces  of  apparatus  must  be  kept  in  continuous  opera- 
tion. Another  condition  which  affects  the  operation 
of  motor  starters  is  the  wide  fluctuation  in  generator 
or  line  voltage  caused  by  mine  hoists  and  locomotives. 
For  these  reasons  the  standard  design  of  hand  or  auto- 
matic starter  will  not  operate  satisfactorily,  and  one 
should  be  selected  which  is  especially  adapted  for  the 
conditions  to  be  met. 

A  mine  motor  self-starter  manufactured  by  the 
Cutler-Hammer  Manufacturing  Co.,  of  Milwaukee,  has 
recently  been  redesigned  and  now  embodies  several 
operating  and  protective  features  essential  to  th3  con- 
tinuous op:ration  of  a  ventilating  fan  or  pump  motor. 
Plain  hand  .starters  and  starters  without  self-resetting 


French  Iron  Minos  and  Steel  Works  in  the  invaded  re- 
gions are  to  be  reconstructed  and  reorganized  by  the  "So- 
cieto  Corporative  des  Mines  de  fer  et  de  la  Siderurgie  des 
ri'-gions  sinistres"  which  has  recently  been  formed  for  the 
purpose  of  conductini;  commercial  or  industrial  operations 
in  tliis  connection,  aicording  to  the  Ironmoiigfr.  The  com- 
pany is  affiliated  with  the  "'Comptoir  Central  d'achats  in- 
dustriels  pour  les  n-^.'ii)ns  envahies,"  and  has  its  offices  with 
that  organization  at  40  Rue  du  Colisee.  Paris.  The  new 
foni|>;iny  is  practically  a  technical  commission  of  the  Comp- 
toir Central.  For  oimvenience,  however,  a  separate  share 
company  has  been  oi^ranized.  Its  capital  stock  of  1,000,000 
fr..  divided  into  2(iO(i  shares  of  500  fr.  each,  is  held  by 
iron  mining  and  stici  companies  owning  properties  in  the 
invaded  regions  of  I-  ranee.  The  society  is  administered  by 
n  "Consell  d'ndmin.;t ration"  (corresponding  to  a  board  of 
directors),  composed  of  not  fewer  than  10  and  not  more 
than  2!i  mMttbers,  elected  by  the  shareholders.  The  new 
company  il  makinir  estimates  of  the  raw  material  and 
equpnient  that  will  In-  needed  to  restore  the  damaged  iron 
mini  s  and  Steel  woik^  in  the  northern  and  eastern  part  of 
Friui.  I-.  Its  method  1^  to  gather  the  best  information  avail- 
able regarding  the  evtent  to  which  iron  mines,  blast  fur- 
naces, and  Steel  works  have  been  destroyed,  and  on  the 
ba.in  of  these  data  prepare  purchase  programs  covering 
the  niateriala  need  el  for  replacement. 
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Defining  "Tailings"  and  "Residues"* 

By  a.  W.  Allen 

Precise  interpretations  of  the  word  "tailing"  elude 
search  among  the  more  important  technical  treatises — 
with  one  exception.  A  comparatively  recent  textbook 
on  ore  dressing  states  that  it  may  be  defined  as  "material 
containing  a  metallic  content  in  insufficient  amount  to 
warrant  the  expense  of  further  treatment."  This  in- 
terpretation seems  to  conflict  with  recognized  opinion 
on  the  subject.  If  a  tailing  is  valueless,  then  what 
word  can  be  used  to  designate  the  third  product  from 
a  concentrating  table,  that  subsequently  undergoes  fur- 
ther reduction  and  additional  treatment;  or  the  material 
from  an  amalgamation  plant,  that  still  contains  a  con- 
siderable proportion  of  gold,  recoverable  by  cyanide;  or 
the  dump  of  sand  awaiting  treatment? 

Failing  to  discover  any  acceptable  definition,  I  turned 
to  the  Standard  Dictionary,  to  find  the  word  "tailing" 
defined  by  the  Funk  &  Wagnalls  authorities  as  "those 
portions  of  washed  ore  that  are  regarded  as  too  poor  to 
be  treated  further;  used  especially  of  the  debris  from 
stamp  mills  and  other  ore-dressing  machinery,  as  dis- 
tinguishable from  material  that  is  to  be  smelted."  An 
archaic  conception,  possibly  of  reasonable  acceptance 
about  the  middle  of  the  last  century,  but  somewhat  out 
of  date  at  present.  "The  debris  from  stamp  mills" !  And 
this  definition  was  revised  many  years  after  a  new  proc- 
ess had  multiplied  the  world's  output  of  gold  by  making 
the  treatment  of  this  "debris"  practicable.  For  further 
enlightenment  I  then  turned  to  Webster's  New  Interna- 
tional Dictionary,  to  read:  "The  lighter  or  refuse  ore 
accumulated  at  the  lower  end  of  the  buddle  or  washing 
apparatus,  or  carried  away  by  the  water." 

The  extended  usage  of  a  word  in  a  particular  and 
generally  accepted  sense  is  sufficient  justification  for  its 
continuance.  In  the  present  instance,  however,  it  is 
obvious  that  new  methods  in  metallurgical  work  have 
resulted  in  an  altogether  different  conception  of  finality 
in  treatment.  What  was  too  poor  to  mine  50  years  ago 
would  now  appear  a  bonanza.  The  alteration  in  con- 
ditions and  the  startling  results  of  intensive  research 
have  revolutionized  methods  of  handling.  The  material 
may  remain  substantially  the  same;  its  appellation  is 
unaltered;  the  dictionary  definition  alone  demands  modi- 
fication, because  progress  was  unforeseen  when  it  was 
formulated  and  passed  unnoticed  when  it  was  revised. 

The  alteration  in  the  meaning  of  the  word  "tailing" 
has  been  almost  imperceptible.  For  a  considerable  time 
it  was  used  to  designate  a  material  too  poor  to  treat 
any  further.  Then  came  new  processes.  Tailings  were 
still  tailings,  but  they  were  valuable.  The  last  word  had 
not  been  spoken;  the  air  of  finality  in  the  definition 
indicated  a  mistaken  and  pessimistic  outlook  on  progress. 
So  the  use  of  the  word  has  been  continued  in  English- 
speaking  countries  to  refer,  in  the  great  majority  of 
instances,  to  something  that  would  or  might  repay 
additional  attention,  although  one  product,  at  least,  had 
been  removed.  The  secondary  treatment  of  what  was 
previously  considered  valueless  developed  the  necessity 
for  an   additional  designation   for  the  waste   material 


finally  discharged  from  the  plant.  The  word  "residue" 
was  adopted,  and  has  been  extensively  used  in  this 
connection. 

In  these  days  of  complication  in  metallurgical  treat- 
ment, the  use  of  apt  terms  to  designate  the  various  prod- 
ucts is  a  help  to  the  operator  and  a  necessity  to  the 
author.  In  bygone  times,  in  the  atmosphere  of  which 
our  modern  dictionaries  are  prone  to  linger,  when  stamp 
mills  produced  amalgam  and  debris,  and  when  the  sum- 
mit of  concentration  achievement  was  reached  with  the 
single  buddle,  the  need  of  an  extensive  vocabulary  was 
less  in  evidence.  Today  agreement  is  a  help  in  the 
coodination  of  impressions  and  experiences;  and  this 
cannot  be  achieved  when  technicians  disagree  as  to  the 
precise  meaning  of  the  words  they  use. 

In  hydrometallurgical  literature  the  gold  metallurgist 
was  perhaps  the  first  to  differentiate  between  "tailing" 
and  "residue."  This  was  due,  probably,  to  the  absolute 
necessity  of  distinguishing  between  the  two  products. 
The  same  development  has  occurred  in  concentration 
practice  with  reference  to  the  re-treatment  of  material 
which  was  previously  considered  unprofitable;  but  con- 
centration specialists  are  inclined  to  overwork  the  term 
"tailing,"  by  making  it  refer  to  all  material  from  which 
concentrate  has  been  removed,  whether  in  the  prelim- 
inary, intermediate,  or  final  stages  of  treatment;  or  to 
go  to  the  other  extreme  and  consider  it  only  as  a  waste 
and  valueless  product.  If  there  was  any  indication  of 
agreement,  it  would  be  another  matter,  and  custom 
could  be  pleaded  as  a  sound  reason  for  the  continued 
use  of  a  term  in  the  sense  of  an  accepted  interpretation. 
In  the  present  instance  there  is  no  unanimity  of  au- 
thoritative opinion,  although  the  need  for  harmony  of 
expression,  to  facilitate  reference  and  classification,  is 
an  obvious  one. 

In  conclusion,  the  following  definitions  are  submitted 
to  summarize  the  points  raised,  and  for  the  purpose,  if 
possible,  of  opening  a  discussion  on  the  subject: 

Tailing. — The  material  from  which  one  or  more  concentrated  or 
partly  concentrated  products  have  been  removed,  and  which  Is 
available  for  further  treatment. 

Residue. — The  waste  or  final  product  from  a  hydrometallurgical 
plant  which,  at  the  time  of  operation,  is  valueless  as  far  as  metal 
content  is  concerned. 


•The  third  of  a  series  of  articles  on  the  standardization  of  terms 
used  in  hydrometallurgical  operations.  The  previous  papers,  "The 
Difference  Between  Extraction  and  Recovery,"  and  "Leaching  and 
Filtration  Nomenclature"  were  published  in  the  Oct.  26  and  Nov. 
7,  1918,  issues,  respectively. 


Concentration  Table  Covering 

It  has  always  been  difficult  to  obtain  a  satisfactory 
covering  for  concentration  tables  used  in  the  treatment 
of  mineral  ores.  In  lieu  of  a  better  material,  linoleum 
has  been  largely  used  for  the  purpose,  but  the  abrasive 
action  of  the  ores,  and,  in  the  case  of  mine  waters 
containing  sulphuric  acid,  the  corrosive  action  of  the 
acid,  soon  destroys  the  linseed-oil  content  of  linoleum. 

Minefab  is  the  name  of  a  new  material  which  has 
been  specially  developed  to  meet  the  requirements  de- 
manded, and  a  recent  service-testing  program,  carried 
on  simultaneously  in  a  number  of  different  mining 
districts,  has  proved  its  --'alue.  It  is  made  with  a  heavy 
fabric  base,  coated  on  both  sides  with  an  extremely 
tough,  flexible,  protective  film  of  pyroxylin,  which 
ruggedly  resists  abrasion  and  is  immune  to  sulphuric- 
acid  corrosion.  The  coldes*  leather  does  not  affect  its 
flexibility,  and  it  is  absolutely  waterproof.  Being  white 
in  color,  the  contrast  between  it  and  the  ore  facilitate* 
closer  adjustment. 
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Mineral  Production  of  British  Columbia  for  1918 

THIS  British  Columbian  official  statement  was  pre-  With  regard  to  the  increased  production  in  lode  gold, 

pared  before  the  receipt  of  the  official  reports  for  it  must  be  considered  that  the  1917  gold  production  was 

the  year  1918  of  the  gold  commissioners  and  resi-  abnormally  low,  the  output  for  the  years  preceding  the 

dent  engineers  of  the  province  of  British  Columbia,  and  war  varying  from   $4,000,000   to   $5,000,000.     The   in- 

the  customary  returns  of  mineral  production  annually  crease  in  1918  over  the  preceding  year  is  due  largely  to 

made  by  managers  of  mines  and  reduction  works;  con-  the  entrj'  into  the  producers'  list  of  a  new  mine — the 

-sequently,  it  must  necessarily  be  regarded  as  being  a  Surf  Inlet  property  of  the  Canadian  Belmont  Mines — 

preliminary  review  of  the  progress   of   1918,  together  which  made  an  output  of  about  43,000  oz.    But  for  this 

with   an   estimate  of  the   quantities   and   value   of  the  added  production,  the  gold  output  for  1918  would  have 

several  mineral  products,  which  it  is  believed  will  prove  been  practically  the  same  as  in  1917. 

to  be  approximately  correct.  The  following  table  shows  the  estimated  production 

The  accompanying  table  shows  an  estimated  mineral  of  lode  gold  in  British  Columbia  for  1918. 

production  during  1918  of  a  total  value  of  $41,083,093.  e.stimated  British  c.llmbia.v  lodh>goi.d 

It  will  be  seen  tliat  the  total  value  of  the  production  of  production,  i918,  by  districts 

1918,  as  estimated,  is  $4,072,701  greater  than  that  of  Boundary-Vaie                         ^ii.iu 

1917,  equivalent  to  an  increase  of  about  11 '''r.    As  com-  skl^JST*^                    JS'm' 

pared  with  earlier  vears,  the  production  of  1918  appears  Coast  (Southern)        S.soo 

,              ,",         .         .,                   ,       ,,                 i    1  -    1       i.  Lillooet.                                      2,140 

even  more  favorably,  for  it   exceeds  the  next  highest  .VcUon                                                         •      4.J00 

recorded    production— $32,440,800,    made    in    1912— by  All  other,                                                      — 1^ 

88,642,293,  or  about  26.6 -"^     The  value  of  the  products  '^°'*'                                                           '""' 

of  the  metalliferous  mines  in  1918  was  about  equal  to  The  approximate  silver  production  of  the  various  dis- 

the  preceding  year,  exceeding  it  by  only  about  $3687.  tricts  for  the  year  is  estimated  to  have  been  as  follows: 
The  great   increase  made  is   therefore  almost  entirely 

^^     u    i    1^,     X      i,                1       i.        i?  i.1.           II-             u-    u     u  ESTIMATED  .«ILVER  PRODICTION  IN  BRITISH  COLUMBIA 

attributable  to  the  products  of  the  collieries,  which  snow  j^.  ,,,g  gy  districts 

outputs,  both  of  coal  and  coke,  exceeding  those  of  the  Ounce* 

,.                       ,1        •                    1         i       i.      J?           1   u    •          1  ,10  Slooan  and  Sloean  City                                                   1,353,26S 

preceding  year,  the  increased  output  of  coal  being  14^,-  Skeena  }06,422 

093  tons,  and  that  of  coke  30,751  tons.     In  addition  to  B^I^ndS^'-Vaie                 .......;;;:;:::.:::;      msIoJs 

this,  the  selling  price  of  the  coal  was  greatly  raised  by  w"nTrmrro-c;c.idcn             ........:■.■.■.■.■.;■.■.:::      nllSo 

the  exigencies  of  the  war,  and  these  two  factors  com-  omTnoea                    'il'JIS 

bined  caused  the  value  of  the  colliery  products  in  1918  TrniiCreek              ...'.■..::::::::!:!!::::::::       SsljM 

All  others  5J,9I7 

to  amount  to  about  $12,794,932,  an  apparent  increase  

over  the  preceding  year  of  $4,310,589. 

About  75 '^r  of  the  total  output  of  silver  comes  from 

Mineral  Production  for  1917-18  ^,^g  treatment  of  silver-lead-zinc  ores,  and  the  remainder 

The  accompanying  table  shows  the  quantities  and  value  mainly  from  the  smelting  of  gold-copper  ores  carrj'ing 

of  the  several  minerals  produced  in  1917,  and  the  esti-  silver. 

mated  production   in    1918.     It  may  here  be  explained  .,          „            ,                       ^                          t^ 

..    .  .,                     J  ■        1    i„*„    *v,„  „of;.v,„f».i  „oi„o  Lead  Shows  Increase  in  Quantity  and  Decrease 

that  the  prices  used  in  calculating  the  estimated  value  ^ 

for  1918  of  silver,  lead,  copper,  and  zinc  are  the  average  '^      * 

prices  for  the  year,   as   published   in   the  Engineering  The  total  amount  of  lead  produced  in  1918  as  com- 

and  Minirtff  Journal,  less  a  deduction  of  5<:^   off  silver,  pared    with    the   previous    year    shows    an    increase    in 

10%  off  lead,  and  15';  off  zinc.  quantity  of  6,642.196  lb.,  but,  owing  to  the  lower  market 

^,                „        „                                   ,,  price  of  lead,  a  decrease  in  value  of  $6393. 

Notes  on  Gold  Production  for  the  Year  ^ 

'               ,.       „            ,             ,  ,             ,..,..,  estimated  pr()ductk>n  ok  lead  in  british  columbia; 

Practically  all  the  placer  gold  was  obtained   in  the  ix  wis.  by  districts 

Cariboo  and  Ca.ssiar  districts,  onlv  about  one-tenth  of  ,    ,                                                   ,/wT^m 

Fort  Sto-lr  !»*.  »<u.ouu 

the  total  coming  from  the  other  regions.  siwan                                                       'ittJJoo 

During  the  last  four  years  the  production  of  placer  wrndrrmrr.-<;oi.i.n                                          voji'.ooo 

gold  in  the  province  has  .steadily  decreased.     The  chief  Aiu"her»                                                        'bOMM 

reason  is  to  be  found  in  the  economic  conditions  of  high  P„i,i                                                        4V04'>.66i 
prices  for  labor  and  supplies,  which  made  placer  mining 

less  profitable  than  in  former  vears.  Also,  shortage  of  The  above  figures  show,  as  compared  with  the  pre- 
labor  handicapped  operations.  So  manv  men  left  for  vious  year,  that  the  lend  production  in  1918  was  in- 
active .service  in  the  war  that  the  number  of  individuals  "eased  in  Fort  Steele.  Ain.sworth.  and  W.ndermere- 
mining  in  a  small  way  was  materially  less  than  in  t'.olden  districts  and  that  there  was  a  slight  decrease  m 
former  years.  ^^^  Sloean  and  Nelson  outputs. 

There  are  undoubtedly  many  deposits  of  gold-hearing  COPPER  Production  IncRKased 
gravels  in  the  Atlin.  Cariboo,  and  other  districts,  which, 

under  normal  conditions,  will  yet  he  worked  either  by  The  amount  of  copper  estimated   to  have  been   pro- 

hydraulicking  or  dredging.     The  increased  demand  for  duced   in    1918  shows,  as   compared   with   the  previous 

gold  and  probable  lowering  of  costs  now  that  the  war  is  year,  an  increase  in  quantity,  but.  owing  to  the  lower 

over  should  cause  renewed  interest  in  placer  mining.  market  selling  price,  a  decrease  in  value. 
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The  Hidden  Creek  mines  and  the  smeltery  at  Anyox 
of  the  Granby  Consolidated  Mining  and  Smelting  Co. 
were  operated  practically  continuously  throughout  1918, 
although  closed  for  a  short  time  by  a  strike,  which  was 
soon  settled. 

ESTIMATED  PRODUCTION  OF  COPPER  ACCORDING  TO  DISTRICTS 
IN  BRITISH  COLUMBIA,  IN  1918 

Pounds 

Skeene  division 30,925.928 

Southern  Coast  district 19,470.760 

Boundary-Yale  district  10.324.992 

Trail  Creek  division      2,043,560 

Omineca  division 562.000 

All  others 59,770 


Total  63,387.010 

The  Granby  Co.'s  mines  at  Phoenix  were  unable  to 
supply  the  smeltery  at  Grand  Forks  with  sufficient  ore  to 
run  the  smeltery  at  capacity.  The  ore  reserves  of  these 
mines  are  approaching  exhaustion,  and  the  large-scale 
production  of  former  years  cannot  be  maintained.  Also, 
the  high  operating  costs  during  1918  left  little  margin 
of  profit  in  working  the  low-grade  ores  at  Phcenix.     To 


Iron — The  year  1918  produced  a  great  demand  for 
iron  and  steel  on  the  Pacific  Coast,  the  normal  demand 
having  been  greatly  increased  by  the  need  for  steel  in 
shipbuilding  and  munitions  work,  whereas  the  usual 
outside  sources  were  monopolized  by  war  needs  in  other 
parts  of  the  world  and  the  high  freight  rates  made  the 
lack  of  local  production  more  pronounced.  Consequently, 
it  was  suggested  that  the  conditions  are  favorable  for 
the  establishment  of  an  iron-smelting  plant  somewhere 
on  the  British  Columbia  coast.  So  far  nothing  definite 
has  materialized,  although  there  is  apparently  a  prospect 
of  such  a  plant  being  established.  As  is  well  known, 
there  is  on  the  coast  an  adequate  supply  of  magnetite 
ore,  sufficiently  free  from  impurities  to  be  within  the 
"bessemer  limit,"  to  supply  ore  for  such  a  plant. 

During  the  summer  months  of  1918  the  provincial 
government  engaged  Dr.  Alfred  Stansfield,  of  Montreal, 
to  make  a  report  on  the  commercial  feasibility  of  smelt- 
ing British  Columbia  magnetites  in  an  electric  furnace; 


.MINERAL  PRODUCTION   FOR    1917-18 


Material 
Gold,  placer,  oz.. 
Gold,  lode,  oz... 

Total  gold.. 

Silver,  oz 

Lead,  lb 

Copper,  lb 

Zinc,  lb 


Total  metalliferous. 


Total  collieries 

Miscellaneous  and  building  materials .  -    

Total  production 

quote  the  Granby  Co.'s  annual  report:  "The  old  Phoenix 
mine  has  been  run  more  from  patriotism  than  hope  of 
profits." 

The  Canada  Copper  Corporation,  operating  the 
Mother  Lode  mine  and  smeltery  at  Greenwood,  treated  a 
slightly  smaller  tonnage  in  1918  than  in  1917,  from 
which  approximately  2,200,000  lb.  of  copper  was  re- 
covered, together  with  low  gold  and  silver  contents.  Tow- 
ard the  end  of  1918  the  smeltery  was  closed,  the  ore 
reserves  at  the  Mother  Lode  mine  being  exhausted. 

Copper  mining  is  now  firmly  established  as  the  most 
important  form  of  mining  in  the  province,  and  from  all 
indications  it  should  maintain  this  place  for  years  to 
come.  In  1918  it  formed  38%  of  the  total  value  of  the 
mineral  production  for  the  year. 

Zinc  Output  Shows  Decrease 

The  estimate  of  zinc  output  may  oe  low,  as  it  has  been 
difficult  to  get  information  regarding  shipments  to  the 
United  States.  The  1918  production  is  valued  at  $2,- 
501,573.  as  compared  with  the  1917  value  of  $3,166,259, 
due  to  the  decreased  market  price  of  the  metal. 

ESTIMATED  PRODUCTION  OF  ZINC  IN  BRITISH  COLU.MBIA  IN  1918, 
ACCORDING  TO  DISTRICTS 

Pounds 

Fort  Steele 22,000.000 

Slocan 13,601,954 

Omineca 327,940 

Ainsworth  -      220,000 


Production 

Quantity 
24,800 
114,523 

2.929.216 
37.307,465 
59,007,565 
41,848,543 

1917  . 

Value 
$496,000 
2.367.190 

$;,863,I90 
2,265,749 
2,951,020 

16,038,256 
3,166,259 

Quantity 
15,400 
157,276 

2,686,861 
43,949,661 
63,387,010 
36,149,894 

2,292,068 
190,656 

-  Estimated  Prod 
Value 
$308,000 
3,250,895 

$3,558,895 
2,601,120 
2,944,627 

15,681,946 
2,501,573 

action.    1918  — 
Increase 

$883,705 

695,705 
335,371 

3,687 

$3,935,427 
375,162 

$4,310,589 

Decrease 
$188,000 

6,393 
356,310 
664,686 

$27,284,474 

$27,288,161 

$11,460,340 
1,334,592 

2,149,975 
159,905 

$7,524,913 
959,430 

$8,484,343 

$1,241,575 

$12,794,932 

$1,000,000 

241,575 

$37,010,392 

$41,083,093 

$4,072,701 

Total 


36,149,894 


The  estimate  for  Ainsworth  is  only  about  one-quarte;- 
of  last  year's  production,  but  final  figures  may  increase 
the  output  for  this  division  considerably. 


the  abnormal  price  of  iron  due  to  war  conditions  offer- 
ing a  possible  field  for  that  class  of  smelting.  Dr.  Stans- 
field's  report  will  soon  be  made  public. 

Platinum — The  very  insistent  demand  for  platinum 
for  war  purposes  caused  a  most  exhaustive  search  to  be 
made  for  it  in  commercial  quantities  by  the  Dominion 
government  officials.  A  number  of  drill  holes  were  sunk 
in  the  Similkameen  district,  the  final  results  of  which 
are  not  yet  available.  A  small  amount  of  crude  platinum 
was  saved  as  a  byproduct  from  placer-gold  workings,  the 
exact  quantities  not  being  known. 

Molybdenite — The  urgent  demand  for  molybdenite 
for  war  purposes  continued  throughout  the  first  half  of 
1918,  but  gradually  the  market  fell  away.  During  the 
year  a  carload  of  molybdenite  ore,  carrying  also  gold, 
cobalt,  and  arsenic,  was  shipped  from  the  Hazelton  View 
mine,  Hazelton,  to  the  Mines  Department  at  Ottawa  for 
treatment.  Returns  on  it  have  not  been  received.  A 
small  shipment  of  molybdenite  was  made  from  the  Gol- 
conda  claim,  Osoyoos  mining  division.  No  other  molyb- 
denite shipments  were  reported. 

Chromite — About  800  tons  of  chromite  ore,  carrying 
from  30  to  45%  chromic  oxide,  was  shipped  from  the 
Mastodon  claim.  Grand  Forks  division,  in  1918,  and  a 
deposit  on  Scotty  Creek,  near  Clinton,  was  opened  up, 
but  no  shipments  were  made.  With  the  end  of  the  war 
the  market  for  chromite  temporarily  collapsed,  as  large 
stocks  are  available,  with  no  purchasers  in  sight. 

Manganese — Fifteen  carloads  of  ore,  containing  from 
35  to  50 ""c  manganese,  was  shipped  from  the  Curie 
Manganese  group,  near  Kaslo.  A  large  deposit  of  good- 
grade  manganese  was  discovered  during  the  summer  of 
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1918  near  Cowichian  Lake.     No  shipments  were  made. 

\oti-Metallic  Minerals — One  hundred  tons  of  fluor- 
spar was  shipped  from  the  Rock  Candy  group,  in  the 
Grand  Forks  division.  This  property  is  owned  by  the 
Consolidated  Mining  and  Smelting  Co.  and  is  being 
equipped  to  make  steady  shipments  in  the  future.  The 
mineral  is  shipped  to  the  Trail  smeltery  and  is  used  for 
making  hydrofluoric  acid,  which  is  used  in  the  lead 
refinery. 

Shipments  of  magnesium  sulphate  (Epsom  salt)  were 
made  from  Spotted  Lake,  Osoyoos  division;  and  170 
tons  of  magnesium  sulphate  was  shipped  from  deposits 
near  Clinton.  Deposits  of  hydromagnesite  in  the  Clin- 
ton division  ii^tracted  considerable  attention,  but  no 
shipments  have  been  recorded. 

A  production  of  arsenic  valued  at  $20,000  was  made 
by  the  Nickel  Plate  mine  in  1917,  and  although  no  fig- 
ures have  been  received,  a  similar  production  is 
thought  to  have  been  made  in  1918. 


Zinc  Used  in  Construction  of  New 
Jersey  Zinc  Co.'s  New  Building 

A  new  building  was  recently  completed  for  the  ex- 
clusive use  of  the  New  Jersey  Zinc  Co.  This  concern, 
which  has  stood  sponsor  for  many  new  uses  of  zinc  in 
various  forms,  realized  that  for  building  purposes  rolled 
zinc  possessed  many  desirable  features.  Accordingly, 
plans  were  made,  when  the  building  was  projected,  to 
utilize  sheet  zinc  in  the  structure  and  to  use  as  much 
zinc  in  other  ways  as  possible.  This  was  at  a  time 
well  in  advance  of  the  ruling  of  the  War  Industries 
Board  which  called  upon  manufacturers,  as-a  patriotic 
duty,  to  substitute  zinc  for  other  metals  in  the  non- 
ferrous  field  for  a  great  variety  of  uses. 

Flashings,  gutters,  and  all  other  outside  work  upon 
the  building  are  made  of  rolled  zinc,  this  material 
having  been  substituted  for  copper,  thereby  effecting  a 
material  saving  in  cost.  The  substitution  of  zinc  for 
copper  off'ers  a  new  field  whereby  building  costs  can  be 
decreased,  and  the  future  should  bring  increased  use 
of  this  metal  for  the  foregoing  purposes.  Sheet  zinc 
is  easily  worked  and  is  non-corrosive,  and  its  durability 
has  been  thoroughly  demonstrated  in  Europe,  where 
it  has  been  employed  for  more  than  a  century. 

Over  each  door  of  the  new  building  is  carved  a  horse'.<? 
head,  the  company  trademark.  The  entrance  and  vesti- 
bule doors  are  constructed  of  sheet  zinc  rolled  on  wood. 
The  knobs  and  locks  are  made  of  zinc  plate,  a  detail 
that  is  embodied  throughout.  Zinc  composition  is  the 
material  used  for  the  hinges.  Side  walls  of  the  elevators 
immediately  inside  are  of  zinc  construction.  Likewise, 
the  elevator  doors  and  bell  plates  are  zinc  coated,  giving 
a  rich  satin  finish.  All  of  the  window  hardware  is  manu- 
factured from  zinc  plate.  This  includes  sash,  locks,  and 
handles.  A  complete  ventilating  system  is  installed 
throughout  the  building.  The  grilles  for  the  registers 
were  first  stamped  and  then  zinc  plated. 

In  the  interior  fixtures,  zinc  materials  are  consistently 
employed.  This  metal  is  used  in  the  hardware,  includ- 
ing trimmings  and  fitting.'*,  of  the  mail  chute.  Some  of 
the  panel  doors  inclosing  cutout  boxes,  enunciator  boxes 
and  all  low-tension  work  in  the  electrical  eiiuipment  are 
made  of  zinc, plate.  The  lighting  fixtures  are  also  zinc 
plate,  and  frames  for  the  ijjfiminating  lamps  are  spun 


from  rolled  zinc  sheets.    Ornaments  that  are-to  be  found 
throughout  the  building  have  been  cast  from  zinc. 

Paint,  enamels  and  tints  that  compose  the  interior 
decorations  include  zinc  oxide  and  "Lithopone"  (zinc 
sulphide-barium  sulphate)  as  ingredients.  These  are 
ordinarily  used  by  paint  manufacturers  in  the  higher- 
grade  paints  and  enamels,  however,  and  their  use  is, 
therefore,  not  considered  unusual  in  this  structure. 
Many  of  the  furnishings  to  be  used  are  designed  to  be 


ii;i;.-i;v  zisi. 


CO.   BUILDING.   NO     160   FRONT  ST. 
XEW   YORK 


in  keeping  with  the  structural  features  of  the  edifice. 
These  include  desk  fittings  and  oflice  supplies,  all  of  the 
materials  for  which  are  products  of  the  company.  This 
applies  even  to  the  window  shades,  which  contain 
"Lithopone." 

The  amount  of  zinc  used  in  the  construction  of  the 
building  is  showTi  in  the  following  items:  The  front 
doors  contain  150  lb.;  roofs  and  gutters,  700  lb.;  light- 
ing fixtures  and  equipment,  ."J.^O  lb.;  electric  switch 
plates,  175  lb.;  outlets,  45  lb.;  hardware.  700  lb.,  and 
sherardizing  consumed  100  pounds. 

The  utilization  of  zinc  in  buildings  as  described  in 
this  instance  is  an  economic  feature  which  is  believed 
tn  be  susceptible  of  greater  development,  especially  for 
household  purposes. 


Deep  Mining  on  the  Rand 

The  lowest  workings  on  the  main  incline  from  the 
Turf  Mines  shaft  of  the  Village  Deep  have  now  reached 
sea  level,  i.e.  S.GJ^.'i.tiO  ft.  vortical,  which  is  the  greatest 
depth  at  which  mining  is  now  done  on  the  Rand,  states 
the  Snulh  African  Mitiin;]  Journnl.  All  the  natural 
obstacles  to  working  at  this  depth  have  been  success- 
fully overcome.  The  rock  prea.surc  hjis  proved  the  chief 
obstacle,  but  this  has  boen  countered  by  the  special 
methods  of  support  adopted.  The  increased  beat  nas 
likewise  been  offset  by  adequate  ventilation. 
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Melting  Silver,  Nickel,  and  Bronze  Alloys 

By  Electricity 


THE  operation  at  the  Philadelphia  mint  of  a  JOOO- 
Ib.  Rennerfelt  electric  melting  furnace  through- 
out 1918  demonstrated  the  fact  that  melting  silver, 
nickel,  and  bronze  alloys  by  electricity  is  economical  and 
saves  both  time  and  labor.  Tests  have  been  thoroughly 
satisfactory,  and  have  indicated  savings  of  approxi- 
mately 40%  in  costs  of  melting.  It  ia  purposed  to  in- 
stall similar  furnaces  at  both  the  San  Francisco  and 
Denver  mints.  For  the  Philadelphia  mint  two  addi- 
tional furnaces  of  the  same  type  have  been  ordered, 
one  of  1000-lb.  and  the  other  of  1-ton  capacity.  The 
new  furnaces  will  be  equipped  with  improved  power- 
tilting  and  power-pouring  devices,  by  which  each  fur- 
nace will  rotate  about  the  pouring  lip  as  a  fulcrum. 
This  will  permit  of  molten  metal  being  poured  directly 
into  molds  mounted  on  trucks  running  on  a  track  that 
will  pass  under  the  pouring  lip,  the  trucks  being  pro- 
pelled by  electric  motors  with  automatic  stop.  Direct 
pouring  of  molten  metal  will  obviate  the  necessity  of 
pouring  into  ladles  and  then  into  molds.  The  new  fur- 
naces will  also  be  equipped  with  automatically  con- 
trolled electrode  feeds,  b.v  which  the  temperature  will 
be  regulated. 

The  electric  current  was  first  turned  on  in  the  oper- 
ation of  the  1000-lb.  Rennerfelt  furnace,  on  July  9,  1917, 
being  supplied  from  an  outside  source.  It  is  of  3- 
phase,  60-cycle,  and  2200  volts,  transformed  at  the 
furnace  to  110  volts.  The  total  weight  of  the  com- 
plete furnace  ready  for  current  is  12  tons. 

It  was  several  weeks,  however,  before  conclusive  evi- 
dence from  numerous  tests  indicated  that  the  furnace 
fully  met  requirements.  There  seems  to  be  no  absorp- 
tion by  the  nickel  of  the  carbon  in  the  incandescent 
electrodes,  which  would  result  in  inferior  metal.  It  has 
been  stated  that  the  atmosphere  in  the  furnace  under 
heat  is  non-oxidizing.  Results,  however,  have  shovra 
that  every  precaution  must  be  taken  to  keep  the  surface 
of  the  molten  metal  covered  if  good  non-oxidized  ingots 
are  to  result.  Should  the  furnace  attendant  neglect  to 
keep  the  door  closed  and  the  metal  covered,  oxygen  from 
the  outside  air  will,  of  course,  cause  trouble.  In  any 
open  furnace  where  the  crucible  is  dispensed  with,  there 
will  always  be  more  or  less  trouble  attributable  to  re- 
fractories fusing  and  being  carried  into  the  ladle  or 
mold.  It  has  been  found,  however,  that  practically  all 
this  difficulty  is  obviated  if  a  spout  is  built  upon  the 
ladle,  so  as  to  secure  the  good  results  of  a  bottom  pourer. 
The  question  of  loss  of  heat  between  the  furnace  and  the 
molds  is  a  point  worth  consideration,  and  although  a 
bull  ladle  is  now  being  used  at  the  Philadelphia  mint, 
on  account  of  the  present  furnace  not  fulcruming  at  the 
spout,  it  is  hoped,  as  before  stated,  ultimately  to  pour 
directly  from  ths  furnace  ir.to  molds.  The  chilling  effect 
of  a  thin  stream  across  18  Ih.  or  more  of  spout  results  in 
the  molten  metal  taking  a  sinuous  course,  which  is  in- 
deed not  only  difficult  to  direct  properly,  but,  by  reason 
of  its  small  cross-section,  is  soon  too  cool  to  make  good 


•Abstracted  from  the  1918  report  of  the  Director  of  the  Mint, 
TVeasury  Department,   Document   No.    2822.  p.    11. 


bars.  At  the  Piiiladelphia  mint  it  is  the  practice  to 
hang  a  200-lb.  ladle  in  the  shank  on  the  bearings  at- 
tached to  the  front  of  the  furnace.  This  ladle  can  he 
rapidly  filled  without  spilling  the  metal,  and  the  melt' 
ers  are  relieved  of  the  weight  during  the  pouring  pe- 
riod. As  the  turntables  carrying  the  molds  are  within 
10  ft.  of  the  furnace  mouth,  the  operation  of  taking 
off  a  heat  with  two  ladles,  pouring  simultaneously  into- 
two  sets  of  vertical  molds,  consumes  15  min.  and  is  done 
with  no  confusion.  The  mint  operatives  prefer  the 
shank  with  one  swivel  end.  The  weight  of  the  ladle, 
shank,  and  metal  is  about  200  lb.  This  weight  is  borne 
by  the  two  men  only  a  fraction  of  a  minute,  after 
which  the  shank  is  placed  on  a  bail  on  the  chain  hoist 
in  position  for  pouring.  As  the  ladle  is  emptied,  the 
man  on  the  swivel  end  of  the  shank  operates  the  chain  to 
maintain  a  proper  pouring  distance  between  the  lip  of 
the  ladle  and  the  mouth  of  the  mold. 

To  avoid  oxidation  during  the  period  of  filling  and 
emptying  the  ladle,  as  the  pouring  from  the  furnace 
starts,  some  granulated  pine  charcoal  is  immediately 
placed  on  top  of  the  molten  metal  in  the  ladle.  Owing 
to  the  provision  of  a  specially  constructed  skimming 
spout,  the  charcoal  is  held  back,  the  surface  remains 
well  covered,  and  only  clear  metal  free  from  carbon 
flows  into  the  molds.  Though  ordinarily  no  metal  shows 
the  results  of  oxidization  within  the  furnace  itself,  thi.« 
is  possible,  particularly  on  scrap  metal,  where  chips 
presenting  a  comparatively  large  surface  are  used,  and 
the  necessary  precautions  not  exercised.  Where  the 
melts  consist  mostly  of  bar  metal,  operatives  are  sel- 
dom annoyed  by  this  bugaboo,  which  is  so  well  known 
by  all  melters  of  non-ferrous  alloys. 

This  electric  furnace  is  rated  at  125  kw.  and  750  lb. 
of  metal.  It  has  been  found,  however,  that  1000  lb.  per 
charge  is  correct,  and  the  men  endeavor  each  time  to 
hold  the  heat  at  that  weight.  This  provides  for  33  bars 
before  shearing,  which  will  measure  24  in.  in  length, 
4'.  in.  wide,  and  1  in.  thick.  The  furnace  is  never 
allowed  to  cool  off  entirely,  except  when  repairs  may 
be  necessary.  After  a  run  of  8  to  12  hours,  if  a  shut- 
down period  follows,  coke  or  lump  charcoal  is  thrown  in 
the  hot  furnace,  and  added  from  time  to  time  until 
the  current  is  again  thrown  on.  There  is  no  difficulty 
incident  to  stirring  the  metal  in  this  furnace,  and 
analyses  on  cupro-nickel  and  bronze  alloys  show  a  good 
mixture.  The  cupro-nickel  melts  are  not  stirred,  the 
temperature  at  pouring  being  sufficiently  high  to  bring 
about  a  thorough  mixing.  The  volatilization  loss  in  the 
furnace  would  seem  to  be  somewhat  higher  on  zinc  in 
the  bronze  alloy  than  in  crucible  furnaces,  the  assayer 
reporting  losses  averaging  about  one-half  to  three- 
fourths  of  1%.  Figures,  however,  on  this  volatilization 
loss  are  not  yet  conclusive. 

The  furnace  has  proved  its  worth  on  cupro-nickel, 
bronze,  and  on  silver-coin  melting.  In  the  latter  case 
samples  taken  from  top  and  bottom  of  a  1000-lb.  melt 
showed  homogeneity.  In  an  alloyed  melt,  and  when  re- 
ducing fineness  from  902  to  900  with  the  comparatively 
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small  amount  of  copper  required,  assay  returns  were 
most  encouraging,  and  there  is  a  good  prospect  of  "be- 
ing able  to  use  the  furnace  for  silver-ingot  making.  The 
first  roof  on  the  furnace  lasted  for  799  heats,  and  the 
cylinder  was  not  renewed  until  1277  heats  had  been 
made,  the  heats  being  of  cupro-nickel  and  bronze,  the 
former  predominating.  In  the  second  run  the  roof 
lasted  over  1000  heats.  The  table  following  shows 
quantity  and  variety  of  metals  melted  in  the  electric 
melting  furnace  during  the  fiscal  year,  and  the  current 
consumption  per  ton  of  metal  melted,  and  time  per 
1000-lb.  melt: 
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The  cost  to  melt  the  most  refractory  alloy  handled 
at  the  mint — cupro-nickel — in  the  electric  furnace  is 
$9.45  per  net  ton.  which  is  less,  by  50'',.  than  the 
amount  incurred  when  gas  and  crucible  melting  is  prac- 
ticed. 


The  Aftermath  in  Paris  and  London 
By  Mark  R.  Lamb 

France  has  begun  to  beat  her  arms  into  plows  and 
other  useful  things.  Shell  steel  is  being  diverted  to 
other  uses.  A  few  score  of  German  field  guns  are 
grouped  around  the  Arc  de  Triomphe,  and  may  stay 
there,  but  the  exhibition  shows  how  quickly  such  in- 
struments become  worthless  except  as  scrap  steel.  They 
are  rusty,  parts  are  gone,  and  there  is  an  impulse  to  call 
the  oxy-acetylene  man  to  cut  them  up  for  the  electric 
or  openhearth  furnace.  An  interesting  (and  perfectly 
safe)  stunt  is  to  stand  behind  the  guns  and  peep  out 
through  the  bullet  holes  in  the  steel  shields,  trying  to 
imagine  how  it  would  be  to  see  and  hear  how  such 
holes  are  made.  An  insignificant,  unpretentious  ruling 
was  made  today  by  the  postoffice.  Hereafter  mail  to  and 
from  Luxemburg  will  be  paid  on  the  same  basis  as  the 
other  parts  of  France  and  her  colonies.  I  wonder  if  Mr. 
Wilson  .«aw  that? 

Register  with  the  police  on  arrival  in  England,  as  you 
are  advised.  It  is  better  than  to  forget.  Then  get  your 
meat  tickets;  otherwise  you  will  live  on  fish  and  fowl. 
Curious  that  there  is  no  shortage  of  bread  in  England, 
and  no  shortage  of  meat  in  France. 

Do  not  come  to  Europe  expecting  to  buy  as  cheaply 
as  before  the  war.  It  will  be  a  long  time  before  clothes 
will  he  reasonable  in  price.  Sugar  is  not  served.  You 
are  permitted  to  import  1  lb.  of  sugar  in  your  baggage, 
but  more  than  that  will  be  confiscated.  One  gentle  lady 
was  terribly  mortified  to  see  her  trunk  leaking  a  trail 
of  sugar,  but  the  inspector  (who  says  the  law  is  foolish) 
failed  to  see  the  leakage.  To  those  of  us  in  the  States, 
who  at  great  personal  sacrifice  (?)  limited  ourselves 
to  3  lb.  of  sugar  monthly,  it  is  a  joke  to  see  the  entire 
British  nation  gravely  carr>'ing  its  sugar  ration  in  its 
pocket.  At  breakfast,  out  comes  a  paper  bag,  a  soap 
box  or  a  jewpl  ca.xket,  and  its  owner  carefully  selects  a 
suitable  lump  for  the  tea  and  another  (to  he  ground 
under  heel)  for  the  porridge.  The  ceremony  of  wrap- 
ping this  in  a  paptr  napkin  and  grinding  on  the  floor 
is  alone  worth  the  trip  to  see. 


Your  most  fashionable  friend  on  Piccadilly  invites 
you  to  tea.  The  house  is  gorgeously  decorated  and  fur- 
nished with  rare  things.  The  owner  is  wealthy,  and 
his  wife  a  dream  of  fashion,  but — you  sit  closely  around 
a  fireplace.  Snow  fell  last  night  in  London.  Yet  you 
look  at  the  fireplace  twice  to  discover  the  fire.  I  think 
the  coal  allowance  is  200  lb.  annually  for  all  purposes 
of  the  household.  The  master  says:  "We  realize  now 
that  we  have  not  studied  heating  as  you  Americans 
have.  We  sleep  cold,  eat  cold,  bathe  cold,  and  in  gen- 
eral live  cold." 

About  the  time  tea  is  served  the  mistress  touches  the 
bell,  and  to  the  maid  languidly  says:  "Maria,  the  bones." 
Maria  dutifully  goes  for  the  bones — for  the  soup!  The 
bones  are  carefully  suspended  over  the  fireplace  in  this 
magnificent  drawing-room,  simply  for  lack  of  coals  in 
the  kitchen.  They  simmer  along,  most  of  the  odor  com- 
i:".g  into  the  room  with  the  coal  smoke,  which  the 
wintry  wind  outside  puffs  down  the  chimney.  Your 
insatiable  curiosity  persuades  you  to  accept  the  invi- 
tation to  stay  to  informal  dinner.  As  the  time  ap- 
proaches, the  excitement  becomes  intense.  With  much 
trouble  the  maids  and  men  succeed  in  scorching  the  fish 
and  drying  out  the  chops.  (You  have  not  yet  obtained 
your  meat  tickets,  so  the  chops  are  few.)  How  you  long 
to  show  them  how  cooking  on  an  open  fire  is  done  in 
the  mountains! 

In  all  seriousness  and  perfect  gravity,  and  with  no 
excuses,  the  dinner  is  prepared  and  eaten.  And  to 
think  that  all  England  is  living  like  that!  England  with 
coal  for  all  the  world  and  miners  to  mine  it!  Pa- 
tience! They  will  soon  be  back  from  France.  It  shows, 
at  least,  what  Englishmen  will  stand  for  in  a  good  cause, 
and  what  we  in  America  would  have  come  to,  except  for 
the  English  fleet,  and  France,  and  Belgium,  and  poor 
little  Serbia,  and  Italy,  and  those  who  helped  in  Russia, 
and,  last  but  not  least,  Germany's  bad  management. 

Bring  all  your  money.  It  is  easier  than  cabling  for  it. 
And  don't  bring  travelers'  cheques.  Everyone  except  the 
issuing  company  itself  discounts  them  heavily.  These 
are  a  few  prices:  One  little  sour  orange,  10c.;  one 
little  sour  apple,  1,5c.;  one  nice  big  apple.  $1.20;  one 
large  luscious  pear,  7fr.,  i.e..  $1.40.  These  are  honest-to- 
goodness  prices.  Grapes  (hothouse  variety)  are  as 
large  (nearly)  as  golf  balls  and  cost  2c.  each.  Yes, 
each — not  per  pound.  A  lunch  of  fish,  meat,  and  po- 
tatoes, without  wine,  $2. 

So  in  considering  your  branch  oflice,  figure  expenses 
multiplied  by  three  as  compared  with  New  York.  I  am 
not  sure  your  office  will  pay.  but  some  offices  will,  and  1 
hope  mine  is  among  the  number.  If  expenses  are  high, 
prices  of  American  goods  are  also  high.  The  demand 
is  good.  Stores  are  crowded.  Wages  are  high.  Those 
who  have  escaped  the  war  must  go  on  living,  and  they 
now  know  better  how  to  live. 

The  autos  are  nil  gone.  The  wrecks  that  now  infest 
the  streets  are  of  the  vintage  of  1913,  and  they  look  it. 
They  are,  many  of  them,  returned  from  the  front  line. 
And  how  the  city  needs  paint  and  varnish  and  is  crying 
for  it!  Never  mind  choosing  a  representative  who 
knows  French.  Everyone  here,  even  the  policeman,  has 
a  few  words  of  English.  Choo.se  him  for  his  ability  to 
see  where  your  products  are  needed. 

Typewriters  are  sold  at  double  the  American  prices. 
Sixty  per  cent,  of  the  shoes  used  in  England  are  made 
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in  America  and  are  now  double  in  price.  I  had  planned 
to  take  home  a  nice,  heavy  English  overcoat  at  a  reason- 
able price,  so  came  over  Vfith  an  old  one.  It  was  a 
mistake.  Of  course  I  bought  one,  because  it  is  neces- 
sary to  have  one  on,  at  least  during  dinner  (it  makes 
me  sneeze  to  think  of  it) ;  but  I'm  stung.  The  wool 
that  once  was  in  English  coats  has  gone  to  supply 
blankets  for  English  and  American  soldiers;  so  this  is 
not  a  complaint. 

London  and  Paris  are  both  dark,  and  it  is  dangerous 
for  an  unsophisticated  American  to  be  alone  on  the 
streets  at  night.  The  Seine  is  over  the  walls,  and  this 
means  that  the  coal  barges  cannot  navigate.  We  are 
cold,  but  will  be  colder.  The  coal  is  of  poor  quality, 
anyway.  Many  slack  heaps  in  Pennsylvania  are  coarser 
than  the  best  grades  delivered  here.  From  this  it  will 
be  seen  why  any  kind  of  briquet  is  acceptable.  It  is  a 
fact  that  large  rectangular  briquets  are  still  made.  They 
are  stacked  carefully  each  time  they  are  moved.  Then 
when  used  they  must  be  broken  by  hand.  The  small 
oval  briquet  is  in  evidence,  and  when  properly  made  is 
in  great  demand. 

The  heat  is  turned  on  in  the  hotel  morning  and  eve- 
ning for  an  hour,  but  now  that  the  Peace  Conference 
is  on,  we  keep  warm  (with  rage)  wondering  if  the 
Germans  are  to  be  paid  their  war  expenses.  In  Paris 
the  men  are  happy  enough,  but  one  sees  too  many  sad- 
eyed  women  in  mourning.     Who  will  pay  them  ? 

Yesterday  the  Excelsior  published  a  map  of  Paris 
showing  the  location  of  every  bomb  dropped  by  the 
Germans — a  total  of  270,  causing  266  deaths  and  603 
wounded.  Today  the  map  is  of  the  shells  from  the 
long-range  gun — 182  shells,  with  256  killed  and  620 
wounded.  Will  the  Kaiser  be  content  when  he  reads 
the  list  and  sees  the  map? 

After  seeing  just  one  battlefield  and  devastated  city, 
I  am  ready  to  accept  a  position  as  Peace  Commissioner; 
and  I  defy  any  Frenchman  to  ask  for  conditions  against 
Germany  that  I  would  not  grant. 

It  seems  good  to  hear  American  autos  and  flivvers 
hooting  about  the  city.  There  are  plenty  of  American 
soldiers  and  officers  here,  but  the  first  impression  is 
that  there  are  far  more  Y's  and  K's  than  regulars.  Per- 
haps they  still  have  their  uses.  It  is  to  be  hoped  that 
those  many  shiploads  of  food  for  France  and  England 
will  be  sent  promptly.  It  is  badly  needed,  and,  besides,  if 
it  does  not  arrive  promptly,  it  will  do  me  no  good. 


Mount  Lyell  Mining  and  Railway  Co. 

The  reports  and  statements  of  accounts  of  the  Mount 
Lyell  Mining  and  Railway  Co.,  Ltd.,  at  Mount  Lyell, 
Tasmania,  for  the  year  ended  Sept.  30,  1918,  show 
that  a  profit  of  £455,898  18s.  7d.  was  made.  After 
deducting  £18,022  13s.  4d.  for  prospecting  and  develop- 
ment, £50,397  for  depreciation  of  mine  and  other  plant, 
£64,403  6s.  4d.  for  ta.xes,  and  £60,000  for  appropriation 
for  new  plant  expenditures  during  the  present  year,  the 
net  profit  from  all  sources  amounted  to  £247,288  10s. 
6d.,  as  compared  with  £268,611  4s.  4d.  for  the  year  end- 
ing Sept.  30,  1917. 

The  total  quantity  of  ore  mined  was  264,542  tons; 
and  240,947  tons  of  mixed  material — ore  and  concen- 
trate— was     smelted.      The    blister    copper    produced 


amounted  to  5773  tons.  The  flotation  plant  treated  29,- 
703  tons  of  ore,  averaging  2.95%  copper,  and  the 
extractions  for  the  year  were  88.06%  of  the  copper, 
74.25%  of  the  silver,  and  68.24%  of  the  gold. 

The  new  converter  plant  was  put  in  operation  early 
in  August,  and  is  working  satisfactorily.  The  recovery 
of  sulphur  from  the  pyrite  is  under  consideration. 
Coal-dust  firing  was  applied  to  a  rotary  distillation  fur- 
nace, but  the  locally  obtained  refractory  materials 
proved  unsatisfactory.  Tests  are  being  made  with  gas- 
fired  furnaces. 

The  ore  reserves  show  a  small  increase.  The  esti- 
mates as  of  Sept.  30,  1918,  are:  Mount  Lyell  mine 
(including  South  Lyell  mine),  2,028,747  tons,  containing 
0.49%  copper,  1.48  oz.  silver,  and  0.04  oz.  gold  per  ton; 
North  Mount  Lyell  mine,  1,036,300  tons,  containing 
6.0%  copper,  1.33  oz.  silver,  and  0.005  oz.  gold  per  ton. 


Tomboy  Company  to  Adopt  Flotation 

The  Tomboy  Gold  Mines  Co.  has  decided  to  erect  a 
plant  for  the  treatment  of  its  ores  by  the  oil  flotation 
process,  and  has  advised  D.  A.  Herron,  the  general 
manager,  immediately  to  place  the  orders  for  the  mate- 
rial required. 

This  matter  had  been  under  consideration  for  a  con- 
siderable period.  It  was  referred  to  in  the  annual 
reports  for  1917  and  1918,  and  by  the  chairman  in  his 
speech  at  the  last  general  meeting.  At  that  time 
definite  action  had  to  be  delayed  owing  to  the  war,  but 
now  Mr.  Herron  is  confident  that,  if  he  can  place  the 
orders  at  once,  he  will  be  able  to  get  delivery  of  the 
material  required  in  good  time  to  enable  the  plant  to 
be  erected  this  summer. 

The  directors  have  been  guided  in  this  matter  by  a 
joint  report  of  the  general  manager  and  R.  M.  Raymond 
(who  is  acting  as  the  company's  consulting  engineer 
during  Maj.  P.  L.  Foster's  absence  on  military  duty), 
in  which  they  strongly  recommend  the  adoption  of  the 
oil  process,  and  say  that  "it  can  conservatively  be 
counted  upon  to  effect  a  betterment  of  at  least  $1  per 
ton  on  the  present  grade  of  ore."  The  directors  have 
had  the  further  advantage  of  personal  conferences  with 
Major  Foster  in  London,  and  he  emphatically  recom- 
mends the  adoption  of  the  process  and  the  immediate 
erection  of  the  plant. 

The  estimated  cost  of  the  plant  is  $150,000,  to  be 
met  out  of  earnings ;  and  on  the  basis  of  present  output 
the  additional  profit  derived  from  its  installation  should 
be  $12,500  per  month,  sufficient  in  12  months  to  reim- 
burse the  company  for  the  expense  that  the  improvement 
will  entail. 


A  New  Special  Mine  Pump,  to  be  driven  by  helical  gears 
instead  of  spur  gears,  is  being  built  by  the  Midwest  Engine 
Co.,  Indianapolis,  Ind.  The  new  pump  will  be  of  a  duplex, 
double-acting,  power-driven  plunger  type,  unusually  rugged 
in  construction,  and,  because  of  its  special  and  unique 
features,  it  is  theoretically  calculated  to  withstand  the 
severe  duty  imposed  by  gritty  and  acid  mine  water.  Ex- 
periments to  overcome  the  rapid  depreciation  in  pumps 
caused  by  mine  conditions  have  been  conducted  by  the 
Midwest  company  for  some  time,  in  order  to  develop  a 
metal  of  such  composition  as  will  withstand  deterioration 
due  to  acid  water.  A  cast  iron  has  been  developed  which 
shows  a  tensile  strength  as  great  as  that  of  cast  steel. 


326 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107.  No.  7 


[niniiiiiiiiiii»iiriiiiiiiiiiiiiiiuiiiiiMJMiiiijiuiiiiiini»niiiujiiiiMuiuiiMuniiiiiiniiJuurniiiii»iiimuiiiniiniiiiiriinimnmninraiiinimiiiiimnmmiimmiiunmriiiijMij»miiuiim 

Industrial  News  from  Washington 


U18 


By  Paul  Wooton,  Special  Correspondent 


IlliiiiiiiiiiimiiiniiiniiiililJIIiiiiininnniinuir! 


'iiiuiiraiiiiiiiiiimiiiimmniiiiiiimiiiiiiniinuiiiiiiiiiiiiiiniiimoinK; 


Copper  Conference  Continues 

Re.«olutions  urging  the  enactment  of  legislation  which 
will  make  po.s.sible  the  extension  of  long-term  credits 
to  foreign  bu.vers  of  copper  were  adopted  by  the  labor 
delegates  from  the  Western  copper-producing  areas,  who 
were  in  Washington  during  the  week  ended  Feb.  8  con- 
ferring with  the  Secretary  af  Labor.  John  D.  Ryan, 
the  president  of  the  Copper  E.xport  Association,  was  a 
party  to  the  conference.  He  declared  that  the  pro- 
ducers have  no  secrets  which  they  care  to  withhold 
from  their  men  with  regard  to  the  present  situation. 
He  gave  to  the  conference  all  the  information  in  his 
possession  which  has  a  bearing  on  the  solution  of  the 
problem  which  confronts  the  industry.  The  labor  dale- 
gates  appointed  a  permanent  joint  conference  commit- 
tee, which  is  empowered  to  confer  with  their  managers 
in  an  effort  to  establish  a  working  agreement  as  to 
wages  to  cover  the  period  of  readjustment. 

The  resolutions  which  were  adopted  by  the  labor 
delegates  are  as  follows: 

Whereas.  The  ccippcr  industry  is  now  confronted  with  the  most 
critical  situati?.!  in  its  history  because  of  an  enormous  surplus  of 
copper  in  stock  for  which  there  is  no  market  at  present ;  and 

Whereas.  TJie  Department  of  Labor,  realizing  that  existing  con- 
ditions are  causing  a  radical  reduction  in  working  forces  by  the 
various  companies  that  entails  hardship  and  dissatisfaction,  has 
offered  its  services  in  trying  to  find  a.  solution  for  the  problem.*  ; 
and 

W'hereas.  Mr.  Eugene  Meyer,  Jr.,  chairman  of  the  War  Finance 
Fund,  has  assistt-d  in  many  ways  in  helping  to  bring  about  :i 
readjustment  of  conditions,  and  in  persuading  the  various  Gov- 
ernment departm«'nts  to  hold  the  copper  now  owned  by  them 
lnst*-:Mi  of  "dumping'*  it  and  causing  a  further  demoralization 
of  the  market;  and 

Whcreiis.  Mr.  James  Lord,  president  of  the  mining  department  of 
the  .\nierican  Federation  of  Labor,  has  worked  tirelessly  to  help 
solve  the  many   problems  that  confront  us. 

He  it  resolvd.  That  tliis  confcreni  e  of  men  from  the  mining 
industr\'  frfjm  .\rizona.  ^font.•lna,  and  I'iah  express  our  apprecia- 
tion to  the  Secretary  of  Labor.  Mr.  Wilson,  and  his  a.s.«oclate8  in 
the  iJcptirtmcnt  of  Labor  for  the  valuable  advice  and  codperation 
they  have  given  In  this  <ritiral  time; 

Ke  It  further  resolve<l.  That  we  extend  to  Mr.  Kugene  Meyer 
Jr..  anti  Mr.  J.-imes  Lord  our  sincere  appreciation  for  tlu'ir  efforts 
In  behalf  of  the  men  In   Ihf  copper  Industry  : 

Ke  It  further  re»<ilved.  Tli:il  we  urge  the  omdals  of  the  D«- 
partment  of  I.,abor  to  continue  their  efforts  tti  bring  about  con- 
ferences with  the  employers,  that  nil  those  interested  may  eo- 
opernle  In  preserving  Industrial  peace  and  In  solving  the  big 
problems  of  K'MtIng   the   tnfliislr.v  on   a  peace   basis. 

Wli>'reas.  The  coprxr  Industry  In  p^'nce  limes  has  always  de- 
pendr<l    upon   export    trnd'    for  over   hnlf   its    product,   and 

Whereas.  W"  deem  It  to  the  best  Interest  of  labor  and  Industry 
In  this  rounlry  to  help  to  remeily  this  temporary  breakdown  of 
the  machinery  r-f  lnternntl«>niil  trade,  iind 

Wlx-reas.  It  aptn'nrs  upon  rcllnhln  authority  Hint  foreign 
rounlrles  have  icrenl  cllHlc  ully  at  the  present  lime  In  finanrlni; 
purchases  of   the   products   of  our   country. 

He  It  resolveil.  That  this  meeting  of  representRllves  of  thi' 
labor  of  the  copt»T  Industry  do  urge  and  recommend  that  Con- 
gr<'ss  pass  nwh  leglslntlr>n  nuthorlxing  Government  nlil  ns  will 
furnish  the  necessary  long-term  cr*'dtts  to  facilitate  the  resump- 
tion of  our  export  trade  In  raw  mnt'Tlsls,  agrlculturni  pro<Uicls. 
and  miinufactured  goods 

The  Senators  and  Representative!'  from  Montana, 
Utah,  and  Arizona  were  visited  by  the  laVior  delegate.s 
and  urged  to  expedite  the  pa.s.sage  of  a  bill  which  would 
;iid  bank.x  and  tru.it  companies  in  extending  financial 
he?r>   to   all   purchascrv    of   copper.      The   delegate.<<    will 


return  to  their  districts  to  discuss  the  results  of  the 
conference  with  their  fellow  workmen,  so  as  to  prepare 
the  way  for  a  prompt  readjustment  of  the  wage  scale. 

The  Department  of  Labor  is  represented  throughout 
the  conferences  by  Secretary  Wilson,  Felix  Frank- 
furter, H.  L.  Kerwin,  and  Hywel  Davies.  Mr.  Davies 
is  Federal  Labor  Administrator  for  Arizona.  Eugene 
Meyer,  head  of  the  War  Finance  Corporation,  who  was 
a  party  to  the  conferences,  is  expected  to  outline  the 
steps  necessary  to  secure  the  financial  aid  which  will  be 
required. 

The  comparison  of  wages  paid  on  the  war  basis  to 
copper  miners,  with  what  would  have  been  paid  on  a 
peace  basis,  according  to  the  sliding  scale,  which  was 
discussed  on  page  286  of  the  Journal  of  Feb.  8,  is  made 
in  the  following  table: 

WAGE.S  r.VID  COrrER  MINER.'!  ON  WAR  H.VSIS  AND  ON 
.SLIDLN'G  .'JCALE 

Comparisons  War  Basis       Sliding  Scale 

26c.   copper  in   Butte J.5.75  J5.00 

L'flc.   copper   in   Uutte .i.OO  4.50 

18c.   copper   in   Putte 4.75  4.25 

26c.   copper   in    <"lif Ion 5.00  4.00 

20c.   coppfr   in   Clifion 4.25  3.25 

18c.  copper   in   ('liftcin 4.00  3.00 

26c.  copper  in  (llohe,   .Miami  and  Jerome.  .      5.90  5.15 

20c.  copper  in  Glob',  .Miami  and  Jerome..      5.15  4.40 

18c.  copper  in  Oh. be.  .Miami  and  Jerome..      4.90  4.15 

26c.   copper  i.i    Bisbee 6.05  5.30 

20c.  copper  in  Bisbe    5.25  4.50 

18c.   copper   in   Bisbe  • 5.00  4.25 

Among  the  articles  taking  the  new  Shipping  Board 
rate  of  $1  per  100  lb.  from  north  Atlantic  ports  to 
England,  Scotland,  and  Ireland  are  copper  ingots,  lead 
billets,  mica,  spelter,  vanadium,  zinc  ashes,  zinc  dross, 
and  zinc  oxide.  Ferrosilicon  takes  the  rate  of  $1.!>0 
per  100  lb.;  pig  iron,  $20  a  ton;  and  silver  in  bars. 
I'^'o  ad  valorem. 

The  potash  bill,  which  was  approved  by  the  Secretarv 
of  the  Interior  and  consideretl  by  the  Senate  Committee 
on  Mines  and  Mining,  has  been  altered  and  intro- 
duced by  Senator  Henderson.  The  bill  has  been  re- 
stricted to  domestic  potash,  and  the  time  for  licensing 
imports  has  been  reduced  from  five  to  two  years  after 
the  signing  of  the  peace  treaty. 

The  only  exception;  to  the  order  of  the  War  Trade 
Board,  dated  Jan.  '.W.  which  permits  the  use  of  a  general 
rather  than  an  individual  import  license,  are  tin,  tin 
ore,  tin  concentrates,  metals  containing  more  than  H' r 
of  tin,  nitrates,  spiogeleisen.  ferromanganese,  Naxo.s 
emery  ore,  Naxos  emery,  breadstuffs,  feathers,  furs, 
meat  and  meat  products,  peanuts,  and  rice. 

After  extended  dclmtc,  the  Ilou.'ie  of  Representatives 
by  a  vote  of  71  to  22t)  refused  to  instruct  the  conferees 
to  accept  the  Henderson  amendment  providing  relief 
for  war-miner.'il  producers,  which  became  section  7  of 
the  Dent  bill  for  validating  war  contracts.  This  left 
the  conferees  free  to  insist  on  numerous  changes  in 
the  section.  The  debate  in  the  Hou.se  showed  that  body 
to  l)e  about  equally  divided  in  regard  to  the  matter  of 
relief  for  the  prodticcrv  df  war  minerals. 
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Protecting  American  Rights  in  Mexico 

Because  of  the  conditions  that  have  existed  in  Mexico 
during  the  last  eight  years,  with  such  a  disastrous 
effect  upon  the  lives  and  property  of  foreigners  in  that 
country  and  upon  the  lives,  property,  and  wellbeing  of 
the  Mexican  people  themselves,  an  organization,  known 
as  the  National  Association  for  the  Protection  of 
American  Rights  in  Mexico,  has  been  formed  by  a  group 
comprising  some  of  those  who  responded  to  Mexico's 
invitation  to  invest  in  enterprises  in  that  republic,  as 
well  as  others  who  are  desirous  of  assisting  in  the 
protection  of  American  rights  and  in  the  promotion  of 
the  welfare  and  peace  of  the  common  people  of  Mexico, 
who  are  among  the  principal  sufferers  from  the  chaotic 
conditions  now  prevailing. 

It  must  be  apparent  that  the  effective,  practical,  and 
friendly  recognition  by  the  Mexican  government  of  its 
obligation  to  protect  American  and  other  foreign  rights 
will  be  followed  by  a  rapid  development  of  Mexico's 
resources,  with  increased  revenue  to  the  government, 
reestablishment  of  its  credit,  employment  for  its  people, 
and  a  supply  of  food  products  more  than  sufHcient  for 
the  country's  needs.  But  it  is  also  clear  that  this 
development  is  largely  dependent  upon  the  continued 
help  of  American  capital  and  enterprise,  neither  of 
which  will  be  available  for  this  purpose  until  the 
Mexican  laws  and  officials  recognize  the  rights  of 
Americans  and  afi'ord  adequate  protection  to  their  lives 
and  property. 

The  organizers  of  the  association  feel  that  gross 
injustices  have  been  committed  in  Mexico  to  American 
citizens  and  to  American  property  rights;  that  thei-e 
has  been  a  lack  of  accurate  information  concerning  the 
actual  conditions  which  have  prevailed  and  a  lack  of 
coordinated  effort  to  prevent  their  repetition;  that  there 
exists  a  vital  necessity  for  the  creation  of  a  medium 
for  the  ascertainment  of  all  of  the  facts  bearing  upon 
the  Mexican  situation,  and  through  which  an  appeal 
may  be  made  to  public  opinion  and  to  the  governments 
of  Mexico  and  of  the  United  States;  and  that  it  is  only 
through  concerted  action,  in  which  it  is  hoped  all  per- 
sons interested  in  Mexico  may  participate,  that  a  condi- 
tion of  stability  and  responsibility  in  that  country  can 
be  effected  which  will  result  in  the  full  recognition  and 
protection  of  American  rights. 

It  seems  clear  that  too  much  light  cannot  be  thrown 
upon  the  facts  regarding  the  Mexican  situation,  if 
intelligent  and  effective  action  on  the  part  of  the  Amer- 
ican people  and  representatives  is  to  be  secured.  To 
that  end  the  association  will,  among  other  things,  collect 
all  data  regarding  foreign  industries  and  enterprises 
in  Mexico,  will  keep  in  touch  with  all  decrees,  laws, 
regulations  and  other  developments  affecting  American 
rights  in  Mexico,  and  will  be  prepared  to  furnish  in- 
formation in  respect  thereto  to  the  Government  of  the 
United  States  and  to  the  American  public.  It  will 
also  make  a  thorough  study  of  the  Mexican  situation 
from  historical,  legal,  and  economic  standpoints,  and 
will  request  its  members  to  keep  it  constantly  informed 
as  to  such  matters  as  will  enable  it  to  prepare  a  com- 
plete report  on  any  violation  of  American  rights  in 
Mexico,  upon  the  resultant  paralysis  of  American  enter- 
prises, upon  the  effects  of  such  acts  upon  the  moral 
and  economic  life  of  the  Mexican  people,  and  upon  such 


other  matters  as  bear  upon  the  relationship  between 
this  country  and  its  citizens  and  the  Mexican  republic 
and   its  people. 

The  association  will  endeavor  to  keep  itself  constantly 
in  touch  with  the  Mexican  government  and  with  the 
government  of  the  United  States  as  to  all  matters 
affecting  American  rights  and  property,  and  will  at  all 
times  be  prepared  to  take  and  vigorously  prosecute 
such  legitimate  steps  as  may  be  necessary  for  their 
protection. 

It  is  the  desire  of  the  association  not  to  embarrass 
the  Government  (which  might  have  appeared  to  be  the 
ca.se  had  this  organization  been  undertaken  during 
the  continuance  of  hostilities  in  Europe),  and  not  to 
bring  it  into  conflict  with  the  Mexican  government;  its 
chief  aim  will  be  to  work  with  both  governments  upon 
a  friendly  and  helpful  basis  with  reference  to  all  the 
aforementioned  matters. 

If  such  a  program  can  be  carried  out,  the  organiza- 
tion can,  it  is  confidently  believed,  be  of  great  service 
in  assisting  to  remove  causes  of  friction  between  the 
United  States  and  the  Republic  of  Mexico.  The  success 
will  be  largely  dependent  upon  the  extent  and  character 
of  its  membership,  which  should  be  nation-wide;  and, 
in  order  that  the  largest  possible  number  of  members 
may  be  secured  in  the  shortest  possible  time,  it  is 
urged  that  all  those  who  are  interested  in  the  object 
and  purposes  of  the  association  as  above  outlined  im- 
mediately send  their  names  and  addresses,  together  with 
a  statement  of  the  particular  nature  of  their  connection 
with  Mexico,  to  Frank  J.  Silsbee,  Secretary,  at  the  tem- 
porary office  of  the  association,  Room  No.  2800,  120 
Broadway,  New  York  City.  A  blank  application  for 
membership  in  the  association,  together  with  such  fur- 
ther information  as  may  be  desired,  will  be  furnished 
upon  request. 


Association  of  the  27th  Engineers 

Report  of  the  Secretary-Treasurer 
Nov.  24,   1917,  to  Dec.  31,   1918. 
Up  to  Jan.  1,  1919,  this  association  had  received  sub- 
scriptions and  funds  from  other  sources  as  follows : 

Subscriptions  as   reported   in   Eng.   mid  Mill.  Journ...  $19..")80.9.> 
Additional    receipts    In    1918,    but    not   reported    to   end 

of  year    553.96 

Interest  on   bank   deposits 197.91 

Kxchange    -75 

Annua!    dues    5.00 

Total    $20,338.57 

IlnooUected     593.36 

Receipts      '. $19,745,21 

Its  disbursements  have  been  as  follows: 

Athletic  goods    $2,ij54.6S 

Musical  instruments  and  music    2,566.54 

Cigarettes     and     tobacco      (not      including     Christmas 

present)     2.165.97 

names     95.75 

Typewriting  machines    341.50 

.Mi.scellaneous    (cash    to    company    funds) 1,052.30 

Wool   (550  lb.),  cloth,  and  knitting  machines    (2) (o)l,224.39 

-Miscellaneous    goods    13.65 

Exchange  and  bank  charges 14.29 

Assistance  to  men  and  families (b)  133.65 

Christmas    pre.sent.    1918,    sent    through    Lieut.-Col.    O. 

B.    Perry    2.500.00 

Total     , $12,162.72 

(a)  The  actual  amount  paid  for  wool  purchased  was  $1834.82. 
but  part  of  it  was  sold,  the  proceeds  of  which  amounted  to  $610.43. 
which  has  been  deducted. 

(b)  $143.65  was  disbursed,  but  $133.65  is  entered,  $10  having 
been  returned. 

The  balance  on  hand  Jan.   1,  1919,   is  $7582.49. 
All  expenses  in  administering  the  fund  and  the  affairs 
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of  the  association  generally  were  assumed  by  the 
Engineering  and  Mini7tg  Journal. 

I  understand  that  Colonel  Perry  has  made  some  ex- 
penditures in  behalf  of  the  men  in  France,  to  be  paid 
for  out  of  the  Comfort  Fund,  as  to  which  I  have  not 
yet  received  detailed  advices.  Consequently,  I  am 
unable  to  include  them  in  the  account  for  1918. 

Following  is  a  report  on  the  activities  of  the  Woman's 
Au.xiliary  of  the  American  Institute  of  Mining  Engi- 
neers on  knitted  goods,  which  supplements  a  previous 
report  already  published. 

As  ha*!  been  previously  reported,  the  Association  of 
the  27th  Engineers  provided  the  Woman's  Auxiliarj'  of 
the  American  Institute  of  Mining  Engineers  with  two 
knitting  machines,  a  quantity  of  wool,  and  material  for 
72  wool-cloth  sweaters.  The  members  of  the  Auxiliary, 
their  friends,  and  some  others  who  were  interested  in 
the  regiment,  went  to  work  enthusiastically,  and  up  to 
the  end  of  the  year  had  turned  in  the  following  articles: 
170  sweaters;  773  pairs  of  socks;  89  pairs  of  wristlets; 
85  helmets;  3  mufflers. 

Included  in  the  above  are  some  donations  obtained  by 
the  association  and  the  Woman's  Auxiliary,  the  wool 
for  which  was  not  supplied  by  the  association.  Of  the 
above  goods,  the  following  were  shipped  to  the  regiment, 
part  to  the  First  Battalion  and  part  to  the  Second; 
121  sweaters;  500  pairs  of  socks;  89  pairs  of  wrist- 
lets; 85  helmets;  3  mufflers. 

A  donation  of  24  comfort  kits  was  also  received. 

After  the  regiment  had  gone  to  France,  it  was  im- 
possible to  make  shipments,  owing  to  Government  regu- 
lations. The  unshipped  goods  were  held,  hoping  that 
some  way  might  be  found  to  get  them  to  the  regiment, 
but  it  appeared  to  be  impossible,  and,  after  the  armis- 
tice was  signed,  having  learned  of  a  great  need  for 
knitted  articles  by  the  Navy  League  for  distribution 
to  soldiers  and  sailors,  I  took  up  with  the  League  the 
matter  of  turning  over  our  supply.  They  were  grateful 
for  our  offer,  and  accepted  the  following  goods,  the 
understanding  being  that  they  would  supply  a  similar 
number  for  the  men  of  the  27th  Engineers,  should  the 
need  ari.se:     49  sweaters;  263  pairs  of  socks. 

It  is  not  expected  that  there  will  be  need  for  the 
above,  and  I  feel  that  all  who  had  anything  to  do  with 
the  donation  or  making  of  the  goods  should  be  glad  that 
they  have  been  applied  to  fill  a  real  need,  although,  of 
course,  there  is  regret  that  they  could  not  be  sent  to 
our  own  regiment. 

When  it  was  considered  advisable  to  discontinue  knit- 
ting, there  was  a  rather  large  supply  of  wool  on  hand, 
which  was  offered  to  the  Navy  League,  from  which  it 
was  purchased,  and  they  bought  it  hack  at  the  same 
price  the  association  paid  for  it.  The  proceeds  from 
the  sale  of  this  wool,  and  some  small  lots  which  were 
taken  by  individuals,  amounted  to  $f)10.4.T 

The  matter  of  wool  and  knitted  goods  has  not  yet  been 
finally  closed,  owing  to  delayed  returns.  At  the  present 
time  there  are  about  10  pairs  of  socks  on  hand  to  be 
disposed  of.  and  there  is  also  n  supply  of  wool,  prob- 
ably not  more  than  30  pounds. 

Thanks  are  due  to  Mrs.  H.  N.  Spicer,  who  worked 
untiringly  as  chairman  of  the  Emergency  Committee  of 
the  Woman's  Auxiliary;  to  Mr.  A.  L.  Gresham.  assist- 
ant to  the  secretary  of  the  American  Institute  of  Min- 
ing Engineers,  who  very  kindly  assisted  with  the  dis- 


tribution of  the  wool,  receiving  the  goods,  shipping, 
etc.;  to  the  American  Institute  of  Mining  Engineers, 
which  gave  permission  for  the  use  of  its  rooms  for  the 
meetings,  storing  and  handling  of  material;  and  to  all 
others  who  generously  cooperated  in  the  work. 

In  making  disbursements  from  the  fund  we  did  not 
have  it  in  mind  that  the  termination  of  the  war  was 
coming  so  soon  as  it  did,  and  therefore  a  rather  large 
balance  of  cash  was  left  on  hand.  However,  this  will  not 
be  so  large  as  it  appears,  for,  as  noted  above,  Colonel 
Perry,  who  has  been  taking  good  care  of  his  men,  has 
made  expenditures  for  their  comfort  in  France  whereof 
details  have  not  yet  been  reported,  besides  which  Colonel 
Perry  has  generously  dipped  into  his  own  purse.  Any- 
how, it  is  certain  that  all  the  money  on  hand,  and 
more,  too,  will  be  needed  in  welcoming  the  men  home 
and  giving  a  helping  hand  to  those  who  need  it.  There- 
fore the  subscription  list  is  not  closed.  From  all  that 
we  hear,  the  care  that  the  mining  industry  has  given 
its  men  has  contributed  to  producing  a  fine  spirit  among 
them  and  has  done  much  to  make  the  27th  Engineers 
one  of  the  distinguished  regiments  of  the  service. 

W.    R.    INGALLS, 
Sec  re  ta  ry-Treasurer. 

Employment  for  Engineers 

For  the  convenience  of  engineers  returning  from  mili- 
tary service,  a  list  of  agencies  is  here  given  which  may 
be  helpful  to  those  who  are  seeking  employment: 

Engineering  Societies  Employment  Bureau :  Walter 
V.  Brown,  secretary,  29  West  39th  St.,  New  York  City. 

Division  of  Engineering,  United  States  Employment 
Service:  A.  H.  Krom,  director,  29  South  La  Salle  St., 
Chicago,  111. 

Professional  and  Special  Section,  United  States  Em- 
ployment Service:  George  W.  Kirchwey,  state  director, 
16  East  42d   St.,   New  York   City. 

Tongkah  Harbour  Tin  Dredging  Co. 

Melbour.ne  Correspondence 
The  Tongkah  Harbour  Tin  Dredging  Co.  is  registered 
in  Tasmania  and  operates  in  Siam.  It  has  been  one  of 
the  most  successful  Australian-owned  tin  companies  in 
the  East.  The  report  for  the  year  ended  Sept.  30,  1918, 
shows  increases  in  yardage  handled  and  in  returns  of 
tin  oxide  as  compared  with  the  previous  12  months. 
The  value,  too.  was  15.7d.  per  ton,  as  against  9.4d.  in 
1917.  The  general  manager,  Eliot  T.  Lewis,  states  in 
his  report  that  the  smallness  of  the  increase  is  due  to 
the  fact  that  shortage  of  material  prevented  the  carr>- 
ing  out  of  all  but  absolutely  essential  repairs.  Data  of 
operations  are  given  in  the  following  table: 

SIATLSTICS   or   onuATIoN    OF   ToNCKvn    IIVRBOVR    TIN 

DuniHiiNfi  CO..  IN  1917- i»ia 

I4I8  1917 

Crniinil  dmlfml.  i-ii  yil  ),J85.J50  3,6(2.550 

Tin  oiiilp  nrcxlui-r,!.  tnn*     .  |,J|4  1,188 

AvTng..  yn-l.l  |>cr  .uvil  0  870lh  0  7J»    lb 

Av.rn«.- vnliiP|..r  r„y,l      ..  15  717.1  9  4J9d. 

Vi,l,ii-..f  lin..ut...il  rtrluaivcnfrnynltv  £271.561  £144.845 

AvrrnuFprirpnf  tin  nn<rnnr.>n(rr>lni  ..  £168,12  5  £121/18/— 
Avrrngt*  rout  of  prixlu^^tion  per  cu  yd.,  Piclunivr 

n(  drpm-imion  S021d.  4  40J  d. 
A  vcrniir  aurplii*  p^r  ru  yd  ii vniUMp  (or  profit  >n<l 

■  ....nrrnunl  10  696  d.  5  016d. 

V'lunl  tipl  profit  ril».920  £67.921 

The  8um  of  £80,302  was  brought  into  the  accounts 
from  the  previous  year.  The  profit  on  working  account 
for  the  current  term  was  £150,783,  of  which  £118,920 
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remained  as  net  profit  after  payment  of  all  charges  and 
royalties,  and  providing  for  dredging  boat  channel  and 
depreciation  of  pant,  stores,  and  spares.  Of  the  re- 
sultant £199,222,  four  dividends  (equaling  in  all  40%, 
or  8s.  per  share)  absorbed  £90,000,  and  the  dividend  tax 
was  £2475,  leaving  £106,747  to  the  credit  of  profit  and 
loss  account. 

The  company  output,  to  Sept.  30,  aggregated  11,081 
tons  of  tin  oxide,  which  brought  £1,247,808;  and  it  had 
paid  in  dividends  £435,000,  or  54s.  per  share.  An  addi- 
tional dredge  for  the  deeper  outer  harbor  is  to  be  built 
as  soon  as  practicable.  No.  6  dredge  has  been  working 
on  the  outer  harbor  during  a  part  of  the  current  year, 
with  much  better  results  than  the  boring  had  led  the 
management  to  expect. 


Bituminous  Coal  and  Coke  Production 
in  1918 

Estimates  of  bituminous  coal  production  in  the  United 
States  by  months  during  1918  were  completed  on  Jan. 
20  and  furnished  to  the  U.  S.  Fuel  Administration  by 
the  U.  S.  Geological  Survey.  These  figures,  which  in- 
clude lignite  and  coal  made  into  coke,  compared  with 
the  corresponding  months  of  1917,  show  an  increase  of 
34,092,437  net  tons  for  the  12  months.  The  figures  by 
months  are  given  in  the  following  table: 

PRODUCTION.  IN'  TONS.  OF  BITl'MINOUS  COAL  IN  I'NITED  STATES 
IN    1917  AND    1918 
Months  1917  1918 

Januarv 47.967,354  42.607,206 

Februa'rv  41.352.711  44.384,937 

March   ■  47.868.652  48.631,115 

April  41,854,320  46,590,570 

May  47,086,452  50,927,195 

June     .  46.824.646  51,758.214 

July.-  46.291.572  55,587,312 

August 47,372.226  55,732,092 

Septe-nber 45,107,956  51.757.334 

October 48.337.725  32,885,513 

Novembe.- 47.689.801  44.386.987 

December 44,037.147  40,634,525 

Total  551.790,563         585,883,000 

The  production  of  bjTiroduct  and  beehive  coke  in  the 
United  States  during  the  same  years,  1917  and  1918,  is 
given  as  follows: 

COKE  PRODUCTION,  IN  TON'S,  IN  UNITED  ST.4.TES  IN  1917  AND    1918 

Months                                      Beehive  Bj-product 

1917                  1918  1917  1918 

Januarv  2,923.056  2,242,362  1,787,850  1,649.819 

Fpbruarv  2.489.888  2,234,281  1,806.773  1,562,056 

March  3,138,977  2,630.433  1.813.435  2,051,206 

April,  2,813,935  2,580,931  1,859,278  2,021,437 

May 2,861,364  2,757,719  1,879,268  2,139,204 

June  2,754,897  2,712,726  1,880,335  2,092,155 

Julv.-  2,753,902  2,813,910  1.882,200  2,300,673 

August 2,549,755  2,657,022  1,914,450  2,387,675 

September 2,727,367  2,570,238  1,918,714  2,410,798 

October     ,  2,780.436  2.611.885  1,898.192  2,563,183 

Novembe- 2,677.284  2.339.197  1,899.526  2,523.746 

Decemhe  2.596.687  2.255.296  1,889.259  2,562.048 

Total  33.167.548       30.406,000       22,439,280       26,254,000 


Anthracite  Price  Restrictions  Removed 

Washington  Correspondence 
Removal  of  anthracite  price  restrictions  along  with 
the  bituminous  schedule  came  as  a  surprise.  It  had 
been  expected  that  the  maximum  prices  on  anthracite 
would  be  retained  until  Feb.  15  or  Mar.  1.  The  formal 
order  su.spending  prices  and  other  restrictions  was  not 
signed  until  Jan.  31,  although  the  announcement  that 
bituminous  price  control  would  be  abolished  was  made 
Jan.  17.  The  only  restrictions  which  were  not  sus- 
pended were  those  requiring  that  contracts  be  made 
subject   to   maximum   prices,    if   reinstated,   subject   to 


cancellation  by  the  Fuel  Administration,  and  subject 
to  requisition  or  diversion  of  coal  by  the  Fuel  Admin- 
istration; those  prohibiting  re-consignments  of  coal, 
and  those  requiring  shipments  of  coal  to  tidewater  to 
go  through  the  Tidewater  Coal  Exchange.  The  latter 
restrictions  were  retained  at  the  request  of  the  Rail- 
road Administration,  to  avoid  the  possibility  of  conges- 
tion at  ports. 

Before  one  of  the  striking  lessons  of  the  war  can 
be  forgotten,  the  Secretary  of  the  Interior  has  taken 
a  decided  step  toward  the  establishment  of  power  plants 
at  coal  mines  and  the  linking  up  of  the  industrial  East 
with  electric  transmission  lines.  The  details  of  the 
plan  are  set  forth  in  a  letter  by  Secretary  Lane  to  the 
chairman  of  the  Appropriations  Committee  of  the 
Senate,  in  which  an  appropriation  of  $200,000  is  asked 
for  investigation  purposes  during  the  fiscal  year  1920. 


January  Pig-Iron  Production 

Pig-iron  production  during  January  was  3,302,260 
gross  tons,  or  an  average  of  106,525  tons  per  day,  com- 
pared with  110,762  daily,  or  3,433,617  gross  tons  in 
December,  according  to  Iron  Age.  During  January,  35 
furnaces  were  blown  out  and  only  8  blown  in,  leaving 
323  stacks,  with  104,180  gross  tons'  estimated  daily 
capacity,  in  blast  Feb.  1,  as  compared  with  350  fur- 
naces, of  109,675  tons'  daily  capacity,  active  Jan.  1. 
Ferroalloy  made  in  January  amounted  to  32,787  gross 
tons,  of  which  22,383  tons  was  ferromanganese. 


Oil-Land  Development 

At  a  recent  meeting  of  the  California  Section  of  the 
American  Mining  Congress,  D.  M.  Folsom  presented  an 
interesting  paper  on  the  present  oil  situation,  paying 
particular  attention  to  the  influence  of  existing  laws 
upon  new  development. 

In  the  course  of  his  remarks,  Mr.  Folsom  pointed  out 
that  petroleum  and  its  derivatives  have  become  just  as 
essential  to  America's  industrial  life  as  wheat  is  to  the 
country's  material  existence;  and  that  laws  which  in- 
terfere with  its  production  interfere  also  with  indus- 
trial progress.  Business  of  the  Pacific  Coast  is  espe- 
cially dependent  upon  a  steady  production  of  petroleum. 
Practically  all  transportation  by  land  and  by  sea  is  by 
means  of  this  fuel,  and  more  than  half  of  the  stationary 
power  is  derived  from  the  same  source. 

Under  existing  laws,  an  oil-development  company  has 
three  legitimate  ways  in  which  it  may  secure  oil  lands: 
First,  by  discovery  and  location  on  vacant  Govei-nment 
lands;  second,  by  leasing  patented  land  from  its  owners 
and  paying  a  royalty  in  oil  or  money,  sometimes  accom- 
panied by  a  cash  bonus;  and  third,  by  direct  purchase 
of  patented  land. 

Under  the  first  plan  the  operation  is  purely  a  wild- 
cat venture,  because  for  many  years  all  ground  showing 
promise  of  the  development  of  oil  has  either  been  taken 
up  or  withdrawn  from  location.  Such  ground,  if  it  ex- 
ists at  all,  is  now  far  from  transportation.  Should  a 
company  follow  this  course,  drill  a  3000-ft.  hole  at  the 
cost  of,  say,  $100,000,  and  strike  a  good  flow  of  oil,  it 
would  discover,  according  to  recent  experience,  that  all 
land  in  the  vicinity  except  its  own  160  acres  would  be 
immediately   withdrawn   from   entry.   ■  Unless   the   well 
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was  a  gusher,  the  company  would  find  itself  in  trou- 
ble. With  one  small  well  and  unable  to  secure  more  ter- 
ritor>-,  far  from  transportation,  the  company  would  soon 
realize  that  its  property  wa.s  a  liability,  not  an  a.<set. 

The  intent  of  the  fir.-st  withdrawals  of  land  in  1909 
by  President  Taft  was  to  protect  the  legitimate  operator 
and  to  develop  the  various  oil  fields  efliciently  for  the 
good  of  the  nation,  but  the  law  has  been  administered 
in  such  a  manner  as  to  block  development  on  public 
lands.  Efficient  development  and  operation  of  oil  lands 
are  possible  only  through  the  employment  of  a  large 
amount  of  capital,  the  drilling  of  many  wells,  large  pro- 
duction, ample  storage  capacity,  cheap  transportation, 
and  refining  facilities  at  no  great  distance. 

Acting  under  the  second  plan,  if  the  development  com- 
pany leased  several  tracts  and  succeeded  in  bringing  in 
one  good  producer,  the  well  would  have  to  be  extraordi- 
narily good  to  be  profitable.  The  income  from  such  a 
well  would  be  regarded  mainly  as  profit  which  would 
be  subject  to  the  exce.ss-profits  tax  of  60  to  80 ""c,  be- 
cause the  business  was  conceived  and  the  well  developed 
since  Mar.  1,  1913.  Because  the  risk  is  great  in  any 
event,  and  because  any  hoped-for  profits  will  be  more 
than   cut    in   half,   this   second   plan    is    not   attractive. 

In  the  third  method — the  acquisition  of  land  by  pur- 
chase— the  purchase  price  may  be  written  off  over  a 
series  of  years,  but  this  does  not  constitute  an  attrac- 
tive business  proposition,  either.  No  one  would  pur- 
chase land  with  the  object  of  drilling  for  oil  unless 
fairly  certain  that  oil  was  present.  This  fact  will  be 
known  to  both  vender  and  purchaser,  and.  the  vender 
knowing  it,  the  price  would  be  high,  and  a  large  profit 
on  the  investment  would   be  improbable. 

Thus,  in  whatever  manner  prospecting  work  may  now 
be  undertaken,  the  risk  is  hazardous,  and  if  fortunate 
strikes  are  made  the  Government  gets  the  larger  pro- 
portion of  profit.  The  taxes  on  new  oil  industries  are 
so  large  that  they  tend  to  destroy  the  business. 

The  oil  industry  does  not  object  to  paying  its  just 
proportion  of  the  war  debt,  and,  quite  properly,  that 
should  be  a  large  portion;  but  it  should  be  proportional 
to  production. 


The  Situation  in  Mexican  Affairs 

If  President  Carranza  is  sincere  in  his  reported  desire 
for  a  fair  and  amicable  adjustment  with  the  foreign 
owners  of  oil  lands  and  mines,  and  if  he  is  really  in 
position  to  "make  good"  his  promises,  says  the  Erenhiff 
Sun  of  Feb.  8,  it  will  be  an  excellent  thing,  especially 
for  Mexico.  It  is  now  said  he  means  to  call  a  special 
.session  of  the  Mexican  Congress  in  April  to  revise  the 
laws  by  exempting  properties  that  are  already  being 
worked  from  the  confiscatory  provisions  of  the  consti- 
tution, and  by  granting  certain  other  relief  measures. 
Doubtless  the  foreign  inve>»tors  will  meet  him  half  way, 
but  they  will  need  to  be  convinced  of  his  sincerity. 

Mexico  wants  capital.  The  opportunities  are  vast, 
and  money  will  flow  in  copiously  if  really  stable  con- 
ditions can  \te  created.  Carranza  proposes  fo  refund  the 
national  debt,  and  expects  our  help  toward  doing  it. 
New  York  capitalists  have  been  approached,  and  are 
willing  to  respond — if  they  can  feel  sure  of  stability. 
It  in  n  large  "if." 


There  is  probably  some  truth  in  the  frequently  made 
statement  that  the  better  and  more  intelligent  classes 
in  Mexico  are  more  friendly  in  their  feeling  toward 
us  than  they  onca  were.  But  are  they  in  real  control 
of  their  country?  The  situation  is  by  no  means  hope- 
less, but  it  is  well  for  our  Government  to  make  ha.ste 
slowly  and  be  sure  of  its  facts  before  any  adjustment 
of  difficulties — on   paper — is   accepted   as   final. 


Haig  Praises  R.  E.  Tunneling 
Companies 

The  special  order  by  Sir  Douglas  Haig  in  the  London 
Times  of  Dec.  5,  and  printed  in  a  recent  bulletin 
of  the  Institution  of  Mining  and  Metallurgy,  is  of  great 
interest,  in  view  of  the  number  of  men,  mostly  mining 
engineers,  who  have  served  in  the  tunneling  companies. 
It  follows: 

A  large  niiiiilu  r  of  men  are  now  beinB  withUrawn  from  tunnel- 
Wig  companies  Tor  urgent  work  at  home.  Before  they  leave  the 
inunlry  I  wisli  in  convey  to  the  controllers  of  mines  and  to  all 
ranks  of  tunneling  companies,  both  Imperial  and  overseas,  my 
keen  appreciaiinn  of  the  fine  work  that  has  been  done  by  them 
throughout   th.-   last    four  years. 

At  their  own  special  work,  mine  warfare,  they  have  demon- 
strated their  complete  superiority  over  the  Germans,  and  whether 
in  the  patient  defensive  mining,  in  the  magnificent  success  at 
Mes»ine.s,  or  in  the  preparation  for  the  offensives  of  the  Somme. 
Arras,  and  Ypres.  they  have  shown  the  highest  qualities  both  as 
military  engineers  and  as  fighting  troops. 

Their  work  in  llie  dangerous  task  of  removing  enemy  traps 
and  delay-action  charges,  on  stibways,  dug-outs,  bridging  roads, 
and  the  variety  of  other  services  on  which  they  have  been  en- 
gaged,  has  been   on   a   level   with   their  work   in   the   mines. 

They  have  earned  the  thanks  of  the  whole  army  for  their  con- 
tribution to  thj  defeat  of  the  enemy.  Their  fighting  spirit  and 
technical  etflciency  have  enhanced  the  reputation  of  the  wholo 
ccrps  of  Royal  Kngineers  and  of  the  engineers  of  the  overseas 
forces. 

I  should  like  to  include  in  the  appreciation  the  work  done  by  the 
army  mine  schools  ami  by  the  .Vustrallan  Electrical  and  Mechanic 
cal  Mining  and  Boring  t'ompany. 


Ole  Hanson* 

Die  Hanson  is  the  melting  pot's  vindication.  A 
native-born  son  of  immigrant  parents,  there  is  no 
lijTDhen  attached  to  this  Seattle  Mayor's  title  of  Ameri- 
can. An  advoialf  of  such  legislation  as  the  minimum 
wage  law  for  wonien  and  the  eight-hour  day  for  both 
Mien  and  women  workers,  there  was  doubt  in  some 
Seattle  minds  about  the  course  he  would  take  if  the 
labor  troubles  which  were  threatening  the  Washington 
city  came  to  a  head.     They  were  not  kept  in  doubt. 

"This  is  not  a  strike;  it  is  attempted  revolution  engi- 
neered by  anarchists,  Bolsheviki,  and  the  I.  W.  W.," 
he  said;  and  he  laid  a  heavy  hand  upon  the  situation, 
with  the  reswlt  that  the  crisis  there  was  safely  pjissed. 
In  a  statement  discussing  the  situation  Mayor  Hanson 
declared : 

The  labor  unl.nif  nnisi  now  cleanse  themselves  ..f  their  anar- 
ililsllc  elemenl  i>r  Ilii-  labor  unions  must  fall.  They  are  on 
trial  before  the  people  of  (his  country.  I  tako  the  |K>sltlon  that 
our  flut.v  an  oitlxens  slamls  ahead  of  the  demand  of  any  organ- 
iiatloti  on  the  faco  of  the  earth  The  union  men.  the  huslnes* 
leen.  the  rhurrhmen,  mu.«»t  firpl  of  all  bo  rltiKens.  Any  man  who 
owes  a  higher  allegiance  to  any  oriranliuition  than  he  docs  to  the 
ilMv.Tnment  should  he  sent   to  h  Federal  prison  or  be  deported 

Throughout  his  political  career  Ole  Han.son  has  been 
a  disciple  of  Theodore  Roosevelt,  and  his  words,  pub- 
lished by  coincidence  on  Rot>seveIt  Memorial  Day.  are 
such  as  would  have  delighted  that  great  American. 

•Kditoriitl   In   the   New   York    "Tribune"  of  Fob.    10,    19I» 
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Developments  in  Copper 

THE  official  statement  about  copper  that  was  pub- 
lished in  Washington  last  week  was  received  by  the 
public  as  the  revelation  of  a  bad  situation,  but  there 
was  nothing  in  it  that  the  readers  of  the  Journal  had 
not  already  had,  and  there  was  one  slight  misstate- 
ment, viz.  with  respect  to  the  fixed  price  for  copper. 
We  may  appropriately  review  the  main  events  of  the 
last  three  months. 

In  the  first  place,  let  it  be  clearly  established  in  the 
mind  that  the  Government  never  fixed  the  price  for 
copper  in  the  sense  that  it  named  a  price  at  which 
all  business  should  be  done.  What  it  did  was  to  fix  a 
maximum,  first  23Jc.  and  later  26c.,  above  which 
producers  might  not  go.  Producers  being  unwill- 
ing on  any  day  up  to  Dec.  1,  1918,  to  sell  for  any 
less,  the  prices  of  23'c.,  and  later  26c.,  prevailed  as  the 
market  prices.  But  if  at  any  time  producers  had  had 
more  copper  than  they  could  sell  at  the  stipulated  max- 
ima, and  had  desired  to  sell,  the  market  price  would 
no  longer  have  been  at  the  maxima,  but  would  have  been 
at  something  less.  We  repeatedly  drew  attention  to 
this  during  1918,  arguing  that  the  maintenance  of  the 
market  at  the  restrictive  maximum  indicated  that  there 
was  not  copper  enough.       ^  - 

A  precisely  parallel  situation  as  to  high-grade  zinc 
illuminates  this.  There  was  a  fixed  maximum  price  of 
12c.,  which  prevailed  as  the  market  price  so  long  as  the 
supply  was  short,  but  upon  a  liberalizing  of  the  speci- 
fications, letting  in  a  new  supply  of  high-grade  zinc, 
the  market  fell  below  12c.  overnight,  and  subsequently 
the  maximum  price  ceased  to  be  a  factor  in  the  market ; 
at  any  rate,  not  a  direct  factor,  though  it  was  always 
a  threat. 

Manifestly  the  condition  as  to  copper  and  zinc  was 
quite  different  from  that  of  silver,  in  which  case  the 
Government  agreed  to  hvy  the  metal  at  a  certain  price, 
and  subsequently  established  conditions  equivalent  to  a 
maximum  of  $1,011  and  a  minimum  of  995c.  To  have 
had  real  fixing  of  the  price  for  copper,  something  sim- 
ilar would  have  had  to  be  done. 

On  Nov.  1,  1918,  a  previous  agreement  between  the 
War  Industries  Board  and  the  copper  producers  was  re- 
newed for  two  months,  without  any  change  of  terms. 
On  Nov.  15,  1918,  a  new  agreement  was  arranged,  can- 
celling the  previous  one.  The  agreement  of  Nov.  15 
merely  meant  that  if  the  Government  needed  to  buy 
any  more  copper  (which  nobody  anticipated  it  would) 
it  would  pay  26c.  for  it  up  to  Dec.  31,  and  up  to  that 
time  the  producers  were  authorized  to  enter  into  an 
agreement  among  themselves  to  ask  26c.  from  the  public 
and  get  it  if  they  could.  The  producers  promptly  en- 
tered into  such  an  agreement,  but  promptly,  also,  found 
that  they  could  not  get  the  price. 

A  few  thousand  tons  of  copper  was  sold  during  the 
second  half  of  November  to  the  Government   and   its 


Allies,  on  doubtless  what  were  belated  orders,  and  thus 
established  a  market  price.  From  Dec.  1  to  Dec.  31, 
however,  no  copper  was  sold  to  anybody,  and  with  the 
conditions  existing,  viz.  the  producers  being  bound 
to  each  other  not  to  sell  at  less  than  26c.  and  nobody 
being  willing  to  pay  anything  like  that,  there  was 
neither  any  market  nor  could  there  be  said  to  be  any 
market  price. 

With  the  advent  of  January  the  newly  formed  ex- 
port association  named  a  price  of  23c.  for  export.  Some 
of  the  small  producers  made  sales  at  21@20c.,  and 
later  in  the  month  as  low  as  18';c.  These  sales  were 
sporadic  and  but  small  in  the  aggregate,  the  total  for 
the  month  being  only  about  25,000,000  lb.  There  was 
a  good  deal  of  vagueness  about  them,  and  it  was  im- 
possible to  determine  just  what  they  represented.  The 
big  producers  did  not  sell  anything,  and  with  them  out 
of  the  market  there  could  hardly  be  said  to  be  any 
market.  There  was  no  way  of  telling  what  the  market 
would  have  been  if  copper  had  been  freely  offered  by  a 
big  producer  or  if  the  small  producers,  in  their  fishing, 
had  hooked  into  a  real  demand. 

Among  the  big  producers  there  was  neither  any  col- 
lusion nor  illusion,  at  least  there  was  no  illusion  after 
the  first  week  or  two.  The  gravity  of  the  situation, 
especially  as  to  the  accumulated  stocks  both  here  and 
abroad,  and  the  probability  that  Europe  would  not 
buy  any  copper  for  a  long  time,  was  scarcely  appreciated 
even  in  high  quarters.  Washington  had  contributed 
to  dulling  the  perceptions  by  making  official  statements 
of  big  orders  to  come  from  Europe,  which  our  readers 
will  recall  we  characterized  as  moonshine  at  the  time 
they  were  made,  and  persuading  the  producers  to  main- 
tain production  until  Dec.  31.  Our  discernment  of  the 
situation  here,  and  our  advices  from  Europe  from  an 
early  date,  were  contrary  to  all  optimistic  ideas,  and 
ever  since  November  we  had  been  unswervingly  de- 
claring the  situation  and  indicating  to  weak  producers 
that  they  ought  to  shut  down  as  quickly  as  they  could. 

However,  as  conditions  became  clear  to  the  big  pro- 
ducers during  January,  the  shock  that  there  would  be 
to  labor  with  restoration  of  the  sliding  scale  of  wages 
and  a  drop  overnight  from  the  basis  of  26c.,  which  had 
been  used  up  to  Dec.  31,  to  something  less  than  20c., 
became  a  paramount  consideration.  It  was  necessary  to 
talk  things  over  with  the  labor  leaders  and  make  some 
arrangements.  In  this  both  parties — the  companies  and 
the  representatives  of  the  miners — were  clear-eyed  and 
generous.  The  Department  of  Labor  and  other  branches 
of  the  Government  were  intelligently  helpful.  During 
these  negotiations  the  big  producers  had  to  avoid  mak- 
ing a  market  and  forcing  the  issue.  But  with  the  be- 
ginning of  February  the  situation  changed,  and  one 
after  another  appeared  as  a  seller  of  copper  ready  to 
meet  the  market  or  to  make  a  market.  Thus  were  ,^ 
natural  market  conditions  restored,  and  this  was  the,, 
most  hopeful  first  step  for  the  remedy  of  a  bad  situation. 
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There  are  troublesome  daj'S  ahead,  and  they  may  last 
for  a  long  time.  We  must  expect  a  convulsive  market 
for  a  while,  and  also  we  must  look  for  lower  prices 
being  made,  perhaps  so  low  that  they  will  be  a  jolt. 
We  have  a  situation  now  in  copper,  as  well  as  in  lead 
and  zinc,  wherein  cost  of  production  does  not  mean  any- 
thing in  the  market.  Many  producers  will  find  it  nec- 
essary to  cease  producing.  The  more  is  production  cur- 
tailed, the  better  will  it  be  for  correction  of  the  sur- 
feited condition.  In  this  connection  let  us  point  out, 
however,  to  those  companies  whose  treasuries  are  in  a 
good  state — and  fortunately  that  can  be  said  of  many 
— that  this  is  a  good  time  to  resume  development  work, 
which  had  to  be  neglected  during  the  high  pressure  of 
1915-18.  Copper  producers  must  now  be  cool,  patient, 
and  philosophical,  and  we  trust  that  they  will  accept 
our  confident  assurance  that  in  letting  nature  take  its 
course  the  restoration  of  normal,  healthy  conditions  will 
come  quickest. 

Danger  Signals 

DANGER  signals  are  flying  in  the  delay  in  resusci- 
tating the  industrial  consumption  of  commodities. 
Nobody  possessing  common-sense  needs  to  be  told  what 
is  going  to  happen  if  mines  and  mills  and  factories 
are  closed  owing  to  inability  to  sell  their  products. 
Even  the  railway  men — those  dictatorial  aristocrats  of 
labor — will  become  aware  that  there  is  something  wrong 
when  reduction  in  working  forces  begins  owing  to 
diminution  in  freight  to  be  moved. 

What  is  the  matter?  Primarily  it  is  that  we  are 
no  longer  on  an  exaggerated  war  basis.  Before  the  war 
the  American  people  were  estimated  to  be  making  net 
earnings  of  about  $7,500,000,000  per  annum.  The  earn- 
ings were  reinvested  mainly  in  new  railways,  new 
houses,  new  factories,  and  public  improvements  to  meet 
the  needs  of  the  growing  population,  and  it  was  that 
new  construction  that  created  a  great  market  for  com- 
modities. 

The  people  have  to  live  and  will  buy  food,  fuel,  and 
clothing  at  all  times,  but  there  will  be  mighty  little 
buying  of  steel  and  copper  and  other  metals  and  things 
if  there  be  no  new  construction  going  on. 

During  the  war  the  net  earnings  of  the  people  rose 
probably  to  about  $15,000,000,000,  and  the  major  part 
of  it  was  squandered  in  warfare.  We  do  not  pretend 
that  the  figures  that  we  have  mentioned  are  much  more 
than  guesses,  but  they  are  good  enough  to  afford  some 
orientation.  The  prices  of  commodities  and  the  wages 
for  labor  both  doubled. 

Commodities  and  labor  still  stand  at  high  figures. 
but  quotations  do  not  mean  anything  if  goods  are  not 
being  .sold  and  if  labor  be  unemployed.  If  business 
could  be  got  going  in  a  normal  way  tomorrow,  there 
is  no  reason  to  estimate  that  the  net  earnings  of  the 
people  in  1910  would  be  any  more  than  they  were  in 
1D14;  certainly  not  if  the  production  of  things  recedes 
to  the  rate  of  five  years  ago.  which  seems  not  un- 
likely. 

But  we  are  still  incurring  war  cxpen-ses.  We  are 
feeding  and  clothing  a  large  army,  maintaining  a  large 
navy,  paying  big  bills  for  bringing  the  soldiers  home, 
building  .ohips,  and  doing  much  other  work,  started  dur- 
ing the  war,  that  could  not  he  stopped.     We  have  got 


to  meet  a  big  tax  bill  this  year  and  another  huge  loan. 
When  the  war  bills  are  defrayed  out  of  the  diminished 
earnings  of  the  people  there  is  not  going  to  be  much 
left  for  new  houses  and  railways.  The  people  will  have 
to  continue  to  crowd  for  some  time  longer.  True,  we 
are  in  a  strong  financial  position,  and  can  furnish  a 
great  buying  power  out  of  resources  and  credit,  and, 
fortunately,  we  can  lend  a  lot  of  money  to  Europe  for 
her  to  buy  of  us  (which  we  shall  have  to  do),  but 
neither  Europe  nor  ourselves  are  going  to  capitalize 
new  constructions  at  inflated  prices.  It  would  be  folly 
to  do  so. 

Hence  is  it  that  buying  halts.  The  one  way  to  start 
it  is  to  let  nature  take  its  course,  and  by  that  we  mean 
to  remove  all  impediments  from  the  markets  and  let 
them  find  their  own  levels.  Representations  that  re- 
duced prices  will  not  stimulate  buying  are  buncombe, 
closely  related  to  the  silly  talk  of  a  while  ago  that  high 
prices  would  not  check  consumption  and  the  mad  doc- 
trines about  repealing  the  law  of  supply  and  demand. 

Congress  can  help  more  than  anybody  or  anything 
else  by  promptly  passing  a  law  that  would  liberate  the 
wheat  market. 

The  steel  magnates  can  help  by  declaring  a  wide- 
open  market  in  iron  and  steel,  which  sooner  or  latei 
they  will  have  to  do  anyway. 

Bureaucrats,  who  linger  on  the  stage  and  are  doing 
some  belated  interfering  with  market  conditions,  can 
help  by  keeping  their  hands  off. 

Labor  leaders  can  help  by  facing  squarely  the  facts 
that  economic  laws  are  in  action  that  nobody  can 
resist. 

We  were  astounded  last  week  to  read  in  the  news- 
papers that  high  officers  in  the  Government  are  medi- 
tating a  plan  for  some  more  price-fixing.  They  want 
to  arrange  a  sort  of  an  economic  ladder  so  as  to  bring 
things  down  gradually  and  equally.  We  have  had  too 
much  of  price-fixing.  That  is  one  of  the  main  troubles 
now.  The  one  thing  for  Washington  to  do  now  is  to 
keep  its  hands  off^  in  the  matter  of  markets  and  prices. 
The  last  proposition  would  be  what  the  New  York  Sun 
tersely  described  as  "the  touch  that  is  death." 

The  price  for  the  dislocation  and  destruction  of  the 
war  had  to  be  paid  anyhow.  Added  to  the  price  is 
the  penalty  for  the  economic  crimes  that  were  com- 
mitted. To  Congress,  magnates,  bureaucrats  and  labor 
leaders  we  reiterate  that  danger  signals  are  flying.  If 
they  be  heeded,  it  will  not  be  too  late.  If  not  heeded, 
no  one  can  foretell  the  consequences. 

There  is  one  other  great  obstacle  to  readjustment, 
and  it  may  be  the  greatest  of  all.  This  is  the  delay  of 
the  conference  in  Paris  to  make  peace.  This  is  a  time 
when  action  is  necessary,  not  the  debating  of  abstract 
ideas  and  ideals. 

Havoc  Wrought  by  Germans  at 
French  Mines 

THE  seizure  by  Gennany  of  the  French  coal  fields 
about  Lens,  during  1914,  marked  but  one  step  in 
her  attempt  at  world  domination.  Knowing  well  that 
there  was  slight  probability  of  her  being  able  to  hold 
the  territory  permanently  for  commercial  purposes,  the 
wanton  destruction  which  has  characterized  Germany's 
type  of  warfare  was  brought  into  action,  with  the  result 
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that  the  once-prosperous  coal  fields  are  today  a  mass 
of  ruins.  Under  "Havoc  Wrought  by  Germans  at 
I'rench  Mines,"  we  reproduce  a  continuation  of  the 
photographs  which  appeared  in  the  Journal  of  Feb.  1. 
As  may  be  seen,  the  construction  of  headframes  and 
buildings  was  of  steel  and  masonry,  and  of  an  advanced 
type.  The  expense  necessary  for  the  complete  rehabili- 
tation of  the  industry  will  be  enormous;  practically 
nothing  of  salvage  value  is  left. 

The  district,  covering  an  area  of  400  square  miles, 
produced  about  70'^c  of  the  coal  mined  in  France,  which 
is  mostly  bituminous  and  of  good  quality.  The  seams, 
for  the  most  part,  lie  at  depths  ranging  from  1000  ft. 
to  3000  ft.  and  vary  from  2  to  25  ft.  in  thickness.  The 
long-wall  system  of  mining  was  practiced  extensively  in 
the  thinner  beds,  and  considerable  timbering  was  neces- 
sary, owing  to  the  weakness  of  the  roof. 


For  Americanization 

THERE  was  recently  presented  in  Congress  a  bill 
(S.  5464)  the  object  of  which  is  to  eliminate 
illiteracy  in  the  United  States.  Briefly  stated,  the 
purpose  of  the  bill  is  to  promote  the  education  of  native 
illiterates  and  those  unable  to  use  the  English  language, 
through  the  cooperation  of  the  Federal  Government  and 
state  educational  departments,  with  the  aim  of  prepar- 
ing both  classes  for  successful  living  and  intelligent 
American  citizenship. 

We  do  not  argue  for  the  passage  of  this  particular 
bill  or  all  of  its  provisions,  but  we  do  wish  to  express 
our  earnest  support  of   its  object. 

The  United  States  occupies  its  present  prominent 
position  in  the  industrial  world  largely  because  of  the 
small  percentage  of  her  illiterate  citizens,  and  the  re- 
duction of  this  small  percentage  to  the  vanishing  point 
would  go  a  long  way  toward  converting  our  prominent 
position  to  a  dominant  one.  Though  we  may  congratu- 
late ourselves  upon  our  record  as  to  illiteracy,  we  are 
handicapped  as  is  no  other  country  by  the  large  per- 
centage of  our  workers  who  do  not  speak  our  tongue. 
This  is  particularly  noticeable  among  the  mines  both 
in  the  East  and  in  the  West,  where  many  of  the 
unfortunate  situations  that  arise,  if  not  caused  by  the 
lack  of  an  understanding  of  English  by  the  workmen, 
certainly  grow  out  of  that  circumstance  and  are  difficult 
to  handle  because  of  that  lack. 

Born  and  raised  under  suppressive  European  condi- 
tions, and  suddenly  translated  to  a  land  of  unlimited 
liberty  and  opportunity,  but  with  no  real  knowledge  of 
the  counti-y  and  no  knowledge  at  all  of  our  language,  it 
is  impossible  for  the  immigrant  miner  quickly  to  grasp 
and  appropriate  the  American  spirit.  With  all  re- 
pression removed,  he  is  likely  to  go  too  far.  He 
resembles  a  boiler  carrying  a  pressure  of  250  lb.  and 
capable  of  doing  a  lot  of  work  if  its  energy  is  properly 
handled.  If  the  valve  is  suddenly  thrown  wide  open, 
there  is  a  rush  of  steam,  and  all  of  the  latent  energy  is 
wasted  through  its  sudden  release. 

The  bill  mentioned  calls  for  a  six  years'  program.  It 
is  conceivable  that  the  major  portion  of  our  illiterate 
minors  between  the  ages  of  16  and  21  might  be  given 
a  rudimentary  education  during  that  period,  but  the 
teaching  of  English  and  American  life  to  foreign-born 
residents    is    a    task    that    will    be    with    us    for   many 


years,  so  that  some  provision  should  be  established 
for  making  continuous  the  work  of  educating  foreign 
classes.  The  fact  that  so  many  of  us  are  not  good 
American  citizens  has  been  particularly  emphasized 
during  the  last  three  or  four  years.  The  trouble  has 
been  here  all  the  time,  but  we  were  so  busy  about 
other  things  that  we  did  not  bother  with  it,  nor  did 
we  realize  how  serious  a  matter  it  would  become.  In 
the  program  of  reconstruction,  the  elimination  or 
reduction  of  this  condition  should  receive  prompt, 
vigorous,  and  greatly  needed  attention. 

Ability  to  converse  with  our  employees  means  the 
ability  to  give  orders  that  will  be  understood ;  it  means 
the  possibility  of  exchanging  ideas,  the  possibility  of 
conveying  the  American  point  of  view  to  one  who  has 
had  no  conception  of  it;  it  will  enable  the  employer 
and  employee  to  approach  each  other  through  a  common 
medium;  it  presents  the  probability  of  removing  mis- 
understandings. 

We  will  always  have  some  illiterates ;  we  will  always 
have  many  workers  who  cannot  speak  English;  but 
we  may  aim  high  and  hope  for  much  of  the  improve- 
ment that  we  know  is  possible. 

We  trust  that  our  legislators  will  give  the  subject 
of  this  bill  serious  consideration,  and  that  they  may 
find  a  suitable  way  in  which  to  cooperate  with  the 
states  in  a  practical  endeavor  to  make  good  American 
citizens  of  all  the  people  who  by  accident  or  intent 
have  elected  to  live  in  our  country. 


Disillusionment 

WE  FELL  asleep  at  our  desk  yesterday  and  had  a 
dream.  We  saw  ourselves  commuting  into  town  in 
a  comfortable  car,  on  time  and  unjostled,  with  no  un- 
lucky fellow  standing  in  the  aisles,  leisurely  opening  the 
morning  paper.  And  on  the  first  page  was  headlined 
that  the  President  had  cabled  this  message: 

"To  all  officers  of  the  Government :  The  several  chair- 
men of  the  metals  producers'  committees  (here  fol- 
lowed the  names,  which  we  omit)  are  hereby  appointed 
to  take  charge  of  the  liquidation  of  the  Government's 
stocks  of  metals  in  both  manufactured  and  unmanu- 
factured forms.  All  officers  of  the  War,  Navy,  and  all 
other  departments  will  immediately  cease  all  actions 
on  their  own  accounts,  will  take  prompt  steps  to  ascer- 
tain what  stocks  the  Government  owns,  will  report  same 
to  the  several  chairmen,  and  will  leave  the  further 
management  of  the  business  to  them.  If  the  chair- 
men, out  of  any  delicacy,  are  unwilling  to  accept  this 
appointment,  they  are  authorized  to  delegate  the  busi- 
ness to  an  administrative  committee  of  three  men,  ex- 
perienced in  the  metal  trades  and  unassociated  with 
any  commercial  interest  therein,  upon  whom  they  may 
agree.  The  sole  purpose  of  this  order  is  to  get  the 
liquidation  of  the  stocks  into  experienced  hands." 

We  had  got  so  far,  and  were  thinking  what  a  fine 
thing  this  would  be,  and  how  it  would  promote  the  re- 
adjustment of  troublesome  things  and  be  so  greatly 
to  the  national  interest,  when  Mr.  McAdoo's  engine 
driver  inadvertently  put  the  brakes  on  too  hard,  jolted 
us  awake,  threw  the  man  who  was  sitting  on  the  arm 
of  the  seat  over  upon  our  shoulder,  and  we  became 
alive  once  more  to  the  grim  realities  of  a  world  in 
chaos. 
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The  Government  is  shipping  coal  to  Alaska  for  its 
own  railroad,  which  has  been  built  largely  for  purposes 
of  developing  the  great  Matanuska  coal  fields,  it  was 
stated  in  Seattle  on  Jan.  9.  An  order  has  been  placed 
with  the  Alaska  Steamship  Co.  to  deliver  a  full 
cargo  at  Seward  for  use  on  the  railroad  and  in  the  ma- 
chine shops. 

"Two  of  the  richest  countries  in  the  world  are  Mc.kIco 
and  Russia,"  says  Charles  W.  Barron,  in  the  Boston 
Xews  Bureau.  "One  is  the  richest  country  in  minerals 
and  the  other  the  richest  in  possibilities  of  agriculture. 
Both  of  these  countries  have  been  bedevilled  by  poison 
I.  W.  \V.  socialism  that  would  put  hands  and  feet  at 
the  top  and  the  head  underneath,  upturning  all  gov- 
ernment and  order." 


The    mill    with    which    the    Mining    School    is 

equipped  marks  the  highest  point  toward  which  the 
world's  metallurgists  have  attained,  writes  a  contributor 
to  a  Canadian  contemporary.  The  plant  and  machinery 
designed  and  installed  by  men  who  have  attained  to 
the  height  of  the  profession  of  mining  and  metallurgy, 
is  among  the  most  modern  and  flexible  ever  constructed. 
— Some  height,  we  would  anticipate. 


Mexican  silver  dollars,  the  purest  of  silver  coins,  are 
being  converted  into  bullion  by  their  holders  in  order 
to  take  advantage  of  the  price  of  silver,  stated  a  cor- 
respondent recently  in  the  Economist;  and  the  only 
silver  money  left  consists  of  50-cent  pieces,  which  are, 
or  were  recently,  at  a  premium  of  8''c.  The  government 
is  considering  the  issue  of  token  coins  in  silver  or  a 
baser  metal,  and,  meanwhile,  is  coining  gold  pieces  of 
2}  pesos,  which  are  inconveniently  small.  Two-peso  gold 
pieces  are  also  to  be  issued,  and  it  may  be  difficult  to 
avoid  confusing  the  two. 


Aladdin's  lamp  would  probably  be  listed  in  the  Patent 
Gazette  as  an  oil  device.  An  invention  that  would  fall 
in  the  same  category  plays  a  part  in  a  lawsuit  recently 
reported  in  the  New  York  Tribune.  More  than  $3,000,- 
000  and  a  device  to  discover  oil  pools,  described  as  a 
"radium  device,"  are  involved  in  this  suit  for  $600,000, 
which  was  filed  on  Jan.  25  in  the  Supreme  Court  by  Dr. 
Hugo  J.  von  Hagen  against  Karl  J.  Schumacher.  Dr. 
von  Hagen,  owner  of  the  "oil  finder,"  alleges  that  he 
agreed  with  Mr.  .Schumacher  in  May,  1917.  to  al- 
low him  the  use  of  the  magic  instrument,  the 
plaintiff  to  receive  one-sixth  of  the  sum  realized 
from  the  discovery  of  oil  tracts,  which,  the  inventor 
says,  has  amounted  to  more  than  $3,000,000.  Dr.  von 
Hagen  alleges  that  oil  was  discovered  on  20  different 
tracts,  covering  23,704  acres  of  land,  in  Texas,  Pennsyl- 
vania, Oklahoma,  and  Kansas. 


Speaking  of  the  way  Dr.  F.  G.  Cottrell's  mind  works, 
Buckner  Speed,  in  a  recent  issue  of  Jmirn.  Ind.  mui 
Enq.  Chrm.,  says:  "I  recall  about  12  years  ago.  when 
he  was  working  on  the  precipitation  of  smelting  smoke. 
I  asked  him  for  help  on  what  .seemed  to  he  .Mcarcely 
an  allied  problem,   the   freeing  of  California  crude  oil 


from  its  emulsified  water.  Instantly  his  mind  worked 
with  a  snap.  'Why,'  he  said,  'it's  the  same  problem. 
For  air  put  oil;  for  smoke  particles,  the  minute  water 
particles,'  and  then  his  favorite  form  of  expresion: 
'What  will  happen  if  we  put  a  high  electi-ostatic  stress 
on  the  oil?'  Then  in  his  characteristic  quick  manner, 
in  a  few  minutes  there  were  thrown  together  a  beaker 
of  oil,  a  .spark  coil,  and  two  pieces  of  copper,  and  lo, 
the  de-emulsification  of  the  California  oils  had  been 
solved.  Within  a  few  minutes  on  a  block  of  paraffin 
under  the  microscope  there  was  spread  out  a  drop  of 
the  emulsified  oil,  with  two  electric  wires  touching 
its  edges.  When  the  spark  coil  was  put  in  operation 
the  water  drops  were  seen  to  arrange  themselves  in 
the  field  of  the  microscope  like  the  iron  filings  between 
the  poles  .if  the  magnet,  to  dance  about  and  jiggle  them- 
selves into  larger  drops;  and  in  these  few  minutes  of 
experimentation  the  problem  was  solved  by  which  mil- 
lions of  barrels  of  unmerchantable  California  oil  were 
rendered  fit  both  for  refining  and  for  tuel  purposes. 
It  was  a  familiar  phrase  to  be  heard  in  the  University 
of  California  anywhere  from  the  botany  to  the  physi- 
ologj'  departments  when  any  question  of  any  descrip- 
tion came  up :  'Oh,  go  over  and  talk  to  Cott  about  it. 
He  doesn't  knovi^  anything  about  the  subject,  but  he 
will  put  some  idea  in  your  head  before  you  have  talked 
with   him   10  minutes,'  and  this  he  invariably  did." 


Playin'  Tha  Game 

By  D.  E.  Charlton 
M'son.  w'en  thee's  talkin'  o'  minin' 
An'    methods    o'    'andlin    tha    h'ore. 
Did   thee   ever  jus'  sit   down   an'  figger 
Wot  thee   needs   mos'  of  all,  an'   befor' 
Thee    can    start    with    sinkin'    or    driftin', 
An'  naw  tha  fine  points  o'  tha  game. 
W'y   there's    one    thing    thee's    boun'   to    remember, 
'An  thee'Il  fin'  it  worl'  over  tha  same? 

There's  tools,  an'  there's  pumps,  an'  there's  h'engines. 

An'  h'oflfice,  an'  ware'ouse  an'  shop; 

So  it  gaws,  thee  can  count  without  nummer. 

An'  thee's  jus'  made  a  start  at  the  top. 

Then  figger  tha  price  o'  tha  labor 

An'  extras   an'  such   that's   thrawn   in. 

Then,  m'son.  thee  can  add  up  tha  total, 

An'  thee'Il  fin'  w'ot  it  costs  to  begin 

Now,  danii-niL',  it  sUirts  me  to  thinkin'. 
If  I  'ad  tha  money  to  spare. 
An'   wuz    puttin'    tha    mos'   o'   my    foitun' 
In  a  'oil-  w'cio  I  'ad  to  play  fair 
With  tha  chaps  I  'ad  as  my  partners. 
I  think  that   IM  si'o  tha  job  throuRh.       , 
.\n'  si'C  to  it  they  KOt  w'ot  wuz  commin", 
An'  I  naw  that's  w'ot  mos'  men  would  Ho. 

Some  men.   I'll  l^a^rree  with  theo,  sonny. 
Ain't   h'oarnt'd    not   a   single   <lay'»    pay. 
There   are   h'othi-rs,  an'  thcc'll  not  cain.sny  me, 
'Ave  worked  'ani   an'  'ave  put  un  nway. 
Now  these  chaps   for  'oo  we  are  workin' 
'Ave   'ad   their   'nid    knocks   an*   thry   naw 
That   they're   playin'  tha  game  as  they  see  it. 
It's  as  square  as  tlu-y  make  it  in  law. 

So,  .stop  this   'err   fussin'  an'  grumblin', 

An  'elp  'ere  a  hit   with  tha  set. 

't)w  in  '("II  do  thee   'opo  to  make  wages 

If  thee  does  nothin'  niorc  than  jus'  fret? 

It  all  simmers  down   to  tha   question 

As  to  'ow  far  thrc's  wiltin'  to  gaw. 

An'  therf's    this   'vrr   thi-o's   boun'   to   remember — 

Give  tha   hes'  —an'  thn  super,  p'11   naw. 


February  15,  1919 
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Methods  ol  Shutting  ofif  Water  in  Oil  and  Gas  Weiis.  Bv 
F.  B.  Tough.  Pp.  122,  ii'ius.  Bull.  163,  U.  S.  Bureau 
of  Mines,  Washington,  D.  C. 

The  Oxidized  Zinc  Ores  of  Leadville,  Colorado.     By.  G.   F. 

Loughlin.      Pp.   87,   illustrated.     Bull.   681,   U.    S.   Geo- 
logical Survey,  Washington,  D.  C. 

The  Geology  and  Coal  Resources  of  Buchanan  County,  Vir- 
ginia. By  Henry  Hinds.  Pp.  278,  illus.  Bull.  18, 
Virginia  Geological  Survey,  Unive.sity  of  Virginia, 
Charlottesville,   Va. 

Preparation  of  Crucible  Graphite.  By  Geoi-ge  D.  Dub. 
War-Minerals  Investigations  Committee's  Pamphlet 
No.  3,  U.  S.  Bureau  of  Mines. 

This  report  describes  graphite  investigations  made  bv 
the  Bureau  of  .Mines  in  connection  with  the  War-Minerals 
Investigation  Committee,  and  presents  information  and  facts 
in  connection  with  the  industry. 

EflBciency  in  the  Use  of  Oil  Fuel.     A  Handbook  for  Boiler- 
Plant  and  Locomotive  Engineers.     By  J.  M.  Wadsworth. 
Pp.  SG;  illus.     U.  S.  Bureau  of  Mines,  Washington,  D.  C. 
This  compendium  is  intended  as  a  handbook  of  informa- 
tion for  the   man   familiar   with   the   use   of  oil   fuel.     The 
data    given    are    compiled    by    the    Bureau    of    Mines    from 
its  own  investigations  and  from  those  of  leading  authorities 
in  cooperation  with  the  U.  S.  Fuel  Administration. 

Rock  Quarrying  for  Cement  Manufacture.  By  Oliver  Bowles. 

Pp.  160,  illustrated.     Bull.  160,  U.  S.  Bureau  of  Mines. 

Washington,  D.  C. 
This  bulletin  is  the  fourth  of  a  series  of  reports  by  the 
Bureau  of  Mines  on  different  phases  of  quarrying  in  the 
United  States.  The  first  part  of  the  bulletin  describes  the 
chief  types  of  cements,  the  growth  of  the  cement  indus- 
try in  this  country,  and  the  character  of  the  raw  materials 
used.  The  bulk  of  the  report  deals  with  quarrying  meth- 
ods and  equipment,  and  gives  especial  attention  to  drilling 
and  blasting.  A  chapter  on  rock  mining  and  one  on  pros- 
pecting arc  included.  Methods  of  manufacture  are  men- 
tioned briefly,  as  that  subject,  except  as  related  to  quarry- 
ing, lies  outside  the  scope  of  this  report;  but  transportation 
methods  and  the  effects  of  the  manner  of  mixing  the 
materials  at  the  (juarry  or  ci'ushing  plant  on  quarrying 
methods  are  discussed. 

California    Mineral    Production    for    1917.      By    Walter    W. 

Bradley.     Pp.  179,  illustrated.     Bull.  83,  California  State 

Mining  Bureau,  San  Francisco,  Calif. 
It  is  the  endeavor  ot  the  staff  of  fhe  State  Mining  Bureau 
in  these  annual  reports  of  the  mineral  industries  of  Cali- 
fornia to  so  compile  the  statistics  of  production  that  they 
will  be  of  actual  use  to  producers  and  to  those  interested 
in  the  utilization  of  the  mineral  products  of  the  state,  at 
the  same  time  keeping  the  individual  data  confidential. 
In  addition  to  the  mere  figui'es  of  output,  the  bulletin 
gives  descriptions  of  the  uses  and  characteristics  or  many 
of  the  materials,  as  well  as  a  brief  mention  of  their 
occurrences.  Some  of  the  data  relative  to  properties  and 
uses  of  many  of  the  minerals  described  are  repeated  from 
preceding  reports,  as  it  is  intended  that  this  annual  sta- 
tistical bulletin  shall  be  to  a  degree  a  compendium  of  in- 
formation on  California's  commercial  minerals  and  their 
utilization. 

Thirty-Ninth   Annual   Report  of  the   Director   of  the  U.   P. 

Geological  Survey  to  the  Secretary  of  the  Interior,  for 

the  Year  Ended  June  30,   1918.     Pp.   163,  illus.     U.   S. 

Geological   Survey,  Washington,   D.   C. 

A    detailed    and    classifiea    account    of    the    activities    oi 

the  U.  S.  Geological  Survey  during  1918.     The  contents  of 

professional    papers    issued   are    summarized    in    a    manner 

which   facilitates  reference.     A   notable    proportion   of  the 

work   done   during   the   year   was    in   connection   with    war 


needs.  Charts  are  given  to  show  the  details  of  such  work; 
and,  in  this  connection,  it  is  refreshing  to  note  that  the 
credit  claimed  of  having  taken  an  active  part  in  the  inves- 
tigation of  special  war  problems  is  well  deserved.  Also, 
the  achievements  in  this  field  are  modestly  recorded  and 
with  a  minimum  of  pretension. 

.Vmerican  Methods  in  Foreign  Trade;  a  Guide  to  Export 
Selling  Policy.  By  Geoi'ge  C.  Vedder.  5h  x  84,  pp. 
204.  McGraw-Hill  Book  Co.,  New  York. 
The  author  maintains  that  the  imperialistic  business 
principles  of  the  German  method  for  development  of  foreign 
trade  are  fundamentally  wrong,  and  that  although  success 
.ipparently  attended  the  German  system,  the  method  would, 
in  time,  bring  about  its  own  destruction.  Nationalization 
cf  foreign  trade,  he  believes,  is  contrary  to  good  business 
nrinciples.  Business  of  a  permanent  nature  rests  solely 
on  the  merits  of  the  goods  produced.  The  development 
of  business  may  be  slow  where  merits  of  goods  are  de- 
pended upon  to  make  sales,  but  such  business  becomes 
permanent.  Manufacturers  should  not  lower  the  quality  of 
goods  in  order  to  meet  competition,  as  the  practice  leads 
only  to  transitory  business,  of  no  advantage  to  producer 
or  consumer.  The  author  believes  that  the  principle  of 
the  Webb-Pomerene  act  is  wrong,  that  either  it  or  the 
Sherman  law  should  be  repealed,  and  that  our  home  laws 
should  square  with  our  foreign  practice.  The  proper  use 
and  duties  of  export  commission  houses,  export  selling 
agents,  and  export  managers  are  fully  discussed,  as  well 
as  selling  plans  and  the  making  of  markets.  Foi'eign 
credits  and  banking  are  studied,  and  considerable  space 
is  devoted  to  government  relations  in  foreign  business.  The 
book  will  be  found  to  be  useful  to  manufactui'ers  who 
are  new  to  the  foreign  market,  and  it  also  contains  some 
valuable  hints  for  those  who  have  already  done  business 
abroad. 

Sulphur  Dioxide  Method  for  Determining  Copper  .Minerals 
in  Partly  Oxidized  Ores.    By  Charles  E.  Van  Barneveld 
and  Edmund  S.  Leaver.     Pp.  14,  illus.     Technical  Paper 
198,  U.  S.  Bureau  of  Mines,  Washington,  D.  C. 
This  pamphlet  describes  a  series  of  investigations  under- 
taken in  consideration  of  the  need  for  a  correct  and  rapid 
method  for  the  selective  determination   of  the  quantity  of 
copper  in  the  sulphide   form   on  the   one  hand,  and   in  the 
form  of  combined  oxides,  carbonates,  silicates  and  native  or 
metallic  copper,  on  the  other,  in  partly   oxidized  ores  and 
in  the  mill  products  resulting  fi-oni  the  crushing  and  treat- 
ment of  these  ores.     The  conclusions  reached  with  reference 
to    the    sulphur    dioxide    method    may    be    summarized    as 
follows: 

(1)  Cuprite,  melaconite,  malachite,  azurite,  chrysocolla, 
and  fine  metallic  copper  are  dissolved  rapidly  and  com- 
pletely. 

(2)  Chalcocite   and   chalcopyrite   are   not   affected. 

(3)  Metallic  iron  in  ordinary  quantities,  even  up  to  29c, 
dissolves  rapidly  and  has  no  effect  on  the  determination, 
provided  there  is  a  strong  excess  of  SO.-,  introduced  as  SO. 
solution. 

(4)  There  is  no  gelatinization  of  silica  and  the  possible 
loss  of  copper  from  this  cause,  noted  in  analyses  by  the 
other  methods  described,  is  eliminated. 

(5)  The  method  is  applicable  alike  to  high-grade  and 
to  low-grade  ores.  The  manipulation  is  simple  and  the 
possible  sources  of  error  are  few.  One  chemist  can  keep 
a  six-unit  electrolytic  outfit  working  to  full  capacity  on 
porphyry  ores. 

(61  Crushing  fine  enough  to  liberate  completely  the  min- 
eral particles  is  essential.  Ores  containing  an  appreciable 
proportion  of  chrysocolla  should  always  be  pulverized  to 
1.50  mesh. 

(7)  Any  metallic  copper  present  as  flakes  or  large  par- 
ticTes  would,  of  course,  be  removed  during  the  preparation 
of  the  sample  and  treated  as  scales.  Fine  metallic  copper 
remaining  in  the  pulverized  sample  would  be  dissolved 
and  reported  with  the  metallic  copper.  If  a  separate  deter- 
mination of  metallic  copper  is  considered  necessary,  this 
can  be  made  by  amalgamation,  preferably  in  an  amalga- 
mated copper  pan. 
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Personals 


Have  You  rontribatcd  t«  tbe  Atieci»ti*B 
af  (lie  2;th   EnsiDrrrs? 

P.  CJ.  .spllBbnr.v  has  been  in  the  Lordsburg 
district  of  New  Mexico  on  profession.il 
business 

JamrK  B.  Penrre  has  recently  been  ap- 
pointed engineer  for  the  Inspiration  Con- 
solidated Copper  Co..  at  Miami.  Arizona. 

J.  P.  Hutrliins,  Consulting  mining  engi- 
neer, expects  to  sail  Feb.  17  for  Southern 
Russi.-i  via.  IvOndon,  the  Mediterranean,  and 
Constantinople. 

Cecil  A.  Fltrlt,  superintendent  of  the 
Chief  Consolidated  Mining  Co..  and  Wultrr 
Filch.  Jr..  of  Walter  Fitch.  Jr.,  Inc..  were 
in  Xew   York   recently. 

W.  H.  .XidriilKc  has  accepted  the  position 
<  f  president  for  the  Texas  dulf  Sulphur  Co. 
The  company's  mine  at  Matagorda.  Tex., 
is  now  nearing  production. 

Arthur  W.  Burgren,  mining  engineer,  has 
returned  to  Maiehuala.  S.  L..  P.,  Mexico, 
where  he  is  enii)loyed  liy  the  American 
Smelting  and  Refining  Company. 

Chester  B.  Neisnender,  formerly  chemist 
for  the  Pacific  .Mines  Corporation.  I>udlow. 
Calif.,  is  now  with  the  concentrator  de- 
partment of  the  Inspiration  Con.solidal.d 
Copper  Co..  at  Miami.  Arizona. 

J.  W.  Crondun,  engineer,  recently  dis- 
charged from  the  service,  has  returned  to 
his  consulting  practice  in  El  Paso,  Tex. 
.•\s  first  lieutenant  of  engineers,  he  was  at- 
tached to  the  General  Staff  Meohanir.il 
Stction.  Division  of  Purchase.  Storage,  and 
Traffic,    at    Washington. 

Frank  R.  Wirlts.  consulting  engineer,  re- 
cently resigned  as  superintendent  of  mills  for 
the  Chino  Copper  Co..  at  Hurley,  N.  M..  and 
has  opened  an  office  at  404  Union  Oil  Bldg 
Ix)8  Angeles.  Calif,  where  he  will  .specialize 
in  concentration  and  flotation,  crushing  and 
fine-grinding  problems  and  plant  manage- 
ment. 

W.  F.  KohaEcn,  formerl.v  private  secre- 
tary to  M.  II.  Uodfrpy,  district  manager  for 
the  Oliver  Iron  Mining  Co.  at  Hihliing. 
.Minn  ,  h:  3  been  appointed  assistant  super- 
intendent of  the  Burt.  Sellers.  Morris  and 
Philbin  mines  in  that  district.  John  Mr- 
riotvell,  superintendent  of  these  properties, 
is  now  in  Florida. 

Judd  Htrwart  has  re.signed  from  the 
American  Smelting  and  Refining  Co..  with 
which  he  had  been  associated  since  its  in- 
ception, and  in  recent  years  had  been  one 
of  iis  chief  officers  and  a  member  of  lis 
board  of  directors.  Mr.  Stewart  has  been 
associated  continuously  with  the  silver-lead 
smelting  business  for  over  3«  years  be- 
ginning Tan.  1,  1882.  at  Argentine.  Kan. 
He  has  been  a  valuable  factor  in  the  or- 
ganization and  systematlzatlon  of  methods 
in  some  Important  branches,  and  his  retire- 
ment is  a  real  loss  to  the  Industry  in  its 
broadest  sense. 


Obituary 


4amcf<  rniiimln«,  one  of  the  tiioneer  min- 
ing men  of  the  Canadian  West,  died  at 
Vancouv.r.    B    C,    Dec.   3,    1918. 

Frank  Henry  llimtcfl,  mining  engi.ieer, 
manager  of  the  .New  London  copper  mines 
east  of  Frederick.  Md.,  died  Feb.  3,  aged 
B3  yearn. 

F.rncut  I..  Clodbr,  of  Salt  I.ake  citv.  I'tah 
died  at  Bath  JMke,  Calif.  Jan.  16.  He 
specialized  In  chemistry  and  metallurgy. 
and  for  many  years  was  engaged  In  min- 
ing. In  the  Ploche.  .Nev  .  district,  having 
been  vice-president  of  the  Prince  Consoll- 
daled  Mining  and  Smelling  Co.  up  to  a 
few  years  ago      Me  was  Bl   years  old. 

Frank  fi.  I».  Smith,  superintendent  of  the 
silver  reflnirv  al  the  Miisl  Chirago.  Iml 
plant  of  the  I'niled  Slaf.s  Metnis  It.nninif 
Co.  died  of  complications  nsultlng  from 
Infliieniui.  Jan  20  For  some  time  jirlor 
to  1»1»!.  he  was  manager  of  the  Sanin 
IMmlngo  Silver  Mining  Co.  af  B/ilnpllas. 
Chihuahua.  Mexico,  but  revolullnnnrv  ac- 
tivities made  It  Impossible  to  continue  op- 
erations there. 

Ilnbrrl  fngrranll  Kllla,  mining  engine. r 
died  Jan  R  In  r-uKUri,  Washington  He  was 
bom  In  June.  18«n  in  innr>  he  entererl  i\\r 
College  of  Mines  Iniv.  r«llv  of  Washing- 
ton,   where  he  remained   about   three   yeiira. 

He     then      «-.i,t      t,,       M,.,l,,      ;,,,,!     ,„E!,gefI     In 

''    '  '  I  '    position 

'  Miker   Hill 

>lng    r-o 


to  the  position  of  operative  on  experimental 
metallurgy  and  later  to  that  of  chemist. 
He  was  .1  member  of  the  .American  Insti- 
tute of  Mining  Engineers. 

Alan  Frnser  .McCormirk.  assistant  super- 
intendent of  the  Kl  Pa.so  Smelting  Works, 
of  the  Consolidated  Kan.sas  liiv  Smelting 
and  Refining  Co..  Kl  Paso.  Tex.  died  of 
pneumonia  on  Dec.  23.  ims.  aged  43  vears. 
He  was  born  in  the  Province  .ii"  onlario. 
t  anada.  and  began  his  career  in  the  smelt- 
U?^^*'"-'^!'"'*'-''  ahout  20  years  aK.>  at  Trail, 
B.  C.  From  there  he  went  with  the  (iranby 
Consolidated  Mining.  Smeltine  .iiid  I'ower 
Co..  and  subsequently  was  connected  with 
mining  companies  in  Montana  In  mil  he 
became  assistant  superintendent  in  charge 
of  copper  reverberatorv  smelting  and  con- 
verting operations  at  the  Kl  Paso  Smelting 
\Vorks  where  he  remained  until  the  time 
of  his  death. 


New  Patents 


Societies 


Kngineertng  Council  will  hold  its  annual 
meeting  on  Feb.  20  at  the  Kngintering 
Societies  Bldg..  29  West  39th  St..  New 
York. 

Itah  Society  of  Enginrers  and  the  local 
sections  of  the  American  Institute  uf  .Min- 
ing Bngineers.  the  American  Institute  of 
Civil  Engineers  and  th.'  Ameri<-aii  Institute 
of  Electrical  Engineers  recently  held  a 
banquet,  at  which  the  consolidation  of  the 
branches  of  the  engineers'  societies  was  dls- 


J- eh  10  at  the  Engineering  Societies  Bid!., 
29  West  39th  St..  .New  Voi-k.  Th,.  il.l, Kates 
to  the  Joint  Engineering  Congress  held  In 
Paris,  who  recently  returned  to  .\ew  York 
s|)Oke  infoimallv  on  niatteis  relating  to  the 
work  of  that  congress,  and  on  general  con- 
ditions in   France. 

American  .Society  of  Civil  KnKineers  held 
a  meeting  Feb.  5  at  the  Engine.ring  So- 
cieties Building.  29  West  39th  St..  New 
■iork.  Francis  Lee  Stuart,  late  ehairnian 
of  the  budget  commit  lee  of  the  Eastern 
railroads,  spoke  on  "The  National  Railroad 
.Situation  of  Today  and  a  Suggested  Basis 
for  Legislation."  The  subject  was  thor- 
oughly discussed  by  those  present. 

American  Institute  of  Mining  Knginecr*. 
Jlontana  section,  held  its  sixth  annual 
meeting  at  the  Silver  Bow  Club.  Butte. 
Mont.,  on  Feb  7.  when  oftii  ers  were 
elected.  .A.  technical  session  was  held 
Immediately  after  the  .lection  and  in- 
iluded  the  following:  'The  Metallurgy  of 
Aluminum  and  M.ignesium."  by  Prof  H  B 
Pulslfer;  and  "The  Manufacture  of  High 
Explosives  and  Their  U.se  In  Metal  Mining." 
by  J.  C.  Horgan.  of  the  Du  Pont  Powder 
Company. 

Chemical  .\lllunce.  Inc..  is  to  he  contin- 
ued in  its  present  form.  Though  the  organ- 
ization was  created  for  war  purposes,  it 
has  demonstrated  its  usefulness  to  such  an 
extent  that  the  members  are  unanimous  in 
desiring  its  continuation.  The  ollieers  for 
the  coming  year  are:  Horace  Bowkcr.  pres- 
ident ;  Henry  Howard,  vlce-prj-sldent  :  and 
J  n.  Cameron  Bradley,  secretary-treasurer 
The  directors  are  Horace  Bowker.  Henry 
Howard.  K.  R.  Qrasselll.  A.  W.  Hawkes. 
W.  I).  Huntington.  D.  W.  Javne.  A  D. 
Ledoux.  F.  A.  LIndhurv.  C.  H.  MacDowell. 
J.  D  Pennoek.  C.  1,  Reese.  Donald  I.  Mc- 
Klsson    and    C.    C     Wilson 


i  3 

I  Industrial  News  j 

.\Mprompt  Co.,  Pittsburgh,  Pi-nn  .  has 
opened  a  sales  olllce  In  the  -Sehmullmch 
Building.  Wheeling.  W  Va.,  under  the  di- 
rection of   K.    \.   Short. 

Pnwdercil  Cnal  Knglncerlnc  and  F.qillp- 
mrnl  Co.,  Chicago.  Ill  .  annouin-es  thai 
John  F  S'enlls.  recent Iv  discharged  from 
the  Al'ro  observers'  branch  of  the  service. 
hiiti  now  entered  its  employ  as  ad\  Isorv  en- 
gineer. I.<sler  K  Armstrong,  rec.ntly  in 
thi>  Air  Service,  has  also  accept, d  a  posi- 
tion with  the  company  as  advisory  engineer. 

Matthew  Addy  Co.,  engaged  In  marketing 
alloys,  pig  Iron.  coal,  and  coke,  ceh  bralefl 
Us  sixlieih  anniversary  Jan  •-•9.  ,\  dinner 
«as  given  at  the  giieen  City  CUih.  Clneln- 
niitl.  Ohio.  Hi  which  James  .V  rin-en.  pr.sl- 
di  nt  of  the  compiiin-.  presided  In  a  sivM-eb 
h>'  reviewed  the  tiuslness  history  of  the 
eomiwny  and  lold  how  Matthew  Addy.  now 
ilereased,  had  re<iue8ted  his  associates  to 
e:  rrv  on  the  business  In  his  nnme  and 
l>rovlde«i  aderjuate  capital  for  that  purpose, 
which  rapKnl  was  soon  repaid  In  full  to 
II "<alo. 


United  States  patent  specifications  mav 
be  obtained  from  "The  Engineering  and 
Mining  Journal"  al  25c.  each.  British 
patents    are    supplied    at    40c.    each. 

Drilling  Holes,  Method  of.  George  H.  Oil- 
man. Claremont.  N.  H..  assignor  to  Sullivan 
Machinery  Co..  Claremont.  N.  H  (U.  3 
No.   1.286.994;   Dec.   10,    1918.) 

Dumping-Car  Door.  Clarence  H.  Wil- 
liamson. .Mtoona.  Penn.  (U.  S.  No  1.287- 
548  :   Dec    10.    1918.) 

Electrolytic  .\ppsrutna  for  Producing  TiT 
Fluosilicate  Electrolytes.  Robert  L.  White- 
head, Perth  .\mboy.  N.  J  .  (U.  S  No.  1,287  - 
156;    Dec.    10,    1918.) 

Flotation.  .Separating  Minerals  by.  Anson 
G.  Betts.  Stockhou.se.  N.  C.  (U.  S.  No 
1.286,922  ;   Dec.   10,   1918.) 

Fuel  and  Process  of  Forming  With  An-- 
thracite  Culm  and  Pitch.  Donald  Markle. 
Hazleton.  Penn  ( U.  S  .No.  1.287,382;  Dec 
10,    1918.) 

Furnace,  Annealing.  Thaddeus  F.  Ball". 
Alliance.  Ohio,  assignor  to  Electric  Furnace 
Co..  .-Vlliance.  Ohio  (U.  S.  No.  l,286.90f  ; 
Dec.   10.    1918.) 

Furnace.  ReReneralivp.  Thaddeus  F.  Bailv 
and  Frank  T.  Cope.  Alliance.  Ohio,  assign- 
ors to  Electric  Furnace  Co..  Alliance.  Oh  o. 
(U    S.  -No    1.286.907;  Dec    10.   1918.) 

Furnace  Shields  To  Protect  Workmen 
When  Repairing.  James  R.  Rishebegar. 
Braddock.  Penn.  (U.  S.  No.  1.287,104:  Dec. 
10,    1918.) 

Haixllng-Englne  Control.  Ilion  Ilieff. 
Washington.  D.  C.  (U.  S  No.  1,288.597 
Dec.    24,    1918.) 

Hydroflnoric  Acid.  Production  of.  Edwin 
Stanton  Fickes.  Pittsburgh.  Penn.  (U.  S 
No.    1.288,400;    Dec     17.    1918.) 

Uanganrse  Peroxide.  Process  of  Prepar- 
ing. Morduch  L.  Kaplan.  Brooklyn.  N.  T 
(U.   S.   No.    1,287.041;    Dec     10.    1918.) 

Hetallargical  Proceaa.  John  Tvler  Jones. 
Pittsburgh.  Penn..  a.ssignor  to  Thomas  J. 
Howells.  Pittsburgh.  Penn.  (U.  S.  No. 
1.288.422;    Dec.    17.    1918.) 

Mine-Car  Damp,  Rotary.  John  H.  D. 
Pei.rsen  and  .Mliert  J.  Savers.  Chicago.  III., 
assignors  to  Link-Belt  Co.  (U.  S.  No. 
1.287.093  ;  Dec.  10.  1918  ) 

Ore  DretHing — .Apparatus  for  Clearing 
Clayey  Ores  lOdward  F.  Goltra.  Thomas 
.S.  Maffitt  and  Jesse  D.  Dana.  St.  LouLs.  .Mo.. 
and  Robert  W  Krwin.  Waukoii.  Iowa,  as- 
signors, by  mesne  assignments,  to  Mis- 
sissippi Valley  Iron  Co..  Wilmington.  D.il. 
(U.   S.   No.    1.288.404;    Dec.    17.    1918) 

I'otaHh — Process  of  Obtaining  Potassium 
Chloride  t>om  Brines  John  W  Hornsey 
Summit.  .N.  J.,  assignor  to  General  Reduo- 
lion  Oas  and  B.vproducts  Co.  (U.  S.  No. 
1.28S..T92;    Dec.    24.    1918) 

I'otoNh — Process  for  Rendering  Water- 
.'^oluhle  the  Potash  in  Cement-Mill  DuU. 
.Mliert  R  Merz.  Washington.  D.  C.  (U.  S 
.No     1.288.437:    Dec.    17.    1918.) 

Potash — Process  for  Separating  Borax 
.iimI  Potassium  Chloride.  John  W.  Hornsey. 
Summit.  N.  J.,  assignor  to  (Jeneral  Reduc- 
tion Gas  and  Byproducts  Co.  (U.  S.  No. 
1.288.591  :    Dec.    24,    1918.) 

Potash — Process  tor  Separating  Salts 
fiorii  a  .Mixture  of  Salts  In  Solution.  John 
W  Ilorn.sey.  Summit,  N  J.,  assignor  to  Oen- 
fial  Reduction  tias  and  Bvproducts  Co. 
(U.   S.   No.    1.288.593:   Dec.   24.    1918.) 

Potash  —  fn.o.  ss  of  Recovering  Potas- 
sium Chloride  from  Saline  Waters.  George 
H  Burnham.  Berkeley.  Calif  (U,  S  No 
1.286.932;    Dec    10,    1918.) 

Koek  lirlllo.  Steel  I'liller  for  Rarl  M 
Bruner.   IVnver,  Colo    (U.  S.  No.  1,J87.«09. 

Dec       10.      1918) 

Shaft-Kiln.  Arnold  Stelger  and  Wilhelm 
Steig.r.  Zurich.  Switzerland.  (U.  S.  No. 
1.287,605  ;    i^fc     10,    1918  ) 

RIcnm-Shorel  Ducket.  Wtlllnm  O.  Wood, 
San  Francisco.  Calif,  assignor  of  one-half 
to  Frank  H  McKevIlt,  Sacramento.  Calif 
(U    S    No    1.287.165;  Dec    10.   1918) 

Steel   .\lloy  Containing  C.   Cr.    V  and   Mo 
Joseph  W    Weilzenkorn.  Washington.  Penn 
assignor    to    Electric    Reduction    <yt..    Wash- 
ington.   Penn        (U     S     No     1,287,1(1:    Dec. 
10,     1918  ) 

Well  nrllllng.  Sane'.  Point  for.  Edward 
Mastir.  Neosho.  Saskntrhewan.  Canada 
ir      S      No      1.288,100;    Dec      17.     1918.) 

7lnr.  Refining  of.  Guy  Carey  Pricker 
I.uton,  England.  (U.  a  No.  1,287.949;  Ur< 
17,  1918.) 
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SAN     FRANCISCO.    CAI.IF. — Feb.    7 

Kiglit  Fatal  .Vci-iclfnts  in  the  two  months 
from  Oct.  12  to  Dec.  12.  1918.  are  reported 
by  the  mining  division  of  tlie  California 
Industrial  Accident  ConTiiiission.  Of  tne-e 
five  were  caused  by  falling  ground,  one 
fatality  resulted  through  a  misfire,  one  man 
was  crushed  by  a  dredger  mast,  and  one 
died  of  shock  from  blood  poisoning. 

The  Suit  .\calnst  the  Santii  Fe  for  can- 
cellation of  li-'ase  on  Midway  oil  lands  has 
been  dismissed,  and  J.  W.  Jameson  and  W. 
J.  Wramplemeier.  it  is  reported,  will  ac- 
cept the  $1,500,000  long  ago  tendered  in 
settlement  of  the  claims.  Delay  in  ac- 
ceptance of  this  amount  is  said  to  have  been 
due  to  the  dangt-r  of  jeopardizing  larger 
claims.  The  amount  recovered  was  due  on 
royalties. 

The  Metals  Exploration  Co.,  of  New- 
York  has  taken  over  the  controlling 
interest  in  the  Gold  Point  Consolidated 
Mines.  Inc.,  in  the  Grass  Valley  district, 
Nevada  County.  Calif.  The  recent  pur- 
chase by  the  Gold  Point  of  the  Idaho- 
Maryland  and  the  Kureka  mines  has  added 
valuable  holdings  to  the  Union  Hill  and 
South  Idaho,  controlled  and  operated  for 
the  last  four  years  by  the  Gold  Point  in- 
terests, under  the  management  of  Errol 
MacBoyle,  mining  engineer.  Hobart  Bldg.. 
San  Francisco.  Under  Mr.  MacBoyle's 
practical  direction  and  constant  attention 
the  Union  Hill  particularly  was  re-opened 
and  developed  not  only  as  a  gold  producer, 
but  as  a  large  producer  of  scheelite,  an  un- 
common occurrence  in  the  state.  The  situa- 
tion of  the  Union  Hill  and  the  South  Idaho 
in  relation  to  the  Eureka-ldaho-Maryland. 
and  the  past  history  of  the  latter  mines, 
made  a  consolidation  of  all  these  properties 
desirable  for  operation  on  a  large  scale. 
The  possibilities  of  this  combination  at- 
tracted Bulkeley  Wells,  vice-president  of 
the  Metals  Exploration  Co..  and  there  was 
no  great  delay,  except  that  occasioned  by 
the  interference  of  war  conditions,  in  inves- 
tigation and  investment.  Mr.  MacBoyle's 
associates  in  the  development  of  the  proper- 
ties were  F,  W.  McNear.  F.  W.  Snook.  S.  S. 
Lowery.  Roy  H.  Elliott  and  Edwin  Letts 
Oliver,  who  formed  the  Gold  Point  Con- 
solidated. The  present  directors  of  the  com- 
pany, recentlv  chosen,  are  Bulkeley  Wells. 
Errol  MacBoyle.  Rufus  Tha.ver,  F.  W.  Mc- 
Near, John  McCrossen.  Roy  H.  P^Iliott  and 
Edwin  Letts  Oliver.  Mr.  MacBoyle  will  also 
serve  the  company  in  the  position  of  con- 
sulting engineer.  The  original  purchases, 
additional  acquisition.s.  and  development  of 
old  ground  and  exploration  of  new  have 
brought  the  total  investment  in  the  un- 
dertaking to  date  close  to  $1,000,000.  But 
the  entire  holdings  cover  an  area  extending 
for  a  distance  of  two  miles  adjoining  the 
eastern  side  line  of  the  town  of  Grass 
Valley,  a  territory  that  has  produced  more 
than  $20,000,000  and  containing  a  large 
amount  of  virgin  ground.  The  plans  of 
the  present  operators  iiiclude  the  con- 
tinuation of  development  at  Union  Hill, 
and.  as  soon  as  conditions  are  again  nor- 
mal in  gold  mining,  the  Kureka-Idaho- 
Maryland  will  also  be  develojied  at  depth 
by  a  central  shaft,  the  site  of  which  has 
already  been  tentatively  selected.  The  geo- 
graphical and  topographical  situations  of 
these  properties  conform  to  the  possibility 
of  economical  developnient  and  operation 
on  a  scale  in  accordance  with  the  practice 
of  the  other  great  mines   in  the   district. 

PHOENIX,  AKIZ. — Feb.    7 

Abolition  of  the  Use  of  Fuses  in  Ulast- 
iiiR  is  called  for  in  one  of  the  bills  intro- 
duced early  in  the  present  Arizona  Legisla- 
ti:re.  Provision  is  also  made  in  the  same 
bill  for  equipping  every  mine  with  ap- 
paratus for  firing  blasts  by  electricity. 

The  Copper  (tueen  and  Calumet  &  Ari- 
zona companies  are  continuing  their  efforts 
to  establish  their  men  in  homes  of  their 
own  and  offer  to  provide  a  site  and  build- 
ing money,  repayable  by  employees  in  100 
monthly  installments,  with  interest  at  6%. 
To  this  end.  another  addition  has  been  laid 
out  to  the  town  of  Warren.  Grading,  lay- 
ing of  sewer  and  water  mains,  and  instal- 
lation of  electric  lighting  and  telephones 
are  being  pushed  on  the  addition. 


Tlie    I  niteil    A'erde     Copper    i'onipany     at 

Jerome  shows  full  faith  in  the  future  in 
its  plans  made  in  anticipation  of  the  ex- 
Ijected  revival  of  the  copper  industry.  Oil 
fuel  is  to  be  succeeded  by  pulverized  coal, 
handled  in  a  crushing  plant  that  will  cost 
$500,000.  It  will  be  similar  to  that  at  the 
nearby  Extension  works,  but  with  five 
times  its  capacity.  A  Cottrell  dust  collec- 
tor will  be  installed,  to  avoid  present  com- 
plaints of  damage  to  vegetation.  Twelve 
eight-hearth  roasters  are  to  be  added  to 
the  12  smaller  roasters  now  handling  1200 
tons  a  day.  The  fine-crushing  plant  is  to 
lie  moved  to  the  smeltery  from  the  mouth 
of  the  Hopewell  tunnel,  now  decided  to 
be  the  wrong  site.  It  will  be  enlarged  to 
3000  tons'  daily  capacity.  Three  reverbera- 
tory  furnaces  are  to  be  added  at  ("larkdale. 
In  the  mine,  at  Jerome,  the  new  Xi>.  5 
shaft,  concreted,  is  being  oi)erated  to  the 
2300  level,  and  plans  are  being  made  for 
a  sixth  shaft  of  two  compartments,  for 
men  and  material  only,  equipped  with  an 
immense  balanced  cage  for  the  workmen 
or  a  regular  passenger-elevator  systein. 
Ventilation  is  to  be  bettered  b.v  the  plac- 
ing of  an  immense  fanjui- the  11)00  level,  at 
the  junction  of  the  Hopewell  tunnel  and 
Xo.  4  shaft.  There  is  to  be  underground 
machine  shoveling  by  means  of  a  Marion 
shovel,  oi)erated  b^•  compressed  ailr  or 
electricity,  instead  of  steam,  and  with  a 
bucket  of  g-cu.yd.  capacity.  Within  a 
month  the  broad-gage  railroad  will  be 
completed  from  the  mouth  of  the  Hope- 
well tunnel  to  the  ."100  level,  when  a  big 
Marion  steam  shovel  will  be  hauled  up  the 
hill  to  start  work  on  the  hillside  back  of 
the  old  smeltery.  .\s  the  ground  on  which 
they  stand  will  be  removed  as  ore.  the 
office,  shops  and  power  house  are  to  be 
moved   to  new  buildings. 

BUTTE,  MONT, — Feb.   9 

A  Strike  in  the  Kutte  District  ordered  by 
the  I.  W.  W.  at  a  meeting  in  Butte  on 
Feb.  7  resulted  in  practical  suspension  of 
mining  in  this  field.  The  strike  followed 
the  announcement  on  Feb.  6  by  the  Ana- 
conda company  of  a  wage  reduction  at  the 
Great  Falls  and  Anaconda  smelteries.  The 
new  wage  scale  announced  is  a  reduction  of 
$1  a  day  from  that  recently  paid.  The 
I.  W.  W.  are  demanding  $6  for  a  six-hour 
day  though  no  demands  ha\'e  been  pre- 
sented to  the  companies.  Several  hundred 
strikers  picketed  the  approaches  to  the 
mines,  turning  back  miners  who  wanted  to 
work.  Such  pickets  were  mainly  foreigners. 
Finns  predominating.  Work  proceeded  a' 
some  mines  where  repairs  are  under  way. 
though  the  forces  employed  were  reduced. 
The  companies  are  said  to  be  doing  all  they 
can  to  maintain  operations,  in  spite  of  the 
fact  that  with  metal  prices  as  they  are 
producers  can  operaate  only  at  a  loss.  En- 
trances to  the  mines  are  be'ng  guarded  to 
prevent  any  attempts  at  destruction.  Sev- 
eral hundred  U.  S.  troops  with  many  civil- 
ians  are   so    employed. 

The   Injunction   Against  Butte  &   Superior 

restraining  it  from  using  the  oil  fiota- 
tion  process  will  stand  without  modification, 
according  to  a  decision  handed  down  on 
Feb.  4  by  U.  S.  District  Judge  George  M. 
Bourquin  at  Helena  in  the  case  of  Minerals 
Separation  against  Butte  &  Superior,  in 
denying  an  application  of  the  latter  for  a 
modification  of  the  injunction.  This  leaves 
the  status  of  the  case  the  .same  pendmg 
a  decision  bv  the  U.  S.  Supreme  Court. 
The  original  ruling  of  Judge  Bourquin  in 
the  case  was  overruled  by  the  Circuit  Court 
of  Appeals,  and,  based  on  the  decree  of  the 
Circuit  Court.  Judge  Bourquin  granted  the 
injunction.  The  Circuit  Court  fixed  the 
ratio  of  oil  required  in  the  process  as  0,1', 
Butte  &  Superior  asked  that  the  injunction 
be  modified  to  establish  a  minimum  amount 
instead  of  merely  an  average  or  standard 
ratio.  "Herein  defendants'  motion  to  mod- 
ify injunction  is  denied."  says  Judge  Bour- 
quin's  decision.  "This  court  in  its  decision 
did  not  set  a  lower  limit  of  oil  used  in 
operating  the  patent  process;  in  reversing 
that  decision,  the  Circuit  Court  of  .\ppeals 
set  no  lower  limit,  although  it  ambiguously 
indicates  there  might  he  one  short  of  the 
smallest  appreciable  amount  of  oil.  The 
decree  sets  no  lower  limits  and  virtually 
demands    that    the    injunction    set    no    lower 


limit.  The  injunction  follows  the  decree. 
In  any  case,  it  is  believed  the  injunction 
must  be  held  intact  until  such  time  as  the 
appellate  tribunal  defines  a  lowei"  limit  of 
oil."  Butte  &  Superior  has  been  trying  to 
r.tcure  court  permission  to  use  less  than 
one-half  of  l^/,  of  oil  to  the  ton  of  ore 
treated  by  flotation.  The  original  injunc- 
tion relative  to  the  amount  of  oil  used  by 
Butte  &  Superior  was  fixed  by  court  at  not 
less  than  1%  of  oil  to  the  ton  of  ore  handled 
by  flotation.  X  modification  of  a  higher 
court  reduced  the  minimum  to  one-half  of 
l^v.  This  protects  the  Minerals  Separation 
Co.  on  all  quantities  of  oil  from  one-half  of 
I'/r  downward  Butte  &  Superior  recently 
petitioned  the  Federal  Court  of  Montana 
for  a  modification  of  the  injunction,  so  that 
it  might  use  as  little  as  0.02^,;  of  oil  to  the 
ton  of  ore.  but  Judge  Bourquin  refused  to 
grant  the  plea,  as  stated  above. 

W.ALL.VCK,    IH.\HO — Feb.    7 

The     Bunker     Hill    &     Sullivan     Company. 

having  overhauli-d  and  improved  the 
Sweeny  mill,  which  it  acquired  through  the 
settlement  of  litigation  with  the  Federal 
.Mining  and  Smelting  Co..  is  now  using  the 
plant  for  retreating  a  large  pile  of  tailings, 
the  accumulation  of  many  years  while  the 
mill  was  being  operated  by  the  Federal 
on  Last  Chance  ore.  In  addition  to  yield- 
ing a  small  profit,  the  mill  product  is 
especially  desirable  for  the  Bunker  Hill 
^^meltery  on  account  of  the  unusual  amount 
of  iron. 

DENVER.    COLO. — Feb.    7 

The  Minins  Burean  of  the  Denver  Civic 
and  Commercial  Association  elected  the 
following  directors  at  its  annual  meeting: 
Itichard  .\.  Parker.  R.  A.  Gordon.  W.  L. 
Loveland.  C.  H.  Harrington.  E.  E.  Chase. 
<!eorge  L.  Xye.  Robert  Hursh,  W.  H. 
Leonard  and  Fred  Carroll.  These  direc- 
tors will  meet  soon  to  elect  the  bureau's 
nllicers  for  the  year. 

"The  .Vnnounced  Reduction  in  Wages  paid 
miners  in  the  copper  districts  of  the  country 
shows  the  fairness  of  the  copper  producers 
toward  the  miners,  in  that  tliey  will  con- 
tinue production  rather  than  throw  thou- 
sands of  miners  out  of  employment  at  this 
time."  This  statement  was  made  by  Charles 
H.  Moyer.  president  of  the  International 
Union  of  Mine.  Mill  and  Smelter  Workers, 
in  discussing  wage  reductions  of  $1  a  day. 
announced  at   Butte,  Mont.,  on  February  6. 

SAI-T    L.\KE    CITY.    UT.4H — Feb.    7 

The  Oil-Shale  Boom,  in  common  with 
mining  in  general  in  Utah,  has  been  ad- 
versely affected  to  a  marked  degree,  by 
present  economic  conditions,  although  the 
causes  of  the  lessened  interest  are  some- 
what different.  In  the  present  uncertainty 
new  enterprises,  especially  those  that  are 
still  in  the  experimental  stage,  are  the  first 
to  exhibit  the  decline  in  public  favor.  .\lso 
the  bringing  in  of  new  wells  in  Texas  and 
Mexico  is  a  factor.  It  is  to  he  hoped  that 
experimentation  with  oil  shales  will  be  con- 
tinued,   despite    the    present    conditions. 

The  Question  of  Mine  Taxation  is  again 
exciting  the  concern  of  those  interested  in 
the  industry.  The  bill  now  before  the  state 
Legislature  proposes  to  tax  metalliferous 
mines  at  some  multiple  of  their  net  proceeds, 
plus  an  assessment  of  $5  an  acre  on  all 
mining  claims,  whether  placer  or  lode.  Mills 
and  smelting  plants  for  the  treatment  of 
ores  of  a  mine,  whether  at  the  property  or 
not,  are  also  to  be  taxed  as  part  of  the 
mining  property  in  question.  This  proposed 
law  together  with  the  new  occupation  tax, 
which  the  state  is  seeking  to  impose,  is 
being  actively  opposed  by  mining  men.  The 
present  method  of  taxation,  namely  on  the 
annual  net  proceeds  plus  the  value  of  sur- 
face equipment,  is  felt  to  be  sufficiently 
heavv.  and  those  interested  in  the  industry, 
already  halting  under  the  burden  of  adjust- 
ment to  post-war  conditions,  must  view 
with  concern  any  proposal  to  increase  those 
burdens  in  any  way.  In  the  case  of  non- 
metalliferous  mines,  it  is  proposed  to  make 
assessment  at  their  actual  cash  valuation. 
The     arbitrary  nature  of  such   a  procedure, 


338 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  7 


as  well  as  th«  difficulty  of  arriving  at  a 
just  Bpuri'.  has  already  been  pointed  out  in 
these  columns. 

Dl'Ll'TH,  MINN. — Feb.  6 

Kmployrrs  of  tlip  (nitrd  Mla«>-<  Steel 
Cnrpomtion  on  the  Minnv.sota  and  Michigan 
rangf-R  were  benefited  to  the  extent  of 
J37,146.60  in  1018  by  the  oi)eration  of  the 
corporations  pension  fund  Details  of  the 
eighth  annual  report  of  the  fund  show  that 
out  of  a  total  of  $Tii9.0S:;.8'.'  disbursed. 
em|)lovees  of  the  tHiver  Iron  .Mining  Co. 
reeeived  J.'}4.fi28.44.  employees  of  the  Du- 
luth  &  Iron  Ranee  R.R  $1476. fin.  and  em- 
ployees of  the  Duluth.  Missabe  &  Northern, 
$1041.60. 

The  Annual  Report  of  the  Stale  .\udi- 
«or  of  Minnesota  shows  that  the  state  trust 
funds  were  enriched  by  $1,227,000  during 
1918  through  royiilti.s  and  rentals  from 
state-owned  iron  lands.  Of  this  amount 
J1.177.3.=;n.2.i  was  receiyed  as  roy:ilty  at  2.">c. 
a  ton  on  the  4.709.437  tons  shipped  from 
state-ownc  d  mines,  and  approximately  $50.- 
000  accrued  from  rentals  and  minimum 
royalties.  The  state  own.s  the  fee  on  ap- 
proximately one-ninth  of  the  mineral-bear- 
ing lands  so  f.TT  discoyered  in  Minnesota. 

Fire  Broke  Out  in  tho  Belgrade  Mine,  at 
Biwabik,  Minn.,  in  the  underground  worlt- 
inga.  on  Feb.  1.  one  miner  losing  his  life 
tlirough  suffocation.  .Ml  shafts  were 
immediately       sealed  The       Government 

mine-rescue  car  arrived  from  the  Michigan 
ranges  the  next  dny.  The  fire  is  re- 
ported well  under  control.  ;ind  operations 
will  probably  be  resumid  .soon.  The  Bel- 
grade is  one  of  the  larger  underground 
properties  of  Pickands-Mather  &  Co..  pro- 
ducing at  the  rate  of  20.000  tons  i)er  month 
during   1918. 

The  Slirnnn.n  Fnrnaee  Co.  took  a  new 
step  in  welfare  work  on  the  Minnesota 
ranges  when  on  .Tan.  I."!  the  company  put 
in  force  $300,000  of  life  insurance  for  the 
benefit  of  those  of  its  employees  eligible 
under  the  plan.  The  amount  of  insur.-mce 
is  based  on  lengtli  of  service,  starting 
with  a  minimum  of  $1000  at  the  end  of  six 
months'  continuous  service.  $100  being 
added  for  each  additional  year  of  ser- 
vice until  the  maximum  of  $2000  is  reached. 
The  entire  premium  is  paid  by  the  com- 
pany, and  the  face  value  of  the  policy  is 
payable  to  the  beneficiary  regardless  of 
place  or  cause   of   death. 

HOUOUTON.  MICU. — Feb.  8 
Freighl  Ilaulage  Rate  on  Copper  Ore  has 
been  reduced,  according  to  a  ruling  of  the 
regional  railway  director  just  received  by 
the  P'ranklin  Mining  Co.  This  ruling 
is  likelv  to  assist  Franklin  F.till  further  iti 
keeping  the  balance  on  the  right  side  of  the 
ledger.  The  ruling  reduced  the  rate  from 
mine  to  mill  from  20c.  a  ton  to  16c.  Before 
the  Government  took  over  the  railway  serv- 
ice, the  Franklin  paid  9c.  a  ton  for  this 
haulage.  The  first  advance  was  to  12c..  and 
from  I2c.  the  rate  was  riii.><ed  to  20e.  a  ton. 
an  unfair  proiwisition  from  an.v  point  of 
view.  The  F'ranklin  management  vigorously 
protested,  hut  was  unable,  for  a  long  time. 
to  get  a  hearing  on  its  case  However, 
after  the  matter  had  dragged  along  from 
one  offire  to  another,  the  ease  fln.iUy 
reached  the  regional  director,  .Tnd  the  de- 
cision refunds  to  the  Franklin  company  the 
excessive  amount  paid  for  freight  on  coi>- 
per  rtick 

With  Many  Men  Inemplnyrd  in  other 
Industrial  centers  of  .Mlehlgan  anil  through- 
out the  northwe.m.  not  ii  man  in  the  l.iike 
.Superior  copper  dl.itricl  is  wllhnul  work, 
although  iiroductlon  of  <i>pi>er  has  been 
curtailed  at  the  majority  of  the  larger  pro- 
ducing properties  and  there  has  twen  a 
reduction  In  wages  at  several  of  the  smaller 
ones  On  the  other  hand.  lb.  mining  com- 
panies ronllnuc  to  lake  on  old  employees, 
who  are  returning  to  the  district  In  con- 
nidernble  numlters.  antl  are  also  giving  em- 
ployment to  returning  soldiers  and  snllors 
At  present,  curtailment  of  iiroductlon  ha.s 
biprome  necessary,  although  sitnit-  t>rnducers 
are  sold  f.ir  ahead,  notably  Copper  Range. 
and  others  are  contracted  for  the  first 
quarter  of  this  year  Some  small  shipments 
of  copper  are  being  made  to  France,  in  the 
fortn  of  billets,  by  Calumet  A  Heein  Mo- 
hawk and  Wolverine  are  not  reducing  pro- 
di'cllon.  tb  iiKuingement  staling  that  Vmis- 
toment  must  he  supiilled."  eivlnir  the  Infer- 
ence that  these  companies  ni^  Ulso  con- 
tracted well  ahead  The  copper  companies. 
II  Is  imderslood.  do  not  approi'e  of  the 
pro(v)sed  leglslnllfin  for  restricting  Immi- 
gration for  four  ve:irs  after  the  signing  of 
the  peace  treaty  Whether  or  not  they  will 
make  repre.wntatlons  to  Washington  In  this 
regard  has  not  been  stated  Such  restrli-- 
llon.  it  Is  maintained,  will  mean  ctilting 
off  the  ereafer  portion  of  the  supply  of 
unskll'ed  labor  of  the  rhnracter  used  In  thl" 
district 


January  Tonnage  of  Copper  Mines  in 
Lake  Superior  region  showed  increase  over 
that  of  December  and  November,  despite 
the  facts  that  infiuenza  kept  many  men 
away  for  many  shifts  in  January  .and  that 
the  mines  went  on  three-(|uarter^  time  on 
Jan.  20.  thus  cutting  off  two  shifts  in  addi- 
tion to  New  Year's  Hay.  It  is  another  illus- 
tration of  the  increasi  in  elflciency  per  man 
when  conditions  begin  lo  look  serious.  Put- 
ting the  mines  on  three-quarters  time  is 
not  likely  to  cut  into  iiroductlon  to  any 
extent,  but  will  iirobably  decrease  copper 
costs  per  ixiuntl.  Without  api)reciable  in- 
crease in  underground  working  forces  at 
the  Calumet  &  Hecla.  the  rock  tonnage  two 
days  last  week  went  as  high  as  11.000  per 
day.  the  best  showing  made  inside  of  a 
year.  Rvery  da.y  it  ran  over  10.000.  I'll 
to  the  middle  of  January  it  rarely  went 
over  9500.  tons  per  day.  The  Osceola 
mine  produced  20.300  tons  In  Januar.v. 
about  the  same  as  Uecember  and  comparing 
with  19.630  tons  in  .November.  The  K.-ar- 
sarge  branches  of  the  Osceola  property  pro- 
duced 73.500  tons  in  January.  R9.2.S0  in 
November,  and  about  the  same  in  Dci--mber. 
Ahmeek's  output  was  81.400  tons  in  Jan- 
uary, compared  with  81.000  in  Novinihir 
and  necemlier.  .MIouez  showed  38.500  tons 
in  Januar.v.  an  increase  of  300  tons  over 
November  and  December.  Superior  contin- 
ues to  ship,  but  the  mine  is  apparentl.N'  end- 
ing its  career  of  activity,  and  last  month 
produced  only  S.tSii  Inns  of  copper  ore.  I. a 
Salle  was  the  only  Calumet  &  Hecla  subsidi- 
ary which  showed  a  falling  off  as  compared 
with  last  December,  being  300  tons  short  of 
December  but  1  fHH)  tons  better  than  N<»veni- 
ber.  Isle  Royale  continues  to  make  a  fine 
showing,  the  rock  tonnage  for  January  being 
71.800.  compared  with  71.100  for  November. 
Ma.ss  showed  16.100  for  January,  against 
15,330  for  November.  Franklin  produced 
23.950  in  January,  an  increase  of  1000  tons 
over  November  and  1200  tons  over  Decem- 
ber. Hancock  Consolidated  produced  17.2Sii 
tons  in  Januar>-  and  17,000  tons  in  De- 
cember. 

I.iilirErMIXC,    MICH. — Feb,    8 

The       .MeClure       If.vdr.ieleelrir      Plant      on 

Dead  River  is  expe^-ted  to  commence  the 
generation  of  power  for  the  operation  of 
the  Cleveland  Cliffs  Iron  Co.'s  mines  and 
shops  in  Mar<|uelte  County  the  latter  part 
of  the  month.  The  plant  will  have  a  ca- 
pacity of  8000  hp.  and  is  the  largest 
hydro-electric  unit  in  the  upper  peninsula 
The  company  already  has  four  hydro-elec- 
tric plants  in  ojieration.  one  on  Dead  Ri\'er. 
one  on  the  Carp  Rivi  r.  another  just  below 
Au  Train  Falls,  in  .Mger  County,  and  the 
fourth,  which  is  of  small  capacity,  at  the 
Republic  mine.  Republic.  With  the  adiii- 
tional  power  secured  from  the  new  plant 
the  company;  will  be  able  to  electrify  prae- 
tieallv  all  of  its  plants  in  Marquette 
County. 

M.\KION,    KY. — Feb,    6 

Tlie  .\d\iinred  I'rlee  of  Flilor»i>ar  dm  ini; 
the  war  period  resultid  in  much  new  de- 
velopment in  mining  that  mineral  in  the 
western  Kentucky-Illinois  district.  How- 
ever, no  new  mine  of  iratential  imiiorianee 
was  brought  in.  and.  although  some  may 
have  looked  for  an  overproduction  of  lliinr- 
spar  in  1918.  the  output  was  actually  little 
different  from  that  of  1917.  Prodiieiion 
continued  from  the  old  properties,  tlii  re 
lieing  only  a  few  establi.shed  producers  in 
the  district.  II  is  believed  now  that,  inor.- 
than  ever,  the  resounes  of  these  mines  will 
111.  rapidly  depleted  Ip  to  the  end  of  l!i|<. 
Iluorspar  operators  werrt  optimistic,  but 
January  saw  a  ehauEe  to  pessimism.  Fluor- 
spar is  genemllv  sold  on  annual  or  time. 
period  eontrncls.  I'nder  the  stress  of  rush- 
inir  business  prior  lo  the  Brmlstlre.  con- 
sumers doubtless  had  60  to  9n-dny  stocks 
on  hand,  which  will  now  probably  last  twice 
as  long  This  has  tended  to  promote  can- 
cellations January  witnessed  great  re- 
trenchment, many  operations  closing  dnwn 
or  slopping  all  work  except  developinent 
iind  pumping  The  eastern  Keniu.  U\- 
fiiiorspiir  field  made  a  subntaniial  prcdne- 
llon  In  1918  for  the  first  time.  The  de- 
ixisits  in  this  fii'ld  are  small  snrt  Ihlii  nnd 
do  not  promise  a  long-lived  indiisti  ••  It 
Is  not  thought  thai  the  western  d.p-ciis 
can  figure  materially  In  the  larire  .  .  i.  rn 
markets  The  occurrence  of  fiuccri.t  ici 
commercial  nunntllv  Is  restricted  le  i  •  .li- 
lies In  Kentucky.  Illinois,  Coloriicl..  \.>> 
Mexico  nnd  New  Hampshire,  with  !>.■  i  Iv 
an  Important  deiiosli  at  Modoc  n.-  i,. 
The  Impression  has  prevailed  In  Mi  oiit 
that  the  resources  of  the  western  Ken'  :  v- 
Illinois  field  were  llllmltnble  whet..  tlin 
tonnage    of    nvnilnble    fluorspar    In  '    Is 

small  Much  monev  has  been  lo»t  I  •'  iio 
In  nifempling  lo  mine  and  market  n  .  ,.|i,. 
erni  nl  low  prices,  nboiil  or  near  pr.  .1  lin 
cost,  when  wages  were  low  and  cost  ■  r  ip- 
nlles   was   normal 


VICTORl.V,     B,     C. — Feb,     6 

The  Northwest  Kootenay  Minine  Afte»-. 
elation  is  being  organized  by  the  mining 
comi>anies  of  the  (Jolden  and  Windcnnere 
districts  of  British  Columbia.  The  object 
will  be  to  encourage  mining  in  that  section 
and  to  assist  in  any  way  that  may  suggest 
itself    in    advancing   the    industry. 

Legislation  Affrrling  Ihe  Policy  of  the 
Granby  ConHolidated  Conipar^y,  as  well  as 
of  other  mining  and  manufacturing  com- 
panies, in  maintaining  what  are  termed 
"closed  towns"  in  those  areas  near  their 
plants  \\'here  homes  are  provided  for.  Is 
proposed  by  T.  I>.  Pattullo.  Minister  of 
I>£inds  for  British  Columbia.  The  com- 
panies' explanation  for  their  course  in  this 
regard  is  that  it  is  in  the  interest  of  their 
ri'speclive  businesses  that  agitators  and 
idlers,  and  people  generally  witii  no  particu- 
lar business,  shall  be  kept  out  of  such 
centers.  On  the  other  hand,  the  Minister 
of  L.ands  takes  the  position  that  the  right 
of  any  private  corporation  arbitrarily  to 
prohibit  intercourse  between  the  members 
of  its  particular  community  with  the  out- 
side world  is  questionable ;  that  it  re- 
sults in  the  restraint  of  free  competitive 
trade,  and  is  an  unjustifiable  interference 
with  the  freedom  of  the  subject.  It  is  not 
proposed  by  the  Government,  however,  to 
lilace  any  law  on  the  statutes  which  will 
force  the  companies  to  throw  open  their 
towns  to  the  same  extent  as  are  the  usual 
run  of  municipal  corporations.  The  Lieu- 
tfnant  Governor  will  be  given  power  to 
declare  certain  communities  company  towns, 
within  the  limits  of  which  the  public  shall 
have  free  right  of  ingress  and  egress  over 
the  ways  and  roads  used  by  the  companies 
as  avenues  of  tralHc.  but  it  is  not  intended 
that  the  ways  imniiMliafely  adjacent  to  the 
works  themselves,  and  used  solely  in  con- 
nection with  actual  industrial  operations, 
shall  he  deemed  avenues  of  traflic.  In 
other  words,  the  prohibition  will  be  lifted 
as  regards  avenues  of  traffic  which  are  in 
the  townsite  proper  and  on  which  are  situ- 
ated the  various  public  offices  and  public 
liuildings.  Provision  also  will  be  made  for 
wharf  accommod.itlon  for  publid  traffic 
and  use  in  cases  of  those  towns  where 
water  transportation  is  the  only  means  of 
approach. 

TORONTO.   OXT. — Feb.    7 

Jline  Operators  of  Coball  are  encouraged 
to  increase  their  output  by  the  decisive 
decrease  in  the  cost  of  supplies.  Steel  plate 
lias  droiiped  from  I  2c.  to  6c.  per  lb.  :  copper 
wire  has  decreased  9c  per  lb.,  and  dyna- 
mite and  chemicals  are  rapidly  declining 
in  price.  Full  forces  are  now  available, 
and  inefficient  workers  are  being  replaced 
with  a  better  class  of  men.  With  de- 
creased costs  and  greater  labor  efllclency. 
it  will  be  found  profitable  to  treat  large 
tonnages  of  low-grade  ore  formerly  classed 
as  waste. 

The  Influx  of  Labor  into  the  Porcupine 
camp  has  been  increase  d  by  the  arrival  of 
many  laborers  laid  off  by  the  Internnilonal 
Nickel  Co  at  Sudbury.  The  lending  gold- 
mining  companies  are  anxious  to  increase 
their  working  forces,  but  the  principal  dif- 
ficulty in  the  way  is  the  lack  of  house 
accoiimiodalion.  At  present  there  is  no 
room  for  new  arrivals  The  Holllnger  Con- 
solidated Is  planning  the  erection  of  5ft 
dwellings  for  Its  employees,  but  if  the  de- 
mands by  Ihe  companies  for  nddllionni 
workers  are  to  be  met,  accommodations  on 
a  much  more  extensive  scale  must  be  pro- 
vided. 

.\     llnnniT    on     Canadian    Iron    Ore    was 

advocated  on  Feb  1.  when  a  large  depiitn- 
tlon  repr.'senling  I'cirt  Arthur.  Sudbury. 
North  Bnv,  Copper  Cliff  and  other  north- 
ern Ontario  districts  walled  on  the  Can- 
adian government  at  Ottawa.  The  delega- 
tion was  Introduced  by  F  II  Keefer,  M.  P. 
nnd  received  by  Sir  Thomas  White.  Min- 
ister of  Finance  and  Acting  Premier,  nnd 
other  members  of  the  cabinet,  A  resolu- 
tion submitted  emphaslned  the  fact  that 
the  Iron  and  steel  renulrements  of  t'^anndn 
are  already  substantial  nnd  will  Increase 
enormously  In  the  future.  Such  rcfitilre- 
ments  have  hllherto  been  largely  stipplled 
from  outside  of  Canada,  pnrtlctilarly  Iron 
ore.  of  which  about  9r>';  has  been  Imported 
The  deputitlon  urged  Ihe  payment  of  a 
bounty  of  at  least  BOc  per  Ion  on  Canadian 
Iron  ore  for  a  term  of  15  years,  payments 
to  be  mnde  monthly  lo  mine  operators,  and 
to  be  r.ekoned-  (W  when  ore  Is  milled 
or  treated,  on  Ihe  long  ton  weights  going 
Into  the  mllllnir  or  treating  process;  (»> 
when  ore  Is  not  milled  or  treated,  on  long 
Ion  shipping  weights  going  lo  the  furnace 
Sir  Thomas  White  promised  that  Ihe  re- 
quest would  receive  Ihe  careful  consldern- 
llon  of  the  forernment 
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ARIZONA 

Corhise     County 

PHELPS  DODGK  (Bisbee) — January 
production  of  copper  was  11.878,733  lb.. 
(December,  12,563,000)  of  which  10.622,7ii,i 
came  from  company's  mines  and  1,256,000 
from  custoin  ores.  Company's  Mexican 
mines  contributed   2,453,000    lb.    to   total. 

CALUMET  &  ARIZONA  (Warren)— This 
and  New  Cornelia  company  at  AJo  reduce 
operating  schedule  to  60'/;   capacity. 

Gila   County 

OLD  DOMINION  (Globe) — January  pro- 
duction of  copper  was  2,812.000  lb.;  De- 
cember.  2,686,000  pounds. 

SUPERIOR  &  BOSTON  (Globe) — William 
G.  Rice  elected  chairman  of  board  of  di- 
rectors. T.  R.  Drummond.  general  man- 
ager of  Castle  Dome  Development  Co., 
elected  director  and  president. 

INSPIRATION  (Miami) — January  pro- 
duction of  copper  was  6.500.000  lb.;  Decem- 
ber, 7,350,000  lb.  Train  service  begun  Feb. 
1  between  new  station  in  Lower  Miami  and 
mine,  connecting  with  all  shifts.  Long-used 
passenger   trucks    will   go   out    of   operation. 

MIAMI  COPPER  (Miami) — January  pro- 
duction of  copper  was  5, 273. 260  lb.  ;  Decem- 
ber, 4,989,435  pounds. 

Pima   Coant.v 

NEW  CORNELIA  (Ajn) — Foundations 
almost  complete  and  much  machinery  on 
hand  tor  experimental  tlotatioii  plant  to 
handle  company's  sulphides.  Maximum 
capacity  600  tons  a  day,  but  much  less  to 
be  treated  at  first.  New  efiuipniunt  in- 
cludes Gates  gyratory  crusher.  Symons 
crushers,  9-ft.  and  10-ft.  Marathon  mills. 
8-ft.  Hardinge  mill.  28-in.  conveyor,  16-in. 
Inspiration-type  and  Cole-Bergman  flotation 
machines.  classifiei>:,  Deister  tables.  Dorr 
thickeners,  and  similar  aiiparatus.  More 
power  equipment  added,  to  care  for  new 
mill's  demands.  Steam-shovel  operation  in 
surface-ore  handling  notably  economical, 
about  400  men  being  needed  for  extract- 
ing and  treating  about  5000  tons  of  ore  a 
day.  Working  force  mainly  Mexican  or  Pa- 
pago  Indian. 

Pinal     County 

RAY  CONSOLIDATED  (Ray)— January 
production  of  copper  was  4.470,000  lb. ; 
December,    5,800.000   pounds. 

GRAND  PACIFIC  (Superior) — Repairs 
coinpleted  to  compr'  ssor  plant,  damaged  by 
fire.  Shaft  being  sunk,  with  air  hoist,  at 
I)oint  oil  main  tunnel,    1000  ft.   from  portal. 

SILVER  KING  OF  ARIZON.\  (Superior) 
— New  1000-ft.  shaft  decided  on  at  annual 
meeting  at  Phoenix.  Will  be  outside  of  old 
area  mined.  Milling  capacity  to  be  in- 
creased to  500  tons  a  da.v.  with  better  slop- 
ing to  be  afforded.  Mine  to  have  full 
electric  equipment.  A  W.  Hillebrand 
president  and  John   Fowie  manager. 

Yavapai    County 
BRADSHAW         REDUCTION         (Crown 
King) — Clo.wd    down    gold    mill   and    mines, 
owing  to  high  operation   costs. 

ARKANS.A.S 

Boone  Count.v 
BOO-GRA-LOO  (Zinc)  —Installation  com- 
pleted    of     battery    of    tables     and     set    of 
cleaning  jigs. 

GLORIA  (Zinc) — George  Miller,  superin- 
tendent, opening  up  rich  strike  of  free 
silicate  of  zinc.  Extent  of  body  not  yet 
determined. 

31arion    County 

BIG  BELL  (Rush) — Work  resumed  after 
several  weeks'  shutdown.  Mine  and  mill 
both    in    operation. 

EDITH  (Rush) — Operations  suspended 
owing  to  influenza.  Will  start  again  when 
conditions  ;.re  normal. 

Independence    County 

"HARVEY  (Batesville) — Force  at  work  in 
manganese  body  in  cave  recently  discov- 
ered by  J.  B.  Han'ey  at  Penters  Bluff.  One 
car  shipped   from   property. 


CALIFOR.M.* 

Alameda    County 

WESTERN  MAGNESITE  DEA'ELOP- 
MENT  (Livermore) — Ltgal  affairs  satis- 
factorily adjusted  in  San  Fransico  Superior 
Court.  Suit  resulted  from  failure  of  owners 
to  make  proper  distribution  of  holdings. 
Claims  amounted  to  about  $63,500.  of 
v.hich  amount,  $40,500  was  for  attorneys" 
fees  and  court  costs. 

KIdorado    County 

BURGER  (Placerville) — Working  quartz 
vein  on  property  within  city  limit.s.  Under 
lease  and  bond  to  N.  H.  Burger.  Placer- 
ville ;  A.  L.  Conger.  Berkeley ;  and  T.  B. 
McLane.  Seattle.  Will  install  30-ton  con- 
centrator, electric  hoist  and  mine  pump 
immediately. 

MANZANTA  (Kelsey)— Old  ledge  re- 
opened and  producing  large  tonnage  me- 
dium-grade oie.  .\dditional  milling  capac- 
ity planned.  Was  one  of  claim.s  owned 
by  Marshall,  reputed  discoverer  of  gold  in 
California,  situated  near  .site  of  Marshall's 
first  blacksmith  shop.  E.  N.  Fessier.  owner. 
Madera    County 

KAST-BEVETR  (Raymond) — Recent  work 
discloses     payable     gold     and     copper     ore. 
Owners     plan     to     install     treatment     plant 
provided    further    development    warrants. 
San    Benito    County 

NEW  IDRIA  QUICKSILVER  (James- 
town)— Curtailment  in  progress ;  reducing 
working  crews  to  about  150  men,  until  con- 
ditions warrant  adding  to  quicksilver  on 
hand. 

Sierra    County 

TIGHTNER  (Alleghany)— To  resume 
operation,  suspended  owing  to  high  costs 
and  labor  shortage.  For  about  10  years 
produced  high-grade  ore.  Now  developing 
large  bodies  of  medium-grade  milling  ore. 

Tuolumjie     County 

GYPSY  QUEEN  (Tuolumne)— Formerly 
known  as  Virginia  Quartz,  optioned  by 
Cherokee  Gold  Gravel  Co.  to  Guy  H.  Can- 
field. 

COLOR.ADO 

Boulder   County 

CARIBOU  (Caribou) — Drifting  on  600 
level  opened  vein  of  silver  ore.  Develop- 
ment continues  east  of  Caribou  shaft.  John 
G.   Clark,   owner  and   manager. 

CONGO  CHIEF  (Caribou)— Shaft  sunk 
to  180  ft.  and  two  levels  opened  on  vein. 
Developing  promising  oreshoot.  Will  let 
contract  to  sink  shaft  100  ft.  deeper.  Will 
purchase  new  electrical  equipment.  S.  H. 
Corfleld  and  A.   C.   Mead,    operators. 

UP-TO-DATE  (Caribou)  —  Developing 
Dardenelles  mine. 

GOLD  COIN    (Ward) — J.   T.  V/eber.    pur- 


Clear    Creek    County 

GEORGETOWN  TUNNEL  (Georgetown) 
— Ore  of  milling  grade  opened  in  recent 
development.  Erection  of  small  mill 
planned  near  [lortal  of  main  tunnel. 

WEST  SIDE  (Georgetown) — Has  taken 
over  Hall  Tunnel  properly.  .Advancing 
tunnel,  now  about  3000  ft.  long;  also  drift- 
ing on  some  veins  cut  by  tunnel.  First 
200  ft.  of  main  crosscut  walled  with 
rock,  and  roof  retimbered.  During  last 
few  months  several  caves  removed,  and 
about  6000  cars  of  debris  cleaned  out. 

KOBOLD  (Idaho  Springs)  —  Drifting 
from  bottom  of  new  70-ft.  shaft.  Small 
vein  of  rich  ore  opened  with  considerable 
milling-grade  ore.  Charles  L.  Jaynes,  of 
Idaho  Springs,   superintendent. 

SILVER  GEM  (Idaho  Springs)- Has 
purchased  Silver  Horn  property  in  Ute 
Creek.  To  begin  development  within  60 
days.     New  equipment  ordered. 

DENBIGH  (Silver  Plume)— Will  install 
double-drum  electric  hoist,  and  another 
electrically  driven  air  comprefisor.  H.  S. 
Bushnell,   manager. 

riilpirt    County 

FIFTY  GOLD  MINES  (Black  Hawk)  — 
P  aiming  to  unwater  Gregorj'  incline  and 
resume    development    ipii    lower    levels. 


ST.AR  TTINNEL  ( Blackhawk)— To  re- 
open North  Clear  Creek  property,  and  over- 
haul and  operate  Iron  City  mill. 

BECKY  SHARP  (Central  City)— Prop- 
erty in  Russel  Gulch,  owned  by  Old  Town 
Mining  Co.,  being  develoiied  by  Mollard, 
Ciller  &  Ingels.i  lessees.  Shaft  sunk  to  40ip 
ft.  and  drift  run  75  ft.  on  vein.  Payable 
oi-e  opened. 

Moffat  County 

DOUGLAS  MOUNTAIN  COPPER 

(Craig) — Building  wood-burning  reverbera- 
tory  to  smelt  18-20  tons  copper  ore  daily; 
about  8000  tons  157f  copper  ore  broken 
or  blocked  out,  which  cannot  be  handled 
profitably  without  reduction,  owing  to  situa- 
tion 71  miles  from  railroad.  All  material 
l)urchased  and  on  ground.  Completion  de- 
layed by  influenza  ;  probably  ready  for  fir- 
ing   hi    .\pril. 

.Montrose    County 

CASHIN  (Montrose) — Copper  property 
being  examined  by  J.  M.  McBride.  former 
superintendent,  with  view  to  reopening  af- 
ter  12-year  shutdown. 

San    Juan    County 

-ARIADNE  (Gladstone)  — ■  Advancing 
crosscut  tunnel  to  prospect  property  at 
depth      A.   B.  lies  manager. 

GOLD  KING  (Gladstone) — Operated  un- 
der lease  by  John  Clements  and  Michael 
Kohler.  Recent  development  opened  body 
of   high-grade    gold    quartz    ore. 

CONGRESS  (Red  Mountain)  —  King. 
Lovingood  &  Co.,  lessees,  developing  and 
operating.  Shipping  two  wagon  loads  daily 
of  payable  copper  ore  to  Durango.  via 
Silverton.  Hauling  by  wagon  to  latter 
point.  Silverton  Northern  road  having  'Jis- 
continued  service  to  Red  Mountain  district. 
Storage  facilities  provided  at  mine  for 
ore  produced  when  wagon  road  is  snow- 
bound. 

SILVERTON  SHIPMENTS  in  January 
were;  Sunny.^ide.  27  cars;  Iowa-Tiger.  18; 
Mayflower  Leasing  3  ;  Caledonia  and  Dives 
Leasing  2  each  ;  Little  Nation,  1 ;  miscella- 
neous, 24  ;  total,   77  cars. 

L.ACKAW.\NNA  (Silverton)  —Develop- 
ment continues  with  favorable  results.  Sec- 
ond-level drift  advanced  60  ft.  in  pa.vable 
ore.  Heading  on  first  level  advanced  200  ft. 
in  milling  ore.  Development  continued  on 
both  levels.  Two-compartment  raise,  re- 
cently completed  for  140  ft.,  timbered  with 
square  sets. 

RUBY  (Silverton) — Leased  by  Radiant 
Mining  and  Reduction  Co.,  of  Silverton. 
Henry  M.  Kinsley  president  of  new  com- 
pany, and  O.  L.  Keen  secretary.  Tun- 
nels cleaned  out  and  being  retimbered. 
Will  overhaul  and  equip  mill  to  treat  50 
tons  ore  per  day.  -Active  operations  will 
begin  soon. 

W.AR  EAGLE  (Silverton) — Property  on 
Treasure  Mountain  leased  to  Peter  Holm- 
grain.     Will  begin  development  soon. 

San  MiBuel  County 

TELLURIDE  SHIPMENTS  in  January 
were:  Smuggler-Union  and  Black  Bear, 
70  cars  to  Durango.  and  10  to  Pueblo ; 
Tomboy.  40  cars  to  Durango  and  3  to 
Pueblo;  total.  123  cars.  January  shipments 
last  year  were  122  cars. 

-NEW  ERA  (Sawpit)— High-gi-ade  ros- 
coelite  ore  developed  by  D.  H.  Donegon 
operator.  Ore  being  hauled  by  wagon  to 
Primrose  Chemical  Co.  at  Vanadium  ;  about 
200  tons  mined   recently. 

PRIMOS  CHEMICAL  (Vanadium)— De- 
veloping vanadium-ore  deposit  about  three- 
quarter  mile  north  of  Placerville.  Two- 
bucket  tramway  built  from  mine  to  rail- 
road. Compressor  plant  TiuiU  and  steam- 
driven  compressor  installed.  Blacksmith 
shop  equipped  with  drill-steel  sharpener. 
.Air  line  laid  to  mine  and  air  drills  in- 
.stalled.  Loading  switch  put  in  by  rail- 
Teller   Connty 

Gp.V.yi'TE  (Victor)— Will  develop  on 
large  scale  in  1!U9.  Work  now  under 
way  from  GoW  Coin  and  Dillon  shajis. 
Much  payable  on-  opened  from  Dillon  shaft, 
c  M.  MacNeill  president  and  C.  C.  Hamlin 
vice-president  and  general   manager. 
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MAR^  ilcM.V.NEV  (Victor)— J  I.  Wil- 
son Ifssee.  opent^d  oreshoot  through  Ana- 
conda tunnel,  at  Junction  of  VirKiiiia  M 
and   Work  veins.      Trial  shipment  made. 

■  ''''?'^?^',  .i»^''<=""">— B«"*"K  open.i.,1  to 
depth  of  UOO  f(.  through  Jack.son  .shaft 
"■  V,?'?!  ^o^T'-ign  M.  and  SI.  Co..  l)v  Kvan 
J.  W  illi;ini.«  &  Co..  lea.sing  from  Cresson 
company.  During  January  125  ton.s  milimg 
ore  ahipiwd  to  Cold.- i  Cycle  plant  at 
<  olorado  Springs. 

SlioHlione    t'ounty 
^l^'.'7I^''-'''K     (Wallace)— New    compres- 
sor  building   completed    week   after   old   one 
■  ■urned   down.      N>w   motor  delivered       Will 
repair  old   compressor  and    receiver 

MICHKi.VN 

Copper     OiKtriet 

CALfMKT  *  Hi:CLA  (Caliiniet)— In- 
stalling two  new  head.s  at  I'oiiit  Mills. 
Work  delayed  by  late  deliverv  of  steel  and 
equipment.  .\l  l,ake  Linden,  using  new 
Hardinge  mills  recently  installed  and  push- 
uig  construction  of  Hotation  plant. 

KKWKiC.V.VW  (Calumet) — Plans  dropped 
of  reo|K-ning  in  spring,  as  intended  when 
work  stopi>ed.  .Vecessary  funds  not  avail- 
able. 

SK.VKC.A.  (Calumet) — Two-thirds,  or  2no 
ft.,  of  concrete  work  done  in  shaft  on  turn. 
Men  working  during  this  period  on  flat  rate. 
On  resuming  shaft  operations,  will  put 
shaft  through  vein,  sinking  for  100  ft. 
will  then  drift  west  60  ft.,  afterward  open- 
ing on  vein,  Kstimated  six  weeks  necessarv 
for  this  work.  Crusher  expected  Mar,  l'; 
will  crush  first  rock  by  April   1. 

FR.\XKT,I.V  (Demmon) — Running  both 
.No,  1  and  .\o,  2  .shafts.  Xo  water  troubl. 
at  No.  2.  as  water  all  goes  into  No  1 
Twenty  good  miners  added  to  working  force 
at  this  shaft,  and  10  more  will  be  put  on 
as  soon  as  possible.  No  underground  ex- 
ploration work  being  done,  all  energies 
being  directed  to  mining  ore  opened  up. 
Wages  cut   20    per  cent. 

HANCOCK  (Hancock) — Closed  down, 
some  of  best  miners  going  to  FYanklin.  at 
Boston  location  ;  others  to  Quincy. 

Qn.VCV  (Hancock)  —  Kxcavating  pro- 
gressing for  plant  for  recovering  mineral 
from  sands, 

MASS  (Ma.ss)— Operating  full  time. 
Wages  cut    15    per  cent. 

MOHAWK  (Mohawk)— Will  resume  min- 
ing at  No,  1  shaft,  idle  since  May,  One 
shift  working:  tonnage  300  daily  of  well- 
.selccted  rock.  Two  shifts  at  shafts  No.s. 
4.  5.  and  K.  tonnage  heing  2200  averaging 
23  lb,  per  ton.  Showing  in  Nos,  4  and  . 
improving;    in    No.    B    getting    lean 

BALTIC  (Painesdale)— Min  now  handling 
"utput  of  Michigan  mine  fonturly  sent  to 
»  iiiona  mill,  latter  having  suspended  opcr- 
atlona, 

COPPKR  RANOIC  fPainesdale)— Rxperi- 
menling  for  some  time  with  finer  regrind- 
ing  process  ;  loss  of  copper  reduced  to  five 
pounds    per    ton;    eventually    three    pounds. 

Iron  -^Ulrlet 
PKNN  IRON  (West  Vulcan)— To  suspend 
at  .No  3  Kast  Vulcan  shaft  Will  provide 
for  some  men  employed  there,  discharging 
about  m  At  West  Viil.  an  .ind  other  mines, 
will  reduce  forces  slighllv  Wage  reduc- 
tion averaging  about  In-;  scheduled  at  all 
company's  mines  to  dal.-  from  Feb  1  being 
prHci|e;il  return   to  last  October's  scale. 

>IINNKSOT\ 


F  P.IOH  (Ironton)  —  Foundations  for  hrnd- 
frame  completed,  and  st.el  hendframe  will 
be  erected  at  once  Will  complelelv  elec- 
trify  equipment        Iron    ore   producer 

.Me.nhl   Range 
HAWKINfl       (Nashwnuk)     —    WIsconmn 
.Steel    Co  s    prop.rtv    closed    down    for    six 
weeks     to     permit     general     ovirhnullng     of 
eqiilpmenl. 

MONTANA 
Wllver  flow  f'nnnlr 

ANACO.VHA      (Butte) -.Fanuarv     nmifuc- 

tinn    '.f    cf>iii..r     w:ic     IS  IIOO.OOO    lli   ;     pet'Pm- 

'"^'       "  " "  Operations     curtailed 

''  I-      foro       being     con- 

'  and    Iho.se    with    de- 

I-  ■  V     work     being    done 

I  ivh    7   when    I     W    W 

.ed  on  p,  337 
■t.i — .Tnnunry  produr- 
'  'ILnKO  lb.  ;   Pecemher. 

I  ••    '  :  •"   1.  .MTi.i< 

TroT.fMNK  (Riitio)— January  produc- 
tion    wno     ?sooon     lb.     copper    and     41,000 


XEv,\n.v 

IluniboUlt    County 

CONTROLLING  INTICRKSTS  IN  IIOCH- 
I'.STKR  MI.VKS,  Nenzel-Crowii  Point, 
Rochester  Merger.  Rochester  KIda  Fina. 
and  Rochester  Combined  companies  have 
filed  stipulations  covering  consolidation  un- 
der new  organization  title,  pending  liti- 
gation between  Rochester  Mines  and  lOlda 
Fina  companiis  will  be  eliminated  through 
this   agreement.      Announced    February    7, 

RVK  PATCH  MINKS  (Rve  Patch)  — 
Following  oirieers  and  directors  elected: 
U.  F,  Bauer.  (Jeorge  W,  Morgan,  Judge 
H.  A.  Smith.  Clinton  D.  Da  v.  C.  \\  Peck. 
Sr..  Lorin  Hall  and  Joseph  "iC.  Rav.  all  of 
Salt  Lake  City.  nevelopmeni  planned, 
operations  of  last  year  under  diie.tion  of 
\mencan  Slining  and  lOxploration  Co. 
ore  bins  constructed  at  propertv  and  un- 
loading platforms  built  at  railroad,  three 
miles  away.  Road  improved  from  mine  to 
railroad. 

rXIOXVILLK  fUnionville)— Directors 
decide  to  push  construction  of  aiiialg^ima- 
tiim    and    cyaniding    mill, 

laneoln    County 

RO.NXOW  (Comet  District )— Lessees 
shipping  carload  of  lead-silver  ore  from 
new    orebody    recently    encountered, 

TFNCSTFN-COMKT  (Comet  District)- 
Rebuilding  hoarding  house,  recently  de- 
stroyed by  fire,  preparatory  to  resuming 
operations. 

PIOCHK  DISTRICT  ore  shipments  for 
week  ended  Jan.  30  were:  Prince  Consoli- 
dated. 31  ears;  Virginia-lxjuise.  seven; 
Consolidated    .Nevada-Utah,    two 

CONS  o  L  I  D  .\  T  K  D  XIOVADA-ITAH 
(Piochil  — Several  sets  of  les.sees  at  work. 
Combined  .Metals  lease  recently  opened  up 
shoot  of  high-grade  silver  ore.  of  which  one 
carload  is  heing  broken  weekly.  McCormac 
lease,  employing  15  men.  shipped  five  cars, 
and  Ronnow  and  Willoughby  lea.se  one 
lar.  during  January,  Hagel  and  Carman 
dump  lease  have  carload  ready  for  ship- 
ment. 

HARXIOY  (Pioche) — Leased  to  Stindt 
:ind  Donohue.  who  have  recently  developed 
small  shoot  of  high-grade  ore, 

VinOL\I.\-L<n'ISH;  (Ploche)- Decem- 
lier  production  1135  tons  of  iron-manganese 
Huxing  ore,  averaging  0,01  oz.  gold,  if,  oz. 
silver  and  *  l.S';  lead,  per  ton.  January 
prodiK-tion  estimated  at  1500  tons  New- 
areas  of  bighlv  basic  fluxing  ore  reciiitiv 
opened  up.  Development  work,  previouslv 
ecnriiied  to  portion  of  property  iminedialelv 
adjacent  to  Prince  Con.solidaled  ground, 
now  in  progress  in  hitherto  unexplored  ter- 
ritory, into  which  orebodl.  s  have  been 
•oved  to  extend, 

.Mineral     Coaiity 

KDWARD  WACNKRTlfNCSTF.N  (Mina) 
— Completed  t!0-ton  concentrator  Dec,  15 
ground  broken  Sept.  1  ;  e.stimated  cost. 
J25no.  Property  in  Silver  Dvke  Cuh  h 
.r,   H.   Ratdiffe.  superintendent, 

Nye  County 
TONOP.VH  KAWICH  (Tonopah  )— D.vel- 
opment  resumed  Feb,  1  at  propertv  at  llelle- 
beleii  Shut  down  since  Christmas  Will 
cenl4r  operations  in  drift  started  fn>m 
3B0   level    of  shaft,   working  one   shift 

While    IMne    Connir 
NKVADA     CONSOLinATKD     (Me(7lll)  — 
January  production  of  copper  was  4.40».00(i 
lb.  :    December.    6,800.000    pounds. 

m:w    mkmco 

(irnnl     County 

L.VST  CILVNCIO  (Lordsburui  ReliMU- 
dllng  dump.      Mill   capacity    70    Ions, 

oCTo  (l^irdsbiirg)- Repnlrlng  miichln- 
■■ry  Will  sinrt  mining  soon,  K  J  F.rnesi, 
superlnlendent 

KB  Ml.VK  iLordnbiirg) — Annual  iiieeliiiir 
of  dlrer-iors  Jan  27  di-clded  lenlntlvelv  t.. 
Inslnll  bnllerv  of  boilers  an<1  lOOO-hp.  sleain 
turbine  to  replace  Diesel  enslni-  which  e\ 
pliided  recenlly,  causing  shuldnu  n  of  mlio 
and  mill 

OHKAT     KACLIl    SPAR     (Red     Rock) 
Working     MtPHdIly     gi'ltlng    out     high-grml. 
tliiiirsp.ir 

CHINO  COPPKR  (.''antii  Rltn)— Jnnuar^ 
production  of  copper  was  4,341.000  lb  ;  De 
eember.    B.B08.000    pounds. 


IT  AH 

Reaver  County 

UTAH  LKASINO  (Newhouse)— Company 
treating  f  actus  dump  of  South  Utah  com"- 
pany  by  dotation  reported  seeking  lease  of 
Cactus  mine. 

Juab   Connly 

TIXTIC  STAXDARD  ( Eureka)— Hoist- 
ing equipment  arrived  last  week  in  Janu- 
ary; of  laiest  type,  electrically  driven  and 
large  enough  for  future  demands.  Recent 
additional  work  on  1350  level  taxing  pres- 
ent hoist  to  limit.  Will  start  new  work  on 
.1°  .'*7.'"'«^*''^"  "*^*'  "^o'st  is  installed. 
About    14110    tons    ore    shipped    week    ended 

Salt     I.ake     County 

QUEKX  LEASING  (Salt  Uike  City)— C 
R.  Greene  and  associates  operating  under 
this  title  pushing  extraction  of  ore  in  upper 
Cardiff  workings.  Expect  to  ship  30  tons 
weekly,  ore  hauled  to  Utah  Sampling  Co.'s 
Murray  jilant  by  teams,  permi.ssion  having 
been  given    by  county  commissioners. 

UT.\H  COPPER  (Salt  Lake  City)  — 
Wages  of  miners  and  millmen  reduced  ap- 
proximately -5c,  per  day.  effective  Feb.  7. 
With  copper  below  22c,  and  down  to  18c. 
employees  at  mines  who  received  basic  wage 
m  exce.s.s  of  $4.15  per  diem  will  be  reduced 
at  rate  of  12ie.  for  each  Ic.  decrease  in  cop- 
per priee.  but  all  other  employees  will  be 
reduced  at  rate  of  10c,  for  eaoh'lc.  decrea.se 
^^J?",'.""-^'  l"'"duction  of  copper  was  10,500.- 
000    lb,;    December.    1 3.835.1100  pounds. 

Summit  County 
^.Pl-^'K'^  KI.NG  (^O.NSOLIDATED  (Park 
City) — Spiro  tunnel  in  S250  ft  :  advanc- 
ing 10  ft,  per  day  with  two  shifts.  Xew 
mill  shipped  third  car  concentrates  recently 
ilill  oi>erating  two  shifts, 

W.VSIIINGTOV 

Kerr.v    County 

KXOB     HILL     (Republic) — Operated     at 

,^?~"^  J^'"'  ™-'"-"'  ''<^'"R  '^'"'    '"•"•e  than  in 

191 1,       Prospecting    for    ne%v    tiodies.      (Joli, 

producer. 

C,\\AI),\ 

■trltUli  (olumbiK 
ORAXHV  C0XS0L1D.\TKD  (Grand 
Forks) — .Notice  posted  at  smeltery  that 
company  purimses  reducing  wages  accord- 
ing to  schedule  affected  bv  drop  in  copper 
price. 

FLOREXCE  SILVER  (Ainsworth)— Pro- 
duced 350  tons  of  concentrates  in  January 
Preliminary  settlement  on  140  ions  shipi>e"d 
early  in  month  brought  J'.isoo  or  90";  of 
p.et  value,  according  to  F,  R,  Woifle.  presi- 
dent. Mine  and  mill  force  reduced  to  60 
men  since  Dec.  1.  through  adoption  of 
economic  methods  in  handling  ore  Rais- 
ing 240  ft,  from  fifth  to  third  level  to  give 
outlet  for  wa.ste  and  ore;  on  completion 
«.lll„run  mill  three  shifts,  insuring  output 
of  500-600  tons  concentrates  monthly.  Fifth 
level  700  ft.   deep. 

Nova    Seolia 

.NOVA  SCOTIA  STEEL  AND  COAL 
COMPANT  (Sydney  Mines)— Steel  plant 
closed  down  temporariiv  on  Feb,  3  No 
more  pig  iron  will  be  manufactured  for 
litne  b.'Ing,  Openhearth  blast  furnaces  and 
coke  ovens  will  undergo  extensive  repairs 
Hour  batteries  of  cok.^  ovens  will  be  kept 
in  opernlinn. 

Oalnrla 

COBALT  SHIPMENTS  by  three  mines  In 
week  ended  Jan,  31  totaled  241.492  lb 
Shippers  were:  Buffalo,  87.685  lb.;  Benver 
86.460  lb,,  and  I^,  Rose.  87,347  Tlv 
Mpisslng  shipped  200,000  fine  ounces  silver 
bullion  in  same  iierlod, 

HOLDINGS  OF  DOME  MIXES  and 
I>ome  Extension  Mines.  at  Porcupine 
amounting  In  all  to  about  (.00  000  shares 
purchased  from  De  Liimnr  estate  hv  svndi- 
iiite  beaded    by   J     S     Bache   ft   Conipanv 

TEMISKAMING  (Cobalt)- At  annual 
ini^.tlng  oil  Feb  4  shareholden.  agreed  to 
purcha.se  (he  Ix.lly  Vard.-i,  and  Wolfe  sll 
ver  mines.  In  British  Columbia,  for  »r>0«  iKie 

VIPOND-XORTH  THOMPSON  ( Porcu 
Pine)— -Reports  of  consoliilation  with  Porcii- 
"Mie    (  rown    and    Thompson-Krisl    ofTl.iallv 


TKX.VS 

Mnlncnrdn    Cnnnly 

TKXAS    GULF    MILPHUR    (  M:ilngor.ln ) 

—  Mine  hearing  production      W,  II    Airtriilge 

made  president 


INTER.VATIONAL  NICKEL  (Sudburv) 
,  'ream  Hill  mines  closed  down;  800  men 
"1.."  .  ^^'  Irtraw  ore  from  high-grade  de- 
i"'sit  nt  Crclghton  mine 

AFRICA 

■  ITT     l>FKP      LTD       ( Transvaal  )—R. 

1-  Med  In  November  to  be  sinking  new  elrco 

I  "     .obftfl.    to    be   between    6000    ami    7000    ft 

i   •!•       Shaft    situated    behind    Wood    n..,i«. 

'    ■  e.     Then  down  about   200  feel 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Feb. 

Sterl- 
ing 
Ex- 
change 

Silver 

Feb. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don. 
Pence 

6 

7 
8 

4  7575 
4  7580 
4  7580 

10  l> 
lOliS 

loi; 

48A       10 
48A       11 
4S^       12 

4   7580 
4  7580 

lOli 
lOli 

1?f 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IX  NEW    YORK 


Copper 

Electro- 
lytic 

Tin 

Lead 

Zinc 

Feb. 

Spot.t 

N.  Y.        St.  L. 

St.  L. 

6 
7 

8 
10 
1  1 
12 

18 

i8 

I7l 
@I7| 

17 

66i 

66J 
66J 

5         1      4.70 
5               4  65 
5               4.65 
5         1      4.65 
5          '      4.65 

6  10 
@6  20 

6  30 
@6   40 

6  35 
tti6   45 

6  35 
®6   40 

6  17} 
(!'  6   22; 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  aie  for  ordinai-y  forms  of 
wire  bars,  ingot  bars  and  lake^.  .Special  shapes 
command  a  premium  and  cathodes  sell  at  a  discount. 

Quotations  for  sptlter  are  for  ordinary  Prime 
Western  brands.  We  quutr  New  York  price  at  35e. 
per  1 00  lb.  above  St.  Louis. 

tFor  American  tin  of  990"(,  grade. 


Copper 

Tin 

Lead 

Zin,- 

Standard 

Elec- 
tro- 
Lvtic 

Spot 

3M. 

Spot 

3M. 

Feb. 

Spot 

3M. 

Spot 

6 

7    ■ 

8 
10 
II 
12 

83 

@85 
83 

80 

76; 

@77> 

75 

71 

105 
100 

ioo 

239; 
233 

225 

2361 
230 

223; 

29} 
29J 

29 

26 
26 

25 

48 
48 

48 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal   Markets 

NKW    YORK — Feb.    II.    I»19 

■^Vith  the  reestabli.shment  of  free  com- 
petition, copper  was  naturally  the  metal 
of  most  interest  this  week.  Lead  was  dull 
and  uninteresting.  In  zinc  there  was  a 
little  speculative  rally,  which  did  not 
amount  to   anything. 

Our  European  advices  are  to  the  effect 
that  the  manufacturing  position  in  Great 
Britain  is  grave.  Uncertainty  as  to  prices, 
uncertainty  as  to  politics,  extravagant 
claims  of  labor,  and.  above  all.  the  opera- 
tion of  the  excess-profit  tax.  stifle  all  en- 
terprise. Overshadowing  also,  is  the 
"absence  of  government."  absence  of  au- 
thority,     and      consequent      decline      in      law 


and  order.  While  the  peace  delegates  are 
stumbling  with  their  heads  in  clouds  of 
ideals,  busin  !ss  men  are  praying  that  they 
will  soon  stoop  to  earth  and  see  what  is 
reallj*  needed. 

France  is  excluding  new  importations, 
and  aiming  to  liquidate  its  stocks  and  its 
own   production. 

The  stocks  of  metals  iit  the  possession  of 
the  British  Minister  of  Munitions  on  Feb. 
1.  1919,  were  as  follows,  the  corresponding 
figures  for  Jan.  1,  1919.  being  stated  in 
parentheses:  copper,  93,815.680  lb.  (80.640.- 
000);  lead.  96.872  short  tons  (70.394); 
zinc.  35.435  short  tons  (33.9L'4)  ;  aluminum. 
29.328.080  lb.  (26,783.680)  ;  nickel.  5.349,- 
120  lb.  (4.695.040);  antimony.  4178  short 
tons  (3928).  The  inci-eases  doubtless  re- 
flect arrivals  of  metals  afloat  and  stagna- 
tion   in    industrial    consumption. 

Copper,   Tin,    Lead   and   Zinc 

(-'opper — Beginning  with  Feb.  6  all  of 
the  big  producers  came  into  the  market 
and  made  sales  if  the>'  could.  Inquiry  from 
buyers  was  not  very  general,  however,  and 
nothing  but  small  quantities  were  re- 
quested. Business  of  the  rt'eek  was  there- 
fore mainly  in  lots  of  100,000  to  250,000  lb., 
but  even  for  those  there  was  sharp  com- 
petition. There  were  a  few  transactions 
in  large  lots,  which  were  taken  by  inter- 
ests that  were  willing  to  make  sharp  cuts, 
after  which  the  whole  market  would  fall  to 
the  new  level.  On  Feb.  6  .such  business  was 
done  at  18c..  while  on  Feb.  11  two  lots 
aggregating  2  J  million  pounds  were  done 
at  17c.  The  total  business  of  the  week  was 
about  6J  million  pounds. 

Our  direct  advices ,  from  Europe  are  to 
the  effect  that  France  has  a  stock  of  100.- 
000  tons  of  virgin  copper.  This  is  the  larg- 
est estimate  that  we  have  seen.  Other 
private  advices  put  the  figure  at  50,000 
tons.  Anyhow,  there  is  no  doubt  that 
France  has  a  large  stock  of  copper. 

The  delegates  from  the  Copper  Export 
Association  were  due  to  arrive  in  Paris 
today. 

Copper  Sheets- — The  base  price  of  copper 
sheets  is  27c.  per  lb.  Copper  wire  is  quoted 
at  20}(??21c.  per  lb.  fob.  mill,  carload   lots. 

Tin — Considerable  gossip  went  the  rounds, 
but  there  is  nothing  new  to  be  positively 
reported. 

Lead — The  American  Smelting  and  Re- 
fining Co.  reduced  its  price  to  5c.  on  Feb. 
7,  and  since  then  has  had  the  market,  tak- 
ing most  of  the  business  that  was  offered, 
although  the  aggregate  was  light.  Other 
producers  seemed  to  be  unwilling  to  seek 
business  by  further  cutting  of  prices,  but 
at  the  close  there  were  signs  that  the  mar- 
ket might  jjossibly  be  becoming  a  little 
w  eaker. 

Zinc — After  the  price  had  touched  G.lOc. 
on  Feb.  6.  the  producers  who  had  been 
selling  seemed  to  have  finished,  and.  some 
speculative  interest  having  been  excited, 
there  was  a  rally  in  the  market.  However. 
this  was  quite  unconvincing,  the  demand 
coming  froni  unimportant,  if  not  undesir- 
able, quarters,  and  there  was  no  time  when 
producers  would  not  sell  to  consumers 
at  lower  prices  than  the  speculators  were 
bidding.  On  some  non-speculative  business, 
therefore,   the  market   declined  again   today. 

Zinc  Sheets — Unchanged  at  $13  per  100  lb. 


Other    Metals 

— 31  Ti  32c.   per  lb. 


Bismtith — Metal  of  the  highest  purily  for 
pharmaceutical  use  is  qtiof^d  <rt  $3.20  per 
lb.    for   wholesale    lots — 500    lb.    and    over. 

radmium — Quoted  at  $1.40  pi-r  lb.  in  lots 
of  500  pounds. 

Nickel — Market  quotation:  Ingot.  40c.: 
shot,    43c. ;    electrolytic,    45c.   per   pound. 

Quicksilver — Dull  and  weaker.  ^Ve  quote 
California  virgin  at  $92(i?95.  San  Fran- 
cisco   rejiorts.    b.\-   telegraph.    $95. 


Silver  and  Platinum 

silver — Silver  exports  for  the  week  ended 
Feb.  8  for  London  were  273.000  oz.  The 
demand  for  Europe  at  present  is  light. 
The  bulk  of  our  exports  .are  still  for  India. 
It  is  understood  that  China  would  be  a  buy- 
ing factor  in  the  market,  but  for  the 
export  license,   which  is  still  in  force. 

Mexican  dollars  at  New  York :  Feb.  6, 
77*;  Feb.  7.  77J  ;  Feb.  8.  77J  ;  Feb.  10,  77J  ; 
Feb.   11,   77J  ;  Feb.   13,  — . 


Palladium — We    quote    $11 5®' 120. 


Zinc  and  Lead  Ore  Markets 

.loplin.  >Io.,  Feb.  8 — Blende,  per  ton.  high, 
$47.40;  basis  60^"^  zinc,  premium  grade. 
$45;  Class  B.  $42;  Prime  Western.  $41(5 
40;  sludge.  $37.50;  calamine,  basis  40'; 
zinc.  $25.  .\verage  selling  prices:  Blende. 
$40.47  ;  calamine.  $32.54  ;  all  zinc  ores, 
$40.39. 

Lead.  high.  $58.50;  basis  80%  lead,  $55(5 
50  ;  average  selling  price,  all  grades  of  lead. 
$57.17   per   ton. 

Shipments  the  week:  Blende.  9747;  cala- 
niine.  106;  lead.  1456  tons.  Value,  all  ores 
the   week.    $480,980. 

Reports  of  mills,  now  aggregating  a 
dozen,  closing  down  on  account  of  the  low 
basis  price  of  ore  continue  coming  in  from 
the  Oklahoma  field.  The  falling  price  of 
lead,  in  addition  to  that  of  zinc,  has  been 
the  final  determining  factor.  The  Eagle- 
Picher  Lead  Co.  has  closed  down  its  refin- 
ery in  Joplin.  but  is  still  running  the 
.smeltery  at  Galena.  Kan.  Rumor,  uncon- 
firmed, says  the  American  Zinc.  Lead  and 
Smelting  Co.  will  close  down  its  lead  smel- 
tery   at    Granby,    Missouri. 

PlatteviUe.  Wis..  Feb.  8 — Blende,  basis 
60<rr  zinc.  $45  for  premium  grade  and  $40 
base  for  high-lead  blende.  Xo  sales  of  lead 
ores  reported  for  the  week.  Shipments  re- 
ported for  the  week  are  1364  tons  blende 
and  53  tons  galena.  For  the  vear  to  date, 
the  totals  are  9368  tons  blende  and  463  tons 
galena.  During  the  week  2219  tons  of 
blende  was  shipped   to   separating  plants. 


Other  Ores 

Tungsten  Ore — One  lot  of  five  tons  of 
Bolivian  ore.  of  68n  grade,  with  less  than 
0.1  C'r  impurities,  was  sold  at  auction  this 
week  at  $7.75.  Another  lot  of  15  tons  of 
similar  grade  was  sold  at  $7.50.  These 
are  about  the  prices  that  have  been  inti- 
mated as  indicative  of  the  market  for  a 
fortnight  or  more  back.  It  is  believed  that 
some  domestic  producers  are  still  operat- 
ing. Unless  they  are  prepared  to  meet 
this  level  of  prices,   they  would  best   cease 

Molybdenum  Ore — Some  business  was  re- 
ported done  this  week  at  85c.  for  molyb- 
denite of  90%  grade. 

Other  Minerals 

Pyrites — Unchanged.  Ocean  freights  are 
obtainable  at  22s.  Gd.  per  ton. 

Iron   Trade   Review 

PITTSBVRGH — Feb.     10 

The  .lanuary  decrease  in  unfilled  obli- 
gations reported  by  the  Steel  Corporation. 
69<,884  tons,  is  a  small  rather  than  a  large 
one  under  the  circumstances  and  compares 
with  a  decline  of  745.511  tons  in  December 
and  one  of  228,630  tons  in  Xovember.  In 
the  decreases  for  the  three  months  there 
is  seen  no  trace  of  any  large  cancellation.-^ 
of  business  previouslj'  considered  sound, 
and  it  is  doubtful  whether  the  Corporation 
management  was  able  to  segregate,  and 
keep  out  of  its  tonnage  statements,  all  or- 
ders that  the  sudden  ending  of  the  war 
made  unnecessary  of  fulfillment.  Ship- 
ments   in    each    of   the    three    months    were 
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about  1.200.000  tons  a  month,  while  liook- 
Ings  of  strictly  new  business  were  uni- 
versally recofmized  as  beinB  liKht  Any 
consideratile  volume  of  cincellatioiis  cnii'tl 
have  made  the  decrease  in  unfilled  tcuiage 
in  any  of  the  three  months  actuallv  greater 
than    the   shipments. 

The  demand  for  finished  steel  product.- 
has  on  the  whole  undergone  no  improve- 
ment in  the  last  week,  but  has  rather  suf- 
fered a  further  diminution  from  its  al- 
ready small  pro|>ortions.  Jobbers,  for  in- 
stance, having  placed  shipping  instructions 
immediately  after  the  war  for  a  little  re- 
placement of  stcck.  are  now  in  posilion  to 
procee<l  more  conservatively,  and  are  or- 
dering only  such  material  as  it  is  certain 
can  be  distributed  at  once.  Manufactur- 
ing constimers.  while  in  general  oneraiing 
at  moderate  rates,  are  keeping  stocks  down 
to  the  lowest  im.ssible  level.  The  auumio- 
hile  Industry  is  one  of  the  few  consuming 
industries  that  is  buying  freelv.  and  its 
orders  are  altogether  .«alisfactory  to  pro- 
ducers, representing  on  .an  average  as 
large  a  tonnage  from  week  to  week  as  has 
ever  been  experienced  from  this  indtislrv. 
The  building  trades  are  almost  altogether 
quiescent.  Railroad  buying  ainotmt«  lo 
little  which  is  natural  when  the  finnl  dis- 
position of  the  railroad  properties  remains 
m  doubt,  while  the  Fleet  Cortioratioi  is 
finding  more  cases  of  overshipment  of  steel 
than  of  undershipment.  in  relation  to  the 
shipping    orders    it    has   placed. 

Finished  and  unfinished  steel  prices  a-e 
l.ing  firmly  maintained  all  along  the  line 
tliere  being  no  hint  of  any  shading.  How 
long  this  condition  will  continue  no  one 
ventures  to  predict,  but  the  trade  s  ems 
to  have  an  idea  that  price  cutting  will  be 
forestalled  .is  '  necessar.v.  by  general  and 
plainly  m.arked  reductions  by  leading  si  pel 
iirodijcers.  so  that  at  all  limes  a  sic.-dy.  i' 
i"artive.  steel  market  may  be  maintained 
ror  the  last  three  or  four  weeks  .1  rtimor 
has  been  persistently  in  circulation  that 
fiirmal  price  redactions  following  those 
made  .ibout  the  middle  of  December  will 
be  announced  in  the  near  future  and  sev- 
eral weeks  before  Apr.  1.  the  date  which 
many  had  set  as  the  time  for  the  next  re- 
ductions. Government  steel  prices  aver- 
aged about  J4fl  per  net  ton  a!»>ve  the 
averag.-  quoted  prices  during  the  10  years 
before  the  war.  to  .Ian  1.  1014  so  that  th- 
Pre.-ml.er  reductions,  amounting  on  a-i 
average  to  a  trlfie  morrt  thnn  $4  a  net  ton 
did  not  go  very  far  toward  restoring  pre- 
••-•-  conditions.  It  is  reciignized  in  nracti- 
eally  all  quarters,  however,  that  no-  for 
•everal  years  at  least  can  prices  decline  to 
pre-war  levels. 

Pig  Iron — Sales  are  Infrequent  and  cover 
on  y  small  tonnages,  for  prompt  shipment 
only,  running  from  carloads  to  100  tons 
or  possibly  1.10  tons  They  are  sutTicient  to 
show  the  market  situation,  which  is  one 
of  extreme  inaction  but  of  steady  prices 
Shipments  on  old  contracts  are  of  fair  pro- 
rTr  „  "'"  .  '^^''"  '■"n'inu*'  'o  quote:  Res'^emer 
l^  -  .,,  2^'''  , ''"•  f'"'n'''-y.  $31:  malle- 
able JSISfl;  forge.  S.'JO,  fob  Vallev  fur- 
naces,   freight    to   Pittsburgh    being    fi  40. 

Steel 

steel-  -The     10     companies     which     report 

12 J,^  iHlVlliV  '"■""  """  ^"■'''  Institute 
report  3.002.427  gross  Ions  of  ingol  pro- 
ducMon  in  .January,  against  2  002.201  Ions 
in  Pecember.  the  apparent  increase  being 
I»^', '",.!"■■  ^J-'k''  ""'"'"•'•  "f  working  da.vs  In 
.Fnnuary  The  output  was  larger  thnn  had 
hern  generiilly  expected,  but  February  Is 
iitdouhtedly  bringing  out  a  material  cur- 
lallmenl  in  the  rale  frices  on  regular  un 
rmlshed   sle.  I    are  sirlctly   mainiained      nil- 

147;  slaljs.  $4f.  ;  rods.  t&T  Miscard  sleei 
and  shell  steel  are  being  olTered  at  low 
r.^rr'^  ."""'i""'  '"r  »uch  descriptions  of 
steel  helnr  far  below   the  gupplles 

Ferroalloyi 

price  ,n  70':  ferromnnganese.  1200  deliv- 
Md.  ,<v^„''"r  /  """I'nal  MS  there  are  no 
wile  lot.  of  any  size  cannot  he  soM  nl  all 
imTo  mo"""  '"'  •'""""''■'•'•<'   nominal  at 


dry  at  »6.  per  net  ton  at  Connellsville 
ovens.  Production  has  been  curUiled  but 
hardly  rapidly  enough  for  the  declining 
con.sumpiion.  particularly  in  view  of  the 
fact  that  all  furnaces  are  well  supplied 
with  cars  ready  for  unloading  and  with 
much    COK.^     in    transit    to    them. 
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OPENING  UP  A  PROSPECT  IN  THE    STATE   OP   PUEBLO,    MEXICO 

Examinine  and  Developing  the  Mine  Prospect 

By  harry  t.  curran* 


Often  the  failure  of  a  mine  prospect  is  due  to 
incorrect  or  exaggerated  reports  regarding  the 
property,  and  these  result  from  the  lack  of 
sufficient  development  to  thoroughly  "prove"  the 
prospect,  or  to  an  excess  amount  of  exploitation 
in  a  vain  effort  to  "make  a  strike"  when  returns 

THE  principles  to  be  observed  in  the  examination 
and  development  of  the  mine  prospect  form  an 
interesting  subject  and  one  open  to  much  argu- 
ment and  discussion.  The  loose  application  of  the  term 
"mine"  is  a  matter  which  engineers  would  do  well  to 
consider,  for  their  own  protection,  as  well  as  for  the 
protection  of  the  public.  Of  many  mining  claims  in  a 
district,  only  a  few  customarily  have  mineral  showings 
that  would  entitle  them  to  even  the  name  of  mining 
prospect.  Among  the  prospects  only  a  few  are  suffi- 
ciently promising  to  be  called  mines  in  the  making,  or, 
one  might  say,  proved  prospects,  and  from  these  few 
only  one  will  ever  develop  into  a  mine.     Two  varieties 


•Mining  and  n^etallurgieal  engineer.  Idaho  Springs,  Colorado. 


are  lacking.  Such  instances  are  detrimental  to 
local  development,  injurious  to  the  engineering 
profession,  and  shake  the  confidence  of  investors. 
In  this  article  the  author  outlines  in  a  general 
manner  what  should  constitute  sufficient  infor- 
mation to  justify  the  development  of  a  prospect. 

of  reports  regarding  prospects  are  entirely  too  preva- 
lent. The  first  usually  condemns  the  property  without 
proper  study,  simply  because  it  is  a  prospect,  and  the 
other  attempts  to  camouflage  the  property  into  present- 
ing the  appearance  of  a  mine  through  the  use  of  a  lot 
of  psuedo-geology.  Prospects,  especially  proved  pros- 
pects, are  receiving  more  attention  than  formerly  from 
companies  which  are  looking  for  mining  properties. 
When  the  chances  are  fully  understood,  the  development 
of  good  properties  is  one  of  the  most  attractive  of 
mining  investments. 

Too  many  engineers  are  so  satisfied  with  their  ability 
to  make  a  successful  diagnosis  after  the  property 
has  passed  into  a  productive  stage  that  they  lose  sight 
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of  the  fact  that  it  is  a  greater  accomplishment  to  be 
able  to  predict  the  future  of  a  prospect  through  deduc- 
tions reached  by  analytical  ob.'^ervation  and  the  applica- 
tion of  correct  theory  of  ore  deposition.  Of  course, 
many  a  beautiful  theory  is  "knocked  into  a  cocked  hat" 
by  a  little  digging,  and  analogy  is  dangerous  unless 
modified  by  a  good  deal  of  experience.  However,  an 
e.vperienced  engineer,  fortified  by  a  thorough  knowledge 
of  mining  geolog>-,  should  at  least  be  able  to  predict 
what  a  certain  amount  of  work,  rightly  placed,  will  do 
toward  proving  the  property,  and  whether  or  not  surface 
indications  warrant  the  expenditure  necessary  for  its 
accomplishment.  If  the  engineer  has  stated  conditions 
plainly,  there  can  be  no  reflection  on  his  judgment  if 
the  advised  work  proves  the  property  to  be  worthless. 
If  mining  geology  is  of  any  value  it  is  certainly  ap- 
plicable to  the  higher  geological  horizons,  even  though 
it  is  not  as  easily  proved  as  in  the  lower.  Surface  signs 
and  indications  exist,  and  conclusions  can  be  drawn 
from  them  by  sound  reasoning.  Beyond  facts  that  can 
be  demonstrated — such  as  ore  blocked  out  and  other 
established  conditions — the  conclusions  drawn  in  a  re- 
port form  only  an  opinion,  regardless  of  who  writes 
them,  and  should  be  as  freely  given  in  one  class  of 
mining  property  as  in  another  if  the  engineer  is  to 
cover  his  field  completely.  Many  reports  show  not  one 
iota  of  individuality,  but  simply  follow  an  antiquated 
form,  with  a  conclusion  tacked  on  at  the  end  that  shows 
absolute  lack  of  analytical  observation. 

Need  of  Determining  Geological  Conditions 

Sizing  up  a  prospect  is  a  different  problem  from 
examining  developed  mines,  in  which  the  ore  blocked 
out  can  be  easi'y  measured,  the  ore  "in  sight"  deter- 
mined within  reasonable  limits,  and  the  probable  and 
possible  ore  approximated.  Examining  and  reporting 
on  developed  mines  is  to  a  much  greater  degree  a 
matter  of  measurements  and  mathematics  than  with  the 
prospect.  Before  attempting  to  express  an  opinion  on 
the  latter,  an  engineer  should  have  had  a  varied  ex- 
perience in  many  different  districts  and  a  firm  grasp 
on  practical  mining  geology.  He  should  be  able  to 
determine  quickly  whether  the  geological  conditions  of 
the  district  are  favorable  or  not.  What  is  needed  is 
the  ability  to  determine  relative  ages,  to  recognize  the 
relation  of  ore  to  a  certain  rock,  or  rocks,  in  the 
district,  and  to  follow  that  formation. 

Determining  Relative  Age  of  Series 
The  relative  age  of  a  series  may  often  be  determined 
by  following  a  few  simple  rules.  By  the  rule  of  super- 
position, the  younger  of  two  .strata  is  usually  the  upper 
one;  if  the  folding  has  been  so  great  that  the  beds 
have  been  overturned,  some  other  method  can  often  be 
found.  The  more  metamorphosed  of  two  rocks  lying 
close  together  is  probably  the  older,  or  often  the  one 
which  shows  the  most  evidence  of  disturbance,  such  as 
faulting  and  folding,  is  the  older.  Where  a  con- 
glomerate is  found,  one  may  often  trace  the  pebbles 
bfick  to  their  origin.  If  it  is  possible  to  determine 
to  which  types — fundamental,  intrusive,  or  extrusive — 
the  rocks  over  a  given  area  belong,  the  engineer  has 
still  another  basis  for  correlation. 

Physiography    has    a    certain     relation    to    mining. 


though  probably  to  only  a  limited  extent  in  many  cases, 
but  it  should  not  be  overlooked.  The  late  Doctor  Van 
Hise,  speaking  of  the  horizontal  element,  said: 

Commonly,  ores  deposif.-d  by  ascending  waters  would  be  found 
below  the  valleys,  or  at  least  below  the  lower  parts  of  the  slopes ; 
for  the-se  are  the  places  where  the  waters  are  ascending  in  the 
trunk  channels.  Commonly,  orfs  deposited  by  descending  waters 
wovdd  be  found  below  the  crests  or  below  the  upper  slopes  of  ele- 
vations; for  these  are  the  pl.ues  where  water  would  be  descending. 
Probably  the  upper  slopes  would  be  more  favorable  places  than 
tli'>  crests:  for  at  an  annular  belt  upon  the  upper  slopes  of  an 
elevation  the  quantity  of  the  descending  waters  would  be  greater 
than  at  the  crests.  Commr)nl>',  ores  which  receive  a  first  concen- 
tration by  ascending  waters  and  a  second  concentration  by  de- 
cending  waters  would  be  on  the  slopes,  in  many  instances  nearer 
the  valleys  than   the  crests. 

Study  of  the  earth's  surface  imparts  a  general 
knowledge  of  the  topography  caused  by  faults  and  folds. 
When  it  becomes  necessary  to  solve  some  function  of  a 
fault  with  no  more  than  surface  indications  as  a  guide, 
a  clear  understanding  of  the  causes  which  are  account- 
able for  the  present  topography  is  necessary.  This 
is  also  true  when  applied  to  problems  of  secondary 
enrichment,  which  will  be  discussed  later. 

In  general,  areas  of  regional  vulcanism  are  most 
favorable  for  ore  deposition.  Almost  invariably,  lode 
deposits  of  gold  and  silver  are  found  in  areal  asso- 
ciation with  intrusive  igneous  rocks.  The  genetic 
connection  that  exists  is  often  largely  problematical, 
but  that  they  are  genetically  related  is  well  established 
from  the  fact  that  this  intimate  association  has  been 
noted  in  nearly  every  region  where  such  deposits  have 
been  studied.  Faults  and  fractures  are  developed  and 
conditions  necessary  to  ore  deposition  are  present  As 
each  district  ha.s  its  peculiar  rock  and  metal  association 
and  surface  characteristics,  it  also  has  its  peculiar  type 
of  topography,  governed  by  natural  distribution,  rela- 
tive hardness,  nature  of  faulting,  folding,  and  other 
attributes.  A  much-faulted  region  is  likely  to  be  marked 
by  step-like  outlines.  Low,  rounding  hills  are  often 
the  results  of  complex  faulting  with  at  least  two  sys- 
tems of  intersecting  faults. 

The  Relation  of  Sifrrounding  Mines  to  a  Prospect 

The  underground  workings  of  a  prospect  are  gen- 
erally so  meager  that  the  engineer,  before  submitting  a 
report  or  forming  a  conclusion,  should  visit  as  many 
mines  and  partly  developed  mines  in  the  district  as 
opportunity  affords.  Veins  in  a  given  area  often  follow 
definite  systems,  and  a  developed  property  in  the  dis- 
trict may  throw  considerable  light  on  the  region  as 
a  whole.  There  seem  to  be  no  general  laws  that  can 
be  safely  applied  to  the  intluence  of  country  rock  on 
mineral  veins.  However,  the  vein  structure  and  vein 
filliii),'  are  both  influenced  by  the  inclosing  rocks.  The 
first  is  a  physical  effect;  the  second,  mineralogical  or 
chemical. 

As  chemical  reactions  in  a  laboratory  are  governed  to 
an  extent  by  the  ph\sical  conditions,  so  will  the  vein 
fiUiinr  lie  governed  l»y  the  vein  structure  to  greater  or 
less  <li  ^rree.  The  engineer  will  be  more  interested  in 
the  pliNsical  effect,  as  it  is  more  practically  applicable 
and  iMimarily  governs  the  conditions  under  which  the 
cheni  il  reaction  must  take  place.  In  other  words, 
whet  I  r  the  channel  are  favorable  or  unfavorable  re- 
cepta  '  for  ore  deiiojtion  depends  to  a  great  extent 
upon       ■•  physical  eonditions.     The  rocks,  primary  to 
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vein  formation,  must  be  either  porous  or  fractured,  to 
permit  the  circulation  of  enriching  waters.  It  is  evi- 
dent that,  over  a  given  area,  there  is  a  probability 
that  the  rocks  of  the  same  type  will  not  vary  much  in 
toughness,  hardness,  and  porosity,  and  that  the  physical 
aspects  of  ore  deposition  will  be  governed  by  the  nature 
of  the  rocks. 

All  forms  of  vein  deposits  are  to  some  extent  affected 
in  size,  shape,  and  richness  by  the  character  of  the 
fissure,  and  by  passing  from  one  type  of  inclosing  rock 
into  another.  The  vein  is  likely  to  widen  in  an  easily 
shattered  material,  pinch  in  a  tough  rock,  and  split  into 
small  stringers  in  brittle  or  soft  rock,  with  the  mineral 
so  disseminated  that  the  deposit  becomes  worthless; 
or  the  fissure  may  be  replaced  by  a  flexure  and  the 
deposit  be  entirely  lost.  Also,  the  type  of  deposit  may 
be  entirely  altered,  as,  when  a  vein  system  passes  from 
an  area  of  granitic  rocks,  or  rocks  of  similar  physical 
characteristics,  to  an  area  of  schists,  it  often  changes 
from  a  system  with  few  open  fissures  to  one  with  many 
small,  tight  fractures.  Though  fissure  filling  would  be 
the  predominating  process  of  ore  deposition  in  the 
former,  replacement  would  take  place  in  the  latter. 

As  one  type  of  rock  may  present  entirely  different 
physical  characteristics  in  different  districts,  no  rules 
can  be  given  for  all  localities,  as  each  district  may 
present  certain  peculiarities  over  a  considerable  area. 
Though  no  general  laws  have  been  formulated  for  rock 
and  mineral  association,  a  certain  definite  relation  pre- 
vails in  some  districts,  and  often  a  developed  mine 
will  establish  this  relation  for  the  district.  However, 
each  individual  mine  in  a  district,  in  fact  different  sec- 
tions of  the  same  mine,  may  present  problems  entirely 
separate  and  distinct  from  others  in  the  same  mine  and 
locality.  These  peculiar  characteristics  may,  neverthe- 
less, be  duplicated,  and  all  distinctive  conditions  should 
be  studied  and  applied  along  broad  lines,  such  as  can 
reasonably  be  expected  to  be  fundamental  to  the  ore 
deposition  of  the  district. 

Walter  Harvey  Weed  draws  the  following  conclusions 
from    his   observations : 

The  structurnl  character  of  vein  Assures,  such  as  course,  width, 
etc.,  varies  with  the  natu?-e  of  the  country  rocli.  The  mineral 
contents  of  veins  formed  wholly  by  the  filling  of  open  Assures  are 
not  affected  by  the  nature  of  the  vein  walls.  The  mineral  contents 
of  ore  deposits  formed  by  metasomatic  replacement  vaiy  with  thi' 
nature  of  the  inclosing  rocks.  As  metasomatic  processes  vary 
in  character  with  the  nature  of  the  solutions,  no  invariable  gen- 
eral relation  can  be  established  between  certain  rock  types  and 
rich   ore    deposits. 

A  great  majority  of  lode  deposits  are  the  result  of 
a  partial  deposition  in  preexisting  fissures  and  are 
partly  replacements  of  wall  rocks  through  a  process  of 
metasomatic  action.  Open  spaces  probably  can  exist  to 
great  depth,  but  fissure  veins  formed  only  by  the  dep- 
osition in  open  spaces  are  rare.  In  refractory  rocks, 
such  deposits  are  undoubtedly  found,  especially  where 
the  trunk  channels  are  simpler.  However,  metasomatic 
action  is  usually  seen  in  the  inclosing  rocks  of  fissures. 
Edson  Bastin,'  speaking  of  the  alteration  of  wall  rock 
in  the  Central  City  Quadrangle,  says: 

The  association  of  minerals  formed  by  replacement  in  the  walls 
of  filled  fissures  is  in  general  different  from  that  deposited  in  thf 
fissure  itself,  in  spite  of  the  fact  that  both  mineral  associations 
were  obviously  formed  almost  contemporaneously  and  under  the 
same    general   conditions    of   pressure    and    temperature.      One   of 
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the  most  striking  exemplifications  of  these  contrasts  is  the 
scarcity  or  entire  absence  of  galena  and  sphalerite  in  the  walla 
of  many  fissure  fillings  in  which  these  minerals  are  very  abund- 
ant ;  in  such  walls  pyrite  is  the  dominating  sulphide.  Carbonates 
may  be  present  in  a  filled  fissure  but  absent  from  its  walls.  Con- 
versely, sericite.  the  commonest  .iller.iiion  product  in  the  walls, 
is  never  found  in  the  fissure  fillings. 

The  influence  of  wall  rocks  in  many  cases  has  a  great 
bearing  on  vein  fillings.  Where  the  vein  cuts  different 
kinds  of  rock  the  replacement  is  usually  selective. 
This  may  indicate  a  replacement  of  the  rock  as  a  mass, 
a?  in  limestone;  a  replacement  of  fragments,  as  in  a 
conglomerate;  or  replacement  of  certain  constituent 
minerals,  such  as  ferromagnesian  minerals,  in  basic 
rocks.  This  mineralogical  effect  is  not  easily  studied  in 
a  district  without  a  developed  mine,  or,  better,  several 
developed  mines.  In  a  region  where  there  is  an  imper- 
vious stratum,  either  horizontal  or  vertical,  cutting  a 
large  area,  this  is  the  limit  of  circulation  in  that  direc- 
tion, and  often  a  line  by  which  the  district  is  entirely 
divided  in  the  character  of  its  deposits,  both  physically 
and  mineralogically.  When  in  folds,  any  of  the  com- 
binations of  porous  strata  with  impervious  layers  may 
form  a  trunk  channel  and  a  favorable  lodgment  for 
many  important  ore  deposits. 

Preliminary  Mapping  of  Geological  Conditions 
Is  OF  GRE.4T  Advantage 

A  rough  survey  of  the  property  and  of  the  immediate 
vicinity  under  consideration  is  in  many  cases  indis- 
pensable to  intelligent  analysis.  A  pocket  transit  will 
often  give  sufficiently  accurate  results,  and  the  ground 
may  be  quickly  covered.  With  the  property  and  vicinity 
mapped,  the  general  geological  relations  and  their  bear 
ing  on  the  ore  deposits  can  be  more  readily  determined, 
jfnd  with  greater  accuracy.  Both  longitudinal  and 
cross  sections  are  valuable.  In  conjunction  with  surface 
maps  they  are  often  a  great  aid,  and  will  enable  one  to 
trace  the  surface  migration  of  vein  outcrops  under 
surface  material,  which  is  often  necessary  when  tunnel 
or  shaft  work  is  to  be  done  at  such  concealed  places. 

Cross-sections  are,  of  course,  an  easier  matter  where 
sedimentary  rocks  are  present,  as  they  generally  con- 
form to  one  another,  whereas,  with  igneous  rocks,  this 
is  seldom  the  case,  nor  do  their  boundaries  have  so 
constant  direction  as  with  sedimentary  rocks.  To  reason 
out  accurately  the  outlines  of  an  igneous  body  below  the 
surface  is  a  difficult  undertaking,  although  by  careful 
work  it  may  be  approximated  and  a  basis  can  be 
established  on  which  to  determine  the  rock  type. 

Different  outcrops  of  veins,  deposits,  or  impregna- 
tions are  generally  found  to  have  a  distinct  bearing 
on  one  another.  The  intersection  of  two  water  courses 
is  undoubtedly  the  cause  of  a  large  proportion  of  ore- 
shoots.  This  may  be  the  intersection  of  any  combination 
of  channels  that  offer  free  circulation  to  mineralizing 
waters.  As  this  is  true,  the  study  of  the  physical  struc- 
ture or  texture  of  the  rocks  is  of  paramount  importance 
in  determining  the  opportunity  they  afford  for  ore 
deposition  through  the  circulation  of  aqueous  solutions. 
The  richest  portion  of  an  oreshoot  in  strong  veins  is 
likely  to  be  at  the  intersection  of  fractures  or  small 
veins,  or  where  the  fracture  is  complex,  such  as  crushed 
zones,  or  zones  of  brecciation. 

Underground  circulations  have  oiun  followed  the 
larger  openings,  but  the  deposits  are  likely  to  be  richer 
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where  there  is  greater  opportunity  for  reaction  between 
solutions  and  the  rocks,  such  as  fissures  composed  of 
many  small  openings.  However,  in  many  instances  small 
fissures  will  30  scatter  the  mineralization  that  the  de- 
posit is  worth)'>ss. 

A  small  amount  of  work,  rightly  placed,  will  assist 
materially  toward  an  understanding  of  these  conditions, 
if  the  property  is  properly  mapped  and  all  details  are 
tabulated  and  closely  studied  in  the  light  of  sound 
reasoning.  Significant  indications  cannot  always  be 
found  on  the  surface,  but  where  they  appear  they  may 
suggest  concentration  of  large  bodies  at  depth,  or  show 
a  general  impregnation  of  a  large  area,  giving  reason 
for  the  conclusion  that  the  ore  is  scattered  in  small 
unworkable  bodies. 

It  sometimes  happens  that  a  true  difference  in  geo- 
logical horizon  can  be  found,  due  to  erosion,  and  this 
may  throw  some  light  on  the  orebody  with  depth.  A 
case  of  this  kind  was  recently  noticed  on  a  property 
where  the  erosion  was  so  rapid  on  one  steep  slope  that 
permanent  sulphides,  such  as  could  be  expected  to  con- 
tinue to  a  considerable  depth,  are  found  on  the  surface 
at  a  point  more  than  300  ft.  deeper  than  the  existing 
deepest  workings.  On  the  whole,  erosion  had  just  about 
kept  pace  with  oxidation  on  this  property. 

Importance  of  Physiographical  Features 

Properties  of  merit  generally  exhibit  surface  indica- 
tions that  are  noticeable  with  considerable  distinctness 
even  when  in  the  prospect  class.  The  type  of  depos't 
01  vein  can  often  be  determined,  and  whether  occurring 
under  advantageous  conditions  or  at  auspicious  con- 
tacts. Favorable  decomposition  of  the  rocks  along  the 
ore  fissure,  and  oxidation  that  would  suggest  solfataric 
action  conducive  to  ore  deposition,  are  often  to  be  ob- 
served, as  are  indications,  in  the  outcrop,  of  thorough 
impregnation  with  ore,  even  though  it  be  low  grade, 
over  a  substantial  width  and  length. 

Primary  ores  are  found  on  the  surface  when  erosion 
has  been  so  active  that  the  top  of  the  deposit  is  re- 
moved faster  than  oxidation  proceeds.  In  this  case  a 
thorough  impregnation  of  unworkable  low-grade  ores  is 
of  no  value.  In  other  words,  there  is  no  chance  of 
.secondary  enrichment,  and  little  chance  of  the  ores  in- 
creasing in  value.  Where  the  rate  of  erosion  and  oxida- 
tion is  substantially  uniform,  the  conditions  are  most 
favorable  to  enrichment. 

A  deposit  that  is  porous  or  permeable  and  has  im- 
pervious walls  represents  ideal  conditions  for  enrich- 
ment. If  the  walls  in  general  are  shattered  and  porous, 
the  enriching  solutions  may  be  dissipated  and  .scattered. 
Climatic  conditions  and  topography  are  factors  directly 
responsible  for  or  against  enrichment.  Here  again  the 
study  of  the  physiographical  features  of  the  district  is 
important,  as  the  enriched  /one  generally  conforms  in  a 
rough  way  to  the  topography  that  existed  during  the 
time  of  greatest  enrichment.  Later,  the  valleys  or 
gulche.i  have  been  cut  faster  than  oxidation  proceeded, 
and  the  only  place  to  look  for  enriched  ores  is  beneath 
the  remnant'*  of  the  old  topography.  Also,  where  en- 
richment ha.s  taken  place  under  conditions  formative  of 
the  present  topography,  the  steep  slopes  are  more  un- 
favorable for  the  deposition  of  good  ore  than  the  gentle 
slopes.     Though  the  topography  to  an  extent  govern.i 


the  formation  of  secondary  ores,  it  does  not  bear  the 
same  relation  to  primary  ores.  If  an  oxidized  zone 
is  too  low  grade  to  be  of  value,  it,  nevertheless,  shows 
the  presence  of  mineral,  and  often  a  close  study  of 
the  rock  alteration  and  of  the  oxidized  ores  that  can  be 
found  leads  to  a  clearer  understanding  of  what  may  be 
expected  with  depth. 

If  a  property  has  sufficient  work  accomplished  to 
prove  that  a  zone  of  secondary  enrichment  exists,  the 
problem  is  greatly  simplified.  A  thorough  investigation 
of  the  ground  should  then  be  made,  to  determine,  if 
possible,  the  extent  of  the  zone  and  whether  the  primary 
ores  that  will  be  found  at  depth  are  workable.  These 
questions  are  not  always  easily  solved,  but  an  approxi- 
mate answer  can  often  be  given.  A  study  of  the 
topography,  the  probable  ground-water  level,  and  of 
climatic  conditions  will  often  make  it  possible  to  deter- 
mine the  probable  depth  of  the  secondary  zone.  The 
character  of  the  primary  ores  can  generally  be  deter- 
mined by  a  study  of  the  original  sulphides  that  have 
been  replaced.  This  often  necessitates  petrographical 
knowledge  beyond  the  man  in  the  field,  but  not  beyond 
his  reach. 

Though  favorable  surface  indications  do  not  always 
guarantee  valuable  ore  deposits,  they  are  propitious 
guides  to  follow,  and  if  entirely  lacking  the  chances  of 
finding  ore  are  limited.  Close  observation  and  mapping 
are  essential  clearly  to  bring  forth  structural  relation- 
ship that  might  otherwise  be  unnoticed.  It  is  un- 
usual to  find  more  than  one  strong  vein  on  a  property, 
but  seemingly  unimportant  stringers  may  often  have 
a  considerable  influence  on  the  vein. 

It  is  true  that  "gold  is  where  you  find  it,"  and,  to  a 
lesser  extent,  an  analogous  observation  may  be  said  to 
apply  to  many  other  mineral  deposits.  No  inflexible 
rules  can  be  formulated  as  to  the  examination  of  un- 
developed mining  properties,  but  there  are  usually  many 
factors  that  point  to  favorable  or  unfavorable  condi- 
tions, as  the  case  may  be.  All  indications  of  favorable 
conditions  for  ore  deposition,  as  well  as  those  which 
denote  unfavorable  conditions,  should  be  seriously  con- 
sidered. The  engineer  should  go  into  the  field  with  an 
open  mind,  and  not  with  the  preconceived  idea  that  a 
property  is  not  worth  thorough  study,  just  because  it 
is  a  prospect. 

Developing  the  Prospect  Into  a  Mine 

The  price  paid  for  a  developed  mine  usually  repre- 
sents the  full  value  of  the  property,  allowing  for  a 
reasonable  margin  of  profit,  plus  the  return  of  the 
capital  invested.  The  intrinsic  value  is  so  readily  deter- 
mined from  ilata  available  that  there  is  no  occasion  for 
selling  under  this  value.  The  great  fortunes  made  in 
mining  have  been  made  by  those  who  have  developed 
the  pro-pert  into  a  mine.  In  development  enterprises, 
one  must,  i  i  course,  keep  in  mind  the  element  of  chance. 
However,  tln^  can  be  reduced  to  a  minimum  by  knowl- 
edge of  pierwely  what  the  element  of  risk  may  be,  by 
the  provisi MM  of  sufficient  capital  to  develop  a  number 
of  good    iii"-ppcts,   and    by   engineering   skill. 

Developiiu'  prospects  re(|uires  a  combination  of  quali- 
fications th  t  it  is  not  absolutely  essential  for  a  man 
who  i."«  i'l  1  :irge  of  a  paying  mine  to  have.  In  the 
latter  case  a  good  business  man  without  special  tech- 
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nical  training  is  often  entirely  successful ;  the  mine 
will  stand  the  overhead  expense  of  trained  men  for  each 
department.  With  the  company  developing  prospects, 
the  condition  is  entirely  different,  and  the  average  busi- 
ness man,  or  even  the  so-called  practical  man,  without 
technical  training,  is  often  a  failure.  A  man  in  charge 
of  this  class  of  work  should  have  considerable  technical 
ability,  combined  with  business  training  and  an  aptitude 
for  hard  work.  Overhead  expenses  are  a  vital  considera- 
tion, and  often  the  man  in  charge  is  called  upon  to  be 
combined  bookkeeper,  assayer,  surveyor,  and  mine  man- 
ager. He  should  have  had  experience  qualifying  him 
to  appraise  the  property  with  the  smallest  amount  of 
work  possible,  know  when  to  drop  a  property  and  when 
to  carry  the  work  still  further,  and  where  to  place  the 
work  so  that  it  will  be  effective.  Most  of  the  money 
lost  by  companies  developing  prospects  is  caused  through 
the  persons  interested  considering  the  property  as  a 
mine,  and  continuing  work  upon  it  as  long  as  the  money 
lasts,  which,  obviously,  is  the  biggest  kind  of  a  gamble. 
If  the  following  points  were  seriously  considered  there 
would  be  less  money  lost  in  prospecting: 

Correct  Understanding  Necessary  Between 
Stockholder  and  Company 

The  company  should  let  every  stockholder  know  that 
it  is  prospecting  and  developing,  and  not  mining.  Its 
officers  and  stockholders  should  know  the  chances  they 
are  taking  and  should  have  plenty  of  money  to  take  up 
several  good  prospects  if  necessary.  The  physical  con- 
ditions of  a  district  should  be  thoroughly  considered 
before  development  work  is  started.  The  questions  of 
transportation,  fuel  and  water  supply,  severe  winters, 
and  similar  factors  should  be  seriously  weighed  against 
indications  of  a  good  prospect  in  out-of-the  way  places. 
A  property  that  promises  to  develop  into  a  big-tonnage 
mine  may  warrant  development  work  in  an  isolated  dis- 
trict, with  the  expectation  that  it  will  be  large  enough 
to  create  future  transportation  facilities  through  its 
own  merits.  One  must,  in  all  cases,  weigh  the  adverse 
physical  conditions  in  a  district  against  the  promises 
of  the  property. 

It  should  always  be  remembered  during  the  develop- 
ment stage  that  the  property  is  a  prospect,  and  not  a 
mine.  To  make  a  company  see  the  advisability  of  giving 
up  a  prospect  after  a  considerable  amount  of  develop- 
ment work  has  been  accomplished,  and  has  proved  it  to 
be  not  what  was  first  expected  of  it,  is  a  difficult  under- 
taking. Often  the  man  who  risks  his  money  in  this  way 
has  a  confused  idea  of  what  makes  a  mining  property 
valuable.  Work  rightly  placed  is  of  value,  whether  it 
proves  the  prospect  to  be  or  not  to  be  a  mine;  but 
it  can  impart  a  value  to  the  property  only  in  the 
former  case. 

The  Prospect  Requires  Practical  Management 

In  prospecting,  overhead  expenses  should  be  cut  to 
a  minimum.  This  is  important,  as  they  often  amount 
to  a  greater  sum  than  is  put  into  actual  development 
work.  Far  too  many  men  are  so  impressed  with  their 
own  importance,  when  given  the  place  of  manager,  that 
they  firmly  believe  a  corps  of  assistants  to  be  necessary, 
regardless  of  the  number  of  miners  employed.  This, 
however,  is  much  oftener  the  case  with  the  man  who 


knows  nothing  about  mining  than  with  engineers  or 
practical  men.  The  man  in  charge  can  also  carry  the 
reverse  policy  to  excess  and  allow  important  matters 
to  take  care  of  themselves,  while  he  is  attending  to 
small  details  that  might  better  be  left  to  subordinates. 

The  ore  should  be  followed.  Crosscut  tunnels  are 
not  advisable  in  the  early  stages  of  development,  except 
in  unusual  cases;  either  shafts,  or  adit  tunnels  where 
possible,  offer  the  best  means  for  exploration.  A  good 
cross-tunnel  site  is  a  temptation  that  often  leads  to  the 
foolish  expenditure  of  large  sums  of  money.  The 
amount  thus  spent  is  in  many  cases  sufficient  to  indicate 
that  several  prospects  are  worthless,  or  to  prove  a  good 
property  to  considerable  depth.  As  a  general  rule,  long 
crosscut  tunnels  should  not  be  driven  unless  the  ore 
IS  rather  well  proved  to  the  depth  that  will  be  obtained 
by  such  work.  Where  the  topography  is  favorable,  adit 
tunnels  are,  of  course,  the  cheapest  method  of  develop- 
ment, and  should  be  driven  in  at  frequent  intervals. 
However,  the  topography  is  often  such  that  shafts  must 
be  put  down,  and  they  should  follow  the  vein  as  long  as 
the  property  is  in  the  prospect  class.  Drifts,  as  with 
adit  tunnels,  should  be  driven  at  frequent  intervals. 

It  is  advisable  to  do  the  underground  work  in  the 
cheapest  and  quickest  way  possible,  in  the  early  stages 
of  development,  even  if  some  of  the  work  will  not  be 
available  for  future  use.  If  a  mine  is  found,  the  prop- 
erty will  stand  the  extra  expense;  if  not,  money  is 
saved  for  the  next  property.  Careless,  slipshod  methods 
are  not  to  be  sanctioned,  but  large,  vertical  shafts  and 
features  of  construction  that  are  warranted  and  neces- 
sary with  a  developed  mine  are  foolish  until  the  property 
is  well  proved. 

Unnecessary  Expenditures  To  Be  Avoided 

The  installation  of  expensive  equipment,  for  the  sake 
of  time  saved  or  the  saving  of  a  few  dollars  per  foot, 
is  not  advisable  until  the  prospects  of  return  warrant 
it.  A  mill  is  often  installed  after  a  few  hundred  tons 
of  ore  is  developed.  Nearly  every  mining  camp  is 
dotted  with  these  monuments  to  over-optimism,  and 
such  premature  expenditure  needs  no  further  comment. 
There  are  cases  where  conditions  justify  the  erection 
of  a  small  prospect  mill  after  a  few  hundred  tons  of 
ore  of  suitable  grade  and  character  has  been  developed, 
and  when  the  installation  will  materially  help  in  a 
financial  way.  Each  and  every  prospect  presents  its  own 
peculiar  problems,  and  these  can  be  determined  only  by 
the  man  on  the  ground.  What  would  be  a  foolish  expendi- 
ture in  one  case  might  be  a  necessary  one  in  another. 
However,  one  feature  of  mining  which  should  not  be 
overlooked  in  any  case  is  the  bodily  comfort  of  the  men. 
The  labor  expense  is  proportionately  high  in  all  mining 
operations,  and  it  pays  to  keep  the  men  satisfied. 

One  should  not  hesitate  to  throw  up  a  property  and 
look  for  another  when  a  prospect  is  not  making  good. 
After  a  few  hundred  feet  of  development  work  has 
been  accomplished  on  a  property,  it  is  often  considered 
a  mine,  regardless  of  the  amount  of  ore  developed.  This 
point  of  view  is  probably  the  greatest  cause  for  losses 
in  development  enterprises.  It  is  better  to  take  a  bond 
and  lease  on  good  prospects,  even  at  a  higher  figure, 
than  it  is  to  buy  them  outright. 

Because  an  old,  abandoned  mine  has  produced  a  large 
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tonnage  of  good  ore  in  the  past  is  no  criterion  that 
it  will  do  so  in  the  future.  The  inve.'stor  is  often 
attracted  to  old  properties  on  account  of  their  past 
record,  but  the  great  majority  of  such  mines  have  de- 
generated into  the  prospect  class  and  should  be  con- 
sidered strictly  on  that  basis.  The  geological  conditions 
are  more  clearly  proved,  and  often  greater  confidence 
can  be  placed  in  a  campaign  of  development  work  than 
is  possible  with  the  surface  prospect.  Mexico  is  a  field 
where  the  results  obtained  from  old,  abandoned  mines 
have  amply  justified  the  confidence  placed  in  them. 
However,  the  great  majority  of  these  mines  had  a  large 
tonnage  of  low-grade  ore  on  the  dumps,  as  fillings  in 
old  stopes,  and  low-grade  primary  ores  in  place  in  the 
mine  that  were  not  amenable  to  the  earlier  crude  metal- 
lurgy- of  the  country. 

Often  a  man  in  charge  of  development  enterprises 
will  have  his  attention  called  to  a  rich  but  small  vein. 
Though  such  deposits  are  highly  attractive  to  the  in- 
dividual, or  lessee,  they  seldom  would  be  remunerative 
enough  for  a  company  and  should  be  approached  with 
caution. 

Thoroughgoing  and  conclusive  assaying  should  be 
resorted  to  during  development,  and  complete  assay 
maps  should  be  made.  If  a  company  should  find  it 
to  advantage  to  place  the  property  on  the  market  at 
some  future  date,  it  will  find  such  maps  to  be  a  valuable 
asset. 

Development  enterprises  should  be  backed  by  an  open- 
minded  policy  and  good  judgment,  plus  plenty  of  capital 
and  frankness  in  all  dealings,  so  that  the  backers  may 
feel  that  they  have  invested  in  a  business  that  has  the 
average  chance  for  success. 


Mineral  Exports  of  New  Caledonia* 

In  the  last  three  years  recorded.  New  Caledonia  ex- 
ported the  following  quantities  of  ores  and  mattes: 

EXPORTS  OF  ORK.S  AND  M.\TTi:S  FROM  NEW  C.\LEDONI,\ 

1917  1916  1915 

OrFSumlmntt'SoInirkpl.tons  32.017  35.614  54.105 

Cbrome ore, tons. .  41,892  74,115  57.474 

Scarcity  of  tonnage  resulted  in  a  reduction  of  amounts 
exported.  During  10  years  previous  to  1915  a  decrease 
in  the  export  of  nickel  ore  was  generally  balanced  by 
an  increase  in  the  export  of  chrome  ore.  Since  that 
date  nickel  ore  has  been  treated  in  New  Caledonia,  and 
mattes  have  been  produced,  and  it  is  proliable  that  ferro- 
nickel  will  ultimately  be  manufactured  there,  and,  doubt- 
less, ferrochrome  also,  thanks  to  electric  furnaces  and 
the  abundant  waterfalls  in  the  region.  Mr.  Hugoniot, 
the  engineer  whose  name  is  associated  with  the  creation 
of  the  arsenal  at  Roanne,  was  sent  on  a  mission  some 
months  ago  to  New  Caledonia,  to  establish  these  indus- 
tries, he  having  already  had  similar  experience,  before 
the  war,  at  the  Tao  factory. 

The  following  is  a  list  of  the  exports  of  Caledonian 
ores  for  1916,  showing  the  countries  of  destination: 

EXPORTS  OF  ORES  AND  MATTK.s  FROM  NEW  CALKnoNIA  IN   I9I(, 

(In  Kilocruna) 

To                                                         Nickel  Or*-        Nickrl  MatUs  Chrome  Or. 

nman....                                           7,(107,000  7111.000  o.inn.SM 

Baahad 2n,i29.ii45  soo.ooo  31,1011.177 

Jnoan.   .   ..                                             2,743,100  I'>.7;a 

UatHmmn  3,152,067  J3,490,(l7f. 

•Tr«ni«liifei1  from   Xfrtnur  MUnffru  rl  %taehinf*. 


F'rom  this  it  will  be  seen  that  only  an  insignificant 
,  roportion  goes  to  France,  the  greater  part  going  to 
England,  the  United  States,  and,  since  1917,  to  Japan. 
The  sole  exporters  of  nickel  are  La  Societe  Nickel  and 
La  Societe  de  Hauts  Furnaces  de  Noumea.  The  first 
sends  its  products  principally  to  the  factories  of  Havre 
and  Glasgow;  the  second  exports  mattes  chiefly  to  the 
U.  S.  Nickel  Co.,  New  Brunswick,  N.  J.  The  smeltery 
of  the  Societe  Nickel  started  work  in  1912.  It  is  situ- 
ated near  the  sea,  and  is  connected  with  the  mines  by 
eight  miles  of  railway.  Besides  the  two  cupolas  of  50 
tons  each  by  which  45''r  mattes  are  obtained,  the  com- 
pany installed,  in  1916,  a  bessemer  converter  for  sec- 
ondary fusion,  by  which  the  grade  of  the  mattes  can  be 
raised  to  76%.  In  1916  the  company  bought  out  the 
I'ao  factory,  which  was  in  the  market  as  a  result  of  the 
liquidation  of  the  Societe  Eiectro-Metallurgique  de  Tao. 
There  are  four  electric  furnaces,  capable  of  treating 
five  tons  of  ore  per  day,  installed  in  this  plant. 

La  Societe  de  Hauts  Furnaces  de  Noumea,  situated 
at  the  end  of  Donambo,  at  Noumea,  began  operation  in 
1910.  The  ore  was  then  treated  by  eight  cupolas,  each 
containing  12  to  14  tons.  A  60-ton  cupola  was  set  up 
in  191.5.  and,  in  1916,  another  of  50  tons.  The  company 
is  now  putting  in  a  bessemer  converter,  by  which  the 
grade  of  the  mattes  can  be  raised  to  75  per  cent. 

La  Tiebaghi  Co.  and  M.  Rigaulib  are  the  exporters  of 
chrome  ore.  Le  Chrome  Co.  stopped  its  works  in  order 
to  use  the  waters  of  the  lake  plain,  and  to  construct  a 
powerful  electrometallurgical  plant  at  Yate,  but  Hugo- 
niot's  visit  will  probably  cancel  this  plan,  because  it 
would  result  in  the  direct  manufacture  of  ferrochrome 
and  ferronickel. 

New  Caledonia  taxes  exports  for  the  profit  of  the 
colony.  The  value  of  ores  is  fixed  by  the  Official  Com- 
mission of  Averages.  The  value  of  nickel  ore  increased 
from  30  to  60  fr.  a  ton  from  1914  to  1916,  whereas 
that  of  nickel  mattes  increased  from  600  to  900  fr. 
a  ton. 

The  values  of  ores  at  the  port  of  export  were  fixed  as 
follows  for  the  first  three  months  of  1918: 

Chrome  ore  containing  50''r  and  below,  75  fr.  per  wet 
ton;  plus  2  fr.   (50c.)   for  each  unit  above  50  per  cent. 

Nickel  ore  containing  5.74''r  and  below.  75  fr.  per  wet 
ton;  5.75  to  .5.99^,,  69  f r. ;  6  to  6.24'"^,  75  fr.;  6.25  to 
6.49^,  80  ir. ;  8.50  to  8.74^,  86  francs. 

Antimony  ore  containing  15  to  29''r,  200  fr.  per  ton; 
30  to  49',  .  400  fr. ;  SO-^r  and  above,  700  francs. 

Cobalt  ore  containing  4'^,  and  below,  40  fr.  per  wet 
ton;  4  to  .">',  .  ."iO  fr. ;  5  to  6'"r.  70  fr.;  Q'^c  and  above, 
90    francs 

Copper  ore.  50  fr.  per  wet  ton. 

Phosph;ites.  60  fr.  per  ton. 

Samples  of  all  other  products,  5  fr.  per  ton. 

The  "ad  valorem"  duty  provided  by  the  law  of  Sept. 
3,  191.i.  is  ..ilculated  at  the  rate  of  50%  of  these 
amounts. 


The  Value  of  Qainine  in  the  treatmont  of  malaria  has 
aitain  been  A-  monstratod.  Dr.  R.  C.  Donvnux,  medical  of- 
ficer in  cliarvr-  nf  malarial  investigation  of  the  U.  S.  Public 
Health  Ser%u.  .  has  recently  insured  a  reduction  of  64.4691 
in  the  numt"  I  of  cases  of  the  disease,  as  indicated  by  blood 
examination  The  experiment  waa  carried  out  at  Lake  Vil- 
lage, Arkansas 
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Inclined-Shaft  Timbering  and  a  Method 
Of  Alignment 


By  ARTHUR  NEUSTAEDTER* 


Advantages  of  sinking  an  inclined  shaft,  when 
conditions  favor  that  type,  are  such  that  careful 
timbering,  grading,  and  alignment  will  secure 
results  equivalent  to  those  obtainable  in  vertical 
s:hafts.  Certain  points  must  be  given  considera- 
tion in  inclined-shaft  timbering,  and  matters  of 
su^peyision  and  support  are  paramount.  An  in- 
teresting and  accurate  method  of  inclined-shaft 
instrumental  alignment  is  felicitously  described. 

IN  THE  Sept.  7,  1918,  issue  of  the  Journal  appeared 
an  article  under  the  title  "A  New  Timber  Set  for 
Inclined  Shafts,"  by  James  E.  Harding.  An  im- 
portant point  brought  out  was  the  necessitj'  of  allow- 
ing a  rise  above  that  of  a  right  angle  to  the  dip  for 
the  hanging-wall  member  of  an  inclined  shaft  set.  This 
does  not  seem  to  be  universally  known  or  applied,  and 
an  extended  article  covering  this  point  more  fully,  and 
dealing  with  the  details  of  inclined-shaft  timbering  and 
the  method  of  aligning  and  squaring,  will  doubtless  be 
of  value. 

As  pointed  out  in  the  article  mentioned,  both  vertical 
and  inclined  shafts  have  their  respective  advantages, 
but  ordinarily  not  as  much  care  is  taken  in  the  align- 
ment and  proper  timbering  of  an  inclined  shaft  as  is 
the  case  with  vertical  shafts.  In  consequence,  troubles 
have  arisen  which  have  militated  against  the  adoption 
of  the  inclined  shaft  where  conditions  were  in  its  favor. 
In  choosing  between  a  vertical  or  an  inclined  shaft, 
there  need  be  no  hesitancy  in  deciding  upon  the  latter 
if  the  conditions  favor  it.  If  timbered  in  an  approved 
manner,  properly  aligned,  and  with  sufficient  attention 
paid  to  the  uniformity  of  slope,  the  inclined  shaft  is 
as  safe  as  a  vertical  shaft,  can  be  equipped  for  the 
same  hoisting  capacity,  and  maintained  as  easily  or 
more  easily. 

Conditions  Governing  the  "Rise"  in  Inclined  Shafts 

The  collapse  of  the  four  inclined  shafts  on  the  south 
end  of  the  Comstock  Lode,  commented  upon  by  Mr. 
Harding,  was  due,  no  doubt,  to  the  hanging-wall  mem- 
bers falling  away  after  they  became  loosened  in  the 
process  of  moving  below  the  position  at  right  angles 
to  the  dip,  although  it  would  seem  that  something  must 
have  happened  to  the  bearer  timbers,  as  doubtless  there 
were  bearers  in  those  shafts. 

The  amount  of  rise  above  the  right  angle  allowed 
for  in  some  of  the  inclined  shafts  on  the  Rand  was, 
I  believe,  about  I  in.  to  the  foot;  one  shaft  began 
with  an  allowance  of  about  '.  in.  to  the  foot,  and  this 
was  thought  to  be  too  much.  I  have  measured  the 
downward  movement  of  the  hanging-wall  members  of 
a  few  inclined  shafts  in  which  the  original  sets  were 
placed  at  right  angles  to  the  dip,  and  found  a  drop  of 
from  one  to  three  inches  below  the   right-angle  posi- 
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'lion.  The  amount  of  rise  necessary  depends  on  the 
(lip  of  the  shaft,  the  nature  of  the  ground,  and  whetner 
the  shaft  is  sunk  with  the  vein  or  some  distance  hack 
in  the  foot  wall.  I  believe  that  the  allowance  for  shafts 
dipping  75  to  50"  should  be  from  i  in.  to  i  in.  per 
foot  above  the  right  angle  of  dip  and  from  J  to  i  in. 
per  foot  for  those  dipping  45  to  30°.  The  hanging 
members  which  have  been  given  a  rise  may  not  lower 
to  the  right-angle  position,  but  any  settlement  would 
at  least  tend  to  tighten  the  sets,  and  it  would  seem 
advisable  to  provide  for  this. 

Necessary  Considerations  for  Inclined  Shafts 

The  speed  and  safety  of  hoisting  from  an  inclined 
shaft  depend  upon  the  proper  timbering,  alignment, 
and  uniform  grade  and  true  vertical  curve  where  a 
change  in  direction  of  dip  may  be  desirable.  The  ac- 
companying drawings  illustrate  several  points  to  be 
emphasized  in  inclined-shaft  timbering,  and  from  them 
any  good  timber  framer  could  design  a  similar  set  to 
meet  local  conditions,  and  the  underground  surveyor 
could  readily  follow  and  apply  the  principles  involved 
in  alignment,  grade,  and  squaring  up.  Should  the  task 
fall  to  the  shaft  crew,  the  foreman  no  doubt  could  be 
depended  upon  to  place  the  sets  with  the  proper  rise 
and  make  the  alignment  by  means  of  wires  or  chalk 
lines  and  plumb-bobs.  A  slope-level  triangle,  made  of 
seasoned  hard  wood  surfaced  to  li  in.  square,  with 
18  to  24  in.  as  the  length  of  the  hypotenuse,  and 
conforming  to  the  angle  of  the  dip  of  the  shaft,  if  used 
in  connection  with  a  good  level  and  straight-edge  wiD 
give  good  results  in  placing  the  sets  to  grade.  It  will 
be  found  advisable  to  make  three  of  these  slope-level 
triangles  at  the  start,  all  matched  in  every  essential, 
so  that  if  anything  should  happen  to  the  one  in  use. 
the  others  may  be  depended  upon  to  give  a  like  slope. 

The  section  of  the  shaft  shown  in  the  drawing  is 
represented  as  being  in  ground  that  requires  lagging 
on  all  sides.  In  shafts  where  the  walls  are  good  and 
that  do  not  require  timbers  to  support  the  hanging 
wall,  sills,  placed  lengthwise  across  the  foot  wall 
and  to  grade,  supported  in  hitches  at  the  ends  of 
the  shaft  and  with  .'supporting  posts,  are  all  that  is 
required.  If  the  distance  between  sets  is  greater  than 
6  ft.,  a  false  sill  or  tie  between  the  regular  sills  ij 
put   in   to  support   the   tracks. 

End  Plates  Support  the  Wall  Pl.ates 

It  will  be  noted  that  the  hoisting  compartments  are 
each  4  ft.  10  in.  by  6  ft.  6  in.  in  the  clear,  and  this 
area  will  accommodate  a  skip  running  on  a  36-in.  gage 
track  with  ample  cle;>rance,  and  a  special  mule  car 
which  will  permit  a  900-lb.  mule  to  stand  on  the  level 
floor  while  being  transported.  The  pump  compartment, 
though  only  4  ft.  in  the  clear  lengthwise  of  the  shaft, 
has  ample  room  for  a  ladderway  in  the  center,  an  air 
line  on  one  side  and  a  water  column  on  the  other,  and 
the  width  between  wall  plates  permits  of  sufficient  room 
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for  any  other  necessary  pipes  or  wires.  This  inclined- 
shaft  set  is  framed  substantially  as  a  regulation  vertical 
shaft  set,  with  the  exception  that  the  end  plates  sup- 
port the  wall  plates,  so  that  the  hanging  bolts  are 
naturally  suspended  from  the  end  plates.  There  are 
no  guides,  and  the  vertical  pressure  is  less;  so  that 
the  posts  may  be  of  smaller  cross-section  and  it  is 
not  necessary  that  they  shoulder  over  on  the  full  end 
cross-section  of  the  plates,  nor  overlap  the  divider  ten- 
non,  as  in  vertical-shaft  timbering.  However,  if  the 
ground  be  heavy  enough  to  require  larger  posts,  they 
may  be  placed  in  the  same  way.    All  posts  are  notched 
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on  one  side,  and  so  placed  that,  should  one  become 
loosened,  it  may  be  seen.  The  members  of  a  set  are 
.squared,  no  allowance  being  made  for  the  lack  of  square- 
ness as  affecting  the  hanging-  and  foot-wall  position 
of  the  timbers,  as  otherwise  there  would  be  a  tendency 
to  defeat  the  object  .sought.  Though  the  lower  edge  of 
the  in.side  of  the  foot-wall  plate  projects  slightly,  and 
the  posts  do  not  butt  up  squarely,  the  deficiency  is  hardly 
noticeable,  and  is  not  of  moment. 

Tkmplets  Used  in  Framing  of  Timbfr 

The  framing  of  the  members  of  a  shaft  set  is  done 
by  means  of  templets  which  are  carefully  made  from 
the  specimen  set  and  put  away  when  not  in  use.  It 
is  advisable  to  keep  the  specimen  set  on  top,  so  that 
it  can  be  referred  to  by  the  framers  until  they  can 
go  ahead  mechanically.  Plate  members  having  the 
same  thickness,  whether  below  or  above  the  standard 
size  sought,  should  be  selected.  The  centers  of  all  the 
compartments  of  the  foot-wall  plate,  and  the  center  of 


the  hanging-wall  plate  of  the  middle  compartment  only, 
are  marked  by  a  saw  cut  to  be  used  as  a  guide  in 
aligning,  squaring,  and  indicating  centers  of  the  tracks 
and  ladderway. 

After  a  section  of  the  shaft  has  been  trimmed  and 
made  ready  to  place  the  next  set,  or,  better  still,  pre- 
pared so  that  three  or  four  sets  can  be  placed,  the 
end  plates  are  sent  down  and  hung  to  the  set  above. 
Wall  plates,  posts,  and  dividers  follow,  with  a  supply 
of  blocking  and  wedges,  and  after  placing  the  timbers 
and  moderately  tightening  up  the  set,  the  timbers  are 
wedged  lightly,  lined  and  set  to  grade  by  eye.  Assum- 
ing that  more  than  one  set  is  to  be  lined  up,  the 
procedure  is  to  place  the  lowest  set  first  with  the 
transit,  and  then  the  others  are  brought  to  line  and 
grade  by  the  use  of  a  chalk  line  and  straight-edge. 

Method  of  Instrument  Alignment  of  Sets 

In  lining  up  the  sets  with  a  transit,  the  wooden  base 
to  which  the  instrument  is  secured  in  the  transit 
case  should  have  four  holes  bored  through  it,  so  that 
it  may  be  screwed  down  centrally  over  the  saw  cut  on 
the  inside  face  of  the  middle  compartment.  Having 
secured  the  instrument  base  centrally  to  a  set  knowTi 
to  be  exactly  in  line  and  to  grade,  the  instrument  is 
screwed  to  it  with  one  set  of  leveling  screws  placed 
in  the  line  of  sight  down  the  shaft  and  the  cross  axis 
leveled  with  the  other  set,  as  near  as  may  be.  One  of 
the  targets,  as  shown  in  the  sketch,  is  provided  with 
fine  wire  cross  hairs  fixed  over  a  hole,  the  purpose  of 
which  is  to  permit  the  observer  to  see  the  cross  hairs 
by  reflected  light  against  a  background  of  tracing  cloth. 
The  cross  hairs  should  coincide  with  the  height  of  in- 
strument above  its  position,  as  the  target  is  held 
centrally  over  a  checked  set  some  distance  down  the 
shaft  when  the  sights  are  taken.  A  similar  target  is 
held  centrally  on  the  set  to  be  lined  up  and  is  then 
brought  to  the  grade  line,  as  projected  from  the  in- 
strument to  the  first  target,  by  wedging.  This  brings 
the  set  to  grade  at  the  center  of  the  middle  compart- 
ment. Next,  place  the  striding  level  on  the  cross  axis 
of  the  transit  and  level  up.  Repeat  the  operation  of 
sighting  for  alignment,  but  this  time  the  set  should 
be  wedged  in  such  a  way  as  to  bring  the  saw-cut 
centers  of  both  foot-  and  hanging-wall  plates  in  the 
line  of  coUimation.  To  square  up  the  set  and  prevent 
the  tendency  of  the  sh.ift  to  "corkscrew."  place  a  meas- 
uring stick,  which  is  provided  with  marks  corresponding 
to  the  hypotenuse  length  of  the  squared  set  from  the 
saw-cut  of  the  hanging-wall  plate  to  the  inside  corners 
of  foot-wall  plate  (10.37  ft.  and  9.74  ft.  in  the  set 
illustrated),  and  wedge  the  set  to  coincide  with  the 
marks.  The  alignment  and  grade  should  be  checked, 
and  it  is  well  to  see,  also,  how  the  grade  line  in  the 
other  compartment  checks  with  the  seta  above.  By 
means  of  lights  held  near  the  track,  any  inequality  of 
grade  may  lie  detected  when  the  skip  is  hoisted. 

The  rise  tinm  a  right-angle  position  is  given  a  set 
at  or  near  the  collar  of  the  shaft  and  again  below 
every  bcanr  set.  A  templet  is  made  of  3  x  3-in. 
dressed  lumlur  with  30-  to  36-in.  sides,  and  is  used 
to  set  the  r;si.  One  side  is  held  against  a  straight- 
edge plact'il  .ivrainst  the  inside  slope  of  the  foot-wall 
plates.  Til  ■  ■mi  plate  is  then  elevated  to  conform  with 
the  other     m|.       Both  wall  plates  are  leveled  along  their 
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length,   and   the   other   end   plate   is   then   checked   up. 

As  the  method  of  framing  will  make  the  distance 
from  center  to  center  of  both  hanging-  and  foot-wall 
plates  of  any  adjoining  sets  the  same,  the  rise  will  be 
maintained,  though  it  is  well  enough  to  check  up  about 
every  eighth  or  tenth  set.  The  first  set  below  any 
of  the  bearers  will  require  that  the  po.sts  from  this 
set  to  the  bearers  be  cut  to  measure,  as  they  will 
vary  in  length ;  also,  they  will  have  to  be  spiked  to 
the  bearers,  as  it  is  inconvenient  to  tap  them  when 
in  place.  Bearers  are  placed  every  80  or  100  ft.,  or 
near    a   station. 

Credit  must  be  given  my  son,  Harold  A.  Neustaedter, 
mining  engineer,  for  devising  the  instrumental  method 
of  inclined-shaft  alignment. 


Prevention  of  Illness  Among  Mine 
Employees* 
By  a.  J.  Lanza 

The  prevention  of  illness  among  the  employees  of 
mining  companies  is  especially  desirable,  in  view  of 
the  importance  of  the  industry,  the  unsettled  conditions 
of  labor,  and  for  humanitarian  reasons.  The  burden 
of  chronic  illness  is  altogether  unwarranted  and  unnec- 
essary. If  the  industry  is  to  maintain  an  efficient  labor 
force,  it  is  essential  that  it  make  every  effort  to  keep 
employees  in  good  physical  condition. 

The  basic  principles  underlying  health  conservation 
are  the  same  for  any  industry,  but  they  are  here  ap- 
plied especially  to  the  mining  industry,  and  more  par- 
ticularly, perhaps,  to  metal  mining,  as  it  is  with  this 
phase  of  the  industry  that  I  am  most  familiar.  More- 
over, metal  mining  presents  more  health  hazards  than 
coal  mining. 

The  first  step  in  the  prevention  of  illness  lies  in  se- 
curing employees  who  are  in  sound  health  and  free  from 
organic  disease.  I  do  not  mean  that  all  men  who  go  un- 
derground should  be  physically  perfect,  but  they  should 
be  free  from  organic  defects  of  the  heart,  lungs,  and 
other  organs,  or  from  anatomical  defects  that  would 
markedly  increase  their  liability  to  accident.  The  num- 
ber of  men  working  underground  in  mines  in  this  coun- 
try whose  physical  condition  totally  unfits  them  for  such 
work  presents  a  situation  that  should  not  be  allowed  to 
continue,  and  which  I  believe  is  not  equalled  in  any  other 
industry  in  the  country.  There  is  only  one  way  to  se- 
cure men  who  come  up  to  the  required  standard,  and 
that  is  by  a  thorough  physical  examination  before  em- 
ployment. I  am  fully  aware  of  the  objections  felt 
toward  such  a  procedure  by  many  employers  and  em- 
ployees. There  is  much  to  be  said  on  both  sides,  but 
to  any  one  who  is  at  all  familiar  with  the  mining  indus- 
try as  it  is  today  in  this  country,  and  who  approaches 
the  matter  with  an  unbiased  mind,  there  can  be  no  doubt 
as  to  the  necessity  for  physical  examination.  As  a 
purely  logical  proposition  this  is  self-evident;  but  there 
remains  the  further  necessity  of  placing  physical  ex- 
aminations on  such  a  basis  that  they  can  be  carried  out 
in  a  just  and  equitable  manner  and  free  from  the  abuses 
and  suspicions  to  which  they  have  been  subject. 
The  best  way  of  conducting  physical  examinations  is 


'Abstract  from  a  paper  to  be  presented  at  the  New  York  meet- 
ing of  the  A.  I.  M.   E.,   February.   1919. 


by  properly  constituted  authorities  of  the  various  states. 
That  is,  if  John  Jones  wished  to  work  as  a  miner,  when 
he  appeared  at  the  employment  office  of  the  Smith  Min- 
ing Co.  he  would  have  in  his  possession  a  certificate 
from  the  state  authorities  declaring  him  to  be  free  from 
organic  or  other  defects  that  should,  in  the  natural  or- 
der of  events,  bar  him  from  underground  work.  Such 
a  system  would  presuppose  reciprocity  among  the  min- 
ing states  and  a  basic  standard  of  physical  fitness.  It 
would  be  well  within  the  province  of  the  Federal  Gov- 
ernment to  establish  such  a  standard  for  adoption  by  the 
various  states.  This  arrangement  may  seem  idealistic 
and  impracticable,  and  it  is  offered  here  largely  for  the 
purpose  of  causing  reflection  and  argument;  but  at  the 
same  time,  unless  the  mining  industry  can  put  into  ef- 
fect a  system  that  will  be  fair  both  to  employer  and  em- 
ployees, and  that  will  prevent  obviously  unfit  men  from 
working  underground,  it  will  be  almost  useless  to  make 
any  other  effort  toward  prevention  of  illness  among  em- 
ployees. I  believe  that  the  time  has  come  for  the  Amer- 
ican Institute  of  Mining  Engineers  to  consider  seriously 
the  necessity  for  and  the  means  of  carrying  out  physical 
examinations,  and  to  take  a  definite  stand. 

The  second  requisite  for  the  prevention  of  illness 
among  employees  is  the  maintenance  of  working  condi- 
tions underground  on  a  high  plane  of  sanitation  and 
efficiency,  so  that  illness  arising  from  unsanitary  condi- 
tions may  be  reduced  to  a  minimum.  The  greatest  need 
in  the  improvement  of  underground  conditions  is  the 
elimination  of  dry  drilling.  The  relationship  between 
hard-rock  dust  and  miners'  phthisis  has  been  so  clearly 
demonstrated  that  it  is  not  subject  to  argument.  Suf- 
fice it  to  say  that  the  efforts  made  in  England  and  in 
British  colonial  possessions  to  deal  with  this  evil  have 
shown  the  possibilities  of  abating  it,  though  in  this 
country  little  has  been  attempted.  So  long  as  dry  drill- 
ing is  permitted  in  hard-rock  mines,  just  so  long  will 
we  have  an  inordinate  amount  of  pulmonary  disease 
among  the  miners.  That  this  has  worked  an  economic 
hardship  en  the  industry,  aside  from  its  humanitarian 
features,  and  that  it  has  been  one  of  the  causes  of  the 
better  grades  of  mine  labor  leaving  the  industry,  is  ap- 
parent to  any  one  familiar  .with  the  conditions;  and  it 
is  hard  to  understand  why  the  subject  of  dry  drilling 
has  received  so  little  attention  in  this  country.  Dry- 
drilling  apparatus  may  be  as  deadly  as  a  machine  gun, 
if  somewhat  slower,  and  its  continued  use  is  a  matter  of 
reproach.  Though  it  may  be  true  that  the  water  varie- 
ties of  machine  drills  are  not  so  satisfactory  as  they 
might  be,  at  least  the  question  of  their  improvement 
should  receive  serious  attention.  It  is  incredible  that 
American  ingenuity,  which  has  produced  the  telephone, 
the  telegraph,  and  the  flying  machine,  should  be  unable 
to  cope  with  the  production  of  a  water  drill  that  would 
make  miners'  phthisis  largely  impossible. 

Proper  toilet  facilities  underground  are  important 
as  a  health  measure,  but  vary  so  much  according  to  the 
size  and  locality  of  the  mine  that  they  need  not  be  gone 
into  in  detail  here;  besides,  their  principles  are  well 
understood.  Adequate  provision  for  medical  and  sur- 
gical service  is  also  necessary,  so  that  minor  illness  and 
injuries  may  be  promptly  treated  and  not  become  of 
major  importance.  The  "safety-first"  movement  has 
become  highly  specialized  and  efficient.  Health  service, 
if  I  may  use  this  term,  has  not  been  developed  in  the 
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same  proportion.  Although  many  of  the  larger  mining 
companies  maintain  first-class  hospitals,  the  prevention 
of  sickness  among  miners  has  not  kept  pace  with  the 
prevention  of  injury.  It  is  just  as  feasible  to  distribute 
posters  and  other  educational  matter  dealing  with  the 
proper  care  of  common  colds,  constipation,  and  other 
minor  troubles,  which  are  forerunners  of  serious  ail- 
ments, as  it  is  to  impress  on  the  miners  the  necessity 
of  having  the  .smallest  injury  promptly  attended  to  by 
the  company  doctor.  There  is  a  need  for  a  closer  coop- 
eration between  the  doctors  and  the  miners  in  handling 
the  minor  ailments  when  they  first  appear.  In  former 
d.*iys,  the  miner  was  an  English-speaking  person,  witl. 
ail  the  advantages  of  a  knowledge  of  the  countrj'  and  its 
institutions.  At  present,  underground  workers  are 
largely  foreigners,  and  the  employer  must  provide  for 
their  health  during  working  hours,  and  often  in  their 
homes,  if  he  desires  to  keep  them  on  the  job. 

It  is  probable  that  the  mining  industry  will  always 
be  hazardous  to  health  and  life  as  compared  with  other 
industries,  but  at  present  it  is  needlessly  so,  because 
the  wastage  of  human  material  can  be  prevented  by  se- 
curing physically  fit  labor,  and  by  keeping  its  health  un- 
impaired. 


Average  Prices  of  Principal  Metals 
For  24  Years 

The  table  herewith  presented  records  in  convenient 
form  the  average  prices  of  the  principal  metals  from 
1895  to  1918,  inclusive,  in  New  York,  and  in  the  cases  of 
some  metals  the  average  yearly  price  at  London  and  St. 
Louis.  Quotations  for  copper,  lead,  tin,  spelter,  anti- 
mony, and  aluminum,  in  New  York  or  St.  Louis,  are  in 


tions  are  for  spot,  ordinary  brands ;  aluminum  prices  are 
for  No.  1  ingot,  but  represent  the  uncontracted  market, 
which  is  in  the  main  metal  offered  for  resale,  the  bulk 
of  the  aluminum  production  entering  consumption  on 
long-time  contracts.  Silver  quotations  at  New  York 
are  for  bar  silver,  999  fine. 


Cape  Copper  Co.,  Ltd. 

The  accounts  for  the  Cape  Copper  Co.,  Ltd.,  a  corpo- 
ration owniing  mines  in  Namaqualand,  Cape  Colony 
South  Africa;  in  the  Raqua  Hills,  in  India,  and  in 
Newfoundland,  show  that  there  is  a  deficit  of  £64.146 
for  the  year  ended  Apr.  30,  1918.  Conditions  brought 
about  by  the  war  seriously  affected  the  company's  oper- 
ations during  the  year.  In  Africa  it  was  found  im- 
possible to  work  the  smeltery  for  more  than  170  days, 
on  account  of  lack  of  coke.  Copper  production  was 
therefore  reduced  to  less  than  half  of  the  previous 
year's  output.  Cost  of  production  has  increased  in 
inverse  proportion. 

In  India,  the  blast  furnace  could  be  worked  for  only 
about  two  months,  for  the  same  reasons  that  restricted 
the  African  production.  Operations  during  this  trial 
run  were,  however,  satisfactory.  Materials  for  the  erec- 
tion of  a  refinery  were  delivered;  and  a  Minerals  Sepa- 
ration flotation  unit  has  been  added  to  the  concentrating 
mill.  A  portion  of  the  converter  plant  was  erected  dur- 
ing the  year,  and  small-scale  tests  resulted  in  the  pro- 
duction of  blister  topper  assaying  98.8  per  cent. 

The  company,  which  has  paid  dividends  amounting  to 
£3,108,750  on  the  ordinary,  and  £403,425  on  the  prefer- 
ence shares,  since  its  inception  in  1899,  anticipates  a 
return  to  normal  prosperity  when  the  war  restrictions 
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cents  per  pound.  Quicksilver  prices  are  per  flask  of  75 
lb.  Silver  and  platinum  arc  quoted  in  dollars  per  ounce. 
All  London  quotations  are  given  in  pounds  sterling 
per  long  ton. 

The  quotations  for  copper  are  for  electrolytic  copper 
beginning  with  1899.  but  for  Lake  copper  in  the  pre- 
ceding years;  London  copper  quotations  are  for  spot 
standard  copper.  The  lead  prices  are  for  common  lead ; 
spelter  for  ordinary  brands  or  prime  western;  tin 
prices  at  New  York  are  for  spot  Straits  tin  and  the  Lon- 
don quotations  for  spot  standard  tin ;  antimony  quota- 


on  commerce  have  been  removed  and  more  stable  and 
normal   operations    become   possible. 


Soiithport  Miners  Ask  Increase 

The  Southpnrt  Miners'  Federation,  says  a  London 
dispatch,  which  demanded  on  Jan.  15  that  the  govern- 
ment demobilize  all  miners  in  the  army,  also  decided  by 
a  majority  of  more  than  two  to  one  to  demand  an  ad- 
vance of  30',  over  the  present  wages  other  than  tho.xe 
classified  as  war  wages. 


February  22,  1919 


ENGINEERING  AND  MINING  JOURNAL 


353 


Magmatic  Iron  Ore  in  Arizona 

By  SYDNEY  H.  BALL'  and  T.  M.  BRODERICK+ 


INTERESTING  genetic  relations  warrant  the  descrip- 
tion of  a  group  of  iron  orebodies  in  Arizona,  which 
from  their  titanium  content,  small  size,  and  relative 
inaccessibility  may  never  be  important  enough  to  be 
mined.  These  iron  orebodies  are  differentiates  of  a 
gabbro,  the  gradation  from  gabbro  to  iron  ore  being 
particularly  clear.  At  one  locality  the  gabbro  is  mas- 
sive, and  here  the  iron  ore  occurs  as  irregular  bunches 
in  the  rock;  at  another  the  gabbro  is  gneissic  and  the 
iron  ore  occurs  in  dike-like  masses.  Compared  to  other 
geological  occurrences,  the  iron  orebodies  resemble  some 
of  those  in  the  Adirondacks,  New  York,'  described  by 
Kemp.  The  senior  author  of  this  paper  is  responsible 
for  the  cursory  field  examination  and  the  junior  for 
the  petrographic  and  chemical  work. 

The  Eureka  mining  district  is  situated  in  western 
Yavapai  County,  Ariz.,  about  40  miles  west  of  Prescott. 
The  rock  foundation  of  the  region  consists  of  contorted 
mica  schists  and  basic  igneous  schists,  which  are  in- 
truded by  gabbro  and  granite.  This  part  of  the  rock 
series  is  probably  of  pre-Cambrian  age.  It  is  intruded 
by  a  monzonite  boss  of  presumably  late  Cretaceous  or 
early  Tertiary  age.  After  the  period  of  intrusions  the 
country  was  deeply  and  ruggedly  carved  by  erosion,  the 
irregularities  being  later  leveled  by  the  deposition 
of  a  conglomerate  which  resembles  the  Gila  conglomerate 
at  Globe  and  is  approximately  of  the  same  age 
(Quaternary).  Basaltic  flows  and  intrusive  sheets 
followed.  The  present  topography  is  that  of  a  slightly 
uneven  upland,  deeply  dissected  by  steep  valleys. 

mineralogical  occurrences  in  the  eureka  district 
Show  Replacement 

In  addition  to  the  iron-ore  deposits,  the  district  in- 
cludes the  property  of  the  Bagdad  Copper  Co.,  a  typical 
"porphyry  copper,"  the  country  rock  being  the  mon- 
zonite; the  Copper  King,  a  series  of  lenses  of  zinc 
blende  replacing  schists  along  a  fracture  zone;  and  the 
Hillside  mine,  a  vertical  vein  cutting  nearly  horizontal 
mica   schist   and   carrying   gold   and   silver. 

The  iron-ore  deposits  occur  along  the  medial  line  of 
a  gabbro  band,  three-fourths  of  a  mile  to  one  mile 
wide  and  extending  northeasterly  and  southwesterly. 
Cattlemen  state  that  this  band  and  its  sporadic  iron-ore 
deposits  can  be  followed  for  15  or  20  miles.  The 
gabbro  is  intrusive  in  ancient  schists  and  is  cut  by 
granite  and  aplite  dikes. 

The  most  northeasterly  point  examined  by  us  is  on 
the  south  side  of  Boulder  Creek  just  below  the  mouth 
of  Copper  Creek.  At  this  point  the  gabbro  is  a  coarse- 
grained massive  rock,  the  constituent  feldspar  and 
either  hornblende  or  pyroxene  grains  being  i  in.  in 
diameter.  Locally,  through  shearing,  the  dark  minerals 
pass  into  a  chlorite  belt.  Epidote  is  also  locally  devel 
oped.  Some  parts  are  practically  without  magnetite; 
elsewhere  magnetite  is  an  important  constituent.     Such 


rock  grades  rather  suddenly  into  irregular  masses, 
which  are  composed  almost  entirely  of  titaniferous 
magnetite.  In  one  case  a  stream-polished  exposure 
shows  the  gradation  within  15  ft.  from  gabbro,  in 
which  magnetite  is  but  an  accessory  mineral,  to  mag- 
netite ore.  In  other  examples,  magnetite  and  gabbro 
are  in  fault-contact  with  one  another. 

A  few  tunnels  and  pits  corroborate  the  surface  evi- 
dence that  the  orebodies  are  small,  although  numerous. 
A  typical  occurrence  as  exposed  on  the  side  of  an  open 
cut  is  shown  in  F'ig.  1.  The  iron  ore  varies  from  a 
compact  line-grained  to  a  distinctly  granular  ore,  the 
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STRUCTURAL,  SECTIONS,  MAGMATIC  IRON  ORE 
Fig.  1  (upper).  Side  of  Open  Cut  Near  Boulder  Creek,  Showing 
(A)  Fine-Grained  Iron  Ore  With  a  Few  Feldspar  Grains  Grading 
Downward  Into  (B)  ilagnetite-Rich  Gabbro  Grading  Downward 
Into  (C)  Normal  Gabbro  Containing  Bunches  of  Magnetite-Rich 
Gabbro. 

Fig.  2  (lower).  E.xpo.sure  Along  Milholland  Creek,  Showing  Dike- 
Like  Occurrence  of  Iron  Ore  in  Gneissic  Gabbro.  (A)  Gneissic 
Gabbro  Grading  Sharply  Into  (B)  Magnetite,  Wliich  Is  Cut  by 
(C)    Gneissic   Granite   Pegmatite. 

individual   grains   being    1    in.    in    diameter.     A   little 
pyrite  is  visible. 

As  seen  under  the  microscope,  the  Boulder  Creek 
gabbro  is  relatively  fresh.  The  pyroxene  is  only 
partially  replaced  by  hornblende,  and  the  feldspar 
(labradorite)  is  fresh  and  unaltered.  The  alteration 
of  pyroxene  to  hornblende  has  taken  place  chiefly  around 
the  outside  of  the  grains,  leaving  in  most  cases  a  core 
of  the  original  pyroxene.  Magnetite,  ilmenite,  pyrite, 
and  apatite  are  accessory  minerals.  Secondary  min- 
erals, in  addition  to  uralitic  hornblende,  are  zoisite, 
leucoxene,  epidote,  and  chlorite.  There  has  been  some 
strain  upon  the  rock  mass  since  it  solidified,  as  is 
evidenced  by  the  bending  and  wedging  out  of  the  albite 
twinning  of  the  plagioclase.  The  ore  is  a  magnetite- 
rich  phase  of  the  gabbro.  Besides  magnetite  and 
ilmenite,  a  little  original  plagioclase  and  apatite  and 
secondary  uralite  are  present.  Two  samples  gave  the 
following  analyses: 

Per  Cent  Per  Cent 

le 60.09  62.02 

Ti     9.80  8.20 

■M  n     Trace  Trace 

Tests  for  vanadium,  chromium,  and  nickel  gave 
negative  results. 

A  second  exposure  of  the  iron  ore,  on  Milholland 
Creek,  about  1{  miles  southwe.st  of  the  locality  just 
described,    was    also    examined.      Here    the    gabbro    is 
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distinctly  gneissic,  and  the  iron  ore  occurs  in  discon- 
tinuous dike-like  forms,  which,  however,  grade  into 
the  normal  gabbro.  Several  dikes  are  parallel  to  one 
another,  all  having  a  common  extension  parallel  to  that 
of  the  gabbro  belt.  The  magnetite  dike-like  bodies, 
which  are  from  3  to  8  ft.  wide,  weather  strongly  in 
relief  above  the  gabbro.  The  ore  is  slightly  gneissic, 
and  this  is  emphasized  by  narrow,  parallel,  lit-par-lit 
intrusions  of  gneissic  pegmatite.  The  relations  are 
shown  in  Fig.  2. 

Under  the  microscope,  the  rock  associated  with  the 
magnetite  in  this  locality  is  seen  to  be  a  hydrothermally 
altered  gabbro.  The  feldspar  and  the  pyroxene  have 
almost  entirely  disappeared,  the  former  being  replaced 
by  a  fine-grained  mosaic  consisting  chiefly  of  epidote 
grains,  and  the  latter  by  hornblende,  chiefly  of  the 
fibrous  variety,  uralite.  Magnetite,  ilmenite,  and  pyrite 
are  accessory  constituents.  In  addition,  there  are  a  few 
small  grains  of  a  mineral  having  the  properties  of 
enstatite. 

The  ore  is  a  massive  titaniferous  magnetite,  with 
dark  red  bands  consisting  of  secondary  hematite. 
Scattered  small  patches  of  fibrous  amphibole  show  that, 
before  alteration,  pyroxene  was  intergrown  with  the 
cxides.  A  partial  analysis  of  the  ore  is  given  in  the 
following  table: 

Per  Cent 

Fe     60.35 

Ti    S.40 

Mn    Trace 

Tests  were  made  for  vanadium,  chromium,  and  nickel, 
with  negative  results. 

Similar  dike-like  bodies  of  titaniferous  magnetite 
which  extend  parallel  to  the  banding  of  the  surrounding 
gabbro,  and  grade  into  it,  occur  in  other  places.  The 
origin  of  the  primary  gneissic,  or  fluxion  structure  of 
igneous  rocks,  in  conjunction  with  the  occurrence  of 
bands  of  differing  composition  (such  as  the  dike-like 
bodies  of  magnetite)  parallel  to  the  fluxion  structure, 
has  recently  been  studied  by  Grout.'  As  a  result  of  his 
study,  he  suggests  that  the  fluxion  and  banded  struc- 
tures may  have  developed  during  the  crystallization  of 
the  magma  as  a  result  of  processes  of  differentiation 
aided  by  convection  currents.  It  is,  however,  possible 
that  while  this  part  of  the  partially  differentiated 
gabbro  mass  cooled  it  was  rendered  gneissic  by  stresses 
from    northwest   to   southeast,    or   vice    versa. 


Notes  on  (colloidal  Metals* 
By  Jerome  Alexander 
It  Is  an  outstanding  fact  that  many  of  the  properties 
of  substances  are  dependent,  not  on  their  chemical  com- 
position, but  on  the  kind  and  degree  of  aggregation  of 
their  constituent  particles.  Thus,  carbon,  in  one  crys- 
talline state  of  aggregation  (diamond),  is  the  hardest 
known  substance;  whereas  in  another  crj'stalline  state 
(graphite),  it  is  so  soft  that  it  is  used  as  a  lubricant. 
Laying  too  much  stress  on  the  mere  chemical  analysis 
of  substances  is  likely  to  obscure  the  fact  that  the  na- 
ture of  the  aggregation  of  their  particles  is  always  a 


'Orout.  Frank  F.  "Intcrnnl  Stnirturi-g  of  leneoiis  Rnrka-  Ttx-lr 
SlKniflriinrn  nn<l  Orleln.  With  SixtIbI  Hof-r.Tiro  to  tlio  Diilulh 
Oabhrn.-  Journnl  of  ilenlogv.  Vol.  26.  p.  439-458,  1918. 

•Abstract  from  a  pap^r  to  be  presented  at  the  New  York  meet- 
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factor  of  importance,  and  sometimes  the  most  important 
factor. 

Colloid  chemistry  deals  with  matter  in  a  fine  state 
of  subdivision.  Its  sphere  begins  with  particles  just  a 
little  smaller  than  a  wave  length  of  light  and  extends 
down  until  they  blend  into  molecular  dimensions.  With 
particles  of  this  size,  such  phenomena  as  surface  tension 
and  adsorption,  which  depend  on  the  development  of 
free  surface,  become  enormously  magnified.  Thus  a 
cube  of  1  cm.  edge  has  a  surface  of  only  6  sq.cm. ;  but 
if  it  is  reduced  to  colloidal  dimensions  by  being  cut  up 
into  cubes  each  having  an  edge  of  0.01  u  (0.00001  mm.), 
it  will  yield  one  million,  million,  million  (1,000,000,000.- 
000,000,000)  such  cubes,  having  a  combined  area  of  600 
sq.m.,  or  21,274  sq.ft.  The  tiny  force  with  which  a  drop 
of  rain  clings  to  the  window  pane  becomes  a  factor  to 
be  reckoned  with,  if  the  surface  involved  is  increased 
millions  of  times. 

From  the  colloid-chemical  point  of  view,  metals  and 
alloys  may  be  regarded  as  jellies  or  sponge-like  struc- 
tures, the  viscosity  or  stiffness  of  which  at  ordinary 
temperatures  is  exceedingly  great ;  and,  like  all  jellies, 
tlieir  properties  are  dependent  on  the  composition  and 
degree  of  dispersion  of  their  constituent  phases.  These, 
in  turn,  depend  on  chemical  composition,  mutual  solu- 
bility, speed  of  chilling,  subsequent  mechanical  and  heat 
treatment,  and  other  considerations.  In  fact,  in  pre- 
paring metals  and  alloys  for  practical  use,  it  is  usual  to 
remove  undesirable  constituents  (as  in  the  conversion 
of  pig  iron  into  steel),  add  desirable  constituents  (as 
in  case-hardening  or  making  alloy  steel),  or  to  control 
the  composition  of  particle  size  of  the  phases  by  chill- 
ing, rolling,  or  tempering. 

It  is  a  matter  of  importance  which  is  the  dispersed 
phase  and  which  is  the  dispersing  phase.  For  example, 
cream  is  an  emulsion  or  dispersion  of  fat  in  water  and 
wets  paper,  whereas  butter  is  a  dispersion  of  water  in 
fat  and  greases  paper.  Though  I  have  not  yet  examined 
the  experimental  facts  in  the  case  of  metals,  it  seems 
probable  that  the  relative  surface  tensions  of  the  phases 
toward  each  other  are  important  factors  in  determining 
the  constitution  of  the  matrix  or  dispersion  medium,  and 
in  determining  which  substances  shall  constitute  the 
dispersed  phases.  Substances  that  lower  surface  ten- 
sion tend  to  collect  at  the  interfaces  and  thus  produce 
in  the  matrix,  as  well  as  in  the  dispersed  phases,  a  fine 
degree  of  subdivision.  Thus,  according  to  Putz,  the 
predominant  eff'ct  of  vanadium  in  steel  is  to  decrease 
the  size  of  the  ferrite  grains  and  make  the  material 
harder;  it  renders  the  ordinary  structure  due  to  pearlite 
fine-grained  and  homogeneous. 

I  believe  that  the  application  of  the  ultramicroscope 
to  the  study  of  the  minute  structure  of  metals  will  re- 
veal much  that  is  of  interest.  The  great  difficulty  is  in 
preparing  sections  of  sufllicient  tenuity  for  examination. 
One  means  of  preparing  such  thin  metallic  films  was  de- 
vised by  Faraday,  who  floated  gold  leaf  upon  dilute 
cyanide  solutions;  and  an  intimation  of  what  results 
may  be  obtained  was  given  by  Sir  George  Beilby  in  his 
Hu-ter  Mt-morial  lecture  entitled.  "The  Surface  Struc- 
ture of  Solids.'" 

Colloids  exert  a  powerful  influence  on  crystalliiation. 
Thus,   plaster  of   paris   crj-stallized    from    pure   water 
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shows  characteristic  long  interlacing  crystals.  The  ad- 
dition to  the  water  of  even  0.01%  of  gelatine  delays 
the  set  and  practically  inhibits  the  crystalliation,  there 
being  formed,  instead,  spherocrystals.  With  the  addi- 
tion of  0.5%  of  gelatine,  the  time  of  set  was  increased 
from  40  min.  to  960  min.  Most,  metals  have  a  power- 
ful tendency  to  crystallize,  which  in  many  cases  is 
strongly  inhibited  by  various  substances  present;  and 
because  even  small  quantities  may  produce  the  result,  it 
is  obvious  that  they  are  in  a  finely  dispersed  state,  and, 
in  many  cases,  probably  colloidal. 

The  change  in  dispersion  of  a  substance  with  varj^- 
ing  chemical  composition  of  the  dispersion  medium 
may  be  illustrated  by  an  experiment  with  ordi- 
nary soap,  which  dissolves  in  alcohol  into  a  clear  crystal- 
loidally  dispersed  solution ;  even  in  the  ultramicroscope 
no  particles  are  visible.  In  water,  however,  soap  forms 
a  cloudy  colloidal  solution;  and,  if  sufllicient  water  is 
added  to  the  alcoholic  solution,  a  turbidity  at  once  be- 
comes manifest.  If  water  is  added  to  the  slide  under 
the  ultramicroscope,  the  alcoholic  solution  literally  ex- 
plodes into  millions  of  actively  moving  ultramicrons  of 
colloidal  dimensions.  Another  strong  analogy  to  metals 
is  exhibited  by  transparent  soap.  When  quickly  chilled, 
it  shows  very  small  ultramicrons,  whereas  when  slowly 
cooled  the  ultramicrons  are  much  larger  and  may  make 
the  soap  cloudy.  Still  another  analogy  is  found  in  gold 
ruby  glass.  When  quickly  cooled,  this  is  colorless  and 
shows  no  ultramicrons ;  but  when  reheated,  the  invisible 
nuclei  of  metallic  gold  grow  into  visibility  in  the  ultra- 
microscope, and  the  glass  develops  a  color.  If  the  color- 
less glass  has  been  formed  under  conditions  insuring  the 
formation  of  a  large  number  of  nuclei,  the  glass  when 
reheated  develops  a  large  number  of  small  ultramicrons, 
and  the  color  is  rich  ruby  red.  If  the  initial  chilling 
has  been  too  slow,  the  nuclei  are  too  few  and  too  large, 
and  when  reheated  there  are  formed  a  relatively  small 
number  of  large  masses  of  metallic  gold,  which  give  the 
glass  a  violet  or  dirty  blue  color.  In  such  spoiled  ruby 
glass,  the  aggregations  of  gold  may  be  visible  to  the  eye. 

From  what  has  just  been  said  one  can  easily  under- 
stand that  when  metals  are  heated  so  as  to  reduce  their 
viscosity  sufficiently  their  particles  move  to  establish  the 
tendencies  toward  aggregation  that  were  arrested  by 
the  high  viscosity  consequent  upon  solidification.  This 
accounts  for  most  of  the  phenomena  consequent  upon 
tempering  or  annealing.  Even  at  ordinary  tempera- 
tures gold  and  lead  diffuse  into  each  other,  but  the  mo- 
tion of  their  particles  is  so  slow  that  it  is  entirely  in- 
visible in  the  microscope  and  can  be  determined  only 
after  a  long  lapse  of  time.  In  fact,  a  cork,  if  given  suf- 
ficient time,  will  gradually  float  to  the  top  of  a  barrel 
of  tar  or  asphalt. 

Finally,  I  might  mention  the  diffusion  of  gases  into 
and  through  metals.  The  adsorption  of  gas  is  primarily 
a  surface  phenomenon.  Particles  within  the  mass  of  a 
phase  are  on  all  sides  surrounded  by  particles  of  the 
same  kind.  Particles  at  the  surface,  however,  have  one 
side  in  contact  with  a  different  phase.  The  free  surface 
or  interface  thus  becomes  the  seat  of  a  residual  attrac- 
tion or  surface  affinity.  This  is  exhibited  by  freshly 
cleaved  sheets  of  mica,  which  adhere  if  promptly  put  to- 
gether, but  in  a  few  moments  this  property  is  lost,  owing 
to  the  adsorption  of  atmospheric  gases. 


In  the  case  of  finely  dispersed  metallic  systems,  with 
enormous  free  interfaces,  the  adsorption  of  gas  may 
weaken  the  attraction  between  the  particles  and  render 
the  metal  brittle.  In  the  case  of  gases  with  actively 
moving  particles,  the  metal  may  be  actually  penetrated 
by  the  gas,  as  those  who  have  to  handle  hydrogen  know 
to  their  sorrow. 

In  conclusion,  I  would  emphasize  the  fact  that  in  na- 
ture all  transitions  are  gradual.  Ordinary  coarse  sus- 
pensions pass  imperceptibly  into  and  through  the  col- 
loidal zone  into  actual  crystalloidal  subdivision,  or  so- 
called  "true  solution."  Solutions  pass  so  gradually  into 
gelatines  that  we  cannot  determine  the  exact  point 
where  one  ends  and  the  other  begins,  and  there  is  no 
sharp  line  of  demarcation  between  physics  and  chemis- 
try, which  are  connected  by  a  twilight  zone  of  colloidal 
phenomena  partaking  of  the  nature  of  both. 


University  of  Illinois  Research  Work 

To  assist  in  the  conduct  of  engineering  research  and 
to  extend  and  strengthen  the  field  of  its  graduate  work 
in  engineering,  the  University  of  Illinois  maintains 
fourteen  research  graduate  assistantships  in  the  engi- 
neering experiment  station.  The  assistantships,  for 
each  of  which  there  is  an  annual  stipend  of  $500  and 
freedom  from  all  fees  except  the  matriculation  and 
diploma  fees,  are  open  to  graduates  of  approved  Ameri- 
can and  foreign  universities  and  technical  schools  who 
are  prepared  to  undertake  graduate  study  in  engineer- 
ing, physics,  or  applied  chemistry. 

An  appointment  to  the  position  of  research  graduate 
assistant  is  made  and  must  be  accepted  for  two  con- 
secutive collegiate  years,  at  the  expiration  of  which 
period,  if  all  requirements  have  been  met,  the  degree 
of  master  of  science  will  be  conferred.  Not  more  than 
half  of  the  time  of  a  research  graduate  assistant  is 
required  in  connection  with  the  work  of  the  depart- 
ment to  which  he  is  assigned. 

Nominations  to  these  positions,  accompanied  by  as- 
signments to  special  departments  of  the  engineering 
experiment  station,  are  made  from  applications  received 
by  the  director  of  the  station  each  year  not  later  than 
the  first  day  of  March.  The  nominations  are  made  by 
the  executive  staff  of  the  station,  subject  to  the  ap- 
proval of  the  president  of  the  university.  Nominations 
are  based  upon  the  character,  scholastic  attainments, 
and  promise  of  success  in  the  principal  line  of  study 
or  research  to  which  the  candidate  purposes  to  devote 
himself.  Preference  is  given  those  applicants  who  have 
had  some  practical  engineering  experience  following 
the  completion  of  their  undergraduate  work.  Appoint- 
ments are  made  in  the  spring,  and  become  effective  the 
first  day  of  the  following  September. 

The  engineering  experiment  station,  an  organization 
within  the  College  of  Engineering,  was  established  in 
1903  for  the  purpose  of  conducting  investigations  in 
the  various  branches  of  engineering,  and  for  the  study 
of  problems  of  importance  to  engineers  and  to  the 
manufacturing  and  industrial  interests  of  the  State  of 
Illinois. 

Additional  information  may  be  obtained  by  address- 
ing: The  Director,  Engineering  Experiment  Station, 
University  of   Illinois,   Urbana,    Illinois. 
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Zinc  Smelting  in  India 


AT  THE  annual  general  meeting  of  the  Burma 
l\  Corporation,  Ltd.,  held  recently,  the  chairman, 
jL  \.  Sir  T.  R.  Wynne,  made  the  following  report: 

The  Indian  market  offers  an  excellent  field  for  the 
dispo.<ial  of  lead.  During  the  war  the  company's  lead 
has  obtained  a  ver>'  firm  footing  in  India,  which  has 
relied  on  our  product  to  supply  its  entire  wants,  and 
at  the  present  time  our  lead  is  also  in  great  demand 
for  China  and  Japan.  Lead,  moreover,  is  a  marketable 
product  at  all  times,  and  I  feel  fairly  confident  in  think- 
ing that  with  our  cheap  labor,  high-grade  ores  and  other 
advantages,  it  will  always  be  possible  for  us  to  produce 
this  commodity  at  less  cost  than  our  competitors.  With 
regard  to  our  zinc  concentrates,  there  are  two 
courses  open.  The  first  is  to  sell  our  concentrates,  and 
the  second  is  to  smelt  them  ourselves  and  sell  the  prod- 
ucts. Dealing  with  the  first  course,  in  my  opinion,  this 
corporation  might  reasonably  claim  from  the  government 
the  same  treatment  which  has  been  given  to  Australia, 
namely,  the  purchase  by  it  of  our  zinc  concentrates  out- 
put for  a  period  of  years.  I  take  it  that  for  the  period 
of  the  arrangement  with  Australia  the  British  govern- 
ment will  control  the  sale  of  zinc  concentrates  produced 
in  the  empire,  and  dispose  of  them  in  such  a  manner 
that  enemy  interests  may  be  prevented  from  securing 
any  control  over  such  important  raw  materials.  Again, 
the  industry  of  zinc  smelting  in  England  is  developing, 
and  will  no  doubt  create  a  market  for  such  zinc  con- 
centrates as  we  shall  have  for  disposal  after  meeting 
our  own  requirements.  With  mutual  good  will,  I  see  no 
reason  why,  when  we  have  concentrates  for  sale,  we 
should  not  be  able  to  arrange  for  their  purchase,  on 
terms  acceptable  to  both  parties,  by  some  of  the  new 
smelting  works  now  being  erected  in  England.  I  say 
"after  meeting  our  own  requirements,"  because  it  is 
extremely  probable  that  it  Nvfill  be  more  profitable  to 
smelt  the  major  part  of  our  zinc  concentrates  in  India 
in  works  constructed  and  owned  by  the  Burma  Mines. 

Possibilities  of  Zinc  Smelting  in  India 

In  1916  I  suggested  to  the  board  that  the  government 
of  India  would,  I  thought,  be  ready  to  assist  in  the 
establishment  of  zinc-smelting  works  in  India,  and  it 
was  decided  to  approach  it  with  a  proposal.  There  were 
two  reasons  why  such  a  proposition  was  attractive:  (1) 
Because,  owing  to  the  great  strides  made  in  the  develop- 
ment of  Indian  industries  during  the  last  few  years, 
and  especially  during  the  war,  India,  with  its  freedom 
from  labor  troubles,  cheap  coal,  and  its  proximity  to 
the  mines,  offered  an  attractive  opportunity  for  the 
establishment  of  zinc-smelting  works;  (2)  because  the 
Tata  Iron  and  Steel  Co.  was  anxious  to  secure  a  steady 
supply  of  zinc  and  sulphuric  acid  for  its  own  purposes 
and  for  subsidiary  companies,  and  was  prepared  to 
enter  into  a  long-term  contract  with  the  zinc  works 
for  spelter  and  acid,  and  give  every  assistance  in  their 
construction  and  operation.  The  negotiations  with 
the  Indian  government  extended  over  a  considerable 
period  of  time. 

The  terms  offered  provide  for:  (1)  The  grant  of 
:i  new  mining  lease  for  .10  years;  (2)  the  fixing  of  the 
royalty  on   the  basis  of  24%   of  SC,    of   gross   metal 


value  of  the  ore  at  pit's  mouth;  (3)  a  loan  not  ex- 
ceeding £200,000  up  to  half  the  cost  of  the  new  zinc- 
smelting  works;  (4)  concessions  as  regards  railway 
freight.  In  addition  to  the  grant  of  a  new  mining 
lease  for  30  years,  the  present  lease  having  only  18 
more  years  to  run,  we  have  received  another  letter  from 
the  government  of  India  stating  it  would  be  prepared 
to  recommend  to  the  Secretary  of  State  that  the  area 
of  the  lease  should  be  increased  to  the  full  area  allowed 
by  the  mining  rules,  namely,  10  square  miles.  The  area 
of  the  present  lease  is  only  3.8  square  miles.  The 
addition  of  this  area  is  a  valuable  concession. 

Under  the  terms  of  the  existing  lease,  the  royalty 
payable  is  2i%  on  the  salable  value  of  the  ore  at  the 
pit's  mouth.  The  reduction  to  2J%  on  30%  of  the 
metallic  value  of  the  ore  is  also  a  considerable  con- 
cession. On  this  basis,  taking  the  average  grade  of  the 
ore  reserves  at  the  end  of  1917,  namely,  25  oz.  silver, 
27%  lead  and  19%  zinc,  and  the  average  price  of  metals 
for  the  10  years  before  the  war,  namely,  silver  28d., 
lead  £15,  and  zinc  £23  16s.,  the  royalty  comes  to  Is.  8d. 
per  ton  of  ore.  If  we  assume  as  likely  prices  for  the 
next  10  years  as  30d.  for  silver,  £15  for  lead,  and  £25 
for  zinc,  the  royalty  comes  to  Is.  lOd.  per  ton. 

It  might  be  urged  that,  in  respect  to  the  loan,  the 
government  of  India  might  have  taken  a  share  in  the 
provision  of  capital  to  build  the  zinc  works,  instead  of 
offering  a  loan.  The  government  of  India,  however,  has, 
in  offering  us  a  loan,  gone  a  great  deal  beyond  its  usual 
practice,  and  such  action  indicates  an  unprecedented 
concession  for  the  government  to  make.  It  means  a 
great  deal  more  than  a  mere  loan,  as  it  indicates  that 
the  proposition  is  one  that  the  government  of  India 
approves  of,  and  I  feel  sure  we  can  count  on  every 
assistance  it  can  give  us  to  insure  the  successful  work- 
ing of  the  enterprise.  The  board  has  accepted  the 
terms  offered  by  the  Secretary  of  State,  and  it  hopes 
it  will  be  able  to  persuade  him  that  no  charge  shall  be 
made  for  interest  on  the  loan  during  construction. 

Relations  With  the  Government 

At  this  point  I  should  like  to  emphasize  the  extreme 
importance  to  the  future  success  of  this  company  that 
it  should  always  have  the  confidence  and  support  of 
the  government  of  India  and  the  Secretary  of  State. 
At  all  stages  of  the  operations  in  Burma  we  often  re- 
quire government  assistance  and  good  will,  and  I  will 
ask  you  to  appreciate  the  position  of  the  government 
of  India — tlif  landlord  and  owner  of  our  mineral  rights 
— as  owning  and  controlling  the  Burma  railway  system 
and  as  possessing  authority  to  deal  with  all  local  condi- 
tions. As  illustrating  the  necessity  for  securing  the 
confidence  of  that  government.  I  will  give  you  one  or 
two  instances.  Although  we  have  secured  the  support 
of  the  Biiriii.i  Railways  Co.  to  the  construction  by  that 
company  of  a  hranch  line  to  Namtu.  this  support  is  con- 
tingent on  the  approval  of  the  government  of  India, 
which  owns  the  Burma  railways,  and  leases  them  to  th<; 
company  to  w.irk,  sanctioning  the  construction  of  the 
branch  and  providing  the  railway  company  with  money 
to  build  it. 

Again,  duiing  the  war,  without  the  assistance  of  the 
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Indian  government,  we  could  not  have  produced  lead  or 
silver,  as  it  was  impossible  to  obtain  coke  in  the  quantity 
required,  and  such  tonnage  as  we  might  have  secured 
would  have  been  at  an  exorbitant  price.  With  govern- 
ment aid  we  obtained  the  coke  we  wanted  at  a  price  we 
could  afford  to  pay.  As  illustrating  the  help  the  gov- 
ernment can  give  us  in  local  matters,  I  may  say  that 
the  water  rights  in  the  Mansam  waterfalls  belong  to 
one  of  the  local  chieftains.  With  the  assistance  of  the 
government  of  Burma,  we  were  able  to  make  reasonable 
terms  with  the  owner  of  these  water  rights,  the  final 
agreement  being  that  for  the  first  five  years  we  pay 
nothing  for  the  use  of  the  rights,  for  the  second  five 
years  we  are  to  pay  £1000  a  year,  and  for  the  rest  of 
the  period  £2000  a  year.  Incidentally  I  would  remark 
that  the  local  government  of  Burma  is  also  our  good 
friend  in  many  matters,  and  is  charging  us  half  the 
usual  rates  of  royalty  on  the  timber  and  wood  fuel  we 
obtain  from  the  government  forests. 

Mr.  Addicks'  Investigation  of  the  Burma  Ores 

Turning  again  to  the  action  taken  toward  the  estab- 
lishment of  the  zinc  works  in  India:  Anticipating  that 
the  government  of  India's  reply  would  be  satisfactory, 
the  board,  at  the  end  of  1917,  deputed  Lawrence  Addicks, 
who  at  the  present  time  is  our  consulting  engineer,  to 
proceed  to  India  and  Burma  to  report  specially  on  the 
proposed  zinc  works,  as  well  as  to  investigate  generally 
the  metallurgical  position  at  the  mines.  Careful  inquiry 
was  made  before  the  selection  of  Mr.  Addicks  to  under- 
take this  important  mission  was  decided  on,  and  I  am 
glad  to  think  that  his  selection  met  the  entire  approval 
of  H.  C.  Hoover,  who  was  consulted  in  relation  to 
the   appointment. 

The  work  Mr.  Addicks  did  in  India  and  Burma,  and 
the  clear  and  precise  reports  which  he  submitted,  have 
fully  justified  the  confidence  of  the  board  in  his  selection. 
His  reports  indicate  a  complete  grasp  of  the  magnitude 
of  the  problem  of  dealing  with  the  Burma  ores,  and  his 
recommendations  were  sound  in  every  way.  After 
careful  investigation  and  study  in  India  in  the  early 
part  of  1918,  Mr.  Addicks  advised  the  erection  at  once 
of  the  zinc-smelting  plant  at  Sakchi,  India,  capable  of 
dealing  with  25,000  tons  of  zinc  concentrates  per  annum. 
Sakchi,  I  would  mention,  is  the  place  where  the  Tata 
Iron  and  Steel  Works  are  situated,  these  works  being  of 
great  magnitude.  The  designing  of  the  zinc  works  has 
been  intrusted  to  Mr.  Addicks.  He  has  had  the  ad- 
vantage of  studying,  on  the  spot,  the  local  conditions 
affecting  the  working  of  the  plant.  On  his  return  from 
India,  in  the  spring  of  1918,  he  visited  important  zinc- 
smelting  works  in  England  and  discussed  with  leading 
experts  the  features  of  the  design  of  a  plant  which 
would  be  most  applicable  to  Indian  conditions.  He 
further  has  an  extensive  practical  knowledge  of  Amer- 
ican methods  of  dealing  with  ores  of  a  character  akin 
to  those  of  Burma.  We  believe  we  have  in  Mr.  Addicks 
an  adviser  in  whom  full  confidence  can  be  placed,  and, 
from  my  long  experience  in  India,  I  have  every  con- 
fidence that  Indian  labor  will  be  found  very  suitable 
for  zinc-smelting  work. 

I  have  visited  zinc-smelting  works  in  England,  and 
see  no  reason  why  the  labor  part  of  the  work  cannot 
be  efficiently  carried  out  by  Indians,  or  why  it  should  be 


beyond  their  capacity.  The  Indian  workman  of  fhe  good 
class  obtainable  can  be  trained  to  do  any  work  re- 
quired. He  is  apt  in  picking  up  new  kinds  of  work  if 
trouble  and  patience  are  taken  to  teach  him ;  and,  having 
once  mastered  his  particular  job,  he  works  at  it  like 
a  machine,  however  monotonous  it  may  be.  I  have 
seen  many  instances  of  the  way  in  which  Indians  learn 
new  trades  with  success,  and  will  give  you  one  example. 
Previous  to  the  installation  of  the  Tata  Steel  Works, 
at  Sakchi,  the  manufacture  of  high-class  and  reliable 
steel  in  large  tonnage  in  India  was  unknown.  When 
these  steel  works  wers  first  started,  a  large  contingent 
of  white  trained  laBor  was  employed.  Today,  this  white 
contingent  has  been  mainly  replaced  by  Indian  labor, 
all  trained  by  the  steel-works  staff.  With  raw  material 
at  no  great  distance,  with  cheap  coal  and  reliable  cheap 
labor,  there  seems  to  be  every  reason  why  the  promotion 
of  zinc-smelting  works  in  India  should  be  a  financial 
success.  There  will  be  a  ready  sale  to  the  Tata  Steel 
Works  for  a  great  deal  of  the  spelter  and  acid  which 
the  works  will  produce,  and  negotiations  with  the  steel 
works  for  such  an  arrangement  are  well  advanced. 

Statistics  obtained  by  Mr.  Addicks  when  in  India 
show  that,  in  the  two  years  before  the  war,  imports  of 
spelter  were  7745  and  9965  tons,  respectively,  these 
figures  being  exclusive  of  the  requirement  of  the  Tata 
Steel  Works,  which  is  a  new  demand.  Our  anticipated 
output  of  spelter  from  the  works  of  the  size  planned  will 
be  about  10,000  tons. 

Industrial  Development  in  India 

That  India  is  at  the  beginning  of  a  period  of  extensive 
industrial  development  is  certain.  The  Indian  Industrial 
Commission  has  recently  issued  its  report,  and  I  under- 
stand that  one  of  its  recommendations  is  the  creation  of 
an  industrial  department  of  the  government  of  India 
whose  special  function  will  be  the  development  of  Indian 
industries.  The  department  will  be  represented  by  a 
board  of  three  members,  the  president  of  which  is  to 
have  a  seat  on  the  Viceroy's  Executive  Council.  In 
this  industrial  development  there  should  be  a  wide  field 
for  the  increased  use  of  spelter  and  sulphuric  acid.  It 
is  therefore  entirely  possible  that  the  future  may  justify 
a  large  expansion  of  zinc  smelting  in  India,  and  lead 
to  the  absorption  of  large  tonnage  of  our  zinc  concen- 
trates, particularly  when  it  is  recollected  that  Indian 
conditions,  especially  labor,  lead  one  to  think  that  it  will 
be  possible  to  make  spelter  in  India  at  a  cheaper  cost 
than  in  other  countries. 

We  are  now  on  the  eve  of  a  new  period  in  the  history 
and  development  of  this  company.  The  early  history 
of  the  Bawdwin  mines,  up  to  the  year  1914,  was  most 
disappointing,  and  it  was  not  until  the  Burma  Corpora- 
tion was  formed,  to  provide  a  supply  of  the  much- 
needed  capital,  that  prospects  improved.  Then  the  war 
ensued,  with  the  many  difficulties  it  created  and  the 
anxieties  that  it  caused;  and  I  think  the  progress  which 
has  been  made  is  a  matter  for  congratulation. 

Gratitude  to  H.  C.  Hoover 

This  company  owes  a  great  debt  of  gratitude  to  H. 
C.  Hoover  for  his  work  in  laying  the  foundation  of 
success.  To  him  and  to  the  technical  committee  we  owe 
the  bold  conception  of  the  Tiger  Tunnel  and  the  ideas 
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on  which  our  mining  policy  should  be  based.  We  also 
owe  a  great  deal  to  our  consulting  engineer  and  to  our 
staff  in  Burma,  who  have  been  working  under  adverse 
circumstances  during  the  last  four  years.  We  start 
the  new  period  before  us  with  our  finances  in  a  sound 
condition,  with  a  fuller  knowledge  of  the  metallurgy  of 
our  ore,  and  with  the  full  support  and  sympathy  of  the 
government  of  India.  The  prospect  ahead  is  a  bright 
one,  and  although  difficult  problems  of  detail  have  still 
to  be  finally  solved,  there  is  no  reason  to  apprehend  that 
these  difliculties  will  be  insurmountable. 


Mobility  of  Gold  in  Solid  State* 

By  Edward  Keller 

Some  years  ago  my  attention  was  called  to  the  fact 
that  rolling-mill  scales  from  auriferous  copper  do  not 
have  the  gold  tenor  proportional  to  the  gold  contained 
in  the  copper  from  which  they  are  derived.  So,  later, 
I  made  a  few  simple  experiments,  which  are  described 
herewith. 

To  test  the  gold  movement  on  the  changing  surface 
of  a  copper  plate  under  the  influence  of  oxidation,  plates 
6  in.  by  8  in.  by  1  in.,  of  converter  copper,  refined, 
of  99.29 '^c  purity,  and  leaded  copper  with  a  tenor  of 
95.65':t  copper,  were  obtained.  Ten  cuts  were  made 
through  the  thickness  of  the  plates  along  the  longi- 
tudinal center,  and  the  silver  and  gold  tenor  ascertained 
in  each  of  the  10  samples  in  both  plates.  The  assay 
results  showed  that  the  gold  distribution  is  relatively 
uniform  in  both  plates,  whereas  silver  has  greater 
variations,  e.specially  in  the  leaded  plate.  The  plates 
subjected  to  oxidation  were  placed  in  a  red-hot  muffle 
for  about  two  hours,  two  small  scorifiers  being  used  as 
supports.  Arranged  alongside  each  other,  they  nearly 
filled  the  width  of  the  muffle,  and  so  were  practically 
under  equal  conditions  of  heat  and  draft.  The  accura- 
rate  observance  of  the  time  was  not  possible,  however, 
because  of  other  work,  but  the  time  of  the  exposure  of 
each  plate  in  a  pair  was  identical.  At  the  end  of  each 
period,  each  plate  was  plunged  into  water  and  completely 
freed  of  scale,  which  was  carefully  collected,  dried, 
weighed,  and  analyzed.  Samples  of  the  plates  had 
also  been  taken  of  the  molten  metal  and  duly  analyzed. 

The  figures  showed  that  in  the  oxidations  of  the  con- 
verter copper  the  silver  is  fairly  uniform,  whereas  the 
gold  ia  highly  irregular  and  especially  low  in  the  first 
layer.  In  the  oxidations  of  the  leaded  copper  plate, 
the  silver  and  gold  contents  are  variable. 

What  has  been  proved  of  the  gold  movement  toward 
the  residual  plates  should  also  be  proved  by  the  analyses 
of  the  plates  themselves.  However,  these  residual 
plates,  which  were  approximately  1  in.  thick,  had 
samples  planed  from  the  top  and  bottom  surfaces,  and 
these,  as  also  a  sample  from  the  finally  remaining 
plate,  were  analyzed,  but  the  weights  of  the  respective 
parts  were  not  taken,  and  a  proper  average  of  the 
uaays  cannot  be   given. 

Most  of  the  converter  copper  now  shipped  from  the 
smelteries  in  the  form  of  anodes  and  bars  is  subjected 
to  the  so-called  pickling  process;  that  is,  the  red-hot 
castings   are  plunged    into  water,    in   which    they  shed 
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most  of  the  oxide  scales  that  have  formed  on  their 
surface.  That  these  scales  have  by  far  the  greater  part 
of  the  gold  that  was  contained  in  the  copper  has  been 
conclu-sively  proved.  No  data  available  show  the  com- 
mercial magnitude  of  this  problem,  but  the  first  layer 
of  scales  in  the  oxidation  of  the  experimental  converter 
copper  plate  may,  perhaps,  be  an  index  of  what  takes 
place  on  a  larger  scale  in  metallurgical  practice.  The 
original  plate  was  not  weighed,  but  from  its  dimen- 
sions, 6  in.  by  8  in.  by  1  in.,  and  the  assay  results 
the  following  data  and  conclusions  are  obtainable : 

Weight  of  original  plate,  lb 14.4 

AVeiglit   of  copper  in   first   oxide  scales    (363.4 

oz. ) .  lb 0.8 

AVeight  of  remaining  plate,  lb 13. S 

Gold  in  original  plate,  oz.  per  ton 0.315 

Gold  in  copper  of  first  oxide  scales,  oz.  per  ''on  0.046 

Weight  of  gold   in  original  plate,   oz 0.003268 

Weight  of  gold  in  first  oxide  scales,  oz 0.000018 

Weight  of  gold   in  remaining  plate,  oz 0.002250 

Gold   in   remaining  plate,  oz.   per  ton 0.331 

Gold    in  original   plate,  oz.    per  ton 0.315 

Enrichment  of  remaining  plate,  oz.  per  ton       0.016 

=5.08  Cr 

This  last  figure,  of  course,  will  decrease  with  the 
increase  of  the  thickness  and  weight  of  the  plates  or 
with  the  decrease  in  the  thickness  of  the  layer  of 
oxidized  copper.  In  the  latter  case,  however,  the  scales 
would  become  poorer  in  gold,  which  would  relatively 
increase  the  enrichment  of  the  remaining  plate. 

It  is  generally  known  that  in  silver-gold  alloys  the 
silver  is  soluble  in  nitric  acid  when  the  alloy  contains 
about  30 ''r  or  less  of  gold,  and  that  in  the  higher  grade 
of  alloys  comparatively  strong  nitric  acid  may  be  used 
without  disintegrating  the  gold.  As  the  gold  content 
decreases  and  nitric  acid  above  a  certain  strength  is 
used,  disintegration  will  take  place.  However,  for  the 
whole  series  of  alloys  down  to  l'"c  or  even  less  of 
gold,  a  proper  strength  of  nitric  acid  and  heat  will 
dissolve  the  silver  and  leave  the  gold  in  such  a  coherent 
state  that  it  represents  the  exact  shape  of  the  original 
bead,  although  very  much  reduced  in  size  when  little 
gold  is  present.  Therefore  it  may  be  said  that,  with 
decreasing  gold  content  in  the  silver-gold  bead,  the  more 
marked  will  be  the  gold  movement  in  the  direction  of 
the  retreating  surface  of  the  silver  under  the  solvent 
action  of  the  nitric  acid. 

The  assay  silver-gold  beads  derived  from  the  greater 
part  of  the  converter  copper  now  produced  contain 
about  1 '' I  of  gold.  Unless  the  gold  is  obtained  in 
coherent  form  in  the  parting  operation,  there  are  almost 
unavoidable  losses  in  the  decanting  manipulations  and 
there  is  a  resultant  low  gold  assay.  For  example, 
when  such  low-grade  assay  beads  are  left  in  cold  dilute 
nitric  acid,  nine  parts  water  to  one  part  nitric  acid 
(sp,gr.  1.12).  until  all  the  silver  is  dissolved,  the  gold 
will  be  completely  disintegrated.  The  same  dilute  nitric 
acid  is  the  i)pst  solvent  for  preserving  the  gold  in  the 
desired  state,  when  it  is  brought  to  the  temperature  of 
boiling  water  as  quickly  a-s  possible  after  the  assay  bead 
ia  immersed.  The  higher  temperature  evidently  in- 
creases the  jrold  mobility. 

Silver->r<)l(l  assay  beads  derived  from  silver  chloride 
and  metallic  gold  by  the  customary  operations  of 
Bcorificntidii  tiuI  cupellation  have  n  silver  fineness,  after 
deduction  i>f  the  gold,  of  996  to  998..')  per  thousand. 

Titrations  and  analyses  have  confirmed  these  figures. 
An  analysis  of  30  gm.  of  such  beads  showe  I  them   to 
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contain  0.16%  lead  and  0.15%  bismuth,  the  latter  metal 
having  concentrated  in  the  silver  from  the  test  lead, 
which  at  the  time  contained  approximately  0.02%  of 
that  metal.  Assay  beads  of  not  less  than  997  silver 
fineness  offer  no  difficulty  in  the  gold  assay,  but  when 
the  silver  falls  to  990  or  lower  the  gold  cannot  be 
obtained  in  any  other  form  than  powder,  no  matter 
what  acid  and  heat  combinations  are  employed. 

Much  difficulty  was  formerly  encountered  in  obtaining 
concordant  results  for  silver  and  gold  in  the  assay  of 
the  same  sample  of  copper-anode  residues  by  the  all-fire 
method.  There  were  always  disagreements,  reading, 
"high  silver,  low  gold"  or  "low  silver,  high  gold." 
As  the  pyrometer  has  not  been  introduced  in  the  assay 
muffle,  it  is  impossible  to  give  the  terms  "hot"  and 
"cool"  in  degrees  of  temperature.  By  the  term  "hot" 
is  meant  a  temperature  that  will  keep  the  slag  in  the 
scorifiers  thoroughly  liquid  and  will  prevent  the  forma- 
tion of  lead  oxide  crystals  (feathers)  in  the  cupels. 
By  "cool"  is  meant  a  temperature  that  keeps  the  slag 
molten  but  permits  the  profuse  formation  of  crystals  in 
the  cupels.  Tests  showed  that,  with  the  higher  tem- 
perature, a  considerable  portion  of  the  silver  was  not 
recoverable;  that  is,  it  was  volatilized,  whereas  at  the 
lower  temperature  impurities  to  the  extent  of  16.22  oz. 
were  retained  by  the  assay  beads.  Supposing  the  beads 
that  yielded  the  result  of  3750  oz.  to  be  of  998  fine- 
ness, those  that  gave  3766  oz.  should  be  993.8  fine. 
Results  showed  that,  in  the  gold  assay  of  the  beads  of 
the  latter  character,  considerable  gold  passes  into  the 
decantation  liquid,  owing  to  disintegration;  and  that 
it  is  three  times  as  great  as  that  from  the  beads 
obtained  in  the  hotter  operations,  and  which,  therefore, 
are  purer.  This  decanted  gold  is  not  visible,  ordinarily, 
and  is  not  recovered  in  commercial  work.  It  is  best 
collected  by  the  precipitation  of  a  certain  quantity  of 
silver  chloride,  filtration,  and  subsequent  operations. 
A  gradation  occurs  in  the  degree  of  the  gold  disin- 
tegration, from  its  almost  complete  cohesion,  when 
derived  from  silver  beads  of  998  fineness,  to  its  pul- 
verulent form  when  derived  from  beads  of,  perhaps, 
990  fineness. 

A  scientific  examination  of  the  causes  of  these  dif- 
ferences has  not  been  made.  It  is  a  generally  accepted 
theory  that  the  whole  silver-gold  alloy  series  form  solid 
solutions  in  which  the  two  metals  are,  to  a  certain 
extent,  in  a  state  of  continuity,  their  molecules  remain- 
ing within  spheres  of  mutual  attraction.  It  may  readily 
be  imagined  that  impurities  forming  compounds  of 
eutectic  mixtures  may  be  so  interspersed  in  the  alloy 
as  to  disrupt  the  continuity  of  the  gold  and  to  destroy 
its  cohesive  property.  Or,  certain  impurities  may  form 
chemical  compounds  with  the  gold  itself,  which  would 
no  longer  have  the  properties  of  the  metal,  but  would 
leave  it  in  a  finely  divided  metallic  state  upon  the  action 
of  the  nitric  acid. 


Zinc  Smelting  at  Saltillo,  Mexico 

The  International  Zinc  Ore  Co.  is  building  a  zinc 
smeltery  at  Saltillo,  Mexico,  but  owing  to  the  great  dif- 
ficulty in  obtaining  material  and  machinery  from  the 
United  States  in  1918,  construction  had  to  be  inter- 
rupted last  June.  The  company  is  building  two  Bel- 
gian distilling  furnaces  of  300  retorts  each,  which  will 


be  fired  with  petroleum.  It  has  completed  an  eight-grate 
furnace  to  make  zinc  oxide  direct  from  ore. 

At  present  the  company  is  confining  itself  to  blende 
roasting,   shipping   the   product   to   American   smelters. 

Construction  of  the  plant  will  be  resumed  this  year. 
Some  interesting  photographs  on  pages  360  and  361  of 
this  issue  will  give  a  good  idea  of  what  has  been  done 
already.  Among  other  things  will  be  noticed  an  ex- 
perimental distilling  furnace  of  30  retorts.  This  is 
claimed  to  be  the  first  zinc-distilling  furnace  built  any- 
where in  Latin  America.  We  have  no  doubt  that  the 
claim  is  correct. 


British  Imports  and  Exports 

The  following  figures  of  British  metal  imports  and 
exports  have  been  reported  by  the  Board  of  Trade,  and 
published  in  the  Ironmonger,  of  Jan.  11,  1919: 


Mptals 


BUITISII  IMPORTS 
1 1 71  Long  Tons) 


Pig  iron, 
Pigi 
Pigi 
Pigi 


,  forge,  foundry 

,  hematite 

,  other  grades    

•Steel  blooms,  etc 

Iron  bars,  angles,  rods   -  , 

Copper  regulus     

Copper,  unwrought  and  part  wrought . 

Lead,  pig  and  sheet 

Tin,  blocks,  ingots,  etc 

Zinc,  crude  ^ 

Zinc,  niajuifactured 


BRITLSH  EXPORTS 
(In  Long  Tons) 
Metals  and  Ores 


Pig  iron,  total 


Forge  and  foundry . 

Hematite 

Other  grades 

Iron  ore ,  , .  

Copper  total 

Ingots,  etc      

Yellow  and  mixed . 

Manufactures  of.  . 

Lead,  pigs,  etc 

Tin,  unwrought 
Zinc  and  spelter 


1917 
48.076 
75,547 
17.863 
13.640 
58,402 
28,270 
28,238 
142,778 
147,124 
27,143 
76,105 
4,105 


1917 

733,758 

10,570 

326.994 

301,717 

94,477 

667 

10.159 

5.177 

464 

3,417 

'',364 

19.265 

7.804 


1918 
62,831 
29,889 
11.642 
24,992 
20,046 
15,082 
21,031 
203,943 
208,932 
12,567 
64.138 
3,023 


1918 

483,140 

12,319 

242,406 

162,136 

66,279 

160 

7,255 

4,034 

223 

2,482 

4,910 

15,251 

1,383 


Excessive  Areas  in  Placer  Claims 

By  a.  L.  H.  Street* 

A  location  of  a  placer  claim  made  in  good  faith, 
but  by  mistake  containing  an  excessive  area,  is  not 
wholly  void,  hold?  the  United  States  Circuit  Court  of 
Appeals,  Ninth  Circuit,  in  the  recent  case  of  Adams 
vs.  Yukon  Gold  Co.  {251  Federal  Reporter,  226),  a 
suit  brought  to  quiet  title  to  placer  properties  on  Otter 
Creek,  Alaska.  Such  a  location  is  invalid  only  as  to 
the  excess  area,  which  may  be  rejected  from  such 
portion  as  the  owner  may  select;  and  until  the  owner 
is  advised  that  there  is  an  excess,  and  has  had  reason- 
able time  within  which  to  make  his  selection,  his 
possession  extends  to  the  entire  claim.  Anyone  who 
goes  upon  it  and  makes  another  location  becomes  a 
trespasser,  and  such  relocation  is,  according  to  the  de- 
cision of  the  court,  void. 

Incidentally,  it  is  decided  by  the  court  that,  where 
a  claim  is  owned  by  two  or  more  persons  in  undivided 
interests,  one  of  them  is  not  bound  by  the  act  of  his 
associate  or  associates  in  unauthorizedly  consenting  to 
a  relocation  of  part  of  the  claim  by  an  outsider,  or 
agreeing  to  any  other  attempted  disposition  of  the  joint 
property. 


•.\ttorney   at   law,   820    Security   Bide.,    Minn'=npoIis,   Minnesota 
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MAIN  ENTR.VXCE  TO   PLANT  OF  IXTER.XATTONAL  ORE   CO.   .\T  SAI.TIT.I.O.   MEXiro 


GENERAL.  VTBW  OF  PAI^riNINO  AND  R.MEI-TTNO  PLANT  OF   IXTERNATION  \!,  (^RE  ''OMPANT 


.SllA^T   FIKN  \'   1 


•  •M.iMVINO  PLAN  r 
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An  Appreciation  of  Rossiter  W.  Raymond 


By  E.  S.  BOALICH* 


WHEN  Clarence  King  laid  aside  hi-s  earthly  cares, 
Raymond  said  "The  King  is  dead — and  there  is 
none  to  take  his  place."  Raymond  now  has  gone, 
and  not  only  is  there  none  to  take  his  place,  but  who  is 
there  to  tell  of  his  passing  as  he  has  chronicled  the  fall- 
ing of  the  curtain  on  the  lives  of  his  friends  for  more 
than  fifty  years? 

Raymond  was  an  intimate  of  the  majority  of  those 
engaged  in  all  branches  of  mining  almost  since  the  be- 
ginning of  that  industry  in  the  United  States.  He  was 
a  scientist,  an  engineer,  an  editor,  a  writer,  a  soldier,  a 
lawyer,  an  orator,  and  a  poet.  His  friendship  must  have 
been  priceless  to  those  who  knew  him.  I  saw  him  but 
once — at  a  distance — during  the  Pan-American  Scien- 
tific Congress  in  Washington,  D.  C,  in  December,  1915. 
But  I  have  read  his  obituaries — his  farewells  to  the 
friends  of  his  youth — written  as  these  men,  one  by  one, 
dropped  out  of  the  race  which  he  continued  to  run,  even 
beyond  the  allotted  span  of  threescore  years  and  ten.  A 
volume  containing  these  obituaries  would  make  a 
"human"  document  unequaled  in  literature,  and  it 
would  comprise  a  real  and  fascinating  history  of  min- 
ing and  metallurgy  in  America,  as  well. 

And  I  have  read  his  poems — some  of  them ;  and  some 
of  his  editorials;  and  many  of  his  accounts  of  Western 
travel,  when  the  West  ivas  West.  I  have  today  a  feel- 
ing of  personal  loss  so  strong  that  I  am  almost  glad  I 
was  denied  the  pleasure  of  actually  knowing  him. 

Whether  discussing  the  law  of  the  apex,  or  presiding- 
at  the  laying  of  a  cornerstone,  his  buoyancy  and  op- 
timism and  wit  and  wi.sdom  simply  seemed  to  bubble 
to  the  surface  and  permeate  all  the  fabric  of  either  the 
carefully  drawn  document  or  the  extemporaneous  speech. 
Many  have  viewed  the  great  cross-section  of  the  earth's 
crust  which  is  revealed  at  the  Grand  Canyon  of  the 
Colorado;  it  has  been  "written  up"  by  great  and  small; 
but  what  poet  could  have  more  aptly  and  reverently  set 
down  his  impressions  than  did  Dr.  Raymond  in  the 
following? 

THE  GRAND  CANON  (1889) 

A  thought  of  God,  on  earth   expressed! 

The  silence  of  His  perfect  rest; 

The  patience  of  eternal  power; 

The  ceaseless  change  from  hour  to  hour; 

Forms   in   alternate   gloom   and    flame 

That  bide,  yet  evermore  the  same. 

And  do  but  wear  such   fitful   guise 

Reflected   in  our   human   eyes. 

Which  compa.ss  only  in  their  range 

The   things   that   change,  or   seem    to   change; 

The  blended  hues  of  heavenly  birth 

Beyond  the  tenderest  tints  of  earth. 

That  fill  and  flood  her  spaces  wide 

With  surges  of  celestial  tide; 

The  beauty  of  that  awful  brink 

Where  meaner   thoughts   in    rapture  sink. 

And  .souls  are  clear,  though  eyes  grow  dim 

While  space  and  time  are  lost  in  Him! 

Methinks   I   could   not  faint  or   flee 

In  any  conflict  yet  to  be. 

Whatever  pathway  must  be  trod; 

May   I  but  keep  this  thought  of  God! 

rnlifninin    Sintp    MinInK   RiirfBn.   Bun   Frnn- 


To  what  miner,  or  smelter,  or  engineer  has  been 
vouchsafed  the  gift  of  describing  his  chosen  labor  as 
Raymond  did  in  the  following  toast  "To  Ourselves," 
written  for  a  banquet  of  the  American  Institute  of  En- 
gineers in  1880? 

Beside  a  thousand  turbid  streams 
We  follow  where  the  treasure  gleams. 
The  onset  of  our  mighty  hose 
Disturbs  from  ages  of  repose 
The   rocky  guardians   of  the   gold 
Left  by  the  refugees  of  old, 
When  rivers  hastened,  sore  bestead. 
And  dropped  their  jewels  as  they  fled. 

Beneath   the  everlasting  snow 
Of   stainless   summits,   blow   on   blow 
We  smite  and  delve;  we  pierce  and  blast 
Along  Earth's  veins,  until  at  last 
The  sleeping  mountains,  long  at   rest. 
Dream  troubled  dreams,  and  tremble  lest 
With  inward  throes  that  shake  and  burn. 
Old  geologic  pangs  return. 

There  for  a  while,  reluctantly 
The    shore    surrendered   to   the   sea, 
And  when,  anon  with   sullen  roar 
The  sea   retreated   from   the  shore. 
And   great   fern   forests  lived   and   died 
To   mark  the  battle's  changing  tide — 
Their  tombs  we  spoil,  to  bear  away 
The  sunshine  of  an  elder  day. 

What  wakes  the  echoes  of  the  hills? 
The   clangor  of  our   stamping-mills. 
What  paints  the  sky  with  midnight  reds? 
The  flaming  of  our  tunnel  heads. 
The  blinking,  blasting  breath  that  slips 
Through  fierce  converters'  bellowing  lips. 
The  fiery  snakes,  that  to  and  fro. 
Among  the  roll-trains  glide  and  glow. 

Ho!  merchants  in  the  city's  din. 
We  find  the  coin  you  strive  to  win. 
Ho!    sturdy   growers   of   the   grain. 
We   help   you  till   the   fertile   plain. 
Ho!  gallant  sailors  of  the  sea, 
Staunch  comrades  in  your  toil  are  we; 
Behold  our  work  from  mast  to  keel. 
In   iron   hulls  and  shrouds  of  steel. 

We  hail   in  every   rank   of  art 

The  earnest  souls  that  do  their  part; 

Yet  not  to  any  lower  the  crest 

Of  that  we  deem  the  worthiest: 

The  arts  which  first  of  arts  began! 

The  art  which  most  has  wrought  for  man! 

And  we  will  greet  with  loudest  cheers 

Oiimeh'ea — the    IVIining   Engineers! 

On  Feb.  22,  1868,  Dr.  Raymond  published  the  follow- 
big  "Pog-FOat-Doggerel  Ballad,"  which  touches  neither 
the  heart  not  the  head  to  any  great  degree,  yet  reveals 
a  distind  side  of  the  character  of  the  young  "Ph.D." 
(of  28..  who  had  about  four  years  previously  founded 
the  weekly  technical  magazine  which  was  soon  after 
named  tlir  Rngineeriup  aiid  Mininf]  Joiirtwl;  and  the 
man  who  was  at  that  time  U.  S.  Mining  Commissioner 
and  had  begun  the  work  now  carried  <in  by  the  U.  S. 
Geologic.il  Survey. 
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JIM  GREEN 
There  was  a  man,  Jim  Green  by  name,  he  struck  a  ledge  and 

staked   a   claim ; 
Then  came  to  town  by  the  overland  bus,   and   corraled   a 

scientific  cuss. 

"Professor,   I   would   like   to   sport   an    assay   and    a    swell 

report ; 
I  want  you  to  crack   up   my  rock  and  take  your  dividend 

in  stock." 
The    swell    report   was    quickly    done,    the   ledge    it    was    a 

fissure  one; 
Quite  well  defined;  and  the  ore  it  run  a  thousand  dollars  to 

the  ton. 

Then  Jim  he  got  a  brand  new  hat  (the  trader  wouldn't  take 

stock  for  that!) 
And  started,  one  of  the  steamer  days,  to  sell  in  New  York, 

and  make  a  raise. 

He  mounted  all  his  handsome  things — two  California  dia- 
mond rings — 

And  a  nugget  breast  pin  on  his  shirt  shed  golden  lustre 
o'er  the  dirt. 

He  landed,  and  to  Wall  Street  went,  and  there  he  found  a 

nice  old  gent; 
So   Jim    laid    out   to    do   his   best,   and    talked    him   till    he 

couldn't  rest. 

"Your  h'ain't  got  no  notion  how  great,"  says  he,  "Our  min- 
eral resources  be; 

Jest  one  per  cent  of  what  we  get  will  pay  this  whole  damn 
national  debt. 

"There  ain't  a  better  cow  to  milk  than  a  first  class  mine 

(that  ain't  a  bilk)  ; 
She'll  give  you  quartz" — and  here  he  cussed— "If  that  ain't 

level  then  bust  my  crust." 

The  nice  old  gent  he  was  no  clam,  he  had  served  a  while 

with  Uncle  Sam, 
And  what  he  hadn't  found  out  yet  was  mighty  poor  tailings, 

now  you  bet. 

So  this  old  capital  sharp  told  James  that  he  often  bought 

these  first-class  claims 
And   if  he   froze  to   any  feller  it  was   a   mineral-property 

seller. 

Then  just  to  grease  the  bargain,  Jim  made  out  a  quit  claim 

deed   to    him. 
And,  as  a  matter  of  form,  agreed  to  name  one  million  in 

the  deed. 

In  thirty  days  the  thing  was  done,  and  when  Jim  figured 

what  he'd   won, 
He  felt  as  cheap  as  a  Yankee  clock; — Ten  whiskey  straights, 

and  the  rest  iv  stock. 

The  stock  he  had  promised  not  to  sell — (how  it  happened  he 

couldn't   tell — 
He  signed  the  documents  in  haste)  until  the  company's  stock 

was  placed. 

There  was  a  board  of  rich  trustees,    (a   stock  donation  to 

each  of  these) 
And  they   sold    the  shares   on   terms   to   please,   to   twenty 

widows  and  ten  D.D.'s. 

A    brigadier    was    president,   the    treasurer    was   the    Wall 

Street   gent, 
And  for  economy  it  was  agreed  the  treasurer  only  should 

be  fee'd. 

When  Jim  Green's  turn  to  sell  came  round,  there  was  nary 

buyer  to  be  found; 
And  the  treasurer  kindly  did  advise  to  hold  his  stock  till  it 

should  rise. 


"Look  here,"  said  Jim;  "this  thing's  a  sham,  I'm  told  your 

stock  ain't  worth   a  damn!" 
"My  friend!   in  mining  operations  there   always  are  these 

fluctuations." 

As    time    eloped    they    failed    to    get    the    process    for    the 

sulphuret, 
And  ere  they  solved  that  fatal  doubt  the  blasted  ledge  had 

petered  out! 

The  trustees  all  did  abdicate;  the  clergy  preached  man's 
lost  estate; 

The  treasurer  took  a  foreign  tour;  the  widows!  heaven  pro- 
tect the  poor! 

Jim  Green  upon  a  marble  white  his   name  and  this  "dead 

broke"  did  write; 
Then  lay  down  in  an  onion  bed   and  pulled  the  tombstone 

o'er  his  head. 

Though  my  knowledge  of  Dr.  Raymond  has  been 
gained  entirely  through  his  writings,  I  think  of  him 
as  being  possessed  of  a  soul  such  as  that  revealed,  in 
part,  at  least,  in  the  letter  written  at  the  death  of  Justus 
Adelberg,  his  friend  and  business  partner,  who  died  in 
1869.  This  letter,  dated  Central  City,  Colorado,  June 
14  of  that  year,  says  in  part: 

In  a  world  which  gives  little  credit  for  difficulties  overcome  and 
measures  men  by  their  success,  lie  achieved  an  honorable  fame. 
He  carried  a  heavy  weight,  yet  did  not  fall  behiad  bis  competitors 
in  the  race.  Such  examples  put  to  shame  the  indolence  and  rtldif- 
ference  of  those  who,  blest  with  health  and  strength,  accomplish 
nothing  .  .  .  yet  as  I  sit  alone  by  midnight,  in  a  strange  city, 
and  muse  over  this  bereavement,  I  thinlt  not  of  his  genius  and 
learning,  but  of  his  noble  soul.  Others  have  lost  in  him  the  keen 
observer,  the  brilliant  thinker,  the  pleasant  acquaintance,  the 
hospitable  host ;  but  to  me  he  was  all  this  and  a  thousand  times 
more.  He  was  my  wise  kind  teacher,  my  upright  partner ;  my 
dear,  true  friend. 

Finally,  Justus  Adelberg  was  not  one  of  those  modern  phi- 
losophers who  sneer  at  religion  or  coldly  argue  away  the  founda- 
tions of  spiritual  life.  Through  many  conflicts  from  wlij^i  less 
independent  minds  are  ex^Vpt,  he  hejd  fast  his  faith  in  God.  atfd 
was  not  ashamed  to  avow  it.  In  the  Same  faith,  looking  for  tie 
resurrection  of  the  dead  and  the  life  of  the  world  to  come,  I  lay 
upon  his  grave  this  tribute  of  my  love.  His  deliverance  and 
gain  are  great ;  my  loss  is  not  for  long. 


Mining  Conditions  in  South  Africa 

By  E.  M.  Weston 

The  South  African  mining  industry,  in  the  middle  of 
1918,  was  in  a  critical  position.  The  factors  affecting 
the  position  had  been  (1)  the  rise  in  cost  of  sunplies, 
(2)  shortage  of  glycerin  for  explosives,  (3)  high  wages 
paid  to  white  labor  and  allowances  to  dependent  sol- 
diers, (4)  increased  realization  charges  on  gold,  (5) 
increased  taxation,  and  (6)  shortage  of  native  labor. 
The  industry  now  is  threatened  with  increased  provin- 
cial taxation  on  profits  and  with  still  further  increases 
of  wages  demanded  by  white  and  native  labor.  The  rise 
in  working  costs  is  illustrated  in  the  case  of  the  Crown 
Mines,  Ltd.,  as  shown  herewith: 

COSTS  AT  CROWN  MINES,  LTD. 


Year 

Development 
Footage 

Tons 
Milled 

Working  Costs 
Per  Ton 
8.          d. 

1914 
1915 
1916 
1917 
1918 

2,725 
4,025 
4,540 
3,008 
2,081 

190,583 
208,083   ■ 
188,833 
175.000 
162,400 

15  7 

16  1 

18  3 

19  3 
21          9 

From  August,  1914,  to  May,  1918,  the  war  has  caused 
this  company  an  extra  expenditure  of  £847,360,  made 
up  as  follows :  Increased  cost  of  mine  supplies,  £387,000 ; 
increased  wages  to  Europeans,  £129,099;  war  bonuses. 
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£46,555;  allowance  to  employees  on  active  service,  £54,- 
644;  increased  gold  realization  charges,  £124.994;  war 
levy  by  South  African  government,  £105,068.  The  work- 
ing costs  for  1918  increased  4s.  per  ton  as  compared 
with  1914.  This  has  involved  the  mines  of  the  Wit- 
watersrand  in  an  additional  cost  of  £5,100,000  per  an- 
num, or  3s.  8d.  per  ton  milled. 

On  the  Crown  Mines,  white  wages,  in  1914,  were  4s. 
per  ton  milled;  in  1918,  5s.  8.9d.  Stores,  4s.  8.8d.,  in- 
creased to  6s.  8.3d.  Other  costs,  2s.  9.5d.,  increased  to 
3s.  11. 5d.  The  average  monthly  earnings  of  skilled 
laborers  increased  from  £27  12s.  to  £31  15s.  The  Crown 
Mines  contributed  £214,745  and  the  whole  indu-strj' 
spent  £2,850,012  on  phthisis  prevention  and  treatment 
during  the  five  years  ending  July  31,    1917. 

In  August,  1918,  owing  to  the  rapidly  advancing  co.st 
of  living,  the  Chamber  of  Mines  agreed  to  increase  the 
war  bonus  to  mine  employees  to  an  amount  that  will 
cost  the  industry  another  £750,000  per  year,  cr  7d.  per 
ton  milled.  The  native  workers  in  the  mines  have  been 
showing  signs  of  restlessness,  owing  to  the  spread  of 
education  and  the  rise  in  prices  in  the  stores  of  the 
mines.  An  abortive  strike  took  place  and  a  demand  waa 
made  for  a  wage  increase  of  Is.  a  day.  An  increase  of 
only  3d.  would  co.st  the  industry  £750,000  per  year.  Al- 
though the  natives  have  been  quieted  by  the  appointment 
of  a  commissioner  to  inquire  into  their  grievances,  a 
number,  especially  those  living  near  the  towns,  are 
suffering  hardships.  Native  mine  workers'  wages  aver- 
age 2s.  per  shift,  and  food,  housing,  and  medical  treat- 
ment co.st,  in  addition,  7d.  per  shift.  A  successful  at- 
tempt to  inoculate  natives  against  pneumonia  has  ef- 
fected a  great  decrease  in  the  death  rate,  which,  at  the 
Crown  Mines,  was  7.37  per  1000  in  1910  and  2.95  in 
1918.  At  the  Premier  Diamond  mine,  which  is  worked 
by  open-cut  methods,  pneumonia  was  formerly  a  terri- 
ble scourge,  the  death  rate  in  1910  being  28.97.  From 
November,  1916,  to  October,  1917,  10,507  newly  re- 
cruited natives  were  inoculated,  and  the  death  rate 
dropped  to  0.86  per  1000. 

At  the  De  Beers  diamond  mine  the  underground 
death  rate  from  pneumonia  was  19.27  per  1000  in  1910. 
From  May  to  October,  1917,  statistics  indicate  that 
(1466  natives  were  inoculated,  and  of  the.se  only  one 
died.  The  total  mortality  rate  at  the  mines  of  the  Wit- 
watersrand  is  now  13  per  1000.  The  production  of  gold 
for  the  first  eight  months  ended  August.  1918,  was 
valued  at  £23.667,542,  the  corresponding  period  of  1917, 
£24,983,236.  Working  costs  have  risen  £408,698  and 
working  profits  ha%-e  decreased  £1,623,896.  Of  the  49 
producing  companies,  six  show  a  working  monthly  lo.ss, 
and  15  others  show  a  small  profit.  Capital  expenditures, 
debenture  debt,  phthisis  compensation,  and  other 
charges,  however,  convert  this  into  a  loss.  These  figures 
.show  the  serious  position  of  the  industry.  The  mines 
now  being  developed  in  the  Far  East  Rand  cannot  be 
brought  to  a  productive  sta.rte  in  time  to  take  the  pl.icea 
of  those  whose  life  is  expiring,  and  considerable  reduc- 
tion in  the  gold  output  may  be  expected. 

The  report  of  the  government  mining  engineer.  Sir 
Robert  Kob.c,  shows  that  for  1917  the  value  of  the  min- 
eral output  of  the  Union  of  South  Africa  was  £52.260,- 
190,  an  increase  of  £1,666.831,  compared  with  1916.  Gold 
rutput  amounted  to  £.38.307,675,  showing  n  decrease  of 


£1,183,315  compared  with  1916.  The  diamond,  coal, 
silver,  and  lime  output  showed  an  increase.  The  cop- 
per output  showed  a  decline,  owing  to  the  falling  in 
grade  of  the  ore  mined  at  the  Messina  mine,  which 
shows  signs  of  exhaustion,  and  the  lower-grade  ore 
treated  in  the  Namaqualand  mines  of  the  Cape  Copper 
Company. 

Nationali'/jng  the  Oil   Industry 

Speaking  at  the  recent  meeting  of  the  American  Min- 
ing Congress,  D.  M.  Folson  said: 

"To  my  mind  there  are  many  good  reasons  why  the 
Government  should  not  attempt  the  nationalization  of 
any  industry;  but  I  shall  only  mention  two  reasons.  To 
begin  with,  I  question  the  possibility  of  Government 
success  in  the  actual  operation  of  any  industry  as  many- 
sided  and  as  sensitive  as  the  oil  industry.  Nothing  that 
the  Government  has  done,  either  before  the  war  or 
during  the  war,  has  indicated  that  Uncle  Sam  is  a  good 
business  manager  or  even  a  fair  success  as  an  indus- 
trial executive. 

"America  has  developed  as  a  nation  of  pioneers.  The 
frontier  line  has  never  quite  faded  away,  and  the  race 
which  has  grown  up  on  this  continent  has  acquired  its 
character  and  its  liberty  of  action  and  its  self-reliance 
as  a  result  of  the  free  opportunity  given  to  the  indi- 
vidual. This  is  so  fundamental  that  I  emphasize  it  here 
only  because  of  the  socialistic  winds  which  blow  through 
the  world.  The  will-of-the-wisp  of  nationalism,  of  pa- 
ternalism, and  of  public  ownership  may  tempt  the 
dreamers  and  inspire  the  demagogue  even  in  our  own 
country — but  in  their  elusive  visions  of  a  Utopia  the 
dreamers  forget  that  the  human  race  has  risen  from 
the  Stone  Age  through  the  acquisition  of  property  and 
the  human  quality  of  selfishness.  All  human  experi- 
ence and  all  human  wisdom  point  to  national  develop- 
ment through  the  opportunity  for  development  given 
to  individual  initiative. 

"In  the  past,  each  industry  which  has  attempted  to 
secure  favorable  legislation  from  Congress  has  had  to 
work  alone.  The  result  has  been  that  each  industry  has 
immediately  and  directly  been  accused  of  lobbying  to 
its  own  interest  and  has  been  discredited  before  the 
committees  of  the  national  Congress  in  every  attempt 
to  obtain  relief  or  justice  from  the  legislative  branch 
of  the  Federal  Government.  In  turn,  various  groups 
of  mining  men,  representing  companies  producing  cer- 
tain metals;  attorneys  for  oil  companies,  and  executives 
of  power  companies  have  appeared  in  Washington,  and 
have  carefully  and  p;itiontly  explained  to  various  com- 
mittees the  need  of  constructive  legislation,  and  in 
regular  rotation  bills  h:ive  been  introduced  in  one  or  both 
houses  (if  Congress,  only  to  die  in  committee  or  in  con- 
fereiuc.  From  time  to  time  promises  of  legislation  have 
been  made,  and  Presidential  messages  have  been  written, 
in  re^'aid  to  the  development  of  power  and  the  release 
of  wilhdr.Twn  lands.  Hut  the  temporary  withdrawals 
still  sI;iik1,  and  the  producer  of  power  from  water  and 
the  proiliicer  of  power  from  oil  are  both  prevented  from 
develop  up  the  resourcrs  of  the  nation.  This  policy  of 
reprts  I  II  was  inconsistent  and  unfair  before  the  war. 
It  was  almost  fatal  to  tlie  prosecution  of  the  war,  and  if 
contiiHinl  will  certainly  he  fatal  to  the  development  of  a 
national  . mistructive  program   for  peace." 
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Reph 


lacing  Oliver-Filter  Shafts 

With  reference  to  the  article  published  in  the  Journal 
of  Nov.  9,  1918,  concerning  the  replacing  of  Oliver- 
filter  shafts,  the  method  described  was  soon  improved. 
The  pipe  used  was  2i  in.,  and  the  shaft  (pieces  of  the 
original  Oliver-filter  shaft)  2j\.  in.  As  there  was  ^  in. 
of  play  between  shaft  and  the  pipe,  the  pulp  worked  in 
between,  and  ground  the  shaft  and  pipe  seriously,  the 
pin  acting  as  a  pivot.  After  short  service  the  pipe 
worked  so  loose  that  no  satisfactory  packing  could  be 
held  in  the  packing  boxes. 

The  improvements  made  were  to  use  a  piece  of  shaft- 
ing about  8  in.  long,  with  a  pipe  on  each  end,  bolted  to- 
gether with  two  i-in.  bolts  and  with  lock  washers.  The 
paddle  blades  were  bolted  to  the  pipe,  and,  so  as  to  make 
it  possible  to  get  at  them  easily  from  the  side  of  the 
filter;  the  manhole  was  enlarged  to  18  x  12  in.  Inside 
the  stuffing  boxes  on  each  side  next  to  the  pulp  a  cast- 
iron  bushing  I  in.  long  was  placed.  This  fits  snugly 
inside  the  box  and  loosely  (^  in.  clearance.)  on  the 
shaft.  When  worn  down  i  in.  they  are  exchanged  for 
new  ones,  and  thus  save  the  wear  on  the  boxes,  keep  the 
shaft  in  the  center,  and  are  a  great  help  in  keeping  the 
packing  in  the  most  satisfactory  condition.  Gland 
water  cannot  be  used,  but  by  using  grease,  in  compres- 
sion cups,  the  service  is  good.  Chas.  Labbe. 

Nelson,  Nev.,  Dec.  15,  1918. 


Flocculation  in  Flotation 

In  an  article  which  appeared  in  the  Journal  of  Dec. 
28,  1918,  on  "Why  Minerals  Float,"  George  J.  Young 
ventures  the  hypothesis  "that  before  a  froth  can  be 
formed  it  is  necessary  to  have  conditions  present  that 
will  permit  of  the  flocculation  of  the  mineral  particles," 
such  conditions  being  brought  about  by  the  "addition  of 
an  electrolyte."  He  fortifies  this  statement  with  the 
following  experiment:  "Suspend  50  gm.  of  finely 
crushed  galena  in  5000  c.c.  of  water  rendered  alkaline 
with  25  gm.  caustic  soda,  and  maintain  it  in  suspension 
by  vigorous  agitation  in  one  part  of  the  vessel.  Now  add 
some  flotation  agent.  No  froth  will  form.  Gradually 
acidify  the  solution.  As  soon  as  acidity  is  reached,  a 
froth  will  appear  and  rise  to  the  surface  in  the  quieter 
portions  of  the  vessel."  In  describing  this  experiment 
he  states  that  "agitation  and  oil  failed  to  produce  a 
froth,  but  as  soon  as  an  electrolyte  was  added  a  froth 
appeared." 

From  the  above  experiment  it  is  evident  that  the  au- 
thor has  overlooked  the  fact  that  sodium  hydroxide  is 
a  strong  electrolyte,  being  almost  completely  ionized  at 
the  dilution  of  the  experiment.  No  mention  is  made 
of  the  kind  or  quantity  of  the  frothing  agent  used  in 
the  experiment  quoted.  Some  frothing  agents,  when 
used  in  alkaline  water,  possess  the  property  of  forming 
what  might  be  called  "     rmanent  emulsions,"  in  which 


state  they  are  not  active  for  froth  formation.  When 
such  a  condition  exi.sts,  the  addition  of  sulphuric  acid 
will  break  the  emulsion  and  free  the  reagent,  thus 
bringing  it  into  such  condition  that  it  will  form  a  frotli. 
It  is  probable  that  this  condition  existed  in  the  experi- 
ment described  by  Mr.  Young.  Although  data  were 
lacking  with  which  to  duplicate  this,  we  have  carried 
out  the  following  test  along  somewhat  similar  lines:  An 
amount  equaling  250  gm.  of  a  mixture  of  45So  galena 
and  55<;c  quartz  was  agitated  with  1250  c.c.  distilled 
water  rendered  alkaline  with  4  gm.  of  sodium  hydroxide. 
Upon  the  addition  of  0.15  c.c.  of  an  oil  mixture  (90% 
pine  oil,  10 '^c  kerosene),  a  stable,  mineral-bearing  froth 
resulted.  When  the  solution  was  acidified  with  sul- 
phuric acid,  a  slightly  more  selective,  less  stable  froth 
formed,  but  in  smaller  quantity. 

It  is  true  that  acid  is  often  beneficial  in  flotation, 
usually  by  the  formation  of  a  more  selective  froth. 
However,  in  many  cases  it  is  found  to  be  detrimental  to 


A-  QU/IRTZ 
B=  e^LENA 
Z  =  SPH/tL£/?IT£ 


POSITION  TAKEN  BY  .V  DROP  OF  HE.WT  T.-VR  OIL,  WHEN 
PLACED   ON  VARIOUS    MINER.VLS 

froth  formation,  and  some  ores  give  better  results  when 
an  alkaline  pulp  is  used. 

Mr.  Young's  contention  is  to  the  effect  that  floccula- 
tion is  necessary  for  froth  formation,  the  floccules  serv- 
ing to  trap  and  hold  the  globules  of  air  with  sufficient 
tenacity  to  cause  a  froth  to  form.  If  this  condition  ex- 
isted, the  mineral  should  appear  as  floccules  in  the 
bubble  film  of  the  froth.  We  have  made  careful  micro- 
scopic examination  of  over  2000  mineral-bearing  froths 
formed  from  a  number  of  different  ore.*;  and  with  a 
wide  variety  of  frothing  agents,  and  in  few  cases  has 
there  been  noticeable  any  flocculation  of  the  mineral. 
In  practically  all  cases  the  mineral  exists  in  the  film  in 
the  form   of  distinct,   individual  particles. 

The  tendency  of  oil  to  displace  either  air  or  water  is 
greater  at  the  surface  of  sulphide  particles  than  at  the 
surface  of  gangue  particles.  When  sufficient  oil  is  used 
to  cause  cohesion  of  the  sulphide  particles,  granula- 
tion will  result  under  proper  conditions.     Such  granu- 
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lation  is  detrimental  to  froth  formation.  It  is  possible, 
however,  to  form  granules  or  froth  with  the  same  con- 
ditions as  regards  frothing  agent,  by  a  slight  change  in 
other  conditions  of  the  experiment. 

It  ha>  been  our  experience  that  flocculation,  which  is 
incipient  granulation,  is  detrimental  to  both  froth  for- 
mation and  the  recovery  of  the  mineral;  and  that,  when- 
ever mineral  floccules  are  apparent  in  the  pulp,  any 
change  in  the  conditions  of  the  experiment  which  tends> 
to  decrease  the  flocculation  rssults  in  improvement  in 
both  froth  formation  and  metal  recover>'. 

As  to  the  question  of  obscure  chemical  reactions  be- 
tween oil  and  oxygen  adsorbed  on  the  surface  of  the  sul- 
phide particles,  the  most  striking  argument  against  such 
a  possibility  is  that  flotation  is  easily  explained  by  ref- 
erence to  well-known  physical  phenomena  and  without 
the  aid  of  hypothetical,  unlikely  chemical  reactions. 

Further,  many  of  the  reagents  used  in  the  flotation 
process  are  not  easily  oxidized,  and  some  are  themselve? 
oxidizing  agents.  We  have  carried  out  some  elementary 
experiments,  a  description  of  one  of  which  follows,  with 
a  view  to  studying  the  possibility  of  oil  oxidation  in  its 
connection  with  sulphide  oiling,  but  in  all  cases  the  re- 
sults have  tended  to  discredit  the  probability  of  such 
behavior. 

A  sample  of  a  heavy  tar  oil  (sp.gr.  1.14)  nns  mixed  for  ap- 
proximately on.^  hour  with  a  strong  solution  of  potassium  per- 
manganate which  had  previously  been  acidified  with  sulphuric 
acid.  The  resulting  mixture,  which  was  rather  viscous,  was 
washed  until  free  from  permanganate.  The  washed  viscous  oil 
was  then  warmed  to  decrease  its  viscosity  and  dropped  from  a 
pipette  onto  galena,  sphalerite,  and  quartz,  which  were  immersed 
in  water  at  approximately  60°  C.  The  position  taken  by  the  oil 
are  shown  in  the  accompanying  illustration.  The  positions  taken 
by  the  non-o.xidized  oil  were  the  same  as  those  taken  by  the 
oxidized  oil.  That  there  might  be  additional  oxidation  of  the 
treated  oil  by  r-xygen  adsorbed  on  the  surface  of  the  sulphide  la 
hardly  to  be  expected,  because  of  the  strong  oxidizing  action  of  the 
permanganate  solution. 

This  experiment  shows  that,  in  the  presence  of  water, 
the  oxidized  oil  is  no  better  and  no  worse  as  a  coating 
agent  than  the  unoxidized  oil;  in  other  words,  that  oxi- 
dation, even  though  it  might,  by  a  large  stretch  of  the 
imagination,  be  possible  at  the  oil-solid  contact,  plays 
no  part  in  the  covering  action.  Further,  the  persistence 
of  adsorbed  air  films  at  the  surface  of  submerged  sul- 
phide particles  is  an  assumption  for  which  no  proof  ia 
offered,  and  the  presence  of  such  films  on  the  surface 
of  particles  ground  under  water,  as  is  the  case  with 
flotation  feeds,  is  even  more  unlikely. 

C.  C.  Smith, 
A.  R.  Pickett. 
Hammond  Laboratory,  New  Haven,  Conn.,  Jan.  9,  1919 


International   Money 

Much  discus.sion  has  been  published  on  the  subject 
of  the  "Gold  Question,"  and  many  remedies  have  been 
suggested  for  the  betterment  of  conditions  for  gold 
producers.  The  simplest  argument,  is,  "Let  well  enough 
alone";  but  the  contention  that  present  conditions  are 
well  enough  is  a  debatable  one.  If  what  is  called  "busi- 
nes."*"  is  to  persist  in  world  life,  then  business  certainly 
will  adjust  it.self  automatically  to  conditions;  and  the 
adju.stment  will  begin  to  make  itself  noticed  as  soon 
ar.  there  is  rea.>"inable  assurance  that  some  of  the  condi- 
tions will  remain  fixed,  or  will  at  least  follow  some 
definite  and  logical  law  of  change. 


For  example,  if  the  I.  W.  W.  miners  at  Butte  an- 
nounce that  they  must  receive  $6  for  six  hours'  work 
each  working  day  during  March,  and  that  for  each  suc- 
cessive month  the  pay  must  be  increased  2.5c.  per  shift 
and  the  working  period  shortened  by  15  min.,  then  a 
simple  calculation  will  show  that  they  have  dreams  of 
getting  $0  for  three  hours'  work  during  the  month  of 
March,  1920.  But  before  the  year  had  passed  the  busi- 
ness of  mining  at  Butte  would  have  automatically  ad- 
justed itself,  and  the  pay  of  I.  W.  W.  miners  would  be 
zero  dollars  for  zero  hours  of  work. 

The  idea  that  the  value  or  price  of  gold  readjusted 
to  S40  per  oz.,  in  place  of  the  present  U.  S.  Government 
price  of  $20.67  or  $20.6718  per  oz.  (I  believe  that  I  was 
paid  at  the  rate  of  $20.67  the  last  time  I  sold  gold) 
certainly  sounds  interesting  to  one  who  has  not  made 
a  life  study  of  the  higher  phases  of  currency  problems. 
To  mo  it  sounds  like  the  reopening  of  many  old  mines, 
the  search  for  gold  and  the  discoverj-  of  mines  capable 
of  producing  gold  and  other  metals,  and — well,  it 
sounds  like  the  stuff  that  dreams  of  prosperity  are  made 
of.  Dreams  are  only  dreams,  but  the  old-fashioned 
American  spirit  used  to  make  some  dreams  come  true. 

I  recall  that,  when  a  youngster,  I  was  much  inter- 
ested in  a  poem  about  one  Darius  Green  and  his  flying 
machine.  It  was  interesting  to  dream  about  flying,  but 
our  wise  teacher  (who  had  studied  physics  in  a  serious 
way  for  many  years')  told  us  that  it  simply  could  not 
be  done.  So  when  economists  tell  us  that  gold  must 
remain  at  $20.67,  or  $20.6718,  we  should  endeavor  to 
forget  that  what  we  call  a  dollar  today  represents  cur- 
rency inflation,  and  dismiss  the  $40-per-ounce  idea  as  a 
heavier-than-air  dream. 

In  my  dreamy  way  I  have  advocated  that  the  proposed 
League  of  Nations  take  up  the  study  of  the  $40-per- 
ounce  idea,  and  at  the  same  time  consider  the  feasibility 
of  establishing  a  fixed  rate  of  exchange  or  the  coinage 
of  international  money  on  a  basis  of: 

One  pound  sterling  ^  five  dollars  ^  25  francs. 

The  idea  is  by  no  means  original.  At  this  time  any 
objections  from  Germany  may  be  ignored  as  unworthy 
t)f  consideration.  It  would  perhaps  be  a  constructive 
and  instructive  aid  for  the  Journal  to  reprint  an  edi- 
torial published  in  Vol.  2.5.  May  25,  1878,  p.  356,  under 
the  caption  "International  Money." 

William  B.  McKinlay. 

Yonkers.  N.  Y.,  Feb.  7,  1918. 


Teaching  Engineers  Economics 

The  question  as  to  what  should  be  taught  in  a  colle- 
giate course  in  mining  engineering  comes  up  from  time 
to  time  with  the  protosts  of  some  engineer  who  feels 
that  something  was  wrong  with  the  curriculum  of  his 
alma  mater.  The.<e  criticisms  are  undoubtedly  earnest 
and  sometimes  constructive,  but  are  so  widely  divergent 
in  ttiPir  recommendations  that  it  is  not  surprising  that 
th<\  b.Tve  so  little  effect.  That  which  seems  invaluable 
to  a  man  of  one  experience  seems  a  waste  of  time  to 
another  whose  work  has  led  him  into  a  different  field. 
It  !>;  probably  true,  as  has  been  often  pointed  out,  that 
th(  average  American  mining  school  tries  to  cover  too 
wide  a  cour.oe,  and  neglects  to  provide  a  sufficient  foun- 
dafiiMi  in  the  fundamentals  of  science  and  engineering. 
In  otiur  words,  the  student,   to  his   temporary  satis- 
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faction,  is  given  a  vast  amount  of  information,  most  of 
which  he  promptly  forgets,  instead  of  being  taught  to 
think  along  the  lines  of  his  profession. 

Nevertheless  it  seems  to  the  writer  that  the  point 
taken  by  "Engineer"  in  his  letter  to  the  Journal  of 
Nov.  9  was  well  taken.  Many  of  the  young  engineers 
of  this  generation  sooner  or  later  iind  that  their  ambi- 
tions lie  in  executive  or  administrative  work,  although 
few  of  them,  perhaps,  realize  it  while  in  college.  Grant- 
ing that  this  is  to  some  extent  true,  cannot  the  tech- 
nical school,  by  starting  them  thinking  along  economic 
lines,  be  of  greater  help  in  the  training  of  the  execu- 
tives which  the  coming  period  will  need?  It  is  the  for- 
tunate student,  rather  than  the  average  young  man,  who 
can  combine  the  broadening  influence  of  a  liberal-arts 
course  with  his  technical  training.  Yet  we  are  told 
by  one  of  the  leaders  of  the  profession  that:  "The 
engineer  is  going  to  have  from  now  on  such  obligations 
as  he  never  had  before;  ...  he  should  saturate  him- 
self with  sound  economic  doctrine."  And  certainly  the 
biggest  problems  confronting  mining  executives  today 
are  not  strictly  technical.  They  are  problems  which  the 
novitiate  could  observe  and  study  effectively,  if  his  at- 
tention were  called  to  them  and  were  he  trained  to  study 
them  systematically.  To  make  the  suggestion  as  con- 
structive as  possible,  I  venture  to  offer  the  following 
outline  for  a  course  of  study,  which  might  be  called, 
for  lack  of  a  better  name,  "mining  economics": 

1.  The  Organization  and  Financing  of  Mining  Com- 
panies. Methods  of  Organization.  Stocks.  Bonds. 
Comparison  With  Industrial  or  Railroad  Companies. 
Over-  and  Under-Capitalization.  Tendency  Toward 
Large  Coi-porations.    Duties  to  Stock  Owners.    Reports. 

2.  Personnel  Organization.  Functions  of  Depart- 
ments and  Executive  Officers.  Importance  and  Value  of 
Definite  Distribution  of  Authority.  Education  and 
Training  of  Shift  Bosses.  Training  of  Men  for  Execu- 
tive Positions.  Efficiency  Work — Its  Value  and  Limi- 
tations. 

3.  Problems  of  Labor.  The  Increasing  Recognition 
and  Importance  of  "Welfare  Work."  Labor  Unions. 
Grievance  Committees.  The  Education  of  the  Laboring 
Class,  ■  Especially  Against  Bolshevik  Doctrines.  Im- 
provement of  Living  Conditions.  Dangers  of  Paternal- 
ism. Insurance  and  Sickness  Compensation.  Bonus 
System.     Profit-sharing. 

Such  a  course  would  naturally  be  restricted  to  senior 
or  post-graduate  students.  It  would  be  necessary  to 
avoid  the  natural  tendency  of  the  instructor  to  over- 
reach his  mark  by  attempting  to  go  more  deeply  into 
the  subject  than  the  status  of  the  class  warranted. 
In  avoiding  that  difficulty  it  would  be  as  easy  to  sail 
onto  the  other  rock,  namely,  the  making  of  the  course  a 
mere  dispensation  of  "dope,"  with  the  thinking  all  done 
for  the  student,  in  which  case  the  value  would  most 
certainly  be  small  In  beginning  the  study  of  each  sub- 
ject, the  instructor  might,  in  a  lecture,  outline  the 
problem  and  point  out  the  important  points.  Members 
of  the  class  would  then  be  given  reading  assignments 
to  books  of  reference,  technical  journals,  and  papers, 
which  already  constitute  a  considerable  source  of  in- 
formation. To  these  the  instructor  might  add  as  sug- 
gested by  the  outline,  the  examples  cited  being  but  a 
few  of  those  equally  apropos.  The  reports  on  these 
references  would  be  given  orally  to  the  class,  the  func- 


tion of  the  instructor  being  merely  to  stimulate  and  di- 
rect discussion.  Of  course,  much  would  depend  upon 
the  personality  of  the  instructor,  as  it  does,  indeed,  in 
any  course.  It  would  be  obviously  impossible  to  go 
deepl}'  into  all  the  subjects  mentioned,  but  if  the  student 
could  be  given  an  interest  and  studious  attitude  toward 
these  problems,  surely  the  time  would  be  well  spent. 
Miami,  Ariz.,  Feb.  2,  1919.  A.  P.  Allen. 


Rocky  Mountain  Club  To  Welcome 
Returning  Fighters 

The  Rocky  Mountain  Club  has  been  officially  desig- 
nated by  Hon.  Robert  D.  Carey,  Governor  of  Wyoming, 
s  official  representative  to  welcome  Pershing's  boys 
from  Wyoming  when  they  arrive  in  New  York,  thou- 
sands of  miles  from  home.  The  Legislature  of  Wyo- 
ming has  made  an  appropriation  of  $10,000  for  the 
purpose. 

Governor  Stewart  of  Montana  officially  designated 
the  club  to  represent  Montana  in  welcoming  Montana 
boys,  and  the  Rocky  Mountain  Club  has  been  advised 
that  a  bill  has  been  presented  to  the  Legislature  calling 
for  an  appropriation  of  $2-^,000  for  this  purpose.  The 
Rocky  Mountain  Club  is  further  advised  that  Senate 
Bill  No.  48  (Rocky  Mountain  Club  Bonus  of  $10,000 
Entertainment  of  Arizona  Troops  in  New  York  City) 
has  passed  its  second  reading  and  has  been  referred  to 
the  Committee  on  Appropriations. 

The  Rocky  Mountain  Club  has  cabled  to  General 
Pershing  that  it  has  been  designated  to  welcome  his 
boys  from  the  states  mentioned. 

It  is  a  matter  of  regret  that  too  many  of  our  return- 
ing fighters  have  been  landed  here,  far  from  their  home 
and  friends,  without  even  a  welcoming  cheer.  They 
wander  about  this  city  looking  for  a  friendly  face — too 
often  in  vain.  Let  us  no  longer  permit  the  iron  of  in- 
difference to  sear  their  souls  and  make  them  doubt  if 
their  sacrifices  were  understood.  Give  them  a  real 
Western  welcome  straight  from  the  heart,  as  soon  as 
they  set  foot  upon  their  home  soil — a  welcome  that  will 
assure  them  they  are  appreciated,  and  that  their  sacri- 
fices for  the  cause  of  humanity  have  not  been  in  vain. 

Every  resident  and  former  resident  and  those  inter- 
ested in  the  Rocky  Mountain  and  Pacific  Coast  states 
with  which  the  Rocky  Mountain  Club  is  identified,  men 
and  women,  who  may  be  in  New  York  during  the  period 
of  demobilization — all  are  asked  to  help  in  order  that 
the  welcome  their  boys  receive  will  be  from  the  hearts 
of  their  own  people.  H.  Wall, 

Secretary  Rocky  Mountain  Club  of  New  York. 

New  York,  Feb.   11,   1919. 


Co-operation  Among  Small  Mines 

The  article  in  the  Journal  of  Nov.  9  is  a  move  in  the 
right' direction.  It  is  a  matter  of  surprise  to  me  that 
writers  in  the  Journal  appear  to  neglect  the  small  op- 
erator. Many  small  operators  are  to  a  certain  degree 
pioneers,  and  are  dependent  upon  the  Journal  for  tech- 
nical information.  They  must  depend  upon  the  technical 
papers  to  bring  to  their  attention  new  milling  and  metal- 
lurgical appliances.  This  in  my  judgment  has  been 
neglected.  Miner. 

San  Miguel,  Colombia,  S.  A.,  Dec.  15,  1918. 
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I        Details  of  Milling  and  Smelting        I 

iiiiiiiiimiimmmmniiiimii iiiimmiiitimiiiiiiu iiiiiiiii iiiii iiiiiiiiiiii iiiiriiiiiiii iimiiiiii i iiiiiiiiiiiiiiiii i iiiiiiii iiiiiiiiii tiiiiiiiii i iimi iii iiiiiriiii iiiiirimiiiimimiiiiiiii 


In  a  number  of  pha.ses  of  the  dressing  and  treat- 
ment of  ores,  it  i.s  found  necessary  to  maintain 
a  constant  level  of  pulp  in  certain  machines.  This 
is  especially  true  in  the  case  of  flotation  cells, 
where  the  regulation  is  preferably  insured  by  the 
automatic  adjustment  of  the  underflow,  or  tailing 
pulp.  In  the  article  on  "Pulp-Level  Control"  a 
few  simple  and  effective  methods  of  maintaining 
a  constant  head  in  flotation  cells  are  described; 
and  it  will  be  found  that  the  suggestions  embody 
schemes  that  are  equally  applicable  to  many  other 
phases  of  wet  metallurgical  work. 


Operations  in  connection  with  the  repair  of  the 
arms  of  a  roasting  furnace  are  desirably  performed 
with  ease  and  without  unnecessary  )jss  of  time. 
The  note  herewith  published — "Furr  '.ce  Arm  Car- 
riage"— describes  a  special  type  of  rack  and  roller, 
by  the  use  of  which  the  am..  ..lay  be  removed 
expeditiously  and  with  the  minimum  of  handling. 
The  detail  is  an  improvement  which  has  been 
adopted  at  the  reduction  works  of  one  of  our  most 
prominent  and  progressive  copper-mining  companif 


One  of  the  troubles  usually  encountered  in  the 
operation  of  the  ordinary  design  of  sliding  chute 
gai,e  arises  from  the  circumstance  that  fine  ore  and 
grit  are  likely  to  collect  in  the  channel  in  which 
the  partition  slides,  thus  making  it  extremely  difll- 
cult  to  open  or  close  the  gate.  The  suggestion 
published  herewith,  and  described  in  the  short 
article  entitled  "Improved  Design  of  Chute  Gate," 
aims  to  obviate  this  condition  by  the  provision  of  a 
chamber  around  the  edges  of  each  side  of  the  slide, 
and  arranged  with  discharge  ports  which  permit 
the  accumulated  fines  to  escape. 


Pulp- Level  Control 
By  Claude  T.  Rice 

Uniform  conditions  are  necessary  in  order  to  obtain 
the  beat  results  by  flotation.  One  of  the  most  important 
points  needing  attention  is  the  level  of  the  water  in  the 
cell.  On  moat  of  the  Callow  machines  used  in  the 
(  neur  d'Alene  plants  this  is  regulated  by  means  of  a  float 
pan  and  a  lever  which  opens  and  closes  the  discharge 
valve.  A  .screw  is  generally  u.sed  to  vary  the  length  of 
the  rod  carrying  the  taper  plug  which  regulates  the  dis- 
charge of  the  tailings. 

A  more  convenient  method  of  regulating  the  length  of 
the  plug  rod  is  used  at  the  Gold  Hunter  plant.  It  con- 
sists of  a  notched  plate  A  (Fig.  1),  which  slides  be- 
tween two  guide  plates  H  on  the  float  arm  C.  The  valve 
rod  F.  which  carries  a  taper  plug  G  (for  regulating  the 
discharge  of  tailings  from  the  tank),  is  flattened  and 
has  two  straps   "  riveted  to  it,  which  carry,  near  the 


top,  tho  pin  E,  which  in  turn  rests  in  a  notch  of  the 
plate  A  By  depressing  the  float  arm  and  moving  the 
pin  inf  i  .'other  notch,  the  size  of  the  discharge  open- 
ing ct.i  be  varied  in  accordance  with  the  amount  of  feed 
the  m  chine  is  treating.  After  this  main  adjustment 
■s  nace  any  variation  in  the  water  level  is  corrected  by 
'.'■■^  dp  or  down  movement  of  the  float  pan. 


PIG.   1.     RKOI 


zr>  .\T  TiiK  f;oi,n  mi-ntkr  \fii^L. 


At  many  mills  the  float  regulation  of  the  water  level 
is  not  favored,  and  more  positive  means  are  preferred. 
One  such  method  consists  of  a  gooseneck  di.scharge  de- 
vised by  C.  L.  Hewitt  and  George  Crerar.  A  pipe  leads 
from  the  bottom  of  the  cell  tank  (Fig.  2).  A  tee  A 
is  screwed  onto  this,  so  that  the  bulk  of  the  tailings 
is  discharged  through  opening  R  in  a  regulating  plug 
that  fits  into  the  main  di.scharge  opening  of  the  tee.  A 
niiiple  C  connects  the  tee  to  the  gooseneck  overflow  pipe 
I)  through  an  elbow.  The  size  of  opening  R  is  made 
such  that  though  most  of  the  tailings  discharge  through 
it,  any  excess  rises  in  the  gooseneck  and  discharges 
through  that.  By  swinging  the  gooseneck  on  the  nipple  C, 
the  water  level  in  t)ic  ilotatinn  machine  is  controlled. 

This  gooseneck  regulation  of  the  water  level  is  prefer- 
able to  that  obtained  with  the  float  and  taper  plugs,  but 
it  does  not  give  a  really  positive  regulation,  and  for  thni 
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reason  is  not  so  good  as  one  which  has  been  devised 
at  the  Bunker  Hill  &  Sullivan  plant  by  R.  S.  Handy.  This 
consists  of  an  air  lift  A  (Fig.  3)  in  a  vi^ater  box  B,  that 
lifts  the  tailings  into  discharge  box  C,  from  which  they 


Bunker  Hill  machine.     It  is  fhe  best  method  when  air 
is  available,  as  it  generally  is  in  flotation  installations. 


Furnace  Arm  Carriage 

A  special  arrangement  is  used  at  tha  Anaconda  '^op- 
per  Mining  Co.'s  reduction  works  at  Anaconda,  Mont., 
in  connection  with  the  operation  of  removing  the  arm.* 
from  the  multiple-hearth  roasting  furnaces. 


f  Plug  Discharge 


FIG.   2      GOOSENECK  LEVEL  REGULATOR 

leave  through  pipe  E  in  its  bottom.  The  water  rises  in 
box  B  and  overflows  through  the  adjustable  gate  D  into 
the  discharge  box  C.  Thus  the  level  of  the  water  in 
the  flotation  machine  is  maintained  in  a  positive  man- 


FURNACE    ARil    CARRIAGE 

Details  will  be  readily  understood  by  reference  to  the 
accompanying  cut,  which  shows  the  furnace  arm  rest- 
ing on  a  specially  designed  carriage,  which  runs  on  the 
track,  as  shown.  The  track  is  placed  temporarily  under 
the  arm  to  be  removed,  the  arm  lowered  to  the  carriage 
standing  to  receive  it,  and  both  are  drawn  out  onto  a 
truck  which  stands  outside. 


Improved  Design  of  Chute  Gate 

By  W.  L.  Prouty 

Loss  through  leakage  often  occurs  in  chutes  carry- 
ing fine  material ;  and  it  is  sometimes  impossible  to  close 
the  gate  tightly,  or  to  open  it  after  a  shutdown. 


FIG.    3.      AIR-LIFT   REGULATOR 

ner,  as  the  elevation  of  the  notch  in  gate  D  determines 
the  water  level  throughout  the  whole  machine.  This 
discharge  can  be  used  on  other  types  as  well  as  on  the 


CHUTE  GATE  OF  NOVEL  DESIGN 


The  adoption  of  the  tj^ie  of  gate  shown  in  the  ac- 
companying cut  has  resulted  in  an  avoidance  of  trouble 
from  such  a  source ;  and  it  has  met  requirements  better 
than  any  other  design  in  general  use. 
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Industrial  News  from  Washington  | 

By  Paul  Wooton,  Special  Correspondent  | 
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Agree  on  War-Minerals  Relief 

After  prolonged  discussion,  the  conferees  on  the  Dent- 
Chamberlain  bill  providing  for  the  legalization  of  in- 
formal contracts  adopted  a  section  intended  to  cover 
certain  losses  sustained  in  the  endeavor  to  increase  the 
supply  of  war  minerals.  Section  5,  as  finally  agreed 
upon  in  conference,  reads  as  follows: 

Sec.  5.  That  the  Secretary  of  the  Interior  be,  and  he  is  hereby, 
authorized  to  adjust,  pay.  or  discharge  any  agreement,  express 
or  implied,  upoa  a  fair  and  equitable  basis  the  amount  or  amounts 
of  money  heretofore  invested  or  contracted  to  be  invested  and 
obligations  incurred  in  good  faith  by  any  and  all  persons,  firms, 
or  corporations  for  producing  or  in  good  faith  acquiring  prop- 
erty for  producing,  within  the  I'nited  States,  for  the  purpose  of 
supplying  the  urgent  needs  of  the  nation  during  the  war.  any 
ores  or  mineral  substances  mentioned  and  enumerated  in  the 
act  entitled  "Asi  act  to  provide  further  for  the  national  security 
and  defense  by  encouraging  the  production,  conserving  the  supply, 
and  controlling  the  distribution  of  those  ores,  metals,  and  minerals 
which  have  formerly  been  largely  imported,  or  of  which  there  is 
or  may  be  an  inadequate  supply."  approved  Oct.  3,  1918.  the 
production  of  which  was  requested  or  demanded  by  the  War  In- 
dustries Board,  the  War  Trade  Board,  the  Shipping  Board,  the 
Emergency  Fleet  Corporation  or  the  Department  of  the  Interior 
and  which  has  been  performed  in  whole  or  in  part  by  any  such 
person,  firm,  or  corporation  prior  to  Nov.  12.  1918  ;  and  that  said 
Secretary  ascertain,  determine,  adjust,  liquidate,  and,  out  of  the 
moneys  provided  and  appropriated  by  said  act.  pay  to  the  parties 
justly  entitled  thereto  the  amounts  of  such  losses  and  damages  as 
he,  the  said  .Secretary,  shall  find  and  determine  to  have  been 
sustained  by  reason  of  having  made  said  investments  for  said 
purposes,  and  tnat  in  each  case  he  shall  make  such  determin.i- 
tlon.  provision,  settlement,  advancement,  or  final  paytnent.  or  by 
agreement  with  claimants  take  such  other  action  as  he  shall  find 
and  determine  to  he  just  and  equitable ;  that  the  decision  and 
action  of  said  Secretary  in  each  case  shall  be  conclusive  and 
final ;  that  all  i>.>yments  shall  be  made,  and  all  expenses  incurred 
by  the  said  Secretary  shall  be  paid  from  the  funds  appropriated 
by  the  said  act  of  Oct.  5.  1918.  and  that  said  funds  and  appro- 
priations shall  continue  to  he  available  for  said  purposes  until 
such  time  as  the  said  Secretary  shall  have  fully  exercised  the 
authority  hereby  granted  and  performed  and  completed  the  duties 
hereby  provided  and  imposed:  Provided,  however.  That  said 
Secretary  shall  consider,  approve,  and  dispose  of  only  such  claims 
as  shall  be  made  hereundef  and  filed  with  the  Department  of  the 
Interior  within  three  months  from  and  after  the  approval  of  this 
act. 

That  a  rcpoit  of  all  operations  under  this  section.  Including 
receipts  and  disbursements,  shall  be  made  to  Congress  on  or  be- 
fore the  first  Monday  In  Fiecemher  of  each  year. 

That  nothing  In  this  section  shall  be  con.strued  to  confer  Juris- 
diction upon  aiiy  court  to  entertain  a  suit  against  the  United 
States. 


Potash    Independence   Deemed   Possible 

Within  five  years  the  United  States  can  be  independent 
in  the  matter  of  potash  if  means  are  provided  to  safe- 
guard the  development  of  the  domestic  industry,  pro- 
ducers told  the  Senate  Committee  on  Mines  and  Mining 
at  a  hearing  which  began  Feb.  13.  George  Otis  Smith, 
the  director  of  the  U.  S.  Geological  Survey,  speaking 
in  favor  of  the  bill,  which  was  drafted  originally  in  the 
Interior  Department  and  apprc)ve<l  by  the  Secretary  of 
the  Interior,  said: 

Under  this  bill,  n  market  Ix  provided  for  domestic  potash.  That 
market,  to  some  degree,  ran  he  competitive  among  the  various 
producers,  but  protected  agnlnsl  foreign  competition.  An  Im- 
port license  Is  to  be  Issued  conditioned  u|ion  purchase  or  agree- 
ment to  purchase,  sny.  SO"!-  of  domestic  potash.  The  price  Is  not 
a.  question — the  lower  the  better.  The  consumer  and  the  producer 
ran   work   that   out.      The   producer   Is  protected   hy   the   assurance 


of  the  market   through   this  bill       The   consumer,    in   turn,   is  safe- 
guarded by  the  proviso   enforcing  a   fair   price. 

Dr.  Smith  also  explained  that  the  Government  has 
been  endeavoring  to  stimulate  the  production  of  potash 
since  1911,  when  the  action  of  the  German  potash  mo- 
nopoly had  brought  about  a  commercial  war.  It  was 
stated  by  representatives  of  all  domestic  producers  that 
they  would  make  no  claim  for  relief  under  the  War- 
Minerals  Relief  Act  provided  the  potash  bill  were 
passed. 

Senator  Jones,  of  New  Mexico,  fears  that  the  price 
will  be  fixed  at  the  high-cost  level  if  the  bill  should  be 
passed  in  its  present  form.  He  prefers  that  the  Gov- 
ernment purchase  at  varying  but  reasonable  prices  all 
domestic  potash  and  resell  it  to  the  consumer  at  the 
average  price.  This,  he  admitted,  would  require  the 
formation  of  a  Government  corporation  with  a  revolv- 
ing fund  of  several  million  dollars.  The  bill,  as  orig- 
inally drafted  in  the  U.  S.  Bureau  of  Mines,  contained 
a  provision  for  such  a  corporation,  but  it  was  eliminated 
by  Secretary  Lane  to  make  administration  of  the  bill  as 
simple  as  possible. 

The  producers  attempted  to  establish  that  they  would 
be  able  promptly  to  reduce  costs  and  to  improve  their 
processes  to  the  point  where  they  will  be  able  to  compete 
with  many  other  producers.  If  no  such  steps  as  have 
been  suggested  are  taken,  they  will  be  forced,  within  a 
very  few  months,  to  compete  with  German  stocks,  some 
of  which  were  piled  up  by  the  labor  of  prisoners  of 
war.  If  the  several  lines  of  potash  development  are  not 
killed  within  the  next  six  months,  it  is  believed  that  a 
sufficient  start  will  have  been  obtained  to  insure  the 
country  a  permanent  potash   industry. 

Arthur  C.  Harragin.  the  secretary  of  the  American 
Trona  Corporation,  told  the  committee  that  he  realized 
that  it  must  be  convinced  that  it  will  be  possible,  within 
a  short  time,  to  compete  with  foreign  producers.  His 
statement  with  regard  to  costs  at  Searles  Lake,  which  is 
the  first  of  the  kind  to  be  made  public,  is  in  part  as 
follows : 

Our  average  production  costs  per  ton  of  potassium  chloride  In 
inis  at  Searles  Ijike  were  as  follows:  Steam  plant.  $19.60;  lBl>or. 
$1".  ii.T  :   cost  of  fcrlne.    S2c  ;    and  plant   overhead.    $3.85;    total.    $S0. 

To  this  amount  must  br  added  $3.7.1  and  $3..nn  for  general 
"virhead  and  sales  exiiense.  respectively,  making  a  total  cost  of 
$.17. '.IB  to  produce  one  ton  of  100'",  KCI  salts  Therefore,  the  total 
cost  to  produce  one  Ion  of  potash  salts  of  a  grade  of  SO"^  KCI. 
about  B0%  KjO,  Is  $31  :•!■>  The  freight  and  war  tax  Is  a  '■postage- 
stamp  rate"  of  $17. "J  per  ton  of  salts  from  Trona.  Calif.,  to  any 
of  the  market  centers  In  the  southeast  The  total  cost  to  us  de- 
Mv.T.d  I.-,  therefore.  $(S  97  per  ton  of  salts  of  80'^:    KCI. 


The  quantity  of  crude  petroleuni  marketed  from  oil 
wells  and  field-storage  tanks  in  the  United  States  in 
101 H  reached  the  record-breaking  total  of  34.'>..500,000 
bbl.,  as  .shown  by  preliminary  estimates  made  by  John  D. 
Northrup.  of  the  U.  S.  Geological  Survey,  Department 
of  the  Interior.  This  output  is  an  apparent  gain  of  S'^r 
over  the  former  high  record.  335..315.f>01  bbl.  establi.shed 
in   1017. 
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Monthly  Copper  Production  for  1918 

The  table  which  appears  herewith  is  compiled  from 
reports  received  from  the  respective  companies  (except 
in  the  cases  noted  as  estimated),  together  with  the 
reports  of  the  U.  S.  Department  of  Commerce  as  to 
imported  material,  and  in  the  main  represents  the 
crude-copper  content  of  blister  copper,  in  pounds. 

MONTHLY  CRUDE-COPPER  PRODUCTION,    1918 

SeptPmbur  October  November  December 

Alaska  shipments 4,216,816  4,142,744  6.607,216  16,407,461 

.Arizona : 

Arizona  Copper 4,330,000  4,060,000  4,000,000  3,600.000 

Cons.  Ariz.  Smelting 1,200,000  1,200,000  1,030,000  1,060.000 

Inspiration 7,800.000  8.125,000  7,500,000  7,350,000 

Magma 747,805  949,455  992,271  1,049,783 

Miami 5,012,865  4,945,178  4,382,170  4,989,435 

New  Cornelia  (a) 2,468,000  2,390,000  2,272,000  2,804,000 

Old  Dominion 2,292,000  2,373.000  2,101,000  2,686.000 

Ray 7,250,000  7,490,000  7,020,000  5,800,000 

Shannon 722.000  800,000  684,000  688,000 

Shattuck  Arizona 686,844  744,069  583,655  506,332 

United  Verde  Extension...  4,623,300  4,702,500  4,348,942  4,000,000 

OtherArizona 25,002,934  26,604,700  24,567,938  22,765,668 

California: 

Mammoth 1,140,000  910,000  1,140,000  1,660,000 

Michigan; 

Calumet  &  Hecla 10,341,468  11,929,929  10,499,711  10,539,706 

Other  Lake  Superior  (6)...  7,000,000  7,000,000  7,000,000  7,000,000 

Montana: 

Anaconda 21.800.000  23.450.000  22.600,000  21,900.000 

EastButte 2,134,700  1,823,000  2,100,000  1,929,720 

Nevada; 

Mason  Valley 1,682,340  1,086,200  1,073,400  1,273,176 

Nevada  Cons 6,670,415  6,700,000  6,601,000  5,800,000 

New  Meadco: 

Chine 7,936,000  7,063,000  6,464,285  5,507,635 

Utah: 

UtahCopper 17,785,000  19,000,000  16.500,000  13,835,000 

Eastern  smelters  (6) 1,750,000  1,750,000  1,750,000  1,750,000 

Total  reported 144,592,487     149,238,775      141,817,588      144,901,916 

Others,  estimated 13,400,000       19,400,000        17,400,000        16,900,000 

Total  United  States 157,992,487  168,638,775  159,217,588  161,601,916 

Imports:   Ore  and  concen- 
trates, etc 10,828,810  10,112,365  15,399,815  10,196,022 

Imports  in  blister,  etc 37,570,650  33,884,114  27,793,791  26,405,704 

Grandtotal 206,391,947  212,635,254     202,411,194     198,403,642 

British  Columbia: 

Canada  Copper  Corpn 142,466  191,433 

GranbyCons 3,371,535  2,549,474         2,147,405         2,955,450 

Mexico; 

Boleo 1,754,000  1,873,760         2,072,324         1,785,840 

Canatiea    4,900,000  4,300,000         5,100,000         5,100,000 

Phelpa.   "Dodge,     Mexican 

properties 4.308,845  3,791,602         3,551,418          2,023,000 

Other  Foreign: 

CerrodePasco 6,150,000  5,836,000         5,398,000         6,410,000 

Chile 7,346,000  8,548,000         9,854,000       10,902,000 

Katanga 4,887.598  3,306,900            551,250         2,513.244 

Backus  &  Johnston 2,435.442         2.503,945  2,103,163  

(a)  Only  electrolytic  cathodes  are  entered.  New  Cornelia  also  produces  some 
copper  frona  ores  sent  to  Calumet  &  Arizona  smeltery,  which  i?  includt  d  under 
"OtherArizona."    (!■)  Estimated. 

The  production  of  the  United  States  by  months  dur- 
ing 1918  is  as  follows: 

Pounds 

January 165,431,568 

February 160,011,364 

March 185,525,168 

April 163,207,096 

May 181,070,350 

June 166,723,599 

July 159,329.031 

August 165.550.799 

September 1 57,992,487 

October 168,638,775 

November 159,217,588 

December 161,801,916 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  U.  S.  Department  of  Commerce,  and  includes 
Kennecott  production  from  its  Alaskan  mines. 

The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Canada  Copper,  Granby,  Cananea,  Braden,  Cerro  de 
Pasco,  and  Chile.  As  a  matter  of  record,  however,  the 
individual  figures  are  given  after  the  total.  We  also 
report  the  production  of  the  Boleo  and  Katanga  com- 
panies, whose  copper  does  not  come  to  the  United  States. 

By  error,  the  figure  for  "Others,  estimated,"  in  Oc- 
tober was  given  as  4,100,000  instead  of  19,400,000.  This 
changes  the  total  for  the  United  States  to  168,638,775, 
and   the   grand    total   to    212,635,254. 


Gold  Committee's  Report  Made  Public 

Washington  Correspondence 
No  steps  should  be  taken  by  the  Government  to  stim- 
ulate or  promote  the  production  of  gold.  This  is  the 
judgment  expressed  tiy  a  committee  appointed  by  the 
Secretary  of  the  Treasury,  on  Nov.  2,  to  investigate 
the  gold  situation.  The  committee  consists  of  Albert 
Strauss,  Edwin  F.  Gay,  Raymond  T.  Baker,  Emmet  D. 
Boyle  and  Pope  Yeatman.  The  report  was  submitted 
to  the  Secretary  of  the  Treasury  on  Feb.  11.  After 
reviewing  gold-mining  conditions  prior  to  the  armistice 
and  describing  the  change  that  took  place  when  hostili- 
ties ceased,  the  committee  draws  these  conclusions: 

Under  these  circumstances,  there  is  in  our  oiiinion  no  need  for 
artificial  stimulation  of  ^old  production.  Not  only  has  any  need 
therefor  passed,  but  there  have  come  into  operation  causes  that 
will  in  due  lime  restore  all  industry,  including  the  mining  of 
gold,  to  a  normal  basis.  Gold  mining  will  then  become  again 
normally  profitable  and  respond  automatically  to  normal  stimuli. 

It  is  therefore  the  judgment  of  this  committee  that  no  steps 
should  be  taken  by  the  Government  to  stimulate  or  promote  the 
production  of  gold. 

The  representatives  of  the  gold-mining  interests  very  properly 
based  their  suggestions  for  relief  on  the  public  necessity  for  a 
larger  production  of  gold  and  not  on  the  hardships  suffered  by 
them  as  parties  interested  in  an  industry  in  which  the  margin 
of  profit  had  been  rapidly  shrinking,  and  in  many  cases  had 
entirely  disappeared  or  been  turned  into  a  losai  They  recognized 
that  such  dimini.ihing  profits  and  such  losses  were  inevitable  under 
the  shifting  conditions  of  war.  and  that  merely  as  producers  they 
had  no  better  claim  to  relief  than  any  other  section  of  the  com- 
m.unity  sufferir;g  a  reduction  of  profits  or  incurring  losses  under 
the  changing  incidence  of  war  conditions. 

In  the  course  of  its  consideration  of  the  subject  referred  to  it, 
this  committee  has  conferred  with  a  committee  appointed  by  the 
American  Gold  Conference  held  at  Reno  in  August,  1918,  under 
the  presidency  of  Governor  Emmet  D.  Boyle  of  Nevada  ;  it  haa 
had  the  benefit  of  the  very  complete  survey  of  the  conditions  of 
the  gold-mining  industry  contained  in  the  report  dated  Oct.  30, 
1918.  of  the  committee  appointed  by  the  Secretary  of  the  Interior 
to  study  the  gold  situation,  of  which  Hennen  Jennings.  Esq..  was 
chairman:  and  of  the  report  dated  Nov.  29.  1918,  of  the  gold- 
production  committee  appointed  by  the  commissioners  of  the 
British  Treasury  under  the  chairmanship  of  Lord  Inchcape  ;  and 
the  committee  has  conferred  with  or  seemed  the  views  of  Prof. 
Irving  Fisher  and  other  eminent  economists,  besides  which  it  has 
had  referred  to  it  a  considerable  volume  of  correspondence  ex- 
pressing widely  varying  views  which  had  been  received  by  the 
.■Secretary  of  the  Treasury  and  the  Director  of  the  Mint. 

It  is  interesting  to  note  that  the  British  Treasury  committee  ar- 
rived at  the  same  conclusion  as  that  which  we  have  reached. 

We  cannot  refrain  from  expressing  gratification  at  the  sub- 
stantial unanimity  of  opinion  among  those  whose  position  or  ex- 
perience entitles  their  views  to  respectful  consideration  against 
suggested  measures  of  relief  that  would  have  had  a  tendency 
to  undermine  or  upset  our  standards  of  value. 

Foreign  Notes 

When  the  Germans,  after  the  collapse  of  Russia,  over- 
ran the  country,  one  of  their  first  objectives  was  the 
manganese  mines  in  the  Ukraine  and  the  still  larger 
deposits  of  that  mineral  in  the  Caucasus. 

The  new  works  of  the  Companhia  Siderurgica  Mineira 
at  Sahara,  Minas  Geraes,  Brazil,  will  be  one  of  the  most 
important  iron  works  in  South  America.  The  company 
has  a  large  stock  of  fuel  with  which  to  begin  work  as 
soon  as  the  machinery  is  installed. 

The  surplus  production  of  antimony  is  so  consider- 
able in  France  that  this  industry  can  hardly  continue  to 
e.xist  on  a  paying  basis  unless  producers  come  to  an 
under.standing  among  them.selves. 

Modern  antimony  works  were  established  in  Tonkin 
during  the  war  by  the  firm  of  Schon  &  Rhay.  Both 
native  and  Chinese  ore  is  worked  up. 
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Mining  Regiment's  Return  Delayed 

The  27th  Engineers  is  still  at  Nantes.  When  the 
regiment  entrained  at  Givry,  early  in  January,  it 
thought  that  it  was  well  on  its  way  home.  It  appeared, 
however,  that  transportation  facilities  were  far  short 
of  the  requirements  to  transport  the  men  and  that 
there  were  numerous  organizations  ahead  of  the  27th 
Engineers  on  the  priority  list.  In  the  meanwhile,  the 
time  has  been  spent  in  the  daily  routine  of  drills  and 
inspections,  which  are,  if  anything,  more  severe  than 
before  leaving  the  United  States.  After  the  excitement 
of  life  at  the  front,  the  men  are  heartily  sick  of  the 
present  stagnant  existence.  However,  it  seems  likely 
they  will  surely  be  home  in  March.  We  understand 
that  the  regiment  is  destined  to  go  to  Camp  Devens, 
at   Ayer,   Mass. 

HOW  THE  CO.MI-ORT  KUXt>  STANDS 

Reciipts  to  J.-»n.   t.  191!>.  including  Interest $19.74.i.21 

Alasiku    Alining  and   Engineering   .'Society 111.00 

W.    H,  ("orbould    6..^0 

Dovf  r    Laboratory     2.00 

W.   L.   ytrailss 10.00 

Employees   Uraden   Copper  Co..   Chile 34.00 

W.  r.  J.  Bartels 20.00 

Janiiarv     interest     15.75 

H.   V.    .Maxwell    5.00 

I..conard    Loehr     5.00 

■  I'ar!    ,1.    Trauerman    (second    contribution) 5.00 

Total     $19,959.46 

Checks  should  be  made  payable  to  W.  R.  Ingalls, 
treasurer  of  the  Association  of  the  27th  Engineers. 
Owing  to  the  work  of  administering  the  Comfort  Fund, 
contributions  are  acknowledged  only  in  the  columns  of 
the  Journal. 


Planning  Sale  of  Government's  Metals 

The  War  Department's  surplus  stocks  of  copper, 
brass,  and  lead  are  to  be  marketed  in  a  way  that  will 
have  the  least  possible  effect  on  the  market.  Before 
any  plan  is  adopted  for  the  sale  of  these  stocks,  pro- 
ducers  will   be  consulted. 

At  a  preliminary'  conference  with  representatives 
of  the  lead  industrj',  it  developed  that  the  surplus 
quantity  of  lead  in  possession  of  the  War  Department 
is  a  ver\-  small  proportion  of  a  year's  production. 
Though  the  figures  are  not  yet  final,  on  the  basis  of 
Mrosent  information  the  department  cannot  have  more 
than  a  few  thousand  tons  to  be  disposed  of  ultimately. 
I  his  quantity  represents  the  surplus  of  lead  in  the  po.s- 
^ession  of  the  War  Department  which  was  allocated  by 
the  lead  producers'  committee,  at  the  in.struction  of  the 
Ordnance  Department,  for  use  on  cost-plus  contracts. 
Although  the  details  of  the  arrangement  have  not  yet 
l)een  worked  out,  it  is  practically  agreed  that  .some 
iirr.-ingement  can  be  made  between  the  War  Department 
and  the  lead  producers  by  which  the  .surplus  stocks  of 
lead  now  in  the  hands  of  the  department  may  be  gradu- 
ally fed  into  the  market  without  affecting  market  prices 
and  market  conditions. 

In  regard  to  copper  and  brass,  the  representatives  of 
the  War  Department,  though  anxious  to  prevent  loss  of 
the  Ciovernment  on  this  material,  realize  that  it  would 
be  injurious  to  the  industry,  and  especially  to  the  work- 
ers, if  the  market  prices  were  upset  by  throwing  this 
surplu."*  on  the  market  over  a  short  period.  Such  action 
would  also  tend  to  reduce  market  prices  and  thus  defeat 
the  desire  to  obtain  for  the  Government  a  fair  price 
for  thi.i  surplus  stock. 


Idaho  Mining  and  Geology  Bureau 

A  bill  has  just  been  passed  by  the  House  of  Repre- 
sentatives of  the  State  of  Idaho  to  provide  for  the 
creation  of  a  State  Bureau  of  Mines  and  Geology.  Co- 
operative work  with  the  U.  S.  Bureau  of  Mines  and 
the  U.  S.  Geological  Survey  is  to  be  provided  for. 
as  well  as  geological  and  economic  investigations  of 
the  mineral  resources  of  the  state. 

Under  the  provisions  of  the  law  the  Board  of  Control 
will  comprise  the  Governor  of  the  State  of  Idaho,  who 
shall  be  ex-officio  chairman:  the  dean  of  the  School  of 
Mines  of  the  University  of  Idaho,  who  shall  be  ex-officio 
secretary  of  the  board;  the  State  Inspector  of  Mines; 
the  head  of  the  department  of  geology  of  the  University 
of  Idaho;  and  the  president  of  the  Idaho  Mining 
Association. 


Foreign  Trade  in  Lead  and  Zinc 

Imports  and  exports  of  lead  and  zinc,  as  reported  by 
the  Department  of  Commerce  for  December,  1918,  are 
as  follows : 

IMPriRTS 


Oro,  metal  contpnts 
Imported  from 

Canada 

Mpxiro  

Britiiih  South  Africa      

Ifiillinn.  metal  contents  (from  Mexico) . 
Piirs,  bare  and  old .  . 


Ore,  metal  content* 
Imported  from 

Canada 

Moxieo.  . 
Blocks  or  pige>.  and  old 


Oeeembcr. 
I.h 
689,914 

277,200 

153.185 

259,529 

1 4,946, 348 


KXPORTS 

Lead  (forcicn  exports): 

I'ic^,  bars  and  old  

l.,*a'l  (ftiiMH  Stic  exports)  : 

riir.-«  and  bars,  produced  from  domestic  an. 

I'ics  and  bary,  produced  from  foreign  ore.  . 
Spelter: 

Priwluce^l  from  domestic  ore  (piss) 

Produeed  from  foreign  ore  (pips)      

In  ..sheets,  strips,  etc 


13.131. J77 
3.272.856 
3.861.04 


Foreign  Trade  in  Gopper 

Exports  of  copper  from  the  United  States  in  Decem- 
ber, 1918,  are  reported  by  the  Department  of  Com- 
merce as  follows: 


December, 
I,b 
10,000 

672.000 

44.698. '»3 

32.580 

160.789 
4.760.412 
1,336.193 

'>74,2>4 


fire 

Concentrate!, 
l^nrt-fiiied,  etc  .  in  bars 
Refined  in  bars 
Compositinn  metal 
Old  and  »rrap 
Pipes  and  lii(>es 
PInles  nnd  shecU 
Wire,  except  insulated 
All  other  inanufnctiirea 

The  weight  of  ore  exported  in  December  was  47  long 
tons.  No  exports  of  copper  concentrates  or  of  old  and 
.scrap  are  reported  for  the  month. 

Imports  of  copper  into  the  United  States  in  Decem- 
ber, 1018.  are  reported  by  the  Department  of  Commerce 
as   follows: 

Deeenib,  r 

l.b 

Or,.  6.041.176 

C..n^.  I."  .1.  -  3.002,775 

Via,.  1. 152.071 

;•„,,  26.405.704 

Krl,                                       ,  ,,  2,687.560 

OM.  ,                              ,;..,r.  647,657 
Comi.  .  111.."  M„l  ,1 
CopiMT  liianufneturis.  all  ntlient 

Material  imported  in  December  was  19.189  long  tons 
ore.  9.'?38  long  tons  concentrate.s.  and  1172  long  tons 
matte  and  regulus. 


February  22,  1919 


ENGINEERING  AND  MINING  JOURNAL 


373 


The  American  Institute  of  Mining  Engineers 


The  amiual  meetitu/  of  the  Institute  was  held 
at  New  York  beginning  on  Feb.  17  and  icas 
concluded  on  Feb.  20,  2vith  a  visit  to  the  Federal 
shipbuilding  plant  at  Newark,  N.  J.  Important 
subjects  of  tihiebj  interest  were  discussed,  deal- 
ing to  a  considerable  extent  loith  problems  of 
reconstructio7i  now  confronting  the  mining  in- 
dustry. Horace  V.  Winchell,  of  Minneapolis, 
Minn.,  was  elected  president  for  the  coming  year. 


THE  119th  meeting  of  the  American  Institute  of 
Mining  Engineers  convened  at  the  Engineering 
Societies  Building,  in  New  York,  on  Monday, 
Feb.  17.  The  registration  amounted  to  350  on  the 
first  day,  comparing  favorably  with  that  of  previous 
years.  However,  the  fact  that  some  members  are  still 
engaged  in  war  activities,  prevented  them  from  being 
present 

A  number  of  interesting  papers  were  presented, 
including  those  dealing  with  technical  subjects,  as  well 
as  others  on  important  problems  of  reconstruction  in- 
volving labor  difficulties,  and  employment  of  discharged 
soldiers  and  men  crippled  either  by  wounds  received  in 
the  service  or  by  industrial  accidents.  ' 

The  social  entertainment,  especially  arranged  for  the 
ladies  aceompanying  the  delegates,  began  with  a  sight- 
seeing automobile  trip  around  New  York,  visits  being 
made  to  the  American  Museum  of  Natural  History, 
where  a  special  mineralogical  display  was  arranged;  to 
the  Spanish  Museum,  the  American  Geographical 
Society,  the  American  Numismatic  Society,  and  the 
Cathedral  of  St.  John  the  Divine.  On  Tuesday,  visits 
were  made  to  the  Metropolitan  Museum  of  Art  and 
the  art  galleries  of  the  Hon.  William  A.  Clark.  In 
addition,  the  arrangement  included  several  receptions, 
the  annual  banquet  and  an  all-day  excursion  to  the 
Federal  shipbuilding  plant  at  Newark,  N.  J.  The  enter- 
tainment of  the  visiting  ladies  was  undertaken  by  the 
Woman's  Auxiliary  of  the  Institute,  which  arranged 
a  complete  program.  The  Auxiliary  held  several  meet- 
ings dealing  with  organization  matters. 

Horace  V.  Winchell,  of  Minneapolis~Minn.,  was 
elected  president  of  the  Institute  for  the  coming  j-ear. 
Other  officers  elected  were  Edwin  Ludlow,  Lansford, 
Fenn.,  and  A.  R.  Ledoux,  New  York,  as  vice-presidents. 
The  directors  ele($ied  were  as  follows:  J.  V.  W.  Reyn- 
ders.  New  York ;  George  D.  Barron,  Rye,  N.  Y. ;  Charles 
F.  Rand,  New  York;  Louis  S.  Gates,  Ray,  Ariz.;  Stanly 
A.  Easton,  Kellogg,  Idaho. 

A  memorial  meeting  was  held  for  the  members  who 
lost  their  lives  in  service  during  the  war  and  also  for 
Dr.  Rossiter  W.  Raymond,  who  died  Dec.  31,  1918. 

Among  the  papers  read  at  the  session  on  Industrial 
Organization,  which  was  presided  over  by  B.  F.  Tillson 
in  the  absence  of  H.  I.  Young,  was  the  "Prevention  of 
Illness  Among  Employees  in  Mines,"  by  A.  J.  Lanza, 
which  evoked  a  spirited  discussion.  The  practice  of 
dry  drilling  in  hard  rock  was  criticized  by  Mr.  Lanza, 
and  in  the  discussion  which  followed,  C.  W.  Goodale 
stated  that,  in  overhand  stoping,  miners  preferred  the 


present  method  to  working  with  water,  because  of  wet 
ground.  The  discussion  also  confirmed  the  fact  that 
dust  in  coal  mines  apparently  does  not  produce  tubercu- 
losis to  a  great  extent.  Limestone  is  also  not  considered 
very  injurious.  However,  siliceous  rock  was  accepted 
as  the  cause  of  a  large  amount  of  lung  diseases  among 
miners,  which  evil  is  to  some  extent  lessened  by  im- 
proved ventilation. 

J.  P.  Monroe,  vice-chairman.  Federal  Board  for 
Vocational  Education,  told  of  the  attempt  of  Bolshevist 
leaders  to  introduce  a  revolutionary  labor  movement 
into  this  country,  choosing  Lawrence,  Mass.,  as  the 
most  favorable  spot  for  a  beginning.  The  movement 
was  unsuccessful,  the  American  Federation  of  Labor, 
the  United  Mine  Workers  of  America,  and  other  work- 
men being  decidedly  against  it. 

The  paper  presented  by  Major  Robert  M.  Yerkes  on 
"Mental  Tests  in  Industry"  created  considerable  in- 
terest. The  psychological  tests  applied  by  the  U.  S. 
Army  for  the  selection  of  officer  material  were  described 
and  methods  of  rating  various  degrees  of  intelligence 
were  given. 

Another  paper  of  interest  was  one  by  T.  T.  Read,  on 
"Mental  Factors  in  Industrial  Organizations,"  which 
traced  many  of  our  present  labor  difficulties  back  to  the 
mental  causes  which  produced  them. ,  Tbe_  discussion 
pointed  out  fhe  benefit  of  iv^'elfare  work  and  social  activi- 
ties of  the  worliers  in  an  industrial  organization  in 
providing  an  effective  remedy  in  overcoming  the  present 
tendency  for  the  workman  to  see  in  his  work  only  the 
unpleasant  necessity  of  earning  a  living. 

The  session  on  petroleum  and  gas  was  enlivened  by 
a  discussion  on  the  paper  of  Dorsey  Hager  and  G.  W. 
McPherson,  which  was  read  by  James  F.  Kemp  in  the 
absence  of  the  authors.  Under  the  title  of  "Cement 
Plugging  for  Exclusion  of  Bottom  Water  in  the  Augusta 
Field,  Kansas,"  the  effectiveness  of  the  methods  for  pre- 
venting the  flooding  of  wells  was  discussed.  The  dis- 
cussion brought  out  the  fact  that  in  various  fields  no 
successful  method  has  been  discovered,  and  some  oper- 
ators were  entirely  skeptical  of  accomplishing  such  an 
object. 

A  new  spirit  characterized  the  proceedings  at  the 
"smoker."  A  year  ago  war  and  the  preparation  for 
more  war  dominated  the  minds  of  everyone.  On  Mon- 
day night,  300  members  of  the  Institute  lifted  their 
voices  in  the  National  hymn  with  a  joyousness  that  only 
the  realization  of  the  termination  of  the  world  war 
could  bring.  Together  with  their  Canadian  confreres 
they  sang  the  Canadian  anthem.  E.  P.  Mathewson  then 
introduced  John  T.  Terr>%  the  cartoonist.  Terry  quickly 
demonstrated  that  many  prominent  members  of  the 
American  Institute  of  Mining  Engineers  were  known 
to  him.  George  C.  Stone  paraded  before  his  astonished 
fellow  members  on  an  Australian  kangaroo.  H.  C. 
Hoover's  cartoon  met  with  emphatic  approval.  H.  V. 
Winchell's  "back  from  Russia  and  never  going  there 
any  more"  caused  many  chuckles.  Mark  L.  Requa  was 
introduced  as  the  only  man  who  had  ever  driven  the 
i.utomobiles  off  Fifth  Ave.  on  Sunday.  J.  E.  Johnson, 
Jr.,  smiled  on  everyone,  and  cautioned  the  members  not 
to   blow   out   the   light.      Sidney   J.    Jennings    sported 
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around  "as  the  greatest  Roman  of  them  all"  in  toga 
and  laurel  wreath — and  smile.  E.  P.  Mathewson  was 
the  only  member  who  required  red  chalk  additions. 
George  D.  Barron  was  shown  coming  out  of  Mexico 
with  the  information  "that  cactus  isn't  all  that  grows 
in  Mexico."  Many  other  members  proved  before  this 
part  of  the  entertainment  was  over  that  they  had  met 
the  cartoonist  and  their  features  and  characteristics 
had  been  registered. 

George  C.  Stone  and  B.  F.  Tillson  saw  the  geological 
map  of  New  Jersey  as  they  never  saw  it  before,  and 
were  rendered  speechless  by  the  interpretation  which 
E.  P.  Mathewson  gave  it.  Probably  there  is  no  other 
geological  map  in  existence  that  is  so  liable  to  mis- 
interpretation as  the  one  issued  by  the  Geological  Sur- 
vey of  New  Jei'sey.  George  C.  Stone's  activities  also 
were  not  limited  by  his  interest  in  the  geological  map, 
as  E.  P.  Mathewson  very  proudly  exhibited  a  cigar 
advertisement  which  left  the  worthy  Stone  with  nothing 
to  say  as  to  his  commercial  affiliation  outside  of  the 
New  Jersey  Zinc  Co.  J.  Parke  Channing  was  also 
brought  before  the  bar  of  membership  approval  by  his 
apparent  connection  with  a  prominent  Parisian  firm  in- 
terested in  the  sale  of  a  well-known  hair  restorer.  The 
entertainment  also  included  moving  pictures,  songs,  and 
stories,  which  combined  to  make  the  affair  a  notable 
success. 

Tuesday  was  Canadian  Mining  Institute  day.  The 
non-technical  session  opened  with  a  point  discussion  by 
members  of  the  two  institutes  on  the  principles  of  mine 
taxation.  This  was  followed  by  papers  on  industrial 
democracy  and  education  by  C.  V.  Corless  and  S.  J. 
Jennings.  The  former  said  that  workers  must  be  given 
a  sense  of  personal  responsibility  if  they  are  to  be 
freed  of  the  notion  that  they  are  being  oppressed  by 
those  in  authority.  Unless  the  economic  facts  of  pro- 
duction are  thoroughly  understood  both  by  capital  and 
labor,  a  state  of  mind  will  result  which  may  develop 
into  Bolshevism. 

In  the  afternoon  the  sessions  were  continued,  T.  A. 
Rickard  in  an  opening  paper  making  a  plea  for  the 
elimination  of  those  minor  prejudices  that  distinguish 
the  English-speaking  peoples,  and  a  broader  recognition 
of  the  fact  that  Great  Britain  and  her  colonies  and 
possessions  have  much  in  common  with  the  United 
States.  He  also  urged  the  revisal  of  American  history 
books,  particularly  those  which  show  a  lack  of  im- 
partiality not  in  keeping  with  historical  facts.  Dr. 
A.  R.  Lcdoux  said  that  it  was  encouraging  to  note 
that  the  spirit  of  the  congress  carried  with  it  a  broader 
recognition  of  the  principles  of  ethics  and  applied 
Christianity.  He  drew  attention  to  the  fact  that  the 
barriers  were  down  between  the  United  States  and 
Canada  except  for  a  few  lengths  of  barbed  wire  in 
the  form  of  tariffs  which  it  was  hoped  would  soon 
be  swept  away.  This  freedom  of  intercourse,  he  said, 
had  resulted  in  the  increased  development  of  Ijoth 
countries  and  an  appreciation  of  the  value  of  reciproc- 
ity. The  Great  Northern  R.R.  was  constructed  by 
Canadians.  The  Canadian  Pacific  Ry.  was  built  by 
Americans.  American  capital  and  American  energy 
had  contributed  to  the  development  of  Canadian  in- 
dustry. On  the  other  hand,  Canadians  were  well  and 
honorably  known  in  the  United  States,  and,  in  mention- 


ing Douglas  and  Mathewson,  Dr.  Leoux  paid  a  tribute 
to  the  country's  northern  neighbors,  in  the  course  of 
which  he  maintained  that  America  can  learn  much 
from  Canada.  Disinterested  advice  in  Washington  on 
mining  matters  from  Canadians  would  be  welcomed 
and  would  be  valued  on  account  of  its  impartiality. 
Mexico  also  offered  a  promising  field  for  cooperation 
between  the  two  nations.  Dr.  Ledoux  finally  recom.- 
mended  that  the  two  institutes — the  American  Insti- 
tute of  Mining  Engineers  and  the  Canadian  Mining 
Institute — should  appoint  a  joint  commission  to  study 
the  situation.  Canada's  advice  would  be  valuable,  as 
that  country  is  further  away  from  the  trouble  than 
the  United  States.  The  result  of  the  coordination  of 
impressions  and  opinions  would  inevitably  lead  to  in- 
fluencing public  opinion,  and  much  good  would  follow. 

In  commenting  on  Dr.  Ledoux's  remarks,  chairman 
Jennings  said  that  he  had  decided  to  go  to  Mexico  in 
the  immediate  future,  and  would  hold  conferences  in 
Mexico  City  at  which  the  various  problems  would  be 
discussed. 

The  question  of  Canadian  and  particularly  Ontario 
mining  laws  was  ably  presented  by  T.  A.  Gibson,  the 
mining  commissioner  of  the  Province  of  Ontario,  who 
drew  attention  to  the  satisfactory  features  of  the  prac- 
tice of  settling,  disputes  by  means  of  a  commissioner 
of  this  sort  rather  than  by  incurring  the  delay  and 
expense  that  seemed  unavoidable  if  such  matters  are 
taken  before  a  Supreme  Court  judge. 

The  question  of  uniformitj'  in  mining  legislation  in 
North  America  was  discussed  by  H.  V.  Winchell,  who 
prefaced  his  remarks  by  stating  that  any  such  plan 
must  start  with  the  standardization  of  the  laws  of 
individual  countries,  so  that  local  regulations  at  least 
were  uniform.  In  Canada  the  various  provinces  can 
make  their  own  laws,  but  this  is  not  true  of  th«  United 
States,  although  each  state  Tn  the  Union  can  limit  the 
rights  given  to  prospectors  under  the  Federal  mining 
law,  which  provides  that  claims  shall  be  600  ft.  wide 
by  1500  ft.  long.  This  has  been  deemed  excessive  in 
several  states,  with  the  result  that  legislation  has  been 
enacted  and  the  lengths  in  some  states  have  been  re- 
duced to  200  or  300  feet. 

Mr.  Winchell  drew  attention  to  the  honest  and  fair 
treatment  that  was  invariably  meted  out  to  prospec- 
tors in  Canada.  The  mining  laws  were  liberal  as 
regards  the  citizens  of  other  civilized  countries.  In 
the  United  States  it  was  necessary  to  be  a  citizen  or 
one  who  had  declared  his  intention  to  become  a  citizen 
before  rights  would  be  pranted.  In  Caiiada  the  op- 
portunity to  develop  minerals  was  open  to  all,  regardless 
as  to  whether  they  were  British  subjects  or  not.  The 
only  persons  who  were  not  allowed  to  acquire  mineral 
rights  were  Germans  and  other  alien  enemies.  The 
Mexican  mining  law  as  it  was  in  pre-revolutionary  days 
was  based  ou  sound  principles  and  long  practice,  and 
wa.s  taken  from  the  old  Spanish  code.  In  concluding. 
Mr.  Winchell  expressed  his  belief  that  a  uniform  min- 
ing law  for  North  America  was  impracticable,  on  ac- 
count of  the  differing  conditions,  in  all  particulars,  in 
the  countries  concerned.  There  was  an  opening,  in  his 
opinion,  for  a  closer  appreciation  of  the  advantages 
of  international  intercourse  which  would  lead  to  de- 
velopment and  greater  pro.sperity. 
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The  Course  of  Prices 

THE  course  of  prices  in  all  of  the  free  markets  is 
downward,  and  rapidly  so.  Among  the  metals 
antimony  went  first,  then  zinc,  then  lead,  and,  finally, 
copper,  the  last  being  quoted  this  week  at  16c.  The 
only  metals  that  now  remain  very  high  (on  paper)  are 
tin,  in  which  Government  officials  have  perpetrated  an 
outrageous  economic  crime  in  order  to  conceal  the  con- 
sequences of  their  great  gamble;  and  iron  and  steel,  the 
magnates  of  which  industry  refuse  to  recognize  that 
attractive  prices  ever  stimulate  consumption.  There  is 
too  much  of  the  atmosphere  of  the  erstwhile  Gary  din- 
ners still  hanging  over  the  iron  and  steel  industry. 

So  it  is  with  other  commodities.  The  prices  of 
many  foodstuffs  have  started  downward,  but  the  fixed 
price  of  wheat  holds  everything  back.  The  Government 
must  keep  its  agreement  with  the  farmers,  but  that 
does  not  mean  it  should  not  liberate  the  market.  Among 
retail  dealers  in  all  commodities  there  is  the  traditional 
policy  of  maintaining  prices  until  they  have  disposed 
of  their  stocks  of  goods  at  cost.  Secretary  Redfield 
and  his  colleagues  are  gravely  talking  about  arranging 
prices  on  the  basis  of  cost  of  production.  The  present 
market  situation  is  temporarily  one  in  which  cost  of 
production  has  nothing  to  do  with  the  case. 

The  whole  commercial  situation  is  like  that  of  a 
river  that  has  been  dammed  up.  The  dam  has  broken 
and  the  water  has  begun  to  run  through  one  hole  after 
another,  but  some  sections  still  stand,  impeding  free 
flow.  They  are  crumbling  away,  and  will  soon  go  also. 
Not  even  are  the  steel  magnates  able  to  maintain  a 
structure  strong  enough  to  resist  indefinitely  the  pres- 
sure of  economic  law.  When  the  obstructions  have  all 
gone,  and  the  river  of  commerce  flows  freely  again, 
there  will  begin  to  be  a  revival  in  business.  In  the 
meanwhile  there  is  disappointment  that  the  great  de- 
clines in  zinc,  lead,  and  copper  have  not  yet  stimulated 
any  considerable  demand.  Nor  will  there  be  such  demand 
until  the  whole  commercial  current  is  flowing  more  freely 
or  until  offers  are  made  to  sell  at  prices  so  low  that 
speculators  will  be  induced  to  buy  in  anticipation  of 
the  rise  that  will  inevitably  follow  at  some  later  time. 

Another  great  obstacle  to  the  readjustment  is  the 
attitude  of  labor.  Workmen  complain  correctly  that 
the  cost  of  living  is  still  high.  That  consideration, 
however,  is  not  going  to  stay  the  course  of  events. 
There  is  some  slack  that  can  be  taken  up.  Employers 
can  forego  the  profits  to  which  normally  they  are  en- 
titled, as  they  have  generously  done  already,  and 
workmen  can  philosophically  sacrifice  the  margin  that 
they  have  enjoyed,  as,  indeed,  they  have  donfe.  There 
will  have  to  be  contraction  in  the  scale  of  living  in 
many  directions.  But  just  as  the  steel  magnates  stand 
in  the  way  of  readjustment,  in  the  commodity  markets, 
so  do  the  railway  brotherhoods  and  other  aristocrats 
in   labor.     Naturally    they    enhance    the   difficulties    of 


many  other  classes  of  labor  ranging  down  to  the  ditch 
diggers  and  drudges,  who  have  the  hardest  time. 

It  is  hinted  that  the  President  has  become  alive  to 
there  being  something  seriously  wrong  with  the  eco- 
nomic situation.  Some  of  the  recent  negotiations  in 
Paris  have  been  concerned  with  opening  the  German 
market  for  commodities.  That  will  be  very  helpful, 
for  no  doubt  Germany  will  desire  to  buy  copper,  cotton, 
and  other  materials.  However,  a  good  deal  more  than 
that  has  got  to  be  done  to  right  the  situation.  One 
of  the  best  things  the  President  can  do  is  to  call  the 
new  Congress  immediately  into  session  and  request  it  to 
give  prompt  attention  to  the  correction  of  economic 
evils,  including  the  matters  of  the  price  of  wheat, 
the  incidence  of  taxation,  the  case  of  the  railways,  and 
the  elimination  of  all  governmental  interference  with 
industry  and  such  public  services  as  the  telegraphs  and 
telephones. 

The  Railway  Problem 

THE  Raihvay  Age  of  Jan.  17,  1919,  published  a  timely 
editorial  on  the  solution  of  the  railway  problem 
which  contained  considerable  food  for  thought,  not  only 
for  public  men  and  railway  officials,  but  also  for  the 
public  in  general.  The  railway  problem  is  not  a  problem 
of  railway  officials  or  of  Congress.  It  is  broader  than 
that;  it  is  a  national  problem,  a  problem  of  all  the 
people — one  in  which  all  men  are  vitally  interested  and 
one  which  must  be  solved  by  public  opinion  guided  by 
the  facts  in  the  case. 

The  editorial  mentioned  points  out  that  the  problem 
cannot  be  studied  from  the  point  of  view  of  the  man- 
agement, the  operatives,  owners,  shippers,  or  of  any 
other  class,  but  must  be  looked  at  almost  exclusively  from 
the  standpoint  of  the  public.  There  must  be  a  harmoniz- 
ing of  every  class  interest  for  the  greatest  public  benefit, 
and  with  the  attainment  of  this  condition  it  will  be 
found  that  no  class  suffers  at  the  expense  of  any  other 
class,  but  each  is  obtaining  its  just  due.  For  example, 
under-payment  of  operatives  will  tend  to  lower  the  type 
of  men  that  may  be  employed,  resulting  in  inefficiency 
which  will  cause  the  public  inconvenience.  Excessive 
payment  to  operatives  means  higher  charges  to  the  pub- 
lic. Under-compensation  or  over-compensation  to  own- 
ers will  affect  the  public  in  the  same  manner. 

Looking  at  the  question  from  the  public  standpoint, 
one  may  ask:  "What  will  be  the  conditions  accompany- 
ing a  satisfactory  solution  of  the  railway  problem?" 
The  answer  can  be  given  in  one  sentence — adequate 
transportation  facilities  and  good  service,  with  pas- 
senger and  freight  rates  as  low  as  may  be  consistent 
with  these  requirements. 

Adequate  transportation  facilities  and  good  service — 
that  is  what  the  public  wants,  that  is  what  it  demands, 
and  that  is  what  it  can  have  if  it  is  prepared  to  treat 
fairly  all  those  classes  which  together  furnish  the  serv- 
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ice,  and  which  it  cannot  have  if  it  is  not  prepared  to  pay 
a  fair  price  for  the  service  that  is  rendered.  It  is  also 
within  the  power  of  the  public  to  see  that  it  does  not  pay 
an  excessive  price  for  what   it  gets. 

"Reason  and  experience,"  the  Railway  Age  points  out, 
"demonstrate  that  the  desired  results  can  be  attained 
only  through  private  ownership  and  operation,"  and  in 
substance  it  approves  of  the  suggestions  of  the  Associa- 
tion of  Railway  Executives  presented  to  the  Senate 
Committee  on  Interstate  Commerce,  but  points  out  that 
these  do  not  go  far  enough.  It  says:  "They  would  not 
insure  that  the  average  net  return  which  the  railways 
would  be  allowed  to  earn  in  the  future  would  be  any 
less  inadequate  than  the  average  which  they  were  al- 
lowed to  earn  before  Government  control  was  adopted." 

Those  conditions  which  it  is  necessary  to  bring  about 
in  order  that  the  railways,  under  private  ownership  and 
management,  may  attain  the  ends  which  are  most  de- 
sirable of  attainment  in  public  interest,  may  be  briefly 
stated  as  follows : 

Reasonable  competition  in  service  and  intense  emula- 
tion   in   operating   efficiency. 

Cooperation  and  coordination  in  the  operation  of  rail- 
way.s  in  the  same  territory,  which,  while  not  interfering 
with  emulation  and  reasonable  competition,  will  prevent 
the  wastes  caused  by  excessive  competition. 

Prompt,  impartial,  and  expert  determination  of  ques- 
tions regarding  the  wages  and  working  conditions  of 
railway  employees.  The  same  may  be  said  respecting 
freight  and  passenger  tariffs. 

The  establishment  of  railway  credit  on  a  firm  founda- 
tion. In  this  connection  the  Railway  Age  advocates  the 
ab.sorption  of  the  weaker  roads  by  the  stronger  companies 
in  the  same  territory,  because  no  adequate  provision  i.s 
made  for  establishment  of  their  credit  in  any  of  the  sug- 
gestions that  have  been  offered.  The  reduction  in  the 
number  of   minor    railroads   would   help   the   situation. 

When  the  management  of  a  mining  proposition  is 
confronted  with  the  problem  of  re-locating  a  lost  ore- 
shoot,  it  sensibly  calls  in  a  geologist  of  experience.  If 
the  trouble  is  at  the  furnace,  it  calls  in  a  metallurgist. 
Wherever  the  trouble  may  be,  a  specialist  is  needed. 
This  practice  has  long  been  recognized  by  every  success- 
ful business. 

We  trust  that  Congress  will  realize  that  it  is  not 
composed  of  railway  men,  and,  like  the  miner,  call  for 
the  specialist  to  assist  in  the  solution  of  this  intricate 
problem.  Also  that  the  public,  in  its  desire  for  low 
rates,  doe.s  not  overlook  the  main  point — adequate  serv- 
ice— and  in  striving  for  a  condition  that  may  mean  low 
rates  temporarily  defeat  its  best  interest  in  service.  It 
is  our  duty  to  use  our  judgment,  but  we  should  weigh 
seriously  the  advice  of  the  specialist  in  forming  our 
conclusions. 

Whatever  the  answer,  it  will  probably  not  come  im- 
mediately as  any  one  act  of  Congress.  So  large  a  matter 
can  reach  a  aati.sfactory  solution  only  in  the  course  of 
development,  where  th'!  best  is  kept  and  the  mistakes 
are  cast  aside.  Even  then  there  will  be  no  final  solu- 
tion, for  changing  national  conditions  must  continue  to 
change  the  operations  of  this  most  important  of  public 
utilities.  The  spirit  of  give-and-take  must  not  only  be 
invoked  in  trying  to  find  a  solution  today — it  roust 
always  prevail. 


Concerning  the  Mine  Prospect 

A  GREAT  deal  has  been  said  regarding  the  prospec- 
tor, his  failures  and  his  triumphs;  and  he  has 
always  formed  a  romantic  character  of  the  history  of 
the  mining  industry.  The  article  "Examining  and 
Developing  the  Mine  Prospect,"  which  appears  in 
this  issue,  throws  an  interesting  sidelight  on  the 
practical  consideration  to  which  all  mine  prospects  must 
be  subjected,  and  the  paper  should  be  of  timely  interest, 
in  view  of  the  fact  that  increasing  demands  for  precious 
metals  will  require  extended  operations  by  mining  com- 
panies now  in  the  field  and  those  which  will  enter  that 
branch  of  industry. 

We  believe  the  opportunity  for  legitimate  enterprise 
is  as  great  today  as  it  ever  was,  but  investors  in  mine 
properties  are  no  longer  willing  to  buy  "a  pig  in  a  poke," 
and  the  prospector  who  would  dispose  of  his  holdings 
must  have  conclusive  evidence  that  he  is  offering  a 
proved  proposition  to  his  client.  The  element  of  chance 
in  the  purchasing  of  prospects  is  still  present,  but  it  can 
be  reduced  to  a  great  extent  by  means  of  careful  and 
analytical  study.  Painstaking  consideration  of  all  fac- 
tors which  may  have  a  possible  bearing  on  the  determi- 
nation of  the  status  of  the  property  under  examination 
is  urged  by  Mr.  Curran,  and  the  fact  is  emphasized  that 
an  indifferent  report  made  by  an  engineer  is  to  be 
avoided  as  much  as  one  which  attempts  to  overestimate 
conditions  by  means  of  an  elaborate  camouflage  of  geo- 
logical terms  frequently  bewildering  and  misleading  to 
the  layman. 

The  mining  engineer  backed  by  experience  and  with 
the  proper  knowledge  should  be  able  to  offer  an  opinion 
as  to  what  work  should  be  done  to  determine  the  further 
possibilities  of  the  prospect,  and  the  p>erformance  of 
such  work  should  properly  fall  under  the  direction  of  the 
engineer.  Many  investors  are  prone  to  overlook  the 
difference  between  the  prospect  and  the  producing  mine. 
The  management  of  the  latter  offers  opportunity  for  a 
definite  organization,  the  personnel  of  which  may  em- 
brace considerable  variation,  depending  on  the  magni- 
tude of  the  operation.  A  business  man  with  little  or  no 
technical  training  may,  by  reason  of  his  executive 
ability,  make  an  excellent  producing-mine  manager,  but 
development  of  the  mine  prospect  requires  a  versatility 
usually  found  only  in  the  engineer. 

The  article  on  the  prospect  is  worthy  the  attention 
of  the  engineer  and  the  prospective  investor  alike.  The 
comprehensive  point  of  view  taken  by  Mr.  Curran  should 
accomplish  nnich  in  removing  the  misunderstanding 
that  exists  in  certain  quarters  regarding  the  foretelling 
of  prospects.  Their  reputable  promotion  is  not  a  matter 
of  magic  or  legerdemain,  but  the  result  of  a  careful 
analytical  study  of  all  local  factors  and  conditions. 


(^.oppcr  Production  in  1918 

OIR  statistics  of  the  production  of  crude  copper  show 
that  the  output  of  American  mines  in  December  was 
KJl.Sltl.OlC.  11>..  (•(>nii)iired  with  l.'SO.li  17,588  lb.  in  Novem- 
ber and  1('.8.<;;?H.7T.''>  lb.  in  October.  The.se  monthly 
figures,  which  are  the  compilation  of  returns  from  all 
producers,  are  about  5%  too  high,  owing  partly  to  non- 
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allowance  for  losses  in  smelting,  partly  to  the  inclusion 
of  some  foreign  copper  that  cannot  be  segregated,  and 
partly  to  other  causes;  but  month  by  month  they  are 
strictly  comparable. 

The  December  figures  show  that  the  copper  producers 
kept  their  promise  to  the  War  Industries  Board  to  main- 
tain production,  foolish  as  may  have  been  the  request 
for  such  a  policy  and  the  acceding  to  it.  During  1918 
the  production  of  the  mines  was  remarkably  uniform. 
It  attained  a  maximum  of  185,525,168  lb.  in  March  and 
showed  a  minimum  of  157,992,487  lb.  in  September,  but 
during  most  of  the  year  the  monthly  figures  were  be- 
tween 160,000.000  and  165,000,000  pounds. 

The  total  for  January,  1919,  will  show  a  great  de- 
crease and  that  for  February  a  greater  one.  About  all 
the  copper  produced  since  October  is  going  into  stock 
of  refined.  Including  the  imports,  the  arrivals,  domestic 
and  foreign,  have  been  about  200,000,000  lb.  per  month. 
With  about  250,000,000  lb.  of  crude  copper  at  the  re- 
fineries to  start  with,  100,000,000  lb.  of  refined  on  Jan.  1, 
and  600,000,000  lb.  for  the  November-December-January 
production,  we  get  approximately  the  total  that  was 
talked  about  in  the  official  statement  of  Feb.  1. 


The  Hand  of  Death 

IN  THE  morning  papers  of  Feb.  16  appeared  the  fol- 
lowing   dispatch    from    Washington    under    date    of 
Feb.  15: 

Approval  of  the  proposal  to  establish  a  Government  price-ad- 
justment board  to  stabilize  conditions  during  the  post-war  period 
was  cabled  by  President  Wilson  today  to  Secretary  Redfield. 

The  organization,  to  be  known  as  the  Government  Price  Con- 
ference Board,  will  be  constituted  immediately.  As  devised  by 
Secretary  Redfield  and  his  commercial  advisers,  the  plan  calls  for 
an  investigation  of  tlie  costs  of  production  of  basic  commodities 
under  conditions  as  they  have  changed  since  the  war  and  the  de- 
termination of  prices  which  the  Government  will  pay.  Early 
adjustment  of  prices  will  be  sought  to  avoid  the  period  of  stag- 
nation and  commercial  depression,  with  consequent  unemployment, 
that  might  intervene  if  the  process  is  left,  to  the  ordinary  opera- 
tion of  supply-and-demand  laws. 

Secretary  Redfield  indicated  that  the  personnel  of  the  board 
would  include  a  large  number  of  men  who  served  on  the  War 
Industries  Board  prior  to  its  dissolution. 

The  first  product  for  which  prices  will  be  recommended,  it  is 
thought,  will  be  steel.  The  board  will  work  through  a  series  of 
svibcommittees  in  each  industi'y,  which  will  report  findings  for 
the  approval  of  the  general  body. 

The  above  leaves  us  in  doubt  as  to  just  what  kind  of 
new  economic  crime  is  meditated.  If  the  new  price- 
fixing  is  to  be  the  publication  of  prices  that  the  Govern- 
ment will  pay  as  a  buyer,  there  is  not  much  in  it.  The 
Government  does  not  want  to  buy  things.  It  wants  to 
sell  them.  Perhaps,  however,  it  is  thinking  of  the 
needs  of  the  railways  and  the  shipbuilders. 

If,  however,  there  is  contemplated  any  further  inter- 
ference with  the  law  of  supply  and  demand,  we  shudder, 
as  with  the  chill  of  the  graveyard. 


C.  W.  Purington  writes  from  Vladivostok  that  he 
wishes  the  Allies  would  pay  a  little  more  attention  to 
Siberia.  At  present  the  freight  congestion  is  such  that 
it  is  hard  to  get  even  one  car  of  goods  to  the  interior, 
where  the  civil  population  is  so  badly  in  need  of  sup- 
plies. The  American  railway  men,  under  Mr.  Stevens, 
are  there,  and  in  Harbin,  waiting  to  be  allowed  to  take 
charge,  but  so  far  have  not  been  asked  to  do  so.  This 
letter  was  dated  Jan.  1,  1919. 


If  we  were  mere  stockholders  and  bondholders  of 
the  railway  companies,  we  might  view  with  complacency 
the  proposal  of  the  Brotherhoods  that  the  Government 
appropriate  18  or  20  billion  dollars  to  buy  the  railways 
and  turn  them  over  to  the  labor  unions  to  run.  But, 
as  taxpayers  and  travelers,  we  confess  to  much  alarm 
over  this  lunatic  proposal.  Taxes  are  high  enough  now, 
and  railway  service  is  bad  enough.  What  they  would 
be  if  the  railways  were  in  the  hands  of  totally  inex- 
Derienced  managers  we  shudder  to  think. 


"There  will  be  perfect  equality  in  the  world  only  when 
nobody  knows  how  to  read  and  write,"  a  speaker  at  a 
meeting  of  a  Russian  soviet  is  reported  to  have  said. 
This  is  the  ideal  of  socialism.  Only  when  the  people  of 
the  world  are  reduced  to  that  degree  will  there  be  any 
real  equality;  but  at  that  time  they  will  be  wearing  the 
skins  of  animals  and  making  fires  by  rubbing  stones  to- 
gether. There  may  be  real  equality  among  the  natives 
of  Borneo,  but  we  doubt  even  that. 


BY  THE  WAY 


Miners  from  the  province  of  Galicia,  or  Gallegos,  as 
they  are  known,  are  efficient,  as  miners  go,  among 
Spanish  labor,  but  they  are  notoriously  set  in  their 
ways;  so  much  so,  in  fact,  that  they  are  invariably  the 
butt  of  practical  jokers  and  are  made  the  subjects  of 
innumerable  anecdotes  in  the  vernacular.  The  Andaluz, 
or  southern  miners,  are  generally  good  workers  whose 
motto  is  that  "All  work  and  no  play  makes  Jack  a  dull 
boy."  It  is  almost  superfluous  to  state  that  whenever 
a  trick  is  played,  the  rule  is  not  "cherchez  la  femmc," 
but  "which  Andaluz  did  it?"  Recently  a  Journal  reader 
was  admonishing  an  Andaluz,  and  endeavored  to  bring 
the  lesson  home  by  quoting  a  story  of  a  Cornishman  that 
had  appeared  in  this  column.  When  asked  if  he  under- 
stood just  what  a  Cornishman  was,  che  Andaluz  smiled 
blandly  and  replied  in  pretty  good  English,  "Yes,  all 
right.  We  had  a  lot  of  those  fellows  at  the  Rio  Tinto 
mine.     We  called  them  the  Gallegos   of   England." 


The  mineral  cubanite,  or  cubanita,  was  named  by  the 
mineralogist  Breithout  in  1843.  Some  authorities  state 
that  the  specimen  of  ore  responsible  for  the  christening 
came  from  "Barracanao,"  but  the  correct  name  for  the 
locality  is  Bacuranao.  The  theoretical  formula  of  the 
mineral  is  stated  to  be  CuS.Fe.Sj,  the  composition  being 
about  23.3%  copper  and  41.3%  iron.  The  crystalliza- 
tion is  said  to  be  isometric,  the  mineral  also  occurring  in 
massive  form.  In  different  parts  of  Cuba  enthusiastic 
islanders  exhibit  various  specimens  of  cubanita,  varying 
in  color  from  light  yellow  to  dark  brown.  The  structure 
is  almost  invariably  massive.  The  cleavage  may  be 
cubical,  but  some  interested  persons  feel  that  the  product 
is  not  divided  on  the  square.  For  present-day  miner- 
alogical  classification,  a  convenient  field  definition  of 
cubanite  is  "any  off-color  bastard  sulphide  of  iron  and 
copper  that  does  not  come  up  to  the  chalcopyrite  stand- 
ard." If,  on  the  contrary,  the  name  cubanite  is  to  be 
confined  to  the  mineral  with  the  definite  formula  as 
given  above,  cubanite  is  a  very  rare  mineral. 
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Personals 


Harr  You  Contributed  to  the  .Association 
of   llie    STtli    Knicineers? 

J.  R.  Burlianan  is  now  manager  for  the 
Homesti  ad-Iron  Dyke  Alines  Co.  at  Home- 
stead. Oregon. 

I,.  O.  KrlloKc  has  sailed  from  New  York 
for  Ecuador,  to  resume  his  position  as  su- 
perintendent for  the  South  .\merican  Devel- 
opment Company. 

O.  A.  Dunlap  has  been  elected  vice-presi- 
dent of  the  Uollins<r  Consolidated  Oold 
Mires.  Ltd..  Ontario.  Canada,  succeeding 
the  late  John  SIcMartin. 

C.  D.  Kaedinic,  general  manager  of  the 
Pome  Jlines.  Ltd..  Porcupine.  Ontario. 
Canada,  has  gone  to  California,  where  he 
will  remain  about  two  months. 
~  Col.  R.  W.  leonard.  president  of  the 
Coniagas  Mines,  Ltd..  of  Cobalt,  Ontario, 
Canada,  has  been  elected  president  of  the 
Engineering  Institute  of  Canada. 

James  C.  Farrant.  London  representative 
of  the  Hardinge  Conical  Jlill  Co.,  who  had 
been  a  prisoner  of  war  in  Germany  for 
four  year.x.  has  returned  to  Kngland. 

A.  E.  Hodgkins,  formerly  general  man- 
ager of  the  Cheever  Iron  Ore  Co..  Port 
Henry,  X.  Y.,  has  been  appointed  to  the 
newly  created  office  of  comptroller  of 
Witherbee.   Sherman  &  Co..   at  Port  Henry. 

R.  L,.  Herrick.  formerly  assistant  public- 
ity manager  of  the  Tngersoll-Rand  Co..  has 
resigned  to  accept  a  position  as  managing 
editor  for  "Raw  Material."  which  is  pub- 
lished bv  the  Gage  Publishing  Co..  Xew 
York. 

Thomas  H.  Mathius.  formerly  a.ssistant 
general  superintendent  of  the  Lackawanna 
Steel  Co..  has  been  appointed  general  su- 
perintendent of  that  company.  George  A. 
Whitehead  is  now  a.ssistant  general  super- 
intendent. 

E.  P.  Barry,  formerly  Governor  of  Massa- 
chusetts. John  K.  Allen,  of  Boston,  and 
Walter  Harvey  Weed,  of  New  York,  were 
recently  in  Butte,  Mont.,  inspecting  the 
property  of  the  Crystal  Copper  Co..  situ- 
ated  near   Basin.    Mont. 

Capt.  Gerald  I..  Wendt,  recently  dis- 
charged from  the  Chimical  Warfare  Ser- 
vice, has  resumed  his  duties  as  assistant 
professor  of  chemistry  at  the  University  of 
Chicago,  and  as  a  member  of  the  editorial 
beard  of  the  bulletin  of  the  Chicago  Sec- 
tion of  the  American  Chemical  Society. 

Errol  MneBoyle,  mining  engineer,  who 
recently  concluded  the  consolidation  of 
the  Union  Hill.  Kureka-Idaho-.Maryland 
mines,  in  Gra.ss  Vallev  district.  Calif.,  and 
the  formation  of  the  CoUl  Point  Mints.  Inc.. 
taken  ov,r  by  the  Bulkrley  Wells  interests, 
has  been  retained  as  consulting  engineer 
and  a  director  in  the  company.  His  office 
Is  now  at  1112  Hobart  BIdg.,  San  Francisco, 
California. 

C.  W.  Pnrington  writes  from  Vladivos- 
tok. Russia,  that  temporarily  he  has  Joined 
the  staff  of  the  War  Trade  Board  there, 
under  the  direction  of  August  Held,  at- 
tach^ to  the  War  Trade  Board.  Together 
with  Reuben  Smith,  he  will  soon  make  a 
trip  to  the  interior  to  try  to  ascertain  the 
proper  distributing  channels  for  the  goods 
which  it  is  planned  to  send  for  the  relief 
of  the  civil  population. 


Societies 


Internnlloniil  Mining  Cnnventinn  will  be 
held     in     Van«ouver,     U     C.    Canada,     Mar. 

n-i» 

Engineers'  Soelely  of  Western  I'ennsyl- 
TSDln,  held  Its  regular  monthly  meeting  at 
the  Union  Anade  BIdg.  Plltsburgli.  Penn.. 
Feb  IS.  The  subject  for  the  evening  wan 
"The  Camera  In  the  War."  by  C.  K.  K. 
Mees. 

Amerlran  Instilnle  of  Klerlrieal  Kn- 
(ineers,  Denver  Section,  held  its  regular 
mfnthlv  meeting  on  Feb  IR.  at  the  D.nver 
Athi,"i.  c'.ii.  I>.  i,-..i,  I-.. I..  The  si)raker 
..f  I  .11.  of  the 

>  of  the 
.Many 

The  Teknik  (  liib  'f  I'divrr.  Colo,  held 
its  regiilnr  meeting  and  dinner  nt  the  Shir- 
lev    Hoiol,    on    Feb     II       Following  the  dln- 

n<r      II. rr-,      .1      \V..)f     i.r  .•:.  illed    a    paper    on 

!  i.lrm."   in   which 

}'  'r.rta    that    ha 


Colorado  Seientifle  .>io"iety  held  its  regu-' 
lar  meeting  on  Fell.  LS.  at  the  Shirley 
Hotel.  Denver.  Colo.  This  was  the  first 
of  a  series  of  dinner  rnp^tings  planned  for 
the  ensuing  year.  The  speaker  was  S.  A. 
lonldes.  who  addn  ssid  the  meeting  on 
"Sulphuric  Acid"  and  presented  some  of 
the  later  developments  in  connection  with 
the  manufacture  of  ccrt.iin  chemicals  and 
explosives.  A  discussion  by  various  mem- 
bers of  the  .society  followed. 

Amerirnn  .Society  of  Civil  Engineers  held 
a  meeting  Feb.  19  at  the  ICngineering  So- 
cieties BIdg..  29  West  3?th  St..  New  York. 
Nathan  C.  Johnson  .'ipoke  on  "New  De- 
velopments in  Concrete."  Motion  pictures 
tracd  the  concrete  iimcess  from  the  earliest 
day.s,  the  actions  of  the  respective  mate- 
rials were  shown  in  their  several  phases ; 
the  processes  of  manufacture  were  minutely 
anal.\*zed.  and  means  for  producing  more 
uniform  and  reliable  Concrete  was  indicated. 
A  thorough  discussion  of  the  subject  fol- 
lowed. 


New  Patents 


Industrial  News 


Detroit  Steel  i'rodurts  Co.,  Detroit. 
Mich.,  has  reelected  Jolin  G.  Itumnev  as 
president. 

Choctaw  Engineering  Co.,  Poteau,  Okla., 
has  recently  been  organized.  S.  D.  Calla- 
way and  J.  E.  Davis  are  the  members  of 
the  company,  and  will  ingage  in  consult- 
ing, mining,  and  civil  engineering. 

National  Conduit  and  Cable  Co.,  New 
York,  has  elected  Joseph  C.  Baldwin.  Jr. 
as  director  to  fill  the  vacancy  caused  bv 
the  death  of  Capt.  J.  R.  de  Lamar.  W.  S. 
Eekert  has  been  elected  vice-president  of 
the  company   in  chargi*   of  sales. 

White  &  Brothers,  Inc.,  smelters  and 
refiners.  Philadelphia.  Penn..  has  opened 
an  office  at  919  Oliver  Building,  Boston, 
Mass..  to  take  care  of  the  large  increase 
in  the  New  England  demand  for  electro- 
lytic and  casting  copper,  ingot  and  babbitt 
metals. 

Material-Handling  .'Murhinery  .Manufac- 
turers' .^HHociation  has  been  formed,  fol- 
lowing the  suggestion  of  the  Department  of 
Commerce  and  the  United  States  Shipping 
Board,  The  suggestion  was  made  by  these 
two  agencies  because  of  the  need  for  in- 
tensive study  of  the  freight-handling 
methods  at  both  railroad  and  ocean  termi- 
nals, and  the  association  will  take  up  the 
whole  field  of  material  handling  and  so 
touch  every  industry.  The  active  work 
will  be  done  by  the  secretary  and  manager, 
Zcnas  W.  Carter,  formerly  commissioner 
of  the  Associated  Metal  Lalh  Manufac- 
turers. The  officers  of  the  as.sociation  are: 
President.  Calvin  Tomkins ;  vice-president. 
J.  A.  Shepard  ;  treasurer.  I.ucian  C.  Brown  : 
directors.  Mr.  Shepard.  Mr.  Brown.  R.  W 
Scott.  F.  W.  Hall,  William  Clark.  J.  C 
Walter.  C.  M.  Wat.son.  and  Fred  Stadelman. 
Four  additional  directors  are  to  be  cliosen 
ivhtn  the  charter  membership  is  compl.ted. 
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nump-Bottom.  W.  L.  Goodwin,  1516 
North  lOth  St.,  Seattle.  Wash.  3i  x  8J  ; 
Illustrated  A  pamphlet  describing  the 
Goodwin-Holman    patent    dump-bottom. 

Buckets.  Lakewood  Engineering  Co. 
Cleveland,  Ohio.  Bulletin  No.  26  8i  x  11, 
pp.  21,  illustrated.  The  principal  features 
of  the  design  and  construction  of  the  Lake- 
\^ood    clam-shell    buckets   are   described. 

Gasolene  Locomotives.  Milwaukee  I,<ico- 
motive  Manufacturing  Co.  Milwaukee,  Wis 
PulillcalioM  No.  110;  10  X  7;  pp.  32;  illus- 
trated. General  description  and  specinca- 
ticna  of  the  dlfTerent  types  of  Milwaukee 
gasolene  locomotives. 

HImplex  Ore  Heparnlors,  W.  O.  Arzingor 
Machinery  Co..  Nashville.  Tenn„  PP  S ;  Il- 
lustrated. Descriptive  of  the  Simplex  ore 
separators  for  the  treatment  of  ores  iiy  the 
flotation  process.  Details  regarding  tlio 
equipment   will  be  furnished  on  request. 

8lenm  and  Electrical  EqiiipnMnl.  F  Wil- 
liam Siocker,  Inc.  1119-1121  Clinton  St. 
HolK>ken.  N.  J.  Pamphlet,  8  pP-  A  list 
of  new  and  second-hand  equlpmtnt  used 
In  mining,  including  air  compreMors.  air 
receivers,  hollers.  wire  rope,  crushers, 
holsling  engines,  and  pumps 

Boiler  I,nglr.  Heine  Safety  Both  r  r,. 
St  l,<Miis.  Mo.  Pp  ««:  r.  X  9;  lllii-tr  .i.  d. 
A  treatise  covering  some  fuiiilameii'  ii  ■  '"- 
Blderatlons  of  boiler  design;  prnctlciil  baf- 
fling of  water-tube  boilers;  Heine  boilers 
for  different  fuels.  (Irlng.  nnd  Bervlres ; 
overloads  :  the  boiler  as  a  prvMUr*  vessel  ; 
nnd  aetnlls  of  the  oinslructton  of  the 
boilers 


I'nited  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
-Mining  Journal"  at  2.5c.  each.  British 
patents   are  supplied  at    40c.   each. 

Alloys  Rich  In  Phosphorus ;  also  Metallic 
Phosphides,  Process  of  Making  Paul  E. 
Iiemmler,  Pittsburgh.  Penn.,  assignor  to 
Westinghouse  Electric  and  Manufacturing 
Co.      (U.    S.    No.    1.287.653;    Dec.    17,    191S.) 

Blower.  Rotary.  Ira  H.  Spencer,  West 
Hartford.  Conn.,  assignor,  by  mesne  assign- 
ments, to  Spencer  Turbine  Co.  (U.  S.  No 
1  288.728  ;    Dec.    24.    1918.) 

Cement,  .\cid-Resisting,  Alfred  Ewart 
Holley  and  Harry  William  Webb.  Oldbury, 
England,  assignors  to  Chance  &  Hunt  Ltd.. 
Oldbury.  England.  (U,  S.  Nos.  1.287.995 
and    1.288.413;   Dec.    17.    1918.) 

Coke.  Manufacture  of.  Arthur  McDougall 
Duekham,  Ashstead.  England.  (U.  S.  No. 
1.289.045;    Dec.    24,    1918.) 

Conical  MUl.  Harry  W.  Hardinge,  New 
York.  N.  Y..  assignor  to  Hardinge  Conical 
Mill  Co.  New  York.  N.  Y.  (U.  S.  No. 
1.288,573  ;  Dec,   24,   1918.) 

Copper  FVom  Its  Ores  by  Leaching  and 
Flotation,  Process  of  Extracting.  Harry 
W  Morse.  Los  Angeles.  Calif,  assignor  to 
Chino  Copper  Co..  Hurlev,  N,  M.  (U.  S 
No.    1,288,121  ;    Dec.    17,    l'918.) 

Filtering,  Procesa  and  Appaj«.tus  for 
Continuous  Pressure.  Jasper  A.  McCaskell. 
Salt  Lake  City.  Utah.  (U.  S.  No.  1.288,433  ; 
Dec.    17.   1918.) 

Flotation — Concentration  of  Ores.  Oba 
Wiser,  Hurley.  N.  M..  assignor  to  Chino 
Copper  Co,,  Hurley.  N.  Mex.  (U.  S.  No. 
1.288,350;  Dec.  17,   1918.) 

Furnace,  .Annealing.  William  A.  Wood, 
Dunellen.  N.  J.,  and  Walter  S.  Rockwell. 
New  York.  N.  Y.,  assignors  to  W.  S.  Rock- 
well Co.  New  York  N.  Y.  (U.  S.  No. 
1.2S8.353  ;    Dec.    17,    1918.) 

Furnace,  Electric.  Leo  L.  Simpson,  Seat- 
tle. W.ash..  assignor  to  Adrian  H.  Sroufe, 
Seattle,  Wash.  (U.  S.  No.  1,288,240;  Dec, 
17.    1918.) 

Furnace.  Electric.  Lewis  Q.  Rowand. 
Brciokl.vn,  N.  Y.,  assignor  to  New  Jersey 
Zinc  Co.,  New  York,  N.  Y.  (U.  S.  No.  1.289.- 
055-6  :   Dec.  24.    1918.) 

Furnace,  Electric,  William  K.  Booth. 
Chicago.  111.,  assignor  to  Booth-Hall  Co., 
Chicago,  111.  (U.  S.  No.  1.287.849;  Dec  17. 
1918.) 

Furnace,  Metal  neatlng.  Walter  S.  Rock- 
well, New  York,  N  Y.  assignor  to  W.  S. 
Rockwell  Co..  New  York.  N.  Y.  (U.  S.  No. 
1.288.202;    Dec.    17,    1918.) 

/lases.  Process  and  Apparatus  for  Elec- 
tric .\rc  Treatment  of.  Ftans  Henrik  .Vu- 
bert  Wielgolaski.  Chrlstiania,  Norw.av. 
(V.    S.    .No.    1.287.807;    Dec.    17,    1918.) 

Refractory.  Louis  P.  Kraus,  Jr.,  New 
York,  N.  Y.  (U.  S.  No.  1.289,049;  Dec. 
24.    1918) 

Rope  and  Cable  Thimble.  Edward  O 
K.ator.  Dayton.  Ohio.  (U.  S.  No.  1,288.021  . 
Dec     17,    1918.) 

Rope  Clump.  Relnhold  loos.  Newark. 
X    J       (U.  S.   No.   1.288,943;  Dec.  24,  1918.) 

Slug  Pocket.  William  M.  \\'TiaIen.  Erie. 
P.nn.     (U.  S.  No.  1.288.328;  Dec.  17.  1918.) 

steel.  Chrome.  Child  Harold  Wills,  De- 
iroii,  Mich.  (U.  S.  No.  1,288.344;  Dec.  17, 
l'.'18,) 

steel.  Ingot  Stripper.  David  Kendall. 
.Alliance,  Ohio,  assignor  fo  Alliance  Ma- 
•  hlni'  Co.  Alliance.  Ohio.  (U.  S.  No.  1,28.1.- 
023;    Dec.    17.    1918.) 

Steel.  Mantifaclure  of  Openhearth. 
Herbert  C  Rviling  nnd  Anson  W  .Mien, 
Birmlngh.im.  Ala.  (U.  S.  No.  1.289.057; 
Deo     24.    1918) 

steel  (Spring).  Containing  C,  Mn.  Or.  Si 
and  Mo  Child  Harold  Wills.  Detroit. 
Ml.h     (IT.   S    No.    1.288.34B;    Dec    17,    1918.) 

steel  and  Iron,  Solution  for  Rust-Proof- 
ing William  H  Allen.  Detroit.  Mich.,  na- 
sirnor  to  Parker  Rust-Proof  Co.  of  Amer- 
1.1.  Detroit.  Mich.  (U.  S.  No  1,287.605; 
I'ec    17,    1918) 

Sulphur  Mining.  Robert  K  Cnrmichael, 
D.iMion.  Ti-x  .  assignor  of  one-half  to 
ili.irge  Hammnn,  Houston.  Tex,  (U.  S. 
No     1,287,878-9;    Dec,    17,    1918) 

Well-ltrllilng  Mnchlne.  George  R  Wat- 
s'.n.  Waterloo,  Iowa.  (U.  S  No  1,288.319, 
D.c    17,   1918) 

Well-nrlillng  Mnchlnes.  Rnm  Attachment 
for  Harrv  K.  Brown.  Augusta.  Kan.  (U 
S    No.    1,28'7.865:    Dee    17.    1918) 
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SAN    FRANCISCO — Feb.    12 

The    Summary    of    Oil-Well    Development 

and  production  in  California  in  December, 
1918,  reported  by  tlie  Standard  t)il  Co., 
embraces  all  fields  and  shows  a  total  of  46 
new  rigs.  331  wells  in  process  of  being 
drilled,  41  completed,  and  seven  abandoned. 
The  total  number  of  wells  producing  was 
8606.  The  total  average  daily  production 
in  all  fields  for  December  was  275,596  bbl. 
or  a  total  production  for  the  month  of 
8,543,476  bbl.  The  crude-oil  stocks  on  Dec. 
31  amounted  to  32.042,923  bbl.,  total  ship- 
ments being  8.434,463  bbl.  The  summary 
for  November,  1918,  which  is  the  last  sum- 
mary to  be  compiled  and  issued  by  the 
Pacific  Coast  Petroleum  War  Service  Bu- 
reau, showed  34  new  rigs,  348  wells  in 
process  of  being  drilled,  47  completed,  and 
one  abandoned.  The  total  number  of  wells 
producing  was  8473  in  November,  the  daily 
initial  production  of  completed  wells  total- 
ing 6293  bbl.  in  that  month.  The  total 
average  daily  production  in  November  in 
all  fields  was"277,618  bbl.,  or  a  total  produc- 
tion in  the  month  of  8,328,540  bbl.  Total 
crude  stocks  Nov.  30  were  32.266,746  bbl.. 
total  shipments  not  being  recorded.  The 
crude-oil  prices  at  the  well,  posted  by  the 
Standard  Oil  Co.  on  .Tan.  15.  1919,  are  the 
same  as  posted  and  effective  May  1,  1918, 
without  change  during  that  period. 


Supervision   of  Oil  Wells   in   California   in 

the  last  four  years,  under  a  state  law,  has 
been  carried  out  in  ^uch  a  practical  way 
and  been  so  generally  beneficial  to  operators 
and  conservative  of  oil  measures  that  it  is 
rather  surprising  that  it  should  be  necessary 
now  to  amend  the  law.  The  amendment 
sought  by  the  State  Mining  Bureau,  a  de- 
partment of  which  exercises  supervision 
over  oil  and  gas.  provides  for  the  enforce- 
ment of  a  section  requiring  all  operators  to 
protect  the  petroleum  and  gas  deposits.  The 
a.uthors  of  the  original  measure  believed  it 
was  sufficient  to  provide  for  recourse  to 
the  courts  by  operators  who  might  object 
to  the  demands  of  the  oil  and  gas  super- 
visor. But  it  appears  this  provision  was 
not  suft'cient.  There  have  been  few.  but 
notable,  failures  to  obey  the  law  strictly. 
So  it  is  now  necessary  to  provide  by  legisla- 
tive amendment  that,  if  on  or  before  10 
days  after  the  date  of  service  of  notice  of 
any  order  of  the  supervisor  which  has  be- 
come final  and  absolute,  or  in  case  of  ac- 
tion in  court  to  enjoin  the  enforcement  of 
an  order,  the  owner  or  operator  has  not  in 
good  faith  begun  the  work,  the  suiwrvi.'ior 
may  apply  to  the  court  to  enforce  such 
final  order  or  decree  and  appoint  agents 
necessary  to  enter  the  premises  and  per- 
form the  work.  The  amount  expended  by 
the  supervisor  for  the  performance  <it  the 
work  shall  constitute  a  lien  against  the 
property.  In  any  such  foreclosure  action, 
the  court  shall  authorize  a  personal  judg- 
ment against  the  person  whose  duty  prima- 
rily it  was  to  perform  the  woi'k  done  by  the 
supervisor,  for  any  deficiency  in  the  amount 
resultant  from  the  foreclosure  and  neces- 
sary to  meet  the  judgment.  There  are 
other  amendments  respecting  the  regula- 
tion of  drilling,  keeping  of  logs,  and  similar 
matters,  all  of  which  are  essential  if  the 
law  is  to  operate  wholly  to  the  benefit  of 
the  oil  industry,  and  oil  measures  of  the 
state  are  to  be  conserved.  The  law,  as  so 
far  enforced  under  state  supervision,  has 
never  worked  a  hardship  upon  owner  or 
operator,  and  has  resulted  in  such  regula- 
tion that  water  infiltration  has  been  great- 
ly diminished  and  the  life  of  the  wells  ex- 
tended without  damage  to  or  infringement 
upon  neighboring  or  adjoining  wells.  R.  P. 
McLaughlin  is  the  present  oil  and  gas  su- 
pervisor. 

PHOENIX,    ARIZ. — Feb.    18 

A  Strike  at  Jerome,  begun  early  on  Feb. 
10,  when  the  copper  companies  put  into 
effect  a  cut  of  75c.  per  day  in  men's  wages, 
affected  about  4000  men.  The  union  miners, 
affiliated  with  the  International  Union  of 
Mine.  Mill  and  Smelter  Workers,  obeyed 
instructions  from  leaders  to  remain  at  work 
pending  the  arrival  of  Federal  Mediator 
Hvwell  H.  Davies.  who.  Secretary  of  Labor 
Wilson  telegraphed,  would  start  immediate- 
ly. The  United  Verde  and  United  Verde 
Extension  companies  issued  a  joint  ulti- 
matum   to     employees     on     Feb.     11,     that 


both  properties  would  shut  down  indefinitely 
unless  enough  men  returned  to  work  to 
keep  smelteries  supplied  with  ore.  Miners 
at  Jerome  had  voted  to  accept  the  new 
scale  under  protest,  but  were  intimidated 
and  kept  away  from  the  shafts.  The  new 
rate  of  pay  is  75c.  higher  than  under  the 
old  Miami  sliding  scale.  The  United  Verde 
made  the  following  announcement;  "We 
wish  to  state,  in  all  frankness,  that  we  are 
discriminating  against  the  I.  W.  W.  and 
Bolshevik  element,  where  we  know  that 
such  men  are  in  our  employ."  The  labor 
troubles  must  be  most  inopportune  from  a 
labor  viewpoint,  for  the  condition  of  the 
copper  market  is  causing  general  curtail- 
ment of  output  at  the  larger  properties, 
and  scores  of  shipping  properties  are  clos- 
ing down  entirely.  The  Sasoo  smeltery  of 
the  American  Smelting  and  Refining  Co. 
has  shut  down.  The  Swansea  lease  is 
stopping  operations  at  Swansea,  in  north- 
ern Yuma  County,  although  it  is  complet- 
ing a  250-ton  mill.  Great  Western,  at 
Courtland,  has  suspended,  largely  because 
of  water,  and  the  Johnson  camp  has  about 
ceased  to  ship.  The  Bush  and  other  ship- 
ping properties  near  Tucson  are  also  closed. 
Se\"tral  shafts  at  Bisbee  have  been  aban- 
doned for  the  time  being,  and  the  miners 
transferred  elsewhere  or  discharged.  Most 
of  the  many  development  properties  at 
Jerome  are  waiting  until  costs  become 
lower. 

JIORENCI.  ARIZ. — Feb.  10 
Reduction  of  Wages  in  tUe  Clifton-Mo- 
renci-Metcalf  district  went  into  effect  on 
Feb.  10,  in  accordance  with  the  following 
excerpts  from  notices  posted  on  Feb.  8: 
"The  present  wage  rates  will  be  adopted 
as  standard  with  copper  selling  at  26c. 
per  lb.,  and  the  differentials  on  the  exist- 
ing wage  scale  will  apply  with  copper  sell- 
ing above  or  below  26c.  per  lb.  and  down 
to  18c.  per  lb.,  which  will  be  taken  as  a 
minimum  for  the  present,  whether  copper 
sells  below  18c.  or  not.  In  making  the 
above  adjustment  consideration  has  been 
given  to  the  present  high  cost  of  living, 
and  the  bonus  of  $1  per  day  to  underground 
and  75c.  per  day  to  surface  employees  will 
be  continued  for  the  present."  This  changes 
the  rate  of  miners  from  $5.01  per  day  to 
$4.41  ;  of  muckers  from  $4.30  per  day  to 
$3.70;  and  of  craftsmen  from  $6.35  per 
day  to  $5.63. 

SALT    LAKE    CITY,    UTAH — Feb.    13 

The  Matter  of  Mine  Taxation  is  still  in 
the  air.  A  meeting  between  various  com- 
mittees of  the  Legislature,  the  Governor, 
the  State  Treasurer,  and  representatives  of 
the  legal  staff  of  the  state  has  been  held, 
and  it  is  reported  that  a  bill  is  to  be 
placed  before  the  Legislature  fixing  the 
rate  of  mine  taxation  at  three  times  the 
net  proceeds,  allowance  to  he  made  for  all 
actual  and  necessary  expenses  of  produc- 
tion, with  the  exception  of  all  Federal  taxes 
and  legal  expenditures,  salaries  of  cor- 
porate officers,  and  of  officers  and  employ- 
ees not  resident  within  the  state.  With 
the  passage  of  the  law  in  this  form,  it 
is  stated  the  occupation  tax  law  would 
be  repealed  ;  and  it  is  expected  that  the 
protesting  companies  above  mentioned 
would  then  pay  the  million  dollar  assess- 
ment,   dropping  their   present   suit. 

Apex  Rights  are  once  more  the  cause  of 
a  suit  between  the  Utah  Consolidated  and 
Utah  Apex  mining  companies.  Utah  Con- 
solidated in  the  present  instance  being  the 
complainant,  as  was  the  Utah  Apex  com- 
pany in  the  suit  instituted  last  October, 
and  later  compromised.  The  same  point 
as  in  the  former  case  is  at  issue,  namely  the 
right  of  title  to  fissure  veins  apexing.  ac- 
cording to  the  complaint,  in  the  Keepapit- 
chinin  and  Rattlesnake  claims  in  Bingham. 
These  veins  dip  to  the  north,  passing 
through  Utah  .\pex  ground,  and  the  com- 
plaint alleges  that  they  have  been  entered 
at  depth  by  the  Utah  Apex,  that  company, 
it  is  stated,  having  mined  ore  to  the  value 
of  $500,000  from  each  vein.  The  Utah  Con- 
solidated asks  that  title  to  the  veins  in 
dispute  be  established,  and  that  an  account- 
ing be  made  for  the  ore  alleged  to  have 
been   illegally  extracted. 

Redurtionft  in  Wages  by  mining  and 
Smelting  Companies  generally  are  being 
made.     The  reduction  by   Utah   Copper  Co. 


was  noted  in  the  last  issue  of  the  Journal, 
Other  mines  in  Bingham  have  followed,  and 
it  is  likely  that  reductions  will  be  made  by 
Park  City  and  Tintic  mines.  The  three 
smelting  companies  operating  in  the  Salt 
Lake  Valley  have  made  reductions.  The 
copper  plant  of  the  A.  S.  &  R.  at  Garfield 
reduces  employees  receiving  more  than 
$3.90  per  day  by  75c.  a  day  and  those  re- 
ceiving $3.90  or  less  by  65c.  The  lead 
smeltery  of  this  company  at  Murray,  Utah, 
reduces  employees  receiving  more  than 
$3.80  a  day  by  65c.  and  those  receiving 
$3.80  or  less  by  55c.  The  scale  of  wages 
at  the  Garfield  plant  varies  from  $7.10  per 
day  to  $3.65,  and  the  scale  in  force  at 
Murray  is  somewhat  lower.  The  lead 
smeltery  of  the  United  States  Company 
at  Midvale  makes  reductions  correspond- 
ing to  those  made  at  the  Murray  plant  of 
the  A.  S.  &  R.  The  International,  operat- 
ing at  Tooele,  with  a  wage  scale  somewhat 
higher  than  the  Garfield  scale,  makes  re- 
ductions amounting  to  75c.  a  day  for  em- 
ployees receiving  over  $4.15  daily  and  a 
65c.  reduction  for  employees  receiving  $4.15 
or  less.  The  new  scale  of  wages  at  the 
various  plants  became  operative  Febru- 
ary  10. 

liegal  Proceedings  Brought  by  Mctal- 
Mlning  Companies  against  payment  of  occu- 
pation tax.  fi.xed  at  3ri  of  net  proceeds 
for  1918  (in  addition  to  regular  tax  on 
physical  valuation),  have  been  dropped  and 
nine  companies  have  paid  the  amounts  as- 
sessed against  them  plus  12%  interest  from 
the  date  when  the  tax  became  due.  It  is 
understood  that,  after  this  payment,  the 
tax  will  be  dropped  and  the  matter  of  mine 
taxation  in  general  cleared  up.  A  law 
will  probably  be  passed  by  the  state  Legis- 
lature fixing  mine  taxation  at  the  rate  of 
three  times  the  value  of  the  net  pro- 
ceeds (the  amendment  favorably  voted  on 
last  fall  called  for  taxation  at  some  multiple 
of  the  net  proceeds,  setting  no  limit)  and 
on  surface  values.  It  g;oes  without  saying 
that  it  will  be  of  distinct  benefit  to  the 
mining  industry  to  be  finally  in  the  clear 
as  to  what  is  expected  of  it  in  the  matter 
of  taxation.  Mining  companies  which  have 
already  paid  the  occupation  tax  above 
mentioned  are  the  Utah  Copper,  Silver  King 
Coalition.  Grand  Central,  Eagle  &  Blue 
Bell,  Bingham  Mines,  Cardiff,  Victoria 
Gold  Chain,  and  Ophir  Hill,  representing 
together,  about  $765,000.  The  Utah  Copper 
paid  $680,000.  It  is  expected  that  the 
mining  industry  in  general  will  make  pay- 
ment without  protest.  Funds  from  these 
.sources  will,  it  is  stated,  be  used  for  the 
support  of  the  schools  of  the  state,  par- 
ticularly of  the  district  schools.  Coal-min- 
ing companies  have  thus  far  taken  no  ac- 
tion as  to  payment,  and  their  assessment 
would,  if  paid,  amount  to  about  $100,000. 

.\nalysis     of     the     Copper     Situation,     as 

particularly  affecting  the  Utah  Copper  Co., 
is  made  by  R.  C.  Gemmell,  general  man- 
ager. Referring  to  the  statement  by  the 
Federal  Government  on  Feb.  4,  1919,  Mr. 
Gemmell  calls  attention  to  the  large  sur- 
plus of  copper  stocks  on  hand,  produced  on 
the  maximum  basis  of  cost  and  with  the 
expectation  of  realizing  26c.  per  lb.,  and  to 
the  present  lack  of  market.  Keeping  these 
conditions  in  view,  and  with  the  absolute 
necessit>'  of  curtailment  of  output,  the  en- 
tire effort  of  the  Utah  Copper  management 
is  to  maintain  a  going  concern  and  keep 
the  largest  possible  number  of  men  em- 
ployed. Although  economy  would  be  in  the 
diiection  of  the  cessation  of  stripping  oper- 
ations, which  are  always  kept  several 
years  ahead  of  production,  these  are  being 
continued  with  a  view  to  offering  employ- 
ment. Also,  the  Magna  mill  is  operating  "at 
50','r  capacity,  when  one  mill  woulfl  be  able 
to  care  for  the  output.  The  closing  of 
the  Magna  plant  would  mean  eithir  no 
work  for  the  entire  Magna  force  or  half 
time  at  the  Arthur  for  the  consolidated 
forces.  This  will  not  be  done  unless  abso- 
lutely necessary.  An  interesting  point  is 
that  wages  at  the  Utah  Copper,  in  spite 
of  the  recent  reduction,  are  higher  than 
they  were,  after  being  raised  four  times  in 
succession,  on  Dec.  1.  1916,  the  date  of  the 
fourth  increase,  based  then  on  copper  at 
27}c.  per  lb.  With  the  price  of  copper  fixed 
at  26c.  per  lb.,  voluntary  increases  were  made 
by  the  company  three  times  subsequently 
m  view  of  the  high  cost  of  living.  In 
making  the  present  necessary  reductions  in 
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wages,    the    company   has   again    taken    the 
cost  of  living  into  consideration. 

Knriiral  rhanKf-n  in  tlie  I'tnh  Workmen's 
roinprnnulion  Art  are  proposed.  This  has 
been  operative  in  its  present  form  since 
July.  11117.  and  is  the  first  statute  of  it3 
kind  in  the  state.  The  danger  to  the 
mining  industry  from  the  changes  pro- 
posed, before  the  law  as  now  in  force  lias 
had  a  try-out.  are  pointed  out  in  a 
pamphlet  prepared  l\v  the  Utah  Chapter 
of  the  American  Mining  Congress.  A  dan- 
geroiis  feature  of  the  propo.Kcd  amend- 
ment is  the  almost  arbltrar.v  power  given 
to  the  commission  in  fixing  the  amounts 
of  compensation,  the  commission's  acts  be- 
ing subject  to  review  only  by  the  state 
supreme  court  and  then  in  a  very  limited 
degree,  and  not  by  the  district  courts, 
which  have  jurisdiction  under  the  law  at 
present  operative.  The  amendment  also 
undertakes  to  eliminate  private  insurance 
companies,  which  assume  responsibility  in 
case  of  death,  in  favor  of  state  insurance, 
which  a.xsumes  no  such  responsibility.  The 
scope  of  the  law  would  be  widened  to  in- 
clude workers  engaged  in  non-hazardous 
undertakings,  though  excluding  domestic 
servants  and  farm  laborers,  the  latter,  it 
is  i>ointed  out.  being  at  times  certainly 
subject  to  danger.  The  amount  of  com- 
pensation would  be  materially  raised.  The 
present  rate  of  compensation  is  55'^  of  the 
average  weekly  wage,  not  to  exceed  a  maxi- 
mum of  $18  a  week  or  a  minimum  of  J7. 
and  in  no  case  to  continue  more  than  six 
years  or  to  exceed  $4  500.  It  is  now  pro- 
posed to  fix  compensation  at  GBgrJ.  with 
a  maximum  of  $18  a  week.  There  is  also 
to  be  added  compensation  for  especial  in- 
jur.v.  such  as  the  loss  of  an  arm  at  or 
near  the  shoulder,  so  that  from  the  word- 
ing of  the  proposed  .imendment.  which 
appears  somewhat  in  doubt,  and  which  it 
is  pointed  out  a  court  might  construe  other- 
wise, a  compensation  equal  to  four-thirds 
of  the  actual  weekly  wage  (or  $.■!(!  for  at 
least  200  weeks)  would  seem  possible.  The 
law  will  also  be  burdened  with  defini- 
tions as  to  dependents  and  children,  the 
matter  of  minimum  wage,  hours  for  women 
and  children  and  similar  matters.  %vhich 
appear  somewhat  foreign  to  the  question 
in  hand. 

BUTTE,   MONT. — Feb.    17 

The  rhilipnbiirg  nlntrlet  is  still  produc- 
ing a  small  quantit.v  of  manganese,  .and. 
according  to  one  operator  recently  in 
Butte,  a  couple  of  mines  will  be  operated 
up  to  about  May  I.  when  contracts  with 
steel  companies  expire.  An  effort  will  be 
made  to  develop  some  of  the  old  silver 
properties. 

The  Butte  .Metal  Mine  Workern'  Vnion 
called  off  its  strike  on  the  afternoon  of 
Feb.  17  after  a  nine-day.s'  struggle  and  the 
miners  hastened  to  gel  their  jobs  back. 
More  men  presented  themselves  than  could 
bt  taken  care  of.  The  strike  was  promoted 
by  r.  W.  W  agitators  In  Butte,  who  were 
aided  by  relnforcemenls  from  Seattle  and 
other  |>oints.  causing  much  confusion  in  the 
city.  It  was  coniiucted.  according  to  the 
publications  of  the  strikers,  bv  the  Soldiers', 
Sailors'  and  Workers'  Council.  The  council, 
according  to  the  secrel,iry  of  the  Metal  Mine 
Workers'  Union  (independent),  is  composed 
of  represent  at  ivea  from  15  labor  unions,  dis- 
I'harged  .soldiers  and  sailors.  Industrial 
Workers  of  the  World.  I  he  Pearse-Connol- 
ly  Club  (an  Irish  patriotic  society).  So- 
cialists and  others.  T.iking  advantage  of 
the  reduction  in  wages  to  start  trouble,  the 
agitators  soon  enlisted  In  their  ranks 
thousands  of  persons  not  in  sympalhy  with 
I  W.  W  teachings  (Jolng  several  thous- 
and strong  to  the  roads  lending  to  the 
various  mines,  the.v  drove  the  miners  back 
from  work  Allh  sticks  and  guns  until  ever.v 
mine  in  the  district  c|f)sed  down,  as  well 
as  the  sm.'llery  of  the  Kast  Butte  Mining 
Co.  (shut  down  Feb  10)  and  the  lOlm  Orlu 
mill.  Butte  was  early  pln<'eil  under  mnrlial 
law.  Additional  soldiers  were  brought  Into 
the  city,  but  no  sooner  had  thev  l>egun  (o 
d»al  with  the  strikers  mHIi  a  firm  hand 
than  the  mavor  of  Butte  slep|>ed  In  and 
begged  the  commanding  orllc.r  to  call  In 
his  patrols,  assuring  him  thai  the  police 
would  afford  nil  ne.essarv  protection.  The 
request  naturally  went  unheeded  The  I 
W  W  plem.nt  opeiilv  defied  the  author- 
ities ind  dislrlbuled  alKiut  the  city  circuliirs 
coitBlnlng  most  sedulous  articles.  It  Is 
commonly  believed  by  riilzms  thai  prof- 
iteering h<-  tradesmen  is  in  large  pari 
responsible  for  Ihe  high  prl.es  prevailing 
In  Butte,  and  this  circumsiiinre  was  made 
much  of  bv  the  :iKllalnrs  to  sllr  Ihe  peo- 
ple up  II  WHS  argued  that  Ihe  miners 
could  not  Sinn. I  a  wage  reduction  and  sup- 
port their  families  at  Ihe  prevailing  prices 
With  the  mines  down,  plants  dep».ndent  on 
them  for  ore  followed  .  the  Annconda  con- 
centrator closed  on  F-'h  II.  and  Ihe  ncid 
plunl    on    Feb.     1::        The    backbone    of    the 


strike  was  said  to  be  broken  on  Feb.  15 
when  the  hoisting  engineers  of  the  mines 
voted  by  a  majority  of  two  to  one  not  to 
join  the  walkout.  The  streetcars  resumed 
operations  in  Butte  on  the  same  day.  Thom- 
as Campbell,  president  of  the  miner.s'  union, 
said  that  the  metal-mine  workers  had 
never  declared  a  strike,  despite  the  fact  that 
some  members,  acting  individually,  joined 
with   the   I.    W.    W. 

DEXVKR,  COLO. — Feb.  12 
.'Manganese  Producers  of  Colorado  hold 
that  the  (Jovernment  should  reimburse 
them  for  losses  incurred  in  good  faith  in 
preparing  for  production,  or  at  least  give 
them  time  to  extract  ores  blocked  out  and 
available  for  immediate  shipment,  before 
allowing  imports  of  crude  ore  or  ferroman- 
ganese.  The  Leadville  district  mines  have 
available  150.000  to  200.000  tons  of  man- 
ganiferous  ore  running  from  15 'r  to 
43'*;  manganese,  and  low  in  silica  and 
phosphorus:  some  also  carrying  up  to  SOCI- 
iron.  Such  ores  have  been  shipped  to  ICast- 
ern  markets,  and  used  in  making  ferro- 
manganese  carrying  35  to  45';  manganese. 
Much  of  this  ore  may  be  classed  as  blocked 
out.  and  under  normal  conditions  could  be 
shipped  within  about  a  year.  The  pro- 
ducers in  the  di.strict  have  endeavored  to 
increase  production  wherever  possible,  and 
through  the  sudden  ending  of  the  war 
have  incurred  a  loss  of  about  $200,000. 
Large  bodies  of  ore  have  also  been  de- 
veloped in  the  Gunnison  district,  and  much 
money  has  been  expended,  but  the  oper- 
ators have  not  had  a  chance  to  ship  a  cxr- 
load.  It  is  estimated  that  from  75.000  to 
100.000  tons  of  ore  suitable  for  ferro- 
manganese  has  thus  been  made  available 
there.  One  remedy  suggested  is  that  the 
(government  announce  that  no  licen.ses  be 
issued  for  importing  either  manganese  ore 
or  ferromanganese  during  the  first  half  of 
1919.  Such  action  would  not  enable  the 
domestic  producers  to  avoid  all  lo.ss.  but 
would  help  them  to  dispose  of  ore  sup- 
plies now  on  hand  at  their  properties,  and 
might  enable  manufacturers  to  unload  their 
supplies  of  finished  product,  operators  who 
go  so  far  as  to  expect  (^ongr«-ss  to  imtiose 
a  protective  tariff,  think  that  it  should 
amount  to  at  least  $10  a  ton  on  crude  ore 
and    $25    a    ton    on    ferromanganese. 

Dl'LlTH,  MINX. — Feb.   13 

Capt.  .Alexander  MrDoagnll's  Patent  for 
Washing  Iron  Ores  is  an  adaptation  from 
an  old  process  and  the  principle  involved 
therein  invalid,  it  is  claimed  bv  attorneys 
of  the  U.  S.  Steel  Corporation  in  the  an- 
swer filed  by  them  in  the  $10,000,000  suit 
brought  by  Captain  McHougall  against  the 
corporation  m  the  U.  S.  LMstrict  t^ourt  in 
Duluth.  The  Oliver  Iron  Mining  Co.  Ihe 
corporation's  subsidiary  affected,  denies 
that  McDougall's  alleged  invention  is  the 
first  one  for  separating  sand  from  iron  ores 
on  a  commercially  profitable  basis  The 
Oliver  company  claims  that  the  (Jrei  iiway 
patent  that  it  employs  is  based  on  appa- 
ratus successfully  used  for  the  purpose  long 
before    McDougall    obtained    his    patent. 

HOl'flHTON',   MICH. — Feb.    14 

The  AetiTllies  of  the  I.  W.  W.  and  other 
lalior  elements  which  are  causing  appre- 
hension In  the  iron  districts  of  northern 
Michigan  will  not  affect  Ihe  L,ake  Superior 
copper  mines,  it  is  believed  by  mine  man- 
agers and  labor  authorities  in  the  copper 
country,  although  the  copper  mines  are  op- 
erating, in  general,  on  three-quarter  time. 
The  circulation  of  printed  posters  at  Iron 
Hiver.  threatening  the  blowing  up  of  pub- 
lic buildings  and  the  homes  of  leading 
mining  men  and  other  promliu-nt  pc  oiile. 
has  resulted  In  that  commiinllv  appealing, 
through  Its  legislative  representative,  for 
a  guard  of  the  state  constabulary,  and 
slate  authorities  are  making  an  investlga- 
gallon  Threatening  posters  of  this  si>rf 
have  also  been  distrlliuled  at  other  Iron 
counlry  points.  Including  Crystal  Fall.s. 
since  partial  suspension  of  iron  mining  oc- 
curred at  those  places  owing  to  Ibe  sinl- 
den  terminal  ion  of  hostilities  Kniployees 
of  the  copper  companies  are  apparently 
satisfied  lo  accept  lemimrnrv  curlallimnf 
of  outpuT  until  a  demand  for  the  metal 
builds  up  Pay  has  been  lessened,  nl.so 
the  number  of  working  hours,  and  at  S'lme 
of  the  smaller  mines  total  suspensl<ut  o-' 
work  has  resulted  T  W  W  ncllvltles  ii 
the  lopper  district  soon  after  the  rnile.l 
Stales  entered  the  war  were  chei-ked  bv 
the  miners  themselves,  when  thousands  of 
men  were  out  of  work  for  eight  months, 
the  I9I.1  strike  still  beinfC  fresh  In  their 
memories 

JIAI.IN,  AI,.\SK  A— Fell,    in 

The  Jnalln  Alask*  Mine*  Co.  will  resume 

wi.rk     at     once    on     its    property     at     .lualhi, 

Alaska,      Tills  property   was   taken   over   bv 

Ihe   Algiinrlan    Derelopment    Co..   n    Belgian 


and  French  corporation  with  head  office  at 
16  Rue  de  Turin.  Brussels.  Belgium.  A 
7S00-ft.  tunnel  was  started,  intended  to 
ito.sscut  the  vein  system  at  a  lower  level 
and  also  to  drain  the  mine  water.  This 
tunnel.  whi;h  had  advanced  2000  ft.,  was 
discontinued  when  the  war  broke  out.  and 
attention  confined  to  actual  production.  All 
work  was  suspended  in  November.  1917. 
owing  to  labor  shortage  and  extreme  op- 
erating conditions.  During  the  last  oper- 
ating year  the  mine  produced  nearly  $200,- 
OOO  in  gold  from  a  10-stamp  mill.  It  is 
now  planned  to  complete  the  tunnel  and  at 
the  same  time  to  carry  out  an  active  pro- 
gram of  development  from  the  present 
workings.  Until  the  completion  of  the  tun- 
nel, no  ore  will  be  milled  except  that  com- 
ing from  ilevelopment  work.  Jean  Vano- 
phem.  Brus.sels,  Belgium,  is  president 
Charles  G.  Titus.  Juneau.  Alaska,  is  gen- 
eral manager, 

VICTORI.A.   B.   C. — Feb.    15 

The  rommitter  Investigating  Smelting 
Rates  charged  for  treating  custom  ores  at 
Trail  has  visited  the  management  of  the 
Consolidated  Mining  and  Smelting  Co,  of 
Canada  at  the  Trail  smelterv.  where  a  full 
discussion  took  place  regarding  the  inquiry 
to  be  made  and  its  scope.  The  committee 
is  now  engaged  in  making  preparations  for 
the  securing  of  evidence  from  all  who  ar.' 
interested.  In  this  connection  a  circular  has 
been  issued  and  is  being  distributed  among 
all  shippers  independent  of  the  company. 
It  reads  as  follows:  'This  committee  has 
begun  its  work  Though  it  has  extensively 
advertised  its  wi.sh  to  receive  either  oral 
evidence  as  to  facts  or  opinions  of  shippers 
of  ore  to  Trail  concerning  their  relations 
to  the  smeltery,  it  feels  that  further  op- 
portunity should  be  afforded  for  hearing 
from  any  who  have  thus  far  failed  to  make 
their  position  known  to  the  committee.  For 
this  rea.'ion  a  copy  of  this  letter  is  being  sent 
to  all  shippers  lo  ask  their  wider  coBperation 
toward  making  our  investigation  completely 
successful  and  satisfactory  to  all  concerned. 
Appreciating  the  fact  that  some  shlp|>ers 
ma.v  natur.illy  not  desire  to  make  state- 
m.ents  in  any  public  way.  we  wish  to  impress 
on  you  and  them  the  fact  that  we  are  quite 
prepared  to  afford  every  reasonable  op- 
portunity for  private  hearing  and  discussion 
and  that  we  will  endeavor  to  make  arrange- 
ments for  this  if  necessary  after  hearing 
from  you.  We  wish  particularly  to  have  it 
known  that  it  is  not  only  the  matter  of 
rates  and  charges  as  such  that  come  within 
the  purview  of  our  work,  but  the  collateral 
matter  of  sampling,  setllemenl.  or  anything 
else  which  may.  and  often  does,  cause  dis- 
satisfaction. We  shall  be  glad  to  receive 
any  communication  or  complaints  touching 
these  matters,  and  trust  that  such  will  l>e 
sent  lo  the  secretary  not  later  than  Feb.  12 
next." 

Referring  lo  Spanish  inflnenma  and  \'m- 
dithculties  which  some  mining  0|>erators 
have  experienced  hecau.se  of  it.  an  interest- 
ing account  is  given  of  the  method  adopted 
by  a  mining  man  with  extensive  Interests 
around  Sandon  and  Silverton.  B.  C,  He 
has  an  understanding  with  his  men  that 
during  the  epidemic  none  of  his  men  are  to 
leave  his  employ,  nor  lo  come  down  from 
the  mines  for  a  "lay-off."  On  his  part  he 
undertakes  lo  send  no  new  men  to  work 
The  particular  properties  that  he  has  In 
ohai-ge  are  thus  rigidly  quarantined,  and  he. 
himself,  according  to  Ihe  arrangement,  can- 
not go  up  lo  them,  ev.'n  on  a  trip  of  Inspec- 
tion. Consequently  he  Is  forced  to  direct 
operations  by  telephone  Though  this  is 
awkward,  it  Is  thought  better  than  to  take 
the  chance  of  the  inlluenia  gaining  a  fool 
hold  In  any  of  the  camps  in  question,  as 
judging  by  other  experiences,  once  estab- 
lished at  such  centers  it  rioes  not  leave  until 
the  lives  of  many  are  serlouslv  jeopardiii'd 
and  Iho  work  completely  disrupted 

The     Vanrniiver    fhamhrr    of    Mines     has 

declde<l  lo  change  Its  title  to  that  of  Ihe 
"British  Columbia  Chamber  of  Mines"  This 
step  has  been  agreed  upon  In  order  that 
Ihe  Inlluence  of  the  organlxntton  may  be 
extendeil  to  Include  Ihe  whole  province.  At 
the  last  election  of  ollVvrs.  a  selection  was 
made  of  some  representative  mining  men 
outside  of  Vancouver,  it  being  felt  Inal.  if 
Ihe  Chamber  of  Mines  Is  to  make  its  work 
heneficlBl  lo  Ihe  industry  of  British  Colum- 
bia. II  must  be  understood  lo  be  a  body 
belonging,  not  lo  any  particular  locality  or 
community,  but  lo  the  whole  of  the  province 
and  pledged  lo  advance,  wherever  possible. 
Ibe  Interest  of  all  or  any  of  Its  districts 
I'rogre.ss  Is  being  made  In  preparing  for 
the  InternnllonnI  Mining  Convention  to  be 
held  in  March,  the  effecr  of  which.  It  Is 
ho|>ed.  will  be  Ihe  creating  of  a  complete 
understanding  b*>tween  the  mininit  men  of 
Western  Canada  and  of  the  Western  Slates 
and.  genernliv.  Ihe  engendering  of  n  spirit 
of    healthy    optimism 
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ALASKA 

INFLUENZA  reported  at  Copper  Center; 
42  cases  on  Jan.  19,  with  five  deaths  to 
that  date. 

SEWARD-ANCHORAGK  BRANCH  of 
Government  railroad  impassable  between 
Mile  49  and  Mile  71.  owing  to  .^snow  and  ice. 
Freight  and  passengers  carried  across  gap 
by  dog  and  horse  sleds. 

ALASKA  GOLD  (Juneau) — In  January 
milled  151.515  tons  ore.  averaging  $0,787 
per  ton.  Extraction  76.87%  ;  tailings  loss, 
18.2c.  per  ton. 

KENNECOTT  (Kennecott)  —  January 
production  of  copper  was  10,040.000  lb., 
including  output  of  Braden  Copper  Co. 
December  output.    14.114,900  pounds. 

AR1ZOX.4 

Cochise    County 

DENN-ARIZONA  (Bisbee) — Shaft  sump 
being  completed  below  1800  level.  Sta- 
tions to  be  cut  and  exploration  work  begun 
on  1700  and  1800  levels. 

SHATTUCK-ARIZONA  (Bisbee) — Janu- 
ary production  wa.s  622,226  lb.  copper;  470.- 
168  lb.  lead;  32,204  oz.  silver:  and  101  oz. 
gold.  Copper  output  in  December  was  506,- 
332  pounds. 

C(.>MMONWEALTH  DEVELOPMENT 
(Pearce) — Sliipping  750  tons  a  montli  of 
siliceous  ore  to  Douglas,  for  converter  flux. 
Surface  ores  being  mined  by  lessees.  A.  Y. 
Smith  manager. 

MIDDLEMARCH  (Pearce) — Sinking  for 
development  and  in  hope  of  striking  water 
supply  for  mill.     E.  L.  Elson  in  charge. 

Gila  Connty 

GIL.\  COPPER  SULPHIDE  (Christmas) 
— Lease  of  American  S.  and  R.  Co.  lapsed, 
and  receiver  again  in  direct  charge.  George 
Morris   manager. 

COLE-GOODWIN  (Globe)  —  Formerly 
operated  by  Cole  Development  Co.  and  re- 
cently examined  by  Dr.  G.  M.  Butler,  dean 
of  the  College  of  Mines,  at  Tucson  ;  being 
equipped  for  extensive  development  of  large 
bodies  of  low-grade  copper  ores  disclosed  by 
investigation  of  Dr.  Butler. 

LONDON-ARIZONA  (Chilito) — Reported 
preparing  for  operation,  after  settling  finan- 
cial difficulties  :  planning  to  ship  ore  eight 
miles  to  Hayden  smeltery. 

Greenlee  County 

.\RIZONA  COPPER  (Clifton) — January 
production  of  copper  was  4,032,000  lb.  ;  De- 
cember,   3,600,000   pounds. 

Pima   County 

SULLIVAN  (Ajo)— High-grade  gold  ore 
struck  in  claim  near  Gunsight.  First 
claims,  staked  by  J.  .T.  Sullivan,  now  sur- 
rounded by  150  locations.  Ore  carries  some 
silver. 

SASCO  (Silverbell) — Smeltery  closed  dur- 
ing week  ended  Feb.  15.  Ore  from  Silver- 
bell  mines  will  be  shipped  to  Hayden  and 
El  Paso  plants  of  American  S.  and  R.  Com- 
pany. 

Santa    Cruz    County 

H.\RDSHELL  (Patagonia) — Grading  for 
surface  works  and  for  sinking  350-ft.  shaft. 

HENRY  FORD  (Patagonia) — Name  to 
be  changed  to  "Victory"  by  owners. 

IVANHOE  (Patagonia)— Option  taken 
by  E.  E.  Bethel,  of  Washington  Trading 
Company. 

TRENCH  (Patagonia) — Cro-sscut  on  750 
level  hearing  main  ledge.  Several  stringers 
of  ore  found. 

Yavnpai    Count.v 

PHILADELPHIA  (Crown  King)— Half 
of  100  ft.  tunnel  completed;  to  cut  at  960- 
ft.  depth  orebodv  already  explored  200  ft. 
by  shaft.  Property  then  will  have  3600  ft. 
of  tunnel  development,  mainly  along  main 
vein. 

GADSDEN  (Jerome) — Northwest  cross- 
out  on  1200  level  40  ft.  into  porphyritic 
.schist  speckled  and  seamed  with  native 
copper,  ohalcopyrite,  and  bornite.  Cross- 
cut headed  to  cut  main  fault,  aboui  500  ft. 
further  on. 


JEROME-BISBEE  (Jerome)  ^  Formal 
transfer  being  mad<'  here  of  property  of 
former  Jerome-PortlancJ  company,  under 
court  order  discharging  receiver  of  old  cor- 
poration, 

JEROME-VERDB  (Jerome) — High-grade 
shoot  of  copper  glance  cut  in  sloping  about 
100  ft.  above  900  level  of  Maintop  work- 
ings. Company  has  been  shipping  600  tons 
a  month  of  8';  ore  to  Humboldt.  J.  B. 
Harper,  superintendent,  will  determine  ex- 
tent of  new  body,  with  expectation  of  ship- 
ping. 

UNITED  VERDE  (Jerome) — Twelve- 
mile  broad-gage  line  up  hillside  from  portal 
of  1100-level  tunnel  will  l)e  finished  early 
in  summer:  maximum  grade  23%:  rise  700 
ft.,  and  air-line  distance  three  miles.  New 
road  will  handle  freight  business  of  camp, 
including  that  coming  from  new  steam- 
shovel  work  at  crest  of  United  Verde  ore- 
body.  Shovel  work  will  add  northern  ex- 
tension tn  townsite  on  mine  ground ;  two 
gulches  to  be  filled  in  and  leveled.  Will 
run  part  of  large  slag  dump  below  old 
smeltery    site   through    Clarkdale    furnaces. 

UNITED  VERDE  EXTENSION( Jerome) 
• — Tunnel  near  completion. 

VERDE  COMBINATION  (Jerome)  — 
Sump  being  finished  below  1300  station. 
Drifts  to  be  started  both  wa.vs  on  con- 
tact,  with   occasional  exploratory  crosscuts. 

PECK  (Prescott) — This  and  other  Brad- 
shaw  Mountain  mines  stopped  by  heavy 
snow  ;  roads  impassable. 

Yuma  County 

ARIZONA  DESERT  M.  AND  M.   (Bouse) 

— Planning    to    increase    mill   capacity   from 

20  to  60  tons  daily  by  adding  two  ball-mill 

units.     Ten  men   employed. 

ABK.VNS.AS 

Independence    County 

BIG  CAVE  (Batesville) — Manganese  pro- 
duction begun  by  Big  Cave  Manganese 
Co..  operating  near  Penters  Bluff.  Prop- 
erty discovered  in  December,  bottom  of 
shallow  shaft  opening  into  natural  cave 
which  contained  manganese  veins  in  both 
walls,  and  nugget  ore  in  clay  in  bottom. 
One   car   shipped. 

POLK-SOUTHARD  (Batesville) — Work 
begun  with  small  force  at  manganese  prop- 
erty by  Independence  Mining  Co.  Idle 
several  weeks. 

ROGERS  (Cushman) — Manganese  min- 
ing recently  begun  on  Rogers  tract  by 
Stanley  Hanford.  operator,  with  two  small 
crews. 

ROUMINER-ROUGH  (Cushman)— John 
Barksdale  has  small  force  mining  manga- 
nese. 


Ma 


BEARDEN  (Rush) — Blytheville  Mining 
Co..  recent  purchaser  of  Bearden  land,  ha.s 
let  contracts  for  drilling  to  prospect  lower 
levels. 

LONNIE  BOY  (Rush) — Zinc  mine  taken 
over  by  Stanley  Hanford  and  associates,  of 
Batesville.  New  owners  will  start  opera- 
tions at  once. 

MATTIK  MAY  (Rush) — New  mill  will  be 
completed  by  April   1. 

P.\T  BAKER  (Ru.s'n) — Operated  by  Okla- 
homa Oil  and  Gas  Co.  Tunnel  heading 
driven  into  old  underground  water  course 
in  which  three  runs  of  ore  have  been  found. 
Two  cars  of  hand-cobbed  ore  on  dump 
ready  for  shipment.  Strike  made  at  75-ft. 
depth. 

SHEPHERD  GROUP  (Rush)  —  Zinc 
mines  of  J.  C.  Shepherd  Mining  Co..  idle 
for  last  year,  will  start  up  soon.  Largest 
producing  group   in   north   Arkansas  field. 

MONTEZUMA  (Yellville)— Tract  owned 
in  fee  and  lease  by  Lucky  Duke  Mining 
Co.  showing  good  ore.  Prospect  work  to 
date  entirely.  Fifty  discoveries  of  lead  and 
zinc  thus  far.  Tunnel  now  in  150  ft.  dis- 
playing run  of  ore  40  ft.  wide  and  12  ft. 
thick. 

NORTH  STAR  (Yellville) — New  aerial 
tram  tested  and  found  satisfactory.  Mill 
running  and  making  good  production  of 
zinc  carbonate. 


C.\I,IFOKM-\ 
Amador   County 

MINES  ON  MOTHER  LODE,  including 
Kennedy,  Argonaut,  Central  Eureka,  Key- 
stone, and  Plymouth  Consolidated,  have 
increased  working  crews  and  are  advanc- 
ing development  on  largest  scale  since  war 
began.      Labor   situation   greatly   improved. 

Butte  County 

TRIUMPH  (Luhipkin) — Ledge  disclosed 
in  new  development  in  raise  above  old  work- 
ings.    M.    B.   Sears,    manager. 

DENVER  (Forbestown) — H.  R.  Roun- 
tiee  reports  surface  buildings  and  other 
improvements  will  be  ready  for  reopening 
mine  early  in  spring. 

Riverside    County 

TAHQUITZ  (Riverside) — Newly  incor- 
porated by  Charles  DeLady.  William  Bran- 
don  and  H.   M.   Anthony,  of  San  Francisco. 

San  Bernardino  County 

GOLDEN  WEST  (Needles) — At  annual 
election  A.  Rossiter  made  general  man- 
ager ;  Charles  P.  Blanton,  president,  and 
Joseph  Onetta,  director.  Property  in  Ibex 
district  26  miles  northwest  of  Needles  and 
west  of  Oatman,  Arizona. 

Shasta    County 

BOARDMAN  ADDITION.  comprising 
720  acres,  mostly  within  city  limits  of 
Redding,  leased  by  Lsaac  Grant,  of  San 
Pranci-sco.  to  J.  B.  Graves  and  L.  Albach 
for  mining  purpo.ses. 

AFTERTHOUGHT  (Ingot) — Death  of 
John  T.  Milliken.  of  St.  Louis,  one  of  the 
owners,  will  not  affect  operation.  John 
Tait  Milliken.  manager  of  Afterthought,  no 
relation  to  deceased. 

Tnolunine    County 

TUOLUMNE  SUPERIOR  (Sonora)— To 
operate  National  group  of  mines  near 
Priest  Station.  Initial  payment  made  on 
purchase.  Will  deepen  300-ft.  shaft  to 
500  ft.  and  begin   drifting. 

coioK.vno 

San    Miguel    County 

TOMBOY  (Telluriile) — Considering  sub- 
stitution of  oil  flotation  for  cyanide  treat- 
ment. Details  of  equipment  not  fully  de- 
cided upon. 

IDAHO 
Shoshone   County 

OLD  HICKORY  (Mullan) — You  Like 
vein  cut  at  500-ft.  depth.  Will  drift  800 
ft.  to  east  end  line. 

INTERSTATE  CALLAHAN  (Wallace)  — 
January  shipments  were  3.418.000  lb.  zinc: 
1215.000  lb.  lead;  and  20.320  oz.  silver. 
Lead-silver  output  for  month  largest  in 
company's  histor.v. 

MICHICAN 
Copper  District 

CALUMET  &  HECL.\  (Calunut) — Jan- 
uary production  of  copper  by  company  and 
subsidiaries  was  11.75S.500  lb.  ;  December. 
11,399,036  lb.  Ahmeek  produced  1,928.305 
lb  :  Allouez.  486.708  :  Calumet  &  Hecla, 
5,588,051;  Centennial.  199.478;  Isle  Royale, 
1.514,220;  La  .Salle.  155.230;  Osceola,  1.405.- 
898:  Superior.  76,610;  and  White  Pine. 
404.000  lb.  Operations  suspended  in  No. 
2  shaft.  Calumet:  rails  and  other  equip- 
ment removed.  Shaft  pillars  removed  from 
bottom  and  as  near  to  surface  as  .safety 
permits. 

SENECA  ((^aUimet) — Retiring  directors 
reelected. 

ISLR  aoV  VLl'",  (Houghton) — January 
yield  increased  one-half  pound  refined  cop- 
per per   ton. 

MICHIGAN  (Rockland) — Shipping  100  to 
150  tons  rock  daily  to  Baltic  mill. 

MISSOIKI 

.lefferson   County 

ST.  JOSEPH  LE.\D  (Herculaneum) — 
Smeltery  at  Herculaneum  closed  down. 
Concentrates  being  shipped  to  other 
smelteries.  Result  of  excessive  labor  de- 
mands. 

.loplin     District 

FREEHOLD  OIL  .\ND  GAS  (Waco)  — 
Erection  of  new  concentrator  begun  on  No. 
2    lease  at   Waco.      Part    of  machinery   used 
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tskeii  from  Smart  &  Crain  mill  at  Lawton. 
Kan.;  rest  to  be  purchased  new.  Krection 
of  third  mill  on  another  Uase  planned. 
Dotlopment  on  No.  2  property  promising. 
Senator  William  Klynn.  of  Pittsburgh. 
Penn..  owner  o.  Freehold  properties  :  \V.  S. 
Marquiss.  of  Webb  City.   Mo.,   manager. 

MONT.\N.\ 
Silver   Bow    County 

BOSTON'  &  M(>NTAN.\  (Butte) — George 
Gallup  and  Samuel  I'sher.  of  Boston,  elect- 
ed directors  at  annual  meeting. 

BVTTF,  M.\I.N  R.\NGK  (Butte) — Dcep- 
enirg  of  shaft  begun  from  800  level  to 
1200-tt.  depth.  Will  cut  .station  and  cross- 
cut at  Ifliirt  level.  Shipped  150  tons  ore 
dailv  until  Washoe  smeltery  shut  down. 
Operated   by   Tuolumne   company. 

BUTTE  &  SUPKRTOR  (Butte) — January 
production  was  9,450.000  lb.  zinc:  Decem- 
ber. 10.600.000  lb.  Ore  mined  in  January 
was  33  000  tons;  December.  SG.oOfl.  Mill 
recovery  in  January  947^'  January  silver 
output  was  178,000  oz. ;  December.  2.>5.000 
ounces. 

D.-\\nS  D.\LY  (Butte) — January  produc- 
tion 1.018.S89  lb.  copper  from  fi023  tons 
ore.  averaging  8.4'rf  copper.  Total  devel- 
opment for  last  quarter  of  1918  was  3135 
ft.  comprising  1277  ft.  of  drifts.  169B  ft. 
of  crosscuts,  and  162  ft.  of  rai.ses.  Ship- 
ments of  ore  during  quarter  totaled  15.191 
tons,  averaging  7.8'?^  copper.  Produetioii 
during  quarter  was  2.432.010  lb.  copper  and 
100,050   oz.   silver. 

POTOM  \r  TOPPER  (Butte)— Recently 
orgaiiiz^il  oompanv  expect,«  to  start  opera- 
tions around  May  1.  To  complete  three- 
mile  wagon  road  and  install  compressor 
plant.  W.  P.  Jahn.  of  Milwaukee,  presi- 
dent. 

XEVAD.\ 
I.inroln   Coiinty 

PIOCHi:  SHIPMENTS  for  week  ended 
Feb  6  wer.- :  Prince  Consolidated.  29  cars 
ore  ;  Virginia-Louise,  10  ;  Consolidated  Ne- 
vada-Utah, one. 

Lyon  County 
NEVADA   DOUGLAS    (Ludwig) — Assess- 
ment levied  of   10c.    per   share,    payable   by 
Feb,    20 ;    delinquent    sale.    March    20. 

Nye  County 
KANSAS  CITY-.N-EVADA  CONSOLI- 
DATED (Bruner) — Has  completed  purchase 
of  cvanide  mill  from  Denver  Engineering 
Works  Co..  which  i.s  erecting  same ;  mill 
to  be  In  operation  in  four  months.  Will 
pipe  water  for  milling  and  domestic  use 
11  miles  over  lone  Valley;  pipe  bought 
from  Pacific  Tank  and  Pipe  Co..  San 
Francisco.  About  IJ  miles  of  underground 
work  done  on  Phonolite  Paymaster  proper- 
ty, most  of  it  in  ore,  since  acquisition  by 
comiianv.  Holdings  include  over  25 
claims  patented  and  paid  for.  Statement  by 
R.   E.  Bruner.  secretary. 

TONOPAH  SHIPMENTS  for  week  ended 
Feb  1  were  7389  tons,  having  gross  mill- 
ing value  of  $125,613.  Shippers  were: 
Tonopah  Belmont,  2357  tons;  Tonopah 
Mining  1100;  Tonopah  Extension.  1911: 
West  End  947  :  Jim  Butler,  282  ;  Montana, 
232;  Tonopah  Divide.  175;  MacNamara. 
210;  .Midway.  54;  Halifax.  43;  North  Star. 
55  ;   and   mi.sccllaneous.    23. 

MACNAMARA      (Tonopah)   —  Reported 

planning    to    double    mill    rapacity.      N s- 

uary    construction    work    under    way. 

TONOPAH  EXTENSION  (Tonopah) — 
Went  drift  on  1760  level  recovered  Merger 
%-ein  recently:  drifting  on  vein  resumed. 
Mill  operation  Interrupted  by  broken  tube 
mill. 

While    rinr    Coanty 
CONSOLIDATED  COPPERMINES  (Klm- 
herlv) — Deomber  production  of  copper  was 
1.637.997    Ih .    making    total    for    1918,     16,- 
130.164   pounds, 

OKLAHOMA 
4ap|ln  niKtrlrl 
LA    CXEDE     (PIcher) — Recently    opened 
lead  cave  attracting  attention.      Large  ton- 
nage  lead  ore  exposed    In   walls, 
VTAII 
ntHiTrr   Cnnnl.T 
HORN      SILVER       (FrL-co)— Strike      re- 
ported     on     60ft     level.       Company     shipping 
trude    ore    and     lessees     working    over    old 
mill    dumps. 

Jnab   rnnnty 
TINTIC    shipments"  week    ended    Ppb. 
7  lolnled    118  cars 

CHIEF  CONSOLIDATED  (Eureka) — Ad- 
ditional pumping  units  ordered  to  help  In 
hnrdling  now   below    1800   level 


GEMINI  (Eureka) — Deep  mining  pro- 
gressing in  this  and  adjoining  Ridge  & 
V:.llev  under  same  management.  Pumps 
handling  about  200  gal.  per  minute,  mak- 
ing work  possible  at  ISOO  ft.  Installation 
of  equipment  considered  to  permi"  work 
below  this  depth,  where  large  tonnage  is 
exptcted.  Output  curtailed  sohiewhat  owing 
to  lead  market. 

M.\MMOTH  (Mammoth)  —  Company 
work  suspiitided  pending  stabilization  of 
oopi-er  market.  Some  lessees  working  and 
shipping. 

TINTIC     MILLING     (Silver     City) — Car 
of  bullion  shipped  week  ended  Feb.   7. 
rinte    County 

PITTSBURG  -  UTAH  (Marysvale)  — 
I„ast  payment  due  on  American  Flag 
group  potash  claims  stated  to  have  been 
made,  amounting  to  $5000.  Purchase  price 
$25,000.  Company  owns  large  acreage.  In 
two  groups. 

.Salt    Lake   County 

AMERICAN  S.  .\ND  R.  CO.  reduced 
wages  65  to  75c,  per  day  on  or  about  Feb. 
11.  Similar  reduction  made  by  Interna- 
tional and  by  United  States  smelting  com- 
panies. 

.\LT.\  .SHIPMENTS  during  winter  sea- 
son held  back  by  lack  of  snow,  making  sled- 
ding   difficult.      Situation    improving. 

MICHIGAN-UTAH  (.\lta)— Stockholders' 
meeting  Feb.    10.     Old  board  re-elected. 

OLD  EMM.\  (Alta)  —  Receiver's  re- 
organization plan  approved ;  includes  con- 
solidation of  Old  Emma.  Emma  Consolidat- 
ed, and  Emma  Coppi  r.     Capital  to  be  ample. 

SELLS     (.\lta) — Maintaining    production. 

SOUTH  HECLA  (Alta)— During  IftlS 
mined  ;ind  marl<eted  on  company  account 
13  S;3.722  lb,  crude  ore,  drv  weight,  at  net 
sloping  profit  of  $69,848.  Lessees  produced 
4,641,982  lb.  crude  ore.  dry  weight,  yield- 
ing company  n-t  profit  of  $3855.  Combined 
nietal  content  of  ore  produced  was:  163.232 
(iz.  gold;  112.920  oz,  silver:  230.985  It), 
lead;  577,773  IT),  copper;  137,556  lb,  zinc, 
and  4.261,888   lb.   iron. 

MONT.\NA-BINGHAM  (Bingham-Can- 
yon)— Closed  down  to  await  settling  of 
metal  market,  according  to  official  state- 
ment. 


SILVER   SHIELD    (Bingham    Canyon)  — 
Car  of  ore   ready   for  shipment. 
Summit     County 

PARK  CITY  SHIPME.VTS  in  January 
totaled  in.6.i6  'ons  Shippers  were:  Judge 
Mining  and  Smelting,  2880  tons;  Ontario 
Silver,  2779;  Silver  King  Coalition.  2220: 
Daly  West.  1012;  Daly  Mining.  700;  .Nail- 
driver,  360 ;  Silver  King  Consolidated,  185. 
and  miscellaneous,   500  Ions. 

GLEN-ALLEN  (Park  City )— Building 
mill.  Expects  to  begin  production  in 
spring  or   early   summer, 

SILVER  KING  COALITION  (Park  City) 
— Upper  workings  to  be  worked  on  leasing 
system  advantageous  to  stockholders,  S, 
A.  Knowles.  superintendent,  to  succeed 
James  Humes,  W,  W.  Armstrong,  of  .Na- 
tional Copper  Bank,  president. 

SILVER  KING  CONSOLIDATED  (Park 
CItv) — Third  car  concentrates  shipped  from 
new  mill,  which  is  still  In  experimental 
stage.  Spiro  -tunnel  advanced  250  fi  in 
January ;  to  develop  Thaynea  Canyon 
section  and  connect  with  Callfornla-Com- 
stock  workings. 

Tonelr  County 
WE.STERN  UTAH  COPPER  (Gold  Hill) 
—  Mill  al  Sail  Springs  lo  treat  tungsten- 
copper  ore  from  Yellowhammer  group  In 
.lanuarv  Irealed  alMJut  400  tons  ore  carry- 
ing 3',,  tungsten  and  nboul  4*",  copper 
Enough  of  this  ore  developed  to  warranl 
enlargement  of  mill,  lo  be  moved  lo  mor. 
<-onvenlent  she.  tloid  Hill  mine  shipped 
about    3000  tons  during  January. 

WE.ST     .VII'.RCUR     (Mercur) — Suit      (lied 
against    company    to    collect    principal 
interest     on     iiion.  y     loaned     In     laal 
years    amoiinting  lo   $30,603      Company   re- 
sumed  work   1916.     Camp   In   general    inac- 
tive  for  several    years 

I'tnli   Connly 
PACIFIC       (American       Ki<rk)  — Received 
during  vear  Just   ended   $1",.HI2   in   royiilll.s 
on    r.o    cars    sliipp'd    l>v    Fissures    Explora- 
llon    from    sllvei-lead    properly       Mill    oper- 
ated by  Fissures  Explorallon 
«A!*III>«IT<)> 
Ferr,»    Connly 
N(1B     HILL     (Republic)-  Following     of- 
ncers     elected      at      recent      meeting.      John 
Byrne,  .Spokane,  president;  Cheater  Shoii.ly 
vlre-presidenl  .     O,     A      Brovles.     secreliirv- 
treasurer;     John     Byrne.    Chester     Shoudy, 


Thomas  A.  White.  H.  C.  Kreysler.  A.  V. 
Chamberlain.  Mrs.  John  Byrne,  and  J.  E. 
Daley,  directors. 

.Stevens     County 
UNITED    COPPER     (Chewelah) — To    in- 
crease    mill      eapacit.v         Work     begun     on 
winze   from    1300   to    1400    level.      Mill    run- 
ning three  shifts. 

LOON  L.\KE  BLUE  BIRD  (Ixion  Lake) 
— I^rge  flow  of  water  struck  in  70-ft.  cross- 
cut on  300  level :  thought  to  indicate  prox- 
imity of  vein. 

LOON  LAKE  COPPER  (Loon  Lake)  — 
W  L.  Zeigler  supervising  construction  of 
new  mill.  Union  Iron  Works.  Spokane, 
supplying  equipment,  including  crusher, 
rolls,  two  4x4  Union  Iron  Works  ball 
mills  and  flotation  machines.  Completion 
expected  within  four  months.  Will  install 
new   50  hp.  Ottumwa  steam  hoist. 

CANADA 

British  Columbia 
CONSOLIDATED  M.  AND  S.  (Fort 
f;teele) — Work  completed  on  main  tunnel 
at  .Sullivan  mine  ;  over  two  miles  long 
and  will  accommodate  two  standard  tracks. 
Cost  approximates  $4,000,000.  Sullivan 
group  at  present  employs  about  400  men  ; 
expected  number  will  be  increased  soon  to 
lono.  Preparation  under  way  for  new 
building    to    treat    increased    output    of    ore. 

ROSEBERRY  SURPRISE  (Sandon)  — 
Mill  closed.  Roseberry  mill  will  handle 
ore  hereafter. 

RAMBLER  CARIBOO  (Slocan)— Milling 
hindered  by  snowslide.  which  stopped  wa- 
ter supply. 

GRANBY  CONSOLIDATED  (Vancouver) 
— Januarv  production  of  copper  was  3.156.- 
486  lb.  ;' December,  2,955,450  lb.  Anyox 
plant  contributed  2.520.106  It).;  Grand 
Forks  plant  636,380  pounds. 

Ontario 
JANUARY  SHIP.ME.NTS  of  silver  ore 
over  Temiskaming  &  Northern  Ontario  Ry. 
were:  Beaver.  43  tons  of  2000  lb.;  Buffalo. 
198;  Dominion  Reduction,  42;  Hudson 
Bav,  33  ;  La  Rose,  127  ;  McKinley-Darragh. 
216;  O'Brien,  37;  Trethewey.  32;  Miller 
Lake  O'Brien,  26;  and  Casey  Cobalt.  78; 
total.  832  tons.  Above  was  shipped  to  fol- 
lowing companies :  Deloro  S.  and  R..  303  : 
Campbell  &  Deyell,  17;  Cobalt  Reduction, 
43 ;  and  American  S.  and  R..  469  tons : 
total.  832  tons.  Alexo  shipped  336  tons 
nickel    ore. 

MILLER  INDEPENDENCE  (Boston 
Creek)— Planning  in.^tallation  of  mill  and 
roasting  plant  of  100-ton  daily  capacity. 
Large  tonnage  of  high-grade  ore  is  being 
opened   up. 

.\DANAC  (Cobalt)  —  .\nnual.  report 
states  company  has  two  separate  bodies 
of  high-grade  ore  from  3  to  12  In.  wide. 
Recently  60  tons  of  48-oz.  ore  shipped  to 
mill. 

CROWN  RESERVE  (Cobalt) — Another 
vein  cut  at  200  level. 

NIPISSINO  (Cobalt)— Shaft  No.  128  on 
east  side  of  lake  completed  and  exploration 
work  started  In  adjacent   territory. 

RELI.VNCE  (Cobalt) — Shaft  down  to  100 
level  and  ore  being  taki-n  out,  John  Shaw, 
lessee 

DOME  ENTEN.SION  (Porcupine) — Spe- 
cial meeting  of  shareholders  called  for  Mar 
10  to  ratify  agreement  giving  Dome  Mines 
working  option   until   Mar,    15.   1920. 

DOME  I,..\KE  (Porcupine) — Treated 
about  12.000  tons  ore  during  1918.  mill- 
heads  running  about  $9  65  per  ton.  Costs 
reported    $8.37   per  ton 

SOVERIOION  (Porcupine)  — Bxtonitive 
program  of  diamond  drilling  will  be  carried 
out. 

ALEXO       (Porquols       Junction) — During 
first  week  In   February  four  carloads  nickel 
ore.    or    approximately    400.000    lb.,    shipped 
llireo      to  smeltery  at  Coniston. 

MKXICO 
Sonora 

GREENE  CANANI^V  (La  Cananen)  — 
Januarv  production  was  3.000.000  lb.  cop- 
per; 146.480  oi  sliver;  and  780  o«.  (fold. 
Copper  output  in  December.  5.100.000 
pounds. 

PKRI' 


CERRO  DE  P.VSCd  (Ijj  Fundlcion)  — 
January  production  of  copper  was  6,t36.- 
"00    lb.';    December.    6,110.000    tmunds. 

CIIOHKS 

ORIENTAL  CONSOLIDATED  (Unsan)  — 
January  oloan-up  yielded  $102,000. 
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The  Market  Report 
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SIL\-ER  AND  STERLIXG  EXCHANGE 

eb. 

3 

4 

Sterl- 
ing 
Ex- 
change 

silver 

Feb. 

Sterl- 

chance 

4  7575 
4.7575 
4  7575 

Silver 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

4  7575 
4   7580 
4  7580 

lOli 
lOIJ 
lOli 

til 

m 

17 
18 
19 

lOli 
lOlj 
lOlJ 

47J 

Sew  York  quotations  are  as  reported  by  Handy 
Harman  and  are  in  cents  per  troy  ounce  of  bar 
per,  999  fine,  London  quotations  are  in  pence  per 
jy  ounce  of  sterling  silver,  925  fine. 


\ILV  PRICES  OF  METALS  IX  NEW    YORK 


Copper 

Tm 

Lead 

Zinc 

Electro- 

eb. 

lytic 

Spot.t 

N.  Y. 

St.  L. 

St.  L. 

4.95 

4.60 

6  20 

13 

17 

66i 

©5.00 

©4.65 
4.60 

©6.25 
6  25 

14 

I6i 

66i 

5 

©4  65 
4.65 

©6.30 
6.30 

15 

I6J 

66} 

5 

@4   70 
4,65 

©6  35 
6.30 

17 

I6i 

661 

5 

©4  70 

©6  35 

I6i 

4.67S 

6.25 

IB 

@I6J 
(ai6| 

66} 

5 

(5;4.72! 

4.70 

@4.75 

©6.30 

19 

66} 

5 

6.25 

The  above  quotations  are  our  appraisal  of  the 
erage  of  the  major  markets  based  generally  on 
les  as  made  and  reported  by  producers  and  agencies, 
d  represent  to  the  best  of  our  judgment  the  pre- 
Uing  values  of  the  metals  for  the  deliveries  con- 
Ituting  the  major  markets,  reduced  to  basis  of  New 
Dfk,  cash,  except  where  St.  Louis  is  the  normal 
tsing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
je  bars,  ingot  bars  and  cakes.  Special  shapes 
mniand  a  premium  and  cathodes  sell  at  a  discount. 
Quotations  for  spelter  are  for  ordinary  Prime 
estern  brands.  We  quote  New  York  price  at  35c. 
■r  100  lb.  above  St.  Louis. 
fFor  American  tin  of  99%  grade. 


LONDON 

Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Feb. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

Spot 

13 

791 

T>\ 

100 

?74i 

273 

29 

25 

48 

14 

78 

74 

100 

225 

22)4 

29 

25 

48 

15 

17 

755 

7?^ 

90 

21/ 

21(1 

2»t 

25 

45 

18 

74} 

695 

90 

2()H 

2U0 

2Si 

23 

4> 

19 

74 

69 

(a) 

206J 

2Uii 

28 

25 

(a)  No  quotations. 

The  above  table  gives  the  closing  quotations  on 
ondon  RIetal  Exchange.  .U!  prices  are  ift  pounds 
erling  per  ton  of  2240  lb. 


Metal  Markets 


NEW    YORK — Feb.   19,   1919 

The  chief  feature  of  this  week  was  the 
xhibition  of  real  pressure  to  sell  copper,  and 
s  a  consequence  thereof  a  further  Fharp 
ecline  in  the  price  The  markets  for  lead 
nd  zinc  were  stagnant  and  substantially 
nchanged. 

Copper — Small  sales  were  made  from  day 
0  day  at  steadily  declining  prices,  although 
he  market  held  up  pretty  well  until  today, 
n  spite  of  sharp  competition  in  which  the 
ig  producers  participated  freely  along 
rith  the  small  ones.  This  morning  one  pro- 
.ucer  succeeded  in  selling  a  round  lot  at 
68c..  after  which  it  was  offered  ineftec- 
ivelv  at  165c.  and  then  at  16c..  the  offer- 
ngs"  at  the  latter  figure  being  made  by 
nore    than    one    seller. 

London  cut  the  price  for  electrolytic  cop- 
ier to   £90   on  Feb.   17. 


Copper  Sheets — The  base  price  of  copper 
sheets  is  24^c.  per  lb.  Copper  wire  is  quoted 
at  195(5  20c.  per  lb.  f.o.b.  mill,  carload  lots. 

Tin — The  War  Trade  Board  has  decided 
to  refuse  licenses  for  the  importation  of 
tin  ore  by  American  smelters.  This  is  one 
more  step  in  the  rake's  progress,  wherein 
it  is  classic  that  one  bad  step  leads  to  an- 
other. However,  the  smelters  are  sup- 
plied with  stocks  of  ore  that  will  enable 
them  to  maintain  production  for  several 
months  to  come.  We  understand  that  of 
the  10.000  tons  of  tin  held  by  the  U.  S. 
Steel  Products  Co.,  from  5000  to  6000  tons 
has  now  been   allocated. 

I.ead — The  major  part  of  the  domestic 
consumption  is  now  being  filled  on 
average-price  contracts,  wherefore  open 
sales  are  relatively  light.  A  fair  volume 
of  business  was  done  this  week,  and  during 
the  latter  part  the  market  seemed  to  have 
a  little  firmer  tone.  The  present  rate  of 
domestic  production  is  probably  about  30.- 
000  tons  per  month,  and  domestic  consump- 
tion is  probably  at  or  near  the  same  rate. 
The  disposition  of  the  Mexican  production, 
which  is  now  estimated  at  about  6000  tons 
per  month,   is  a  problem. 

Zinc — The  market  was  very  dull.  After 
a  slight  rally,  large  offers  by  producers 
were  met,  causing  a  slight  recession.  Gal- 
vanizers  bought  a  little  spelter.  Curtail- 
ment of  production  has  now  been  begun, 
much   belated. 

High  grade  zinc  has  been  sold  at  75  cents. 

The  liquidation  of  the  spelter  stocks  in 
France  has  been  put  in  the  hands  of  the 
Vielle  Montagne  company. 

Zinc   Sheets — Unchanged   at   $13   per   100 

pounds. 

Other    Metals 

Alnminnm — 31@32c.   per  lb.     Unchanged. 

Antimony — Dull   at   7 (5) 74c.   for   spot. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  u.se  is  quoted  at  $3.20  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — Quoted  at  $1.40  per  lb.  in  lots 

of  500   pounds. 

Nickel — Market  quotation:  Ingot,  40c.: 
shot.   43c. ;   electrolytic.   45c.  per  pound. 

QnicksilTer — Weak  at  $90.  San  Fran- 
cisco reports,   by  telegraph.    $90  ;  weak. 

Silver  and  Platinum 

silver — Silver  bullion  market  continues 
quiet,  with  no  change  in  the  New  York 
oflicial  price.  The  London  fixed  price  has 
declined  from  48, '^d.  to  47id.,  owing  to  a 
reduction  in  transatlantic  freight  rates, 
so  as  to  be  on  a  parity  with  the  New  York 
price.  No  shipments  of  bar  silver  were 
reported  last  week  for  London  ;  only  69,000 
oz.   foreign   coin. 

Mexican  dollars  at  New  York:  Feb.  13. 
775  :  Feb.  14,  77J  ;  Feb.  15.  77J  ;  Feb.  17. 
77i;  Feb.  18,  77J  :  Feb.  19,  77J. 

The  general  stock  of  money  in  the 
United  States  on  Feb.  1,  1919.  totaled  $7,- 
611.628.810;  of  this.  $3,085,459,209  was  in 
gold  coin  and  bullion,  $373,685,930  in 
standard  silver  dollars,  and  $242,203,752 
in  subsidiary  silver.  The  money  in  circula- 
tion on  Feb."  1  was  $5,726,261,029.  or  $53  58 
per  capita.  On  Feb.  1,  1918,  the  per- 
capita  circulation  was  $47. SJ. 

Platinum — Refined    ingot.    $100. 

Palladium — Quoted  at   $115. 


Zinc  and  Lead  Ore  Markets 

Joplln,  Mo.,  Feb.  15 — Blende,  per  ton, 
high,  $48.10:  basis  60%  zinc,  premium,  $45; 
Class  B,  $42.50;  Prime  Western,  $42'a'41: 
sludge,  $40(538:  calamine,  40":^  zinc.  $25(5) 
27.  Average  selling  prices:  Blende.  $41; 
calamine,    -$30  ;    all   zinc  ores,    $40.66. 

Lead,  high,  $60;  basis  80%  lead.  $56@ 
50 ;  average  selling  price,  all  grades  of 
lead,   $55.60   per   ton. 


Shipments  the  week:  Blende.  10,153; 
calamine,  347  ;  lead,  1325  tons.  Value,  all 
ores  the  week,   $500,570. 

Sellers  are  holding  firm  for  higher  zinc 
prices,  several  bu,\'ers  failing  to  fill  orders 
for  amount  needetj  this  week,  after  advanc- 
ing the  price  $1  to  $2  per  ton.  Very  bad 
weather  prevails  here,  the  district  experi- 
encing thoroughly  wintry  snows  and  bliz- 
zards. Some  mines  have  ceased  operations 
awaiting  a  higher  zinc  market.  Shipments 
are  in  excess  of  production. 

Plattevllle,  Wis.,  Feb.  15 — Blende,  basis 
60%  zinc.  $15  base  for  premium  grade 
and  $40  base  for  high-lead  blende. 

Lead  ore.  basis  80%  lead.  $50(g>55  per  ton. 

Shipments  reported  for  the  week  are  2038 
tons  blende,  35  tons  galena,  and  73  tons 
sulphur  ore.  For  the  year  to  date  the  totals 
are  11.406  tons  blende.  498  tons  galena,  and 
73  tons  sulphur  ore.  During  the  week  2392 
ton  blende  was  shipped  to  separating 
plants. 


Other  Ores 


Chrome  Ore — No   inquiry. 

Molybdenum  Ore — Small  business  report.* 
ed  at  80(gi85c. 

Tonssten    Ore — No    buyers. 


Other  Minerals 

Pyrites — Unchanged.     Ocean  freights  are 
obtainable  at  22s.  6d.  per  ton. 


Iron  Trade  Revievy 

NEW    YORK — Feb.    19 

Business  has  been  maintained  at  the 
rate  of  recent  weeks.  It  is  almost  wholly, 
says  "The  Iron  Age,"  for  necessities,  though 
the  response  to  the  public  agitation  for 
municipal  improvement  work  has  assumed 
some  proportions.  The  situation  is  better 
than  a  month  ago  in  that  there  will  be 
30    days    less    to    wait    for    revived    buying. 

By  the  end  of  the  week  the  machinery 
of  the  Government  price  -  investigating 
board,  which  is  to  start  with  the  steel 
trade,  will  be  under  motion.  Doubts  are 
expressed  that  proclamations  naming  what 
are  officially  regarded  as  fair  prices  will 
be  convincing.  The  Government  sitting  in 
as  a  buyer  is  for  the  moment  actually  a 
would-be  seller  of  all  the  war  material  and 
supplies  no  longer  needed,  and  the  invest- 
ment project  will  wait  for  a  paring  of  war 
wage  rates  as  well  as  of  war  commodity 
prices. 

Some  time  will  likely  be  consumed  in 
arriving  at  the  new  proposed  stabilizing 
prices,  and  meanwhile  the  business  world 
may  have  passed  far  enough  along  the  road 
of  convalescence  from  war  shock  to  get 
active  on  its  own  account  without  Govern- 
ment intervention.  What  the  trade  regards 
as  of  far  more  importance  is  settlement  of 
the  railroad  question  and  the  many  unpaid 
war  contracts. 

Export  inquiry  is  in  good  volume,  but 
high  ocean  freight  charges  are  still  a 
deterrent.  For  China  3000  tons  of  low- 
phosphorus  copper-bearing  pig  iron  has 
been  sold.  England  lost  a  tin-plate  order 
to  the  United  States,  which  named  $18.55. 
ci.f.  Lisbon.  This,  seeing  that  the  Pitts- 
burgh price  is  $7.35  per  box,  shows  how 
much  the  buyer  has  to  pay  beyond  the  mill 
price.  Seaboard  prices  for  export  are  now 
about  domestic  prices. 

A  central  selling  organization  has  been 
established  for  French  makers  of  rolled- 
steel  products.  It  is  a  sigrt  that  the  amount 
of  American  finished  material  exported  to 
that  country  will  be  easily  measured. 
American  entry  into  European  trade  is 
m.arked  in  another  way.  A  group  of  the 
steel  trade  is  reported  negotiating  for  the 
Difterdingen  mines  and  works,  in  Luxem- 
burg. 

The  rehabilitation  of  the  French  colleries 
win  cost,  it  is  now  estimated,  $400,000,000. 
but  part  of  it  will  necessarily  be  spread 
over  ten  years. 
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MONTHLY  AVERAGE  PRICES  OF  METALS 


New  York 

Loodoo 

1917 

191S 

1919 

1917 

36.682 
37   742 
36.410 

36  963 

37  940 

39  065 

40  no 

43  41S 
50.920 

44  324 
43  584 
43.052 

1918 

1919 

Jan 
Feb       . 

Mar 

April.   . 
May... 

July. 
Aug.   .. 
S«pt.... 

Oct 

Nov  ... 
Dec  ... 

75  630 
77.5S5 
73  861 

73  S75 

74  745 

76  971 
79  010 
SS  407 

100  740 
87  332 
85  891 
85  960 

88.702 
85.716 
88.082 
95  346 
99  505 
99   500 
99   625 
100.292 
101.125 
101 . 125 
101.125 
101 . 125 

101.125 

44.356 

42  792 

43  620 

47  215 
48.980 
48 . 875 

48  813 

49  077 
49.500 
49  600 
48  969 
48.492 

48  438 

Year 

81  417 

96  772 

40  851 

47  516 

P,TT8Bi;ROH_r.b.    1.  t[^^"S\p''tf  WB^tlrr^'^'^e'^e^^^^  oS 

Ze'T.%ptn;  -^"c£Ues  j£  the  jm-     brands  of  .foundry  coKe  are  held  at^^,^6.  and 
r,1i';^^"'nSthfnl  ;^^.frr?ns^;i'r?d°"fn    tSSt     ^er"^net?in    at   ovens.    ConnellsviUe   region. 

direction.     Ever  since  tlio  reductions  of  last     ^-— — — =^====^- 

Decemher   there   has    been    a    theory    in    tho 

trade  that  the  question  of  prices  would  if 
jK,ssibIe.  be  made  a  matter  of  n<y>-terly 
Adjustment,  in  accordance  ■*>"h„the  h^l.it 
followed  by  the  War  Industries  Board  dur- 
inE  the  period  of  Covornment  control,  and 
there  was  therefore  expectation  that,  if 
anv  further  reductions  in  steel  prices  were 
in  order,  the  mills  would  he  di.spns.d  to 
{"me  them  for  .April  1  Lately  this  v,ew 
has  been  strengthened,  for  miUs  m.iK^  no 
secret  of  the  fact  that,  in  some  lines  at 
least,  further  reductions  are  imperative  If 
there  is  to  be  any  hope  of  buying  heine 
stimulated,  and  the  common  '■•'f,^^. 'J, '*>■?,; 
if  there  are  further  reductions  th.'>  shoulil 
be  more  substantial  than  tho-^''  o/  '»f' 
December,  so  that  mills  would  feel  free  to 
make  a  stand  upon  them  and  insist  to  their 
customers     that     no     additional     r.ductions 

could  be  looked  for.  . 

Most  of  the  Steel  Corporation  subsidiaries 
are  operatins  at  good  rates.  The  Ameri- 
can Sheet  and  Tin  Plate  Co.  is  "P*'ra<ine 
at  99^;  of  capacity  in  tin  plate  and  at  80% 
In  sheets,  and  is  not  stocking  any  material 
to  speak  of:  the  National  Tube  Co.  is  oper- 
ating nearly  at  capacity  and  is  building  up 
stocks,  which  within  two  or  thre..  weeks 
will  again  be  of  normal  proportions  ine 
Illinois  Steel  Co.  has  a  good  run  on  rails 
against  old  orders,  but  the  Tarnegie  Steel 
C%.  has  practically  no  rail  bus'"';"'  „  P'^'^? 
mill.o  generally  are  operating  50  to  •>"'."', 
capacity,  though  bar  and  .structural  mil  s 
are  hardly  doing  as  well  The  independents 
are  not  running  as  well  as  the  Steel  Cor- 
poration, and  the  indu.stry  as  a  whole  is 
doing  .about  70'-;  of  capacity,  against  8.';  , 
Si:  January,  as  shown  by  the  monthly  report 
of  ignot  production. 

From  nearlv  all  quarters  demand  for 
steel  products  is  ver>-  I'Sht.  and  present 
mill  operations  are  predicated  chiefly  upon 
old  orders,  which  •will  not  last  much  longer. 
An  exception  to  the  general  rule  is  the 
automobile  industry,  which  is  calling  for 
fully  normal  tonnages  of  steel,  and  the 
demand  for  oil-country  goods  is  practically 
normal  Several  large  order.s  for  line  pipe 
are  definitelv  offered  If  relatively  small 
price  concessions  are  made,  and  in  tirne 
the  business  will  probably  be  put  through 
The  matter  is  significant  in  that  it  is  th 
first  important  ca.se 
buyers  making  a  d 
prices  for  ."-teel  at 
rilling  to  act 
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investr 


.    regula 

[•laration     as     to     the 

hich    they    would    be 

In   the  matter  of  hotel  and 

o'fiice  buildings,   bridges,   and  the   lik.-   there 

are  no  such  offers  by  investors. 

Pit  Iron — Two  pig-iron  meetings  were  held 
today  at  the  William  Penn  Hotel.  Pittsburgh, 
one  in  the  morning  of  the  Associated  Manu- 
facturers of  Merchant  Pig  Iron  and  one  In 
the  afternoon  of  th.>  American  Pig  Iron 
A."aociatlon.  No  action  of  cons.qu.nce  was 
taken  Trade  conditions  wrrf  discussed. 
Greativ  Incr.ased  labor  elllciency  w.as  re- 
ported', and  it  w«.«  learned  that  without 
any  confusion.  Ihre.'  merchant  furnaces  In 
the  Vall.vs  had  discontinued  paying  over- 
time for  hours  worked  in  excess  of  eight. 
It  was  stated  that  It  was  practically  Im- 
possible to  sell  pig  Iron  in  any  tonnage 
Prices  are  flrmlv  maintained  al  former 
levels-  Be.asemer.  I3-' 20  ;  basic,  J30  ;  No  2 
foundrv.  $31;  malleable.  «31.Bn  :  forge.  $30. 
fob  Vallev  furnaces,  freight  to  Pittsburgh 
being   $1.40. 

•iteel — There  Is  practically  no  demand  for 
ordinary  soft  steel  In  unfinished  form  Qiio- 
lalions  are  reported  as  being  firmly  main- 
tained all  along  the  Mn.'.  but  llnre  Is  ft 
theory  that  a  Keen  buyer  with  a  round 
tonnage  to  place  might  be  able  to  secure 
n  conc.sslon.  Regular  prices  remain :  Bil- 
lets $43  BO;  ■heil  bars  and  small  billets, 
$47':  slabs.  $4fi  ;  rodn.  $1)7.  Shell  steel  and 
discard  steel  continue  a  druB  on  the  market, 
and  are  av.illnhle  al  prices  nenrfr  to  scrap 
figures  thiin  figures  quoted  on  r<'ir«lar  soft 
steel 

Frrromanciinrae — Not  much  resnli-  ferro- 
tranKan»'''e  Is  heard  of  in  the  market,  proh- 
ablv  because  holders  know  Ihey  could  not 
dlspof-  of  It  Furnaos  r.  iwrt  their  asking 
prl.<'  Ml  $300.  di-llverrd.  for  70'-,.  but  there 
Is  no  Int.rest  In  the  figure  lm|>orted  110% 
could  ponslbly  be  obtained  iit  less  than  $17S 
Wf  quote  the  market  nominal  al  $176  to 
$200  Hplegelelsen  Is  quotable  nomlnnlly 
at   $R7W$<tn    furnace,   for    I<!r^ 


— 

New  York 

London 

Tin 

1918 

1919 

1918 

1919 

J  nuary 

86.500 

92.000 

(0) 

i 

(o) 

(0) 

(a) 
(«) 
(a) 

67.702 

293.227 
311.525 
318.875 
329.905 
364.217 
331. 92S 
360.347 

WWe 

248  S.57 

February 

March 

April   ...* 

May 

June 

November 

Pecember . 

Av.  year 

(a) 

330.138 

(a)  No  average  computed. 


New   York 

St.  Loula 

London 

1918 

1919 

1918 

1019 

1018 

29  00 
29  00 
29  00 
29  00 
29  00 
29  00 
29  00 
29  00 
29  00 
29  00 
31  20 
40  00 

.10  10 

1919 

January 
February 

March 

April 

Nfay 

June. 

July 

August 
September  . 
October  .  .. 
November 
December. 

6.782 
6.973 
7.201 
«  772 
6.818 

7  611 

8  o:i3 
8  050 

5  050 
8  050 
8  0.50 

6  664 

S.432 

6  684 

6  899 
7.091 
B.701 
6.704 
7.511 

7  750 
7.750 
7  750 
7. 760 
7  75( 
6  324 

6  316 

37  227 

Year     . 

7  413 

7  222 

New  York 

St.  Loull      I 

London 

1018 

1919 

1918 

1919 

191S 

54  OOO 
64  otm 
64  oon 
64  000 
54  000 
54  000 

64  no<i 
64  000 
54  000 
64  000 
64   100 
60  O.V> 

19 19 

January.  .  . 
PVbninry  . 

March 

April 

^Iay  

June 

July 

Aumist 
Hcptember 
October  .  . 
Novemlwr. 
December  . 

7.838 
7  814 

7  461 
6.890 
7,314 
8.021 
8.S88 
8.9H5 
9  442 

8  801 
8  491 
8    163 

7  272 

7  A61 
7.639 
7.286 
6.716 

7  114 

8:338 
8.636 

govs 

8.461 

8  141 
7.813 

6  922 

66  045 

Year 

8    199 

7  890 

64    I.HO 

l/ondon,  pounda  «terlln«  per  lone  ion. 


Coke — lA'tw  di 
lh«  market,  and 
In    not    as    w>ak. 


murrage  coke  is  presalng 
to  that  extent  the  market 
but     It     poosesses     no     real 


""fir 

B«l«i 

No   2 
Foundry 

1918 

1919 

l«ll 

IBI9 

19  IS 

13.1   «/, 
.1:1    9.'. 
.13  9.'. 

33  95 

34  do 
34    16 
34   4" 
34   40 
34  40 
36  40 
36  40 
36  40 

t34   46 

1919 

January 
Feliruary 
March 

iC 

June 

July 

Audiot 
HeptemlK-r 
tietober 
November 
Decern  Ijer 

Vmr 

»37  26 
37  26 

37   26 
36   16 
.36  20 
36  3fl 
.16  60 
36  60 
.16   60 
.16   60 

:in  «i 

36    60 

$.13  60 

11 

.ia:4ii 

.14  4C 
34  40 

t.l1  70 

ni   40 

....    J 

132  40 

t  A<  r»p<i««<l  by  W,  P  Knjrd*  •  Co 


Boston  ft  Mont,. 


Chlet  Con. 
Conuct... 
Corbin 


F:aKleft  Blue  Bell.. 

First  Nat.  Cop 

Houghton  Copper. 

lotermountaln 

iron  Bloesom 

Iron  Cap 


Mexican  Metals... 
Mines  of  America. 
Mojave  Tungsten 


New  BalUc 

Oneco 

Pacinc  Mines. 


Tuolumne 

U.  S.  Smeltlni 

U.  S.  Smelting.  pT. 

Utah  Apex 

rtab  Con 

Utah  Metal 

Victoria 


% 


N.  Y.  CURBt 


'I* 

20 

t  K 


Alta     

Andes     

Best  A  Belcher.. 


Could  *  Curry. . . 
Hale  A  Norcroaa. 
Jacket-Cr.  Pt  . . . 

Mexican 

nccldental 

(iphlr     


sierra  Nevada . .  . 

I'nlon  Con 

I'tah  Con    

Belmonl      

Jim  Butler     ... 

MacNamsra 

Midway      

Mont.-Tonopah. 
North  Star  .  .  , 
Rescue  Kula  . 
West  Knd  Con 

Allanu 

Booth 

Comb   Frae 
Florence 


Nevada  Mills 


C«l«Ionla 

Calumet  A  Jerome. 
Can.Cop.  Corpo.. 


Greenmonster.. 

HecU  MIn 

Flowe  Sound . . 
Jerome  Verde. 

Louisiana 

Magma 


t  03 

04 

t  05 


1  "' 

3  Ml 


COIX>.  SPRINOS*  Feb 

4  871 


MUlord 

Mother  Lode 

Nixon  NevatfA. . . . 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

RocheMer  Mine*. . 
St.  Joaeph  Lead. . 

Standard  8.  L 

Stewart 

Suraa*    

Tonopah   

Tonoiwh  ICx 


United  Eaatem. 


t  So 

t.03 
45 


La  R<ia> 

lAke  F4hore 

Mm  Corp  of  Can 

NIplasIng 


Wetilaufer-Lor.. 

Davidson 

I>ome  F.xten  . ,  . 
Dome  lAke  . , , , 
Holllnger      . . ,  , 


Porcti,  Crown  , 

Teek-Htigbea 

VIpond 


I  62 

1$ 

t  U 


t  Last  qootatlona 


Engineering  and  Mining  Journal 


March  1,  1919 


Volume  107 


Number  9 


(V  SCENE  ON  THE  CHILEAN  NITRATE  PAMPA— A  POTENTIAL   SOURCE  OF  SALTPETER  AND  AN  ACTUAL  SOURCE  OF 
A  PRODUCT  WHICH  IS  LARGELY -USED   IN   ITS   MANUFACTURE 

Production  and  Uses  of  Saltpeter 

■^Y  HOYT  S.  GALE* 


A  comprehensive  sttidy  of  the  history,  uses,  and 
sources  of  potash  saltpeter,  and  notes  as  to  its 
availability  for  more  extensive  application  as  a 
fertilizer.  Reference  is  made  to  the  important 
method  recently  adopted  in  Chile  for  isolating  a 

SALTPETER,  otherwise  known  as  nitrate  of  potas- 
sium, was  first  recognized  because  of  its  difference 
from  common  salt  and  its  usefulness  for  various 
purposes.  Its  value  as  a  fertilizer  seems  to  have  been 
known  for  a  considerable  time,  and  as  the  principal 
ingredient  of  gunpowder  its  importance  in  warfare  dates 
from  about  the  sixteenth  century.  Only  in  late  years — 
since  the  American  Civil  War — has  black  powder  made 
from  saltpeter  been  superseded  largely  by  modern  ex- 
plosives in  the  composition  of  which  the  potassium  salt 
does  not  enter.  The  supply  of  nitrates  has  been  dis- 
cussed as  one  of  vital  importance  to  the  nations  engaged 
in  the  Great  War,  and  it  is  not  strange  that  attention 
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comparatively  high-grade  potassium  nitrate  from 
the  mother  liquor  ivhich  circulates  in  the  Chilean 
nitrate  plants.  Data  are  given  indicating  the 
prevailing  methods  of  pricing  nitrate  products 
on  the   basis  of   the  units   of  nitrogen  content. 

should  be  directed  to  saltpeter  because  of  its  former 
use  as  the  nitrate  salt  in  the  making  of  gunpowder. 

Interesting  data  on  the  subject  of  saltpeter  are  to 
be  found  among  old  publications.  One  volume  published 
in  London  in  1670,  dedicated  to  "The  Right  Honorable 
Sir  Thomas  Chicheley,  Knight,  Master  General  of  His 
Majesties  Ordnance,"  purports  to  be  a  complete  review 
of  what  was  then  known  of  the  nature  and  uses  of 
saltpeter,  or  niter,  as  it  was  then  termed.  According 
to  this  account:  "The  place  famous  for  nitre  among 
the  Ancients  was  chiefly  Egypt,  where  were  the 
Nitrserise  or  nitre-works.  But  now  East-India  .  .  . 
are  the  chief  places,  in  many  parts  of  which  countries 
it  is  artificially  extracted  and  transported  to  us." 
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Saltpeter  is  produced  in  earth  when  animal  and 
vegetable  matters  containing  nitrogen  decay  in  the 
presence  of  lime  or  wood  ashes  or  some  substance  that 
renders  the  soils  alkaline,  and  especially  in  warm,  moist 
climates.  Earths  rich  in  saltpeter  have  been  worked  in 
many  countries,  and  various  accounts  are  found  of  the 
production  from  this  source  in  Egypt,  India,  Turkey, 
F.urma,  Tibet,  Turkistan,  Sumatra,  Italy,  Ceylon, 
Hungary,  Poland,  Spain,  Brazil,  on  the  seacoast  of 
Peru,  and  in  various  parts  of  Central  America  and 
Mexico.  In  countries  of  more  temperate  climate,  salt- 
peter has  been  produced  in  times  of  emergency  from 
the  earths  of  caves,  cellars,  and  other  protected  places 
where  it  naturally  accumulates.  It  is  well  known  that 
supplies  of  saltpeter  obtained  in  this  way  were  used 
in  the  Revolutionary  War,  the  War  of  1812,  and  the 
Civil  War  in  the  United  States. 

Nitrate  of  potassium  is  now  obtained  for  use  in  the 
United  States  from  two  principal  sources.  The  chief 
of  these  consists  of  a  process  of  manufacture  in  which 
nitrate  of  sodium  from  Chile  is  combined  with  chloride 
of  potassium  which  was  formerly  obtained  from  Ger- 
many as  the  "muriate  of  potash,"  the  interaction  of 
these  two  substances  resulting  in  nitrate  of  potassium, 
which  is  purified  and  recovered  by  crystallization. 
According  to  the  available  statistics  for  1905,  nitrate 
of  potassium  to  the  amount  of  7234  short  tons  was 
manufactured  during  that  year  from  Chilean  nitrate 
and  German  muriate.  A  later  report  indicates  that 
the  production  from  these  sources  was  over  14,000  tons 
in  1913,  an  increase  which  was  probably  due,  in  consider- 
able part,  to  contracts  for  blasting  powder  for  use  in 
the  Panama  Canal  zone,  specifications  for  which  re- 
quired the  use  of  black  "potash"  powder,  made  from 
nitrate  of  potassium. 

Saltpeter  From  India  Used  in  the  United  States 

The  other  principal  source  of  saltpeter  in  the  United 
States  is  the  crude  nitrate  of  potassium  known  as 
Indian,  Bengal,  or  Calcutta  saltpeter,  which  has  long 
been  a  regular  article  of  import  to  the  United  States, 
a.s  well  as  to  many  countries  of  the  Old  World.  This 
is  obtained  chiefly  from  the  great  alluvial  plain  of 
the  Ganges  in  India  and  the  upper  part  of  the  Indus 
River.  It  is  a  product  derived  from  leachings  of  the 
.•^oil,  and  is  made  in  native  workings  commonly  re- 
ferred to  in  English  publications  as  "saltpeter  planta- 
tions." This  material  comes  to  the  United  States  direct 
from  India  or  by  way  of  England.  Records  of  im- 
ports of  saltpeter  from  all  sources,  but  chiefly  direct 
from  India  or  transshipped  from  India  by  way  of 
England  to  the  United  States,  are  as  follows: 

IMPORTS  OF  SALTI'ETKH  IN  TlIK  INITKD  8TATE.1.   I9II-19I8 
I  In  Short  TuDs) 
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The  ordinary  grade  of  the  .saltpeter  received  in  the 
United  States  from  India  i.-*  nitrate  of  potassium  about 
OO'v  pure,  the  remaining  lO^r  consisting  of  chlorides 
and  sulphates  of  sodium  and  potassium,  with  moisture 


and  .«;ome  insoluble  matter.  It  usually  comes  to  this 
country  in  coarse  granular  form,  and  to  make  it  suitable 
for  most  purposes  it  is  put  through  a  refining  process 
that  eliminates  the  chlorides,  sulphates,  and  other  im- 
purities. Before  the  war  the  market  quotation  for  this 
crude  saltpeter  ranged  from  3i  to  4c.  per  lb.  in  carload 
lots,  or  from  $65  to  $80  a  short  ton.  In  1915,  the 
import  of  saltpeter  from  India  was  cut  off,  but  later,  by 
arrangement,  import.s  for  use  in  munitions  were  re- 
sumed, although  the  wholesale  cost  of  the  product  later 
increased  to  about  1  k-.  a  pound. 

Chile  a  Potential  Source  of  Potash  Saltpeter 

The  most  noteworthy  announcement  during  1918  in 
connection  with  saltpeter  was  made  by  one  of  the  officials 
of  the  Du  Pont  Powder  Co.,  who  reported  the  recovery 
in  quantity  of  nitrate  of  potassium  as  a  byproduct 
from  the  company's  oficinas  in  Chile.  Practically  all 
the  Chilean  nitrate  exported  contains  an  appreciable 
percentage  of  nitrate  of  potassium;  and  in  some  parts 
of  the  pampa  the  caliche  is  richer  in  potassium  than 
in  others.  The  nitrate  ordinarily  made  at  the  Du  Pont 
company's  oficina  Delaware  is  said  to  average  about 
5'"c  nitrate  of  potassium.  This  refers  to  the  product 
made  by  the  usual  process,  in  which  a  concentrated 
solution  derived  from  boiling  the  raw  caliche  is  cooled, 
and  the  usual  crop  of  nitrate  crystals  is  obtained  from  it. 
Ordinarily  the  cool  mother  liquor  is  returned  to  the 
tanks  to  be  reheated,  this  being  the  solution  in  which 
more  raw  caliche  is  boiled,  and  the  crystallizing  process 
repeated.  However,  the  Du  Pont  company  found  that, 
by  evaporation  of  the  mother  liquor  that  comes  from 
the  crystallizing  pans,  and  by  cooling  a  second  time, 
another  crop  of  nitrate  is  obtained  that  is  much  richer 
in  potassium  nitrate  than  the  first.  This  is  said  to 
average  about  25''c  nitrate  of  potassium.  It  is  reported 
that,  from  October,  1914,  to  October,  1917.  about  20,000 
tons  of  high  potash  nitrate  had  been  produced,  of  which 
one-fourth  was  the  potassium  salt.  Information  con- 
cerning the  innovation  has  been  generously  shared  with 
other  companies,  so  that  the  Chilean  fields  may  become 
an  important  source  of  potash  saltpeter,  if  there  con- 
tinues to  be  a  demand  sufficient  to  encourage  its 
production. 

The  import  records  show  1750  short  tons  of  nitrate 
of  potassium  received  from  Chile  in  1917,  doubtless 
referring  to  shipment  of  the  mixed  .'^alts  in  which 
nitrate  of  sodium  predominated.  In  1918,  the  import 
of  the  so-called  potassium  salt  from  Chile  was  pro- 
hibited by  one  of  the  war  boards,  as  it  was  considered 
that  the  need  for  the  ordinary  Chilean  nitrate  for 
munition  use  outweighed  the  possible  agricultural  value 
of  the  potash-enriched  salt,  but  it  is  possible  that  much 
of  the  potash  s.ilt  came  under  the  ordinary  designa- 
tion of  nitrate  of  soda.  This  action  implied  that  the 
military  need  for  additional  nitrate  of  potassium  was 
not  great. 

About  115  tons  of  crude  nitrate  of  potassium,  similar 
in  grade  to  the  s;iltpeter  that  comes  from  India,  was 
lirought  from  Mexico  to  the  United  States  in  1917.  In 
i;il8,  shipments  totaling  62  tons  and  possibly  more 
c.inio  from  the  same  source.  Production  by  means  of 
I  he  same  methods  as  are  employed  in  India  has  been 
'■•irried  on  for  many  years  in  various  parts  of  Mexico. 
:;iid  consideration  has  been  given  to  the  possibility  of 
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stimulating  the  output  to  supply  requirements  for  the 
material  in  this  country. 

About  33  short  tons  of  nitrate  of  potassium  was 
received  during  1917  from  Japan.  Information  as  to 
the  source  of  this  supply  is  not  at  hand.  Recently, 
the  principal  demand  has  been  for  the  manufacture 
of  explosives,  that  is,  for  making  the  relatively  small 
amount  of  black  powder  that  is  still  used  in  modern 
warfare.  Some  black  powder  is  made  with  nitrate  of 
sodium,  but  that  made  with  the  potassium  salt  is  con- 
sidered more  reliable,  and,  consequently,  is  preferred 
where  dependence  must  be  placed  on  uniformly  good 
quality.  Lately  the  principal  uses  of  black  powder 
have  been  as  a  loading  charge  in  shrapnel,  where, 
because  of  the  fact  that  the  bursting  force  of  black 
powder  is  slower  than  that  of  the  high  explosives,  it 
is  better  suited  to  scattering  the  fragments.  Black 
powder  is  also  used  as  a  primer  or  igniting  charge  with 
other  less  easily  ignited  explosives.  It  forms  a  con- 
stituent of  military  fireworks,  including  signal  lights, 
rockets,  and  colored  lights. 

Saltpeter  was  formerly  used  in  considerable  quanti- 
ties by  meat  packers;  and  it  is  understood  that  the 
crude  material  received  from  India  was  satisfactory 
for  this  purpose.  Its  function  in  the  packing  industry 
consisted  in  preserving  and  intensifying  the  red  color 
of  salted  meats,  such  as  corned  beef,  dried  beef,  pork, 
bacon,  hams,  and  sausage.  Nitrate  of  sodium  serves  as 
well  as  the  potassium  salt ;  in  fact,  weight  for  weight,  it 
is  more  effective  than  nitrate  of  potassium.  Formerly 
the  use  of  nitrate  of  sodium  in  this  way  was  dis- 
couraged by  the  meat  inspection  authorities,  because 
of  small  amounts  of  certain  impurities  generally  found 
in  the  nitrate  of  sodium  from  Chile,  which  have  been 
considered  objectionable  for  use  with  meat.  Now,  how- 
ever, because  of  the  scarcity  and  high  price  of  potash 
salts,  a  specially  refined  grade  of  nitrate  of  sodium 
has  been  produced  by  a  number  of  manufacturers,  which 
has  found  ready  acceptance  by  the  meat  packers  as  well 
as  by  the  inspectors.  It  is  stated  on  good  authority 
that  it  is  doubtful  if  there  will  be  a  resumption  of 
the  use  of  nitrate  of  potassium  by  the  packers  unless 
the  potassium  salt  Should  become  so  much  cheaper 
that  it  would  compete  with  the  specially  refined  grade 
of  nitrate  of  sodium  now  used  for  the  purpose. 

Comparative  Value  of  Chilean  and  Potash 
Saltpeter  as  Fertilizers 

Under  normal  conditions  a  large  amount  of  the  nitrate 
of  sodium  from  Chile  is  used  as  fertilizer,  and,  where 
properly  used,  the  benefit  derived  therefrom  in  increased 
crop  yields  is  well  recognized.  Chilean  nitrate  is  rated 
for  fertilizer  use  on  a  basis  of  its  nitrogen  content, 
this  element  being  one  of  the  fertilizer  constituents 
essential  to  plant  growth.  The  nitrate  is  considered 
the  most  directly  available  or  assimilable  form  of 
nitrogen  for  plants.  However,  saltpeter,  or  the  nitrate 
of  potassium,  contains  not  only  the  desirable  nitrate 
fertilizer  constituent,  but  potassium,  another  of  the 
important  fertilizer  elements.  The  potassium  of  salt- 
peter, of  course,  is  also  in  readily  water-soluble  form, 
and  this  salt  is  therefore  apparently  a  most  effective 
fertilizing  agent  to  afford  a  supply  of  both  of  those  im- 
portant constituents. 


Saltpeter  and  saltpeter-bearing  earths  have  long  been 
used  as  manure  by  cultivators  in  India  and  Eg>-pt  where 
there  is  an  available  local  supply.  Records  from  experi- 
mental stations  in  India  show  remarkable  increases  of 
yield  from  the  use  of  saltpeter  for  manure  for  various 
crops,  including  tobacco,  millets,  garden  truck,  wheat, 
potatoes,  jute,  rice,  and  sugar  cane.  Extensive  use 
of  saltpeter  as  fertilizer  is  supposed  to  have  been 
prevented  by  the  relatively  higher  price  of  nitrogen  in 
the  form  of  this  salt,  and  because  both  nitrogen  and 
potash  can  ordinarily  be  obtained  cheaper  in  the  form 
of  other  compounds. 

The  Pricing  and  Valuation  of  Nitrate  Salts 

Chilean  nitrate  of  soda,  when  used  as  fertilizer,  is 
priced  on  a  basis  of  its  nitrogen  content.  The  ordinary 
commercial  grade,  which  is  about  9.5%  pure,  is  usually 
designated  in  fertilizer  terminology  as  carrying  about 
15.6  units  of  available  nitrogen.  Before  the  war  this 
salt  retailed  for  about  $40  a  short  ton,  so  that  the 
nitrogen  it  contained  may  be  assumed  to  have  had  a 
normal  fertilizer  value  of  about  $2..50  a  unit.  These 
factors  may  be  used  to  determine  the  corresponding 
fertilizer  price  of  the  nitrogen  in  nitrate  of  potassium. 

Pure  nitrate  of  potassium  contains  13.85%  of  the 
element  nitrogen,  and  saltpeter  containing  90%  of 
nitrate  of  potassium  may  be  said  to  carry  12.5  units  of 
nitrogen.  At  $2.50  a  unit,  this  nitrogen  may  be  con- 
sidered to  have  a  fertilizer  price  equivalent  to  $31.25 
a  short  ton,  or  about  lie.  per  lb.  The  fertilizer  price 
of  potash  is  usually  estimated  in  a  similar  way,  the 
retail  sale  of  potash  salts  before  the  war  showing 
a  normal  price  of  about  75c.  a  unit  for  potash  (K,0). 
Nitrate  of  potassium,  90%  pure,  is  equivalent  to  about 
42  units  of  potash,  which,  at  75c.  a  unit,  would  be 
worth  $31.50  a  short  ton.  This  is  about  lie,  per  lb. 
for  the  potash  at  pre-war  prices,  although  potash  would 
undoubtedly  bring  much  more  than  this  now.  Thus, 
stated  in  terms  ordinarily  used  in  the  fertilizer  in- 
dustry, saltpeter  90%  pure  should  be  worth  at  least  3c. 
per  lb.  for  fertilizer.  As  nitrate  of  potassium  usually 
is  not  obtainable  at  this  price,  it  has  not  been  exten- 
sively used  for  fertilizer  in  the  United  States. 

The  refined  nitrate  of  potassium  known  as  "technical" 
is  quoted  in  current  price  lists  of  chemicals  at  much 
higher  prices  than  those  mentioned.  During  the  10 
years  1903-1913,  prices  for  refined  nitrate  of  potassium, 
99%  pure  or  better,  ranged  from  4*  to  5}c.  per  lb., 
although  price  lists  for  general  chemicals  issued  recently 
have  quoted  potassium  nitrate  at  30c.  or  more  a  pound. 

Summary 

In  summary,  therefore,  it  may  be  stated  that  salt- 
peter— meaning  nitrate  of  potassium — is  not  now  so 
important  a  commodity  in  warfare  as  it  formerly  was, 
for  although  it  still  forms  an  essential  ingredient  of 
black  potash  powder,  the  use  of  this  as  a  propellant  or 
bursting  charge  in  ammunition  has  been  largely  dis- 
placed by  other  forms  of  explosives  that  do  not  require 
nitrate  of  potassium  in  their  manufacture. 

The  saltpeter  referred  to  should  not  be  confused  with 
the  nitrate  of  sodium  that  comes  from  Chile,  which  is 
still  a  very  essential  constituent  in  the  manufacture  of 
nitric  acid,  and  thus  of  explosives.  The  market  for 
nitrate  of  potassium  is  small  as  compared  with  that  for 
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nitrate  of  sodium;  and,  although  the  prices  quoted  for 
the  potassium  salt  are  higher  than  those  of  the  corre- 
sponding sodium  salt,  there  may  be  difficulty  in 
disposing  of  very  much  larger  quantities  of  nitrate  of 
potassium  than  are  now  used,  even  though  the  price  be 
somewhat  reduced. 

Potassium  nitrate  is  undoubtedly  an  efficient  fertiliz- 
ing agent,  both  on  account  of  the  potash  and  the  nitrate 
it  contains.  If  saltpeter  could  be  obtained  regularly  at 
a  price  that  would  compete  with  established  fertilizer 
prices,  it  is  entirely  probable  that  a  much  greater 
amount  would  be  used  than  has  ever  yet  been  consumed 
in  this  country. 

The  Alunite  Problem 

By  W.  F.  Downs* 

The  recovery  of  potash  and  alumina  from  alunite  is, 
apparently,  feasible,  if  merely  the  recorded  composition 
of  the  mineral  is  considered.  The  alumina  present  in 
excess  of  that  needed  to  satisfy  the  sulphur  oxide  radi- 
cal present  should  yield  readily  to  the  solvent  action 
of  mineral  acid,  to  form  aluminum  salts  of  the  acid 
employed;  and,  by  lixiviation,  the  potash  and  aluminum 
salts  of  the  acid  used,  together  with  the  released  sul- 
phates originally  present,  should  be  freed  from  acid- 
insoluble  impurities.  This  would  give  an  aqueous  solu- 
tion of  potash  and  aluminum  salts;  and  the  problems  of 
their  preparation  for  market  are  well  known. 

Alunite  of  the  composition  11.4';^  K,0,  37%  AlA- 
38.6%  SOy  and  13%  H,0  (Dana)  is  not  found  in  quan- 
tity. It  carries  silica  in  varying  quantities  up  to  50'^'r, 
and  iron  oxides,  phosphoric  acid,  lime,  and  magnesia 
are  frequently  present  in  appreciable  amounts;  also,  the 
potash  is  often  partly  replaced  by  soda,  as  in  feldspars. 
The  presence  of  impurities  adds  to  the  complexity  of  the 
problem,  and,  so  far  as  is  known,  none  of  the  attempts 
to  treat  alunite  by  the  solvent  action  of  acids  has  re- 
corded a  success. 

The  geological  reports  of  the  U.  S.  Government  and 
of  several  Western  states  record  occurrences  of  alunite, 
and  many  private  mining  reports  describe  particular 
deposits.  Nearly  all  these  reports  show  wonderful  po- 
tential values  of  the  potash  and  alumina  contents,  but 
none  of  them  indicate  how  to  recover  these  materials. 
They  are  right  as  to  the  value  of  the  contents  of  the 
deposits,  but  until  a  practicable  method  of  recovery  is 
available  to  the  owners,  the  reports  might  as  well  com- 
pare the  value  with  that  of  gold  in  sea  water.  Alunite 
deposits  are  known  to  be  extensive,  and  the  value  of  the 
component  parts  is  so  great  that  it  is  natural  that  their 
recovery  should  invite  much  research  investigation. 

Active  work  on  the  problem  was  begun  before  the 
war;  and  the  prices  then  obtaining  for  both  potash  and 
alumina  were  sufficient  to  make  investigation  appear 
worth  while.  The  conditions  produced  by  the  war 
greatly  enhanced  the  value  of  both  .substances,  and 
added  still  further  to  the  attractiveness  of  the  project. 
In  view  of  the  difficulty  of  .securing  an  abundant  supply 
of  high-grade  alumina  for  the  manufacture  of  alumi- 
num, the  u.se  of  which  Is  expanding  so  enormously,  this 
question  becomes  of  considerable  economic  importance. 

Many  years  ago,  in  the  north  of  Italy,  alunite,  or 
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alunitized  rock,  was  roasted  for  the  purpose  of  obtain- 
ing "Roman  alum,"  or  some  uncertain  form  of  mixed 
sulphates.  This  practice  indicated  an  important  fact, 
which  helps  in  the  solution  of  the  alunite  problem:  the 
action  of  heat  breaks  the  bond  of  insolubility  of  this 
alunite,  and  permits,  by  leaching,  the  recovery  of  most 
of  the  sulphates  which  have  not  been  lost  by  volatiliza- 
tion during  the  heating  operation. 

One  large  operation  has  been  commercially  success- 
ful in  its  treatment  of  alunite  by  using  patented  pro- 
cesses which  have  recovered  solely  the  potash.  The 
alumina  residues  of  these  operations  are  still  potential 
in  value,  as  well  as  refractory  to  treatment.  Some  op- 
erators have  tried  to  use  the  calcined  alunite  to  carry 
potash  into  fertilizers  by  mixing  with  acid  phosphate. 
This  is  fraught  with  danger,  on  account  of  the  subse- 
quent reaction. 

All  of  the  various  methods  which  have  been  proposed 
have  received  patent  protection,  and  some  of  them  are 
now  being  or  are  about  to  be  exploited.  None  of  these 
new  processes,  as  yet,  has  a  record  of  production,  but 
enough  has  been  done  under  one  of  them  to  warrant 
the  modification  of  the  initial  statement  of  this  article 
into:  "The  recovery  of  potash  and  alumina  from 
alunite  is  easy  and  feasible."  The  technology,  ration- 
ality, and  operation  of  this  method  have  been  approved 
by  experts  of  the  highest  character;  and  underlying 
the  operation  are  certain  fundamental  features  which 
will  help  to  solve  other  problems. 

Alunite  carries,  if  pure,  87%  of  valuable  components, 
viz.:  38.6%  SO,,  37%  Alfi,,  11-4%  K.O.  To  obtain  all 
these  would  be  ideal.  In  practice  one  can  profitably  use 
grades  which  carry  from  70''c  to  75%  of  these  mate- 
rials and  recover  most  of  two  of  their  ingredients.  The 
SOj  is  not  sufficient  to  satisfy  all  the  bases  pres- 
ent, but  is  more  than  enough  for  the  alkalis.  The  ex- 
cess of  SO,  present  over  alkali  needs  is  easily  evolved 
at  low  temperature.  Its  evolution  would  make  the  op- 
eration troublesome,  on  account  of  the  great  difficulty 
of  maintaining  satisfactory  heat  conditions  throughout 
large  quantities  of  such  substances.  This  SO,  can  be 
changed  from  its  alliance  with  A1,S0,  at  low  temper- 
ature, by  mixing  with  the  alunite  some  base  which  has  a 
controlling  affinity  for  SO,.  When  the  resultant  salts 
are  thus  formed,  the  alumina  and  silicates  and  silica  in 
the  mass  can  be  separated  from  all  soluble  sulphates  by 
lixiviation,  and  the  potash  recovered  from  the  solution. 
The  alumina  can  then  be  separated  by  any  one  of  several 
methods. 

The  special  features  are,  recovery  of  nearly  all  of 
the  potash,  recovery  of  90 ';f  or  more  of  the  alumina, 
and  the  high  graile  of  the  alumina  produced.  The  last 
named  is  recovered  as  hydrate,  and  a  standard  of  99.5% 
in  maintained. 


Chats,  or  TailinKs  I'rom  the  Zinc  Mines  in  Missouri  and 
Kansas,  and  chert,  slug  and  waste  from  iron  mines,  are 
now  used  for  road  metal,  railroad  ballast,  concrete,  roofing 
gravel,  and  for  other  purposes  for  which  ordinary  crushed 
stone  was  usually  considered  preferable.  According  to  H. 
A.  Buehler,  State  Geologist  of  Missouri,  the  quantity  of 
ch.Tt.i  shipped  from  the  zinc  mines  in  1917  amounted  to 
1,420.716  short  tons,  a  decrease  of  1,464,2.')4  short  tons 
(50<7r).  The  quantity  sold  for  railro.id  bnll.ist  (1.010,620 
short  tons)  decreased  55' r.  and  that  sold  for  other  purposes 
(416,096  short  tons)  33  per  cent 
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Sanitary  Engineering  in  a  Tropic  Mining  Camp* 


By  harry  N.  JENKSt 


MOSQUITO  control  and  camp  sanitation  are  effec- 
tively preserving  the  health  of  Europeans  and 
natives  in  the  jungles  of  India.  Intensive  clearing 
and  drainage — utilizing  cheap  labor  rather  than  oiling, 
on  account  of  the  expense  of  the  latter — are  the  principal 
methods  used  by  the  Burma  Mines,  Ltd.,  at  the  frontier 
town  of  Namtu,  in  the  Northern  Shan  States,  Burma. 
Sanitation  problems  also  include  water  supply,  sewage 
and  refuse  disposal  (conservancy)  and  general  sanita- 
tion. The  camp  is  on  the  Namtu  River,  550  miles  from 
Rangoon,  in  a  region  of  irregular  topography  varying 
from  1755  to  2100  ft.  above  sea  level.  Until  1911,  when 
the  smeltery  was  moved  from  Mandalay  to  Namtu,  noth- 
ing was  done  in  the  way  of  sanitation  beyond  the  barest 


By  1913  Namtu  had  grown  to  be  the  most  important 
mining  camp  in  the  country.  Native  labor  from  distant 
provinces  and  from  China  began  to  appear  in  great 
numbers ;  and,  next  to  Rangoon  and  Mandalay,  Namtu 
contained  the  largest  group  of  European  residents  in 
Burma.  Realizing  the  importance  of  greater  sanitary 
vigilance,  in  view  of  the  increasing  population,  the 
company  established  a  sanitary  department  to  work  in 
cooperation  with  the  medical  department,  in  guarding 
the  health  of  the  community. 

The  personnel  of  the  medical  and  sanitary  staff  con- 
sists of  one  European  sanitary  engineer,  two  Indian 
sanitary  inspectors,  six  compounders  and  dressers,  two 
overseers,  one  sanitary  sweeper,  30  hospital  sweepers. 


A.\    OLD  MINING  CAMP  IN  INDIA 


necessities.  However,  with  the  establishment  of  the 
smelting  works  and  refinery,  together  with  the  accessory 
plant  and  shops,  this  village  was  made  the  center  of  the 
company's  activities,  and  the  attendant  rapid  growth 
of  the  camp  made  it  necessary  to  provide  a  satisfactory 
water  supply  and  adopt  a  system  of  conservancy.  A  few 
house  and  street  sweepers  were  employed  to  care  for 
the  bungalows  and  compounds,  and  a  small  force  was 
engaged  in  removing  and  burying  in  trenches  the  night 
soil  from  the  camp.  By  this  time,  also,  the  jungle  had 
been  cleared  of  the  larger  trees,  for  use  as  timber  and 
firewood,  thus  affording  relief  from  the  previous  almost 
nightly  maraudings  of  tigers  and  cheetahs,  diminishing 
greatly  the  danger  from  snakes,  and  making  it  more 
convenient  to  get  from  one  part  of  the  camp  to  another. 


♦Abstracted   from   Eng.   News-Rec,  Jan.    23,   1919,   p.    172. 
t-Sanitary   engineer,   Burma   Mines,   Ltd.,   Namtu,   Burma. 


eight  conservancy   sweepers   and   20   coolies   on  jungle 
cutting  and  drainage. 

Sanitary  conditions  in  this  mining  camp  may  be  taken 
as  typical  of  the  rural  or  jungle  districts.  In  general  the 
fight  in  the  Indian  municipality  is  mainly  against 
plague,  cholera,  and  smallpox,  and  in  the  jungle  one  is 
face  to  face  with  malaria.  Plague  and  cholera  are  more 
to  be  dreaded  than  malaria,  but  it  is  questionable 
whether  there  is  any  other  single  disease  in  the  tropics 
that  causes  a  greater  sum  total  of  misery  and  human 
waste  than  malaria  and  malarial  cachexia.  Malaria  is 
to  the  resident  in  the  tropics  what  colds  and  grippe  are 
to  those  in  America,  especially  in  the  New  England 
states.  In  spite  of  the  drainage  afforded  by  the  steep 
slopes  of  the  hillsides  of  this  region,  the  inevitable  small 
collections  of  water  in  paddy  fields  and  along  the  banks  of 
the  more  sluggish  streams  have  always  furnished  breed- 
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ing  places  for  mosquitoes.  Malaria  may  abound  in  the 
hills,  because  the  rank  growth  of  jungle  impedes  the  sur- 
face run-off,  and  thus  allow.s  mosquitoes  to  breed  in  every 
available  hollow,  as  well  as  in  the  accumulations  of 
water  found  in  the  stalks  and  among  the  leaves  of  the 
undergrowth.  Many  coolies  coming  from  the  'jungle 
stations  along  the  railway  act  as  malaria  carriers,  so 
that  in  interpreting  malaria  statistics  a  careful  distinc- 
tion must  be  made  between  local  and  imported  cases. 

Freedom  From  Typhoid  Insured  by  Protected 
Water  Supply 

Water  for  the  European  side  of  the  camp  is  derived 
from  -springs  in  a  swampy  area.  It  is  collected  in  open 
ditches  leading  to  an  earth-lined  reservoir  30  ft.  square, 
in  which  it  is  impounded  to  a  depth  of  8  ft.  by  a  con- 
crete dam.  The  water  is  carried  down  the  hillside  in  a 
4-in.  pipe,  passing  through  two  pressure-break  reser- 
voirs on  the  way,  and  is  then  distributed  throughout 
the  camp  by  pipes  of  various  sizes.  The  source  of  sup- 
ply is  protected  naturally  by  its  remoteness  from  hu- 
man habitations  and  by  its  position  near  the  top  of  the 
.slope.  In  this  connection  it  should  be  noted  that  typhoid 
fever  is  practically  unknown  in  this  region. 

For  conservancy  purposes  the  latrine-trenching  meth- 
od of  the  disposal  of  excreta  has  been  adopted.  Sanitary 
practice  in  India  has,  in  general,  favored  the  latrine 
in  its  various  modifications  as  a  solution  of  this  prob- 
lem. In  justice  to  a  system  which  in  America  has  been 
practically  abandoned  in  favor  of  the  water-carriage 
system,  it  must  be  admitted  that  here  in  India  it  serves 
its  purpose  surprisingly  well.  The  people  are  disposed 
to  use  the  latrines,  and  a  plentiful  supply  of  labor  is  at 
hand  to  attend  to  them.    In  Namtu  the  wet-pail  system 


is  u.scd,  the  night-.soil  being  removed  twice  daily  by 
bullock  carts  to  the  trenching  grounds  a  mile  away  from 
camp,  and  there  buried. 

On  the  smelterv  side,  owing  to  the  ah.sence  of  cart 
road.s,  the  pails  must  be  carried  to  the  trenches  near 
at  hand,  though  far  enough  away  to  avoid  local  nui- 
sance. To  obviate  further  expense  in  this  respect,  san- 
itary privies  arc  now  being  built  instead  of  pail  latrines. 
In  the  bungalows  themselves,  the  use  of  commodes, 
which  are  emptied  and  cleaned  twice  a  day  by  the  house 
sweeper,  is  found  to  be  entirely  satisfactory. 


Of  many  limitations  to  the  applicability  of  the  la- 
trine-trenching system  to  the  problem  of  conservancy, 
one  of  the  most  obvious  is  that  it  does  not  provide  for 
the  disposal  of  waste  water  from  house  baths  and 
kitchen  sinks.  In  Namtu  this  waste  water  is  discharged 
onto  the  ground  and  flows  away  from  the  house  through 
small  ditches  running  down  the  hillside.  This  involves 
expense  and  trouble  in  keeping  the  water  from  collecting 
in  small  depressions  under  the  houses  and  thereby  al- 
lowing mosquitoes  abundant  opportunity  to  breed  on 
the  premises.  To  overcome  at  one  stroke  the  disadvan- 
tages of  the  existing  method,  the  sanitary  department 


Tl'PICAL  VIEW  OF  DISTRICT 

las  prepared  a  design  for  a  comprehensive  water-car- 
riage sewerage  system  to  serve  60  bungalows  on  the 
European  side  of  the  camp,  with  a  new  European  hos- 
pital now  being  completed. 

The  sanitary  department  maintains  a  squad  of  street 
sweepers  in  the  neighboring  village  of  Pang  Hai  to 
cooperate  with  the  local  authorities  in  keeping  the  town 
clean.  This  is  an  important  consideration,  in  view  of 
the  fact  that  about  a  third  of  the  3000  coolies  employed 
by  the  company  live  in  Pang  Hai  and  Ih  Aung  villages. 

Prevalence  of  malaria  throughout  the  region  is  the 
greatest  detriment  to  health  in  Namtu.  The  extent  to 
which  it  contributes  to  sickness  among  the  company's 
workmen  and  staff  is  shown  in  the  accompanying  table. 

ANALYSIS  OF  .MAI.AHIA   INflDKNCi:.  BA.SED  lI'iiS   NAMTf 

HOSPITAL  nEcouns 


NunilxT  of  Cnan 
Mnlarill. .. 

Allrnui«o» 

Ratio  iiialnrin  to  nil  rnu.'o'K 


KuropcntiB 

nnd  Anitlo- 

Indians 

23S 

706 

0  U 


Aflintirn 
4.5»» 

12.24) 
0  18 


.V-iiatim 
5,SJ) 

i<.:36 

0  42 


In  1916  the  total  number  of  cases  among  the  Euro- 
peans and  Anglo-Indians  decreased  by  39'^r,  as  compared 
with  1915.  It  was  in  1916  that  jungle  clearing  and 
drainage  work  was  maintained  with  a  thoroughness 
not  attempted  thiMctoforc.  The  returns  for  the  first 
ten  months  of  1917  indicated  that  the  total  number  of 
malarial  cases  for  that  year  would  l>e  about  .%0'^r  that  of 
1915.  The  increase  in  the  number  of  Asiatic  ca.sea 
noted  in  th«  table  is  only  apparent,  and  is  due  to  the 
greater  number  of  imported  cases  and  patients  who 
avail  themselves  of  treatment  at  the  company's  hospital. 

In  the  jungle  itself  the  bamboo  is  regarded  as  the 
plant   most    responsible    for   the   breeding   of   mosquito 
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larvae.  Especially  in  this  the  case  when  the  bamboos 
are  cut,  thus  leaving  a  cup  in  each  shoot,  in  which  the 
larvae  thrive.  After  the  bamboos  and  larger  jungle 
grovd;h  have  been  removed,  the  weeds  and  grass  that 
spring  up  favor  the  development  of  larvae  by  arresting 
the  surface  run-off  of  rain  water.  It  seems  probable 
that  in  Namtu  the  incubation  period  of  the  mosquito 
egg  may,  under  favorable  conditions,  be  as  short  as 
one  day.  That  no  small  collection  of  water  shall  remain 
for  more  than  a  day  after  a  rain,  the  grass  on  the 
hillsides  throughout  the  camp  is  kept  as  low  as  possible, 
so  that  the  surface  drainage  and  evaporation  may  be 
materially  hastened. 

Jungle  Clearing  an  Important  Factor 

Prior  to  1917  jungle  cutting  was  done  by  a  gang  of 
about  12  coolies  by  day  labor.  This  was  found  to  be 
unsatisfactory  as  regards  both  expense  and  quantity 
of  work  done,  so  that  during  1917  the  work  was  let  out 
on  contract,  with  a  great  improvement  in  rapidity  and 
thoroughness.  The  tool  with  which  the  cutting  is  done 
is  known  in  Burma  as  the  dah,  and  is  similar  to  the 
Cuban  machete.  The  dahs  vary  in  weight  and  form 
according  to  the  character  of  the  brush  to  be  cut.     For 
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the  grass-cutting  work  we  use  the  Kachin  pattern, 
which  is  long  and  light.  The  ground  is  too  uneven  for 
the  use  of  scythes,  but  short  sickles  are  employed  to 
advantage  on  the  tough  wire  grass  that  grows  near  the 
streams. 

The  usual  method  of  oiling  mosquito-breeding  collec- 
tions of  water  finds  little  application  in  Namtu.  Aside 
from  the  almost  prohibitive  expense,  there  are  no  ponds 
of  importance  that  do  not  receive  a  thorough  flushing 
with  every  tropical  rainstorm,  so  that  in  any  case  the 
oil  would  be  promptly  washed  away. 

Open  ditches  drain  the  few  low-lying  places,  but  these 
require  constant  cleaning  to  keep  them  free  from  a 
rank  growth  of  weeds.  It  is  intended  eventually  to 
underdrain  the  swampy  areas  by  the  use  of  open-jointed 
tile.  The  drawback  to  this  is  the  expense,  as  in  Burma 
all  drain  tile  and  sewer  pipe  are  made  on  the  potter's 
wheel. 

Quinine  prophylaxsis  is  not  generally  practiced  here. 
It  seems  to  be  the  opinion  among  the  company's  staff 
that  the  possible  injurious  physiological  effects  of  the 


drug  when  taken  in  the  doses  required  to  secure  more 
or  less  complete  immunity  are  more  to  be  feared  than 
the  chances  of  getting  malaria.  The  recommended 
dosage  is  five  grains  every  other  day  during  the  monsoon 
season,  or  from  the  end  of  May  to  November.  It  is 
given  in  the  sulphate  form,  in  solution  acidulated  with 
citric  acid.  At  the  hospital  quinine  is  dispensed  in  pill 
form  to  the  natives. 

Poets  and  Engineers  Have  Different  Views  on  India 

Those  persons  in  America  whose  acquaintance  with 
India  has  been  gleaned  from  the  fiction  of  poets  and 
writers  who  have  sung  the  praises  of  India's  myste- 
ious  charms,  from  the  lovely  vale  of  Kashmir  to  the 
golden  Irawadi  shore,  will,  if  they  chance  to  come  to 
this  country,  feel  under  the  necessity  of  applying  a 
large  correction  factor  to  the  sum  total.  The  sanita- 
rian is  confronted  with  the  problem  of  making  what 
he  can  do  measure  up  reasonably  well  to  what  he  sees 
on  every  hand  ought  to  be  done.  As  sanitary  and 
public  health  work  is  essentially  a  personal  problem, 
the  habits  and  customs  of  the  people  whom  such  work 
is  to  benefit  are  the  chief  factors  with  which  the  worker 
has  to  concern  himself. 

It  is  axiomatic  in  the  East  that  the  native  "workman" 
never  does  as  much  as  he  is  paid  to  do.  He  is  generally 
a  living  example  of  that  otherwise  highly  useful  theory 
in  structural  design  known  as  "least  work."  To  get 
more  work  out  of  him  requires  as  much,  if  not  more, 
energy  from  the  outside  in  the  form  of  active  super- 
vision than  is  obtained  from  him  in  return.  Climate 
undoubtedly  has  been  the  most  potent  factor  in  arrest- 
ing the  development  of  the  capacity  for  work  on  the 
part  of  the  indigenous  population.  Namtu  is  more  for- 
tunate than  many  other  places  in  India  in  possessing  a 
climate  that  is  about  midway  between  temperate  and 
tropical,  although  during  the  summer  months  the  com- 
bination of  80  temperature,  %Qf'v  relative  humidity  and 
60  in.  of  rainfall  approaches  sufficiently  close  to  trop- 
ical conditions. 

Influence  of  the  Caste  System 

Perhaps  the  most  important  of  all  the  influences  that 
govern  the  character  and  effect  of  the  work  done 
among  the  natives  of  India  is  the  influence  of  habit. 
Habit  is  practically  the  sole  arbiter  in  the  lives  of  the 
entire  population,  in  all  that  they  do  and  will  not  do; 
and  this  ingrained  force  of  habit  attains  its  most  far- 
reaching  development  in  the  caste  system.  This  fact 
furnishes  many  novel  problems  to  the  sanitarian.  The 
effect  of  the  sanitarian's  work  upon  the  people  of  In- 
dia is  at  one  and  the  same  time  his  chief  reason  for 
enthusiasm  and  despair.  Considering  the  almost  limit- 
less field  for  his  efforts  and  the  beneficial  results  that 
appear  when  unsanitary  conditions  are  relieved  ever  so 
slightly,  he  is  bound  to  be  enthusiastic.  On  the  other 
hand,  it  appears  at  times  an  almost  hopeless  undertak- 
ing to  attempt  to  make  any  real  progress,  in  view  of 
the  magnitude  and  the  difficulties  of  the  task  which 
confronts  him. 


The  Production  of  Gold  in  Rhodesia,  South  Africa,  in  De- 
cember, 1918,  was  46,U14  fine  ounces,  valued  at  £192,870. 
Output  in  November  was  34,714  fine  ounces,  valued  at 
£145,458. 
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Lubrication  of  Air  Compressors 


By  H.  V.  CONRAD» 


SATISFACTORY  lubrication  of  air-compressor  cyl- 
inders is  attained  by  securing  the  reduction  of 
friction  to  a  minimum  and  the  elimination  of  car- 
bonization of  the  oil  as  far  as  possible.  For  the  proper 
reduction  of  friction,  the  oil  chosen  should  have  suffici- 
ent body  to  sustain  the  weight  of  the  moving  parts  and 
so  form  a  .seal  between  the  piston  rings  and  the  cylinder 
walls,  and  still  net  absorb  excessive  power  in  the  over- 
coming of  the  viscosity  of  the  oil  itself. 

The  objections  to  air-cylinder  oils  which  allow  more 
than  the  slight  amount  of  carbonization  which  appears 
unavoidable  are,  of  course,  well  known,  but  may  be 
briefly  stated  for  the  purpose  of  clarifying  what  fol- 
lows: 

1.  Carbonization  of  the  oil  allows  the  accumulation 
cf  deposits  of  carbon  which  are  sticky  in  the  early 
stages  of  their  formation,  but  hard  and  flinty  later. 
Such  deposits  accumulate  on  the  cylinder  valves,  in  the 
cylinder  passages,  in  the  pipes  and  eventually  in  the 
air  receiver. 

2.  Sticking  or  incomplete  closing  of  the  valves,  and 
their  consequent  failure  to  act  properly,  is  probably 
the  chief  objection  to  this  action  from  the  standpoint 
of  the  efficient  operation  of  the  compressor. 

The  formation  of  e.xcessive  carbon  deposits  is  likely 
to  be  due  to  any  one  or  more  of  the  following  causes: 

1.  The  ill-advised  use  of  an  oil,  such  as  a  steam- 
cylinder  oil,  which  easily  decomposes  in  the  heat  of  the 
air  cylinder. 

2.  The  use  of  oils  of  too  great  a  viscosity — commonly 
referred  to  as  "too  heavy  oils."  These  do  not  atomize 
readily,  and,  therefore,  remain  too  long  upon  the  hot 
cylinder  walls,  thus  baking  down  to  sticky  carbon  de- 
posits. 

3.  The  use  of  too  great  quantities  of  oil,  which  has 
the  same  effect  as  the  use  of  too  heavy  an  oil  as  far  as 
the  carbonization  is  concerned. 

4.  The  failure  to  provide  a  proper  screen  over  the  air 
intake  of  the  compressor,  thus  allowing  free  entrance  of 
dust. 

The  objections  to  this  carbonization,  aside  from  the 
sticking  of  air  valves  and  choking  of  the  air  passages, 
i.«  the  menace  of  fire  entailed  by  carbon  deposits.  Car- 
bon particles  torn  loose  from  them  may  become  incan- 
descent from  causes  which  could  not  be  anticipated  by 
the  compressor  manufacturer.  If  such  incandescent 
carbon  particles  .ihould  happen  to  come  in  contact  with 
"oil  vapor"  given  off  by  the  lubricating  oil,  a  fire  might 
possibly  be  started  whose  menace  would  be  small  or 
large,  depending  upon  how  much  carbon  had  been  al- 
lowed to  accumulate  in  the  compressor  and  piping  to 
the  receiver.  If  these  are  kept  properly  cleansed  at  all 
times,  there  should  never  be  any  danger.  This  oil  vapor 
is  given  off  from  a  lubricating  oil  at  a  certain  tempera- 
ture called  its  "flash  point,"  just  a  steam  arises  from 
water  at  a  certain  point. 

The  selection  of  an  air-cylinder  lubricant,  is  of  course, 
governed  to  a  large  extent  by  a  knowledge  of  the  cyl- 
inder temperatur«!  it  must  withstand.   Knowing  their  air 


pressures,  the  corresponding  temperatures  are  ascer- 
tained fairly  accurately,  as  shown  in  Table  I,  which 
gives  the  final  temperature  in  the  cylinder  at  the  end  of 
the  compression  stroke,  for  single-stage,  and  also  for 
two-stage  (or  compound)  compression,  when  free  air  en- 
tering the  cylinder  is  60"   Fahrenheit: 

TABLE  I.    CYLINDER  TEMPERATURES  AT  EN"D  OF  PLSTON  STROKE 


AirComprtssedto 

Final  Tomperaturf, 

Final  Temperature. 

C.iig,'  Pressure, 

Lb. 

Single 

■  Stagf,  F.° 

Two  Stage,  F.  ° 

10 

145 

20 

207 

30 

255 

40 

302 

50 

339 

Im 

60 

375 

203 

70 

405 

214 

80 

432 

224 

90 

459 

234 

100 

485 

243 

110 

507 

250 

120 

529 

257 

130 

550 

265 

140 

570 

■      272 

150 

589 

279 

200 

672 

309 

250 

749 

331 

•Hecrptary.  romprcsBwI  Air  Society,  30  Church  St.,  New  York. 


Variations  from  these  temperatures  will  occur  in 
actual  practice,  owing  to  water-jacketed  air  cylinders 
and  radiation,  tending  to  lower  the  temperature  at  the 
higher  "pressures.  But  at,  say,  50  lb.  pressure  and 
lower  the  heat  is  likely  to  be  somewhat  greater  than 
that  given  by  the  table,  particularly  if  the  compressor 
is  run  at  high  speed  and  also  if  it  is  not  water-jacketed. 

Relation  of  Oil  Fl.\sh  Point  to  Cylinder 
Temperature 

The  natural  inference  of  the  reader,  after  noting  the 
temperatures  in  Table  I.  is  that  he  must  select  an  air- 
cylinder  oil  of  a  flash  point  higher  than  the  maximum 
temperature  commonly  to  be  encountered  within  the 
air  cylinder.  As  a  matter  of  fact,  this  is  not  the  case, 
and  it  need  only  be  carefully  noted  that  the  study  of 
the  air-cylinder  temperatures  is  useful  mainly  for  such 
purposes  as  the  testing  of  lubricating  oils  to  determine 
their  resistance  against  breaking  down  into  carbon.  But 
such  temperatures  cannot  be  taken  as  limits  establish- 
ing the  highest  allowable  flash  point  for  a  lubricant 
safe  to  use  in  the  air  cylinders. 

For  average  normal  conditions,  the  oil  should  be  a 
medium-bodied,  pure  mineral  oil  of  the  highest  quality, 
not  compounded  with  fixed  oils  such  as  those  of  animal 
or  vegetable  origin,  and  should  be  carefully  filtered  in 
the  final  process  of  manufacture.  A  range  of  oil  com- 
position is  permissible  for  lubricants  approved  for  this 
work  which  are  manufactured  under  the  above-men- 
tioned conditions.  Primarily  a  distinction  must  be  made 
between  those  oils  having  a  paraflin  ba.se,  as  distin- 
guished from  those  having  an  asphaltic  base. 

From  a  strictly  operating  standpoint — so  it  is  claimed 
by  some  lubricant  manufacturers — there  is  no  distinc- 
tion between  these  two  classes  of  lubricants  as  to  their 
desirability  as  compressor-cylinder  oils,  provided  that 
both  have  been  properly  filtered  in  the  process  of  manu- 
facture to  remove  the  carbon-forming  elements.  If  any 
carbon  should  be  formed,  however,  such  carbon  de- 
posited by  the  asphaltic  base  oils  is  of  a  light  fluflfy 
nature  and  easily  cleaned  out,  whereas  that  deposited 
by  the  parattin-base  oil  is  adhesive,  hard  and  flinty. 
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As  a  guide  to  aid  the  operator  in  specifying  the  quali-  sooty  deposits.    The  basis  of  quantity  given  in  Table  IV 

ties  to  be  possessed  by  an  air-cylinder  lubricant  recom-  is  recommended,  subect  to  modifications, 

mended  for  average  duty.  Table  II  is  given.  It  will,  of  course,  be  carefully  noted  and  clearly  under- 
stood that  the  results  in  the  last  column  of  Table  IV  are 

TABLE  II.     PHYSICAL  TESTS  OF  PARAFFIN-BASE  OILS  u         j           ii.                       j.-         xi.    i-           j                                     j-i- 

,,    .  based  on  the  assumption  that,  under  average  conditions 

Minimum                Average                 Maximimi  .......                   .    ^ 

Gravity  B                        28  to  32°         25  to  30°        25  to  27°  of  temperature  and  usual  range  of  Oil  viscosities,  a  pint 

Fiashpo'int.cpencup::.      ||f  ,*°  J^g^ |;     t50tS475°F:    475 to  575° K  "f  oi'  will  contain  an  average  of  about   16,000  drops. 

ViM06ity(Saybolt)  at  100°  ^^^^^  ^^^^^^      230to3l5sec.            tolSOOseo.  TABLE  IV.    QUANTITY  OF  AIR-CYLINDER  LUBRICANT  REQUIRED. 

Color"!!        "      '!.'..   Yellowish         '      Reddish                 Dark  red  to  green  PER   10-HOUR  DAY 

Congealingpoint  (pourtest  ■                 ,                                              .                                                      t. 

deg.  F.) 20  to    25°  F.      30°  F.                     35  to    45°  F  .a             .5             ^              -■       S                 ^              '-              a            -" 

"3,             >>             g           "g.H       >.                g.             2.            .3            si- 
lt is  suggested  that  those  oils  within  the  range  ex-  ^  ^        "^        s  a"       S.S     ^=^       -          g          :S         (^  |5 
pressed  bv  the  minimum  figures  be  used  for  light  duty  ^"        ="       JS£     "o.     S'^f.o      «  ■        «i        ^  g.      £pi- 
of  low  pressures  and  temperatures,  whereas  those  ex-  ^2.^       .a^S       -^  g.o    ^£     ^^'^''^     c^        Q~        t^°       1°  ^-^ 
pressed  by  maximum  figures  should  be  used  for  high  a        8x  8        120      344        718          1          600        718        0  0375 
pressures  and  temperatures.     It  is   recommended  that  \l       li^l|        H^a      ^96       2340         4        2400        585        0  i5oo 
any  paraffin-base  lubricant  intended  for  use  in  "stand-  ^4       24x24       ,730      550       345o         6        3600        575        0  2250 
ard  air  compressors"   should   meet  the  physical^  tests  35       36x36      4550      644      6070        10       6000       607        0  3750 

imposed    by    the    average    range    of    figures    given    in    the  00  Figures  of  last  column  are  based  upon  an  estimated  1 6,000  drops  per  pint  of 

middle  column   of  the  table.     "Standard   air  compres-  "'''it'5°F. 

sors"  include  the  following  types  of  machines :  The  figures  are  offered  merely  as  an  approximate  guide. 

1.  Low-pressure  up  to  100-lb.  compressors,  which  Every  individual  must  exercise  his  own  judgment  in 
may  be  either  small-sized  single-stage  units,  or  larger-  modifying  them  wherever  his  own  particular  set  of 
sized  compound  machines.  working  conditions  is  unusual. 

2.  High-pressure  compressors  which  are  constructed  A  leading  authority  on  compressor  engineering  con- 
with  the  proper  number  of  stages,  so  that  no  excessive  tributes  the  following :  "The  best  way  to  determine  the 
temperatures  are  ever  reached.  proper  amount  of  lubrication  is  to  take  out  the  valves 

In  other  words,  this  lubricant  of  average  test  figures  from  time  to  time  and  examine  the  cylinder.     All  parts 

is  always  recommended  unless  a  compressor  manufac-  should  feel  that  there  is  oil  thereon.     If  they  feel  dry, 

turer  specifies  in  his  literature  that  a  high  flash-point  the  lubricators  should  be  adjusted  to  feed  a  little  more 

oil  should  be  used  to  meet  the  conditions  peculiar  to  his  oil,  whereas  if  oil  lies  in  the  cylinder  and  its  parts  show 

machine.     It  is  thus  obvious  that  it  is  never  necessary  excessive  oil  thereon,  the  quantity  fed  by  the  lubricators 

that  a  lubricant  should  possess  a  flash  point  as  high  should  be  reduced.     By  thus  examining  the  machine  a 

as    500°    unless    abnormal    conditions    of    high    tem-  few  times,  the  proper  amount  of  oil  can  be  determined 

perature  prevail.     Such  high  flash-point  oils  have  an  to  suit  the  characteristics  of  the  particular  lubricant 

unusual  tendency  to  produce  carbon  deposits.  used    and    the    conditions    under    which    the    machine 

operates."    This  is  a  better  way  to  finally  determine  the 

Asphaltic-Base   Lubricating   Oils  quantity  of  oil  required  than  by  adopting,  without  this 

The    asphaltic-base    lubricating    oils    are   considered  experimenting,  any  predetermined  number  of  drops, 

separately  for  the  reason  that  the  lower  limit  of  gravity  Periodical  Cleansing  of  System 

stated  in  the  above  table,  namely,  25°  B.,  eliminates  this  n^,     ,      .     yy  ^  ,    ■     ^-         •,       ■„              .,      ,         ..     , 

..                  „                  J      i.-           I.-  1.   •        i.  .,      •  The  best  of  lubricating  oils  will  cause  the  deposit  of 

entire  group  from  consideration — which  is  not  the  in-  1.        .        ■     .,                                 ^        ^                .,   . 

i-i-         j^i-i.-        i-i        A             -J     j:      i-i.        li.-         .c  enough  carbon  in  the  compressor  system  to  necessitate 

tention  of  this  article.    As  a  guide  for  the  selection  of  ■  j-    ,     ,                   t^       .,                  ,     p 

.,   ,  ,       .,    rr  ui     TTT  •       ■  periodical  cleansing.     For  the  removal  of  carbon,  the 

suitable  oil.  Table  III  is  given.  ,  .                *        u     u        .c       i.-      /r    x    ^    x, 

machine  operator  should  confine  his  efforts  to  the  use 

TABLE  III.   PHYSICAL  TESTS  OF  ASPHALTIC-BASE  OILS  of  soapsuds.     A  good  cleansing  solution  is  made  of  1 

„     .     „                      ^I'^^T           ,„*r"??=            Maximum  part  soft  soap  to  15  parts  water.    The  suds  should  take 

Gravity,  B   20  to  22°                 19.8  to  21°                 19  5  to  20.5°  ,,           ,              j.       -i    j.              j,          ,                        ,    ,         ^     ,     .     .       ., 

Flash  point,  open  cup 305  to  325°  F.       315  to  335°  F.       330  to  375°  F.  the  place  of  Oil  for  a  few  hours,  and  be  fed  into  the 

Fire 360  to  380°  F.    370  to  400°  F.    385  to  440°  F.  -     i-  j      u   x             i    -xi     i 

viscosity(Sayboit)at  100°  air  cylinders  about  once  a  week,  either  by  means  of  a 

CbL     .■:::..::         .pIL'yeUow^^^^       plie'yeiiow^"'"       p'aVyeiw"''  hand  pump  Or  through  the  regular  lubricator,  at  a  rate 

Congealing    point    'p""^^^,                   _^^  ^                _^^  ^  about  10  times  as  rapidly  as  that  of  the  oil.     The  clean- 

„                  ,          -^  •               ,,.,,,,                        ,  liness  of.  the  air  valves  when  inspected,  as  thev  should 

For  general  use  it  is  conceded  that  the  recommenda-     , ■    ,■  „,,         ,„  -.■    x       ,    .,  ^      '     , 

.         .     r.,  ■ ,      TT       J  TTT             J,       ....  he  periodically,  will  indicate  whether  greater  or  lesser 

tions  given  in  Tables  II  and  III  cover  the  situaticn  as  i-     i-           j?  i.i.                 j       v,     u    i,           j         a  .^^ 

,,                ...             .  ,                 ^                            .        .  applications   of  the   soapsuds   should   be   made.      After 

well  as  possible,  special  cases,  of  course,  requiring  in-  •                    >               tu     j     •          i      r  xu       ■ 

^.     ^.            J           •  ,            J      X-        ,    ,              ,  .  using  soapsuds,  open  the  drain  cock  of  the  air  receiver, 

vestigation    and    special    consideration    before    making  j     *  j-v,     ■   t           i       •     xi.                 r                  j 

,  ,.  and  of  the   inter-cooler   in  the  case  of  compound   ma- 

recommendations.  ,  .         .      ,           a                      i  i.  j  i-      j    >vi    .      u 

chines,  to  draw  oft  any  accumulated  liquid.    Oil  should 

Proper  Quantity  of  Lubricating  Oils  be  used  again  for  a  half  hour  before  shutting  down  the 

rpu              .•■        i^   1   u  •     <•           1   X     J-     ,    X     X,         •  machine,  to  prevent  rusting  the  cylinder  and  its  fittings. 

The  quantity   of  lubricating  oil  to  feed  to  the  air  ,,                 ,                         ,              ,•  ,  ^        •,     •             • 

i-j         J,                                  4.Ui.i.j-            ii  Never  use  kerosene,  gasoline,  or  lighter  oils  in  an  air 

cylinders  of  compressors  cannot  be  stated  in  exact  terms.  ,•    ,        .                                   ,    ^            ,                  /.,    ■ 

rriu-    ■    u               J?  4.1-            •         ■        -J.      jy  j-^        X    -1  cylinder   for  any   purpose  whatever,   because   of  their 

This  IS  because  of  the  varying  viscosity  of  different  oils,  ,  x-,         x             j      il     x  j         jx- 

,,      u     X     .e                              J  XI.       •        .^      1-   J         Tx  volatile  nature  under  heated  conditions, 
the  heat  of  compression,  and  the  size  of  cylinder.     It 

may   be   stated    in   general,    however,   that,    after  the  CLEANING  AiR  RECEiraR  AND  Piping 

cylinders  have  acquired  smooth  and  polished  surfaces.  It  often  happens  that  oil,  carbon,  and  other  foreign 

the  quantity  should  be  reduced  to  the  lowest  limit,  to  matters  are  deposited  in  the  air-discharge  lines  and  air 

avoid  the  possibility  of  the  accumulation  of  carbon  and  receiver.    A  practical  method  of  cleaning  these  is  shovwi 
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in  cut  attached,  where  a  receptacle  made  of  6-in.  pipe 
is  shown  set  on  top  of  the  discharge  pipe.  The  cut 
shows  plainly  the  construction  and  what  the  different 
parts  represent.  If  a  mixture  of  1  lb.  of  lye  and  18  lb. 
nf  water  is  passed  into  the  discharge  line  at  the  rate 
of  60  or  70  drops  per  min.  while  the  compressor  is  run- 
ning, this  will  eat  out  all  the  accumulation  on  the  sur- 
face of  the  pipe  and  in  the  receiver ;  and  if  the  blow-off 

,FUNHEl 

•FILUN6  VALVE 
COMPOUND  CHAMBf^  ■ 

PRESSURE  COCK- 1 


DEVITE  FOK  rLE.\NIN«5  r.VRHOX  IN  .\IK-I)IS<"HAR"  IE  LINE 

ANr>  RKrKivf;ii  of  air  compressors 

valve  on  receiver  is  open,  all  this  foreign  matter  will  be 
discharged  therefrom.  This  cleaning  solution  can  be 
used  everj-  month  or  two,  depending  on  how  much  ac- 
cumulation there  may  be  in  the  receiver. 

Steam-Cylinder  Lubrication 
The  proper  quantity  of  oil  to  be  fed  to  steam  cylinders 
is  much  greater  than  to  air  cylinders,  on  account  of  the 
constant  washing  away  of  the  oil  by  the  steam.  Ap- 
pro.ximately  four  times  as  much  oil  will  be  needed  in 
the  steam  cylinders  as  in  tho.se  for  air,  subject,  of 
course,  to  variable  local  conditions. 

Depending  on  its  viscosity,  a  pint  of  steam-cylinder 
oil  will  furnish  from  .5000  to  8000  drops,  and  taking  an 
average  of  about  6.500  drops,  and  four  times  as  much 
oil  as  air  cylinders  of  same  size,  and  working  at  same 
piston  speeds,  as  given  in  Table  III,  the  recommended 
amounts  to  feed  the  steam  cylinders  or  their  equivalents 
are  given  in  the  following  table: 
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The^e  figure.s  are  approximate  only,  and  will  vary 
with  the  steam  conditions,  the  kind  of  oil  u.sed,  and  its 
method  of  introtluction  into  the  steam;  also  with  the 
boiler  compound  carried  by  the  steam  into  the  cylinder. 

When  the  operator  of  an  air  compressor  succeeds  in 
obtaining  lubricating  oil,-*  that  are  giving  satisfactory 
rtsult",  he  should  be  cautious  about  making  a  change 
to  other  grades,  particularly  if  cheapening  the  cost  ia 
advocated  by  purchasing  and  sales  agents.  But  if  a 
change  is  decided  on,  the  performance  of  the  new  lubri- 
cants should  be  mo.st  carefully  checked  up  l)efore  dam- 
.ige  can  Occur  to  the  rubbing  surfaces  of  the  compres- 
sors, and  to  see  that  no  increased  amount  of  deposit 
collects  on  the  inside  walls  of  the  air  receiver. 


The  most  satisfactory  way  to  get  the  quickest  results 
is  to  submit  the  problem  of  lubrications  to  the  local 
experts  of  any  reputable  lubricating  companies,  and  to 
be  governed  by  the  recommendations,  which,  however, 
should  be  based  on  the  considerations  mentioned  in  the 
foregoing  statement. 


Manganese  in  South  Africa 

An  important  discovery  of  manganese  has  been  made 
near  Pretoria,  Transvaal,  states  the  South  African  Min- 
ing Review.  The  lode  is  4  ft.  wide,  and  has  been  traced 
so  far  for  300  yards,  outcropping.  The  content  is  SO^r 
manganese.  Rights  over  the  property  have  been  secured 
by  influential  Johannesburg  interests. 


U.  S.  Employment  Service 

The  professional  and  special  section  of  the  U.  S.  Em- 
ployment Service,  formerly  situated  at  290  South  La- 
Salle  St.,  has  removed  to  63  East  Adams  St.,  Chicago. 

Engineers  and  professional  men  and  women  desiring 
the  services  of  the  professional  section  are  requested  to 
write  to  the  above  address  for  registration  blanks.  To 
secure  quick  ser\-ice,  applicants  are  advised  to  com- 
municate with  the  branch  which  has  jurisdiction  over 
their  zone  district.  Persons  living  in  Illinois.  Indiana, 
Iowa,  and  surrounding  cerritorj-  should  register  with 
the  Chicago  office. 


State  Reconstruction  Committees 

This  letter  has  been  sent  to  the  Governors  of  all  states: 

E.N'Gl.VKpmiNO    i'01"NCIL 

29   West   39th  St.,   New   York 
.^ir:  February    11.    1919. 

In  many  parts  of  our  rountry  during  thuae  winter  months  In- 
dustry i.s  haltin>?  because  of  uncertainties  in  governmental  policies 
and  flnancial  conditions!.  I'rivate  enterprise  Is  therefore  restrained 
from  entering  upon  new  projects,  especially  undertakings  re- 
quiring construction.  Owing  to  this  circumstance,  and  to  the 
rapid  releasing  from  Government  service  of  large  numbers  of  civil, 
mechanical,  electrical  and  other  technical  engineers,  there  »re 
now  available  many  engineers  of  unu.iual  abilit>  and  able  as- 
sistants who."e  talents  might  well  be  utilized  upon  state.  Federal, 
anil  municipal  public  works.  It  Is  an  unusual  opportunity  to 
create  engineering  organizations  composetl  of  men  above  the 
average  ability.  It  is  Important  for  the  public  welfan>  that  these 
trained  professional  men  and  their  assistants,  as  well  as  skille<l 
artisans  and  un-^kllled  laborers,  should  be  usefully  employed  so 
as  to  prevent  unrest  and  economic  waste  to  the  community.  Even 
if  It  Is  wise  to  liefer  actual  construction  till  prices  are  more  favor- 
able, there  Is  a  wonderful  opiiortunity  now  to  make  plans  for 
the  future. 

Engineering  Council,  representing  the  leading  national  engi- 
neering aocletles  of  Amerlcii.  therefore  urges  upon  your  considera- 
tion the  appointment  at  once  of  a  Rwonstructlon  (\immittee.  a 
proper  proportion  of  whose  members  shall  be  cngine^-rs  of  proml- 
iience  In  your  state :  or.  if  you  have  already  apiMiinted  such  a 
.  iimmltlee  which  lacks  a  suitable  number  of  engineers,  that  care- 
fully selerleil  engineers  be  added  to  its  membership.  Highways. 
.11  hiiol  houses,  and  other  public  buildings,  waterworks,  sewerage 
M> '<lems.  and  public  ulililies  arc  among  the  public  Improvements 
which  may  be  i  lanm-d.  according  to  the  neeils  of  your  state  and 
its  communllles.  Engineers  are  especially  fltted  to  advise  on 
pixjects  of  these  deslgniillons. 

It  Is  suggesied  Ihnl  •■\-n  if  at  the  present  time  lowest  prices 
for  materials  ;'nd  minimum  wages  may  not  prevail.  It  will  In  the 
lung  run  be  an  e.onomy  to  the  slate  to  ulltiie  now  the  professional 
talent  «nd  labor  nvalhihle.  In  making  plans  for  the  future,  and  In 
executing  work  which  may  be  urgent. 

If  Engineering  Council  <nn  be  of  a.ssisiance  along  the  lines 
'iiKXestefl.  Us  services  are  :it  your  command.  Immediate  action 
;i|'l>ears  to  be  the  ne.es,li>    .,f  the  day. 

Very    respectfully. 


March  1,  1919 
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Sampling  of  Dust  in  Mine  Air 


The  reduction  of  dust  in  mine  air  has  been,  and 
still  is,  the  subject  of  considerable  study.  As  a 
means  of  determining  the  quantity  of  dust  pres- 
ent, a  systematic  method  of  sampling  has  been 
evolved  on  the  Rand,  and  the  results,  together 
with  data  of  a  physical  nature,  offer  a  basis  for 
preventive  measures.  An  air-suction  pump  is 
provided  ivith  special  attachments,  and  great 
care    is    exercised    in    the    sampling    operations. 


IN  THE  course  of  such  mining  operations  as  drilling 
and  blasting,  a  large  amount  of  fine  dust  is  produced, 
and,  being  infinitely  small  in  size  and  of  little  weight, 
it  remains  in  suspension  in  the  air  of  the  mine  for  a 
long  time.  Examinations  of  the  lungs  of  miners  who 
have  died  from  miners'  phthisis  show  that  the  lung 
tissue  has  been  converted,  to  greater  or  less  degret,  into 
a  mass  of  siliceous  tissue,  in  which  is  embedded  a  large 
number  of  small,  sharp,  angular  pieces  of  quartz.  This 
condition  is  due  to  the  constant  breathing  of  the  fine 
particles  of  dust  present  in  the  mine  air. 

Nature  has  provided  means  of  rejecting  a  certain 
amount  of  the  dust  present  in  the  air  breathed,  but  when 
the  quantity  is  so  large  and  the  particles  are  so  small 
as  in  mine  air,  the  natural  filter  becomes  choked  and 
allows  the  dust  to  enter  the  lungs. 

Precautions  To  Reduce  Dust  in  Mine  Air 
The  use  of  water  to  allay  the  dust  produced  in  mining 
operations  reduces  the  danger  to  a  great  extent.  Direct- 
ing a  spray  on  the  hole  in  all  drilling  operations  with 
machines;  insisting  on  all  hammer  boys  using  water, 
even  in  collaring  a  hole,  and  on  the  use  of  a  wet  swab 
when  the  hole  has  been  started;  sprays  in  drives,  water 
blasts  at  blasting  time,  and  other  precautions  effectively 
carried  out  have  so  reduced  the  amount  of  dust  in 
suspension  in  the  air  that  the  danger  of  contracting 
silicosis,  or  miners'  phthisis,  is  being  materially  lessened. 

Periodical  Sampling  Determines  Effectiveness  of 
Precautions 

To  assure  precautions  to  keep  down  the  dust  and  to 
prevent  carelessness  in  regard  to  the  use  of  dust-allaying 
appliances,  a  system  of  sampling  the  mine  air  for  dust 
has  bsen  adopted,  and  periodical  tests  are  made  through- 
out each  mine  to  see  that  dust  is  being  allayed  to  the 
lowest  possible  amount.  The  method  consists  of  passing 
a  known  quantity  of  air  through  a  known  weight  of  pure 
sugar.  The  sugar,  dampened  with  the  moisture  present 
in  the  mine  air,  becomes  sticky  and  catches  all  of  the 
dust  in  the  air  passed  through  it.  The  sugar  is  then 
dissolved  in  hot  water  and  the  residue  of  dust  filtered 
off  and  weighed.  Because  of  the  minute  size  of  the  dust 
particles  and  also  of  their  light  weight,  special  precau- 
tions against  contamination  must  be  observed  in  all  dust- 
sampling  operations,  and  it  is  necessary  to  exercise 
great  care  in  taking  the  samples  so  that  the  results  may 
be  dependable. 

An  air  suction  pump  consisting  of  a  metal  cylinder 

•Abstract  nf  a  report  by  J.  Boyd,  chief  sampler,  Transvaal 
Chamber   of   Mines,  .loiiannesburg. 


22  in.  high  and  of  3-in.  diameter,  double  acting  and  fitted 
with  ball  valves,  is  the  principal  part  of  the  sampling 
apparatus  and  is  shown  in  an  accompanying  cut.  The 
pump  requires  constant  attention,  and  the  piston  rod 
and  ball  valves  should  be  oiled  daily  before  beinr  taken 
underground.  A  small  quantity  of  medium  oil  should  be 
poured  into  the  inlet  tube,  and  several  strokes  of  the 


DETAIL,  OP  AIR-TESTING  SUCTION  PU.MP  AS   USED  FOR 

nrsT  sampling  bt  the  chamber  of  .mines  on 

THE  WITWATERSRAXD 

pump  taken  to  introduce  the  oil  into  the  cylinder.  The 
gasket  and  nut  at  the  top  of  the  piston  should  be  screwed 
down  tight,  and  the  pump  tested  by  closing  the  inlet  pipe 
e,nd  trying  to  pull  out  the  piston.  If  the  pump  leaks,  the, 
piston  will  come  up  easily,  which  it  should  not  do. 

The  pump  should  be  calibrated  from  time  to  time,  and 
Rt  least  once  a  month  against  the  standard  air  meter  in 
the  Chamber  of  Mines  laboratory.     This  will  give  the 


896 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  9 


number  of  strokes  required  to  aspirate  the  required 
quantity  of  air. 

The  sugar  containers  for  collecting  the  dust  are  simple 
in  construction,  consisting  of  a  glass  tube  (5  in.  x  IJ  in.) 
fitted  at  the  top  with  a  solid  rubber  cork  and  at  the  bot- 
tom with  a  rubber  cork  through  which  passes  a  piece  of 
glass  tubing.  On  top  of  the  latter  cork  is  placed  a  small 
pad  of  cotton  wool,  which  prevents  the  sugar  from  being 
sucked  down  the  tube  into  the  pump.  Forty  grams  of 
coffee  crystal  sugar,  ground  to  pass  a  10-mesh  and  re- 
main on  a  20-mesh  sieve,  are  placed  in  the  tube  and  the 
solid  rubber  cork  is  fitted  into  the  top  of  the  tube. 

A  6-ft.  length  of  *-in.  rubber  tubing  is  used  as  the 
connection  between  the  sugar  tube  and  the  pump.  One 
end  of  the  rubber  tube  is  attached  to  the  inlet  pipe  in 
the  pump  and  the  other  to  the  J-in.  glass  tube  which 
projects  from  the  bottom  of  the  sugar  tube.  It  is  neces- 
sary that  the  rubber  connection  be  examined  frequently 
to  see  that  there  are  no  leaks,  and  care  must  be  taken 
that  it  is  properly  fastened  to  the  pump  and  to  the 
sugar  tube. 

The  sugar  tubes  should  be  carried  in  a  wooden  box. 
lined  with  felt,  of  a  size  convenient  for  underground 
tests.  A  useful  box  is  one  19  in.  long,  11  in.  high  and 
3  in.  deep  (outside  measurement).  A  Fahrenheit 
thermometer  should  be  carried  in  the  box,  together  with 
fi  small  note  book. 

Manner  of  Procuring  the  Dust  Sample 

The  method  of  taking  the  sample  is  as  follows:  Hav- 
ing tested  the  pump,  see  that  a  full  stroke  is  taken  each 
time  that  the  pumping  is  done.  This  must  be  done  at 
a  slow,  regular  rate — 10  strokes  per  minute  being  the 
maximum  rate — as  the  successful  working  of  the  pump 
depends  on  a  slow,  regular  rate  of  pumping.  If  the 
pump  is  worked  too  fast,  the  resistance  offered  by  the 
damp  sugar  is  so  great  that  the  ball  valves  will  leak  and 
the  quantity  of  air  passing  through  the  sugar  will  be 
greatly  reduced.  A  good  indication  as  to  whether  the 
rate  of  pumping  is  too  fast  or  not  is  to  watch  the  rubber 
connecting  tube,  and  if  this  collapses  during  pumping 
the  rate  is  too  fast. 

The  quantity  of  air  to  be  tested  should  be  a  fraction 
of  1  cu.m.,  and  it  usually  requires  from  100  to  120 
strokes  of  the  pump  to  secure  h  cu.m.  and  from  150  to 
200  for  J  cu.m.  The  time  consumed  in  taking  the  sample 
should  never  be  less  than  10  minutes,  and  usually  should 
be  15  minutes. 

One  end  of  the  rubber  tube  is  then  attached  to  the 
inlet  of  the  pump  and  the  other  end  to  the  i-in.  glass 
tube  of  one  of  the  sugar  tubes.  The  sugar  tube  should 
be  held  about  5  ft.  from  the  ground  and  the  rubber  cork 
removed  from  the  top  of  the  tube.  As  a  precautionary 
measure,  care  should  be  taken  to  see  that  the  sugar  tube 
is  not  under  wet  hanging,  so  that  drops  of  dirty  water 
or  material  fall  into  it.  It  is  well  to  remember  the 
small  quantity  of  dust  that  is  to  be  collected  and  weighed 
and  that  the  greatest  care  must  be  exercised  by  the 
sampler.  When  the  sample  is  complete,  the  rubber  cork 
is  replaced  in  the  tube,  which  should  be  cleaned  with  a 
dry,  clean  rag. 

The  dust  sample  should  be,  as  far  as  possible,  repre- 
sentative of  the  air  being  breathed  by  the  men  at  work, 
and  it  has  been  found  by  experiment  that  the  best  place 
to  take  a  sample  in  a  drive,  a  rai.se,  or  a  winze  is  about 


10  ft.  from  the  face.  In  a  stope,  the  sample  should  be 
taken  near  the  machines. 

The  object  of  dust  sampling  is  to  ascertain  the  amount 
of  dust  pre.sent  in  the  air  being  breathed  by  the  men 
working  in  the  mine,  to  trace  that  dust  to  its  point  of 
production,  and,  if  the  amount  is  excessive,  to  adopt 
measures  to  abate  it.  After  taking  the  sample,  notes  on 
the  following  should  be  secured:  Number  of  the  tube; 
place  where  sample  was  taken;  time  of  sampling;  tem- 
perature; type  of  machine;  nature  of  work  in  progress; 
nature  of  holes  being  drilled;  water  appliances  and  how 
used;  number  of  men  and  boys  at  face  of  the  working; 
appearance  of  hanging;  appearance  of  air  (hazy,  foggy, 
or  other  appearance)  and  the  sampler's  impression  of 
ijlace  and  work,  i.e.  if  care  is  being  taken  and  water 
used.  The  sampler  should  make  careful  observations 
of  the  dust  conditions  of  the  mine  and  note  the  number 
of  sprays  and  water  blasts  erected  and  in  use;  see  that 
connections  to  water  blasts  and  to  water  jets  are  in- 
stalled and  in  order,  and  be  prepared  to  give  an  opinion 
of  the  dust  conditions  of  the  mine  and  of  the  dust- 
allaying  appliances. 

The  work  calls  for  the  exercise  of  great  care  and 
patience;  it  must  not  be  hurried  and  mu.st  be  carried  out 
in  a  careful  manner. 


Report  of  Coniagas  Mines,  Ltd. 

The  annual  report  for  the  year  ended  Oct.  31,  1918, 
of  Coniagas  Mines,  Ltd.,  shows  an  output  from  the 
mine  at  Cobalt,  Ontario,  of  974,264  oz.  of  silver,  com- 
paring with  1,344,267  oz.  during  the  preceding  year. 
The  cost  of  mining  and  concentrating  in  1918  was 
33.87c.  per  oz.,  comparing  with  21.36c.  per  oz.  during 
the  previous  year.  The  cost  of  smelting,  refining,  ship- 
ping, and  marketing  was  7.98c.  per  oz.,  as  compared 
with  4.31c.  for  the  preceding  year. 

The  average  price  realized  for  silver  sold  during 
1918  was  94.14c.  per  oz.,  as  compared  with  79.89c. 
per  oz.  in  1917.  The  combined  sales  of  ore  from  the 
mine  and  products  of  the  Coniagas  Reduction  Co. 
amounted  to  $4,099,490. 

The  tonnage  of  ore  milled  in  1918  was  68,597. 
as  compared  with  60,928  tons  during  the  previous  year. 
High-grade  concentrates  totaling  529  tons  and  866  tons 
of  low-grade  slime  concentrates  were  shipped,  the  for- 
mer averaging  1164  oz.  per  ton  and  the  latter  244  oz. 
per  ton. 

The  cyanide  plant  was  shut  down  on  Nov.  20,  1917, 
on  account  of  discarding  the  canvas  tables  and  install- 
ing the  Callow  flotation  process.  This  latter,  to  whic)i 
another  unit  was  added  during  1918,  treated  all  tailings 
from  the  concentrating  mill,  assaying  1.75  oz.  per  ton, 
as  compared  with  2.98  oz.  per  ton  for  the  previous  yea:. 

Re-treatment  of  the  sand  tailings  pile  was  begun  in 
May  and  discontinued  in  November  on  account  of  the 
non-delivery  of  necessary  machinery  to  make  possible 
continuance  of  operations  during  the  winter.  A  total 
of  21,887  tons  was  treated,  leaving  155.113  tons  of 
sand  tailings,  averaging  3.5  oz.  per  ton.  and  40,000  tons 
of  slime  tailings,  averaging  G  oz.  per  ton.  still  to  bt; 
treated.  Development  work  showed  a  large  tonnage 
of  low-grade  milling  ore,  upon  which  the  future  output 
will  mainly  depend.  Work  done  during  the  year  included 
drifting,  1075;  cros.scutting,  383,  raising,  142  feet. 
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A  New  Lead-Zinc  Mill  in  Colorado 


ANOTHER  source  of  supply  of  lead  and  zinc  has 
l\  been  developed  at  the  property  of  the  Colorado 
■X.  A.  Central  Mining  Co.,  near  the  famous  old  town  of 
Georgetown,  Colo.,  which  in  former  days  was  a  rich 
silver-mining  camp.  This  town  is  situated  about  50 
miles  west  of  Denver,  at  the  foot  of  some  of  the 
highest  peaks  of  the  continental  divide,  at  an  elevation 
of  8500  ft.  above  sea  level. 

The  mill  site  is  on  a  moraine  placer  about  four  miles 
above  the  town,  and  is  reached  by  means  of  an  automo- 
bile road.  Its  actual  elevation  is  9300  ft.  The  plant 
consists  of  a  rock  crusher  building  and  the  mill  build- 
ing, with  the  necessary  equipment.  It  is  designed  to 
handle  500  tons  of  rock  in  the  crusher  house  and  200 
tons  of  milling  ore  per  24  hours.  All  rock  is  brought 
to  the  crusher  house  in  trains  by  electric  locomotive, 
and  discharged  into  three  250-ton  storage  bins.  The 
crude  ore  delivers  from  the  first  bin  into  a  flight  con- 
veyor, 19-ft.  centers,  24  in.  wide,  running  at  a  speed  of 
60  ft.  per  min.  This  conveyor  discharges  to  a  10  x 
20-in.  crusher,  which  delivers  to  a  horizontal  belt  con- 
veyor 14  in.  wide  and  37  ft.  long. 

The  belt  conveyor  carries  the  crushed  ore  to  a  40-ft. 


FIG.  1.     MILL.  OF  COLORADO  CENTRAL  MINING  COMPANY 

center  14-in.  belt  elevator,  fitted  with  14  x  6-in.  buckets, 
where  it  is  elevated  sufficiently  to  discharge  by  gravity 
into  two  3-ft.  6-in.  x  6-ft.  trommel  screens.  The 
oversize  is  diverted  by  chutes  to  a  set  of  16  x  36-in. 
rolls  for  crushing,  and  the  product  from  the  rolls  is 
discharged  directly  to  the  horizontal  belt  conveyor 
mentioned. 

The  fine  ore  from  the  first  trom.mel  screens  passes 
to  another  set  of  two  trommels,  of  the  same  size. 
The  oversize  from  the  second  screen  is  diverted  to  a 
second  set  of  16  x  36-in.  rolls,  and  is  kept  in  the 
closed  circuit  described  until  sufficiently  reduced.  The 
fine  ore  passing  through  the  second  set  of  trommels  is 
delivered  directly  to  a  3-pulley  14-in.  belt  conveyor 
connected  with  the  main  mill  building. 

The  second  storage  bin  receives  stope  rock  of  higher 
grade  for  wet  treatment.  The  ore  is  drawn  from  the 
bins  by  special  feeders  and  passed  through  a  disin- 
tegrating vat  4  in.  deep  by  12  ft.  long,  from  which  the 
washed  material  is  drawn  by  a  double-strand  flight 
conveyor  with  24  x  8-in.  scrapers,  and  the  product  is 
dropped  onto  a  shaking  grizzly  for  sizing.  The  fine 
ore  passing  through  the  grizzly  is  fed  directly  to  a 
belt  elevator,  made  up  of  14  x  6-in.  buckets  at  28-ft. 
centers  and  discharged  into  a  3-ft.  6-in.  x  6-ft.  trom- 


mel screen.  The  oversize  from  the  trommel  screen 
passes  to  double  five-compartment  jigs,  and  the  tail- 
ings from  these  go  i-o  waste  bins.  The  undersize  from 
the  trommel  screens  is  diverted  to  roughing  tables, 
from  which  the  tailings  are  carried  out  to  the  waste 
bins  by  means  of  a  belt  conveyor,  which  also  handles 


FIG.    2.      STORAGE  BINS  AND  FLIGHT  CONVEYOR  AT  THE 
COLORADO   CENTRAL   MINING    CO.    PLANT 

the  tailings  from  the  jigs.  The  conveying  equipment 
of  this  part  of  the  plant  was  furnished  by  the  Jeffrey 
Manufacturing  Company. 

All  the  crushed  ore  is  conveyed  from  the  rock  house 
to  the  mill  on  a  Jeffrey  3-pulley  14-in.  belt  conveyor. 
The  receiving  end  of  this  conveyor  is  in  the  rock  house, 
where  the  undersize  from  the  trommels  is  discharged 
onto  the  belt  and  carried  up  an  incline  of  about  13° 
for  a  distance  of  86  ft.,  then  horizontally  over  large 
storage  bins  shown  on  the  extreme  right  of  Fig.  1. 
The  conveyor  is  equipped  with  a  Jeffrey  automatic 
self-propelling,  self-reversing,  belt  tripper  for  bedding 
the  ore. 


FIG.  3   BELT  CONVEYOR  IX  THE  CRUSHING  PLANT 

The  ore  is  drawn  from  the  storage  bins  by  means  of 
seven  short  Jeffrey  belt-feeder  conveyors  and  discharged 
onto  a  horizontal  3-pulley  conveyor  passing  in  front 
of  all  the  storage  pockets.  From  this  conveyor  the 
ore  is  elevated  to  a  height  of  45  ft.  by  an  elevator 
fitted  with  14  x  6-in.  buckets,  and  discharged  to  3-ft. 
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6-in.  trommel  screens.  The  undersize  is  then  passed 
to  a  sloughing-ofF  cone  and  distributed  to  classifiers 
and  concentrating  tables.  The  oversize  of  the  trommels 
is  passed  to  roughing  tables.  The  product  from  the 
ti'.bles  is  flumed  to  additional  classifier.^-  and  fed  to  five 


FIG.    4.      COLOR.XUO   C'OXVEKTIBLE-DISCH.VKGK   H.M.I. 
MILLS  WITH   ,\KINS  CLAS.SIFIERS 

6-ft.  ball  mills,  where  it  is  ground  to  requisite  fineness 
for  flotation  treatment. 

The  scheme  of  treatment  was  devised  by  E.  S.  Wiard 
and  was  based  on  the  results  of  a  series  of  tests.  The 
detail  work  for  the  plant  was  designed  by  A.  W.  Pick, 
of  Denver. 

New  Cornelia  Copper  Co. 

steam  shovels  at  the  property  of  the  New  Cornelia 
Copper  Co.  at  Ajo,  Ariz.,  are  now  being  operated  in 
carbonate  ore  .suitable  for  leaching.  The  reserves  of 
this  ore  have  proved  to  be  beyond  the  amount  originally 
estimated  when  the  big  leaching  plant  now  in  operation 
was  planned.  Below  and  beyond  the  carbonate  and 
oxide  ores  is  the  sulphide  ore  that  will  later  be  treated 
in  the  concentration  mill  to  be  erected  and  equipped 
when  requirements  shall  have  been  fully  determined. 
From  the  company's  Ajo  Consolidated  shaft  a  long  drift 
is  being  driven  through  sulphide  ore  averaging  about 
4%  copper.  Three  steam  shovels,  operating  16  hours 
a  day,  are  loading  5000  tons  of  ore  daily,  and  this  is 
hauled  in  trains  of  six  .50-ton  cars  to  the  crusher  plant 
one  and  one-half  miles  from  the  mine.  At  the  coar.se- 
cru.shing  plant  the  ore  is  dumped  directly  into  a  Gates 
No.  24  gyratory  crusher,  and  from  there  it  pas.ses  to 
four  Gates  No.  8  gyratory  crushers,  which  reduce  the 
size  to  3}  inches.  Then  by  means  of  two  belt  con- 
veyors it  i.s  carried  to  storage  bins  of  10,000  tons' 
capacity. 

The  ore  is  taken  from  the  storage  bins  on  belt  con- 
veyor.s  to  the  fine-crushing  plant,  which  comprises  four 
units  of  Symons  vertical-shaft  disk  crushers.  Each  of 
the.se  units  consists  of  three  crushers,  one  crushing  the 
ore  to  about  3-in.  size  and  the  two  others  to  about  1  in. 
The  daily  output  of  5000  tons  of  ore  is  put  through 
these  crushers  in  about  Ifi  hours. 

Belt  conveyors  take  the  crushed  ore  from  the  fine- 
crushing  plant  to  12  leaching  tanks,  each  of  a  capacity 
of  5000  tons.  The  ore  is  leached  by  a  sulphuric-acid 
solution,  and  the  manipulation  of  the  tanks  is  such  that 


there  are  always  nine  in  operation;  one  of  the  remaining 
three  is  being  filled,  one  excavated,  and  one  washed. 
Each  tank  remains  in  circuit  from  six  to  eight  days, 
at  the  end  of  which  period  the  tailings  are  removed 
by  a  Hulett  excavator  and  hauled  to  the  dump  in  a  train 
of  twelve  50-ton  cars. 

The  solution  from  the  leaching  tanks,  containing  the 
dissolved  copper,  also  holds  considerable  ferric  iron,  the 
reduction  of  which  is  required  so  that  there  will  be  no 
interference  with  the  deposition  of  copper.  The  solu- 
tion is  therefore  passed  through  towers  where  it  come"5 
in  contact  with  SO,  gas,  which  reduces  the  ferric  to 
ferrous  iron.  After  leaving  the  towers  the  solution  goes 
to  the  electrolytic  tank  house,  where  cathode  copper  is 
made,  and  the  solution  is  returned  to  the  leaching  tanks 
after  about  3''r  of  sulphuric  acid  has  been  added  to  it. 

About  900  men  are  employed  in  mining,  handling,  and 
treating  the  ore.  The  plant  has  been  "operated  at  a 
'maximum  capacity  of  500Q  tons  a  day.  That  this 
capacity  may  be  maintained  without  interruption,  addi- 
tions are  being  made,  not  with  a  view  to  increasing 
the  ordinary  operating  capacity,  but  that  there  may  be 
a  reserve  plant  for  any  emergency.  New  additions 
include  a  fifth  unit  of  Symons  disk  crushers,  which 
was  added  to  the  fine-crushing  plant  and  completed 
early  in  January;  a  fourth  motor-generator  set,  which 
is  being  added  to  the  power  plant,  and  a  second  800-gal. 
Prescott  pump,  which  is  being  placed  in  the  well  for 
a  reserve  water  supply. 

The  New  Cornelia  company  began  the  construction  of 
a  500-ton  experimental  mill  in  December,  1918,  and 
this  is  to  be  used  in  conducting  experiments  to  deter- 
mine the  most  economical  method  of  grinding  ores. 


Safety  Devices  in  Mines 
By  a.  L.  H.  Street* 

in  the  case  of  Haney  vs.  St.  Regis  Mining  and  Smelt- 
ing Co.,  {205  Federal  Reporter,  9.i),  which  arose  in  the 
Joplin  mining  district,  the  Springfield.  Mo.,  Court  of 
Appeals  lately  upheld  a  judgment  for  damages  in  favor 
of  plaintiff,  who  was  injured  through  a  fall  of  rock  down 
a  shaft,  at  the  bottom  of  which  he  was  working  as  a 
tub  bolster.  The  suit  was  brought  on  the  theor>'  that 
the  defendant  company  had  been  negligent  in  failing 
to  maintain  a  "skidoo  bell" — an  electric  bell  by  which  a 
hoisting  engineer  apprises  men  at  the  bottom  of  a  shaft 
that   rock  is  falling. 

The  court  holds  that  omission  to  install  and  maintain 
such  a  warning  device  might  be  found  to  have  been 
negligent  on  the  part  of  the  company,  in  view  of  evi- 
dence tending  to  show  common  use  of  such  devices  in 
similar  mines  in  the  same  district,  yet  it  is  decided  that 
the  company  could  not  be  charged  with  liability  for 
failing  to  maintain  the  "skidoo  hell."  unless  evidence  in- 
dicated that  its  use  would  have  prevented  the  accident. 

The  court  lays  down  this  rule:  "In  occupations  at- 
tended with  danger  to  the  employees,  the  master  must 
use  such  methods  and  appliances  as  are  practical  and 
readily  obtainable  and  in  common  use  in  doing  similar 
work,  or  show  that  other  means  or  appliances  equally 
efficient  are  being  used  by  him;  and  a  failure  to  do  so 
when  the  nielho<ls  and  appliances  used  are  not  reason- 
ably .safe  is  a  basis  for  actionable  negligence." 

•,\liiirnf>    lit    law.    ."iJO   .'<.i'>irlly    UMg.,    .Vllnnrnpolln.    MlnneroU. 
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Iron  Ore  in  1918 


PRODUCTION  of  iron  ore  in  1918,  as  estimated  by 
Ernest  F.  Burchard,  of  the  U.  S.  Geological  Survey, 
decreased  7.4  "^c  from  that  of  1917.  During 
1918  there  was  mined  69,712,000  tons,  against  75,- 
288,851  tons  the  preceding  year.  Estimated  shipments 
in  1918  were  72,192,000  tons,  valued  at  $246,043,000; 
those  in  1917  were  75,573,207  tons,  valued  at  $238,260,- 
444.  The  average  selling  value  in  1918  was  $3.41  per 
gross  ton.  Stocks  at  the  mines  decreased  from  10,628.- 
908  gross  tons  in  1917  to  8,139,000  in  1918.  The  de- 
crease in  output  was  due  to  disturbed  industrial  condi- 
tions, uncertain  supply  of  labor,  and  inadequate  trans- 
portation facilities.  Government  control  of  the  entire 
steel  supply,  which  became  effective  in  June,  1918,  un- 
doubtedly regulated  the  demand  for  ore,  and  stocks  at 
mines  and  lower  Lake  ports  were  somewhat  reduced,  so 
that  the  consumption  of  ore  remained  about  the  same 
as  in  1917. 

The  Lake   Superior  district  mined  about   60,092,000 
gross  tons  and  shipped  62,285,000  tons  in  1918,  or  about 


or  $2.40  a  ton,  compared  with  8,396,841  tons,  valued  at 
$16,437,775,  or  $1.96  a  ton.  in  1917. 

The  Northeastern  states — New  Jersey,  New  York,  and 
Pennsylvania — mined  in  1918  approximately  1,862,000 
gross  tons,  compared  with  2,340,960  tons  in  1917,  a  de- 
crease of  20',,  and  shipped  1,821,000  tons  in  1918.  com- 
pared with  2,379,393  tons  in  1917,  a  decrease  of  23"^^. 
The  average  selling  value  of  the  ore  in  these  states  in 
1918  was  $4.91  a  ton,  compared  with  $4.45  in  1917. 

In  the  Western  states — Colorado,  New  Mexico,  Utah, 
and  Wyoming — about  750,000  gross  tons  of  iron  ore  was 
mined  in  1918.  Shipments  amounted  to  approximately 
740,000  tons.  The  average  selling  value  of  the  ore  in 
this  group  of  states  in  1918  was  $1.72  a  ton,  compared 
with  $1.39  a  ton  in  1917. 

Other  states,  including  California,  Connecticut,  Iowa, 
Maryland,  Massachusetts.  Missouri,  Montana,  Nevada, 
and  West  Virginia,  in  which  there  are  small  iron-mining 
operations,  are  estimated  to  have  mined  about  102,000 
gross  tons  and  to  have  shipped  about  97,000  tons.     The 


ESTIMATE    OF    IRON  ORE    MINED    .\ND    SHIPPED    IN    THE    l.NITED    STATES    IN     1918.    WITH    ACTIAI.    FIGURES    FUK     1917 


District 
Lake  Superior: 

Michigan..    

Minnesota 

Wisconsin 

Totals 

Southeastern  States: 
Alabama. . . 

Georgia 

North  Carolina 

Tennessee 

Virginia .  .  .  .    

Totals 

Northeastern  St:ites: 

New  Jersey 

New  York 

Pennsylvania  

Totals-   . 

Western  State? : 

Colorado 

New  Mexico 

Utah.._ ..,., 

Wyoming 

Other  States .      . 

Grand  tnt:ils 


Ore  .Mined  IG: 
1917 

(Actual) 

rossTous) 

1918 
(E,=fin,ated)  * 

1917 
Quantity 
(Gross  Tons) 

(Actual) 

Value 

1918  (Est 
Quantity 
(Gross  Tons) 

imated) 

Value 

17.868.601 

44,595,232 

1.202.235 

17,131.000 

41,870,000 

1,091.000 

17.712.916 

44,962.127 

1,179.709 

$62,833,624 

142,901,148 

3,913,437 

17,805,000 

43,303,000 

1,177,000 

$63,920,000 

150,261,000 

3,863,000 

63,666.068 

60,092,000 

63,854.752 

$209,648,209 

62.285,000 

$218,044,000 

7,037,707 

226,630 

J        599,526 

469,903 

5,745,000 
232,000 
I          82,000  1 
1        417,000] 
430.000 

7,101,586 
211,501 
611,417 
472,337 

$13,049,535 

524,175 

1,681,616 

1,182,449 

0,107,000 

236,000 

/          82,000 

\        415,000 

409,000 

7.249,000 

$13,345,000 

927,000 

493,000 

1.243,000 

1,397,000 

8,333,766 

6,906.000 

8,396,841 

$16,437,775 

$17,405,000 

489,943 

1,304,317 

546,700 

470,000 
875,000 
517,000 

1,862,000 

474,708 

1,356,011 

548,674 

2,379,393 

$2,341,160 

7,381,333 

873,320 

$10,595,813 

423,000 
889,000 
509,000 

1,821,000 

$2,307,000 

5,661,000 

975,000 

2,340,960 

$8,943,000 

1        837,673 

750,000 

832,056 

$1,153,455 

740,000 

$1,273,000 

110,384 

102,000 

110,165 
75.573,207 

425,192 

$238,260,444 

97.000 

378,000 

75,288,851 

69,712,000 

72.192,000 

$246,043,000 

86 "^'c  of  the  total  iron  ore  mined  and  shipped  in  the 
United  States  for  the  year.  The  average  selling  price 
of  iron  ore  at  the  mines  in  the  Lake  Superior  district 
in  1918  was  $3.50  a  ton,  compared  with  $3.28  a  ton  in 
1917.  Shipments  of  iron  ore  by  boat  during  1918,  ac- 
cording to  figures  as  provided  by  the  Lake  Superior  Iron 
Ore  Association,  amounted  to  61,156,732  gross  tons,  and 
the  all-rail  shipments  to  blast  furnaces,  including  those 
near  Duluth,  as  estimated  by  the  Iron  Trade  Revieiv. 
-nounted  to  1,885,000  tons.  The  U.  S.  Geological  Sur- 
vey figures  do  not  include  about  879,000  tons  of  man- 
ganiferous  iron  ore  (ore  containing  b'^/r  or  more  man- 
ganese) mined  and  shipped  from  the  Lake  Superior  dis- 
trict in  1918. 

The  Southeastern  states,  which  include  the  Birming- 
ham district,  mined  and  shipped  in  1918  about  10<'r  of 
the  grand  total.  The  quantity  mined  in  these  states  in 
1918  is  estimated  at  6,906,000  gross  tons,  compared  with 
8,333,766  tons  mined  in  1917,  and  shipments  in  1918 
are  estimated  at  7,249,000  tons,  valued  at  $17,405,000, 


estimated  average  selling  value  of  the  ore  shipped  from 
these  several  states  in  1918  was  $3.90  a  ton,  compared 
with  $3.86  a  ton  in  1917. 

Imports  of  iron  ore  in  1918  amounted  to  787,468 
gross  tons,  compared  with  971,663  tons  in  1917,  accord- 
ing to  the  records  of  the  Bureau  of  Foreign  and  Domes- 
tic Commerce.  Department  of  Commerce.  The  imports 
of  pig  iron  (chiefly  ferromanganese  and  ferrosilicon) 
were  34,711  gross  tons  in  1918,  compared  with  76,786 
tons  in  1917.  The  exports  of  iron  ore  in  1918  were 
1,256,431  gross  tons,  compared  with  1,132,313  tons  in 
1917,  and  the  exports  of  pig  iron,  including  a  minor 
quantity  of  ferromanganese  and  ferrosilicon,  were  269,- 
527  gross  tons  in  1918,  compared  wnth  an  output  of  656,- 
220  tons  in  1917. 

The  accompanying  table  shows  the  iron  ore  mined 
and  shipped  in  the  United  States  by  the  principal  pro- 
ducing states.  The  figures  for  1917  are  final,  but  those 
for  1918  are  subject  to  such  revision  as  complete  data 
may  make  necessary. 
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OPEN-PIT   JIIXI.NG    BY   STEAM   SHOVEL  ON   THE   MESABI   RANGE.      ORE   IS   LOADED   DIRECTLY   INTO   Mi-TON  OARS 


L.OAi'i-.i'  ■    AK-     ^^ti•.   II  \i    I.I.M    i  ili'M    PIT  <>l{    MINE  SHAFT  AND   MADE   rP   IN   TRAINS   OF   ,.()    lARS   OR    MORE 
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LOADING  IRON  ORE  AT  NO.  4  AND  NO.  5  DOCKS  OF  THE  DULUTH,  MISSABB  &  NORTHERN  RAILWAY  COMPANY 


ONE  OF  THE  HT'LETT  15-TON  AUTOMATIC  UNLOADERS  AT  THE  DOCKS  AT  ASHTABULA,  OHIO 

Eight  of  these  machines  are  installed  on  this  particular  dock,   the    installation   having   been   made   by   Wellman-Seaver-Morgan 

Co.      The  ore   is   removed   from   the  hold   of   the  boat   and   is   carried   to   standard  railroad  cars   for  shipment  to   furnaces. 
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Russia  Today 
Its  Lessons  and  Opportunities* 


By  LESLIE  URQUHART 


THE  great  causes  for  which  we  took  up  arms  over 
50  months  ago  and  which  we  have  ever  since 
unfalteringly  sustained — bringing  to  their  defence 
such  an  accumulation  of  power  as  has  never  yet  in 
all  the  world's  hi.story  been  wielded  by  any  single 
nation — stand  now  very  near  the  topmost  pinnacle  of 
triumph.  I  would  put  it  even  more  strongly  were  it 
not  for  President  Wilson's  wise  reminder  that  "this 
business  is  not  yet  over."  To  that  triumph  all  our 
Allies  in  the  great  League  of  Liberty  have  contributed 
their  share  of  suffering,  heroism,  and  endurance.  But 
there  is  one  of  them  that  seems  to  have  no  part  or  lot 
in  the  splendor  of  it.  Hardly  one  ray  of  the  light  that 
illumines  our  hearts  reaches  to  that  abyss  of  darkness 
and  chaos  and  agony  in  which  Russia  is  blindly  stag- 
gering. For  her  there  is  no  sense  of  deliverance,  of  a 
noble  task  brought  to  the  verge  of  noble  accomplish- 
ment, but  only  despair,  misery,  and  a  well-nigh  inex- 
tricable anarchy. 

Yet  I  would  ask  you  to  remember  that  without  Russia 
that  first  fierce  onslaught  of  the  Germans  upon  the 
liberties  of  Europe  could  hardly  have  been  withstood; 
that  for  two-and-a-half  years,  although  starved  of  muni- 
tions, stabbed  by  traitors,  and  preyed  upon  by  the 
most  maddeningly  corrupt  and  incompetent  bureaucracy 
that  ever  muddled  a  nation's  destinies,  Russia  remained 
faithful  to  the  Allied  cause,  suffered  unflinchingly  for 
it,  and  abandoned  it  only  when  an  internal  upheaval 
that  was  like  a  cataclysm  of  nature  had  swept  away 
all  government  and  authority  and  when  the  minds  of 
her  people  were  bewitched  and  their  morale  was  broken 
by  a  poisonous  propaganda  of  class  hatred  and  spolia- 
tion that  rotted  all  discipline,  all  sense  of  right  and 
wrong,  all  confidence  and  security,  and  flung  back  180 
million  human  beings  upon  the  law  of  the  jungle.  And 
I  would  also  ask  you  to  remember  that  thoujrh  we  and 
all  the  Western  Allies  have  had  to  pay  heavily  for 
Russia's  defection,  Russia  herself  has  had  to  pay  more 
heavily  still;  that  during  the  last  18  months  her  state 
has  grown  progressively  worse  and  now  presents  a 
picture  of  unrelieved  ruin  and  wretchedness  such  as 
humanity  has  rarely,  if  ever,  gazed  upon ;  and  that  there 
are  millions  of  brave  Russian  souls  to  whom  the  thought 
that  their  country  was  half  cajoled  and  half  cudgelled 
into  breaking  faith  with  the  Allies  brings  a  sham? 
that  gnaws  deeprr  than  the  physical  horrors  and  depri- 
vations they  arc  daily  witnessing  and  enduring. 

We  cannot  help  Russia  as  we  ought  to  help  her  if 
v,e  allow  our  minds  to  dwell  too  much  on  the  single  fact 
that  she  dropped  out  of  the  alliance.  Let  u.s  not  forget 
that  had  it  not  been  for  Ru.ssia  we  should  not  now 
have  entered  the  promised  land  of  victory  and  peace; 
that  for  three  years  Russia  held  at  least  half  of  the 
enemy's  forces  on  the  East  so  that  he  was  never 
able  to  bring  hia  full  weight  to  hear  upon  the  Western 
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Allies;  that  Russia  all  the  time  was  fighting  a  twofold 
battle — the  Germans  and  Austrians  without,  and  corrup- 
tion, treachery,  and  the  grossest  kind  of  administrative 
ineflJiciency  within ;  that  her  industrial  development  and 
equipment  were  barely  those  of  Great  Britain  of  a 
hundred  years  ago;  that  German  influence  permeated 
the  court,  the  secret  police  and  the  bureaucracy,  ob- 
structing everything,  confounding  everything;  and  that 
for  month  after  weary  month  the  Russian  troops  had 
little  but  their  hands  and  naked  breasts  and  their 
valorous  souls  to  oppose  to  the  storms  of  shells  and 
bullets  that  were  let  loose   upon  them. 

Frightful  was  the  price  that  Russia  paid  for  in- 
competence, favoritism  and  unreadiness — the  loss  of 
Poland,  the  ravaging  of  her  Western  provinces  and 
casualties  in  killed,  wounded,  and  prisoners  that 
amounted  to  well  over  eight  millions.  Never  was  a 
trusting  people  so  shamelessly  betrayed  by  its  rulers. 
And  then  on  the  top  of  this  came  the  revolution,  a 
momentary  fitful  gleam  of  hope  and  recovery,  followed 
by  a  darkness  as  of  death.  And  when  they  could 
endure  no  more,  the  word  peace  was  uttered,  and  the 
idea  of  peace  became  an  obsession.  The  soil  was  fertile 
for  the  propaganda  of  traitors  and  German  emissaries, 
who  undermined  by  lying  words  and  false  teaching  the 
courage,  the  patriotism,  and  the  honor  of  the  army  and 
the  people,  and,  as  a  result,  gradually  at  first  but  soon 
with  a  Gadarene  rush,  there  ensued  such  a  plunge  into 
social,  industrial,  financial,  and  military  chaos  as  even 
the  opulent  annals  of  human  folly  and  wretchedness 
cannot  parallel.  But  through  all  the  terrible  disloca- 
tions of  the  last  18  months — a  society  overthrown,  a 
government  scrapped,  an  empire  given  over  to  famine, 
brigandage,  and  anarchy,  and  a  nation  of  180  millions 
thrust  and  bludgeoned  into  a  shameful  peace — let  us 
not  forget  the  men  who  fought  for  the  honor  and 
sanity  of  their  native  land,  the  officers  who  banded 
themselves  into  "death  battalions"  and  perished  whole- 
.sale  in  a  vain  effort  to  recall  the  rank  and  file  to  their 
sense  of  duty,  the  men  who  remained  unmovably  loyal 
and  disciplined,  the  great  soldiers  and  patriots  like 
Kaledin.  Korniloff,  Alexeieff,  Russky.  Gourko.  and  many 
others,  civilians  and  soldiers  alike,  who  never  hesitated 
to  tell  the  country  the  truth  and  struggled  with  mag- 
nificent courage  against  the  traitors  and  anarchists 
working  for  Germany  in  their  midst.  If  the  Russian 
revolution  ha."  revealed  the  weaknesses  of  the  Ru.ssian 
character  and  the  savageries  of  which  human  nature  is 
capable  when  it  bursts  through  the  paper  wrappings  of 
civilization,  it  has  also  enriched  the  scroll  of  heroism 
with  many  a  splendid  tale  of  devotion  and  self-sacritice. 

We  must  rememl)er  this.  We  must  remember,  too, 
those  fundamental  conditions  which  have  always  and 
from  every  point  of  view  made  Russia  a  staggering 
flubject.  For  what  is  Russia?  She  is  a  land  nearly 
three  times  as  large  as  the  United  States,  inhabited  in 
the  P'uropenn  portion  alone  by  over  twenty  races.  Iwast- 
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ing  a  population  of  nearly  180  million  souls  and  cover- 
ing an  area  of  over  81  million  square  miles.  She  is  a 
land  in  which  the  towns  are  merely  islets  in  a  rural 
ocean,  in  which  industrialism  is  only  just  beginning 
to  take  root,  in  which  railways  and  schools  are  in  their 
infancy  and  in  which  85%  of  the  people  live  on  and 
by  the  soil,  only  IS^r  living  in  the  towns.  She  was 
governed  by  an  autocracy  bound  up  with  the  Orthodox 
Church,  buttressed  by  the  bureaucracy  and  resting 
mainly  on  the  ignorance,  the  devotion,  the  half- 
patriarchal,  half-communistic  instincts  of  the  peasantry. 
The  Russian  people  only  .56  years  ago  were  emancipated 
from  serfdom;  there  has,  therefore,  been  little  time 
for  the  development  of  that  orderly  sequence  of  classes 
and  grades  familiar  to  Europe,  but  just  the  Czar  at 
the  top  and  the  peasant  at  the  bottom,  and  in  between 
one  artificial  link — the  bureaucracy. 

When  the  dynasty  fell,  the  Socialists  in  the  Duma, 
representing  the  working  classes  of  the  towns,  who  are 
barely  10^'r  of  the  population  of  Russia,  organized  the 
Soviet  or  Council  of  Workmen's  Delegates,  including  in 
it  later  delegates  from  the  rank  .ind  file  of  the  army  and 
j\Sivy.  Kerensky  was  one  of  the  leading  members  of 
this  Socialist  group,  which  formed  at  first  the  majority; 
but  included  in  the  Soviet  from  practically  the  begin- 
ning were  the  wilder  spirits  among  the  returned 
exiles — Internationalists,  hare-brained  anarchists,  vis- 
ionaries, German  agents  disguised  under  Russian 
names,  Lenine,  Trotzky,  and  the  host  of  madmen  and 
traitors  who  gradually  got  control  of  the  Soviets  and 
who  are  the  rulers  of  European  Russia  today. 

The  Soviets  are  in  the  present  application  of  the 
word  the  direct  representation,  in  every  city,  town,  and 
village,  of  the  manual  workers,  to  the  exclusion  of  the 
thinking  section  of  the  community.  The  local  Soviets 
are  represented  in  the  Central  Soviet,  which  governs  the 
.country.  The  Soviet  is,  in  short,  the  exclusive  dictator- 
iihip  of  the  proletariat.  Popular  representation  is  car- 
ried to  an  extre-!ie  absurdity,  a  member  of  the  Soviet 
represents  no  more  than  500  votes;  every  manual  work- 
er, male  or  female,  after  reaching  the  age  of  18  has  a 
vote — hence  a  confused  medley  of  all  passions,  badly 
digested,  irresponsible  political  theories,  confusion  worse 
confounded.  Bolshevism  is  a  subtle  poison.  It  offers  to 
the  ignorant  masses 'impossible  yet  captivating  prom- 
ises. It  taints  political  opinion.  It  declares  that  the 
world  was  made  for  the  poor,  the  shiftless,  the  dis- 
inherited, the  under-dogs,  the  failures.  It  insinuates 
itself,  almost  unnoticed  and  unawares,  in  industrial  or 
military  organizations.  Its  keynote  is  the  assertion 
tli.at  a  nation  is  composed  of  only  two  classes,  the 
bourgeoisie,  the  thinking  or  ruling  class,  and  the 
proletariat,  or  working  class;  and  that  the  interests 
of  these  two  classes  are  essentially  antagonistic.  The 
ideals  of  Bolshevism  are  not  those  of  liberty  and 
equality.  Bolshevism  holds  that  the  dictatorship  of  the 
proletariat,  the  exclusive  autocracy  of  the  manual 
worker  and  of  the  soldier,  is  a  higher  state  of  existence, 
which  cannot  be  attained  by  evolution,  but  demands 
ths  bloody  path  of  revolution  and  destruction.  The 
proletariat,  therefore,  must  alone  be  armed. 

In  place  of  the  state,  the  Bolshevist  creed  required 
the  establishment  of  the  dictatorship  of  the  proletariat 
to  enforce  their  will  on  the  hated  bourgeoisie.     To  do 


this — and  they  set  themselves  to  do  it — the  machinery 
of  state  and  of  civilization  had  to  be  destroyed.  From 
practically  the  beginning  of  the  Russian  revolution,  the 
Bolsheviks  in  the  Soviet,  directed  and  assisted  mone- 
tarily and  in  every  other  way  by  Germany,  at  first  by 
an  insinuating  propaganda  of  peace  and  class  hatred 
and  plunder,  demoralized  discipline  in  the  army  an(' 
among  the  workers  at  home.  As  their  influence  became 
stronger  they  openly  took  control  of  the  land,  the  mines, 
the  railways,  the  newspapers,  and  postal  and  telegraphic 
communications,  to  run  them  for  the  sole  exclusive 
benefit  of  the  workers;  and  finally  the  Bolshevik  gang 
in  German  pay  sold  the  country  to  the  Kaiser,  broke 
faith  with  the  Allies,  and  by  a  merciless  system  of 
terrorism — ten  thousand  times  more  autocratic,  cruel, 
harsh,  and  murderous  than  the  world  has  ever  known — 
have  succeeded,  though  with  constantly  increasing  diffi- 
culty, in  maintaining  themselves  in  power  to  this  day. 

The  Soviet  government  is  supported  by  the  Red 
Guards,  or  an  army  composed  of  working  men  be- 
devilled by  the  Bolshevik  creed,  Internationalists,  Letts, 
Germans,  Austrians,  and  even  Chinamen  and  criminals 
from  Russian  prisons. 

Universal  military  service  has  been  established  in  the 
country  under  their  control;  the  bourgeoisie  are  com- 
pulsorily  enrolled  for  hard  labor  in  the  rear,  and  are 
not  allowed  to  enter  the  fighting  ranks.  On  pain  of 
death,  officers  of  the  former  regular  army  are  obliged 
to  join,  and  are  closely  watched  by  special  commis- 
saries, who  are  appointed  for  this  purpose,  and  recruits 
are  obtained  from  among  famished  men  by  the  daily 
allowance  of  2  lb.  of  bread,  half  of  which  they  sell 
for  25  to  30  rubles.  The  privates  receive  600  rubles 
a  month ;  the  officers  receive  more.  For  every  fighting 
day  against  the  Siberian  or  the  Southeastern  armies  the 
men  are  paid  as  much  as  300  to  500  rubles.  With  the 
printing  presses  in  its  hands,  printing,  as  at  present, 
at  the  rate  of  20,000,000  rubles  per  day,  and  without 
any  care  for  the  consequent  depression  of  the  ruble  value, 
the  Bolshevik  government  can  well  aflford  to  be  liberal 
in  its  payments  to  its  supporters. 

The  officers  are  of  three  categories :  officers  of  the 
regular  army  pressed  into  service,  who,  given  the  op- 
portunity, would  gladly  go  over  with  their  men  to  the 
anti-Bolshevik  forces;  the  second  category,  non-com- 
missioned officers,  old  and  disciplined  soldiers  of  the 
regular  army  raised  to  officers'  rank,  who  enforce  strict 
discipline  in  the  ranks — this  class  are  simply  mer- 
cenaries, but  are  good  professional  soldiers;  and,  lastly, 
there  are  the  men,  about  8000  officers,  who  have  received 
six  months'  training  and  are,  perhaps,  imbued  with 
Bolshevist  ideas  and  are  the  most  loyal  enthusiasts  of 
the  Red  Army. 

Discipline  is  now  strictly  enforced,  the  death  penalty 
and  flagellation  being  among  the  punishments  which 
are  meted  out  for  indiscipline  or  treason;  25,000  China- 
men and  Letts  who  form  separate  battalions  or  are 
distributed  in  companies  among  the  less  reliable  regi- 
ments, and  who  simply  act  as  executioners,  receive  50 
rubles  for  each  murder  they  commit. 

The  Bolshevik  army  numbered  about  300,000  on  July 
1,  1918,  but  the  inducements  offered,  both  in  pay  and 
food,  loot,  and  the  success  of  the  Bolshevists,  have 
brought  in  many  recruits,  and  it  now  numbers  about 
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600,000  men.  They  are  well  equipped  with  rifles,  guns, 
and  ammunition,  and  the  Bolshevists  see  to  it  that, 
whatever  may  happen  to  the  remainder  of  Russia,  they 
are  liberally  supplied  with  food.  In  fights  against 
the  Siberian  army  and  the  volunteer  army  of  General 
Dennikin,  the  Red  Guards,  when  in  superior  numbers, 
have  put  up  at  times  a  good  fight;  but  these  men,  who 
are  themselves  well  munitioned  and  equipped,  have  never 
had  to  fight  against  modern  artillery  of  as  large  caliber 
as  their  own.  Though  it  would  be  dangerous  to  min- 
imize the  strength  and  power  for  evil  of  this  army,  its 
constitution  is  such  that  its  morale  is  likely  to  break 
down  under  a  reverse,  and  many  of  the  men  are  ready 
to  desert  to  the  other  side. 

The  anti-Bolshevist  forces  have,  in  fact,  received 
many  recruits  from  the  Bol.shevist  ranks;  and,  taking 
all  the  fronts,  together  they  now  probably  number 
nearly  half  a  million,  of  whom,  however,  only  about  a 
half  can  be  said  to  be  really  well  equipped.  The  best 
organized  and  most  powerful  of  the  anti-Bolshevist 
armies  is  the  one  in  Siberia  under  Admiral  Koltchak, 
numbering  about  250,000.  General  Dennikin's  volun- 
teer army  consists  of  about  130,000  men  and  operates 
in  Southeastern  Russia,  with  its  headquarters  at 
Ekaterinodar,  in  the  Kuban;  and  General  Krasenoff's 
force  of  Cossacks  and  peasants  in  the  Don  country  is, 
perhaps,  100,000  strong.  All  these  forces  in  the  last 
six  months  have  increased  at  least  as  rapidly  as  the 
Bolshevists  and  are  composed  of  better  human  material. 
That  is  a  significant   and  a  hopeful   sign. 

Having  completed  the  economic  ruin  of  their  country, 
the  Bolshevists  are  deliberately  trying  to  prevent  the 
possibility  of  regeneration  by  killing  off  all  that  is  best 
and  bravest  and  most  intelligent.  It  is  not  merely  the 
destruction  of  the  wealth  of  Russia,  but  the  murder  of 
her  very  soul,  that  they  are  attempting;  and  they  have 
so  far  succeeded  as  to  turn  the  towms  in  European 
Russia  under  their  control  into  prison  houses  in  which 
a  terrorized  people  starve  and  kill  one  another  to  make 
a  Bolshevik  revolutionary  holiday. 

The  manual  workers  have  got  what  they  wanted — 
they  have  expropriated  the  factories  and  industries,  but 
the.se  they  cannot  operate.  They  have  paper  money  in 
abundance,  but  the  railway  workers  are  not  working, 
and  food  is  not  being  brought  into  the  towns.  Mean- 
while, the  peasants  will  not  sell,  and  hide  their  grain 
for  fear  of  confiscation,  and  do  not  produce  more  than 
they    can    themselves    con.-iume. 

At  the  end  of  .luly  I  saw  at  night  in  Petrograd  and 
Moscow  ever-lengthening  (|ueues  of  terrified  and  starv- 
ing people,  crouching  in  the  darkness  and  the  cold  round 
the  bakers'  shops,  waiting  for  them  to  open.  It  was 
little  enough  they  got  by' doing  so.  Even  then  bread 
waa  practically  unprocurable  except  at  about  10s.  a 
pound;  butter,  eggs,  and  fats,  sugar  and  tea  have  dis- 
appeared; meat  was  all  hut  unprocurable;  any  kind  of 
fuel  is  practically  unprocurable;  boots  cost  £50  per  pair; 
an  ordinary  overcoat  costs  £200.  They  are  pa.ssing 
throug'.i  a  terrible  winter,  a  racking,  hopeless  winter,  in 
which  not  merely  scores  but  hundreds  of  thousands  of 
Russians  are  doomed  to  die  miserably  without  food, 
without  fuel,  without  clothing,  the  victims  of  a  revolu- 
tion that,  by  destroying  the  means  of  life,  destroys  life 
it.self.   But  the  experience,  though  a  cruel  one,  may  prove 


in  the  end  to  be  salutary  if  it  teaches  the  bemused  work- 
men who  are  their  friends  and  who  their  enemies,  and  if 
it  rouses  the  peasants  to  assert  themselves  on  the  side 
of  law  and  order. 

From  the  moment  the  Soviet  came  into  power  it 
denounced  the  war  and  the  Allies,  and  Great  Britain 
most  of  all.  But,  above  everything  else,  it  sought  to 
set  class  against  class  and  to  convince  the  workingman 
that  the  employer,  the  capitalist,  the  man  in  the  black 
coat,  is  his  inveterate  enemy.  The  result  of  this  doctrine 
we  see  in  the  complete  collapse  of  all  normal  life, 
the  wreckage  of  the  instruments  and  agencies  of  pro- 
duction, and  now  in  the  awful  spectre  of  famine. 
Everybody  was  to  be  free  to  do  just  as  he  pleased. 
Everj-one  was  to  be  an  employer;  no  one  was  to  be  em- 
ployed. The  people  were  to  rul^,  and  they  were  taught 
that  ruling  consisted  in  following  their  own  inclina- 
tions, satisfying  whatever  appetite  the  whim  of  the 
moment  might  suggest,  loafing  in  the  streets,  doing  no 
work,  drawing  large  pay,  stealing  whatever  attracted 
them,  and,  above  all,  marking  down  for  arrest  or  murder 
any  man  of  education  and  position.  There  are  great 
communities  in  Russia  at  this  moment  that  are  falling 
through  starvation  into  savagery.  Into  savagery  be- 
cause nothing  rubs  off  the  varnish  of  civilization  so 
quickly  or  so  completely  as  hunger.  In  times  such  as 
these  what  is  worst  in  human  nature  is  thrown  violently 
to  the  surface;  and  European  Russia  today  presents 
the  awful  spectacle  of  100,000,000  people  each  fighting 
with  his  own  hand  to  keep  body  and  soul  together. 

There  can  be  no  doubt  whatever  that  all  over  Russia 
men  are  longing  for  a  return  to  order  and  discipline 
and  would  welcome  any  man  or  group  or  organization 
that  was  capable  of  restoring  the  fundamentals  of 
civilized  society.  Here  and  there  a  reaction  has  already 
set  in.  This  reaction  against  Bolshevism  set  in  many 
months  ago  when  the  Ukraine  seceded  from  North  and 
Central  Russia,  and  the  unarmed  and  defenceless  people 
invited  the  Germans  to  occupy  their  country  and  protect 
them  from  the  Bolshevik.  Conditions  in  the  Ukraine 
under  Bolshevik  control  were  so  anarchical  that  even 
German  vassalage,  with  its  guarantee  of  order  and 
security,  seemed  preferable. 

Bolshevism,  except  in  the  towns,  never  gained  in- 
fluence in  Siberia.  Land  allotments  are  larger,  food  is 
plentiful,  and  the  people  are  more  prosperous  and  of  a 
higher  intelligence  than  the  mij.sses  of  Greater  Russia. 
That  the  feeling  of  antagonism  was  especially  strong 
in  Siberia  is  shown  by  the  success  of  small  bands  of 
Czecho-Slovaks,  Cossacks,  and  Russians,  who  during  last 
summer  cleared  the  Bolsheviks  out  of  the  towns  on  the 
railways  from  the  Pacific  Coast  to  the  Volga.  The 
Siberian  government  established  at  Omsk,  with  which 
the  Allies  are  now  in  close  cooperation,  has  abolished 
all  Bolshevik  laws  and  regulations,  has  recognized  for- 
eign indebtedness,  titles  to  land  and  property,  has 
reestablished  the  law  courts,  justiciary,  and  police,  and 
is  now  raising  and  equipping  a  large  army  with  Allied 
assistance  to  clear  the  Bolsheviks  out  of  Russia. 

The  peasants,  after  seizing  the  land  in  their  neigh- 
borhood in  the  first  days  of  the  revolution,  found  that 
after  all,  there  was  little  to  divide,  as  only  about  IC^r 
of  the  agricultural  land  in  European  Russia  belongs  to 
private   landowners.     That   though    these   lands   in   the 
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hands  of  their  former  proprietors  produced  50%  of 
the  total  grain  crops  of  European  Russia,  in  the  hands 
of  the  peasants,  without  technical  knowledge  and  proper 
equipment,  they  gave  only  a  tithe  of  their  former  yield. 

Just  as  the  peasants  are  now  asking  the  real  owners 
to  resume  possession  of  their  land,  so  in  many  a  mine 
and  factory  the  workmen  have  discovered  that  managers 
and  directors,  after  all,  have  their  uses,  and  have 
begged  them  to  take  over  the  control  once  more.  That, 
so  far  as  it  goes,  is  a  sign  of  returning  sanity.  Then, 
again,  the  Cossacks  and  patriotic  volunteers  have 
formed  a  confederation  in  Southeastern  Russia  which 
commands  the  great  railways  to  Siberia  and  the  Cauca- 
sus, the  rich  corn  lands  of  the  Kuban  between  the 
Black  Sea  and  the  Caspian,  and  the  mineral  district  of 
the  Donetz  Valley.  Then,  too,  the  peasants,  who  are 
the  ultimate  power  in  Russia  and  who  for  long  looked 
on  in  wondering  apathy  at  the  madness  of  the  towns, 
are  realizing  today  that  it  touches  them  very  nearly, 
that  when  once  you  begin  to  confiscate,  even  the  fruits 
of  the  peasants'  toil  are  not  exempt,  and  that  order 
and  security  are  the  basis  of  all  things.  They  are 
suffering  in  their  own  homes  and  persons  from  the 
universal  spirit  of  anarchy  and  pillage  and  from  the 
not  less  universal  shortage  of  the  commodities  they  need 
in  their  business.  They  love  their  native  soil,  they 
have  no  feeling  of  sympathy  whatever  for  the  Inter- 
nationalists who  repudiate  all  patriotism  and  all  re- 
ligion, and  if  they  had  understood  what  was  happening 
they  would  have  been  utterly  against  a  peace  that  in- 
volved the  surrender  of  Russian  territory.  But  they 
are  ignorant,  unorganized,  bewildered,  weary,  and  de- 
pressed; and  it  will  be  long,  I  fear,  without  help  from 
outside,  before  they  are  able  to  assert  themselves  in 
any  effective  fashion.  Finally,  there  are  small  Allied 
expeditions  on  the  Murman  Coast  and  in  Siberia,  in  the 
Caucasus  and  the  Black  Sea  littoral. 

But  how  is  a  return  to  stable  government  going  to 
be  brought  about?  It  is  my  firm  conviction  that 
if  the  Russians  are  left  to  do  this  alone,  or  with  in- 
effective material  support,  the  road  will  be  long  and 
bloody,  and  millions  will  die  before  the  goal  is  reached. 

What  is  our  duty,  what  are  our  interests  in  these 
premises?  Anyone  can  see  that  if  Germany,  even  a 
defeated  Germany,  is  left  in  a  position  to  dominate 
European  Russia  and  exploit  her  resources  and  man- 
power, then — no  matter  what  happens  in  the  West-- 
Germany  will  not  only  have  won  this  war,  but,  a  decade 
or  so  from  now,  will  be  able  to  start  a  greater  one  with 
an  almost  assured  prospect  of  success.  Germany,  said 
the  Prime  Minister  recently,  has  no  America.  Germany, 
unless  we  are  very  careful  and  resolute,  will  find  her 
America  in  Russia,  and  will  organize  in  her  own  in- 
terests the  endless  resources  of  men  and  food  and 
natural  wealth  of  what  was  the  Russian  Empire.  And 
if  she  could  do  that  she  could  afford  to  throw  over  the 
Central  Europe  project;  she  could  afford  to  let  Turkey 
and  the  Bagdad  Railway  go;  she  could  turn  her  face 
definitely  toward  the  East  and  strike  into  the  heart  of 
Asia  through  routes  inaccessible  to  us.  That  is  a  direct 
menace  to  our  Eastern  Empire  and  an  indirect  menace 
to  the  whole  world.  I  believe  profoundly  that  a  dis- 
membered, Germanized,  derelict  Russia  would  prove  a 
source  of  well-nigh  endless  strife  among  the  nations; 


and  that  wars  as  much  greater  than  this  one  as  this  one 
exceeds  all  its  predecessors  will  inevitably  break  out  if 
Russia,  with  her  teeming  population,  her  incredible 
stores  of  natural  wealth,  becomes  a  prize  to  be  snatched 
by  the  strongest  power. 

Germany  foisted  the  Bolshevists  on  the  Russian 
people  to  destroy  the  civilized  and  thinking  elements 
of  Russian  society,  who  were  loyal  and  still  are  loyal 
to  the  Allied  cause.  It  is  true,  the  Bolshevist  move- 
ment will  come  to  an  end  of  its  own  excesses — of  this 
there  can  be  no  doubt — but  the  uncultured,  predatory, 
and  materialistic  elements  which  predominate  in  this 
organization  are  no  friends  of  the  Allies;  they  form  a 
new  bourgeoisie  of,  to  use  a  Russian  word,  the  Koulak, 
or  of  the  "fist,"  instead  of  the  brain.  This  new,  un- 
cultured, and  reactionary  class  will  by  its  very  origin 
and  nature  have  a  German  orientation. 

The  future  peace  of  the  world,  in  my  judgment, 
absolutely  demands  and  depends  upon  a  strong,  self- 
contained,  united,  and  independent  Russia  that  shall  be 
mistress  in  her  own  household.  Russia  before  the  war 
occupied  about  one-sixth  of  tne  earth's  surface,  and  the 
restoration  of  law  and  order  over  this  vast  area,  its 
economic  rehabilitation,  and  its  rewelding  into  a  state 
powerful  enough  to  resist  aggression  and  to  forestall 
a  universal  scramble  for  its  markets,  form,  as  it  seems 
to  me,  the  biggest  series  of  problems  that  the  war  has 
so  far  propounded.  To  assist  in  their  solution  is  a  duty 
that  so  long  as  we  (England)  hold  India  we  cannot 
shirk.  It  is  a  duty  we  owe  to  mankind  and  to  the 
universal  determination  that  this,  the  greatest  and  most 
terrible  of  all  wars,  shall  also  be  the  last.  It  is  a 
duty  also  that  we  owe  to  our  once  great  ally  who  spent 
her  strength  in  the  darkest  hour,  who  put  forth  an 
effort  beyond  her  powers,  and  fell  stricken  before  vic- 
tory dawned. 

Sham  sentiment  and  ignorance  in  the  early  days 
of  the  revolution  clouded  the  comprehension  of  the 
Allied  governments  as  to  the  Russian  situation  and  the 
foulness  of  the  Bolshevik  leaders'  control.  The  Allied 
governments  cannot  be  acquitted  of  their  share  of  blame 
for  having  dallied  with  and  semi-officially  recognized 
the  Bolshevik  regime,  whose  leaders  made  no  secret  of 
their  desire  to  shatter  civilization. 

But  now,  if  the  statements  made  by  their  official 
representatives  mean  anything  at  all,  the  Allies  and 
the  United  States  have  pledged  themselves  to  overthrow 
the  brutal  tyranny  of  the  Bolsheviks  and  to  reestablish 
law  and  order  in  Russia. 

The  British  government,  through  Lord  Milner  as 
Minister  for  War,  has  declared  that  we  cannot  in  honor 
withdraw  our  troops  from  Russia,  as  that  would  mean 
leaving  the  Russians  who  have  joined  us  in  all  good 
faith  to  the  fate  which  awaits  them  at  the  hands  of 
the  Bolsheviks. 

President  Wilson  has  spoken  like  a  true  friend  of 
liberty  and  has  said  that  he  intends  to  "stand  by 
Russia  as  well  as  France";  he  has  pledged  himself 
regarding  the  independence  of  Poland,  and  made  this 
question  one  of  his  fourteen  points,  and  the  Entente 
premiers  at  Versailles  last  July  declared  that  a  "re- 
stored Poland  was  essential  to  the  peace  of  Europe." 
The  carrying  out  of  this  program  pledges  the  Allies 
and  the  United  States  to  render  active  assistance  to  the 
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Polish  people  in  their  oppo.sition  to  the  Bolshevik  at- 
tempts to  join  hands  with  their  German  friends,  with 
the  consequent  devastation  of  the  Baltic  provinces  and 
the  annihilation  of  Poland  as  a  nation. 

On  December  30,  M.  Pichon,  the  French  Foreign 
Minister,  in  the  French  Chamber  stated  with  a  true 
understanding,  and  with  the  enthusiastic  approval  of 
the  members,  that  all  Allied  actions  in  Russia  were 
directed  against  Germany.  That  none  of  these  move- 
ments constituted  intervention  in  the  internal  policy  of 
Russia,  but  that  they  were  defending  themselves  in 
a  country  where  their  interests  were  considerable. 
M.  Pichon  stated  that  "the  action  of  the  Allies  is  aimed 
at  preserving  the  healthy  portions  of  Russia  from  the 
influence  of  Bolshevism,"  but  that  M.  Clemenceau  "had 
given  strict  orders  to  the  French  military  chiefs  that 
the  efforts  necessary  for  crushing  Bolshevism  shall  be 
made  by  Russian  forces.  That  Allied  material  sup- 
port has  for  its  object  simply  to  allow  for  reorganiza- 
tion, so  as  to  bring  about  the  economic  encirclement 
of  Bolshevism."  Continuing,  he  said,  "any  peace  that 
would  allow  Russia  to  continue  to  exist  in  a  state  of 
civil  war,  with  her  present  hateful  and  abominable 
government,  would  not  be  a  peace  of  justice.  We  should 
be  certainly  threatened  with  a  resumption  of  hostilities." 

It  remains,  therefore,  for  the  Allies  and  the  United 
States  to  fulfill  their  promises  and  their  professions 
of  faith  by  adequate  material  support.  There  are  small 
Allied  expeditions  in  the  North,  the  Murman  Coast,  and 
Archangel  and  Siberia;  small  Allied  contingents  have 
been  landed  at  Black  Sea  ports,  and  assistance  is  being 
given  by  the  British  navy  to  the  populations  of  the 
Baltic  littoral.  But  none  of  these  forces  by  themselves 
are  sufficiently  strong  to  do  more  than  hold  the  ports 
and  the  country  in  the  immediate  vicinity  where  they 
are   stationed. 

The  people  in  the  Ukraine  welcome  Allied  assistance; 
their  tendency  is  not  pro-German;  on  the  contrary, 
they  have  always  hated  German  military  occupation 
and  exploitation  of  their  country.  During  their  occu- 
pation, however,  the  German  troops  kept  law  and  order 
and  stamped  out  the  Bolshevik  peril.  The  Allies  have 
ordered  the  Germans  to  clear  out  of  the  country.  They 
are  bound,  therefore,  to  assist  the  Russians  by  every 
possible  means  to  fill  the  gap  that  is  thus  created. 
Otherwise,  what  is  already  happening  in  Courland, 
Livonia,  Esthonia,  and  Poland  will  he  repeated  in  the 
Ukraine,  the  granary  of  European  Russia.  The  with- 
drawal of  German  troops  from  the  Baltic  provinces  has 
meant  the  immediate  devastation  and  occupation  of  the 
countrj'  by  the  Rus.sian  Bolshevik  Red  Guards,  and  the 
spreading  by  every  method  of  terrorism  of  their  poison- 
ous propaganda. 

It  must  surely  l)e  clear  that  the  efforts  necessary 
to  stamp  out  Bolshevism  in  European  Russia  cannot 
be  generated  from  within.  The  patriotic  elements  in 
Central  Russia  have  no  military  organization,  nor  arms, 
nor  equipment,  nor  food;  and  they  are  separated  from 
the  small  Allied  contingents  at  the  ports  by  hundreds 
of  miles  of  Bolshevist  territory.  Unless,  therefore, 
the  Allies  seriously  address  themselves  to  the  task,  the 
only  hope  for  the  liberation  of  European  Russia  rests 
with  the  Russian  forces  that  are  being  slowly  organized 
in    SiV)eriB    and    the    Southeast.      And    'h.'<t    hope,    con- 


sidering the  enormous  difficulties  of  transport  and 
munitionment,  cannot  be  early  realized.  The  fate  of 
100,000,000  human  beings  in  North  and  Central  Russia 
is  at  stake.  Are  they  to  be  abandoned  to  the  living 
death  of  Bolshevism,  or  are  they  to  be  rescued  with  the 
help  of  the  Allies?  Can  there  be  any  doubt  as  to  which 
alternative  should  be  chosen? 

The  Allies  are  assisting  the  patriotic  elements  on  the 
confines  of  what  was  the  Russian  Empire,  but  these 
elements  are  scattered,  are  almost  without  means  of 
intercommunication,  and  depend  for  their  equipment  as 
fighting  forces  on  supplies  brought  many  thousands  of 
miles  from  their  respective  bases.  Before  they  can 
effectively  cooperate,  or  offer  anything  more  than  a 
localized  resistance  to  the  enemy,  and,  still  more,  before 
they  are  in  a  position  to  subjugate  him,  many  millions 
of  European  Russians,  I  fear,  must  perish  in  infinite 
wretchedness. 

And  every  month's  delay  in  recognizing  the  Bolshe- 
vists for  what  they  are — the  enemies  not  only  of  Russia 
but  of  all  mankind — merely  enables  them  to  entrench 
their  position,  to  gather  more  power  and  authority  into 
their  hands,  to  e.xpand  their  program  of  murder  and 
spoliation,  to  attack,  plunder,  and  devastate  neighboring 
states  as  they  are  doing  at  this  moment  in  Poland  and 
the  Baltic  provinces,  and,  finally,  to  join  hands  with 
their  friends  in  Germany  and  to  aim  at  the  overthrow 
of  the  entire  structure  of  European  society.  I  say 
deliberately  that  if  a  policy  of  economic  encirclement, 
coupled  with  a  determination  to  leave  it  to  the  Russians 
themselves  to  crush  Bolshevism,  is  all  that  the  Allies 
can  contribute  to  the  solution  of  this  appalling  problem, 
then  God  help  the  Russian  people. 

There  is  a  natural  disinclination  among  the  Allied 
statesmen  to  embark  on  what  may  seem  to  be  fresh 
military  commitments,  and  it  is  not  to  be  wondered  at 
that  there  is  a  general  feeling  among  the  soldiers  of  the 
Allies  who  have  borne  the  brunt  of  over  four  years  of 
this  terrible  war,  that  they  should  not  be  compelled 
to  participate  in  further  military  operations  on  new 
fronts  far  away  from  home.  It  has  already  been  offi- 
cially stated  that  the  British  and  Allied  forces  in  Russia 
are  small,  and  that  their  withdrawal  in  the  near  future 
i.^  contemplated  so  soon  as  volunteers  can  take  their 
place.  That  these  volunteers  will  be  forthcoming  there 
can  be  little  doubt  if  it  is  explained  clearly  that  the 
intention  is  that  they  should  act  as  a  police  force  to 
keep  law  and  order  at  essential  points  while  the  Rus- 
sians are  organizing  themselves  for  their  fight  against 
the  Bolshevik  enemies  of  the  Russian  nation.  The 
actual  size  of  such  forces  is  of  secondary  importance 
tc  the  moral  effect  which  the  presence  of  Allied  troops 
would  have  in  stopping  the  spread  of  Bolshevism.  There 
is  nothing  the  patriotic  Russian  elements  desire  less 
than  that  the  Allies  should  prejudice  their  cause  by 
military  operations  against  the  Bolsheviks — all  that 
they  pray  for  is  that  the  Allies,  out  of  their  plenty, 
should  supply  them  liberally  with  arms,  equipment,  and 
munitions  which  they  so  sadly  lack,  and  give  them  the 
chance  to  organize  themselves  to  clear  their  country 
of  these  enemies  of  mankind. 

I  am  convinced  that,  to  be  of  any  lasting  use,  the 
Russian  forces,  with  Allied  material  assistance,  must 
strike  at  the  heart  or  head  of  the  trouble,  not  at  the 
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extremities.  If  the  winter  closing  of  the  Baltic  makes 
a  military  occupation  of  Peti-ograd  and  Moscow  too 
difficult  an  enterprise  at  the  moment,  then  at  least  the 
Ukraine  can  be  saved  from  Bolshevist  terrorism  and 
its  great  wealth  of  food  preserved  for  distribution 
among  the  famishing  population  of  Greater  Russia. 
The  advent  of  Russian  anti-Bolshevist  forces  into  North 
and  Central  Russia,  bringing  with  them  food  from  the 
Ukraine  as  also  from  Siberia  and  the  Southeast,  will  be 
welcomed  by  the  starving  population  with  open  arms. 
But  quick  action  is  necessary.  There  is  a  surplus  of 
at  least  IJ  mUlion  tons  of  wheat  and  other  grain  stock 
in  the  Ukraine  at  this  moment;  the  Bolshevists  are 
too  busy  on  the  Ural  and  Southeastern  front  and  in 
the  Baltic  provinces  to  undertake  the  invasion  of  the 
country  yet  awhile,  but  they  are  doing  all  they  can 
through  local  emissaries  to  stir  up  anarchy,  and,  if  they 
succeed,  not  only  will  all  the  crops  be  seized,  but  there 
will  be  no  sowing  in  the  spring  for  the  next  harvest. 
Between  now  and  the  spring  is  the  vital  time,  and  if 
the  Allies  utilize  it  to  police  the  Ukraine,  to  allow  the 
purely  Russian  forces  to  organize  in  their  rear,  to 
enforce  the  security  which  will  induce  the  peasants 
to  sow  their  crops,  then  I  believe  that,  with  the  help 
of  a  volunteer  Allied  expedition  to  police  Petrograd 
and  a  simultaneous  move  on  the  part  of  the  patriotic 
Russian  forces  from  Siberia,  the  Eastern  Federation 
and  the  Ukraine,  the  reign  of  Bolshevism  would  be 
quickly  over. 

Military  action  of  the  kind  I  have  here  suggested 
does  not  imply  interference  with  the  political  aspira- 
tions of  the  Russian  people.  It  is,  and  should  continue 
to  be,  no  concern  of  the  Allies  what  particular  form  or 
system  of  government  is  finally  established  in  Russia. 
This  is  an  internal  affair  of  the  Russian  people,  and 
must  be  left  entirely  for  them  to  settle  in  their  own 
way  and  at  their  own  time.  It  would,  therefore,  be  a 
iatal  mistake  for  the  Allies  to  tie  themselves  up  with 
any  political  party  whatsoever.  There  are  many  parties 
in  Russia  and  many  leaders,  but  though  their  political 
views  are  often  divergent  they  are  now  united  in  their 
determination  to  support  any  healthy  movement  toward 
the  establishment  of  law  and  order  and  of  a  stable 
government. 

The  Allies  in  their  dealings  with  Russia  must  have 
one  aim  and  one  hope.  That  aim  can  only  be  to  counter- 
act the  disintegrating  effects  of  German  and  Bolshevist 
policy  in  Russia  and  to  help  in  the  reestablishnient  of 
safety,  law,  and  order,  without  which  no  stable  govern- 
ment is  possible.  And  that  hope  can  only  be  that 
Russia,  after  all  her  suffering  and  tribulation,  will  be 
.'•uled  by  wise  and  trusted  men — a  country  so  governed 
is  a  free  country,  be  the  form  of  its  constitution  what 
it  may. 

Russia  has  had  her  revolution.  She  is  now  in  the 
deepest  bog  of  chaos  that  any  nation  has  ever  known. 
Somo  sort  of  military  dictatorship  for  the  restoration 
of  public  security  would  seem  to  be  marked  down  by 
all  past  experience  as  the  next  step  in  her  journey. 
And  when  circumstances  permit  the  Siberian  forces 
and  those  of  the  Southeastern  Federation  to  join  up,  it 
is  certain  that  Admiral  Koltchak  and  General  Den- 
nikin — both  men  of  high  patriotism,  character,  and 
ability — will    form    a    condominium    in    opposing    their 


united  fronts  to  the  Bolshevists.  At  any  rate,  it  is 
only  after  the  indispensable  foundation  of  law  and 
order  has  been  secured  that  it  will  be  possible  to  con- 
voke a  national  or  constituent  Assembly  that  will  really 
give  the  Russian  people  an  opportunity  of  choosing  the 
form  of  government  they  desire.  And  I  venture,  for 
what  it  is  worth,  to  throw  out  the  suggestion  that 
this  consummation  is  more  likely  to  be  hastened  if  in 
Russia,  as  in  France,  the  Allies  agree  to  recognize  one 
supreme  authority. 

It  must,  however,  be  understood  that  Allied  assist- 
ance implies  something  more  than  military  or  police 
action.  It  implies  also  a  pooling  of  brains  and  energy 
in  the  administration  of  the  country's  public  and  for- 
eign debt,  the  institution  of  banks,  the  organization 
and  reequipment  of  the  railways,  the  provision  of  es- 
sential goods  and  machinery,  a  restarting  of  the  wheels 
of  commerce,  a  sustained  and  many-sided  missionary 
undertaking  in  which  soldiers,  financiers,  traders,  engi- 
neers, manufacturers,  and  all  the  Allied  governments 
will  have  to  cooperate.  For  nearly  four  years  the 
Russian  people  have  been  unable  to  procure  at  anj" 
price  such  necessary  goods  as  clothing,  boots,  nails, 
iron,  steel,  and  the  simplest  agricultural  implements; 
and  these  unexampled  deprivations  have  been  the  cause 
not  only  of  intense  hardship  but  also  of  the  idleness 
and  lethargy  that  prevail  among  the  peasants  and  worV.- 
people  today. 

Of  what  use  is  money  when  there  is  nothing  to  buy? 
Why  under  such  conditions  should  the  peasant  produce 
moi-e  than  he  can  consume  or  the  worker  be  at  tlie 
trouble  of  earning  wages  which  he  cannot  spend?  To 
reestablish  trade,  and,  with  it,  the  incentive  to  work, 
is,  therefore,  imperative.  The  opening  of  some  of  the 
ports  under  Allied  control  has  already  begun  to  con- 
tribute materially  to  this  end;  and  I  am  glad  to  say  that 
the  British  government  is  zealously  encouraging  the 
export  of  British  goods  to  Siberia  and  the  Urals. 
This  policy  has  the  double  effect  of  resuscitating  the 
economic  life  of  the  country  and  of  establishing  sym- 
pathetic trade  relations  which  in  the  future  will  be  of 
the  highest  politico-economic  importance  both  to  Russia 
and  to  Britain.  It  helps,  moreover,  to  facilitate  the 
return  to  normal  conditions,  and  that,  after  all,  is  what 
Russia   needs   for  her  salvation. 

There  is  in  Russia — her  whole  history  shows  it — an 
immense  power  of  resilience.  Although  the  Bolshevists 
have  inflicted  upon  her  damage  a  thousand  times  greater 
than  the  grimmest  imagination  has  ever  ventured  to 
conceive,  yet,  in  spite  of  everything,  I  have  faith  in 
her  future.  After  all,  it  is  impossible  permanently  to 
destroy  a  nation  that  rests  on  the  solid,  the  pei-petually 
self-renewing,  basis  of  agriculture.  The  utmost  injury 
that  foreign  foes  or  domestic  fools  or  traitors  can 
inflict  on  a  country  that  draws  its  strength  from  the 
bounty  of  nature  cannot,  in  the  essence  of  things,  be 
more  than  temporaiy.  It  cannot  touch  the  deeper  and 
fundamental  sources  of  life  and  well-being.  When, 
therefore,  we  know  that  four-fifths  of  the  people  of 
Russia  live  on  the  land,  and  that  food  products  alone 
before  the  war  furnished  about  70<^r  of  the  country's 
exports,  we  know  that  Russia  is  indestructible,  and 
that  though  she  may  bend  before  the  storms  that  assail 
her,  she  can  never  be  broken. 
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Whatever  the  future  form  of  the  government  of  the 
Russian  state  will  be,  of  one  thing  I  feel  certain — that 
the  Ukraine  as  well  as  Southern  Russia  will  again 
come  together  with  Greater  Russia.  The  Ukraine  as 
a  separate  independent  republic  can  be  only  a  temporary 
creation,  and  was  due  mainly  to  the  desire  of  the  popu- 
lation to  rid  themselves  of  the  Bolshevik  control  of 
Greater  Russia;  over  80''r  of  her  frontier  marches  with 
Russia.  Over  50'' r  of  the  population  within  her  own 
boundaries  are  Russian,  with  whom  the  Little  Russians 
are  closely  intermarried.  Ethnologically,  they  are  the 
same  people,  and  the  language  is  nearer  to  Russian 
than  any  other  Slav  tongue.  Her  indu.stries,  manu- 
factures and  railways  are  owned  by  Russians,  and  her 
economic  and  political  system  is  so  interdependent  with 
that  of  Russia  as  to  make  it  practically  certain  that 
she  will  in  one  form  or  another  reenter  the  Russian 
state.  I  am  no  less  certain  that  Siberia  cannot  afford, 
for  geographical,  political,  and  economic  reasons,  to 
separate  herself  from  Greater  Russia — indeed,  the 
Siberians   themselves   do   not   desire   to   do   so. 

As  to  the  North  Caucasus,  this,  also,  will  remain 
Russian,  and  likewise,  in  regard  to  the  trans-Caucasus, 
where  50  separate  races  live  and  50  different  languages 
are  spoken,  I  am  of  opinion  that,  with  the  exception  of 
Russian  Armenia,  which  .should  be  joined  to  Armenia 
in  Turkey,  it  would  be  a  geographical,  political,  and 
economic  absurdity  to  form  separate  or  independent 
states.  If  this  were  done  the  trans-Caucasus  would 
again  become  the  cockpit  of  warring  tribes,  and  in  the 
interests  of  the  different  peoples  themselves  the  govern- 
ment of  a  strong  and  free  Russia  will  be  a  necessity. 
Besides  these,  there  are  about  18,000,000  Moslems  in 
the  Russian  Empire,  8,000,000  of  whom  are  scattered 
throughout  Central  Asia.  These  people,  speaking  .sev- 
eral dialects  and  three  independent  languages,  are  so 
surrounded  by  Russians,  divided  by  sect,  economic  con- 
ditions and  geographical  d'stribution,  and  are  so  un- 
tutored, that  it  would  be  impossible  for  them  to  unite 
or  to  separate  themselves  from  Russian  control.  There 
remain  Poland  and  Finland,  which  will  separate  them- 
selves entirely  and  become  independent  nations.  The 
Baltic  provinces  may  be  freed,  but  there  mu.st  be 
special  connection  with  Russia  in  order  that  .she  may 
have  access  to  Baltic  ports.  The  late  Russian  Empire 
will  thus,  in  my  judgment,  and  in  that  of  Russians  who 
are  competent  to  form  an  opinion,  be  reconstituted 
geographically  much  a.s  it  was  before  the  war,  with  the 
territorial  exceptions  ju.st  mentioned. 

But  when  .sanity  is  again  in  the  a.scendant,  Ru.ssia 
will  find  herself  confronted  with  an  immense  foreign 
indehtedne.ss.  There  is  only  one  way  in  which  she  can 
discharge  it,  and  that  is  by  developing  her  natural 
resources — in  other  words,  her  .soil  and  its  contents  and 
its  products,  her  untold  riches  in  timber  and  minerals. 
These  riches  at  present  are  lying  idle  and  almost  un- 
touched. 

Why?  The  answer  lies  on  the  surface.  Ru.ssia  ha.s 
virtually  no  railways  and  few  roads.  With  a  population 
of  little  more  than  one-half,  and  with  an  area  of  only 
one-third  Ru.ssia's,  the  United  States  has  more  than 
five  times  the  mileage  of  railways.  That  explains 
ever>-thing.  It  explains  why  Russian  industrialism  is 
still    in   its   infancy   and   why   the  amazing   wealth   of 


the  country  has  never  been  developed.  Multiply  means 
of  communication  and  means  of  transport,  and  Russia's 
material  future  is  beyond  comparison  greater  than  that 
of   any    other    land. 

Russia  and  Siberia  open  a  field  for  commercial  and 
industrial  development  incomparably  greater  than  any 
other  country  in  the  world.  Russia  cannot  do  this  work 
alone:  she  requires  the  enterprise  and  the  financial 
and  technical  cooperation  of  our  traders,  industrialists, 
and  engineers,  to  the  mutual  political  and  economic 
benefit  of  the  Russian  and  British  peoples.  I  urge 
that  consideration  as  one  of  the  chief  reasons  why 
the  British  government  and  the  British  people  should 
watch  with  solicitude  the  course  of  events  in  Russia 
and  should  frame  a  Russian  policy  on  far-seeing  and 
sympathetic  lines.  It  is  certainly  an  important  reason, 
and,  one,  moreover,  that  no  people  living,  as  we  do, 
by  commerce,  can  ignore,  and  that  time  can  only  em- 
phasize. For  if  economic  laws  are  laws  of  nature,  and 
govern  the  political  economy  of  the  universe — and  it 
has  been  shown  that  Bolshevism  in  Russia  was  largely 
due  to  the  bad  economic  conditions,  disorganization, 
and  discontent — it  follows  that  a  prosperous  and  free 
Russia  will  be  a  conservative  and  enlightened  nation, 
a  sure  guardian  of  civilization  and  the  future  peace 
of  the  world. 

It  is  a  British  interest  of  the  first  moment,  and  from 
every  conceivable  standpoint,  that  Russia  should  re- 
gain her  freedom  and  her  power.  In  helping  her  to 
do  so,  in  exorcising  the  evil  spirits  that  now  possess 
her,  we  may  be  sure  we  are  furthering  the  cause  of 
civilization  itself  far  more  than  any  selfish  or  material 
interest  of  our  own.  Two  things  are  imperatively 
needed  if  the  sanity  and  safety  of  the  world  are  to  be 
secured  and  if  mankind  is  to  go  forward  under  a  hap- 
pier despensation :  One  is  that  Bolshevism  should 
he  beaten  down ;  the  other  is  that  Russia  should  he 
raised  up. 


Mining  Congress  and  Unemployment 

The  American  Mining  Congress  has  issued  a  request 
to  its  members  to  cotiperate  with  the  War  Departmert 
and  the  Department  of  Labor  in  connection  with  tho 
finding  of  work  for  returning  soldiers.  A  blank  is  be 
ing  sent  out,  in  order  to  obtain  the  necessary  informa- 
tion,  the   questions  asked   being   as    follows: 

I     ITow  in.iiiy  iiiln.MS.  ."killed  mill  unsklllfd.  can  you  use  If  »oni 

III     \ll\l     111    OlHf? 

•J     If  voii  riinnol  ii.«i>  men  now.  how  niiU-kly  will  you  nonl  nn-n . 
3.    I'^Ktlniiili-   IliP   numbi'i-   In   oiirh   i-liiKsinriillon   ami   klml    of   oin- 

liloynirnt. 
<.    Wiitri'-''   to  bo  pnlil   In  e.ich  olaMinrallon   :im1   kind   of   cmploy- 

riiont. 
r,    How  itmnv  uppriiillinl  men  nnil  wimt? 
fi.    WiiKe."   of  npiMliillxi'il    men? 
7.    I.lvlnc  ronilltlon.i  iiml  ronl.i. 
s.    la  llils  eniploymint   prrninnenl  or  tempornry? 
!>.   Will   villi   piiv   iiiiiiniiiiiiiiiloii   from  nny  Blven  point? 
Ill     Iiii    (Oil    himiil    >i>ni-   iiiiployeKM? 
11.   Have  yoii   nny  prrfi-rencc  ««   to  mnrrlwl  or  immnrrled   men. 

iiiloi-    or    rnir? 
IJ.   Do  you  wish  lo  specify  union  or  non-union  men. 

If  it  is  desired  to  apply  for  the  release  and  return  of 
any  jiarticular  men.  the  reouest  should  be  made  on  a 
separate  sheet  In  all  cases  the  question  as  to  remunera- 
tion must  be  an.swered,  and  information  given  as  to 
whether  the  position  is  now  available  or  will  be  within 
a  reasonable  time. 


March  1,  1919 


ENGINEERING  AND  MINING  JOURNAL 


409 


Platinum  at  Franklin  Camp,  B.  C. 

Victoria  Correspondence 

The  recent  establishment  of  the  fact  that  there  is 
platinum-bearing  mineral  in  the  Franklin  camp,  near 
Grand  Forks,  B.  C.,  has  caused  a  flutter  of  interest 
in  British  Columbia  mining  circles.  William  Thomlin- 
son,  ore  sampler  for  the  Canadian  Munition  Resources 
Commission,  spent  some  time  in  that  district  late  last 
summer,  and  his  report,  which  has  just  been  published, 
is  accepted  by  some  as  indicating  that  prospectors  are 
close  on  the  trail  of  the  source  of  the  platinum  which 
has  been  found  in  the  placer  ground  of  the  Tulameen 
River. 

Mr.  Thomlinson  states  that  he  is  authorized  to  make 
public  the  following  information  regarding  the  tests 
for  platinum  made  on  the  material  taken  by  himself, 
in  September,  1918,  from  mineral  claims  situated  on 
the  so-called  "black  lead"  in  Franklin  camp,  Grand 
Forks  mining  division.     He  proceeds: 

"Early  in  the  month  of  August  I  visited  Franklin 
camp  and  took  samples  from  the  various  workings  on 
the  Maple  Leaf  mineral  claim,  and  sent  the  samples  to 
the  Dominion  assay  office  at  Vancouver  to  be  assayed 
for  platinum.  Two  of  the  samples  from  the  Maple 
Leaf  claim  taken  from  an  open  cut  from  which  two 
cars  of  copper  ore  had  been  shipped  were  found  to 
contain,  respectively,  .15  oz.  and  .17  oz.  of  platinum  per 
ton,  and  the  results  appear  to  me  to  indicate  that  the 
platinum  content  of  the  ore  was  roughly  proportionate 
to  the  amount  of  the  primary  copper  minerals,  especially 
chalcopyrite,  showing  in  the  ore. 

"Later  J.  J.  O'Neil,  of  the  Dominion  Geological 
Survey,  visited  the  Maple  Leaf  claim  with  me,  and,  being 
interested  in  the  mode  of  occurrence  of  the  platinum, 
took  a  sample  of  almost  pure  chalcopyrite,  occurring  as 
a  small  lense  in  the  pyroxenite,  and  had  the  sample 
assayed  for  platinum  at  the  Dominion  assay  office  at 
Vancouver.  This  sample  showed  a  content  of  .38  oz. 
platinum  per  ton. 

"The  mineral-bearing  gangue  on  the  Maple  Leaf 
claim  is  mainly  pyroxenite,  with  some  tongues  or  in- 
clusions of  augite-syenite  on  the  hanging-wall  side  of 
the  lode,  and  the  copper  minerals,  principally  chalcopy- 
rite, occur  in  bunches  and  veinlets  and  as  disseminated 
specks,  throughout  the  pyroxenite  and  the  syenite. 

"Owing  to  good  results  from  the  Maple  Leaf  samples, 
and  noting  that  the  pyroxenite  zone,  or  so-called  "black 
lead,"  extends  almost  entirely  across  Franklin  camp,  I 
visited  and  sampled  all  the  principal  properties  situated 
on  the  pyroxenite-syenite  contact  zone.  On  most  of  the 
claims  so  situated,  the  lode  material  appeared  to  be 
barren  of  economic  minerals;  but  on  several  of  the 
claims  there  could  be  seen  at  or  near  contacts  a  tendency 
for  the  copper  or  iron  sulphides  to  form  mineralized 
belts  or  masses.  Most  of  my  samples  were  taken  from 
places  where  such  segregations  of  copper  and  iron 
sulphides  occurred,  and  especially  from  where  the 
copper-bearing  minerals  were  in  evidence,  though  the 
oxides  and  sulphides  of  iron  were  also  included  in  the 
samples. 

"Although  most  of  the  samples  taken,  on  being 
assayed,  showed  appreciable  amounts  of  platinum,  it 
cannot  yet  be  stated  with  certainty  that  more  than  very 


small  portions  of  the  'black  lead'  or  pyroxenite  belt  can 
be  mined  on  a  commercial  basis. 

"In  the  samples  assayed  there  appeared  to  be  certain 
proportions  between  the  copper-bearing  minerals  present 
and  the  platinum  and  the  platinum  contents;  but  at  the 
Mountain  Lion  claim  the  platinum  appears  to  be  entirely 
associated  with  sulphides  and  oxides  of  iron. 

"Whether  the  platinum  occurs  as  native  platinum  or 
as  sperrylite,  the  arsenide  of  platinum,  has  not  yet 
been  determined;  but  I  presume  it  may  be  in  the  latter 
form  and  associated  with  the  sulphides  and  oxides  of 
copper  and  iron  where  they  are  found  segregated  in 
the  pyroxenite  zone. 

"On  several  properties,  such  as  the  Gloucester  M.  C, 
situated  near  to  and  on  the  dip  of  the  pyroxenite  zone, 
platinum  may  also  be  found  associated  with  the  sulphide 
ores,  and  perhaps  it  may  be  advisable  to  have  aU  the 
ores  of  the  entire  camp  tested  for  the  metals  of  the 
platinum  group. 

"There  is,  however,  much  to  be  learned  regarding 
the  mode  of  occurrence  of  the  platinum,  and  as  to  the 
average  value  of  the  material  forming  the  so-called 
'black  lead.* 

"It  is  probable  that  only  certain  portions  of  the 
pyroxenite  zone  contain  platinum,  copper,  or  other 
metals  in  economic  amounts.  Therefore,  much  further 
investigation  may  be  required;  but  I  certainly  consider 
the  matter  worthy  of  detailed  research  on  the  part  of 
the  government  or  of  the  large  mining  corporations. 

"Samples  of  the  undernamed  properties  contained 
platinum  as  follows:  Maple  Leaf,  three  samples,  .15, 
.17  and  .38  oz. ;  Lucky  Jack,  three  samples,  .04,  .96  and 
.08  oz. ;  Mountain  Lion,  two  samples,  .09  and  .09  oz. ; 
Golden  Age,  one  sample,  .06  oz. ;  Averill  Gap,  two 
samples,  .09  and  .09  oz. ;  Buffalo,  two  samples,  .08  and 
.19  oz. ;  Ottawa,  one  sample,  .06  oz.;  and  Columbia, 
one  sample,  .04  ounce." 


Alaska  Treadwell,  Alaska  Mexican,  and 
Alaska  United  Gold  Mining  Companies 

A  report  issued  by  President  F.  W.  Bradley,  of  the 
Alaska  Treadwell,  Alaska  Mexican,  and  Alaska  United 
Gold  Mining  companies,  on  Oct.  23,  1918,  covers  the 
operation  of  those  companies  on  Douglas  Island,  Alaska, 
for  the  twelve  months  of  1917  and  six  months  of  1918, 
in  addition  to  the  secretary's  balance  sheet  as  of  June 
30,  1918. 

A  shoi-t  summary  of  conditions  leading  u-p  and  sub- 
sequent to  the  flooding  of  the  Treadwell,  "700,"  and 
Mexican  mines  is  given,  and  it  is  stated  that  the  prob- 
ability of  reopening  the  flooded  workings  will  depend 
on  the  development  at  the  Ready  Bullion  mine.  At  this 
mine,  from  Jan*.  1,  1917,  to  Sept.  30,  1918,  there  was 
milled  328,990  tons,  which  gave  a  total  yield  of  $724,- 
686.19,  at  a  cost  of  $826,819.42,  which  includes  $54,- 
691.89  for  shaft  sinking,  new  headframe  and  shaft- 
house,  and  $126,428.51  which  has  been  spent  in  safe- 
guarding the  mine  against  salt-water  leaks.  At  the 
Ready  Bullion,  an  Alaska-Juneau  type  of  caving  stope 
has  been  cut  out  in  the  foot-wall  country  above  the  450 
level,  about  600  ft.  inland  from  the  shore  line,  to  secure 
waste  to  fill  the  cavities  left  in  the  mine  as  the  broken 
ore  and  caved  pillars  are  drawn  and  hoisted  for  the 
mill.     The  report  states  that  the  shaft  has  now  been 
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sunk,  a  crosscut  started  for  the  2800  level,  and  develop- 
ment is  being  continued  on  the  2600  le"el. 

The  following  table  gives  the  receipts  and  expendi- 
tures for  the  three  companies  during  18  months  ending 
June  30,  1918'. 

RECEIPTS  AND  EXPE-VDITIRES  OF  .\I.A.si;A  TRE.\I)\VELI.,  .-iLASKA 
ME.XICAN,  AND  ALA.SKA  IN'ITED  GOLD  .MINI.VO  COMPA.NIES 

Kcri'ints        Enponriituris   Exoe.^s  of  Ronipis 
Companira  Twilvc  Months  of  191  7    Over  Expenditurrs 

Trcadwrll  $2.370,799. 93      $1,999.178  52       $371,621.31 

Mexiran  212,92358  149.680  32  63,243.26 

United...  771,55402  861,788.52  90,234.50(;i 

SixM..nth9of  1918 
Treadwpll.  $441.718  50         $418,00601         $23,712.49 

Mrziran 35,033  33  37.933.57  2,90024i..l 

United.  190,498  99  284,622  20  94,123  21(71 

(u)  Expeadituroa  ovir  receipts. 

Exploration  at  the  Shakan  molybdenite  property  con- 
sisted of  a  tunnel  driven  320  ft.  on  the  strike  of  the 
vein,  which  shows  an  average  width  of  7.7  ft,  with  an 
average  of  1.89 ''r  molybdenite.  In  addition  to  the  de- 
velopment work,  a  wharf,  warehouse  and  shop  have  been 
built  and  a  tramway  to  the  mouth  of  the  tunnel  is  under 
construction. 

Mercantile  business  owned  exclusively  by  the  Tread- 
well  company  earned  a  profit  of  $76,754.81  in  1917  and 
$23,206.54  during  the  first  six  months  of  1918.  Inven- 
tory as  of  June  30,  1918,  shows  supplies  on  hand  total- 
ing $53S',039.17. 

The  Douglas  Island  companies  own  and  operate  three 
hydro-electric  plants,  which  have  all  been  tied  in  with 
the  Ala.ska-Juneau  steam-electric  plant,  and  this  has 
enabled  them  to  sell  and  offer  for  sale  all  their  steam- 
electric  generating  machinery  and  boilers.  Net  earn- 
ings from  the  sale  of  power  were  $62,678  in  1917, 
and  $15,493.51  for  the  first  six  months  of  1918. 

Development  on  the  2800  level  of  the  Ready  Bullion 
mine  is  to  proceed  as  the  mine  operations  pay  for  the 
work,  after  making  as  large  payments  as  possible  on  the 
indebtedness  of  the  Treadwell  company.  Mr.  Bradley's 
report  closes  as  follows:  "The  affairs  and  operations 
of  the  three  Douglas  Island  companies  are  so  inter- 
locked that  it  seems  more  logical  to  wind  up  all  their 
lives  concurrently  with  the  working  out  of  the  Ready 
Bullion  mine,  rather  than  to  start  any  immediate  disso- 
lution proceedings.  Besides,  such  proceedings  should 
be  postponed  until  the  verdict  for  or  against  the  future 
of  the  Ready  Bullion  mine  has  been  rendered  by  the  2800 
level  development  work.  In  the  meanwhile,  continued 
patience  should  be  asked  of  the  shareholders  in  the 
matter  of  dividend  payments." 


Government  Tools  for  Trade  Schools 

A  bill  (House  No.  15,625)  has  been  introduced  in  the 
Hou.se  by  Representative  Caldwell,  of  New  York,  under 
which  high  schools  and  other  educational  institutions 
in  the  United  States  may  be  e(|uipped  with  a  first-class 
machine  ^hnp  for  industrial  training.  The  machines 
with  which  to  e<(uip  the.se  .schools  are  now  in  the  pos- 
session of  the  War  Department,  and  Mr.  Caldwell  pro- 
poses that  "the  Secretary  of  War  shall  lend  them  to 
trade  and  technical  schools,  universities,  and  other  recog- 
nized educational  Institutions,  which,  in  the  discretion 
of  the  Secretary  of  War.  should  have  such  eiiulpment." 

The  Government  is  protected,  it  being  provided  that 
"each  institution  .so  equipped  shall  he  responsible  to  the 
United  States  of  America,  under  regulations  to  be 
T^rescribed  by  the  Secretary  of  Wnr.  for  the  proper  care 


of  and  the  safe  return  of  such  equipment  when  de- 
manded, ordinary  wear  and  tear  excepted." 

There  is  estimated  to  be  between  $200,000,000  and 
J300, 000,000  worth  of  Government-owned  machine  tools, 
bought  on  account  of  the  war,  of  which  amount  per- 
haps one-third  may  be  absorbed  by  existing  arsenals. 
The  remainder,  according  to  the  terms  of  the  appro- 
priation bill  under  which  they  were  bought,  must  be 
sold  to  bring  the  greatest  possible  returns  to  the  Gov- 
ernment. 

There  is  no  ready  market  for  these  tools  at  the 
present  time,  machine  shops  throughout  the  country 
being  overstocked  on  account  of  their  expansion  dur- 
ing the  war.  Therefore,  the  sale  of  these  tools,  unless 
made  at  a  considerable  loss,  will  be  strung  over  a  num- 
ber of  years,  which  will  have  the  effect  of  demoraliz- 
ing the  machine-building  industry  and  lowering  wages 
in  that  field.  This  will  also  entail  the  storage  of  the 
tools  at  the  Government  expense,  and  storage  charges 
on  this  class  of  machinery  approximate  20c.  per  sq.ft. 
per  annum. 

The  proposed  plan  should  appeal  with  particular 
strength  to  labor  organizations,  as  it  will  put  each  of 
their  members  in  the  mechanical  trades  in  a  position 
to  better  his  equipment  for  competition  in  the  labor 
market,  and  at  the  same  time  put  to  the  best  practical 
use  equipment  which  he  and  his  fellow  machinists  have 
already  produced. 

There  is  a  precedent  in  this  proposal  in  that  the 
War  Department  has  been  for  many  years  empowered  to 
lend  military  equipment  to  National  Guard  organizations 
and  other  bodies  for  military  training  purposes.  This 
material  can,  of  course,  all  be  recalled  in  case  it  is 
needed  in  the  event  of  another  war.  Before  munitions 
can  be  made,  however,  the  United  States  must  have  the 
machines  with  which  to  make  them,  and  the  proposal 
gives  a  means  not  only  to  educate  in  the  public  schools 
of  America  all  who  desire  to  become  mechanics,  but 
also  provides  storage  on  this  material  at  no  cost  to  the 
Government,  and  insures  its  availability  when  needed. 


Natural  and  Synthetic  Nitrate 

A  correspondent  of  The  Times,  London,  is  quoted  in 
the  Wcxi  Coast  Lradrr  as  saying  that,  except  perhaps  in 
Germany,  not  much  progress  has  been  made  in  the 
actual  manufacture  of  synthetic  nitrate,  though  prep- 
arations have  been  made,  presumably  as  war  measures. 
Whether  these  will  materialize  to  any  extent  as  com- 
mercial propositions  under  peace  conditions  remains  to 
be  seen.  With  the  fall  in  exchange  and  reduction  in 
the  gold  premium,  the  coat  of  production  of  nitrate  of 
soda  in  Chile  has  been  reduced  by  about  2s.  per  quintal. 
Before  the  war  there  was  almost  as  much  sulphate  of 
ammonia  being  produced  as  is  the  ca.se  now.  and  as  the 
demand  for  nitrate  of  soda  and  sulphate  of  ammonia 
will  almost  certainly  be  far  greater  than  in  pre-war 
times  for  agricultural  purposes,  it  is  reasonable  to  as- 
sume that  nitrate  producers  will  be  able  readily  to  dis- 
pose of  at  least  their  pre-war  output. 


The  Kerr  Lake  ^lininir  Co.  reports  for  the  fiscal  year 
ended  Aug.  .TL  1918,  n  production  of  2.68'J.993  oz.  of  silver 
at  an  operating  cost  of  'J8c.  per  oz.  Development  work  to 
the  extent  of  3088  ft.  during  the  year  maintained  the  com- 
pany's ore  reserves,  despite  the  record  production. 
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Valve  control  by  electrical  means  is  an  attractive 
idea  from  every  point  of  view,  and  the  scope  of 
application  is  capable  of  considerable  expansion.  An 
arrangement  for  use  in  connection  with  the  blowers 
which  supply  air  to  blast  furnaces  is  described ;  and 
the  details  of  control  and  the  safety  measures  pro- 
vided should  prove  of  interest. 


A  mechanically  operated  pulp  sampler,  by  which 
an  impartial  sample  is  obtainable,  is  a  necessary 
part  of  the  equipment  in  almost  all  wet  crushing 
mills.  The  apparatus  described  and  illustrated 
herewith  is  not  designed  along  entirely  new  lines, 
but  several  improved  features  have  been  incor- 
porated, and  actual  results  have  proved  its  efficiency. 


Electrical  Valve  Control 

Motor-operating  mechanisms  have  been  applied  to 
numerous  water  and  steam  valves,  especially  those  of 
large  size  and  where  it  was  desirable  to  operate  the 
valves  from  a  distant  point.  However,  only  recently 
have  they  been  used  for  purely  industrial  applications. 
Electrical  engineers  of  steel  plants  will  be  particularly 
interested  in  the  accompanying  illustration,  which 
shows  two  Dean  valve  controls  on  the  delivery  side  of 
the  blowers  which  supply  air  to  the  blast  furnace  of 
the  Mark  Manufacturing  Co.'s  new  plate  mill  near 
Indiana  Harbor,  Indiana. 

The  air  for  the  blast  furnace  is  supplied  by  two 
Ingersoll-Rand  5-stage  turbo  blowers  rated  at  4000  hp.. 
v.ith  a  speed  of  2250  to  2800  r.p.m.  and  an  air  delivery 
of  34,400  to  55,000  cu.ft.  per  min.,  at  14  lb.  pressure. 
The  air  is  taken  in  through  two  72-in.  intakes,  the 
screened  top  of  one  of  which  can  be  seen  in  the  illus- 
tration. The  two  discharge  lines  are  36-in.  in  diameter 
and  lead  from  the  blowers  in  the  power  house  to  the 
main  discharge  line  just  outside.  There  are  two  36-in. 
gate  valves  placed  at  the  point  where  the  36-in.  lines 
enter  the  48-in.  main  discharge  line. 

From  the  illustration  it  will  be  seen  that  the  valves 
are  approximately  15  ft.  above  the  ground;  hence  they 
would  be  inaccessible  to  operate  by  hand.  It  would 
also  be  inconvenient  to  operate  the  steam  throttle  on 
the  turbo  blowers  and  valves  simultaneously.  At  least 
two  attendants  would  be  required  to  close  the  throttle 
of  the  turbine  and  the  gate  valve  at  anywhere  near 
the  same  time.  Therefore,  to  make  the  operation  of 
the  valves  convenient,  and  to  guard  against  serious 
irregularities  of  the  air  flow  to  the  blast  furnace,  two 
Dean  valve  controls  were  installed  in  the  two  36-in. 
discharge  lines,  with  the  valve-control  stations  near  the 
turbine  throttles.  With  this  equipment  the  engineer 
can  start  the  turbine,;  and  then,  by  merely  placing  the 
handle  of  the  valve-control  station  in  the  open  position, 
open    the    corresponding    discharge    valve.      This    con- 


venient and  speedy  control  is  especially  desirable  when 
changing  from  one  turbine  to  another.  The  importance 
of  being  able  to  open  and  close  these  two  valves  rapidly 
v.'ill  be  appreciated  when  it  is  remembered  that  blast 
furnaces  are  seldom  shut  down,  although  it  is  often 
necessary  or  desirable  to  shut  down  a  turbo  blower. 

The  Dean  valve  control  is  made  by  the  Cutler-Hammer 
Co.,  of  Milwaukee  and  New  York.  Primarily,  it  con- 
sists of  a  high-torque  squirrel-cage  motor,  limit 
switches,  with  special  gear  arrangement,  and  one  or 
more  control  stations. 

The  Dean  system  is  entirely  electrical  in  operation, 
using  a  fully   inclosed  motor  as   the  source   of  power. 


ELECTRICAL  VALVE   CO.XTROL  ON   BLOWER  DISCHARGES 

This  motor  runs  at  a  speed  of  about  1600  r.p.m.  and  is 
connected  to  a  system  of  combined  woi-m  and  planetary 
gearing  for  the  purpose  of  speed  reduction  to  the  valve 
stem.  The  gearing  is  inclosed  in  an  oil-tight  casing, 
and  the  limit  mechanism  is  included  in  a  space  above 
the  gearing,  the  whole,  together  with  the  motor,  forming 
a  single  unit  with  only  four  bolting-dowii  holes.  All 
cables  from  the  motor  to  the  limit  switch  are  incased  in 
steel  conduit,  and  the  unit  is  as  impervious  to  moisture 
as  it  is  possible  to  make  it.  The  motor  is  easily  re- 
movable from  the  casing  and  can  be  changed  in  a  few 
minutes. 

The  weak  feature  of  most  electrical  valve  controls  is 
the  inability  to  seat  the  gate  securely  under  all  con- 
ditions, caused  by  the  motor  circuit  being  interrupted 
before  the  limit  of  travel  is  reached,  and  the  gate  being 
allowed  to  drift  into  its  seat.  This  drift  is  a  most  un- 
certain  quantity   and   is   dependent  on   friction   of   the 
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moving  parts.  The  Dean  system  drives  the  valve  gate 
directly  into  the  seat,  under  power,  and  to  the  exact 
point  of  tight  closing,  after  which  the  trip  mechanism 
releases  the  motor  and  gears  from  the  valve  stem,  thus 
entirely  eliminating  over-travel,  due  to  momentum  of 
moving  parts.  It  is  this  momentum  that  is  the  cause  of 
jamming  the  gate. 

Control  of  the  valves  is  secured  by  small  control  sta- 
tions, placed  in  heavy  cast-iron  boxes  suitable  for 
attaching  to  a  wall  or  floor  standard;  and  as  many 
points  of  control  as  is  desired,  for  one  valve,  may  be 
obtained,  at  any  distance  from  the  valve.  Each  station 
is  fitted  with  indicating  lights  showing  the  position  of 
the  gate. 

The  application  of  the  Dean  system  to  an  existing 
standard  gate  valve  is  accomplished  by  furnishing  a 
new  yoke  and  a  pair  of  driving  gears,  and  it  may  be 
installed  without  putting  the  valve  out  of  service.  It 
is  particularly  adaptable  to  valves  of  the  outside  screw- 
and-yoke  type,  as  pads  for  the  support  of  the  unit  may 
be  welded  onto  the  existing  yoke. 


Automatic  Ore-Pulp  Sampler 

The  illustration  shows  a  design  of  wet-pulp  sampler 
which  is  actuated  by  a  mechanism  directly  connected 
with  a  contrivance  similar  to  a  certain  type  of  water 
or  solution  gage.  The  sampler  possesses  some  features 
not  found  in  the  usual  type  of  water-actuated  machine. 
Mention  is  made  of  the  apparatus  in  Bulletin  164  of 
the  Institution  of  Mining  and  Metallurgy;  and  the 
drawing  and  data  appear  in  connection  with  a  report 
made  by  the  Cornish  Subcommittee  of  the  Tin  and 
Tungsten  Re.search  Committee. 

It  was  necessary  to  select  a  sampler  in  which 
confidence  could  be  placed.  Accordingly,  preliminary 
experiments  were  made  on  a  portion  of  the  pulp  stream 


>Ht/en  Louneter  fo  7iop/er 


the  pulp   passing   was   collected    in   a  large   receptacle, 
evaporated,   dried,  and   sampled. 

Being  satisfied  that  the  horizontally  moving  sampler 
fulfilled  the  requirements,  the  committee  had  three  of 
these  made  for  sampling  the  pulp,  and  a  larger  one  for 
sampling  the  effluent  from  the  mill.  Three  samplers  of 
this  pattern  and  size  were  arranged  to  work  in  unison 
by  being  attached  at  the  required  distance  to  a  long 
rod  moving  on  roller  guides  in  front  of  the  three  bat- 
teries, to  which  rod  a  reciprocating  motion  was  given 
by  a  tippler,  actuated  by  water.  The  oscillation  of  the 
tippler  caused  the  samplers  to  cut  their  respective  pulp 
irtreams  at  the  same  moment,  the  interval  between! 
successive  cuts  being  governed  by  the  rate  of  flow  of! 
water  into  the  tippler. 

The  three  samplers  having  been  fixed  in  position  in 
front  of  the  mill,  a  preliminary  trial  run  was  made  to 
ascertain:  (1)  The  number  of  cuts  per  hour  required 
to  produce  a  pail  full  of  pulp  per  day  from  each  battery; 
(2)  to  establish  the  solid-to-liquid  ratio  of  each  sample 
in  (1).  The  results  of  the  trial  are  shown  in  the 
accompanying  table. 

DETAILS  OF  OPERATION  OF  AUTO.MATIC  SAMPLER 

Pattern    Length 
of  10-        of 
N.)  of     .'^tamp   Run 
Battery  Battery    Hoi 


Holmao 
Holman 
Harvey 


.\o  of    Dry 
Cuts    Solids 


456  5 
478. 0 


-  Pulp  - 

Watfr 

2435  5 

2694  0 


ToUl 
2892 


Solid- 
Li'iuid 
Ratio 


5  3 


60       553.5       2588  5 


,  •>^n°,'if  '— Batteries  No.  I  and  No.  2  are  of  1050-lb.  sUmpa:  Battery  No.  3  it  <.l 

12>0-lb.  stamps. 

.1  ^l°"i '  ~r         *"'"  ''"■'■""'°  state*  that  the  weights  are  prartirally  in  proportion 

The  figures  in  the  table  showing  the  amount  of  dry 
solids  taken  by  each  sampler,  being  closely  in  accord 
with  the  relation  of  the  stamp  weights,  justified  the 
decision  to  add  together  the  whole  of  the  pulp  obtained 


Tub  sunk  in  Orounet  in  .••AcA 
Sa'np/^  Ao*p^/i  pbew^ 


MFTTHnn   OF  OPERATING   onK-I'll.i"   .SAMri.KR 


to  ascertain:  fl)  The  relative  merits  of  different  slot 
movements,  and  whether  the  slot  should  move  hori- 
zontally and  parallel  with  the  axis  of  the  stream  or  at 
right  angles  to  it  and  down  through  it;  (2)  the  .solid-to- 
liquid  ratio  of  the  sample  taken;  (3j  the  aolid-to-Iiquid 
ratio  of  the  whole  of  the  pulp  flowing. 

Two  similar  slot  .samplers  were  fixed  to  take  the  pulp 
stream  in  series,  one  moving  horizontally  and  parallel 
with  the  axis  of  the  stream,  the  other  moving  at  right 
angles  to  it  and  down  through  it.  For  a  period  of  46 
min.,  while  the  samplers  were  working,  the  whole  of 


in   each   of   the   three   pails   to   form    the   daily   .sample 
of  the  mill  pulp. 

In  the  preliminary  trial  the  number  of  cuts  per  hour 
was  1.').  but  it  was  decided  to  increase  this  to  20  for 
the  final  test.  All  tailings  or  effluent  from  the  various 
parts  of  the  mill  left  it  in  one  main  stream,  except 
a  small  quantity  of  overflow  water  which  was  pumped 
back  for  dressing  purposes.  This  latter  was  measured 
and  its  fine  suspended  materi.il  as.sayed.  The  result, 
affecting  the  as.^ay  value  of  the  main  eflluent  by  only 
0.06  lb.  of  Sn  per  ton,  was  considered  negligible. 
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Agreement   Reached  on  Oil-Lands  Bill 

After  years  of  consideration,  the  House  and  the  Sen- 
ate conferees  have  agreed  upon  a  measure  "to  encourage 
and  promote  the  mining  of  coal,  phosphate,  oil,  gas,  and 
sodium  on  the  public  domain."  The  House,  after  some 
discussion,  accepted  the  conference  report  upon  this,  the 
Oil-Lands  Leasing  Bill.  So  far  as  oil,  sodium,  and 
phosphate  are  concerned,  the  bill  provides  for  leasing. 
In  the  case  of  coal,  however,  there  is  a  sale  provision 
as  well. 

The  conference  report  brought  out  an  acrimonious 
discussion  in  the  Senate.  Senator  Smoot  was  the  chief 
opponent  to  its  acceptance.  Senator  Pittman,  in  sub- 
mitting the  conference  report,  spoke  as  follows  with 
regard  to  the  oil  feature  of  the  measure: 

The  Senate,  in  dealing  with  the  oil  situation,  did  not  disturb 
that  portion  of  the  public  domain  which  was  reserved  for  the 
benefit  of  the  Navy.  The  Secretary  of  the  Navy  and  the  Sec- 
retary of  the  Interior  reserve  certain  of  the  public  lands  which 
were  supposed  to  carry  or  did  carry  oil,  for  the  use  and  benefit 
of  the  Navv.  In  our  biU  providing  for  the  leasing  of  oil  lands 
we  eliminated  all  that  land.  The  House,  however,  incorporated 
in  its  bill  a  provision  for  the  development  of  those  Navy  reserves. 
The  provision  in  the  House  bill  was  that  the  claimant  of  an  oil 
well  or  rather,  the  claimant  of  a  mining  claim  under  existing 
law  who  had  developed  an  oil  well  that  was  producing,  should 
have  the  righr,  upon  the  surrender  of  all  claim  of  title  to  the 
mining   claim   under   existing   law.   to   a   lease  of   the   well. 

That  prevision  was  drawn  by  the  Secretary  of  the  Navy,  the 
Attorney  O.  neral  and  the  Secretary  of  the  Interior.  We  adopted 
that  in'toto.  In  other  words,  as  far  as  the  Navy  reserves  were 
concerned,  we  have  adopted  everything  that  the  Department  of 
the  Navy  the  Interior  Department,  and  the  Department  of  Jus- 
tice have  asked  us  to  adopt.  As  far  as  the  Navy  reserves  are 
concerned,  we  reached  a  compromise.  The  House  biU  provided 
that  outside  naval  oil  reserves,  where  a  man  had  developed  an 
oil  well  in  good  faith,  without  fraud,  upon  the  public  domain, 
under  the  belief  that  he  was  doing  it  under  existing  law.  he 
.should  have  a  right  to  a  lease  on  the  claim,  provided  he  surren- 
dered all  claim  of  title,  at  a  royalty  of  not  less  than  one-eighth, 
to  be  fixed  by  the  Secretary  of  the  Interior,  both  as  to  past  royalty 
and  as  to  future  royalty.  .  .  .  The  Senate  bill  provided  ex- 
pressly that  the  rovalty  should  be  a  fixed  amount,  one-eighth, 
as  to' past  production  and  future  production.  The  compromise 
was  that  as  to  past  production,  which  had  probably  been  ex- 
pended in  the  form  of  dividends  or  costs  of  new  developments, 
there  should  be  a  fixed  royalty  of  one-eighth,  and  as  to  the 
future  royalties  under  the  lease  it  should  be  not  less  than  one- 
eighth  and  as  much  more  as  the  Secretary  of  the  I"  «"°':  ^h""'"* 
•state.  That  was  the  compromise  and  that  is  the  bill  of  the  con- 
ferees. 


operating  with  it  have  examined  1200  manganese  de- 
posits since  the  beginning  of  the  war.  At  the  crest  of 
domestic  production,  there  were  22.5  properties  on  a 
shipping  basis.  There  are  now  40  operations  still  do- 
ing work,  but  they  are  being  kept  alive  by  old  contracts 
in  practically  every  case. 

The  new  contract  arranged  recently  for  Arkansas 
ore  shows  clearly,  it  is  held,  that  the  consumers  will  so 
penalize  the  siliceous  ores  as  to  leave  no  chance  for 
their  profitable  production. 


Protection  for  Manganese  Unlikely 

Efforts  to  continue  the  domestic  production  of  man- 
ganese will  not  be  encouraged  by  the  Government,  it  is 
understood.  The  more  promising  reserves  of  this  ma- 
terial offer  only  one  year's  supply.  Additional  reserves 
contain  another  year's  requirements,  but  it  is  felt  that 
these  should  be  let  alone  for  a  possible  emergency.  Of 
course  it  would  be  impossible  to  make  these  reserves 
available  in  two  years'  time.  The  matter  has  been 
looked  into  by  the  Tariff  Commission,  and  it  is  regarded 
as  unlikely  that  any  effort  will  be  made  to  secure  tariff 
protection  for  the  domestic  manganese  industry. 

The  U.  S.  Geological  Survey  and  the  engineers  co- 


Disposal  of  Nitrate  Stocks 

The  Federal  Government  has  a  surplus  of  226,000 
tons  of  sodium  nitrate  in  the  United  States  and  120,000 
tons  in  Chile.  An  arrangement  has  been  perfected 
between  the  director  of  sales  for  the  War  Department 
and  American  importers  whereby  the  latter  agree  to 
dispose  of  the  surplus  in  this  country,  the  Government 
undertaking  to  sell  to  foreign  interests  the  stocks  held 
in  South  America.  The  importers  who  will  have  the 
responsibility  for  the  sale  of  the  surplus  are  held  out 
of  the  primary  market  for  shipment  to  the  United 
States  pending  the  distribution  and  sale  of  this  surplus, 
or  until  import  restrictions  are  removed  by  the  signing 
of  peace.  The  decision  in  this  connection  was  reached 
at  a  conference  between  the  director  of  sales,  the  nitrate 
committee,  and  representatives  of  the  War  Trade  and 
War  Industries  boards. 


Potash  Bill  Amended 

After  hearing  the  representatives  of  domestic  pro- 
ducers of  potash,  the  Senate  Committee  on  Mines  and 
Mining  amended  Senator  Henderson's  bill  in  some  par- 
ticulars and  reported  it  favorably  to  the  Senate.  Every 
effort  is  being  made  to  secure  its  consideration  at  this 
session  of  Congress,  but  it  is  regarded  as  improbable 
that  the  measure  can  be  acted  upon.  The  important 
amendment  to  the  bill  qualified  the  licensing  provision 
so  that,  for  the  first  12  months  after  the  peace  treaty 
is  signed,  the  maximum  price  of  potash  shall  not  ex- 
ceed $2.50  per  unit  of  20  lb.,  and  for  the  succeeding 
12  months  it  shall  not  exceed  $2  per  unit.  Another 
amendment  provides  that  not  more  than  one-third  of 
the  appropriation  of  $150,000  is  to  be  expended  in  any 
fiscal  year. 


The  disposition  on  the  part  of  the  House  not  to 
accept  the  war-minerals  section  of  the  validation  of 
contracts  bill  made  it  appear,  on  Feb.  24,  that  a  further 
change  in  the  section  would  be  made.  It  is  probable 
that  the  House  will  be  willing  to  accept  the  section 
if  it  is  limited  to  chrome,  pyrites,  manganese,  and 
graphite,  and  $8,000,000  is  specified  as  the  maximum 
amount  which  may  be  devoted  to  the  awards. 
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Concluding  sessions  of  the  119th  meeting  of  the 
American  Institute  of  Miniiig  and  Metallurgical 
Engineers  icere  marked  by  papers  of  much  interest 
and  by  lively  discussions.  Social  functiotts  ivere 
terminated  by  the  annual  banquet  at  the  Biltmore 
Hotel  and  a  visit  on  Thursday,  Feb.  20,  to  the  Fed- 
eral  shipbuilding    plant   at   Newark,   Neiv   Jersey. 

SESSIONS  held  on  the  first  two  days  of  the  annual 
meeting  of  the  Institute  were  briefly  reported  in 
the  last  issue  of  the  Journal.  The  presentation  of 
technical  papers  was  concluded  on  Feb.  19.  At  the  ses- 
sion of  mining,  milling,  and  geology,  held  on  that 
date,  interest  was  focused  on  three  papers  dealing  with 
the  coal  situation. 

R.  V.  Norris  stated  that  an  increase  of  75c.  a  ton 
on  anthracite  would  be  allowed  by  the  Government  in 
the  near  future.  He  said  that  from  30  to  35''f  of  the 
anthracite  mining  companies  are  now  operating  at  a  loss. 

S.  D.  Warriner  stated  that  what  the  Government  calls 
regulation  is  in  reality  restriction  of  the  law  of  supply 
and  demand.  The  coal  situation  is  worse  than  it  has 
been  painted,  he  asserted,  and  more  than  60''^  of  the 
anthracite  coal  now  being  sent  to  the  market  is  sold 
at  a  loss.  The  public  will  have  to  take  notice,  he  said, 
of  the  fact  that  the  average  annual  production  of  the 
anthracite  mines  is  below  normal. 

Edwin  Ludlow  said  that  although  the  Government  had 
allowed  the  operators  $1,. 500, 000  extra  on  some  sizes. 
wage  increases  for  the  same  period  amounted  to  $3,000,- 
000.  He  said  that  labor  conditions  in  the  mines  are  now 
unfavorable  to  increased  production,  using  the  argument 
that  increased  wages  tend  to  lessen  the  energy  of  the 
workers. 

An  Interestino  Movino-Puture  Show 

Moving  pictures  showing  operations  at  the  New  Cor- 
nelia Mining  Co.'s  plant,  mining  operations  of  the  Utah 
Copper  Co.,  of  the  Nevada  Consolidated  Copper  Co. 
milling  operations  of  the  Utah  Copper  Co.,  and  .smelt- 
ing operations  of  the  Garfield  Smelting  Co.  were  shown 
on  Feb.  19  during  the  afternoon.  The  pictures  were 
taken  by  the  U.  S.  Bureau  of  Mines,  with  the  coopera- 
tion of  the  various  companies.  The  Flureka  Pit,  at  Ely, 
Nev.,  and  the  Liberty  Pit,  of  the  Nevada  Consolidated, 
were  shown  in  a  striking  manner.  Panoramas  of  the 
McGill  smeltery  and  town  site,  of  the  Arthur  and  Magna 
concentrators,  and  of  the  Garfield  smeltery  were  thrown 
on  the  screen.  Operations  at  the  mines  at  Bingham 
Canyon  and  Ely,  Nev.,  involving  <lrilling.  bank  shoot- 
ing, and  blasting  out  ore,  were  shown  in  detail,  and  the 
method  of  loading  the  overburden  by  .steam  .shovels 
into  cars  and  dumping  was  also  depicted.  Drilling 
holes  wifh  a  churn  drill,  which  was  transferred  by  being 
loaded  onto  a  car  by  a  locomotive  crane,  was  also  illus- 
trated, as  was  the  blasting  of  boulders  in  the  way  of 


the  steam  shovel,  having  first  provided  portable  safety 
houses  for  protection  of  the  men  from  flying  debris. 

Unloading  ore  from  cars  into  bins  at  the  Arthur  and 
Magna  concentrators  was  illustrated  on  the  screen,  as 
well  as  the  feeding  of  the  ore  on  coarse  grizzlies,  pan 
conveyors,  crusher  rolls.  Impact  Screens,  and  Garfield 
tables. 

Annual  Dinner  at  the  Biltmore 

The  annual  banquet  was  held  at  the  Biltmore  Hotel 
on  Feb.  19  and  was  well  attended.  Only  three  speakers 
were  announced  on  the  prograni,  which  was  a  change 
from  previous  years.  Lawrence  Addicks,  presid- 
ing, before  introducing  the  speakers,  took  occasion  to 
commend  the  ladies  for  their  part  in  war  work,  re- 
ferring to  them  as  "companions  in  arms."  The  fir.st 
speaker  was  D.  B.  Dowling,  president  of  the  Canadian 
Institute  of  Mining  Engineers,  who  expressed  his  de- 
sire to  return  the  warm  welcome  he  and  his  comrades 
received  on  their  visit  to  this  meeting.  He  stated  that 
instead  of  Canada  being  known  as  the  "Lady  of  the 
Snows,"  it  should  be  designated  the  "Lady  of  the  Warm 
Heart,"  as  far  as  members  of  the  American  Institute 
were  concerned.  The  speaker  also  hoped  that  through 
their  allied  efforts  in  the  war.  Canada  and  the  United 
States  will  have  attained  feelings  of  mutual  respect; 
which  sentiment  brought  forth  the  cheers  of  the  diners. 

In  introducing  Sydney  J.  Jennings,  president  of  the 
Institute  during  the  last  year,  Mr.  Addicks  told  the 
story  of  the  hired  man  refusing  to  operate  one  of  the 
new  tractors  on  the  market  for  hauling  material,  on 
the  ground  that  he  had  required  20  years  to  understand 
a  mule  and  it  was  too  late  in  life  to  begin  on  a  tractor. 
The  same  situation  applied  to  understanding  "farewell 
addresses"  of  outgoing  presidents  of  the  Institute,  de- 
clared Mr.  Addicks.  He  also  stated  that  the  Institute 
never  enjoyed  a  more  prosperous  year  than  it  did  during 
Mr.  Jennings'  tenure  of  office. 

The  outgoing  president  opened  his  address  by  re- 
ferring to  the  Colorado  meeting  last  October,  when  he 
promi.sed  a  warm  welcome  to  Western  members  who 
would  attend  the  next  annual  meeting.  He  also  wished 
to  extend  the  same  welcome  to  members  of  the  Canadian 
Institute,  and  told  of  the  great  advantage  possessed 
by  a  city  like  New  York  for  such  a  meeting  of  mining 
engineers.  He  defined  a  New  Yorker  as  a  man  who, 
when  he  is  not  a  southerner,  is  a  New  Englander  who 
went  west  and  came  back  to  New  York. 

The  speaker  discussed  many  different  activities  of 
the  organization  during  the  last  year.  The  membership 
of  the  Institute  increased  to  7700,  the  largest  number 
by  far  recorded  in  its  history.  The  goal  to  be  attained, 
considering  the  advantages  offered  by  the  Institute, 
should  be  14,000.  inclusive  of  members,  associates,  and 
juniors. 

The  Institute  had  contributed  generously  toward 
winning  the  war,  and  of  the  845  members  who  wore 
the  uniform  of  the  Allies,  23  died  in  service. 
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The  president  said  that  he  haa  visited  six  of  the  15 
local  sections  during  the  year,  and  the  secretary  and 
C.  W.  Goodale,  vice-president,  had  visited  the  others. 
Certain  schisms  were  arising  in  the  mining  engineering 
profession,  among  which  was  a  movement  to  form  state 
mining  societies,  like  trades  unions,  for  the  purpose  of 
licensing  engineers.  The  idea  of  raising  the  wages 
paid  to  engineers  was  laudable,  the  president  main- 
tained, but  it  was  doubtful  as  to  whether  the  method 
suggested  was  likely  to  achieve  success.  This  there- 
fore was  the  opportunity  of  the  Engineering  Council, 
the  representative  of  all  national  engineering  bodies, 
to  focus  the  efforts  of  various  organizations  in  this  di- 
rection and  help  to  bring  the  engineer  before  the  public. 

The  change  in  name  to  that  of  American  Institute  of 
Mining  and  Metallurgical  Engineers  was  welcomed  by 
the  speaker  as  being  a  step  in  the  direction  toward 
the  inclusion  of  a  larger  number  of  men  already  inter- 
ested in  mining  or  in  closely  allied  industries. 

The  papers  presented  during  the  session,  especially 
those  on  what  were  termed  "human"  engineering,  pos- 
sessed extraordinary  interest. 

Chairman  Addicks,  in  presenting  Horace  V.  Winchell, 
the  recently  elected  president,  stated  that  the  Institute 
had  decided  to  elect  the  best  mining  geologist  in  the 
whole  city  of  Minneapolis.  However,  the  chairman  con- 
tinued in  a  humorous  vein,  the  query  arose  that  if  a 
mining  geologist  cannot  actually  mine  or  develop  a 
mine,  what  good  is  he?  The  answer  to  this  is  that,  if 
you  have  a  really  good  geologist,  and  he  likes  you,  you 
can  take  him  into  court,  and  he  will  prove  anything. 

Mr.  Winchell  addressed  the  assemblage  as  "Fellow 
prospectors,  ladies,  and  gentlemen,"  and  stated  that 
though  he  was  familiar  with  the  "apex"  in  a  geological 
sense,  he  failed  to  appreciate  the  "apex  of  the  vein" 
of  humor  of  the  chairman.  He  then  made  a  strong  plea 
to  the  assembled  engineers  to  consider  seriously  the 
part  they  are  called  upon  to  take  during  the  immediate 
future.     Continuing,  Mr.  Winchell  said  in  part: 

"Though  engineers  can  reflect  with  pride  on  the 
service  they  rendered  during  the  recent  conflict,  it  is 
not  sufficient  complacently  to  remember  the  past.  The 
engineer  should  endeavor  to  get  100 ""r  efficiency  out  of 
himself  and  his  organization.  The  factory,  mine,  and 
schools  should  provide  subjects  for  careful  considera- 
tion. The  better  we  understand  the  world  and  its  prob- 
lems, the  better  we  will  be  able  to  perform  everything 
that  concerns  our  own  welfare.  Formerly  we  needed 
foreign  capital  for  development  of  our  resources.  Now 
the  European  nations  owe  us  fabulous  sums.  This 
change  in  our  status  is  of  tremendous  importance  to 
the  engineer. 

"The  first  problem  is  the  restoration  of  the  devas- 
tated areas.  The  railroads  and  highways  of  the  world 
are  worn  out  and  must  be  renewed.  All  this  means  an 
unprecedented  effort  for  this  country.  Labor  is  in  a 
condition  of  unrest  and  uncertainty  which  must  be  read- 
justed. This  again  demands  the  intelligence  and  study 
of  engineers.  Bolshevism  is  the  antithesis  of  democ- 
racy. It  is  an  abomination  which  is  subversive  of  or- 
der and  must  be  opposed  by  every  influence  which  de- 
sires the  welfare  of  mankind.  The  engineer  is  not 
alive  to  his  possibilities.  He  is  too  retiring,  too  ab- 
sorbed, and  too  much  of  a  materialist.     He  should  take 


part  in  every  move  for  humanity,  and  should  be  a  mora! 
and  educational  force  in  every  community.  Efficiency 
stressed  too  much  becomes  an  end  in  itself.  Of  the  ef- 
ficiency of  the  German  people.  Dr.  Nicholas  Murray  But- 
ler says :  'The  war  has  taught  a  lesson.  The  proper 
place  for  efficiency  is  as  the  servant  of  a  moral  idea; 
otherwise  it  will  attain  only  disaster.'  Therefore  ef- 
ficiency should  not  be  used  solely  for  the  material  re- 
sult obtained,  often  translated  as  tons  per  hour,  but 
for  the  development  of  character. 

"The  education  of  engineers  is  too  defective  in  eco- 
nomics, and  the  bad  mining  laws  of  the  country  are  also 
the  result  of  this  lack  of  proper  education.  The  en- 
gineer has  a  keen  appreciation  of  this  defect,  but  he 
is  unable  to  provide  remedies.  He  then  becomes  cyn- 
ical when  no  remedies  are  provided  by  others.  En- 
gineers should  develop  the  ability  to  make  a  simple  an- 
alysis. They  should  develop  pride  of  profession,  pride 
of  race,  and  pride  of  country." 

Visit  to  the  Shipbuilding  Plant 

On  Thursday  the  members  of  the  Institute  and  their 
friends  visited  the  Federal  Shipbuilding  Co.'s  plant  at 
Newark,  N.  J.  The  party  reached  the  plant  in  the  fore- 
noon and  was  divided  into  small  groups,  each  under  the 
leadership  of  one  of  the  company's  staff.  The  foundry, 
boiler,  machine,  and  plate  shops  were  visited  in  turn. 
All  of  the  shops  have  been  recently  constructed,  and 
they  represent,  both  in  building  and  equipment,  the  best 
that  engineering  experience  can  devise.  The  12  ship- 
ways  contained  steel  vessels  in  various  stages  of  con- 
struction. One  large  cargo  boat,  in  an  almost  com- 
pleted condition,  was  inspected.  The  morning  was  all 
too  short  for  such  an  extensive  trip.  The  luncheon  that 
completed  the  visit  was  an  excellent  and  much  appre- 
ciated testimonial  to  the  courtesy  and  thoughtfulness  of 
the  shipbuilding  company. 


German  Vandalism 

The  Journal  has  already  drawn  attention  to  the 
lamentable  way  in  which  the  Germans  maltreated  the 
iron  mines  at  Briey  during  their  occupation  of  the 
territory  in  which  the  mines  are  situated.  Additional 
information  on  the  subject  has  been  furnished  by 
Union  Economique  de  L'Est.  from  which  it  is  learned 
that  the  Germans  exploited  the  property  by  enlarging 
the  stopes  and  by  robbing  the  pillars  protecting  the 
roof,  pillars  which  the  Fiench  Mines  Administration 
considered  necessary,  and  which  now  are  ruined  in  those 
workings  wherein  the  Germans  operated.  Three  dis- 
advantages result  from  this  exploitation  of  the  pillars. 
In  the  first  place,  as  they  no  longer  are  sufficiently 
strong;  they  must  be  strengthened  by  brick-walls,  which 
are  costly ;  or  they  will  be  crushed  by  the  roof,  and  that 
would  result  in  a  big  loss  of  ore.  Second,  the  fall  of 
the  roof  into  the  mine  would  bring  about  an  increase 
in  the  inflow,  as  it  would  be  impossible  to  build  the  sup- 
porting walls,  which  the  destructive  operations  of  the 
enemy  have  made  necessary,  quickly  enough.  Third, 
the  falling  of  the  roof  would  bring  about  subsidences 
of  the  surface,  resulting  in  serious  damage,  especially 
when  the  regions  thus  exploited  are  situated  under 
working  plants,  running  water,  railways,  roads  or 
villages. 
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Most  of  the  steel  works  of  the  metallurgical  plants 
were  dismantled,  robbed,  and  destroyed  by  the  German 
bandits.  The  blast  furnaces  were  not  destroyed  with  the 
same  ruthless  thoroughness,  but  everywhere  the  blowers 
have  been  stolen.  All  the  material  and  equipment  have 
been  carried  to  the  plants  in  Alsace  Lorraine,  Luxem- 
bourg, and  Germany,  and  part  of  it  has  already  been 
found  in  the  reconquered  regions  occupied  by  the 
French  troops.  This  material  lies,  for  the  most  part, 
e.xposed  to  rain,  dust,  and  oxidation.  The  thieves  had  no 
time  to  use  it ;  but,  in  any  case,  their  aim  was,  above  all, 
to  ruin  France. 

The  plants  of  the  Acieries  de  Longwj',  at  Longwy,  and 
of  the  Societe  de  la  Providence,  at  Rehon,  can  be  con- 
sidered as  almost  completely  destroyed.  Everything, 
or  almost  everything,  must  be  rebuilt.  The  works  of 
La  Chiers  have  sustained  comparatively  little  harm.  The 
bla.st  furnaces  and  the  steel  works  were  damaged  only 
slightly,  but  all  the  rolling  mills  were  dismantled. 

The  plant  of  the  Societe  Metallurgique  de  Senelle- 
maubeuge,  is  almost  untouched.  The  blast  furnaces, 
the  mixer,  the  convercers,  the  Thomas  steel  works  and 
the  blooming  mills  were  only  slightly  damaged.  The 
machinery  of  the  rolling  mills  was,  however,  taken 
away;  but  the  company  knows  the  German  factory  in 
which  it  was  placed.  This  plant  will  be  able  to  resume 
operations  in  three  or  four  m.onths'  time,  with  a  monthly 
production  of  about  20,000  tons  of  raw  products. 

As  for  the  plant  of  the  Societe  Villerupt  Laval-Dieu, 
which  was  bought  over  by  the  Senelle-maubeuge  in 
1913,  the  Villerupt  blast  furnaces  are  in  bad  condition 
and  look  as  if  they  could  never  be  used  again,  but,  by 
way  of  compensation,  the  rolling  mills  and  the  Martin 
furnaces  at  Laval-Dieu  are  intact.  The  Germans  used 
then  as  a  workshop  for  important  repairs,  and  the  fur- 
naces were  still  warm  when  the  Allied  troops  arrived. 


Adjustment  of  Mexican  Finances 

Following  a  number  of  informal  conferences  by  rep- 
resentatives of  American,  British,  and  French  govern- 
ments in  Paris,  the  appointment  of  an  international 
commission  was  made  recently  for  the  purpose  of 
adjusting  and  stabilizing  financial  affairs  in  Mexico, 
thereby  protecting  the  interests  of  foreign  investors 
and  making  it  possible  for  the  Carranza  government 
to  secure  the  funds  necessar>'  for  the  rehabilitation  of 
the  country. 

The  committee  consists  of  ten  American,  five  British 
and  five  French  bankers.  T.  W.  Lamont  is  to  act  as 
chairman.  Other  American  members  are:  J.  P. 
Morgan,  John  J.  Mitchell,  Walter  T.  Rosen,  Charles 
H.  Sabin,  Mortimer  L.  Schiff,  James  A.  Stillman,  James 
N.  Wallace,  Albert  H.  Wiggin.  and  Robert  Win.ior. 
The  following  men  have  been  appointed  as  alternates 
for  the  American  members:  John  H.  Fulton,  Benjamin 
S.  Guinness.  Jerome  J.  Hanauer,  K.  1).  Hulbert,  Frank 
W.  Remick.  Francis  H.  Si.sson,  Edward  R.  Tinker,  and 
J.  Y.  G.  Walker. 

Though  no  definite  program  of  procedure  has  yet 
been  announced  by  the  committee,  in  general  its  func- 
tions will  be  to  inform  itself  as  fully  as  po.ssible  ax 
to  exi.sting  conditions  in  Mexico,  with  a  view  to  such 
positive  action  as  may  be  taken  whenever  circum- 
stances permit. 


New  Date  Set  for  27th 's  Return 

According  to  our  latest  news  from  the  27th  Engi- 
neers, cabled  by  Colonel  Perry  this  week,  it  is  expected 
that  the  regiment  will  embark  for  home  on  Mar.  5. 
There  have  been  disappointments  during  the  last  two 
months  of  waiting,  but  some  confidence  in  the  new 
date  seems  to  be  indicated. 

The  disappointment  is  as  keen  on  this  side  as  it 
must  be  on  the  other.  Let  there  be  no  similar  dis- 
appointing of  the  men  in  the  welcome  they  receive  on 
iheir  return.  They  are  coming  back  hoping  for  the 
old  acquaintances  and  the  old  surroundings,  and  it  may 
safely  be  said  that  the  welcome  awaiting  them  will  be 
more  appreciated  if  they  are  assured  that  their  old 
employment,  or  better,  awaits  them  when  the  shouting 
is  over. 

H  iW  THF  COMFORT  FUXn  ST  .VXDS 

Receipts  to  J.in.   1.    1919.  including  interest J19,"45.21 

Alaska   Minine  and   Engineering  Society lll.Oti 

W.  H.   Porhould    6.50 

Dover  I..al>oratory    ' 2.00 

W.  L.  Straus.s   10,00 

Employees  Braden  Copper  Co..  Chile 34.00 

W.   C.   J.   Bartels 20.00 

Januarv    intt-rost    15.75 

H.  V.   Maxwell    5.00 

Leonard  Loehr  5.00 

Carl  .1.  Trauerman  (second  contribution) 5.0o 

Carl  Tomho    6.00 

Total    J19.965.4R 

Checks  should  be  made  payable  to  W.  R.  Ingalls, 
treasurer    of   the   Association    of   the   27th    Engineer*. 


Chile  Copper  Company 

The  seventh  quarterly  report  of  the  Chile  Copper  Co., 
covering  the  third  quarter  of  1918,  shows  that  copper 
production  was  23,398,490  lb.,  as  compared  with  24,556,- 
156  lb.  for  the  quarter  ended  June  30,  1918.  Total  ore 
treated  was  968,115  dn,-  tons,  averaging  1.60''c  copper, 
as  compared  with  950,885  tons,  of  1.58'',  copper,  during 
the  second  quarter.  Net  copper  recovery  was  81.72 
per  cent. 

The  following  costs  and  profits  are  stated  on  the  basis 
of  copper  sold  and  actually  delivered,  the  undelivered 
copper  being  carried  in  the  inventory  at  cost: 


Coat  of  produrt  ion,  pxrlusivo  of  cxcc88-profit«  tax, 

and  obeolpsconre 
Co«t  f  o  b  nl.ant,inrlu<lincdcpro<*ifttion 
Coat  of  dclivrrine.  iniludine  frcishts,  hsndlini:, 

srlliDfC.   miarrlliiiipous  oxp<>n8e0,   &nd  inromo 

taxp!*,  with  rrc<lit9  for  misrclUncou*  earninRS 
Deplrtion  of  on*  n'WTvcs,  intfrrftt  and  amortiia- 

tion  of  bond  diftmunt 

The  following  tabulation  shows  the  financial  out- 
come of  the  operations  of  both  the  Chile  Exploration  Co 
and  the  Chile  Copper  Co.  for  the  third  quarter  of  1918. 
compared  with  the  results  for  the  preceding  quarter: 


Third  Quartrr  Second  Quarto 
1918.  Pot  Lb      1918.  Per  Lb 

I8)0r 
II  94c 

17.7JC 
II.Mc 

2  87<- 

J.$9c 

}«<>, 

>86c 

Third  Quutrr 
pprr  dclittred  (after  deducting  1918 

$3,276,944  84 


I  i\nd  hnnk  balnnrep  ftf  the 


Net  profit  o 

deprerinti 
Miarellnneo. 
Interest  on  rail  lix 

Chile  Copper  Co 

Tot«linrome 
Amortined  diaeouot  on    IS-year  6'"i  convertible 

bonicU 
Arenied  bond  inlereat  of  Chile  Copper  Co 
Kxpcnaea  of  Chile  Copper  Co 


Second  ijuartrr 
1918 
t2,00«,67l  ii 
68,878  it 


46,091  06 

78,181  )S 

81.401.217  2} 

JS.OOO  00 

660.008  26 

4,S78  S4 

82.701,6)0  45      tl.44S.747  S6 


3S,000  00 
572.788  58 
)7,648  5) 


Halnnre  iindix'idefl  profilfi    -Imth  companit- 

The  above  earnings  are  computed  on  the  basis  of 
25.48c.  per  lb.  of  copper  delivered  during  the  quarter, 
compared  with  23.G9c,  per  lb.  delivered  during  the  pre- 
ceding quarter. 
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Russia 

WE  GIVE  a  great  deal  of  space  this  week  to  the 
subject  of  Russia,  for  two  principal  reasons:  (1) 
the  Russian  problem  comes  pretty  near  to  being  the 
most  important  of  all  problems  at  the  present  time; 
(2)  Leslie  Urquhart,  a  distinguished  British  mining 
engineer  and  administrator  of  mines,  is  recognized 
among  his  professional  colleagues  as  the  leading  author- 
ity on  the  Russian  problem.  We  think  we  may  say 
that  he  has  attained  general  recognition  in  Great  Brit- 
ain to  the  same  effect.  As  the  head  of  tne  great 
Anglo-Russian  mining  and  metallurgical  enterprises  in 
Siberia,  as  an  engineer  and  administrator  who  has  been 
accustomed  to  close  observation  and  accurate  deduction, 
as  one  who  has  recently  been  in  Russia  on  a  prolonged 
visit  for  the  pui-pose  of  looking  after  the  affairs  of  his 
companies,  there  is  scarcely  anyone  who  is  better  quali- 
fied to  speak  about  conditions  there  and  to  forecast  the 
prospects. 

It  is  amazing  that  the  statesmen  and  politicians  who 
are  trying  to  arrange  the  terms  of  peace  in  Paris  should 
be  so  blind  to  the  situation  in  Russia  and  what  needs 
to  be  done  there.  What  is  the  use  of  arranging  a 
League  of  Nations  if  Russia  is  going  to  be  left  help- 
less and  subject  to  the  exploitation  of  Germany?  In 
that  great  country,  with  its  marvelous  natural  re- 
sources, Germany  would  find  the  opportunities  that 
the  United  States  had  in  the  Great  West  after  the 
Civil  War. 

The  idea  of  separating  Germany  and  Russia  by  a 
line  of  buffer  states  is  a  doubtful  expedient.  Mr.  Urqu- 
hart expects  to  see  the  Ukraine,  the  Baltic  provinces,  and 
other  parts  of  the  former  empire  gravitate  back  to  Great 
Russia.  Inevitably  will  they  do  so,  for  the  same  economic 
reasons  that  made  them  come  together  in  the  past  will 
keep  them  from  remaining  apart  in  the  future.  We  are 
inclined  to  go  further  in  expecting  to  see  the  return  of 
Poland  and  Lithuania,  which  will  have  difficulty  in  pre- 
serving any  economic  independence.  They  must  draw 
either  to  Germany  or  to  Russia,  and  will  naturally 
lean  to  the  latter,  with  which  they  are  kin.  Even  so  with 
Finland,  although  there  is  no  kinship. 

America  and  Great  Britain  should  lend  a  helping  hand 
to  those  loyal,  humiliated  Russians  who  are  endeavoring 
to  recover  their  country  from  the  clutches  of  the  Bol- 
sheviki,  who  have  created  such  a  hideous  disaster. 


Federal  Income  Tax  Law 

ON  FEB.  6  the  Conference  Committee  reported  to 
the  Senate  and  to  the  House  the  largest  tax  bill  of 
history.  It  may  be  recalled  that  during  1917  and  1918 
there  was  considerable  discussion  in  regard  to  the  intent 
of  certain  sections  of  the  earlier  laws,  and  that  an  im- 
portant ruling  was  rendered  by  the  Treasury  Depart- 
ment  under   date   of   Feb.   7,    1917,    in   respect   to   de- 


preciation and  depletion  to  be  allowed  in  the  case  of 
mines.  In  this  connection  it  will  be  of  interest  to  com- 
pare the  paragraphs  on  this  subject  under  "Deductions 
Allowed"  as  they  appear  in  the  amended  bill  of  October, 
1917,  and  in  the  present  conference  bill: 

Federal  Income  Tax  Law.  enacted  Sept.  8.  1916,  as  amended 
by  the  acts  of  Mar.  3,  1917.  and  Oct.  3,  1917.  Part  I — On  in- 
dividuals. Deductions  allowed.  Sec.  5.  Par.  8:  "(a)  In  the  case 
of  oil  and  gas  wells  a  reasonable  allowance  for  actual  reduction 
in  flow  and  production  to  be  ascertained  not  by  the  flush  flow, 
but  by  the  settled  production  or  regulai-  flow;  (b)  in  the  case  of 
mines  a  reasonable  allowance  for  depletion  thereof  not  to  exceed 
the  market  value  in  the  mine  of  the  product  thereof,  which  has 
been  mined  and  sold  during  the  year  for  which  the  return  and 
computation  are  made,  such  reasonable  allowance  to  be  made  in 
the  case  of  both  (a)  and  (b)  under  rules  and  regulations  to  be 
prescribed  by  the  Secretary  of  the  Treasury:  Provided.  That 
when  the  allowance  authorized  in  (a)  and  (b)  shall  equal  the 
capital  originally  invested,  or  in  case  of  purchase  made  prior  to 
Mar.  1.  1913,  the  fair  market  value  as  of  that  date,  no  further 
allowance  shall  be  made.  No  deduction  shall  be  allowed  for  any 
amount  paid  out  for  new  buildings,  permanent  improvements,  or 
betterments,  made  to  increase  the  value  of  the  property  or  es- 
tate, and  no  deduction  shall  be  made  for  any  amount  of  expense 
of  restoring  property  or  making  good  the  exhaustion  thereof  for 
which  an  allowance  is  or  has  been  made." 

Conference  Bill.  Title  11 — Income  Tax.  Part  II — Individuals. 
r>eductions  allowed.  Sec.  214:  "(10)  In  the  case  of  mines,  oil 
and  gas  wells,  other  natural  deposits,  and  timber,  a  reasonable 
allowance  for  depletion  and  for  depreciation  of  improvements,  ac- 
cording to  the  peculiar  conditions  in  each  case,  based  upon  cost 
including  cost  cf  development  not  otherwise  deducted:  Provided. 
That  in  the  case  of  such  properties  acquired  prior  to  Mar.  1.  1913. 
the  fair  market  value  of  the  property  (or  the  taxpayer's  interest 
therein)  on  that  date  shall  be  taken  in  lieu  of  cost  up  to  that 
date:  Provided  further,  That  in  the  case  of  mines,  oil  and  gas 
wells,  discovered  by  the  taxpayer,  on  or  after  Mar.  1.  1913.  and 
not  acquired  as  the  result  of  purchase  of  a  proven  tract  or  lease, 
where  the  fair  market  value  of  the  property  is  materially  dis- 
proportionate to  the  cost,  the  depletion  allowance  shall  be  based 
upon  the  fair  market  value  of  the  property  at  the  date  of  the 
discovery,  or  v.  ilhin  30  days  thereafter ;  such  reasonable  allow- 
ance in  all  the  above  cases  to  be  made  under  rules  and  regulations 
to  be  prescribed  by  the  Commissioner  with  the  approval  of  the 
Secretary.  In  the  case  of  leases  the  deductions  allowed  by  this 
paragraph  shall  be  equitably  apportioned  between  the  lessor 
and  lessee." 

In  respect  to  the  depletion  of  mine  and  oil  properties 
it  is  evident  that  the  present  bill  attempts  to  simplify 
without  altering  the  intent  of  the  earlier  bill.  The 
wording  is  somewhat  different,  but  the  opinions  and 
rulings  of  the  department  made  during  1917  and  1918 
will  undoubtedly  apply  without  the  necessity  of  review 
and  modification. 

The  provision  for  the  valuation  of  a  mining  property 
discovered  since  Mar.  1,  1913,  namely,  that  it  "shall  be 
based  upon  a  fair  market  value  of  the  property  at  the 
date  of  discovery,  or  within  30  days  thereafter,"  may 
be  eminently  fair  in  its  intent  toward  the  discoverer  or 
owner  of  the  property,  but  its  application  will  admit 
of  various  and  sundry  conclusions.  Especially  is  this 
true  when  the  department's  ruling  of  Feb.  7,  1917,  is 
taken  into  consideration.  One  sentence  of  that  ruling 
reads:  "Neither  must  the  value  determined  as  of  Mar. 
1,  1913,  be  speculative,  but  must  be  determined  upon 
the  basis  of  the  salable  value  en  bloc.     .      .      ." 

The  value  of  a  discovery  from  a  prospector's  point  of 
view  is  often  a  large  sum  and  does  not  appreciably  di- 
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minish  in  the  course  of  30  days.  From  the  purchaser's 
point  of  view,  a  prospect  is  more  likely  to  be  considered 
a  liability  than  an  asset  of  value,  and  seldom  is  it  con- 
.*idered  worth  much  more  than  a  grubstake. 

We  have  no  solution  for  the  vexatious  problem  of  de- 
termining the  salable  value  of  a  prospect,  especially 
when  the  problem  is  complicated  by  the  fact  that,  in 
practice,  prospective  value  is  an  essential  factor  in  its 
solution,  whereas,  by  law,  prospective  value  must  not  be 
taken  into  consideration. 

The  Treasury  Department  has,  however,  shown  jus- 
tice in  its  interpretation  of  the  law  during  the  last  year; 
and  we  scarcely  expect  serious  conflict  upon  this  point 
in  the  future  when  a  serious  attempt  is  made  to  reach 
an  equitable  valuation  for  depletion  and  tax  purposes. 

The  Engineer  in  Politics 

ONE  of  our  distinguished  public  officials  has  rightly 
said  that  every  matter  of  interest  was  a  political 
matter.  Sooner  or  later  every  subject  that  attracts 
public  attention  gets  into  politics  in  some  form  or  other, 
and  it  is  right  that  it  should.  In  our  form  of  govern- 
ment, political  parties  make  laws  and  enforce  them; 
they  provide  or  arrange  for  public  utilities  and  many 
of  our  private  necessities;  they  largely  regulate  the 
lives  of  the  people.  When  we  say  that  certain  subjects 
most  be  removed  from  the  field  of  politics  we  do  not 
mean  the  advice  to  be  taken  literally.  It  is  the  baneful 
effects  of  politics  that  are  harmful.  If  a  man  is  in  the 
civil  service  he  occupies  his  position  continuously  be- 
cause of  a  law  passed  by  some  political  party  when  in 
power.  Our  public-school  system,  which  we  cherish 
because  it  is  far  removed  from  the  field  of  politics,  is 
«uperior  to  that  of  some  other  states  because  it  was 
not  sponsored  by  a  political  party. 

But  what  has  all  this  to  do  with  mining  engineers? 
.lust  this:  Engineers — mining  engineers  no  more,  no 
less,  than  other  engineers — are  unquestionably  entitled 
to  take  a  prominent  part  in  all  public  affairs.  The 
capable  engineer  is  not  gifted  with  any  special  intui- 
tion, but,  no  matter  how  ."trange  the  subject  and  if 
given  time  and  opportunity,  he  knows  how,  and  will 
be  able,  to  get  at  its  principles  and  details.  With  these 
in  mind  he  is  able  to  create  and  construct,  to  stimulate 
human  effort,  and  tn  accomplish. 

For  some  unaccountable  reason,  and  in  spite  of  being 
well  equipped,  the  engineer  is  prone  to  take  but  little 
interest  in  public  affairs;  and  there  is  no  doubt  that 
he  is  shirking  his  civic  duty  by  remaining  in  the 
backginund.  Several  of  our  prominent  engineering  so- 
cieties have  maintained  for  years  that  it  was  improper 
for  such  organizations  to  express  views  on  public  or 
political  questions  officially.  If  they  insist  on  taking 
that  attitude,  the  public  cannot  be  criticised  for  regard- 
ing their  members  as  a  collection  of  "high-brow" 
incompetents. 

There  wa.<f  never  a  time  when  our  Government  and 
the  public  were  in  greater  need  of  the  careful  guiding 
thought  of  such  men  as  are  in  the  engineering  profcs- 
.sion.  The  Government  does  not  appreciate  and  the 
public  does  not  know  what  engineers  can  do.  and  so 
neither  asks  for  help  from  them.  We  let  our  special 
talents  be  known  to  a  few  who  may  have  use  for  them. 
We  take  our  pay,  and  feel  that  we  have  done  something 
useful.     But  we  have  a  broader  field  in  which  to  work 


— one  where  our  work  will  not  be  measured  in  dollars 
and  cents;  possibly  not  even  in  gratitude.  Our  pay,  if 
we  realize  any,  will  be  only  in  the  consciousness  of 
something  done  that  was   worth   while. 

It  is  our  duty  to  take  an  active  interest  in  public 
affairs,  to  get  into  politics  and  make  our  presence  felt. 
If  our  political  system  is  dirty,  we  have  no  business 
to  wash  our  hands  of  it  until  we  have  done  our  best 
to  remedy  this  deplorable  situation.  Far  from  being 
unethical  and  unprofessional,  it  is  our  privilege  and  our 
duty,  both  in  the  aggregate  and  as  individuals,  to  let 
our  light  so  shine  that  it  may  be  seen  of  men. 


Salvage  of  War  Equipment 

REDISTRIBUTION  and  economic  u.se  of  the  im- 
mense stocks  of  supplies  and  equipment  now  in 
Government  hands  form  a  problem,  or  many  problems, 
of  serious  moment.  We  have  already  pointed  out  that 
the  Government  ought  to  use  great  care  and  judgment 
in  disposing  of  its  stores  of  metals,  so  that  their 
distribution  may  not  unduly  interfere  with  normal 
production  and  trade. 

A  suggestion  has  been  made,  in  the  form  of  a  bill 
recently  introduced  into  Congress  by  Representative 
Caldwell,  of  New  York,  authorizing  the  Secretary  of 
War  to  lend  to  such  educational  institutions  as  may 
be  able  to  use  them,  machine  tools  suitable  for  their 
purpose.  It  is  estimated  that  the  Government,  through 
its  war  activities,  has  come  into  possession  of  machine 
tools  to  the  value  of  $200,000,000  to  $300,000,000. 
Some  of  these  pieces  will  remain  in  ser\-ice  in  the 
arsenals,  and  some  will  be  absorbed  into  normal  manu- 
facturing enterprises,  but  the  great  majority  must 
be  either  stored  or  scrapped. 

There  is  scarcely  a  school  that  is  attempting  to  give 
manual  or  technical  training  that  could  not  use  some 
pieces  of  this  machinery  to  advantage.  It  has  been 
paid  for,  it  has  served  its  primary  purpose,  and  now, 
if  an  additional  use  may  be  found  for  it  other  than 
as  scrap,  all  of  the  American  people  will  be  gainers. 

We  would  not  advocate  the  establi.shment  of  new 
trade  schools  in  order  to  conserve  machinery — there 
are  already  too  many  struggling  for  existence  under 
financial  handicaps.  But  we  most  emphatically  support 
the  plan  of  loaning  or  giving  to  the  established  insti- 
tutions, under  proper  restrictions,  such  material  as 
they  want  and  can  use  to  advantage.  Such  action  will 
relieve  the  Government  of  what  might  constitute  wanton 
destruction,  and  it  will  supply  some  of  the  schools  with 
badly  needed  ecjuipment  of  standard  pattern,  but,  above 
all,  it  will  give  to  additional  hundreds  an  opportunity 
of  acquiring  mechanical  .skill. 

Whether  our  boys  are  to  become  tradesmen,  farmers, 
miners,  mechanics,  or  what  not,  a  certain  amount  of 
mechanical  training  will  not  be  wasted.  The  tradesman 
runs  his  truck;  the  farmer  now  uses  steam  power, 
electricity,  and  gasoline;  the  miner  handles  all  sorts 
of  machines — in  short,  we  are  living  in  a  mechanical 
age,  and  a  man  who  cannot  handle  the  simple  tools  is, 
or  ought  to  be,  the  exception. 

There  is  in  this  suggestion  a  point  of  some  im- 
portance in  addition  to  that  of  helping  the  boys.  The.se 
machines  will  only  be  loaned.  If  an  emergency  arises, 
they  will  immediately  be  restored  to  the  Government, 
and,  in  the  meantime,  there  will  have  been  trained  a 
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large  number  of  men  who  can  use  them.  In  other 
words,  we  have  in  this  proposal  a  practical  phase  of 
preparedness. 

We  hope  that  our  representatives  at  Washington  will 
see  the  wisdom  of  the  plan  proposed  by  Mr.  Caldwell, 
that  the  authorization  asked  will  be  granted,  and  that 
every  school  in  position  to  make  use  of  the  equipment 
will  ask  for  and  get  it. 


BY  THE  WAY 


George  Graham  Rice,  a  poet  of  surpassing  imagina- 
tion when  it  comes  to  promoting  oil  and  other  stocks 
that  are  warranted  to  make  purchasers  wealthy  even 
faster  than  a  grand  jury  can  return  indictments,  was 
adjudged  insolvent  by  Judge  Martin  T.  Manton  of  ths 
Federal  District  Court,  Feb.  3,  in  the  face  of  his  claim 
that  he  had  "Rice  oil  stocks"  of  great  value.  According 
to  the  Federal  authorities.  Rice's  liabilities  exceed  $700,- 
000,  though  he  asserts  he  has  assets  consisting  of  out- 
standing accounts  worth  $237,000,  stocks  and  other 
securities  to  the  value  of  $200,000,  and  the  aforesaid  oil 
stocks.  Two  indictivients  for  grand  larceny  against  Rice 
were  found  by  the  Grand  Jury  last  July,  two  days  after 
he  was  arrested  by  Federal  agents  on  a  charge  of  using 
the  mails  to  defraud. 


a-workin'  tha  pump  'andle  an'  sweatin'  sumthin'  h'awful. 
After  service,  Dicky  'e  come  h'out,  an'  walkin'  h'up  to 
this  'ere  h'organ  man  'e  sez,  'Mister,  I  don't  naw  thee, 
but  I  tell  'e  one  thing — if  th'art  to  play  service  tonight, 
thee  can  do  as  thee  bloody  well  pleases,  but  I'm  gawin' 
to  blaw  "H'abide  Wi  Me. 


The  writer  of  "Grub  Stakes  and  Millions,"  published 
in  Harper's  Monthly  of  February,  1880,  gives  an  excel- 
lent example  of  how  some  would-be  .'social  reformers  get 
their  dope.  He  says,  in  part:  "At  a  certain  depth 
.  .  .  you  stop  at  side  drifts  or  cross-cuttings  in 
which  men  are  at  work,  and  here  you  see,  walled  in  by 
rock,  the  fissure  vein.  Some  are  'stoping,'  or  cutting 
pieces  away  with  the  pick;  others  holding  the  steel 
wedges,  and  others  striking  them  tremendous  blows 
with  sledge-hammers.  They  are,  by-the-way,  in  the 
habit  of  accompanying  these  blows  with  guttural 
sounds,  the  hearing  of  which  induced  a  special  corre- 
spondent of  the  gentler  sex — ignoring  the  fact  that 
they  receive  three  dollars  per  diem,  own  chronometer 
watches,  and  have  fine  bank  accounts,  and  silver  spoons 
on  their  tables — to  write  a  soul-moving  description  of 
the  poor  down-trodden  miner,  imprisoned  far  from  the 
light  of  the  blessed  day,  uttering  terrible  groans  as  he 
toiled  his  life  away  for  the  enrichment  of  the  bloated 
and  pampered  capitalist." 


Cap'n  Dick  was  keeping  cases  on  the  new  compressor 
and  was  apparently  well  satisfied  with  its  performance. 
"M'son,  it  do  my  'eart  good  to  see  'er  gaw.  There  she 
Stan's,  twenty-four  'ours  in  tha  day,  a-workin'  forth 
an'  back  an'  blav/in'  like  some  bloody  gert  creature.  An' 
'ow  do  tha  men  like  un?  W'y,  dam-me,  son,  never  a 
word  o'  complaint  'as  I  'eard.  Only  one  time  'as  I  ever 
'eard  kickin'  'aout  men  'avin'  too  much  h'air.  Nummer 
o'  years  h'ago  Dicky  Broad,  'e  wuz  tribbitin'  to  Dolrand 
mine,  an'  Sundays  'e  wuz  pumpin'  church  h'organ.  One 
day  'long  come  one  o'  these  'ere  chaps  w'ot  'ad  a  wonner- 
ful  touch  on  tha  h'organ,  so  rector  'e  h'asks  'im  to  play 
mornin'  service.  An'  'ow  'e  could  play,  m'son.  'E'd 
start  to  one  h'end  o'  tha  bloody  keys  an'  dash  down  to 
t'other,  an'  'ere  all  tha  time  wuz  Dicky  in  tha  bellus-pit, 


A  compass  is  a  handy  thing  to  take  along  on  one's 
travels,  and  it  has  been  said  that  traveling  broadens 
the  mind.  But  some  folks  have  the  misfortune  to  be 
shunted  back  home  before  the  broadening  influence  over- 
comes the  single-track  habit  of  thought.  Sometimes 
domestic  affairs  cut  short  one's  journeying;  sometimes 
urgent  business;  and  sometimes  the  loss  of  a  job  or  the 
patent  necessity  of  getting  back  on  the  job,  lest  it 
be  taken  away.  Compasses  are  better  guides  than 
will-o'-the-wisps.  Straws  show  which  way  the  wind 
blows,  to  be  sure;  but  winds  are  fickle,  and  even  a 
patient  camel  may  get  Bolshevik  notions  when  straws 
predominate.  You  can  imbibe  "Dutch  courage"  through 
straws,  but  the  wisdom  of  travelers  owes  more  to  the 
compass.  The  compass  of  Cristoforo  Colombo  showed 
the  way  westward.  Some  compasses  have  the  "W" 
on  one  side  and  others  have  the  "W"  on  the  other  side. 
All  English  and  American  ships  have  the  "W"  invari- 
ably on  the  same  side.  An  engineer's  compass  usually 
has  the  "W"  on  the  right  side.  In  French  and  in 
Spanish,  the  "W"  is  generally  "0."  The  worthy  gentle- 
men who  traveled  with  Cristoforo  Colombo  were  jus- 
tified in  worrying  to  a  certain  extent  when  they 
observed  a  variation  in  the  relation  of  the  magnetic 
needle  to  the  pole  star,  after  a  considerable  change  in 
longitude.  In  modern  times  mariners  can  keep  pretty 
close  to  a  course,  unless  dodging  torpedoes,  mines,  or 
an  effeminate  book  published  every  year  or  so  that  gives 
the  latest  news  on  the  magnetic  variation  at  different 
points.  But  local  attraction  is  the  cause  of  many  people 
fooling  themselves,  chiefly  by  ignoring  the  effects  of 
local  attraction.  A  good  surveyor  can  do  fair  work 
with  a  needle,  even  where  the  local  attraction  is  erratic ; 
simply  taking  backsights  and  studying  out  the  correct 
bearings.  But  some  folks  consider  themselves  superior 
to  looking  over  the  fields  of  local  attraction,  remarking 
that  it  is  not  necessary.  In  the  case  of  the  eminent 
consulting  engineer  who  took  observations  at  intervals 
with  his  Brunton  compass,  commenting  later  on  the 
remarkably  straight  course  steered  by  the  officers  of  the 
P.  &  O.  steamer  from  Key  West  to  Havana,  one  may 
suspect  a  humorous  evasion  of  local  attraction.  But  tha 
first  prize  for  solid  ivory  should  be  awarded  to  a  grad- 
uate mining  engineer  who  sharply  criticized  some  sur- 
veying work  done  by  a  French  engineer  in  Peru,  saying 
that  Monsieur  J.  had  entirely  balled  up  the  location  of 
some  mining  claims  by  getting  directions  totally  re- 
versed; simply  due  to  the  fact  that  he  failed  to  remem- 
ber the  well-known  principle  that  the  weighted  end  of 
the  magnetic  needle  always  points  toward  the  most 
di-stant  pole.  When  drinks  were  ordered  in  appreciation 
of  the  joke,  this  partly  traveled  person  persisted  that  he 
was  in  deadly  earnest;  making  no  concessions  until 
asked  where  in  thunder  the  fool  needle  would  point  when 
exactly  equidistant  from  the  poles — terrestrial,  mag- 
netic, or  barber's,  as  the  case  might  be.  How  many 
readers  of  the  Journal  can  tell,  off  hand,  the  answer  U 
this  question? 
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10516 — C.R.APHICS  of  Gold  and  Silver.  .M  W.  von  Bernewltz. 
(Min.   and   Sci     Press.    Feb     15.    1919:    1    p..    illus.)      20c. 

10517 — MII-I- — The  New  Mill  of  the  Elkoro  Mines  Company. 
Honrv  Hanson.  (Salt  Lake  Mining  Rev.,  Jan.  30.  1919;  2J  pp., 
IIIUH.)      ZOc 

10B18— CTAH — Gold,  Silver,  Copper,  Lead  and  Zinc  In  Utah 
in  1917.  V.  C.  Helkcs.  (Mineral  Resources  of  the  U.  S..  1917 — 
Part  I;  36  pp.) 

flOI.n    AND   SILVER — rvANiniNo 

10BI9— PRECIPITATION— Rffecl  of  Oxygen  upon  the  Precipi- 
tation of  Metals  from  Cyanide  Solutions  (Bull.  14.';.  .\.  I.  M.  E., 
Jan.,  1919  ;  2  pp  )      Di.'cu.xsion  of  paper  of  T    B    Crowe 

10520 — TAILINGS— The  Process  and  Plant  of  the  Dayton 
Placer  Recovery  George  T  Hansen.  (Salt  Tjike  Min.  Rev..  Jan, 
IB.  1919:  2  pp,   Illus)     20c 

IRON    AND    STF.KI/— SIETALLVRnT 

10521 — ALLOY  ,STREIr  -KfTert  of  Rale  of  Tempernture  Change 
on  Trnn.«fr.rmiill<.ns  In  .Mloy  Steel.  H.  ,s.  ott.  (Bull.  146. 
A.  I     M     E.   Feb.    1919;    11    i>p .   Illus) 

10622-  BLAST  FURNACES — Elude  sur  1a-f  Hauls  Fournrnux, 
d'Apres  l.s  Travnux  de  Francis  Mulct.  M  Dnmotir  (Bull  de  la 
Unr    de  rind    MInerale.   3   LIvr ,   1918;   47   pp.   Illus) 

105211— lil.ASTFrnNACK  GAS- -Remnrques  Rrlntlves  a  la 
Compoalllon  .|.-s  Gax  .!■•  Haut  Fnurneini  rt  Mellmdes  Voliini.-lrlnues 
Pour  le  Cnlfiil  .In  f.ii*  lYoduil  et  du  Vent  S-mme.  .1.  Selglr  (  Bull, 
de   In  Soc    de   lln.l    Minerale,  3   Ltvr ,    1918;    19  pp ,    Illus) 

10B24— BLAST  FURNACE  SLAG  Widening  Demnnd  for 
Blnsl-Furnaop    .Slag       Clarence    K     Wright        (Iron    Ago,    Jan     23, 

1919  :    21    pp.    Illus  ) 

10525— ELKrrniC  FURNACF, — Developments  In  the  Renner- 
fell  Furnare  H  A  De  Fries  and  Jonna  Hertenlua,  (Iron  Age. 
Jan.  16    1919;   11  pp.  Illus  ) 

10526 — ELECTRIC  SMET.TING  OF  IRON  ORRfl — The  Com- 
mer.lnl  Feanlhllliv  <.f  lb.-  Klertrl.  Smelling  ..f  Iron  Ot.v«  in  Brillsh 
Columbia.  Alfroff  Slnnsfleld.  (Bull.  2  II  c  Depi  nf  Mine».  1019: 
».'.   pp  ) 


10527 — FRANCE — Les  Gi  emenis  de  Fer  de  la  Savoie.  Albert 
Bordeaux.  (Bull,  de  la  Soc.  de  Tlnd.  Minerale,  3  Livr.,  1918 ; 
17  pp.,  illus,) 

10528 — MANGANESE  ALLOTS — Use  of  Manganese  Alloys  in 
Open-hearth  Practice.  Samuel  L,  Hoyt.  (Bull.  146,  A.  I.  M.  E., 
Feb.,  1919:  12  pp.) 

10529 — OXYGEN  IN  IRON  AND  STEEL — A  Critical  Study  of 
the  Ledebur  Method  for  Determining  Oxygen  in  Iron  and  Steel. 
J  K  Cain  and  Earl  Pettijohn.  (Tech.  Paper  No.  118,  Bureau  of 
Standards,  Jan.   11.   1919;   33  pp.,  illus.) 

10530 — POTASH  CoNTE.VT  of  Blast  Furnace  Charges.  N.  H. 
Gellert.      (Iron  Age,   Feb.   fi.    1919;   IJ   pp.) 

10531 — REFRACTORIES — Basic  Refractories  for  the  Open- 
hearth,  J,  Spotts  .McDowell  and  Raymond  M,  Howe.  (Bull.  146. 
A.  I.  M.  E.  :  18  pp.,  illus.) 

in.i32 — RUST-PROOFI.VG  of  Iron  and  Steel.  Elmer  S.  Whittier. 
(Metal  Ind..  Feb.,  1919;  3  pp.) 

10533 — SPECIFIC  DENSITY  OP  STEEL — Does  Forging  In- 
crease Specific  Densitv  of  Steel?  H.  E.  Doerr.  (Bull.  145,  A.  I. 
M.  E..  Jan.,  1919:  2J  pp..  illus.) 

LE.AD  .4ND  ZINC 

10534 — ALLOYS — Recherches  sur  des  Alliages  Riches  en  Zinc 
Leon  Guillet  and  Victor  Bernard.  (Rev.  de  Metallurgie,  Sept.- 
Oct..   1918;   19  pp.,   illus.) 

10535 — CENTRAL  ST.\TES — Silver.  Copper,  Lead  and  Zinc  in 
the  Ctntral  States  in  191T  J.  P.  Dunlop  and  B.  S.  Butler.  (Min- 
eral Resources  of  the  V.  S..  1917 — Part  I  ;  58  pp.) 

10536 — CONDENSATION  of  Zinc  from  Its  Vapor.  (Bull.  145. 
A.  I.  M.  E.,  Jan.,  1919;  IJ  pp.)  Discussion  of  paper  of  C.  H. 
Fulton. 

10537 — ELECTROLYTIC  DEPOSITION  of  Zinc.  H.  E.  Brough- 
ton       (Chem.  and   .Met     F.ng..  Feb.   15,   1919;   8  pp..  illus.) 

10538 — FLOTATION — Tr.atinent  of  .-Vccumulated  Tailing  as 
Practiced  bv  the  Zinc  Corporation.  Geo.  C.  Klug.  (Min.  Mag. 
Dec.   1918;  3  pp..  illus.)      40c. 

10539 — FLOTATION  of  Oxidized  Ores  of  Lead.  Glenn  L.  Allen 
(Chem.  and  Met.  Eng..  Feb.   15,   1919;  7  pp..  illus.) 

10540 — FOREIGN  ZINC-SMELTING  CAPACITIES  and  Pros- 
pects. W.  R.  Ingalls.  (ICng.  and  Min.  Journ..  Feb.  1.  1919; 
1  p.)      20c. 

10541 — MINING  AND  MILLING  of  I>ead  and  Zinc  Ores  in  IVie 
Missouri-Kansas-Oklahoma  Zinc  District.  Clarence  A,  Wright. 
(Bull.   154.  V.  S.  Bur.au  nf  Mines:  134  pp.,  illus.) 

10542 — I'T.\H — Gold.  Silver,  Copper,  Lead  and  Zinc  In  Utah  in 
1917.  V.  C.  Heikes.  (Mineral  Resources  of  the  U.  S..  1917 — Part 
I;  36  pp.) 

10543 — UTAH — The  Big  Cottonwood  Coalition  Mines  Co.  C.  E 
Robertson.  (Salt  Lake  Min.  Rev..  Jan  30.  1919:  1|  pp.,  illus) 
20c. 

OTHER  METALS 

]or.  II — .\LUMINI"M — Annealing  Cold-Rolled  Aluminum  Sheets 
bv  Abbreviated  Exposures  at  Various  Temncraturea.  Robert  J. 
Anderson.  (Advance  copy,  Inst,  of  Metals,  Oct.,  1918:  18  pp., 
illus  ) 

10545 — ALIIMINI'M  Industry  in  1918;  a  Review  of  the  Condi- 
lions  i:xistlng  as  to  Supiilv  and  Demand  of  the  Light  Metal  and 
Outlook    for   the   Future       (Metal    Ind..   Jan,    1919;  1    ^p.) 

10546 — ALUMINUM:  Its  I'se  In  the  Motor  Industry  In  Eng- 
land: the  .Vpplication  of  the  Metal  in  Replacing  Steel  and  Other 
Metals.     E.  Carey  Hill       (Metal  Ind,   Dec.,  1918;  4  pp.  illus)  2flc. 

10547— ANTIMONY — A  Bibliography  on  the  Analysis  of  An- 
timony.    (Elton  R.   Darling.      (Chem.  Eng.,  Jan,  1919;  2  pp.) 

10548 — CHROME — Brief  on  the  Status  of  the  Chrome  Industry 
Courtenav  De  Kalh.  (Min.  and  Sci  Press,  Jan.  4,  1919;  4|  pp  ) 
20c. 

10549 — MAGNESIUM  in  1917  Ralph  W.  Stone.  (Mineral 
R.MMirc.-s  of  the  U    S.   1917— Part  I:  5  pp  ) 

10550 — MANGANESE — Developing  .\rknnsas  Manganese.  (Iron 
Tr.   Rev.  Jan.   30,   1919;   2i  pp.  illus) 

1055U  MANGANESE — Problems  Involved  in  ConcenlraUon  and 
IMIIIzatl.'n  of  Domestic  l..ow-grnde  Manganese  Ore.  Edmund  New- 
ton.     (Hull    116,  A.   I     M.   K.  ;   10  pp.) 

10652— MANGANESE.— Use  of  Manganese  Alloys  in  Open- 
hearth  Iln.tl.e.  Samuel  U  Ho.vt.  (Hull.  146,  A,  I.  M,  R.,  Feb. 
1919;  12  pp  ) 

10653  MANGANESE  In  New  Mexico.  F  H  Wells  (Bull 
2.   N.   M     Slal.-  School  of   Mines.    1918;   85  pp.    Illus) 

10564  — MANGANICSK  Investigations  In  the  Slocan  District,  B 
r  M  F  Hamroft  (Can  Dept  of  Minos.  Cool  Surv.,  Summary 
Report,    1917.    Part   B,    1918;    13   pp.) 

106B6 — NICKM. — Occurrence,  Production,  Treatment,  Etc..  with 
special  roferen  e  lo  South  Africa  T.  G.  Trevor.  (So.  Afr.  Journ 
of  Ind  ,  Nov  .  1918  .  in  pp  ) 

10556-  TIN-  ITTert  of  Heating  and  Quenching  Comlsh  Tin 
tires  Before  Crushing  Arthur  Vnles ;  also  discussion  (Bull 
170  and  171.  I    M    M.   Nov    14  and  Doc    12,  1918;  4  pp  ) 

inn:.;  -TIN  l>i;rnsITS  in  Nas.sarawa.  Nigeria.  W.  E.  Thomas 
(Min    Mag.  Nov,   1918.   S  pp ,  Illus)      40c. 

10558 TUNGSTEN    ORES — Experlmontp    Relating   to    the    En- 

rlrhmont  of  Tungsten  ores,      R    W.  Gannett       (  K.con    Oeol  ,  JiM - 
Fob      1919;    11    pp  ) 
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10550 — ASBESTOS — Shot  Drilling  Around  Thetford  Mines.  J. 
W.   Davis.      (Can.   Min.   Journ..   Jan.    22.    1919  ;    2   pp..   illus.)      20c. 

10560 — BARITE  Deposits  of  Xli.ssouri.  W.  A.  Tarr.  (Econ. 
I'.eol.,  Jan. -Feb..    1919;   22  pp..    illus.) 

10561 — BRITISH  COLUMBIA — Xote  on  the  Occurrence  of  Di- 
atomaceous  Earth.  Clay,  and  Magnesite  Along  the  Route  of  the 
Pacific  Great  Eastern  Railway.  Charles  Camsell.  (Can.  Dept. 
of  Mines.  Geol.  Surv..  Summary  Report.  1917.  Part  B,  1918;  3  pp.) 

10562 — EPSOMITE — Spotted  Lakes  of  EJpsomite  in  Wa.shington 
and  British  Columbia.  Olaf  P.  Jenkins.  (From  Vol,  XLVl.  Am. 
Journ.  of  Sci.,   Nov..    1918  ;   7   pp..   illus.) 

10563 — FLUORSPAR  AXD  CRYOLITE  in  1917.  Ernest  P. 
Burchard.  (Mineral  Resources  of  the  U.  S..  1917 — Part  II;  13 
pp.) 

10564 — GRAPHITE — Alabama  Graphite  in  1918.  W.  P.  Prouty., 
(Eng.  and  Min.  Journ..  Jan.   25.   1919  ;   2  pp.)      20c. 

10565 — GRAPHITE  IXDUSTRV.  The.  Chas.  Spearman.  (Can. 
Min.  Journ.,  Feb.    12.   1919  ;   13  pp.) 

10566 — LIMESTONES  of  Ontario.  Howells  Frechette,  (Sum- 
mary Report.  Mines  Branch  of  the  Can.  Dept.  of  Mines.  1917  ; 
26   pp.) 

10567 — MAGNESITE — Basic  Refractories  for  the  Open-hearth. 
J.  Spotts  McDowell  and  Raymond  M.  Howe.  (Bull.  146.  A.  I. 
M.  B.,  Feb..   1919:   IS  pp..  illus.) 

10568 — XITRATE  OF  SODA  in  1918.  (Chem.  Tr.  Journ.,  Jan. 
18.    1919  ;    IJ   pp.) 

10569 — PHOSPHATE — A  Geologic  Reconnaissance  for  Phos- 
phate and  Coal  in  Southeastern  Idaho  and  Western  Wyoming. 
Alfred  Reginald  Schultz.  (Bull.  680.  U.  S.  Geol.  Surv..  1918  ;  84 
pp.,  illus.) 

10570 — RHODESIA — The  Mineral  Resources  of  Rhodesia.  F. 
P.   Mennell.      (So.   Afr.   Journ.   of   Ind..    Nov.,    1918  ;    7   pp.) 

10571 — SALT — Notes  of  a  Discoverv  of  Rock  Salt  in  Nova 
Scotia.  L.  Heber  Cole.  (Can.  Min.  Journ..  Jan.  8,  1919  :  2  pj>., 
illus.)      20c. 

10572- — SILICATES — Les  Siliciures  Metalliques.  Jean  Escard. 
(Metaux.  AUiages  et  Machines.  Jan..  1919  ;  25  pp.) 

10573 — SODIUM  Salts  in  1917.  Roger  C.  Wells.  (Mineral  Re- 
sources of  the  L.  S..  1917 — Part  II;  37  pp.) 

PETROLEUM   AST)   NATURAL  GAS 

10574 — COLOMBIA — Petroleum   Development   Now  Uiide 
and    in    Prospect    in    Colombia.    South    America. 
Feb..   1919  :    1   pp  )      40c. 

10575 — GOVERNMENT  CONTROL — Cooperation  in  the  Oil  In- 
dustry.     (Min.  and  Oil  Bull..  Jan..  1919  ;  3  pp..  illus.) 

10576 — MOROCCO — Les  Terrains  Petroliffres  au  Maroc.  G. 
Moussu.  (Bull.  Soc.  d'Encouragement,  Sept. -Oct.,  1918  ;  6i  pp., 
illus.) 

10577 — NATURAL  GAS:  Its  Production.  Se^^^ce  and  Conserva- 
tion. Samuel  P.  Wver.  (Bull.  102.  Part  VII.  U.  S.  National 
Museum.    Mineral   Ind.   of  the  U.   S.,   1918;   67  pp.,   illus.) 

10578 — NATUR.XL-GAS  STORAGE.  L.  S.  Panyity.  (Bull.  145. 
A.  I.  M.  E..  Jan.,   1919;  2i  pp..  illus.) 

10579- — OIL  SHALE — Commercial  Possibilities  of  Oil  Shale. 
Harry  J.  Wolf.  (Eng.  and  Min.  Journ..  Feb.  1.  1919  ;  2J  pp.. 
illus.)      20c. 

10580 — OKLAHOMA — Structure  and  Oil  and  Gas  Resources  of 
the  Osage  Reservation.  Oklahoma.  Frank  R.  Clark.  (Bull.  686- 
I,   U.    S.    Geol.    Surv..    1919.) 

10581 — SCOTLAND — The  Scotti.sh  Mineral  Oil  Industry.  (Journ. 
Soc.  Chem.   Ind..  Dec.   31.   1918:    1?,   pp.) 

10582 — WATERS — Petroleum  Hydrology  Applied  to  Mid-Con- 
tinent Field.  Roy  O.  Neal.  (Bull.  145.  A.  I.  M.  E..  Jan..  1919  ; 
7J  pp.) 

ECONOMIC  GEOLOr.T — GENERAL 

10583 — BRITISH  COLUMBIA — Economic  Geologj'  of  the  Hazel- 
ton  District,  B.  C.  J.  J.  O'Neill.  (Can.  Dept.  of  Mines,  Geol. 
Surv..   Summary  Report.  1917.   Part  B.   1918;   3  pp.) 

10584 — BRITIFH  COLUMBI.\ — Reconnaissance  Along  the  Pa- 
cific Great  Eastern  Railway  Between  Squamish  and  Lillooet.  C. 
Camsell.  (Can.  Dept.  of  Mines.  Geol.  Surv..  Summary  Report. 
1917.   Part  B.   1918;    11   pp..   illus.) 

10585 — DIPS — Anomalous  Dips.  Eugene  Wesley  Shaw.  (Econ. 
Geol..  Dec.   1918;   IIJ  pp.)      60c. 

10586 — NEVADA — The  Genesis  of  the  Ores  at  Tonopah.  Nev- 
ada. Edson  S.  Bastin  and  Francis  B.  Laney.  (Prof.  Paper  104. 
U.  S.  Geol.  Surv.,   1918;   50  pp.,   illus.) 

10587 — RACEWINITE:  A  Peculiar  Mineral  from  Ore  Deposits 
in  Utah.  A.  N.  Winchell.  (Vol.  XIII,  Econ.  Geol.,  Dec,  1918  ; 
5   pp.,    illus.) 

10588 — TESTi^! — Simple  Tests  of  Economic  Minerals.  Herbert 
Lang.      (Min.  and  Sci.  Press,  Jan.  4.   1919;  23  pp.)      20c. 

jnNING — GENERAL 

10589 — AL.4SKA — Alaska's  Mineral  Development  During  1918. 
J.  L.  McPherson.  (Min.  and  Sci.  Press,  Jan.  11,  1919  ;  3  pp., 
illus.)      20c. 

10590— ANTHR.\CITE  MINING  COSTS— R.  V.  Norris.  EM., 
M.   Sc.      (Bull.   146.   A.  I.  M.   E..   Feb..  1919;   14   pp..   illus.) 

10591 — CANAD.\ — A  General  Summary  of  the  Mineral  Produc- 
tion of  Canada  During  the  Year  1917.  John  McLeish.  (No.  499. 
Can.  Dept.  of  Mines.   1919;   27   pp.) 

10592 — COAL — Methods  of  Mining  Coal.  W^.  C.  Bochert.  (The 
Pahasapa   Quart..   Feb..    1919  ;   14    pp..   illus.) 

10593 — DRAIN  TUNNEL — The  Tintic  Drain  Tunnel  and  Its 
Objects.  E.  K  Grimes.  (Salt  Lake  Min.  Rev.,  Feb.  15,  1919: 
3  pp..  illus.)     20c 

10594 — DRTLLINf5 — Shot  Drilling  Around  Thetford  Mines.  J. 
W.  Davis.      (Can.  Min.  Journ..  Jan.   22,   1919;  2  pp..  illus.)     20c. 

10595 — EXPLOSIONS — Effect  of  the  Velocity  of  Ventilating 
Current  Upon  Mine  Explosions.  G.  S.  Rice  and  W.  L.  Egy.  (Coal 
Age,  Feb,   13,  1919;  IJ  pp.,  illus.) 


10599 — IDAHO — Mining  in  Idaho  in  1918.  R.  N.  Bell.  (Eng. 
and  Min.  Journ..  Feb.  1,  1919;  2J  pp.)      20c. 

ineon — INDIA — The  Mineral  Production  of  India  During  1917. 
H.  H.  Hayden.  (Vol.  XLIX,  Part  II,  Geol.  Surv,  of  India,  1918; 
62  pp.) 

10601 — INTERNATIONAL  CONTROL  OF  MINERALS.  C.  K. 
Leith.      (Mineral  Resources  of  the  U.   S..    1917 — Fart  I;   10  pp.) 

10602 — MADAGASCAR — Les  Mines  de  Madagascar  en  1918.  M. 
P.  Bonnefond.  (L'Echo  des  Mines  et  de  la  Metal.,  Jan,  5,  1919; 
1  p.) 

10603 — MANITOBA — Mining  in  Northern  Manitoba,  1918.  R. 
C.  Wallace.      (Can.  Min.  Journ.,  Dec.  15,  1918;  3  pp.,  illus.J 

10604 — MEXICO — Mining  in  Mexico  Today.  (Eng.  and  Min. 
Journ..  Jan.  25.  1919  ;  23  pp..  illus.)     20c. 

10605 — MEXICO — The  Future  of  Mexican  Mining.  (Eng.  and 
Min.  Journ..  Feb.  1.  1919;   IJ  pp.)      20c. 

10606 — MINE  C.\RS — Standardization  of  Mine  Cars  in  Metal 
Mines.  R.  M.  Raymond.  (Eng.  and  Min.  Journ.,  Feb.  1,  1919; 
4i  pp.,  illus.)      20c. 

METALLURGY — GENERAL 

10611— ADMIRALTY  GUN-METAI^The  Influence  of  .Impur- 
ities   on    the    Mechanical     F*roperties    of    Admiralty    JGun-Metal. 

F.  Johnson.      (Advance  copy.    Inst,   of  Metals,   Oct.,    1918  ;    12   pp., 
lUus.) 

10612 — ALLOY — A  Case  of  Disintegration  of  a  Copper-Alumi- 
num Alloy.  Richard  Seligman  and  Percv  Williams.  (Advance 
copy,  Inst,  of  Metals.  Oct..  1918  ;  3  pp.,  illus,) 

10613 — ALLOYS  of  Copper  and  Zinc:  An  Investigation  of  Some 
pf  Their  Meclianical  Properties.  F.  Johnson.  (Advance  copy. 
Jnst,  of  Metals,  Oct.,  1918;  9  pp.,  illus.) 

10614 — BRASS — A  Comparison  of  Grain-Size  Measurements  and 
Brinell  Hardness  of  Cartridge  Brass.  W.  H.  Bassett  and  C.  H. 
Miavis.      (Bull.    145,   A.   I.    M.    E.,    Jan.,    1919;    21}    pp.,    illus.) 

10615 — BRONZE — Effect  of  Heat  Treatment  on  Bronze.  F.  F. 
TTausen  and  O.  A.  Knight.      (Iron  Age.  Feb.  6.  1919  ;  2i  pp..  illus.) 

10616 — BRONZE.S — The  Constitution  of  the  Tin  Bronzes.  Samuel 
L.  Hoyt.      (Bull.  144,  A.  I,  M.  E..  Dec,  1918  ;  6J  pp.,  illus.)     40c. 

10617 — COPPER  PL.A^TING — -Automatic  Copper  Plating.  Joseph 
W.  Richards.      (Bull.   145.  A.   I.  M.  E..  Jan..   1919  ;  5  pp.,  illus.) 

10618 — ELECTROSTATIC  PRECIPITATION"  "R.  B.  Rathbun. 
(Min.  and  Sci.  Press.  Jan.  4.   1919  ;  1  p.)      20c. 

10619 — FOUNDRY — Use  of  Oil  Fuel  in  the  Foundry  in  Urgent 
Exceptional  Circumstances.  A.  E.  Plant.  (Advance  copy.  Inst, 
of  Metals.   Oct.,   1918;   5  pp.) 

10620 — HARDNESS  OF  METALS — The  Resistance  of  Metals 
to  Penetration  Under  Impact.  C.  A.  Edwards.  (Advance  copy 
Inst,  of  Metals.  Sept.,  1918;  2S  pp..  illus.) 

10621— M.\NGANESE  BRONZE — P.  E.  McKinney.  (Bull.  146. 
A.   I.  M.   E..   Feb.,   1919  ;   4 J   pp.) 

FUELS 

10627 — COAL — Lignite  Coals  and  Their  Utilization.  C.  C. 
O'Harra.      (The  Pahasapa  Quart..  Feb..   1919:    21   pp..  illu.o. ) 

10628 — COAL  CONSUMPTION — Report  on  the  Rate  nf  Coal 
Consumption  in  Varicus  Electric  Generating  Stations  and  Indus- 
trial Establishments  in  Canada  and  the  United  States.  (Hydro- 
"Electric  Power  Commission  of  Ont..  Feb.   15.  1918:    12  pp..   illus.) 

10629 — CONSERVATION — Coal  Economy  from  a  National 
Standpoint.  W.  H.  Casmev.  (Trans,  of  the  Manchester  Geol.  and 
Min.   Soc,  May.   1918;  lej   pp..    illus.) 

MINING    AND    METALLURGICAL  MACHINERY 

10634 — COMPRESSTNC,  .\IP  Efficiently.  Charles  A.  Hirsch- 
berg.     (Compressed  Air  Mag.,  Feb.,  1919  ;  lOJ  pp.,  illus.) 

10635 — ELECTRIC  FURNACES — Electric  Heated  Industrial 
Furnaces.  Geo.  J.  Kirkgasser.  (Ind.  Management,  Jan.,  1919 : 
65   pp..   illus.)      40c. 

10636 — ELECTRICAL  MACHINERY — Some  Developments  in 
the  Electrical  Industry  During  1918.  John  Listen.  (Gen.  Else 
Rev.,  Jan.,  1919;   38  pp.,  illus.) 

s.a:mpling  .VND  .4SS.\YING 

10637 — COAL — Sampling  and  Analyzing  Coal.  Charles  Bent- 
ley.      (The   Pahasapa  Quart..  Feb.,   1919  ;   6  pp.,   illus.) 

10638 — CO.A.L  .\N.\LYSIS — Method  of  Least  Squares  Applied 
to  Estimating  Errors  in  Coal  Analysis.  J.  D.  Davis  and  J.  G. 
Fairchild.  (Tech.  Paper  171.  U.  S.  Bureau  of  Slines.  1918;  36 
pp..   illus.) 

10639— PHOSPHORUS  IN  BRONZES.  Rapid  Method  of  Es- 
timating. T.  E.  Rooney.  (Advance  copy.  Inst,  of  Metals.  Oct., 
191S  ;  2  pp.) 

10640 — S.\MPLING.  F.  W.  Bunyan.  (Min.  and  Sci.  Press. 
Dec.    21,    1918;    6   pp.,    illus.)      20c. 

INDUSTKI.VL  CHEMISTRY 

10641 — AMMONI.V  RECOVERY — Effect  of  "Direct"  and  "In- 
direct" Ammonia  Recovery  I'pon  Other  Byproducts.  Thomas  B. 
Smith.      (Iron   and   Coal   Tr.    Rev.,    Dec.    27,    1918;    1    p.)      40c. 

10642 — ARSENIC.XL  COMPOUNDS  and  Sodium  Carbonate.  M. 
Rindl.      (So.    Afr.   Journ.   of    Ind..    Nov..    1918;    9   pp.) 

10643 — COAL  GAS — The  Relation  Between  Molecular  Structure 
and    the    Activitv    Towards    Hydrogen    Sulphide   of   Oxide    of    Iron. 

G.  Weyman.      (Journ.  Soc.  Chem.   Ind..   Dec   31.  1918;  33  pp.) 

MISCELLANEOUS 

10648 — EDUCATION — Need  for  Vocational  Schools  in  Mining 
Communities.  J  C.  Wright.  (Bull.  145.  A.  I.  M.  E.,  Jan.,  1919: 
3}  pp.) 

10649 — HEALTH — Prevention  of  Ulness  Among  Employees  in 
Mines,  A.  J.  Lanza,  M.D.      (Bull.   146.  A.  T.  M.   E.  :   3   pp.) 

10660 — LABOR — Employment  of  Mine  Labor.  Herbert  M.  Wil- 
son.     (Bull.  145.  A.  I.  M.  E..  Jan..  1919  ;  3  pp.) 
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Havr  You   Tontrlbntcd  to  th*  AMselatloa 

•r  the  27th  Enclncers? 

M.  A.  Bnnrrnrt.  ireasurer  of  the  Mass 
Coiisolitiattd  .Mining  Co..  ot  Boston.  Mass., 
rectntl.v   visited   the   L.nke  Superior  district. 

.\.  J.  Robin,  assayer  and  chemist,  for- 
merl.v  of  Duranpo.  Colo.,  has  sold  his 
business  there  and  is  at  present  in  Denver, 
Colorado. 

W.  H.  Goodrhild  has  been  in  Cuba  on 
examination  work.  He  was  in  New  Torlt 
recently  for  about  a  week,  and  has  now 
returned  to  London. 

Jamen  Hnmps,  formerl.v  superintendent  of 
the  Silver  King:  Coalition  Mines  Co.,  Park 
City.  t"tah.  has  re.eisned.  He  is  suc- 
ceeded by  S.  A.  Knowles. 

Lleat.  L.eiffhton  Slewnrf.  who  has  been 
oversea.-s  with  the  Canadian  Kngineers.  has 
returned  to  Xew  Vork.  where  he  has  re- 
opened an  office  at   42    Broadway. 

James  MarNanichton,  vice-president  and 
gener.il  manacer  of  the  Calumet  &  Hecla 
MininK  Co..  Calumet.  Mich.,  has  returned 
home  from  a  business  trip  to  Xew  York 
and  Boston. 

C.  F.  Tn  and  T.  I>.  rhnnic.  Chinese  min- 
ing engineers,  are  making  a  toui'  of  the 
mining  districts  of  the  L'nited  .States,  and 
are  studying  the  methods  employed  in  the 
Grass  Valley  and  Nevada  City  districts  of 
California. 

C.  M.  Wilson,  formerly  engineer  for  the 
Garfield  Smelting  Co..  has  been  appointed 
chief  engineer  of  the  Mexican  department 
of  the  American  Smelting  and  Refining  Co.. 
at  El  Pa.so.  Texas.  He  succeeds  I,.  M. 
Sbcrldan,   who  resigned. 

II.  W.  Rdmondson.  recently  a  captain  in 
the  U.  S.  Engineering  Corps,  has  received 
an  honorable  discharge  from  the  Arm  v. 
anil  left  New  York  on  Feb.  25  for  Oat- 
man.  Ariz...  where  he  will  examine  the 
Vivian  Leyland  group  ot  mines. 

S.  .n.  l*vy.  superintendent  of  the 
Calaveras  Copper  Co..  has  returned  to 
Copperopolis.  Calif.,  from  .\ew  York,  where 
he  had  been  in  consultation  with  the  own- 
ers of  the  mines,  the  .Ames  estate  of  Boston, 
and  Charles  A.  Stoneham.  of  .\ew  Vork. 

tient.  \V.  V.  DeC'nmp.  forni.rlv  mine 
superintendent  for  the  Consolidated  Arizona 
Smelting  Co..  Mayer.  Ariz.,  and  until  re- 
cently stationed  at  Camp  Humphries.  Va.. 
has  received  his  dLsrharge  and  is  now  doing 
spfcial  work  at  the  Columbia  .School  of 
Mines.  New  York. 

Llent.  Robert  Karle  MrCunnell,  mining 
engineer,  sailed  on  Feb.  27  for  Europe  In 
the  intere.it  of  the  I'.  S.  Government  to 
proceed  with  representalivi-s  of  as.wcialed 
powers  upon  an  investigation  of  special 
engineering  developments.  Lieut.  McCon- 
nell  Is  to  he  absent  for  three  or  four 
months. 

J.  H.  MrMillan,  provincial  district  in- 
spector of  mines  for  the  Prince  Rupert 
dlstrici.  British  Columbia,  has  resigned 
to  beeome  general  manager  of  the  .lasper 
Park  (  olllerles.  Ltd,  of  Alberta.  Canada. 
He  will  have  his  heart(|iiarters  at  Poca- 
hontas, where  the  company's  largest  col- 
liery  Is  .-iltuated. 

P.  H.  Royster.  of  the  U.  S.  Bu- 
reau of  Mines.  Pittsburgh.  Penn  recently 
registered  at  the  oKlce  of  the  American  In- 
stitute of  Mining  and  Metallurgical  Kn- 
glnei-rs.  .New  Vork  Others  who  registered 
there  during  the  last  week  were-  Ft  R 
I>andon.  from  the  Philippines;  Major  I,  W 
Wicks;  ir.  B  Smith,  of  .New  Britain 
fonn.  ;  n  n  Stevetl,  of  St.  Cvr.  Qu.  I.ec 
fan.-ida:  and  Prof  William  It  Chedsev  of 
.Slate    College.    Pennsvlv;u.ia 
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Obituary 


in 


Charles  II.  (ilhlis.  geologist,  died  on  Fel) 
19.  after  on  illneHs  <.f  several  days  lie 
settled  In  rtiih  In  I'.mi.  where  he '  lieeame 
ge<.I.,Ki"l  for  111.  I  tall  Fuel  Co  and  general 
ni  Wnsaieh  Mines  Co    at   Alia. 

H  ■  r  of  tlie  American  liiHtidite 

or  rieers.   and   of   the   American 

Ml' 

DeniiU  Reiirdnn.  f^lrlnerly  superintendent 
of  the  tJreen  llilicievelniid  mine.  In  Iho 
Coeur  d'Alene  distrirl  of  Idaho  died  rp- 
renll-.      in     ly      \ni.,|...     iilif         It.      lui.l    lieen 


■losepli  .sillmnn,  president  and  founder  of 
the  Jlichigan  Smelting  and  Refining  Co.. 
Detroit.  Mich.,  died  of  pneumonia  at  his 
home  on  Feb.  15.  He  settled  in  Detroit 
about  25  years  ago.  and  in  Ptoii  established 
the  company  of  which  he  was  the  dominat- 
ing genius  up  to  the  time  of  his  death.  His 
special  ability  In  the  reclamation  ot  certain 
waste  materials  was  recognized  by  the 
Governmi'nt.  .and  he  was  made  a  member  ot 
the  committee  directing  the  equable  distri- 
bution of  non-ferrous  materials  and  the 
reduction  of  waste  of  these  materials.  He 
was  also  active  in  the  Government  work  of 
controlling  the  distribution  of  tin  during 
the  serious  shortage  of  that  material.  Mr. 
Sillman  was  president  of  the  Valley  Smelt- 
ing Co.,  of  Cleveland.  Ohio :  vice-president 
ot  the  Peninsular  Brass  Works,  and  sec- 
retary and  treasurer  of  the  Thiery  &  Kend- 
rick  Manufacturing   Company. 

George  K.  Drummand,  president  of  the 
firm  of  nrummond,  McCall  &  Co.,  of  Mon- 
treal, died  at  Claridge's  Hotel.  London. 
England,  on  Feb.  17,  after  an  illness  of 
about  one  week.  He  was  born  in  Ireland, 
In  1858,  and  in  1566  settled  in  Canada  with 
his  parents.  In  the  year  1881  he  became  a.s- 
sociated  with  James  T.  MeCall,  and  the  firm 
of  Drummond,  .McCall  &  Co.  was  establisheii. 
Business  developed  rapidly,  and  the  firm 
soon  became  an  extensive  manufacturer  .is 
well  as  importer  ot  iron  and  sleel  and  was 
closely  connected  with  various  other  min- 
ing and  manufacturing  interests.  Mr. 
Drummond  was  president  of  the  Drummond 
Mines.  Ltd.  He  became  president  of  the 
Montreal  Board  of  Trade  in  1904,  and  ot 
the  Canadian  Manufacturers'  Association. 
He  belonged  to  many  social  clubs,  and  was 
a  member  of  the  Royal  Colonial  Institute 
of  London,  lOngland.  He  was  the  author  of 
"The  Iron  Industry  in  Canada"  and  "Fiscal 
and   Imperial   L>efense   Ques.ions." 


.Mining  and  Mefallnrgieal  Soriely  of 
America,  New  York  section,  held  a  meeting 
at  Columbia  I'niversity  Club,  4  West  43d 
St.  on  Feb.  27.  The  principal  subject  of 
the  evening  was  "Taxation  as  Applied  to 
the    Mining    Industry." 

.Anieriean  Asnnria'ion  of  Kngineers  will 
hold  its  annual  meeting  at  Chicago. 
111.,  on  .May  13.  when  Col.  Walter  Dill 
Scott,  in  charge  of  classification  of  person- 
nel. I'.  .S  .Armv.  will  givo  a  talk  on 
"Fitting  the  Engineer  to  His  Job." 

I'tah  Society  of  Engineers  held  a  meeting 
at  Salt  Lake  City.  Utah,  on  Feb.  19.  The 
problem  of  potash  production  was  dis- 
cussed and  a  nuitiher  of  papers  on  the 
subject  were  presented.  A  paper  was  read 
by  Dr.  E.  K.  Cameron,  formerly  of  the 
XI.  S.  Bureau  of  Soils,  on  the  "General 
Potash  Situation."  Germany's  part  in 
supplying  the  greater  part  of  the  market 
in  the  past  w.is  reviewed,  and  it  was 
pointed  out  that  it  was  now  Incumbent  on 
America  to  become  a  factor  In  the  supply. 
Other  papers  were:  "The  .Vebraska  Potash 
Brines."  by  Dr.  W.  D.  Ronner :  "Potash 
from  Ix'ucltc  Rock,"  by  Guy  Sterling,  deal- 
ing with  deposits  of  wyominglte  owned  by 
the  Liberty  Potasli  Co.  ami  read  by  L.  A. 
Bailey  of  that  company  ;  n  paper  by  A. 
Cohen,  ch'-mlst  for  the  Mineral  Products 
Co.  in  regard  to  the  alunlte  deposits  at 
Mnry.svale.  read  by  L.  1).  Ander.son.  The 
process  used  In  extracting  potash  from 
brine  at  Salduro.  120  miles  west  of  Salt 
L-ik.-.  bv  the  .Solvay  Proeiss  Co  was  de. 
scribed  by  10.  A.  Margetts  and  .i  general 
outline  of  the  agricultural  uses  of  iioiash 
was  Riven  b.v  E  M.  IjOdyard.  agricultural 
ilii.Mtor  of  the  V.  S  Smelling  Co  An 
lotormnl  talk  on  thi'  recovery  of  potash 
iiiaile  by  the  Ogden  Portland  Cement  Co 
at  llrlKhnm  City  was  given  by  O.  C  Hart. 
The  meeting  was  largely  attended  and  there 
was  considerable  discussion. 


Industrial  News 
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Count).  .Munt..  where 
ore  wns  developed 


bud.i    uf  highgiade 


Kpnlng-Cnrprnler  riinin  To.,  of  Pllts- 
hiirgh.  Penn.  annouiiceH  that  Theodore  IC 
Merm.inson.  ftirmerly  wllh  <he  Worlhlng- 
ton  .Mai'hinery  I'o  .  has  become  iis.soeliited 
with  the  ICpping-Carpenter  company  as 
works  manager. 

■■nrinr  CohsI  Nlerl  Co..  Seattle.  bus 
I'peiied  a  sales  office  at  52  Hrnndwav.  .\ew 
York.  L.  (1.  Knight,  who  has  been  om- 
nected  with  the  Senllle  olllce  for  some 
time,  will  have  charge  of  sales  of  products 
from   the  Seattle  and   San   Froncis<-o   mllln 


Scliierrn  Keltings.  Charles  .\.  Schieren 
Co..  30-38  Ferry  St..  .Vew  York.  A  new 
price  list ;  6  x  9  ;  pp.  12  ;  illustrated. 

.■storage  Battery.  Edison  Storage  Battery 
Co..  Orange.  N.  J.  I>p.  30 ;  6  x  9 ;  illus- 
tiated.  A  pamphlet  descriptive  of  Edison 
alkaline  storage  battery  for  electric  ve- 
hicles. 

Tanks.  Waiter  A.  Zelnicker  Supply  Co., 
325  Ixicu.st  St.,  St.  L<iuis.  Mo.  Bulletin 
.\o.  259;  33  X  8J  ;  pp.  16;  illustrated.  De- 
scriptive ot  new  and  used  tanks  of  all 
kinds   and   sizes.      Copy    tree    on   request. 

Storage  Battery  Loromotives.  Edison 
Storage  Battery  Co..  Orange.  .V.  J.  Bulletin 
No.  608  ;  6  X  9  ;  pp.  24  ;  illustrated.  .A  pam- 
phlet descriptive  of  Edison  storage  l>atteries 
tor  use  in  locomotives  for  metal  mines,  coal 
mines  and  industrial  plants  ot  all   kinds. 

Wiring  Devirrs.  Cutier-Hamrtitr  Manu- 
facturing Co..  Milwaukee.  Wis.  Catalog  in 
Spanish;  8  x  l»i;  pp.  24;  illustrat,  d.  The 
majority  of  the  C-H  wiring  devices  are 
listed  the  same  as  in  the  1919  English 
catalog.  It  is  intended  for  distribution  to 
the  Central  and  South  American  trade. 

Schieren  Beltings.  Charles  A.  .Schieren 
Co  30-38  Ferry  St..  New  Vork.  A  pam- 
pl:let  entitled  "The  Storv  of  Schieren  Belt- 
ings ;  5J  X  73 ;  pp.  32 :  illustrated.  This 
bcok  IS  dedicated  to  the  belt  buyers.  It 
describes  the  various  steps  in  tanning  and 
manufacturing  leather  belting,  and  the  ex- 
tieme  care  and  time  reiiuired  to  transform 
the  raw  hides  into  an  efticient  means  for 
transmitting  power  safely  and  continuously. 


New  Patents 


United  States  patent  specifications  may 
Ih-  obtained  from  "The  Engineering  and 
.Mining  Journal"  at  25c.  each.  British 
patents   are   supplied   at   40c.   each. 

Alumina.  Production  ot.  Ralph  H.  Mc- 
Kee.  Ridgefteld  Park.  N.  J.  (U.  S.  No. 
1.290,269  ;   Jan.    7,    1919.) 

Amalgamating  Porkrl  tor  Treating  Ore. 
Erastus  B  Benneit.  Denver.  Colo.  (U.  S. 
.No.   1.290.016;    Dec.   31.    1918.) 

masting  Oun.  William  H.  Cherry.  Ship- 
man.  III.  (U.  S.  No.  1.290.086;  Jan.  7. 
1919.) 

Boring  Drill,  Rotar.v.  Howard  R.  Hughes. 
Houston.  Tex.  tU.  S.  .No.  1.289.179;  Dec. 
31.   1918.) 

Castings  of  Rare  Earth  Metals  and  Their 
Alloys.  Process  of  Making.  Alcan  Hlrsch 
and  Marx  Hir.sch,  New  York.  N.  Y.  as- 
signors to  .Alpha  Products  Co.  Inc.  (U.  S. 
No.    1,290,010-11;    Dec.    31,    1918.) 

Coke,  i'tilization  of  Acid.  George  L. 
I'riohard.  Port  .Arthur.  Tex.  assignor  to 
Gulf  Rellning  Co..  F'itlsburgh.  Penn.  (U.  S 
.No.    1.290.346.  Jan.   7.    1919  ) 

Coke  Oven.  Robert  S  Moss.  Chicago,  and 
Arthur  Roberts.  Evanston.  III.  (U.  S.  No. 
1.289.870;  Dec.  31.   1918.) 

Copper,  Treatment  of  Cement.  Clarence 
A.  Ilall.  Philadelphia.  Penn..  assignor  to 
Pennsylvania  Salt  Manufacturing  Co.. 
Philadelphia.  Penn.  (U.  S.  No.  1.290.02  4  . 
i>ec.   31.    I'.US.) 

Drilling  Holes  In  Rock.  Process  of.  George 
H  Gilman.  Claremonl.  N.  II.  a.sslgnor  to 
Sulllv.in  Machinery  Co.,  Ho.<ton.  Mass  (U. 
S.    No.    1.290.172;    Jan.    7.    1919.) 

Dump  Car.  Side  Tilting  Alexander  M. 
Cow.  Diiliiih.  Minn.  (II.  S.  No.  1.290.735: 
Jan     7.    1919.) 

Kerromanganese,  Process  of  Producing. 
John  Tyler  Jones.  I'ltt.shurgh.  Penn  .  as- 
s'gnor  to  Tiiomas  J.  Ilowells.  PilLsburgh. 
Penn.      (U.  S,  No,   1.2S9.799;  Dec.  31.  1919  ) 

I'lre  Clays.  Art  of  Purlfving  Henrv  L 
Kolil.r  SI  Louis.  .Mo  at.  S.  No.  l.*90.. 
-II  ;  Jan.   7.   1919.) 

Floiailon  Process.  Ru.-tolf  GabI,  Miami. 
.Ariz,  assignor  to  Utah  Copper  Co.  (U  S. 
No    1.290.166  ;  Jan.  7.   1919.) 

Fiirnarv.  Alfred  Sm.tllwond.  I,ondon. 
England  (U.  S  No  1 .2<lo.383-6 :  Jan  7, 
1919  ) 

Kurnnre.  Alloying.  Frederick  U.  Mc- 
C.ahan.  l.os  Angeles.  Calif.  ( U.  S.  No 
1.290.269  ;    Ian.    7.    1919  ) 

Kiirnaee.  Heat  Treatment  Alfred  Small 
wooil.  l,<>ndon.  England  (U.  S.  No.  1,29" 
asi  .  Jan    7.    1919.) 

«  •''.'^"'f^'-. .'.•'••"'"'  ••'"P'  Dudley  Wright. 
Bankfleld,  Ulverston.  England  (L*  S  No 
1.290.926;  Jan.  7.  1919  ) 
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SAN  FRANCISCO,  CALIF. — Feb.  21 
University  of  CaUfornia  College  of 
Mines  has  recently  installed  new  equipment 
of  working  models  for  treatment  of  gold 
and  silver  ores,  including  latest  standard 
types  of  flotation. 

California  Chapter  American  Mining 
Congress,  recently  organized,  has  elected 
following  officers:  George  W.  Starr.  Grass 
Valley,  governor ;  Albert  Burch.  San  Fran- 
cisco, first  vice-governor ;  L.  P.  St.  Claire, 
Los  Angeles,  second  vice-governor :  J.  R. 
Kingsbury,  San  Francisco,  third  vice-gover- 
nor, and  L.   D.   Gordon,   San  Francisco. 

RENO,  NEV. — Feb.  23 
Tlie  Attachment  Levied  Against  the 
Rochester  Mines  Co.  by  the  Elda  Fina  Min- 
ing Co..  in  connection  with  the  $2.:i7O,000 
apex  suit  filed  by  the  latter,  has  been  re- 
leased, and  the  Rochester  mine  and  mill 
are  again  operating.  Consolidation  of  the 
Rochester  Mines  Co..  Rochester  Merger 
Mmes  Co..  Rochester  Elda  Fina  Mining 
Co..  Rochester  Combined  Mining  Co..  and 
Nenzel  Crown  Point  Mining  Co.  is  now 
assured,  under  an  agreement  recently 
signed.  Funds  will  be  administered  and 
the  mines  operated  by  the  trustees,  F.  M. 
Manson,  manager  of  the  Western  Ore 
Purchasing  Co.,  and  Judge  L.  N.  French. 
The  Combined  and  Rochester  mills  have 
a  capacity  of  more  than  BOO  tons  daily. 

Non-Metallic  Commercial  Minerals  are 
being  produced  in  considerable  volume  in 
southern  Nevada.  M.  C.  Hole,  represent- 
ing Los  Angeles  interests,  has  built  a 
plant  for  refining  silica,  which  is  being 
mined  from  large  deposits  near  Beatty. 
Three  grades  of  silica  are  produced,  the 
greater  part  of  the  output  being  sold  to 
manufacturers  of  glass  and  paints.  Fluor- 
ine is  shipped  to  the  Pacific  Coast  fvom 
large  deposits  near  Carrara,  south  of 
Beatty,  and  a  refinery  is  to  be  provided. 
Carbonate  of  lime,  used  in  making  dry 
colors  and  whiting,  is  produced  in  large 
quantity  near  Ash  Meadows.  In  the  same 
district  the  Standard  Oil  Co.  is  working 
deposits  of  clay.  The  product  is  used  in 
clarifying  oil   and    is  of  superior   quality. 

PHOENIX,  ARIZ. — Feb.  25 
AU  Mines  and  Smelterie.i  of  the  Verde 
District  closed  on  Feb.  14  for  a  period  of 
three  months  or  more.  United  Verde  and 
United  Verde  Extension  were  the  first  to 
shut  down,  following  the  failure  of  a  suf- 
ficient number  of  miners  to  appear  for 
work.  At  the  former  182  men  reported, 
and  65  at  the  latter,  though  the  ultimatum 
previously  issued  by  these  companies  called 
for  250  men  at  the  United  Verde  and  100 
at  the  Extension.  There  are  now  several 
thousand  idle  mine  and  smeltery  workers 
in  the  district,  and  many  more  are  indi- 
rectly  affected. 

Law  Governing  Mine-Shaft  Operation  has 
been  introduced  in  a  bill  in  the  Legislature 
establishing  state  rules  with  the  following 
provisions:  Hoisting  engineers  must  be 
over  18.  not  users  of  intoxicants  or  drugs; 
hoist  must  have  indicator  and  rope  marks  ; 
800  ft.  a  minute  to  be  the  greatest  speed 
in  hoisting  men ;  inspection  daily ;  wire 
ropes  when  over  200  ft.  deep;  at  least  25 
ft.  clearance  in  gallows  frame :  iron-bon- 
netted  cage,  with  gates ;  buckets  must 
be  held  for  clearance  15  ft.  above  shaft 
bottom :  and  bulkheads  must  be  provided 
above  men  working  in  bottom  of  shaft  or 
winze. 

Excavation  of  Sacramento  Hill,  with 
steam  shovels  which  are  now  workmg  upon 
the  crest,  by  the  Copper  Queen  company, 
is  being  conducted  with  considerable  cau- 
tion because  the  crest  is  above  the  only 
road  and  only  railroad  that  enters  Bisbee, 
The  overburden  of  rock  varies  from  50  to 
200  ft.,  but  averages  about  80  ft.  This 
rock  is  being  carried,  at  the  rate  of  over 
150,000  cu.yd.  a  month,  to  points  around 
shafts,  where  level  areas  are  to  be  pro- 
vided for  shops,  and  may  create  a  new 
and  level  townsite  for  workmen's  homes. 
Some  rock  also  may  go  underground,  for 
stope  filling.  It  carries  only  a  trace  of 
copper. 

Mine  Taxes  amounted  to  $115,112  out  of 
a  special  school-tax  levy  of  $132,605  for 
four  districts.  At  Hayden,  the  Ray  Con- 
solidated and  American  Smelling  and  Re- 
fining companies  paid   all  but    $300   of  the 
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school  district's  assessment  of  $5986.  The 
Gila  County  tax  roil  of  $163,810,000  has 
91%  of  the  valuation  assessed  against  min- 
ing companies.  Mines,  smelteries,  and  sim- 
ilar works,  are  set  at  about  $148,600,000, 
town  lots  and  improvements  at  $5,347,000, 
cattle  at  $3,100,000  and  main-line  railroads 
at  $2,610,000.  Within  the  state  at  large, 
the  mining  industry  pays  about  63%  of 
the  taxes,  and,  with  the  railroads  and 
other  larger  corporations,  pays  75%  of  the 
total.  These  taxes  are  assessed  on  an 
arbitrary  valuation,  on  five-year  production 
periods,  so  there  will  be  no  particular  de- 
crease this  year,  because  of  relatively  low 
valuation  of  the  gross  product. 

Ignorance  of  the  English  Language  will 
seriously  affect  the  Spanish-speaking  miners 
of  Arizona,  it  the  passage  of  a  bill  occurs 
prohibiting  the  employment  of  all  non- 
English  speaking  persons  in  mines,  quarries, 
open  cuts,  tunnels,  in  elevators  or  on  elec- 
trical construction,  and  around  machinery. 
The  state  mine  inspector,  his  deputies,  or 
any  state  officer  may  be  judges.  Passage 
of  such  a  bill  would  affect  seriously  the 
camps  of  Metcalf.  Morenci,  Clifton,  Ray 
and  Ajo,  and  hundreds  of  small  properties 
nearer  the  Mexican  border.  At  Ajo,  only 
Indians  and  Mexicans  would  remain  over 
summer  in  the  open-cut  work.  The  bill 
has  passed  the  House,  effective  Jan.  1, 
1920.  Other  mining  legislation  under  con- 
sideration includes  the  miners'  home  bill, 
which  appears  to  have  been  killed  by  ad- 
verse report ;  a  bill  demanding  change 
rooms  and  baths  for  men  in  smelteries, 
which  has  been  shelved,  but  such  provisions 
are  to  be  added  to  older  legislation  ;  a  bill 
granting  $10,000  bonus  to  the  first  produc- 
ing oil  well  found  in  Arizona,  which  the 
Senate  has  favorably  reported.  Another 
act  gives  protection  to  water  courses  or 
wells  against  oil  seeps  or  sumps.  Arizona 
has  no  oil  wells  at  present. 

MORENCI,  ARIZ. — Feb.  20 
A  Bond  Issue  of  Greenlee   County  to  the 

amount  of  $200,000  is  to  be  voted  on  soon, 
the  money  to  be  used  for  road  building 
and  road  repairs.  It  is  intended  to  pro- 
vide work  for  returning  soldiers  and  sailors, 
and  for  men  of  the  district  thrown  out  of 
work  by  curtailment  of  mining  operations. 
The  roads  are  needed,  and  there  will  be 
little  opposition   from   the   taxpayers. 

W.4LL.4CE,  IDAHO — Feb.  22 
Idaho  Mining  Association  held  its  an- 
nual meeting  at  Boise  on  Feb.  11  and  12 
and  elected  the  following  officers  for  the 
coming  year:  President.  Jerome  J.  Day, 
of  Moscow  and  Wallace  :  vice-president.  J. 
B  Eldridge.  of  Boise ;  secretary  and 
treasurer,  Ra venal  Macbeth,  of  Mackay ; 
executive  committee:  James  F.  McCarthy, 
of  Wallace ;  I.  E.  Rockwell,  of  Bellevue ; 
W.  N.  Sweet,  of  Boise. 

John  A.  Percival.  president  of  the  Con- 
solidated-Interstate Callahan,  when  asked 
recently  regarding  the  company's  plans, 
said  tliat  the  low  prices  of  zinc  and  lead, 
high  costs  of  labor  and  supplies,  together 
with  excessive  freight  rates,  had  made 
operation  at  a  profit  impossible.  Under 
these  circumstances  it  was  his  opinion  that 
the  company  should  suspend  production 
and  conserve  its  resources  until  conditions 
improve.  However,  no  action  is  to  be 
taken,  according  to  Mr.  Percival,  until  the 
directors,  who  will  meet  in  New  York  on 
Mar.  3,  have  expressed  their  opinion.  The 
company  is  now  producing  at  the  rate  of 
6000  tons  of  concentrates  and  crude  ore 
per  month,  mostly  zinc.  Another  matter 
that  will  be-  acted  upon  by  the  directors  is 
the  situation  of  the  main  office,  now  at 
61  Broadway,  New  York.  It  was  originally 
in  Duluth.  It  is  proposed  to  move  the 
office  to  Wallace,  which,  Mr.  Percival  stated, 
is  the  logical  place.  There  are  three 
vacancies  on  the  board  of  directors,  cau.sed 
by  the  resignation  of  the  representatives 
of  the  American  Metal  Co..  namely,  C.  M. 
Loeb,  Otto  Sussman,  and  Julian  B.  Beatty, 
all  of  New  Y'ork.  The  vacancies  may  be 
temporarily  filled  by  the  directors,  or  the 
matter  may  go  over  until  the  annual  meet- 
ing of  stockholders  on  April  H. 

Vocational  Training  of  Miners,  made 
possible  through  an  appropriation  by  the 
Federal  government,  has  been  started  under 
the  supervision  of  Francis  .-\,  Thomson, 
dean   of  the   Idaho   School  of  Mines,      Most 


of  the  applicants  are  ex-soldiers,  and  these 
will  be  given  the  preference.  The  initial 
class  is  now  receiving  instruction  in  the 
Morning  mine,  the  property  of  the  Federal 
Mining  and  Smelting  Co.  Although  voca- 
tional training  is  common  in  other  lines  of 
industry,  this  is  one  of  the  first  attempts  to 
introduce  it  in  mining,  and  the  result  is  being 
watched  with  much  interest  by  mine  man- 
agers and  e.vperts  in  vocational  training. 
Operators  in  the  Coeur  d'Alene  district  are 
giving  the  system  cordial  cooperation,  for 
they  recognize  'hat  its  success  means  event- 
ually higher  efficiency  in  underground  work. 
The  school  is  under  the  immediate  direc- 
tion of  F.  H.  Skeels.  a  mining  engineer. 
The  class  now  working  in  the  Morning 
mine  is  engaged  in  running  a  drift  under 
contract,  which  is  e.xpected  to  enable  the 
pupils  to  earn  fair  wages ;  the  cost  to 
the  company  will  be  no  more  than  if  the 
work  was  done  by  its  own  employees. 
M.^re  applicants  are  on  file  than  can  be 
accommodated  at  this  time,  but  it  is  ex- 
pected that  arrangements  will  be  made  to 
start  classes  in  other  mines. 

Bl'TTE,    MONT, — Feb.   22 

Conditions  in  Butte  following  the  10-day 
period  of  excitement  due  to  the  strike  called 
by  the  I.  W.  W.  are  again  normal,  and  all 
companies  are  working  that  were  operating 
at  the  time  it  was  announced  that  there 
would  be  a  reversion  to  the  sliding-scale 
agreement.  It  is  now  certain  that  the 
strike  was  not  caused  by  the  refusal  of  the 
large  majority  of  miners  and  craftsmen  to 
accept  the  changed  conditions,  but  was 
brought  about  by  threats  of  violence  to 
the  men  who  dared  to  go  to  work.  Upon 
declaring  the  strike,  the  I.  W.  W.  organi- 
zation announced  that  the  mines  would 
never  operate  again  until  the  companies 
paid  $6  a  day  for  a  six-hour  day.  When 
the  men  returned  to  work  under  protec- 
tion, the  I.  W.  W..  calling  the  strike  oft, 
said  that  it  would  be  resumed  later  and 
at  the  same  time  denounced  the  .\merican 
Federation  of  Labor.  It  is  to  be  noted 
that  the  Anaconda  Copper  Mining  Co., 
though  consenting  to  return  to  the  sliding 
scale  of  wages  based  upon  the  price  of 
copper,  announced  that  it  would  pay  50c. 
a  day  bonus  to  each  man.  This,  a  purely 
voluntary  act  on  the  company's  part,  was 
l^romised  in  view  of  the  fact  that  the  cost 
of  living  was  somewhat  higher  than  when 
the  sllding-scale  agreement  was  entered 
into. 

SALT  L.\KE   CITY,  UTAH — Feb.  21 

Mine  Safety  Laws  for  the  metal-mining 
industry  are  being  prepared  by  the  Utah 
State  Industrial  Commission.  Rules  drafted 
by  C.  A.  Allen,  chief  of  the  mine  inspec- 
tion department  and  also  in  the  employ  of 
the  U.  S.  Bureau  of  Mines,  have  been 
gone  over  by  members  of  the  commission 
working  with  a  committee  representing  the 
mining  industry,  the  object  being  to 
devise  a  set  of  uniform  rules,  which 
will  serve  as  a  basis  for  inspection  work 
by  the  commission  and  by  insurance  com- 
panies. On  the  operators'  committee  are: 
C.  E.  Allen.  United  States  Smelting  and 
Refining  Co.  :  V.  S.  Rood.  Utah  .\pex  mine. 
Bingham  Canyon  :  O.  X.  Friendly,  Judge 
Mining  and  Smelting  Co.,  Park  City ;  and 
A.  P.  Mayberry,  Centennial-Eureka  mine. 
Eureka.  For  the  miners  ;  Ephraim  Adam- 
son.  Park  City :  for  the  industrial  com- 
mission :  W.  E.  Harrison,  state  metal-mine 
inspector,  and  C.  A.  Allen,  chief  mine  in- 
spector. Insurance  coinpanies  were  also 
represented.  I^ater  all  operators  of  the 
state  will  be  given  opportunity  for  further 
suggestions. 

The    U.    S.    Bureau    of    .Mines    Station    at 

the  University  of  Utah  has  completed  an- 
other year  of  work,  report  of  which  has 
been  niade  by  Thomas  Varley,  metallurgist 
in  charge,  to  J  E.  Merril.  director  of 
the  School  tSt  Mines.  Volatilization  has 
been  jiroved  to  be  adaptable  to  ores  carry- 
ing copper,  lead,  gold,  and  silver,  whether 
the  minerals  were  found  as  sulphides, 
oxides,  or  carrying  carbonates  or  silicates. 
Recoveries  of  copper  have  been  90  to  9S'',. 
and  recoveries  on  lead  ores  have  been  bet- 
ter than  90%.  the  gold  in  the  ores  also  being 
saved.  Silver  ores  have  not  given  as  good 
results,  although  in  many  cases  the  re- 
covery   has    exceedefl     80%.       The    problem 
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of  obtaining  higher  recoveries  on  silver 
ores  is  at  present  under  investiRation.  Un- 
der most  conditions  zinc  has  not  been 
\-olatilized.  and  efforts  are  being  inade  tow- 
ard the  subse<iuent  recovery  of  that  metal 
from  the  residues.  The  bureau  is  striving 
to  determine  means  of  treating  low-grade 
and  complex  ores  of  the  state  by  any 
feasible  method.  The  milling  equipment  in 
the  metallurgical  building  has  been  en- 
tirely overhauled,  and  much  additional  ma- 
chinerv  installed.  .\ttention  will  be  de- 
voted chiefly  to  the  volatilization  process 
and  to  ore  dressing. 

DENVER,  COLO. — Feb.  24 

The  Nnmbrr  of  Idle  Men  In  IncreoRinR  in 

Denver,  and  many  of  the  returning  soldiers 
are  finding  ditliculty  in  getting  back  into 
civil  life.  .\n  organized  effort  is  being  made 
bv  the  I'.  S.  Employment  Service  and  Colo- 
rado employers  lo  find  places  for  the  return- 
ing men.  The  efforts  of  operators  in  the 
mining  districts  are  being  repaid  by  a 
steady  increase  in  the  efficiency  of  their 
labor  forces. 

.\  Mrnarr  to  MillliiK  Oprratlonn  in  Colo- 
rado is  recognized  in  a  bill  to  prevent  pollu- 
tion of  streams.  This  measure  is  most 
drastic  in  its  provisions,  and  if  enforced 
would  close  down  ever.v  milling  plant  in 
the  state.  The  bill  was  introduced  by  Rep- 
resentative Hall,  of  Jefter.-!on  County,  and  is 
baclted  by  Golden  intere.sts.  which  are  dis- 
pleased with  the  muddy  appearance  of 
Clear  Creek.  If  such  a  bill  should  become  a 
law  it  would  prevent  new  mills  from  run- 
ning tailings  into  the  streams,  and  might 
cause  trouble  for  all  plants  operating  under 
water  rights  which  were  not  older  than 
the  rights  of  the  irrifealion   ditches. 

Production  of  Tnngstrii  in  Colorado  has 
practically  cea.sed.  All  the  important  mines 
In  the  Boulder  field  have  been  shut  down. 
Operators  contend  that  without  a  tariff 
to  protect  them  from  the  cheaply  produced 
Chinese  ores  and  concentr.ates  they  can  no 
longer  profitably  work  their  mines.  During 
191S  Colorado  produced  the  e^juivalent  of 
1965  tons  of  concentrates  carrying  Sif'r  WO, 
a.s  against  5(ifi5  tons  bv  the  entire  United 
States,  and  1781  tons  by  California.  The 
value  of  the  Colorado  output  is  estimated  at 
Jl. 965.000.  The  bulk  of  this  production  is 
from  Boulder  County.  During  1918.  a  total 
of  10.448  tons  of  tungsten  ores  was  imported, 
of  which  6465  tons  ciime  from  China.  The 
price  during  the  greater  part  of  the  year 
was  about  $25  per  unit  of  WO,  for  a  60% 
product.  Since  the  signing  of  the  armistice 
the  price  has  declined  rapidly,  until  there 
is  little  or  no  demand  for  the  ore. 

rolorado  Sriiool  of  Mlnen  may  be  con- 
trolled by  its  own  graduates  in  the  near 
future.  The  Fincher  bill,  which  has  just 
passftd  the  second  reading  in  the  State 
Senate,  provides  thai  three  of  the  five  mem- 
bers of  the  Imaril  of  trustees,  appointed  by 
the  Governor,  shall  Im'  alumni  of  the  school. 
At  present  only  one  member  of  the  board 
must  he  a  graduate  of  the  Institution.  To 
become  a  law.  the  hill  must  receive  a  favor- 
able vote  on  final  rearling  before  the  Sen- 
ate, and  must  have  the  approval  of  the 
other  branch  of  the  Legislature.  In  the 
past  thii  .school  has  suffered  as  a  result  of 
tll-advlsed  appointments  by  governors  who 
did  not  fully  a|>preciate  that  their  ap- 
pointees som-times  had  llltle  or  no  Interest 
in  the  ultimate  welfare  of  the  school,  or 
perhaps  lacked  i>oth  the  training  and  ex- 
perience that  would  make  them  desirable 
directors  of  an  educational  liistitullon  Many 
t>elleve  that  the  pa.ssage  of  the  Kinrh.-r  bid 
will  be  a  step  In  the  right  direction,  and 
those  Interested  In  the  welfare  of  the  Insti- 
tution hope  It  will  be  a  guarantee  that  the 
high  standard  of  this  well-known  school  of 
mlnen  Is  to  be  maintained. 

A  Mrl«l-Mlnlnc  Fnnd  Is  lo  he  created 
by  the  pas.sage  of  a  Idll  Introduced  by  Rep- 
resentative Girard  and  other  members  of 
the  Mining  Committee  of  the  House.  This 
hill  wns  Introduced  In  ar.nrilanre  with  a 
renoluiion  unanimouslv  nil»T>le(l  at  the  an- 
r.iiil  ni..  line  of  the  Colnni.io  Metal  Milling 
Primarllv  th-  purpose  of  the 
Is  to  provlili'  .1  method  where- 
i.lng   metal    mlii-s   of   the  stale 
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and  collect  a  tax  on  mine  output.  This  is 
effected  in  the  proposed  Mil  by  the  cre- 
ation of  the  Metal  Minintr  Fund  and  the 
appointment  of  a  board  of  ilinctors  which 
it  is  assumed  will  also  cnnii")se  the  execu- 
tive board  of  the  Colora.l..  M.tal  Mining 
Association,  and  the  Colorado  Chapter  of 
the  American  Mining  Com;r.s.-i.  The  first 
section  of  the  bill  provides  for  Ihe  method 
of  assessing  and  collectini;  it^  fund,  which 
is  based  upon  the  gross  ouM'"'  as  deter- 
mined by  the  statement  fil. '1  "iili  the  coun- 
ty assessor  under  the  pnMsions  of  the 
present  law.  Section  2  I.ro^  I'lts  for  the 
apiMiintment  of  a  board  r.f  niin-  directors, 
three  of  whom  shall  be  appointed  for  a 
term  of  six  years,  three  for  four  years,  and 
three  for  two  years.  Section  .T  iirovides  tor 
organization  of  the  board,  fluties  of  the 
chairman,  and  for  regular  and  called  meet- 
ings of  the  board.  Section  4  outlines  the 
|)owers  of  the  board,  and  anili  >rizes  inves- 
tigations regarding  the  prosp'-.tmg  for,  min- 
ing production,  transporl.iiion.  Inlying,  sell- 
ing, treatment  or  reduction  of  metalliferous 
ores,  as  well  as  economic  coiiclitions  relat- 
ing thereto.  Under  the  provisions  of  this 
section  it  is  proposed  to  eivc  the  board 
the  right  to  make  such  invt-sticalions  con- 
cerning the  mining  industry  as  it  snail  deem 
expedient  or  mcessary.  and.  so  far  as  pos- 
sible, all  powers  now  exercised  by  the 
present  mining  organization,  and  not  to  in- 
clude anything  that  might  prove  burden- 
some to  those  engaged  in  the  industry. 
Section  5  provides  that  the  directors  shall 
receive  no  salary,  but  shall  b.  paid  their 
actual  and  necessary  traveline  expenses  in 
attending  meetings  of  the  board.  These 
meetings  shall  be  held  quarterly,  and  at 
such  other  times  as  shall  be  decided  by  the 
president. 

HOIGHTON,  MICH. — Feb.  SI 

.\  Steam  Shovel  is  being  experimented 
with  by  the  Quincy  Mining  Co.  for  under- 
ground use  as  an  aid  to  tramming.  Cal- 
umet &  Hecla.  having  been  conducting  a 
similar  experiment  for  some  time,  is  con- 
structing the  shovels  on  a  limited  scale  in 
its  shops  and  expects  to  make  a  test  on  a 
larger  scale.  A  completion  of  successful 
trials  with  shovel  trammins.  together  with 
the  replacing  of  back-breaking  labor  which 
the  electric  locomotives  have  already 
brought  about,  will  solve  the  greatest 
labor  problem  in  the  Lake  Superior  mines, 
that  of  maintaining  a  new  and  constantly 
shifting  .supply  of  trammers. 

Bolshevik  Sentiment  is  singularly  absent 
thus  far  in  the  Michigan  copper  and  iron 
districts.  Though  general  conditions  are 
excellent,  the  feeling  among  the  working- 
men  is  that  the  copper-metal  siluation 
must  show  a  betterment  in  the  near  future 
or  further  decline  in  the  size  of  the  twice- 
a-month  pay  check  will  come  .«uch  a 
decrease  seems  to  be  certain  in  th.'  case 
of  the  lower-grade  and  higher-cost  pro- 
ducers. Up  to  the  present  time  wages 
have  been  cut  by  but  three  of  lb.-  smaller 
producers.  Jlost  of  the  mines  arc  running 
on  three-quarter  time.  A  few  like  the 
Mohawk.  Wolverine,  and  the  mines  of  the 
Copper  Range  company  have  not  curtailed 
production,  nor  have  they  cut  wages,  ex- 
plaining that  production  has  been  running 
at  less  than  S0''r  of  normal  for  the  last 
vear.  Smelteries  in  the  district  ontinue 
to  pile  up  copper,  but  not  in  alarming 
quantities.  Shipments  of  metal  by  fr.ight 
are  unusual  and  are  made  only  on  Govern- 
ment requisitions,  fiiliner  orders  placed  be- 
fore the  war. 

Eleetrlr  IlnuUge  will  soon  be  installed 
at  .N'o.  6  shaft  in  the  old  Osceola  work- 
ings. This  Is  a  Very  long  haul.  T\vo  four- 
ton  trolleys  will  be  used.  Five  storage 
batteries  will  be  placed  in  Norlh  Kearsarge 
Nob.  1  and  3.  One  Is  now  used  at  the 
IRth  level  and  one  at  the  1 6th  level.  No  4 
North  Kearsarge.  and  doing  elllcient  work 
At  the  Calumet  &  Hecla  mine  proper,  on 
Ihe  Osceola  lode,  the  use  of  electric  haulaite 
has  made  profitable  the  low-grade  copper 
ere.  The  locomotives  haul  two  cars  a|i- 
proxlmatelv  InOO  ft  on  each  trip.  Cars 
hold  three  anel  a  half  tons  and  dump  by 
air  hack  of  shaft  directly  Into  »klp  Tli.  > 
are  lined  at  No.  1.1  shaft  on  the  SOIh.  'Jlsi, 
and  2'.'nd  levels:  at  No.  14  on  the  ITih. 
18lh.  lOlh.  and  2nth  levels:  at  No.  15  on 
the  18th.  19lh,  2nih,  and  22nd:  and  at 
No.  17  on  the  IBth.  16th.  and  17th  levels 
Ahmeek  haji  12  jHiwer  locomotives.  iisinK 
Ihein  In  the  same  wav  us  the  Calumet  \- 
llielii  and  Isle  Itovnie  use  them.  At  No. 
2  shaft  they  are  wi>rklnfr  on  the  17th.  IstM 
19lh,  and  2nih  levels:  also  at  the  Kill 
and  19lh  of  No  3.  and  at  the  IBth.  16th. 
17th,  IRth.  and  19th  le\-elB  of  No.  4  Isle 
Iloyale  ill  using  four  at  each  shaft,  Nos 
4.  B.  and  «.  At  this  mine  the  cam  carry 
five  funs  nn  average  dlnlance  of  800  ft., 
each  ear  fllllnic  a  skiu 


YELLVILEE.    ARK. — Feb.    22 

>fine  Operatont  In  the  North  ArkansiM 
Field  are  protesting  against  a  bill  that  is 
before  the  Arkansas  Legislature  which. 
if  passed,  will  levy  a  tax  of  40c.  a  ton 
on  all  lead  and  zinc  ores.  Zinc  mine 
opt  rators.  especially,  consider  the  measure 
drastic  at  such  a  time  as  this.  Under 
present  conditions  the  industry  is  carrying 
.a  heavy  load  in  view  of  the  high  operating 
exjienses  and  low  ore  prices,  and  operators 
feel  that  an  additional  burden  should  not 
be  placed  upon  them.  The  bill  also  im- 
poses n  tax  of  6c.  a  ton  on  coal  and  18c  a 
ton  on  bauxite,  as  well  as  a  tax  on 
timber   products. 

NEW  YORK — Feb.  20 

The    Kenneeott     Copper    Corporation    will 

issue  Mar.  1,  1919,  $12,000,000  in  one-year 
I'.';  notes,  it  is  officiaU.v  announced.  Al- 
though the  cori>oration  has  cash  and  Gov- 
ernment bonds  on  hand  amounting  to  .ap- 
jiroximately  $7,000,000.  which  ordinarily 
would  be  sufficient  for  its  purposes,  under 
Iiresent  conditions  it  is  deemed  wise  to 
obtain  these  additional  funds  to  provide  for 
carrying  a  considerable  stock  of  copper 
pending  the  return  of  better  copper  market 
conditions,  as  well  as  to  take  up  $4,000.- 
000  notes  of  the  company,  now  outstanding, 
due  ilar.  21  :  to  provide  for  the  acqui- 
sition of  additional  properties  in  Alaska, 
and  in  connection  with  the  enlargement  of 
the  Braden  Copper  Co.'s  plant  In  South 
.\merica.  Production  has  been  curtailed 
over  5'~r  at  the  mines  in  Alaska  and  South 
America.  Work  is  progressing  on  new 
units  at  Braden  mines,  which  will  give 
10.000  tons'  monthly  capacity.  Miners' 
wages  at  Kennecott  have  been  cut  by  $1 
a  day  to   the   18c.  basis. 

VICTORIA,  B.  C. — Feb.  28 

Mining  Engineers  Employed  by  the  Gov- 
ernment of  British  Columbia,  of  whom 
there  are  si.x.  each  having  charge  of  one 
of  the  mineral  districts  into  which  the 
province  has  been  divided,  are  to  be  given 
authority  to  make  examination  of  any 
metalliferous  mine,  reduction  works  or  con- 
centrating plant  of  the  province.  Refusal 
to  recognize  their  authoritv  will  entail  a 
fine  of  from  $10  to  $500.  It  is  not  sug- 
gested that  the  engineers  have  received 
anything  but  the  most  courteous  treatment 
from  mine  and  smelter.v  operators,  but 
William  Sloan.  Minister  of  Mines,  intends 
that  the  engineers  shall  be  provided  with 
full  authority  in  carrying  out  their  duties. 

The  Decision  to   Install  Eleetrlr   Fnrnarea 

for  smelting  British  Columbia  iron  ores  on 
the  commercial  waterway  near  Seattle, 
Wash.,  reached  by  the  Smelters  Steel  Co.. 
has  been  received  with  special  interest  in 
British  Columbia  because  of  the  efforts  be- 
ing made  to  interest  capital  In  such  an 
industry  on  the  Canadian  side.  Whether 
the  company  will  proceed  with  such  an 
Install.ation  for  the  treatment  of  British 
Columbia  ores  in  view  of  the  provincial  tax 
of  37Jc.  per  net  ton  of  ore  mined,  is  con- 
sidered doubtful.  It  will  be  recalled  that 
the  provincial  government,  in  furtherance 
of  its  desire  to  see  the  Industry  Initiated 
in  the  province,  has  offered  a  bounty  of 
$3  per  net  ton  of  jilg  Iron  manufactured 
from  local  ores  and  $1.50  per  net  ton  of 
pig  iron  produced  from  foreign  ores.  Thla 
it  is  considered,  is  .•»  satisfactory  recom- 
pense, when  the  Iron  Is  made  In  British 
Columbia,  the  bounty  being  substantially 
above  the  tax.  However.  It  is  said  that 
the  Smelters  Steel  Co.  purix>ses  installing 
four  electric  furnaces,  with  a  total  capacity 
of  30  tons  of  high-grade  gray  Iron  per 
day.  The  furnaces  are  to  be  of  the  .arc 
tjpe.  with  one  electrode  to  each  furnace. 
"The  compan.v  is  re|K>rted  to  have  abund.ant 
supplies  of  the  flux  necessary  for  smelling 
purposes  near  Its  mines. 

TORONTO.     ONT. — Feb.    «« 

R»llr«ad  Inin  KIrkbtnd   I.nke  nistrlrl  was 

urged  uiion  Sir  William  Hearst,  I'remier  of 
mitarlo.  and  othi  r  members  of  the  cabinet, 
bv  a  deputation  of  mining  men  who  are 
Interested  in  this  gold  area.  The  construc- 
tion of  a  branch  of  the  Temlskaminft  * 
X..rthern  Ontario  RR.  Into  the  KIrkland 
Lake  mining  center,  a  distance  of  about  six 
miles,  thev  contended,  was  fully  justified 
bv  the  rapid  development  of  the  district. 
where  there  are  now  four  producing  mines 
and  thr.-e  others  which  have  mills  in  the 
course  nf  construction.  At  present,  all  sup- 
pil's  and  the  output  of  the  mines  have  to 
le  transported  over  a  wagvn  road  The 
Ireiiiler  gave  an  encouraging  reply,  and 
promised  a  Ihoniugh  Inquiry  Into  the  condi- 
tion and  needs  of  the  district.  The  deputa- 
tion also  asked  for  Ihe  establishment  of  a 
mining  recorder's  office  at  Swastika. 
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ARIZONA 
Cochise    County 

CALUIVIET  &  ARIZONA  (Bisbee)  — 
Oliver  shaft  closed  down;  lOu  miners 
dropped  or  transferred   to   other   working. 

COPPER  QUEEX  (Bisbee)  —  Last 
month's  removal  of  overburden  on  Sacra- 
mento hill  was  163.0011  yd.,  compared  with 
100.000  yds.,  best  previous  record  for 
the  steam  shovels. 

TUXG.5TEX  REED  (Hereford)  —  In- 
stalling concentrator  ;  boilers  and  crushers 
on  ETound.  Water  line  being  laid  from 
series  of  Huachuca  Mountain  springs. 

Gila    County 

IRON  CAP  (Copper  Hill) — December 
production   of   copper    was   990,000   pounds. 

Greenlee    County 

ARIZONA  COPPER  (Clifton)— Curtail- 
ment of  operations  to  start  Mar.  1.  De- 
tails not  announced. 

ASH  PEAK  EXTEXSIOX  (Duncan)  — 
Main  shaft  down  32.5  ft.  Will  contract  for 
another  100  ft.  of  depth. 

PHELPS  DODGE  CORP.  (Morenci) — 
Arizona  Central  mines  on  single  shift. 
Concentrator  and  smeltery  on  five-day-week 
basis.  Copper  production  to  be  reduced  to 
1.250.000  lb.  per  month.  On  Feb.  15.  blast 
main  to  furnace  exploded  for  length  of 
about  200  ft.  ;  line  qiiiclsly  repaired  and 
operations  resumed  b.v  February  18. 

Mohave    County 

H.\CKBERRT  (Hacliberry)— Big  mill  to 
start  about  Mar.  1.  on  100.000  tons  of  de- 
veloped ore.  carrying  silver,  lead  and  zinc. 
Property  lately  visited  by  James  Murr.-.y, 
of  Butte,  Montana. 

BELL.\  L'XIOX  (Kingman) — Trial  run 
completed  of  50-ton  mill ;  erected  before 
ore  development  had  been  made. 

RICO  (Kingman) — First  payment  of 
$15,000  on  property  made  to  Clack  brothers. 
Compressor  and  gas  engine  purchased ; 
plans  being  made  for  milling  plant,  which 
will   use  mine  water. 

Final    County 

KELVIX  SULTAXA  (Kelvin) — Judg- 
ment for  plaintiff  in  suit  brought  by 
Phoenix  Savings  Bank  and  Trust  Co..  trus- 
tees, and  property  sold.  All  property,  real 
and  personal,  purchased  by  M.  M.  Hawley, 
of  Chicago. 

BUCKHORX  (Alesa) — Intend  to  sink  700 
ft.,  two-compartment  shaft  about  500  ft. 
west  of  present  shaft.  Present  equipment, 
with  addition  of  compressor,   will   be  used. 

YOrXG  GOLD  (Mesa) — Mine  being  un- 
watered  preparatory  to  starting  mill ;  latter 
idle  for  about  a   year. 

ARIZOXA  HERCULES  (Ray)  —  Mill 
treating  about  looo  tons  daily  now.  Pipe 
line  being  constructed  across  Gila  River 
from  pumping  plant  on  Kelvin  Sultana 
property. 

RAY  BROKEX  HILLS  (Ray) — Xew 
tunnel  driven  approximately  600  ft.  Prop- 
erty being  surveyed  for  patent. 

MAGMA  COPPER  (Superior) — January 
production  of  copper  was  900,000  lb. ;  De- 
cember,  1,049,783  pounds. 

QUEEX  COPPER  (Superior) — Getting 
estimates  for  new  power  plant.  Xo  decision 
as  yet   on   equipment. 

RED  TOP  (Superior) — Personal  property 
of  Arizona  Bonanza  Copper  Co.  sold  to 
satisfy  claims  brought  by  P.  Hays,  of 
Phoeiiix.  Company  will  be  reorganized  and 
worlv  resumed. 


CALUMET  &  JEROME  (Jerome)  —  In  SO- 
degree  diamond-drill  hole.  20  ft.  of  blue 
schist,  carrying  chalcopyrite  struck  at  320 
ft.  depth.  Ore  can  be  developed  by  drift- 
ing 75  ft.  from  face  of  existing  tunnel.  Above 
schist  60  ft.  of  iron  pyrites  found. 

VERDE  HUB  (Jerome)  —  Formerly 
known  as  Decatur.  Will  resume  work  with 
funds  secured  in  Decatur,  niinois. 

VERDE  SQUAW  (Jerome)— Shut  down 
by  T  H.  Gray,  manager,  until  big  mines 
of  district  resume. 

AXDREWS  (Mayer) — Group  acquired  by 
Argonne  Copper  Co.  ;  organized  by  D.  A. 
Finlayson    and    Mathew    Hall. 

COPPER  QUEEX  GOLD  (Stoddard) — 
Plans  for  resuming  work  announced  by 
president.  Louis  Goldman,  Los  Angeles, 
California. 

HOMESTEAD  (Walker) — Taken  over  by 
U.  S.  Continental  Mines  Co. ;  Mark  Bradley 
in  charge.  Main  shaft  to  be  sunk  from 
125  to  350  ft. ;  new  hoist  and  compressor 
to  be  installed. 

Tama  County 

CRITIC  (Wenden)  —  Reported  to  have 
found  gold  telluride  ore  on  350  level.  Car- 
ries copper  and  trace  of  silver. 

RED  CLOI.'D  (Yuma) — Leased  to  Inter- 
national Metal  Co..  of  Los  Angeles  :  Arthur 
F.  Flint  in  charge.  Red  Cloud  Co.  badly 
affected   by   burning   of   new    $150,000    mill. 

ARKANSAS 


Sa 


Cruz    Connty 


THREE  R  (Patagonia) — Magma  Copper 
Co.  failed  to  take  up  option  for  $750,000. 
Now  reported  property  being  sampled  for 
American  S.  and  P^.  Company. 

TavRpai  County 
BLACK  BUTTE  (Constellation) — Pur- 
chased bv  new  Omar  Mining  and  Milling 
Co.  :  to  be  under  management  of  R.  T. 
Barton,  former  owner.  Gibson  milling 
plant  ordered,  with  equipment  to  have  daily 
capacity  of  18  tons  of  silver-lead  concen- 
trates. 


Boone     County 

MARGUERITE  (Everton)  —  Okiozark 
Mining  Co..  which  is  operating  Marguerite 
zinc-silicate  mine,  completing  new  con- 
centrator. Equipment,  aside  from  power, 
consists  of  20-ft.  two-log  washer;  five- 
cell  rougher  jig ;  six-cell  cleaner  jig ;  one 
set  of  24-inch  rolls ;  and  battery  of  three 
tables  of  Wilfley  type.  Log  washer  first 
one  installed  in  X'orth  Arkansas  zinc  field 
for  concentrating  zinc  oi  e.  Marguerite  ore 
occurs  in  soft  clay  gangue  free  from  rock. 
Rolls  used  to  grind  jig  tailings  before  latter 
go  to  tables.  Property  developed  by  1500- 
ft.  tunnel  and  crosscuts.  Shaft  sunk  into 
tunnel  heading  by  new  company,  and  ore 
will  be  moved  to  mill  through  both  shaft 
and  tunnel. 

GLORIA  (Zinc) — George  Miller,  superin- 
tendent, states  company  will  put  no  ore  on 
market  until  June  1,  unless  market  ad- 
vances to  at  least  $40  a  ton.  Property 
will  be  kept  in  operation  with  small  force 
and  production  stored. 

Marion    County 

BIG  BELL  (Rush)— J.  L.  McCarty, 
general  manager,  states  mill  is  making 
concentrates  at  rate  of  10  tons  a  day. 

MORXING  ST.\R  (Rush) — Leased  by  D. 
Melton,  Alexander  Rowden,  and  J.  B, 
Melton,  who  have  started  mill  and  are 
working   the    dumps. 

C.\I.IFORXI.\ 

Amador  County 

ARGONAUT  (Jackson) — Crushing  about 
9000  tons  per  month  in  60-stamp  mill.  Much 
of  best  ore  from  lowest  levels.  Developed 
to  4600-ft.  depth.  Mill  tailings  retreated  by 
concentration  and  cyanidation.  Electric 
hoists  capable  of  7000-ft.  depth  in  good 
working  order, 

KENNEDY  (Jackson)  —  Developing  new 
territory.  Increasing  crew  underground. 
Mill    running   on   fair-grade   ore. 

CEXTR.^L  EUREK.A.  (Sutter  Creek) — 
Winze  at  3500  level.  100  ft.  deep,  in  milling 
ore.  Drifts  north  and  south  at  bottom  of 
winze  reported  140  ft.  in  ore.  X'ew  hoist 
at  3500-ft.  level  installed.  To  clean  out 
sump  of  main  shaft  and  continue  sinking. 
Enough  ore  blocked  out  to  assure  supply 
for  20  stamps. 

OLD  EUREKA  (Sutter  Creek)— Good  ore 
disclosed  on  lower  levels  of  shaft,  deepening 
of  which  is  to  be  completed  soon.  To  start 
new   lateral  development. 


Cala 
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CALAVERAS  COPPER  (Copperopolis) — 
To  install  hoist  at  the  North  Keystone  and 


deepen  shaft  to  450  ft.  ;  also  discovery  shaft 
to  200  ft.  Plan  additions  to  crusher  and 
mill.      Blast   furnace    will    start   in    spring. 

Eldorado    County 

CHLTICH  UXION  (Nashville) — Prepar- 
ing for  reopening  and  new   development. 

Nevada    County 

LABOR  SURVEY  shows  1125  men  em- 
ployed, with  evidence  of  increase.  X'orth 
Star,  450  ;  Empire,  408  ;  Allison  Ranch,  117  ; 
Golden  Center,  78  ;  Sultana,  35  ;  Gold  Point 
Mines,  Inc.,  35. 

PITTSBURG  -  GOLD  FLAT  (Xevada 
City) — To  reopen  and  develop  vein  dis- 
closed two  years  ago  in  Gold  Flat ;  work 
suspended  on  account  of  war.  Develop- 
ment through  Pittsburg  shaft.  Former  pro- 
ducer. 

BLUE  POIXT  (Smartville) — Involved  in 
further  litigation  regarding  claims  of  $31,- 
244  against  Weissbein  interests  and  $25.- 
000  rentals,  profits,  and  interest.  Known  as 
the  Padd.v  Campbell  mine.  Former  pro- 
ducer on  large  scale. 

Plumas    County 

ENGELS  COPPER  CO.  (San  FYancisco) 
— Annual  election :  Henry  Engels,  presi- 
dent ;  F.  Kland,  vice-president ;  E.  E.  Pax- 
ton,  general  manager ;  I.  J.  Truman,  Jr., 
Richard  Spreckels,  O.  G.  Traphagen,  J.  F, 
Humburg,  directors.  Manager's  report 
shows  ore  developed  in  tunnels  1.  2,  4.  5. 
6.  Ore  averaging  in  excess  of  24%  copper, 
carrying  gold  and  silver. 

Shasta  County 

MAMMOTH  COPPER  (Kennett)  —  Ex- 
pected reduction  of  50c.  a  day  in  wage 
scale  accepted  by  miners  of  Mammoth  and 
Balaklala  properties.  A  few  men  quit  at 
the  Balaklala,  without  demonstration.  Af- 
fects about  750  men. 

GREEXHORX  COPPER  (Tower  House) 
— Development  employs  15  men  under- 
ground. Surface  survey  of  260  acres,  em- 
ploying men  discharged  from  Army  and 
Navy. 

BULLY  HILL  (Winthrop) — Mine  on  de- 
velopment work  only.  Flotation  plant 
down  owing  to  lack  of  market  for  copper 
and  zinc. 

Sierra  County 

SIXTEETN-TO-OXE  (Alleghany)— JCew 
10-stamp  mill  for  stamping  and  concentrat- 
ing only :  electrically  operated  :  capacity 
30  to  40  tons  daily.  Operation  begun  Jan. 
14.  In  general,  ore  is  free  milling.  M.  C. 
Sullivan,    superintendent. 

KIRKP.4TRICK  (Forest)  —  To  install 
ball  mills,  owing  to  flaky  nature  of  placer 
gold. 

LOFTUS  BLUE  LEAD  (Rowland  Flat) 
— Restraining  dam  approved  by  Federal 
officers  ;  electr'c  plant  and  hydraulic  moni- 
tors installed ;  ready  for  operation  when 
weather  settles ;  recent  hea\-y  snowfall 
greatly  increased  available  water. 

Tuolumne  County 

McCORMICK  (Jacksonville)  —  Reported 
output  since  December,  $20,000.  Developed 
by  tunnel  from  the  river  side,  disclosing 
vein  in  lower  levels  which  was  pockety  in 
upper  ground.  Andrew  McCormick,  of 
Stockton,  owner. 

P.\CIFIC  GOLD  (Jamestown) — New  mill 
crushing  100  tons  a  day  from  Dutch-Sween- 
ey mines.  To  be  increased  to  300  tons. 
Formerly  the  Dutch-Sweeney  Mining  Co. 
Also  owns  App  mine  adjoining.  'VV.  J. 
Loring,    gener<il    manager. 

IDAHO 

Shoshone   Connty 

RICHMOND  (.\dair) — Five  carloads 
copper  ore  .shipped  in  February,  and  five 
in  January.  Sinking  winze  200  ft.  from 
lower  tunnel.  Ore  delivered  to  railroad 
by  aerial  tramway. 

AMBERGRIS  (Burke) — Crosscut  from 
No.  4  tunnel  of  Hercules  developed  shoot 
of  commercial  ore.  Work  transferred  to 
main  working  level  of  Hercules  and  cross- 
cut being  run  to  cut  vein  400  ft.  deeper. 
Controlled  by  the  Days. 
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COPPER  KING  (Mullan)— Special  stock- 
holders' meeting  called  to  decide  on  offiT 
to  purchase  property  for  $250,000  on  fol- 
lowing terms:  Cash.  $10,000;  first  vear. 
$40.000 :  second  year.  $50.000 ;  balance  In 
payments  of  $50,000  yearl.v.  Purchasers 
apree  to  keep  14  men  continuously  em- 
plcyod  and  build  50-ton  mill.  They  are 
Seattle  lumbermen. 

GI.\XT  LErOE  (Murray) — Work  re- 
sumed. Shut  down  since  last  September. 
Shaft  down  400  ft.,  with  lead-silver  ore 
developed  on  200  and  400  level.s.  Company 
began  construction  of  mill  last  summer, 
but  it  is  not  yet  completed. 

AM.\ZON"-DTXIE  (Wallace)— Vein  cut  by 
crosscut  from  bottom  of  shaft.  400  ft.  be- 
low main  tunnel.  Eigrht  feet  exposed  shows 
lead-silver  and  copper  ore.  Property  in 
Montana,  near  state  line.  Controlled  by 
Cleveland.    Ohio,    interests. 

SUCCESS  (Wallace) — Mine  closed  down 
and  pumps  withdrawn,  because  of  low 
line  and  lead  prices  without  correspond- 
ing decrease  of  wases  and  other  mining 
costs.  Mine  reported  having  good  bodies 
of  ore  on  1400.  1500  and  1600  levels.  Un- 
der normal  conditions  can  operate  profit- 
ably. 

SUN-SHIXE  (Wallace)— Has  taken  over 
Sunset-Banner  and  Dewey  groups  of  claims 
adjoining  on  west,  making  a  group  of 
20  claims  situated  on  both  sides  of  Beaver 
Creek. 

MTCHIGAN 

Copper    District 

ALLOUEZ  (Allouez) — Using  six  storage- 
battery  locomotives,  one  each  on  19th  and 
20th  levels  of  No.  1  shaft.  Four  trolley 
locomotives.  125  volts,  in  use  in  Xo.  2 
shaft  on  long  hauls:  tramming  efficiency 
increased. 

SENBC.V  (Calumet) — Concrete  work  in 
shaft  near  completion,  following  which 
sinking  will  be  resumed. 

HANCOCK  (Hancock) — Shipped  24  cars 
of  ore  to  mill  week  before  suspending : 
cleaning  up  best  of  ore  already  broken 
down. 

MOHAWK  (Mohawk) — Ore  tonn.ige  in- 
creased 15'"r  in  first  half  of  February.  Un- 
derground force  approximates  requirements 
for  first  time  in  four  years.  No  curtail- 
ment to  date. 

.MINXESOT.* 
Cnynna    Ranee 

LABOR  SITUATION  has  eased  consid- 
erably, and  there  Is  now  a  surplus  of  labor 
on  the  Range.  There  is  at  present  no  indi- 
cation of  any  general  reduction  in  wages. 

CrrUNA-MILLE  LAC  (Ironton)  — 
American  Manganese  Mfg.  Co.'s  mine 
clo.ied  down  on  Feb.  14  ;  200  men  released. 
Believed  shutdown  is  only  temporary.  Will 
remain  closed  until  further  ore  sales  are 
made  from  stock  or  until  ore  prices  be- 
i-ome   stable. 

JOAN  NO.  3  (Ironton) — Has  bottomed 
drop  .shaft  successfully.  Property  con- 
trolled  by   Marcus  L.   Fay. 

ONEIPA  MINES  CO  (Ironton)  — 
Closed  down  Clark  and  Sultana  mines 
Feb  8.  Pulled  pumps,  allowing  mines  to 
flood.  Sultana  hoisted  over  9000  tons  man- 
ganiferous  iron  ore  in  January  and  has  40.- 
000  tons  in  stockpile.  Uncertain  ore  market, 
together  with  tonnage  In  stock.  cau.><ed  shut- 
down. New  shaft  in  Clark  started  in  June. 
1918.  and  bottomed  successfully  In  January  : 
Is  completely  equipped,  with  all  surface 
work  done. 

WHITMARSH  (Ironton)  —  Martin  and 
Huntington  mines  completely  equipped  for 
full  production. 

ROWE  (Riverton) — Formerly  operated 
by  Pitt.oburgh  .'^tcel  and  Ore  Co  .  will  be 
operated  by  Pickands.  Mather  &  Co  this 
Reason  Srn.ill  amount  of  stripping  will  be 
done  '     more    ore ;     underground 

worV  I.  veloped  from  shaft  sunk 

last  >M    ore    In    open    pit    and 

mini  1    ore        Plan    to    produce 

full  r.ip.i' ity  ttn»  seaoon  Ore  In  pit  for- 
merly worked  hy  steam  shovel  Is  ex- 
hausted .  washing  plant  to  be  dismantled 
and   sold 

MIMHOIRI 
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MOXTAN..\ 
Jefferson  County 

COMET  (Basin) — Arrangements  to  be 
concluded  for  first  150-ton  unit  of  proposed 
mill.  Will  provide  for  jig  and  table  con- 
centration and  fiotation.  Pevelopment  con- 
tinuing on  600  level.  Shipping  20-25  tons 
of  ore  daily. 

CRYSTAL  (Basin) — Shipping  four  to  five 
cars  monthly  of  copper-silver  ore.  Con- 
siderable milling-grade  ore  blocked  out. 
Lease  and  bond  t;iken  on  Goldsmith  prop- 
erty. Cntrolled  by  E.  P.  Barrv  and  as- 
sociates. 

Siivrr  Bow  Conntr 

ANACONP.\  (Butte) — Producing  large 
zinc  tonnage;  1200  tons  on  Feb.  19  and 
1600  tons  Feb.  20.  Zinc  ores  averaging 
over  ll'^  zinc,  with  silver  and  lead  in  ad- 
dition. Custom  copper  and  zinc  ores  shut 
off  from  treatment  at  smeltery.  Butte  & 
Superior  and  other  shippers  being  notified 
to   cease    shipments. 

BOSTON  &  MONT.\XA  DEVELOP- 
MENT (Butte) — Locomotive  fired  for  first 
time  on  Feb.  17  on  Montana  Southern  Ry. 
at  Divide.  Operation  of  road  expected  to 
begin  early  in  M.iy.  Large  tonnage  of  ore 
in  sight  on  inoo  level  of  Idanha  vein.  De- 
velopment work  on  Park  fissure  progressing. 

NORTH  BUTTE  (Butte) —January  pro- 
duction was  2.241.829  lb.  copper;  99.070  oz. 
silver;  and  143  oz.  gold.  December  out- 
put of  copper  was  2.230,507  pounds.  Opera- 
tions resumed  at  Speculator  on  Feb  19. 
engine  trouble  resulting  in  suspension  of 
night  shift.  Speculator  shaft  to  rem;;in 
closed.      Dally  tonnage.    1200. 

NEVAD.\ 
Esmeralda  Coonty 

GOLDFIELD  CONSOLIDATED  (Gold- 
field) — Goldfield  Development  Co.  has 
leased  all  property,  except  mill,  for  five 
years;  will  bear  all  expense  and  pay  15- 
20  V'  royalty.  Has  also  purchased  Hazel 
Queen  claim  and  obtained  bond  on  Feb- 
ruary  claim. 

Lincoln    County 

PIOCHE  SHIPMENTS  of  ore  for  week 
ended  Feb.  13  were:  Prince  Consolidated. 
28  cars ;  Virginia-Louise,  seven ;  Consol- 
idated   Nevada-Utah    lessees,    two. 

BOSTON  -  PIOCHE  (Pioche)  —  Second 
payment  of  $4000  reported  made  by  Ma.«- 
cot  Mining  Co..  lessee,  which  has  resumed 
operations,  after  month's  shutdown  due  to 
influenza.  Formerly  known  as  Yuba  East 
eroup. 

DAY  (Pioche) — Situated  in  Brisitol  dis- 
trict ;  recently  leased  to  Black  Metals  Min- 
ing Co..  controlled  by  Snyder  Bros.,  of  Salt 
Lake  City.  Installing  hoist  and  other 
equipment,  preparatory  to  beginning  op- 
erations. 

PIOCHE  MINES  (Pioche)— Mill  in  op- 
eration and  producing  concentrates  Op- 
erations   hampered    by    water    shortage. 

VIRGLNIA-LOUISE  ( Pioche)— During 
Januar>-.  260  ft.  of  development  work  per- 
formed ;  1544  dry  tons  of  Iron-manganese 
fluxing  ore.  averaging  .01  oz.  gold.  3  7  oz. 
silver,   and    3.7"^    lead,   shipped. 

Xye    Conntr 

HIGH  DIVIDE.  (Sold  Seam.  Rosetta 
Divide,  and  Gold  Reef  preparing  to  de- 
velop their  ground. 

ALTO  DIVIDE  (Divide)— Charles  S. 
Sprague  and  associates  have  bought  this 
group,  adjoining  Gold  Zone  and  East 
Divide,  and  have  ordered  hoisting  equip- 
ment 

BROT-GHER  DIVIDE  (Divide)— Station 
and  sump  at  500  level  completed  ami  cross- 
cut being  driven  to  vein,  about  ion  ft. 
distant.  Quarts  seams  cut  in  shaft  at  480 
feet 

DIVIDE  CONSOLIDATED  (Divide)- 
Property.  Including  Empire  ki'-uj.  .i. Ik. Ins 
Brougher     Divide     ^  ring 

extension    of    mai  ide 

Hlgh-i>ower    surfa.  -ed. 

and  a  large  shaft    ^v  ■    sun 

ft.  J  H.  Miller  li  pr.si.l.i.i  .,,..1  u  M 
Mansnn  vice-president.  Wllllnm  Watlrrs. 
superintendent  of  Divide  mine,  is  a  direc- 
tor. 

DIVIDE  EXTENSION  (Divide)— Equip- 
ment being  prMviri.d  to  sink  ISO. ft.  shaft  to 
400  ft       Adjoins  Divide  on  north 

•    ^-T    DIVIDE     .  T  ■      -  -ing 

point.       »  I  l.e 

to      two      ^•  ..-. 

"Ut    near    rhnf  .\     In 

GOLD  ZONE  (Divide)— Drift  extended  to 
Divide  boundary  on  100  level  failed  to 
expose  commercial  or»,  Cro.seutn  started 
to  prove  whether  vein  has  faulted 


XORTH  DIVIDE  (Divide) — HolsUng 
machinery     being     installed     on     prop«tv 

adjoining  Sutherland  Divide  group. 

SUTHERLAND  DIVIDE  (Di%-ide)— Ma- 
ehmcry  purchased  and  will  be  installed 
soon  at  400-ft.  inclined  shaft.  This  and 
shallow  workings  to  east  have  produced 
shipping  ore.  J.  B.  Kendall,  former  super- 
intendent of  Goldfield  Consolidated,  is  man- 
ager. 

TONOPAH  DIVIDEND  (Divide)— Two 
i^JlF'i  ^■<','"®  being  prospected  by  drifts  on 
300  level.     Several  seams  cut. 

TONOPAH  DIVIDE  (Divide)— Crosscut 
from  Divide  main  shaft  on  470  level  in 
exceedingly  hard  rock,  but  is  expected  to 
cut  silver  vein  bv  Mar.  1.  .\uxiliary  sink- 
ing hoist  lowered  from  370  to  470  level, 
and  sinking  will  continue  to  water  level' 
estimated  at  800  ft.  .Additional  mine  build- 
ings being  erected,  some  having  been 
brought  from  Millers.  15  miles  west  of 
Tonopah.  Orebody  at  370  level  developed 
and  blocked  by  cros,scuts  for  length  of  380 
ft.  and  has  average  width  of  26  ft.  High- 
grade  area  at  southeast  over  40  ft  wide 
and  for  length  of  70  ft,  has  averaged  $100 
per  ton.  Ore  shipped  at  rate  of  35  tons 
daily    to    MacNamara    mill    at    Tonopah, 

TONOPAH  HASBROU(rK  (Divide)  _ 
fcltctric  hoist  and  compressor  bought  by 
superintendent.  H  F.  Bruce,  Development 
work  will  proceed  in  400-ft,  shaft  and  900- 
ft,  tunnel,  both  showing  good  veins.  Prop- 
erty has  produced  shipping  ore  and  has 
siveral  thousand  tons  of  it  in  sight  Ship- 
ments to  be  resumed  soon, 

CONSOLIDATED  MAYFLOWER 

(Pioneer) — Eight  working  faces  on  four 
Itvels  breaKing  fuir  widths  of  milling  ore. 
I  rcduct  being  stored  in  old  workings,  J 
B  Kendall,  manager,  has  over  20  men 
using  new  "Turbro"  drills  and  breaking 
ground  rapidly.  Mill  to  be  enlarged  to  at 
least  125  tons'  capacity  by  addition  of  ball 
mill.  Ore  free-milling  and  friable  and 
can  be  treated  at  low  cost.  Main  shaft  of 
Pioneer  mine  being  sunk  from  400  to  800 
feet. 

TO.NOPAH  EXTENSION  (Tonopah)— 
r/!??"/^  ',".  ^'""^  Victor  shaft  from  1760  to 
-060  ft.  Ninety-foot  steel  headframe  com- 
pleted at  this  shaft,  and  iarg«  Xordberg 
hoist  awaited. 

TO.NOPAH  WESTERN  (Tonopah)— Ne- 
gotiations progressing  in  plan  to  consolidate 
this  with  (Sreat  Western.  Tonopah  Bonanza 
and  contiguous  properties,  involving  area  of 
between  600  and  700  acres  in  western  part 
of  district.  Coalition  would  restilt  in  sink- 
»ig  deep  shaft  to  unwater  all  western 
region  to  at  least  2000  feet. 

VIRGINIA 
Ancokta  roanty 
CRIMOR.\  MANGANB:SE  (CYimora)— 
Property  recently  sold  to  the  American 
Chemical  and  Industrial  Co..  Philadelphia. 
Plant  shut  down,  but  oi>erations  will  be 
rejsumed  soon. 

Rorklnrham  roanty 

U.  S  MANGANESE  CORP  (Blkton)— 
■Trustee  s  sale  of  plant  and  mines  adver- 
tised for  Feb.  28.  at  Harrisonburg  Va. 
Property  listed  for  sale  Included  about  147 
acres  on  or  near  Hance's  Mountain  and 
railway  running  from  main  plant  to  .Nor- 
folk  &   Western    Railway. 

WASHIXtiTOX 

8levrn»   ronnty 
ELECTRIC    POINT    ( Boundarv)— Ckmed 
down    temporarily    owing    to    lack    of    mar- 
ket  for  property's  low-grade   lead  ores. 

<ANAn.% 

Ontario 
ONTARIO-KIRKLAND  (KIrkland  Lake) 
— After  considerable  delay  caused  by  short- 
age of  electric  power,  new  plant  Is  In  full 
o|)eration  Funds  are  available  for  1500 
ft.  of  underground    work. 

ni'KM.\ 

BUR.MA  MINES  (^'amtu) — Now  eniraffrd 

in    direct    smelting    of    ore    from    Bawdwin 

mines    Secon*!  e- >■' *"  -   •*--r»Tigh 

mill,    which  '  ited 

Jan    1)  ;  will  ,„d 

line   concent  I  .,,.id 

plant  and  s.i..  ^m,.  .  , ,  ;,i  .^»Heni  In 
Bengal,  for  further  ti.-Hliiieiit.  Will  smelt 
lead  concentrates  locally 

riio-t  X 

ORIENTAL    COV  .     (1-nsan) 

— .Advices  dated  Jai  :<:   running 

full    eipneltv     hilt  mm    un- 


iidiC4<piK.d   by    i-old   weather. 
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SILVER  AXD  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

1 

Sterl- 
ing 
Ex- 
change 

Silver 

Feb. 

New 
York, 
Cents 

Lon- 
don. 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

20 
21 
22 

4.7580 
4  7575 

101} 
lOlt 

47J 
475 
47| 

24 
25 
26 

4  7575 
4  7575 
4.7575 

lOIJ 
lOIJ 
lOlJ 

47} 
47} 

47{ 

New  Vork  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  923  fine. 


DAILY  PRICES  OF  METALS  IX   NEW    YORK 


Copper 

Tin 

Lead 

Zinc 

Feb. 

Electro- 
lytic 

Spot.t 

N.  Y. 

St.  L. 

St.  L. 

20 
21 
22 
24 
25 
25 

155 

©16 

15i 

@I55 

15i 
©151 

15  05 
©15  25 

15 
@l5t 

66{ 

66J 

66J 
66  i 
66} 

5.10 

5  10 

©5.15 

510 
©5   15 

5  ID 
©5  25 

5  25 

4  70 
@4  90 

4  80 
©4.90 

4  90 
©5  05 

5  00 
(55.05 

5  00 
©5.05 

6  25 
6.25 

6.25 
6  25 
6  25 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  Special  shapes 
command  a  premium  and  cathodes  sell  at  a  discount 
of  0-  1 25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 

tFor  American  tin  of  99%  grade. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
Ktic 

Spot 

3M. 

Spot 

3M. 

Feb. 

Spot 

3M. 

Spot 

20 
21 

75 
75 

75 
75 
74 

70 
69j 

71 

70} 
69J 

(at 
(a) 

«.) 
(a) 
85 

212 

215 

212 
210i 
222 

209 
212 

209 
206 
213 

275 
275 

24 
24 

45 

45 

45 
45 
45 

24 
25 
26 

27 
27 
27 

21 
21 
22 

(a)  No  quotations. 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  AU  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal  Markets 

NEW   iOKK.  Feb.   36.   1919 

During  the  la.st  week  there  was  a  further 
sharp  decline  in  copper,  while  at  the  .same 
time  lead  advanced  As  we  have  pointed 
out  repeatedlv.  lead  is  in  the  best  statis- 
tical position  of  the  metals.  Zinc  was 
dull  and  uninfferesting. 

The  War  Department,  under  date  of 
Feb.  18,  1919.  published  a  circular  issued 
bv  the  Director  of  Purchase.  Storage  and 
Traffic,  which  comprises  the  following  para- 
graph: "It  is  believed  to  be  of  advantage 
to  the  Government  in  the  settlement  of  any 
contract  to  have  the  contractor  retain  as 
much  as  possible  of  the  property  involved, 
provided  he  will  take  it  at  a  fair  price. 
Anv  property  that  cannot  be  disposed  of 
in  this  wav  becomes  surplus  and  should 
be  turned  over  to  the  Director  of  Sales 
for  disposal.  The  Director  of  Sales  is  at 
all  times  ready  to  take  over  and  dispose  of 
such    property    if    the    contcactor    will    not 


pay  a  fair  price  for  it.  and  it  is  not  the 
policy  of  the  department  to  sell  property  to 
contractors  who  are  known  to  intend  to 
market  it,  or  contractors  who  take  it  for 
speculative  purposes  and  not  for  their  own 
use." 

Copper — About  the  same  amount  of 
business  was  reported  by  producers  as  in 
the  previous  week,  the  aggregate  being  a 
little  more  than  5,000.000  lb.,  made  up 
chiefly  of  lots  of  100.000  to  500.000  lb., 
but  there  was  one  lot  of  1.000.000  lb.  re- 
ported. These  figures  reflect  fully  the  char- 
acter of  the  market.  Consumers  buy  only 
in  small  lots  and  for  their  immediate  re- 
quirements, everybody  being  averse  to  mak- 
ing commitments  for  more  than  a  few  days 
ahead.  The  business  that  is  offered  in 
this  way  is  competed  for  eagerly,  wherefore 
there  were  sharp  cuts  in  prices,  but  in  the 
latter  part  of  the  week  that  tendency 
seemed  to  be  checked.  Last  Wednesday 
the  market  closed  at  16c.  Thursday  opened 
with  16c.  and  closed  at  15ic.  On  Friday 
considerable  business  was  done  at  15S®  15pc. 
On  Monday  the  market  went  lower  still. 
There  has  been  talk  about  copper  having 
been  sold  at  15c..  but  no  sales  were  made 
as  low  as  that  by  any  of  the  producers, 
and  we  have  no  direct  information  of  sales 
of  prompt  copper  of  15c.  by  anybody.  To- 
day the  market  was  dull,  with  scarcely 
any  business  reported.  Copper  was  freely 
offered  at   155c.   and  15c.  was   reported   bid. 

Last  week  representatives  of  the  War  De- 
partment conferred  with  the  copper  pro- 
ducers respecting  the  liquidation  of  the 
stocks  of  copper  held  by  the  Government. 
While  definite  arrangements  have  not  yet 
been  consummated,  it  is  probable  that  the 
Government's  stocks  will  drift  back  into 
the  hands  of  the  producers.  Although  this 
will  not  reduce  the  stocks,  it  will  remove  a 
certain  menace  from  the  market. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  24ic.  per  lb.  Copper  wire  is  quoted 
at   19(S20c.  per  lb.  f.o.b.   mill,  carload  lots. 

Tin — There  is  nothing  very  new  to  re- 
port. The  prohibition  of  imports  of  tin 
ore  in  the  United  States  has  caused  a  good 
deal  of  anxiety  in  Bolivia,  where  the  pro- 
ducers are  wondering  when  the  market  will 
again  be  open  to  them.  At  present  they 
are  not  able  to  find  any  good  outlet  in 
Great  Britain,  which  country  is  reported 
still  to  be  maintaining  its  embargo  on  tin. 
In  the  meantime,  stocks  of  tin  are  re- 
ported to  be  piUng  up  in  the  Orient. 

I,ead — The  business  of  this  week  was 
the  largest  of  any  week  for  a  long  time. 
Right  from  the  beginning  a  strong  demand 
developed  from  many  quartei:^,  including 
manufacturers  of  white  lead,  of  blue  lead 
products,  and  miscellaneous  consumers, 
strange  to  say.  one  cartridge  maker  being 
among  the  number.  The  sales  during  the 
week,  of  which  we  have  reports,  aggregate 
6onfl  tons.  The  American  Smelting  and 
Refining  Co.  advanced  its  price  to  5.10c. 
on  Feb.  20.  The  demand  was  so  strong 
that  other  sellers  immediately  found  that 
they  could  get  better  prices,  and  during 
Feb.  25  the  Smelting  company  advanced 
again,  this  time  to  5.25c.  Sales  have  been 
made  at  that  price,  but  not  in  so  large 
quantities  as  earlier.  However,  the  market 
closed  strong. 

The  office  of  the  Director  of  Sales.  War 
Department,  makes  public  the  following 
statement:  "A  meeting  was  held  Tnurs- 
day  afternoon  in  the  office  of  the  Director 
of  Sales  of  the  War  Department  to  di;,- 
cuss  the  lead  situation  as  affected  by  Gov- 
ernment surplus.  During  the  conference 
it  developed  that  the  surplus  quantity  of 
lead  in  possession  of  the  War  Department 
is  a  verv  small  proportion  of  a  year's  pro- 
duction. ^^^lile  the  Government's  figures 
are  not  absolutely  correct  at  the  moment, 
it  developed  that  on  the  basis  of  present 
information  the  War  Department  could  not 
possiblv  have  more  than  a  few  thousand 
tons  to  be  disposed  of  ultimately.  This 
quantity  represents  the  surplus  of  lead  in 
possession  of  the  War  Department  which 
was  allocated  by  the  Lead  Producers'  Com- 
mittee at  the  instruction  of  the  Ordnance 
Department  to  be  used  on  cost-plus  con- 
tracts. Although  the  details  of  the  ar- 
rangement have  not  yet  been  worked  out, 
it  is  practically  agreed  that  some  arrange- 
ment   can   be   made   between   the   War   De- 


partment and  the  lead  producers  by  which 
the  surplus  stock  of  lead  now  in  the  hands 
of  the  War  Department  can  be  gradually 
fed  into  the  market  without  affecting  mar- 
ket   prices   and    market   conditions." 

Zinc — This  market  continued  very  dull 
Business  that  was  reported  was  all  in  the 
neighborhood   of   64    cents. 

Zinc  Sheets — The  quoted  price  of  zinc 
.sheets  is  $11  per  100  lb.  This  price  wa.s 
made  on  Feb.  4  and  has  continued  to  date 
unchanged.  The  quotations  on  zinc  sheets 
in  "Journal"  issues  of  Feb.  8,  15  and  22 
are  in  error. 

Other    Metals 

Alamlnnm — Unchanged. 

.\ntimon.v — The  market  was  dull.  We 
quote  spot  at  "©TJc.  March- April  ship- 
ments from  China  were  offered  as  low  as 
6|c.,   New  York,   duty  paid. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmiam — Quoted  at  $1.40  per  lb.  in  lots 
of  500  pounds. 

Nickel — Market  quotation :  Ingot  40c.  ; 
shot.   43c.  ;   electrolytic.   45c.  per  pound. 

Quicksilver — Weak  at  $83.  San  Fran- 
cisco  reports,   by  telegraph,   $87 ;   weak. 


Silver  and  Platinum 

Silver — Market  continues  quiet,  with  no 
change  in  New  York  official.  The  London 
fixed  price  has  declined  from  47id.  to  473d.. 
owing  to  a  reduction  in  transatlantic  freight 
rates,  so  as  to  be  on  a  parity  with  New 
York  price.  No  shipment  of  bar  silver  to 
London  during  the  last  week.  China  ex- 
changes are  weaker. 

Mexican  dollars  at  New  York;  Feb.  20. 
77 J  :  Feb.  21.  77 J  :  Feb.  22.  — :  Feb.  24. 
77*:    Feb.    25.    77J  ;    Feb.    26.    77|. 

Flatinam — Refined  ingot.   $100. 

Palladium — Quoted   at    $115@120. 


Zinc  and  Lead  Ore  Markets 

Joplin.  Mo..  Feb.  22 — Blende,  per  ton. 
high,  $47.90;  basis  eO'^'r  zinc,  premium,  $45: 
Prime  Western,  $42.50(342:  sludge,  $40® 
38;  calamine,  basis  40'"c  zinc,  $28®25; 
-Average  selling  prices.  Blende,  $42 ;  cala- 
mine. $30  ;  all  zinc  ores.  $41.91. 

Lead,  high.  $58.50  ;  basis  80%  lead.  $55® 
50 :  average  selling  prices,  all  grades  of 
lead.   $53.20  per  ton. 

Shipments  the  week:  Blende.  8661.  cala- 
mine. 71 ;  lead,  1048  tons.  Value,  all  ores 
the  week.  $421,890. 

Shipments  two  months:  BlenXJe,  85,520; 
calamine.  1732  ;  lead.  10.100  tons.  Value, 
all  ores  two  months,  $4,272,630. 

Buyers  advanced  prices  on  all  ores  under 
premium  grades  to  $42.50  basis  at  the 
week-end. 

Word  received  here  is  that  all  zinc  smelt- 
ers are  closing  down  50 1^-  of  their  smelting 
capacity  temporarily,  awaiting  a  readjust- 
ment of  metal  conditions. 

Platteville.  Wis.,  Feb.  22 — Blende,  basis 
60%.  zinc.  $45  base  for  premium  grade 
and  $40  base  for  high-lead  blende.  Lead 
ore.  basis  809!  lead.  $50  per  ton  base. 
Shipments  reported  for  the  week  are  1989 
tons  blende.  27  tons  galena.  For  the  year 
to  date  the  totals  are  13.395  tons  blende. 
525  tons  galena,  and  73  tons  sulphur  ore. 
During  the  week  2804  tons  blende  was 
shipped  to  separating  plants. 


Other  Ores 

Chrome  Ore — .\  slightly  better  demand 
was  reported. 

MnnrnnMie  Ore — The  supply  of  metallur- 
gical ore  continues  tar  In  excess  of  the 
demand. 

Molybdenum  Ore — No  business  was  re- 
ported. Molybdenite  is  quoted  nominally  at 
85c.  per  lb.  of  molybdenum  sulphide  con- 
tent. 
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TiinE>(pn  Or» — There  is  no  change  in  the 
.situ.ition  in  this  marl«i"t.  Ore  continues 
to  arrive,  wiiich  maives  matters  worse.  Tile 
importation  of  tungsten  ore  in  December. 
i;il8.  was  in33  long  tons,  whereof  75% 
came   from    China. 

Pyrites — Unchanged  at  165c  per  unit  on 
the  basis  of  10s.  ocean  freight.  Ocean 
freights   are  obtainable   at    '20(ii223. 

Iron  Trade  Review 

FITT!iBl'RUII — i>b.    35 

From  a  few  qu.arters  come  reports  of 
somewhat  heavier  buying  of  steel  products 
in  the  last  few  days,  but  the  improvement 
is  of  slight  eonseiiuencc  and  the  general 
situation  of  restricted  buying  continues. 
Buying  is  niucli  less  than  would  be  sulti- 
cient  to  represent  even  an  ordinary  dull 
market.  It  remains  a  wonderful  thing 
that  the  mills  are  operating  as  well  .is 
they  are.  when  apparently  there  is  hardly 
any  actu.al  consumptive  demand,  consum- 
ing lines,  with  few  exceptions,  being  ex- 
tremely dull.  The  conspicuous  exception, 
of  course,  is  the  automobile  trade.  l>ut  it 
cannot,  at  "uest.  engage  as  much  as  5'',  of 
tlie  steel-maWng  capacity.  The  agricul- 
tural-implement makers  are  fairly  busy,  but 
are  understood  to  have  large  stocks  of 
steel  which  they  are  anxious  to  reduce. 
The  car  shops  are  doing  hardly  anything. 
There  havi-  been  completed  and  delivi-nd 
about  2ii.i>fiii  of  the  100.000  cars  ord.red 
by  the  Railroad  Administration  la.-it  April, 
and  a  few  more  that  railroads  refuse  to 
accept  on  account  of  the  high  price,  and 
the  whole  matter  is  in  abeyance.  There 
are  rumors  that  permission  is  to  be  given 
for  resumption  of  work  on  some  French 
cars.  The  Pennsylvania  R  R.  has  in- 
structed the  Cambria  Steel  Vo.  to  proceed 
with  the  manufacture  of  3000  cars  recently 
ordered.  The  Fleet  Corporation  is  reduc- 
ing its  stocks  of  steel.  There  is  hardl.v 
.any  building  construction. 

In  face  of  conditions  that  would  sug- 
gest the  consumption  of  scarcely  any  steel, 
the  mills  continue  to  run  at  fair  rates,  the 
Steel  Corporation  at  90'',  of  capacity  or 
better  and  the  large  independt-nts  at  about 
fiO  to  80%,  with  a  few  small  plants  clo.sed 
♦■ntirely.  As  cap.acity  has  increased  40% 
during  the  war,  steel  is  being  produced  at 
a  greater  rate  than  the  highest  rate  at 
which   it   was   consumed    at    any   time   prior 

10  the  war.  In  other  words,  tlie  situation 
is  an  extr^-mely  puzzling  one.  Some  mar- 
ket reports  .attempt  to  harmonize  by  esti- 
mating i)ro(iuction  below  the  actuality  and 
reporting  more  buying  activity  than  is 
reall.v  found.  Steel  Corjioration  otttcials 
rather  resent  the  widely  published  reports 
that    the   corporation    is    stocking   steel. 

Independent  steel  producers  admit  that 
the  steel  market  Is  dull,  and  express  the 
belief  lha(  it  will  not  improve  at  present 
prices,  but  there  is  a  divergence  of  opin- 
ion as  to  whether  price  reductions  at 
this  particular  time  would  stimulate  buying. 
In  many  quarters  it  Is  predicted  that 
"there  will  be  no  price  declines  before 
Apr.  1."  but.  as  that  date  is  only  five  weeks 
distant,  the  statement  is  not  particularly 
conclusive.  The  best  guess  seems  to  be 
that  one  or  other  of  the  large  Independents 
will  announce  price  reductions  in  the 
heavy-rolled  products  by  Apr.  1.  of  not 
less   than    J4   a   ton   and   probably  not  over 

110  a   Ion 

Pl»  Iron — There  Is  scarcely  any  lnqulr.v 
for  pig  iron,  and  apparently  the  chief 
rea.'on  former  prices  are  maintained  is  that 
th.re  is  no  bu.iinias  to  be  booked  that 
would  be  worth  cutting  prices  for.  Though 
deliveries  on  coniracis  are  fairly  large, 
they  are  tapering  off  slightly.  It  is  claimed 
that  furnaces  nn-  piling  little  Iron.  We 
repeat  former  quotations:  Bessemer,  $32  20; 
basic.  $30.  fiiundry.  131:  malleable.  JSl.BO; 
forge.     130,     fob      Valley     furnaces,     with 

11  (0   freight    to    Pittsburgh 

.tirel — Quotations  for  regular  soft  steel 
are  strictly  maintained,  rtt  143. KO  for  bil- 
iet.x.  It"  for  shen!  bars  and  small  billets. 
I  IB  for  slabs,  and  IR7  for  wire  rods  There 
is  enoiiRb  Inquiry  to  lest  the  market,  but 
scarcely  any  biiving  Discard  steel  and 
r.-r'il.ir  -hr)|  steel  can  he  had  at  lower 
■  ■  ■  "  iho.«e    Just     mentioned,     rolled 

r     itmosi    any  size,    hut    are   In 
'       There  Is  no  buying  of  sheet 
'  i|«menls   against    contracts   are 

"•= ■«'>   lndep.ndent   sheet    mills  are 

..,H.r»i,nK  ill  an  average  of  00  to  70%.  the 
Hrtlvlty  Is  chiefly  among  those  that  make 
their  own  steel 

.  ►■'"•»"'">»«<••»«••» — The  market  continues 
'iMll  Furnaces  continue  to  mention  |20n, 
delivered,  ns  their  asking  price  on  70e'r 
hut  It  Is  dnubtfiil  If  any  tonnage  could  be 
sold  even  at   llfio      .Spiegehlsen   is  nominal 

111  IS,,    furtiare.    askod     for    Ifi    per    cent 


Coke — The  coke  market  is  .somewhat 
steadier,  but  not  more  active.  Odd  lots  of 
demurrage  coke  are  frequently  offered  at 
about  $4. .10  for  furnace  grade,  but  for  reg- 
ui.ar  production  $5  would  be  asked  We 
quote  Connellsviile  coke  at  t4.50@5  for 
furnace    and    $6    for    foundry,    per    net    ton 


IMONTHLY  AVERAGE  PRICES  OF  METAI.S 


New  York               1             London 

1917 

1918 

1919 

1917 

1918 

1919 

l.-in   . 

7.5  6,-!0 

SS  702 

101.125 

36  682 

77  .58.5 

37  742 

73.S61 
73.S-.5 

88  082 
9S  340 

43   620 

Xprll. 

38  963 

74.745 

99  505 

37.940 

48  980 

39  065 

.Vug 

i'!  'iV"'in"   "ij 

40   110 
43   41S 

48  813 

49  077 

.Sept.. 

1'*"    ,  iH  :oi     ij:, 

50  920 

49.500 

^.     .  ;_■  KM    ij,. 

44  324 

49.500 

.      - 

43  684 

48  969 

43  052 

48.492 

Year 

St  4171  96  772 

40.851 

47  516 

New 

York 

L,ondon 

Copper 

Electrolytic 

standard 

Elect  rcilyllc 

tOls 

1!II9 

I'.IIS 

1919 

1918 

1919 

•Ian. 
Fel)  . 

Aprli." 
May 

July.:.. 
Aug.   . 
Sept.. 
Oct... 
Nov.... 
Dec. 

23  .500 
23  oOO 
23  .500 
23  500 
23   500 
23  500 

25  904 
36  000 

26  000 
26  000 
26  000 

(a) 

(0) 

I  10   0(10 
110    1)0(1 
110   000 

no  000 
110.000 
110  000 

119.913 
122.000 
122.000 
122.000 
122.000 
118.447 

92  238 

125  000 
125  000 
125.0011 
125  000 
125.000 
125.000 
1.34.913 
137  000 
137.000 
137  000 
137.000 
133.167 

130. 507 

106  619 

Year 

24  628 

115. .530 

(a)  N'o  Market. 


New  York      ,          London 

191S 

1919     '       I91S    ■       1919 

January 

85  .500 
92  (KM) 

(0) 

(a) 

(0) 

(o) 

(0) 

(0) 

67.702 

293  227 
311  525 
318  875 
329  905 
364.217 

248  557 

April 

May 

380  900 

October 

November 

December 

335  5431 

32:t  5,50l 

267  7.16  i 

Av.  year 

(a) 

1330.1381 

(c)  No  average  computed. 


January. . 
February. 

March 

April 

Nf  ay 

June 

July 

August.. . 
September 
October . . . 
November 
December. 

Year 


6.782 
6.973 
7.201 


8.050 
8.a50 
8.050 


fi  884 
0 .  899 
7.091 
8.701 
6.704 
7.511 


Loudon 
1918      1919 


29.00 
31.20 
40  00 


New  York         Ht.  Loult 


7.314 
8.021 
8.088 


64  000 
54.000 

64  one 

M  000 
M.OOO 
54  000 
54  000 
54  000 
54  100 
58  0,50 

54  180 


New  York  and  si.  Lotih  nuoUillonfl,  cent*  per  pound 
LoQdoo.  pounds  sterling  |ier  lung  ton. 


May 

June 
July 


37  2. 
■m  15 
.16  20 


STOCK  QUOTATIONS 


N.   Y.  EXCH.t        Feb.  25   BOSTON  EXCH.t  F«>.  25 


Alaska  Gold  M  . . . . 

•^1 

Alaska  Juneau 

1) 

Am.Sm  4Ref..com.. 

661 

Am  Sm  &  Rct.pf... 

105 

AmSmSec.  pt.,  A. 

Am   Zinc,  pf 

40 

Anaconda 

59 

Batopllaa  Mlo 

Bethlehem  Steel 

62 

Butte  A  Superior.. . 

18 

Bultc  Cop.  A  Zinc. . 
Ccrrode  Pasco 

5i 

311 

Chile  Cop. . 

18 

Chlno 

331 

c:olo.  Fuol&  Iron.. . 

38! 

Crucible  Steel 

.59      ' 

Crucible  Steel,  pf .    . 

90!   1 

Dome  Mines 

13 

Federal  M .  4  S 

Federal  M.  4  S.pt.. 

36j 

Great  Nor.,  ore  ctf. 

39! 

Greene  Caminea. . .  . 

421 

Gulf  states  .Steel.... 

56! 

Homcstake 

98 

Inspiration  Con. .  . . 

44 

International  Nickel 

25 

Lackawanna  Steel. . 

86 

Mexican  Petrol 

178 

Miami  Copper 

Natl  Lead,  com... . 

22 

66 

National  l.ead,  pf. . 

108 

Xev.  Conaol 

16 

Ontario  Mln 

7j 

Ray  Con  

19 

Republic  I.AS.,com. 

75 

Republic  I.4S.,  pf.  . 

101 

Sloss-.shemeld 

■50 

Tennessee  C.  AC.  . 

13 

V.  s.  steel,  com 

931 

U.S.  Steel,  pf 

1141 

Utah  Copper 

Va.  Iron  C.  AC... 

68 

.54 

Algomati 

Alloucx 

Arls.  Com 

Arnold 

Bingham  Mlnefl. . 
Bonanza 

iHuite-Balaklava. 
.Calumet  A  Art*. . 
Calumet  4  HecU. 

Centennial    

Copper  Ranee. . . 

Ualy  West  .. 

Davis-Daly 

East  Buct« 

FranltUn 

Oranby 

Hancock 

nedley 

Helvetia 

Indiana 

isleRoyate 

Keweenaw 

I^ke 

I  La  Salle 

;Maaon  VaUey 

.Maaa 


New  Cornelia.. . 

Xcw  idrla 

North  Butic 

N'orth  Lake.   . . 

Ollbway 

Old  Dominion.... 

Oaceola 

Qulncy 

Mary's  M.  L.. 


Santa  Fe. .. 

Seneca 

Shannon 
Shattuck-Arli 
BOSTON  CURB*    Feb.  24    So.  Lake 
o   Utah 
^upetio 


Alaska  Mines  Corp 

Boston  Ely 

Boston  A  Mont 

Butte*  I.^n'n  Dev 

Calaveras 

Chief  Con 

Contact 

Corhln 

Cortes 

Crown  Reserve 

Crystal  Cop 


Houghton  Copper. 
IntermouDtaln. . .  . 


Majestic      

Mexican  Metals.. . 
Mines  of  America. 
Mojave  Tungsten 
Nat.  /IncA  Lead.. 
Nevada-Douglas. . 


New  Baltic. 
Omro 


t.25 


I  Tuolumne  ', 

r  s.  Smelting 

]t'.  s.  Smelting,  pf. 

Vtah  Apex 

iCtah  Con     . 

Utah  Metal. . . 

Victoria 

iWlnona 

I  Wolverine ' 


'U 


Buite  Detroit..' 

('nlednnla       

(':ilumet  A  Jerome. 
i-'nn  Cop.  Corpn. . 


Cloldneld  .  „„ 
CJoldfleld  Merger 
Creenmo 


SAN  FRAN.' 


Alta 

02 

Beat  A  Belcher 

02 

Caledonia 

.03 

Challenge  Con 

t  03 

Confidence 

Con.  Virginia 

t  05 

Gnuld  A  Curry 

.02 

IlaleANorcroM... 

11 

.•lavage     

sierra  Nevada 

03 

J   01 
3  VI 

Belmont     

Jim  Butler 

30 

MarNamara 

3.'. 

Midway 

Mont.-TonopAb 

37 

15 

North  Star 

West  End  Con 

1  30 

,AI 

Comb   t-rac   

Horpnce            

12 

Jumbo  K.xlensloo... 

13 

Kewanns       

04 

Nevada  lllll* 

03 

Nevada  Packard      . 

35 

Hound  Mountain.  . 

33 

Silver  Pick 

04 

White  Cap*   

l« 

Jerome  Verde 
LouWana 

Magma 


Mllford 

Mother  Lode. . 
Nixon  Nevada. 
•IhloCop 


Richmond 

Iturhraler  MInr* 

SI    Joaeph  I«id.. 

standard  S   I 

Stewart 

jSucceas  

Tonotiah 

iTonopah  Ex 

Irlhiilll.in         .... 


>I.o  SPRINGS*  Feb      4 


Mnney 
"Id  Ni 


Vdanac 

llalley    

Heaver  Coo. 

Chamber*  Ferlaad. 

<  onlagaa 

Margravii 
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PANORAMir  VIEW  OF  THE  INTERNATIONAL  NICKEL  COMPANY'S  NEW  PLANT,  LOOKING  NORTHEAST 

International  Nickel  Company's  Refining  Works 
At  Port  Colborne,  Ontario 

By  W.  L.  WOTHERSPOON" 


An  account  of  the  preliminaries  incidental  to  the 
erection  and  of  the  details  relating  to  the  instal- 
lation of  an  important  plant  to  supply,  among 
other  products,  a  refined  metal — nickel — of  which 
Canada  possesses  almost  a  monopoly.     The  prin- 

THE  increased  demand  for  nickel  products  caused 
the  International  Nickel  Co.  to  decide,  late  in 
1916,  to  proceed  with  the  construction  of  a  re- 
fining plant  in  Canada,  of  sufficient  capacity  to  meet 
the  nickel  requirements  of  the  British  Empire.  An  ex- 
tensive examination  of  numerous  sites  was  conducted, 
and  it  was  decided  to  erect  the  refining  works  at  Port 
Colborne,  Ontario.  Port  Colborne  is  situated  on  the 
shore  of  Lake  Erie  and  is  about  20  miles  due  west  from 
Buffalo.  The  Welland  Canal,  connecting  Lake  Erie  with 
Lake  Ontario,  passes  through  the  town. 

The  works  site  consists  of  330  acres  and  has  a  front- 
age on  Lake  Erie  of  about  a  mile.  This  frontage  im- 
mediately adjoins  that  of  the  Canadian  Furnace  Co., 

*ConsuUing  Engineer,  International  Nickel  Co.,  43  Exchange 
Place,    New    York. 


cipal  features  are  the  permanent  character  of  the 
buildings,  and  the  solidity  and  completeness  of 
the  various  units.  Successful  operation  has  al- 
ready proved  the  soundness  of  the  design  and  an 
annual  output  of  15,000,000  lb.  of  nickel  is  expected. 

and  is  somewhat  to  the  eastward  of  the  entrance  to  the 
canal.  In  addition  to  the  acreage  mentioned,  the  com- 
pany acquired  extensive  water  rights  on  the  lake  front 
and  convenient  to  the  canal  basin,  where  there  is  a  deep- 
water  frontage,  to  meet  the  requirements  of  lake  trans- 
portation. Railroad  facilities  are  provided  by  the  Grand 
Trunk  Ry.,  a  branch  line  of  which  passes  the  north 
boundary  of  the  refinery  site. 

The  site  is  almost  level,  and  about  8  ft.  above  the 
lake,  except  along  the  .shore,  where  sand  dunes  about 
300  ft.  wide  and  30  ft.  high  have  been  formed  by  wind. 
The  ground  consists  of  1  to  2J  ft.  of  peat,  on  top  of 
from  1  to  10  ft.  of  blue  clay,  which  lies  directly  on  a 
limestone  bedrock,  which  provides  excellent  foundations. 

There  are,  in  all,  31  buildings  of  steel-and-brick  con- 
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struction,  plans  for  which  were  begun  in  October,  1916. 
The  land  was  so  near  the  high-water  elevation  of  the 
lake  that  the  area  to  be  occupied  by  the  buildings  and 
streets  was  raised  about  3  ft.,  sand  being  obtained  from 
the  dunes  by  steam  shovels  and  spread  over  the  site, 
this  work  following  the  clearing  of  trees  and  brush  and 
the  removal  of  peat.  Foundations  of  all  buildings  and 
equipment  were  carried  down  to  bedrock,  and  were 
built,  to  a  great  extent,  in  winter  under  severe  climatic 
conditions,  when  the  temperature  was  frequently  10° 
or  more  below  zero. 

The  plant  was  designed  with  a  view  to  securing  maxi- 
mum efficiency,  by  the  introduction  of  mechanical  and 
metallurgical  apparatus,  and  was  arranged  to  reduce 
the  labor  required  for  operation  to  a  minimum.  All 
equipment  is  of  permanent  character,  so  that  charges 
for  maintenance  will  be  as  small  as  possible.  The 
buildings  are  of  steel  frame  and  brick  walls.  The 
roofs  are  of  special  wood  construction,  and  are  covered 
with  Johns-Manville  salamander  roofing. 


IXTKiaOH 


"HANGE    HOUSE 


The  design  of  the  works  provided  for  a  complete 
power  plant,  a  water-supply  system,  a  separate  sewer- 
age scheme  for  storm  water  and  sundry  drainage,  an 
electric-conduit  distribution  system  for  power  and 
lighting,  as  well  as  piping  systems  for  steam,  oil,  and 
compressed  air.  All  piping  and  cables  are  carried 
underground,  so  that  there  are  no  obstructions  between 
the  buildings. 

The  various  units  of  the  plant  are  served  by  both 
standard-gage  and  narrow-gage  railroad  tracks  for 
facilitating  the   unloading  and  handling  of  materials. 

The  water  supply  is  obtained  through  a  4-ft.  square 
concrete  conduit,  over  3000  ft.  long,  extending  from  the 
Welland  Canal  to  the  center  of  the  plant,  under  the 
power  house.  This  conduit  was  built  in  a  trench  blasted 
out  of  the  solid  rock,  so  that  a  gravity  supply  of  water, 
up  to  50,000,000  gal.  per  day,  can  be  obtained.  This 
system  made  it  possible  to  place  all  pumps  in  connection 
with  the  water  supply  in  the  basement  of  the  power 
house,  giving   important  advantages  of  control. 

The  area  of  the  works  site  between  buildings  has 
been  graded  so  as  to  provide  adequate  means  for  the 
disposal  of  storm  water.  A  series  of  sewers,  connecting 
with  large  trench  ditches  excavated  through  the  prop- 
erty, has  been  arranged,  the  water  finally  discharging 
through  a  concrete  culvert  which  passes  through  the 
sand  dunes  into  Lake  Erie.  The  sanitary  pipe  service 
flow  is  at  such  a  low  level  that  an  ejector-chamber 
pumping  station  is  provided,  from  which  sewage  is  dis- 
charged to  a  disposal  plant  situated  in  the  sand  dunes. 


This  plant  is  constructed  on  the  activated  sludge  process, 
which  provides  for  the  aeration  and  clarification  of 
sewage,  resulting  in  an  effluent  free  from  objectionable 
matter.  This  sewage  plant  is  the  only  one  of  its  kind 
in  the  district,  and  was  installed  on  the  recommenda- 
tion of  the  Provincial  Board  of  Health  of  Ontario. 

A  number  of  illustrations  are  given  in  this  issue 
which  show  the  disposition  of  the  main-process  build- 
ings, power  house,  warehouse,  administration  buildings, 
and  laboratory.  Several  change  houses  have  been  pro- 
vided, supplied  with  modern  lockers,  shower  baths,  and 
other  improvements.  A  hospital,  in  a  detached  build- 
ing, has  an  examination  room  for  the  reception  of,  pa- 
tients, for  the  administration  of  first  aid,  and  a  com- 
pletely equipped  operating  room  with  sterilizers  and 
other  modern  appliances.  Particular  attention  was  paid 
to  this  department,  the  nearest  hospital  being  at  Wel- 
land, si.x  miles  away. 

The  question  of  comfort  and  health  of  the  employees 
has  been  given  every  consideration.  A  staff  house  is 
provided  for  the  employees  and  a  clubhouse  for  the 
accommodation  of  the  unmarried  men  and  executive 
heads.  The  clubhouse  contains  both  residential  and 
recreation  facilities,  and  both  buildings  are  situated  at 
the  entrance  to  the  works,  amid  the  pleasant  surround- 
ings of  well  laid-out  lawns,  flower  beds  and  shrubs.  The 
chief  officials  have  houses  of  attractive  design  which 
were  built  by  the  company,  to  the  west  of  the  canal  in 
the  main  residential  district  of  Port  Colborne. 

Details  of  the  Metallurgical  Plant 

The  largest  process  building  is  746  ft.  long  and  125 
ft.  wide,  divided  into  two  bays,  and  containing  the 
major  portion  of  the  heavy  machinery  and  metallurgical 
equipment,  among  which  are  three  cupolas,  three 
reverberatory  furnaces,  two  slag  furnaces,  and  three 
converters.  Here  the  matte  received  from  the  smeltery 
at  Copper  Cliff  undergoes  initial  treatment.  The  method 
of  handling  the  raw  materials  is  of  interest.  Matte, 
coke,  and  fluxes  are  brought  in  on  an  elevated  trestle 
of  reinforced  concrete.  This  trestle  connects  with  bins 
of  similar  construction  at  the  back  of  the  process  build- 
ing, and  is  of  sufficient  strength  to  take  standard  rail- 
road equipment.  The  materials  are  dumped  from  the 
cars  into  the  various  bins,  from  which  they  are  drawn 
at  the  main  floor,  where  arrangements  are  made  for 
making  up  and  weighing  the  furnace  charges. 

The  matte,  which  consists  of  55%  nickel  and  24% 
copper,  is  smelted  with  salt  cake,  the  nickel  separated 
and  the  copper  bessemerized  in  84  x  126-in.  Allis- 
Chalmers  converters.  Electric  tilting  gear  is  used, 
and  the  converters  are  controlled  from  a  pulpit  con- 
veniently situated  across  the  aisle.  One  50-ton,  one  35- 
ton,  two  20-ton,  and  two  5-ton  cranes  are  installed  in 
this  building,  all  of  which  were  manufactured  by  the 
Dominion  Bridge  Co.,  of  Montreal. 

Among  other  machinery  of  special  interest  are  three 
electrically  driven  direct-connected  turbo  blowers  of 
7500-cu.ft.  capacity  and  20-oz.  pressure.  These  are  used 
for  cupola  service  and  were  furnished  by  the  Rateau- 
Battu-Smoot  Co.,  of  New  York,  and  are  situated  in  an 
annex  to  the  main  building  where  good  light,  acces- 
sibility and  cleanliness  are  easily  obtained. 

Flues  for  the  various  furnaces  are  arranged  to  insure 
minimum  heat  losses  and  obstruction  in  the  building. 
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and  are  jointly  connected  to  a  concrete  chimney  850  ft. 
high  and  12  ft.  at  its  smallest  diameter.  One  of  the 
most  modern  Cottrell  electrostatic  precipitation  plants 
for  the  treatment  of  flue  gases  is  provided,  consisting  of 
seven  treaters,  conveniently  placed  in  relation  to  the 
main  flue  so  that  any  portion  or  all  the  gases  can  be 
subjected  to  the  process  or  discharged  directly  to  the 
base  of  the  chimney. 

Among  other  process  buildings  are  those  devoted  to 
leaching  and  roasting,  the  former  part  of  the  process 
being  carried  out  in  a  structure  420  ft.  long  by  90  ft. 
wide.  The  roof  trusses  span  the  entire  width  of  this 
building,  so  that  the  whole  area  is  free  from  columns. 

Ball  mills  are  used  for  reducing  the  nickel  sulphide 
previous  to  its  being  chemically  treated  in  concrete 
tanks,  which  occupy  the  major  portion  of  the  area  of 
this  department.  These  reinforced-concrete  tanks  are 
elevated  about  3  ft.  from  the  floor,  and,  on  account  of 
the  nature  of  the  product  handled  in  them,  were  cast 
at  one  pouring.  The  supports,  post  girders,  and  sides 
of  the  tanks  are  made  in  one  monolith,  without  construc- 
tion joints,  for  the  length  of  150  feet. 

Mechanical  Handling  of  Material  Perfected 

Special  attention  was  paid  to  lighting  and  ventilation 
in  this  department,  and  the  handling  of  materials  is 
carried  out  mechanically  by  means  of  an  overhead 
telpher  system  arranged  to  reach  all  parts  of  the  build- 
ing, together  with  electrically  driven  distributing  ma- 
chines for  charging  the  tanks.  To  facilitate  the  han- 
dling of  the  product  between  the  leaching  and  roasting 
departments,  these  are  connected  by  three  overhead 
bridges,  the  overhead  telpher  system  being  arranged 
for  service  in  both  departments.  Weighing  sections 
are  provided  at  these  overhead  bridges  to  facilitate  the 
quick  and  accurate  determination  of  the  quantities  of 
the  products  handled. 

The  building  in  which  the  roasting  furnaces  are  in- 
stalled is  380  ft.  long,  110  ft.  wide,  and  has  one  clear 
span  of  90  ft.  in  which  the  10  mechanical  and  hand- 
calcining  furnaces  were  installed.  Extending  the  entire 
length  of  the  building  a  space  of  20  ft.  is  used  for  a 
reinforced-concrete  overhead  coal  bunker.  The  coal 
is  received  on  standard  railroad  cars  and  dumped  in  a 
hopper  below  the  track  outside  of  the  building,  from 
which  it  is  fed,  by  a  reciprocating  gate  feeder,  to  a 
coal  crusher.  After  being  reduced  in  size,  it  is  hoisted 
with  a  bucket  elevator  and  discharged  to  a  belt  con- 
veyor extending  the  entire  length  of  the  coal  bunker.  A 
traveling  tripper  is  provided  to  unload  the  belt  at  any 
desired  point. 

Details  of  Flues  and  Dust  Chambers 

The  flues  from  the  roasting  furnaces  are  carried 
below  the  floor  level  and  connected  with  a  large  dust 
chamber  of  the  wire-hung  type.  This  dust  chamber  is 
300  ft.  long  by  60  ft.  wide'  and  is  divided,  lengthwise, 
by  a  center  wall,  to  form  two  large  flues,  each  of  which 
is  nearly  30  ft.  wide  and  24  ft.  high.  The  bottoms  of 
the  flues  are  of  concrete,  and  the  top  is  of  brick  arch 
construction  sprung  between  steel  crossbeams.  Cross- 
walls,  8  ft.  high,  are  provided  every  32  ft.  of  the  length 
of  the  dust  chamber,  thus  making  a  series  of  pockets. 

The  entire  area  of  the  dust  chamber  is  hung  with 
wires  placed  on  4J-in.  centers,  500  miles  of  wire  being 


used  for  this  purpose.  The  wires  are  suspended  on  spe- 
cial frames,  which  are,  in  turn,  connected  with  an  operat- 
ing device  outside  the  chamber,  conveniently  arranged  so 
that  the  dust  caught  can  be  periodically  precipitated.  The 
dust  collects  in  the  pockets  previously  described,  access 
to  which  is  provided  by  steel  doors  which  permit  the  use 
of  small  cars  for  handling  the  product.  The  flue  gases, 
after  passing  through  the  dust  chamber,  are  discharged 
into  the  base  of  a  concrete  chimney  of  the  same  size  and 
construction  as  that  already  described  in  connection 
with  the  main-process  building.  It  may  be  added  that 
these  concrete  chimneys  were  built  by  the  General  Con- 
crete Construction  Co.,  and,  although  heavily  reinforced, 
are  designed  as  gravity  chimneys  for  a  wind  velocity 
of  100  miles  per  hour.  They  are  lined  throughout  with 
fire  brick  and  have  terra-cotta  caps;  the  design  of  the 
base  called  for  extra  heavy  construction,  owing  to  the 
large  number  and  area  of  the  flue  entrances. 

Nickel  Refinery  Is  Most  Complete  Plant 

The  nickel-refinery  department  received  particular 
study  in  connection  with  the  working  out  of  the  details 
of  equipment  and  the  arrangement  of  the  installation. 
One  part  of  the  building  is  used  for  the  storage  of 
chemicals  and  other  products,  and  contains  an  elaborate 
system  of  bins,  and  measuring  and  weighing  devices, 
for  the  preparation  of  furnace  charges  to  go  to  the 
nickel-refining  furnaces,  which  are  in  the  main  portion 
of  the  building.  These  furnaces  are  of  special  design, 
owing  to  the  high  temperatures  which  exist  under 
the  operating  conditions  desirable.  They  are  equip- 
ped with  oil  burners,  and  a  special  grade  of  fuel  oil 
is  used. 

Power-Plant  Feature 

The  power  plant  shows  evidence  of  careful  planning, 
and  the  design  indicates  that  future  conditions  have 
been  anticipated.  The  equipment  at  present  installed 
provides  for  ample  plant  extension,  and  space  has  been 
reserved  for  future  enlargement  of  the  boiler  house 
and  turbine  room.  The  building  is  of  the  usual  brick, 
steel,  and  reinforced-concrete  power-house  design. 

The  main  power-house  boiler  room  contains  four  Bab- 
cock  &  Wilcox  standard  water-tube  boilers,  each  of  4319 
sq.ft.  heating  surface,  set  in  two  batteries.  These 
boilers  are  built  for  a  working  pressure  of  160  lb.  per 
sq.in.,  each  being  fitted  with  B.  &  W.  superheater,  which 
raises  the  temperature  of  the  steam  about  100°.  B.  & 
W.  chain-grate  stokers  are  also  a  feature  of  the 
equipment. 

Two  B.  &  W.  boilers  of  special  design  are  installed 
for  utilizing  the  waste  heat  from  the  reverberatory 
furnaces  in  the  nickel  refinerj^.  These  boilers  are  built 
for  an  output  of  about  400  boiler-horsepower  each,  and 
are  of  particular  interest,  as  their  design  represents  the 
latest  development  in  this  phase  of  engineering,  result- 
ing from  extensive  investigations  by  the  Babcock  & 
Wilcox  Company. 

Coal  is  received  from  the  cars  in  a  track  hopper, 
crushed  in  a  Jeffrey  crushing  roll,  elevated,  and  con- 
veyed overhead  to  a  suspended  bunker,  from  which  it  is 
fed  as  required  to  the  stokers.  The  ashes  are  removed 
from  the  ash  pits  by  ash  cars  running  in  an  under- 
ground tunnel  to  the  elevator  and  ash-storage  bin,  from 
which   they   are  dumped   into  cars   for    removal.     One 
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6  X  175-ft.  reinforced-concrete  chimney  conveys  the 
products  of  combustion  from  the  boilers  in  the  power 
house.  The  waste-heat  boilers  are  served  by  two  5  x  100- 
ft.  reinforced-concrete  chimneys. 

Turbines  and  Generators 

Two  Ridgway-Rateau  high-pressure  turbines  furnish 
power  for  the  direct-connected  d.-c.  generators,  each  of 
1000-kw.  capacity.  These  turbines  operate  under  150- 
Ib.  initial  steam  pressure  and  28-in.  vacuum  and  run  at 
1700  r.p.m.  The  power  house  also  contains  two  other 
turbo-driven  high-pressure  blowers,  which  supply  air 
for  the  converters.  Like  the  turbo-generators,  these 
units  are  of  Ridgway-Rateau  make.  The  turbo-blowers 
are  each  of  15,000-cu.ft.  capacity,  and  deliver  air  at  15- 
Ib.  pressure.  They  are  connected  to  high-pressure  con- 
densing turbines  operating  at  8500  r.p.m.  and  were 
designed  by  the  Rateau-Battu-Smoot  Co.,  of  New  York. 


A   VIEW    OF   THE    BOILER    ROOM 

The  superseding  of  the  reciprocating  engine  by  the 
turbine  in  large  power  plants  has  facilitated  the  elimi- 
nation of  the  cumbersome  blowing  engine.  The  high 
rotating  velocities  obtainable  today  are  especially  suit- 
able for  the  operation  of  contrifugal  blowers,  and  the 
turbo-blowers  at  this  plant  are  much  more  economical 
of  space  than  blowing  engines  of  similar  capacity  would 
be.  The  impellers  are  built  up  around  a  largo-diameter 
shaft  with  dovetail  radial  slots  milled  in  it.  The  im- 
peller blades  are  of  nickel  steel  and  tapered  in  section, 
being  much  thinner  at  the  tip  than  at  the  root,  and  are 
driven  into  these  alot'«.  Distance  pieces  are  inserted 
between  the  blades  in  several  stages.  All  turbines  are 
f'luipped  with  Frnhm  tachometers,  supplied  by  James 
Diddle,  of   Philadelphia. 

Two    No.   7   Westinghouse    LeBlanc   jet   condensers, 


with  individual  air  and  circulating-water  pumps,  serve 
the  turbo-generators.  Each  unit  is  fitted  with  a  .31- 
hp.  steam  turbine,  and  a  reduction  gear  for  the  pump 
drive.  These  condensers  are  each  capable  of  handling 
17,500  lb.  of  condensate  per  hour,  and  maintain  a  29-in. 
vacuum  with  40°  cooling  water.  For  the  turbo-blowers, 
two  similar  No.  5  units  are  installed.  They  are  fitted 
with  21-hp.  steam  turbines,  and  are  capable  of  handling 
11,000  lb.  of  condensate  per  hour  at  29.05-in.  vacuum 
with  40°  cooling  water. 

The  main  switchboard  supplies  the  plant  with  direct 
current  at  250  volts.  Lighting  and  other  110-volt  serv- 
ices are  supplied  by  means  of  a  three-wire  service, 
operated  by  two  20-kw.  motor-generator  balancing  sets. 
I.  T.  E.  circuit  breakers,  Weston  indicating  ammeters, 
and  Sangamo  wattmeters  are  installed  on  the  generator 
and  feeder  panels. 

Feed-Water  Equipment 

The  feed  water  is  heated  by  exhaust  steam  from  the 
various  plant  auxiliaries  in  Webster-Lea  units.  The 
heaters  were  supplied  by  Warren  Webster  &  Co.,  of 
Camden,  N.  J.,  and  the  Lea  meters  by  the  Yarnell- 
Waring  Co.,  of  Philadelphia.  Two  units  were  installed, 
one  for  5000  hp.,  equipped  with  Lea  recorders  and  hav- 
ing a  capacity  of  275,000  lb.  per  hour,  and  the  other 
similar  in  construction  to  the  first,  having  a  capacity  of 
1500  hp.,  or  100.000  lb.  per  hour.  Both  are  of  e.xtra 
heavy  construction,  and  were  designed  to  withstand  a 
back  pressure  of  10  lb.  per  square  inch. 

A  two-inch  Venturi  meter  measures  all  feed  water, 
and  the  feed  pumps  are  of  Lea-Courteny  make,  direct- 
connected  to  Terry  steam  turbines  of  standard  type. 
Owing  to  the  provision  for  the  horizontal  parting  of 
the  casing  when  necessary,  the  interiors  are  easily  ac- 
cessible for  repair;  and,  as  no  oil  comes  in  contact  with 
the  steam,  an  oil  separator  is  unnecessary. 

Auxiliary  Equipment 

In  a  plant  of  this  size  facilities  for  repairing  ma- 
chinery are  not  only  advisable  but  necessary,  and  ample 
provision  has  been  made.  The  machine  shop  is  of  good 
size,  and  has  space  to  contain  a  large  amount  of  equip- 
ment. Although  the  installation  is  not  fully  complete, 
and  all  of  the  machinery  is  not  yet  installed  in  per- 
manent position,  a  good  idea  of  equipment  may  be 
gained  from  a  description  of  the  various  units. 

A  12  and  28-in.  McKabe  double-spindle  lathe,  with 
a  24-ft.  bed,  is  provided  for  the  heavy  turning,  and  a 
Willard  engine  lathe  serves  for  the  finer  and  smaller 
repair  jobs.  A  Hamilton  drill  and  a  Niles-Bement- 
Pond  radial  drill  are  also  provided.  A  Bertram  double 
punch  and  shear,  a  Kelley  shaper,  and  Racine  hack  saws 
form  part  of  the  equipment.  The  machine-shop  build- 
ing is  about  175  ft.  wide  and  200  ft.  long,  with  two  side 
bays  and  a  center  aisle  for  a  crane  runway,  and  it 
:ilso  serves  to  house  the  forging  e(]uipnicnt  and  a  com- 
plete electrical  repair  shop.  All  repairing  is  done  here. 
Armatures  and  field  coils  are  rewound,  and  a  complete 
stock  of  repair  parts  is  kept  on  hand. 

A  separate  building  houses  a  carpenter  shop,  which 
also  serves  as  a  cooperage  in  which  all  the  barrels  re- 
quired for  shipment  purposes  are  assembled. 

In  a  plant  of  this  magnitude  it  is  wise  to  make 
adequate  provision  for  the  workmen's  health.   The  sani- 


March  8,  1919 


ENGINEERING  AND  MINING  JOURNAL 


435 


tary  features  indicate  that  a  considerable  amount  of 
care  and  thoughtfulness  has  been  given  to  the  question. 

All  water  used  in  the  plant  is  chlorinated,  not  only 
the  drinking  water,  but  that  used  in  plant  operations  as 
well.  The  water  supply  is  obtained  through  a  4-ft. 
square  intake  from  the  Welland  Canal,  and  is  passed 
through  the  pumps  and  chlorinated,  and  then  goes  to 
an  elevated  tank,  where  time  is  given  for  its  complete 
purification.  Mention  has  previously  been  made  of  the 
sewerage  system. 

For  workmen  engaged  in  laborious  occupations,  pro- 
vision must  be  made  for  the  changing  of  wet  and  dirty 
clothing  and  the  donning  of  comfortable  and  warm  ap- 
parel for  street  wear.  Four  change  houses  have  been 
built,  with  a  total  of  600  lockers  and  with  hot  and  cold 
showers  and  lavatory  accommodations. 

Details  of  Operations 

The  Port  Colborne  refinery  began  operations  last 
June,  and  when  at  full  capacity  will  be  capable  of  a 
yearly  production  of  about  15,000,000  lb.  of  nickel  and 
8,000,000  lb.  of  copper. 

The  engineers  responsible  for  the  installation  have 
given  special  attention  in  the  design  and  construction 
of  the  plant  and  to  the  possibilities  of  expansion,  and 
have  arranged  the  equipment  in  such  a  way  that  addi- 
tions to  machinery  and  equipment  can  be  made  in  an 
efficient  manner. 

The  plant  was  built  at  a  cost  of  over  $5,000,000.  The 
result  impresses  the  visitor  and  makes  him  feel  that 
not  only  is  Canada — and  Ontario  in  particular — to  be 
congratulated  on  the  introduction  of  nickel  refining  upon 
a  permanent  basis,  but  that  credit  is  also  due  to  the 
Foundation  Co.,  of  Montreal  and  New  York,  as  the  main 
contractor  responsible  for  the  construction,  and  to  The 
International  Nickel  Co.  for  the  broad  and  liberal  at- 
titude shown  in  having  this  plant  built  under  the  stress 
of  war  conditions. 


Hoisting-Rope  Accidents* 

Ten  mine  accidents,  which  resulted  in  12  deaths,  were 
reported  in  1917  as  occurring  on  the  Rand  by  the  gov- 
ernment mining  engineer  as  being  due  to  the  breaking 
of  hoisting  ropes,  chains,  or  couplings.  In  eight  cases 
it  was  the  rope  that  broke,  in  one  instance  it  was  the 
coupling,  and  in  the  other  it  was  a  badly  made  short 
splice  that  pulled  out.  The  coupling  and  two  of  the 
ropes  broke  owing  to  a  jam  in  the  haulage;  in  other 
ropes  it  was  due  to  damage  resulting  from  bad 
coiling,  defective  leads,  or  being  run  over.  In  the  other 
two  cases  of  rope  fracture  the  supervision  was  at 
fault,  and  the  ropes  should  not  have  been  continued  in 
service.  Of  29  instances  of  ropes  (or  couplings)  break- 
ing during  the  year,  24  occurred  in  the  use  of  hoist- 
ing ropes,  and  six  of  these  resulted  in  casualties.  Twelve 
were  caused  by  overwind  or  runaway,  and  fifteen  were 
due  to  derailment,  jam  or  collision,  in  shaft  or  tip.  In 
one  case  where  the  connection  was  broken,  owing  to  an 
overwind,  the  safety  catches  successfully  held  the  cage. 
One  rope  broke  on  account  of  its  jumping  its  sheave, 
and  the  remaining  one  because  it  was  worn  out,  mainly 


through  internal  corrosion.    The  following  circular  was 
issued  to  managers  of  mines: 

"It  has  been  found  that  wire  ropes  of  compound  con- 
struction subjected  to  corrosive  agencies,  as  is  particu- 
larly the  case  when  these  ropes  are  employed  for  baling 
acid  water,  are  likely  to  deceive  engineers  as  to  the 
strength  remaining  in  them.  This  is  especially  the  case 
if  the  absolute  thoroughness  of  the  examination  is  at 
all  departed  from.  Where  reduction  of  diameter,  or  cir- 
cumference, of  the  rope  has  taken  place  incommensurate 
with  the  external  evidence  of  wear,  the  part  of  the  rope 
under  examination  should  first  be  fully  loaded  and, 
secondly,  relieved  of  all  load.  Any  noticeable  difference 
in  circumferences  under  these  circumstances  and  the 
slackening  of  the  outside  wires  when  the  load  is  off  will 
indicate  that  internal  corrosion  is  present.  The  extent 
of  corrosion  inside  the  strand  can  only  be  estimated  by 
the  slackness  of  the  outside  wires.  The  corrosion  be- 
tween the  strands  can  be  further  examined  by  untwist- 
ing the  rope  or  displacing  the  strands  sufficiently  with  a 
marlin  spike.  Engineers  are  apt  to  imagine  that  reduc- 
tion in  size  of  a  rope  may  be  due  to  some  relatively  un- 
important collapse  of  the  hemp  core.  In  a  test  at  the 
Mines  Department  mechanical  laboratory  of  a  1.28-in. 
diameter  rope,  the  hemp  core  was  entirely  removed  for 
about  six  feet  of  the  length.  The  specimen  was  gradu- 
ally loaded  up  to  30  tons,  but,  beyond  a  slight  increase 
of  the  lay  from  101  in.  to  11  in.,  subsiding  after  the 
test  to  103  in.,  there  was  practically  no  alteration  in 
the  shape  or  size  of  the  rope.  No  observer  unacquainted 
with  the  circumstances  would  have  imagined  that  the 
core  had  been  removed  or  even  disturbed.  In  recent 
tests  of  corroded  ropes  the  following  results  were  ob- 
tained : 

RESULTS  OF  TESTS  OF  CORRODED  ROPES 

Original  Diameter         Breaking  Load 

Breaking  Load  at  Test  at  Test 

Original  Diameter                    (Pounds^  (Inches)  (Pounds) 

1.5  in.  (wires  0.099  in.) 222,208  1.41  191,960 

1.5  in.  (wires  0.099  in.) 222,208  1.40  166,560 

1.5  in.  (wires  0.099  in.) 222,208  1.30  137,260 

1.5  in.  (wires  0.099  in.) 222,208  1.23  66,880 

1.5  in.  (wires  0.102  in.) 220,000  1,22  97,260 

1.25  in.  (wires  0.1 15  in.) 148,700  1.23  137,660 

I  25  in.  (wires  0.1 15  in.) 148,700  I   00  78,920 

"In  all  the  above-mentioned  cases  the  outside  wires 
were  less  than  half  worn,  but  the  internal  corrosion  was 
excessive,  most  marked  inside  the  strands.  The  wires 
were  also  brittle.  Experience  has  shown  that  the  re- 
marks concerning  corrosion  on  the  certificate  of  bi- 
annual tests  are  taken  as  merely  applying  to  the  test 
specimen  and  are  not  considered  as  having  a  bearing  on 
the  state  of  the  rest  of  the  rope.  This  information, 
however,  should  not  be  neglected,  and  the  condition  of 
the  rope  adjacent  to  the  place  where  the  test  piece  was 
cut  off  should  be  ascertained.  It  is  not  usual  for  cor- 
rosion to  occur  only  at  one  spot  in  a  winding  rope." 


•Abstract  of  an  article  "Rand  Mine  Accidents  Due  to  Ropes 
Breaking,"  in  Oct.  19  issue  of  South  African  Mining  Journal  and 
Engineering  Record. 


The  Peiyang  Iron  Works  has  been  organized  for  the 
purpose  of  working  iron  mines  in  the  Province  of  Chihli. 
China.  According  to  the  Far  Eastern  Bureau,  the  company 
is  capitalized  at  $4,000,000,  of  which  the  Chinese  govern- 
ment will  supply  one-fourth,  the  civil  governor  of  the 
province  one-fourth,  and  merchants  the  remainder.  The 
iron  works  will  be  established  at  Hsuanhuahsien.  It  is 
understood,  also,  that  plans  are  under  way  in  the  Province 
of  Anhui  for  the  establishment  of  an  iron  foundry,  to  be 
called  the  Hua  Chang  Iron  Foundry,  for  which  $1,000,000 
has  already  been  raised.  The  office  of  the  company  will 
be  at  Penpu, 
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The  Compound  Air  Lift 


By  a.  W.  ALLEN 


The  efficiency  of  a  simple  appliance  that  can  be 
constructed  easily  is  sometimes  the  first  point  to 
be  questioned,  and  this  is  often  due  to  the  fact 
that  such  a  mechanism  will  usually  work  if  badly 
designed,  xvhen  it  naturally  fails  to  satisfy  in 
the  matter  of  economical  result  for  power  ex- 
pended. The  air  lift  is  an  example,  and  it  is  a 
well-known  fact  that  the  ease  with  which  it  may 
be  constructed  too  often  leads  to  the  adoption 
of  a  type  of  design  which  ignores  all  the  prin- 
ciples involved,  and  excess  power  is  used  as  a 
corrective.  In  this  paper  a  compound  air  lift  is 
described,  constructed  from  piping  and  fittings 
which  will  again  be  available  for  ordinary  use 
when  a  pump  is  installed  or  the  water  is  allowed 
to  rise.  Such  an  installation  possesses  many 
obvious  disadvantages,  but  other  instances  may 
occur  where  it  muy  be  considered  as  affording 
the  only  way  out  of  a  diffi.culty — where  nothing 
else  but  a  few  lengths  of  pipe  and  an  assortment 
of  fittings  are  available,  and  where  power  supply 
is  limited  to  a  comparatively  low  pressure  of  air. 


THE  compound  air  lift  is  suitable  where  objec- 
tions may  be  raised  against  the  construction  of 
a  sump  of  sufficient  depth  to  satisfy  the  efficiency 
requirements  of  an  ordinary  single  lift.  It  is  also 
applicable  when  the  available  pressure  of  air  is  low. 
The  depth  of  the  various  stages  can  be  adjusted  in 
this  particular,  but  it  must  be  remembered  that  a 
very  low  available  pressure  is  likely  to  cause  unneces- 
sary complications  in  the  arrangement  by  introducing 
too  many  units.  This  necessitates  a  proportionally 
large  number  of  pipe  fittings,  and  increases  friction. 
Under  such  conditions  the  system  is  not  recommended, 
although  exceptional  cases  may  call  for  exceptional 
methods  of  treatment. 

The  Fundamentals  of  a  Compound  Air  Lift 

A  compound  air  lift  is  merely  two  or  more  simple 
air  lifts  arranged  in  series — the  rising  main  of  the 
first  discharging  into  the  sump  of  the  second,  and  so 
on.  A  loss  of  fall  at  each  stage  is  inevitable,  and  this 
al.so  involves  a  small  loss  of  power.  The  .system  can 
be  arranged  to  duplicate  or  triplicate  any  of  the 
ordinarj-  designs  in  use;  and  the  customar>'  self- 
regulating  features  can  be  incorporated  in  each  of  the 
various  units. 

I  once  had  occasion  to  utilize  the  compound  air-lift 
principle  under  .somewhat  unusual  circumstances.  An 
old  mine  working  had  to  be  dewatered  to  drain  an 
adjoining  shaft.  The  ground  was  loose  on  all  sides, 
the  timbers  were  in  a  rotten  and  collapsing  condition, 
and  ancient-filled  stopes  would  "run,"  and  discharge 
d^bri.s  at  the  least  provocation.  The  old  working  had 
to  be  drained  as  far  as  possible  by  a  system  that  made 
personal  attention  near  the  water  level  unneceasar>'. 

A  small  compressor  furnished  air  at  a  low  pressure; 


and,  even  if  a  pump  could  have  been  made  to  do  the 
work,  there  would  continually  have  been  the  danger  of 
interment  of  both  the  pump  and  anyone  who  happened 
to  be  attending  to  it.  A  compound  air  lift  was  there- 
fore constructed  which  permitted  the  gradual  lowering 
of  the  water  to  a  level  in  proportion  to  the  depth  of 
successive  submergences,  and  so  personal  risk  was 
eliminated.  Soundings  disclosed  the  fact  that  timbers 
had  collapsed  to  such  an  extent  that  only  a  narrow 
channel  remained  in  one  place.  This  was  found  suffi- 
cient, however,  to  permit  the  passage  of  the  lift  pipes. 
A  somewhat  diagrammatic  drawing  of  a  compound 
lift  of  this  class  is  shown  in  the  illustration,  but  in 
actual  construction  it  is,  of  course,  possible  to  bunch 
the  various  pipes  together,  and  so  insure  greater  com- 


DIAORAM  OF  COMPOUND  AIR  LIFT 

pactness  than  is  indicated.  Strainers  attached  to  the 
foot  of  the  lowest  lift,  and  at  other  necessary  points, 
are  advisable,  and  should  preferably  be  made  of  ample 
dimensions  to  obviate  any  throttling  of  the  intake. 

The  need  for  the  constant  shifting  and  readjustment 
of  the  pump,  as  the  water  lowers,  can  be  avoided  by 
constructing  the  apparatus  complete  and  by  placing  it 
at  the  lowest  point  in  the  first  instance;  and  then  by 
pumping  the  water  in  stages.  The  various  pipes  can  b« 
assembled,  and  the  added  sections  bolted  or  screwed 
together  as  the  pump  is  lowered.  Permanent  air  con- 
nections are  indicated,  but  can  be  omitted  when  it  is 
considered  preferable,  and  flexible  connections  used 
instead.  The  permanent  connections  were  available, 
in    the    instance    under    description,    only    when    the 
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pressure  had  been  reduced  by  the  help  of  the  flexibly 
connected  air  pipe. 

It  will  be  noticed  that  the  permanent  air  connec- 
tions are  attached  through  a  plug  at  the  lower  arm 
of  a  T-piece  in-  each  case.  This  design  was  purposely 
adopted  to  minimize  friction,  as  it  was  found  that  the 
extension  of  the  air  pipe  into  the  rising  main  served 
no  useful  purpose  and,  furthermore,  constricted  the 
suction  of  the  pump.  By  arranging  the  supply  as  shown 
it  was  found  that  there  was  no  tendency  for  the  air 
to  escape  other  than  where  it  was  needed,  except  when 
an  unnecessary  volume  was  being  used. 

There  is  one  disadvantage  in  the  use  of  the  flexible 
air  connections  and  a  loose  pipe  system,  apart  from 
the  fact  that  the  introduction  of  another  pipe  in  the 
rising  main  increases  the  frictional  resistance,  and  that 
is  due  to  the  fact  that  the  air  pipe  may  rest  against 
the  side  of  the  lift  pipe.  This  will  result  in  a  partial 
distribution  of  the  air  through  the  liquid.  The  objec- 
tion may  be  of  little  account  in  the  case  of  small  lifts, 
but  should  be  avoided  in  large  ones.  The  ill-effects 
may  be  reduced  by  bolting  a  "spider,"  of  three  arms, 
to  the  outside  of  the  air  pipe,  near  the  bottom,  which 
will  maintain  it  in  a  central  position  (see  cut).  The 
arms  must  be  of  such  a  length  that  the  "spider"  forms 
a  very  loose  fit  in  the  inside  of  the  rising  main.  It 
is  preferably  made  of  wrought  iron,  and  kept  from 
slipping  off  at  the  bottom  of  the  pipe  by  means  of  a 
sleeve  which  may  be  bored  around  its  lower  end,  in 
the  manner  shown,  in  order  to  distribute  the  air  more 
effectively. 

Operation  of  Compound  Lift  With  Flexible 
Air  Connections 

By  reference  to  the  diagram  it  will  be  noticed  that 
four  water  levels  are  given.  It  may  be  assumed  that 
level  No.  1  shows  the  original  position  of  the  water. 
The  flexible  air  connection  is  then  put  into  the  rising 
main  A  to  a  depth  consistent  with  available  pressure, 
and  gradually  lowered  therein  as  the  water  is  reduced 
in  the  shaft  until  level  No.  2  is  reached.  The  flexibly 
connected  pipe  is  then  withdrawn  from  rising  main  A 
and  transferred  to  B.  As  soon  as  the  second  lift  is 
in  operation,  water  will  be  delivered  so  that  lift  A  can 
be  operated  by  means  of  the  permanently  connected  air 
pipe.  As  soon  as  water  level  No.  3  has  been  reached, 
the  flexible  connection  is  withdrawn  from  air  lift  B 
and  transferred  to  C.  As  soon  as  this  is  in  operation, 
the  permanent  connection  to  supply  air  for  lift  B  can 
be  used.  The  final  water  level  will  be  approximately 
as  shown  at  No.  4,  with  the  air  pipe  at  the  bottom  of 
the  lowest  lift  pipe. 

Ratio  of  submergence  to  lift  will  vary  in  such  installa- 
tions according  to  local  conditions.  Economy  in  small 
lifts  may  demand  a  ratio  of  from  1*  or  2  to  1  of 
submergence  as  compared  with  lift.  In  other  instances 
economical  work  is  of  secondary  consideration,  especially 
where  air  pressure  is  low,  and  a  shallow  submergence 
may  be  adopted. 

The  arrangement  shown  permits  the  easy  escape  of 
the  air  when  lifting  is  accomplished.  Spasmodic  or 
jerky  delivery  of  water  usually  indicates  faulty  condi- 
tions as  to  air  volume  or  submergence  ratio,  which 
should  be  regulated  as  far  as  practicable  to  insure  a 
more  or  less  even  stream  from  the  discharge  pipe. 


U.  S.  Employment  Service 

Engineers,  executives,  men  of  college  training  and 
practical  experience  in  business  and  technical  fields  are 
now  being  released  from  the  Army,  Navy  and  from 
other  war  work.  The  professional  and  special  section 
of  the  U.  S.  Employment  Service,  a  branch  of  the  De- 
partment of  Labor,  has  been  organized  for  the  benefit  ot 
employers  in  need  of  these  men.  The  service  is  entirely 
free  of  charge. 

The  New  York  Office,  headquarters  for  the  eastern 
zone,  at  16  East  42nd  St.,  covers  the  following  states: 
Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode 
Island,  Connecticut,  New  York,  New  Jersey,  Pennsyl- 
vania, Delaware,  Ohio,  Maryland,  Virginia,  West  Vir- 
ginia, North  Carolina,  South  Carolina,  Georgia,  Florida, 
and  Alabama.  The  Chicago  office,  headquarters  for  the 
central  zone,  at  63  East  Adams  St.,  covers  all  remaining 
states.  Later,  zone  oflSces  will  be  established  to  take 
charge  of  part  of  the  territory  now  in  the  Chicago  zone. 

The  United  Engineering  Societies,  composed  of  the 
four  great  engineering  organizations — the  American 
Society  of  Mechanical  Engineers,  the  American  Society 
of  Civil  Engineers,  the  American  Institute  of  Electrical 
Engineers  and  the  American  Institute  of  Mining  and 
Metallurgical  Engineers — are  now  cooperating  with  the 
professional  and  special  section  in  placing  men  in  the 
engineering  professions.  In  the  event  that  the  New  York 
City  Employment  Bureau  at  the  national  oflSces  of  the 
above-mentioned  societies  cannot  supply  a  man  meeting 
an  employer's  requirements,  the  requisition  is  at  once  re- 
ferred to  the  professional  and  special  section,  where 
thousands  of  graduates  of  engineering  colleges  and  men 
of  practical  experience  are  available. 


Support  Asked  for  Potash  Bill 

As  part  of  a  campaign  to  secure  the  passage  of  the 
Potash  Imports  License  Bill  (Senate  No.  5557),  the 
American  Mining  Congress  has  issued  a  circular  under 
date  of  Feb.  15  in  which  the  present  situation  is  out- 
lined. After  describing  existing  conditions  in  the  in- 
dustry and  pointing  out  the  shrinkage  in  the  1918 
cotton  crop  as  illustrating  the  need  for  potash,  the 
circular  states: 

We  estimate  the  present  American  production  to  be  at  the  rate 
of  one-third  present  American  requirements,  and  that  next  year 
it  will  be  ono-haif.  Should  the  Potash  Imports  License  Bill 
(Senate  No.  5557)  become  a  law,  we  believe  the  price  trend 
would  be  as  follows : 

Crop  season  1919-20 — One-third  United  States  potash  at  $3  Her 
unit  KjO,  $3  ;  two-thirds  imported  potash  at  $1.25  per  unit  EjO, 
$2.50  ;  total  for  three  units,  $5.50  ;  average  per  unit,  $1.83. 

Crop  season  1920-21 — One-half  United  States  potash  at  $2  per 
unit  K:0,  $2  ;  one-half  imported  potash  at  $1  per  unit  KiO,  $1  ; 
total  for  two  units,  $3  :  average  per  unit,  $1.50. 

After  1921,  United  States  potash  will  be  available  at  $1  per 
unit  KjO. 

Important  Iron-Ore  Districts  have  been  discovered  be- 
tween Malili  and  Lake  Toewoeti,  in  the  island  of  Celebes, 
in  the  Dutch  East  Indies,  according  to  Iron  and  Coal  Trades 
Review.  Iron  ore  had  previously  been  found  only  in  four 
fields  in  the  islands,  of  which  one,  near  La  Rona,  on  Lake 
Toewoeti,  had  been  explored  seriously.  The  ore  in  the 
newly  discovered  area  is  roughly  estimated  to  contain  BOTc 
Fe,  and  it  has  been  calculated  that  the  field  contains  fully 
10,000,000  tons  of  ore.  Samples  sent  to  Batavia  from  East 
Celebes  were  tested  and  found  to  contain  on  an  average 
more  than  50%  Fe,  and  almost  0.06%  phosphorus. 
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The  Mineral  Industry  in  V^enezuela 


By  CHARLES  F.  Z.  CARACRISTP 


A  paper  containing  statisticx  of  interest  and 
value  in  regard  to  the  production  of  minerals  in 
Venezuela  in  recent  times.  The  principal  min- 
erals dealt  unth  are  gold,  copper,  petroleum, 
asphaltum,  magnetite  and  coal;  and  the  produc- 
tion of  other  materials  of  secondary  importance 
may  result  from  greater  publicity  and  sounder 
meth-ods  of  metallurgy  and  industrial  procedure. 


THE  following  statistics  have  been  compiled  from 
official  data  and  from  information  gathered  from 
independent    sources.      Those    for    1918    are    ap- 
proximately correct. 

\'ENEZUELAN  MINER.\L  PRODUCTION    1917  .\ND   1918 

1917  1918 

Gold $634,170  $471,900 

Copper 1,966,760  855,440 

Petroleum 145,984  211,200 

.Aaphaltum 1.081,340  564,000 

Masnesite 18,000  6,000 

C<^ 266,686  268,000 

Totals $4,072,940  $2,376,540 

Aside  from  the  coal,  petroleum,  and  asphalt  con- 
tracts, there  are,  in  actual  operation.  179  mining 
properties,  53  of  which  are  subject  to  assessment  work 
before  titles  can  be  granted,  and  97  are  merely  filings 
of  record  that  must  be  approved  by  Congress  before 
they  are  placed  in  the  probation  class,  i.e.  before 
assessment  work  can  legally  begin.  Recently,  I  have 
received  good  samples  of  cinnabar,  and  I  understand 
that  11  entries  have  been  made  in  various  parts  of 
the  country.  The  government  tax  is  so  heavy  on  min- 
ing the  metal,  however,  that  its  commercial  exploita- 
tion is  not  possible.  No  doubt  the  law  could  be  changed 
if  the  value  of  the  deposits  warranted. 

Alabaster  is  found  in  the  State  of  Yaracuy,  the  qual- 
ity being  equal  to  the  Italian  product.  The  colors  are 
white,  pink,  red,  and  yellow.  It  remains  to  be  seen  if 
the  quarries,  which  extend  over  a  considerable  area, 
are  capable  of  yielding  large  blocks  free  of  blemishes, 
and  whether  the  product  will  stand  transportation. 

Potash  has  been  reported  as  existing  at  various  points 
along  the  coast,  but  samples  submitted  were  found  to 
consist  of  ordinary  salt  and  about  S%  of  potash.  Ex- 
tensive areas  of  low-grade  phosphate  rock  cover  the 
Coro  Peninsula,  but  the  material  has  no  commercial 
value.  Its  analyses  are  about  the  same  as  those  of  the 
marls  that  cap  the  Eocene  beds  of  the  coastal  plains  of 
Alabama.  Diamonds  are  found  in  the  placer  beds  of  the 
Callio  country.  The  iron  deposits  of  the  Rio  Orinoco 
should  be  of  interest,  as  there  is  a  large  area  of  iron- 
bearing  territory;  but,  although  much  has  been  written 
on  the  subject,  no  serious  study  of  the  deposits  has 
yet  been  made.  It  would  not  pay  to  embark  on  a 
mining  venture  such  as  this,  where  a  large  capital  must 
be  invested  to  insure  favorable  returns,  unless  the  oper- 
ating company  had  an  absolute  monopoly  of  the  region 
by  actually  owning  the  land  as  well  as  the  mines. 

'Oeolo^it  and  consiultlng  mining  englnepr,  Mnrtito,  Venciuela. 


Mining  in  Venezuela  is  restricted  to  a  few  foreign 
corporations,  and  development  is  retarded  by  lack  of 
confidence  on  the  part  of  investors.  It  is  not  a  mining 
country.  The  territory  contains  only  small  areas  that 
are  capable  of  producing  minerals  in  commercial  quan- 
tities and  at  a  reasonable  profit.  The  important  items 
that  offer  future  possibilities,  and  that,  today,  form 
the  bases  of  actual  production,  are  iron,  magnesite, 
asphaltum,  petroleum,  and  copper.  I  have  failed  to 
mention  the  gold  output,  because  the  future  is  some- 
what problematic,  on  account  of  uncertainty  as  to  the 
life  of  the  deposits,  the  scarcity  of  labor,  the  terrible 
climate  in  the  gold-producing  regions,  and  the  high 
cost  of  materials  and  supplies  needed  by  those  in  charge. 
In  the  future,  thanks  to  scientific  sanitation,  the  great- 
est drawback  may  disappear. 

Also,  I  failed  to  classify  Venezuelan  coal  as  a  valuable 
mineral  asset,  because  its  quality  does  not  stimulate  a 
spirit  of  optimism,  in  view  of  the  competition  with 
crude  oil  in  the  local  markets.  Moreover,  the  coal  is 
of  no  value  for  export.  It  is  a  lignite  with  from  5 
to  13%  sulphur  and  from  12  to  19%  ash,  low  in  fixed 
carbon  and  high  in  moisture  and  iron.  The  iron  ores 
of  Imataca  (Orinoco  River  region)  and  the  magnesite 
of  the  Island  of  Margarita  may  give  promise  for  the 
future  if  the  deposits  fall  into  responsible  American 
hands,  and  provided  that  contracts  can  be  drawn  that 
do  not  lend  themselves  to  blackmailing  lawsuits,  as  has 
been  the  experience  in  the  past.  In  this  connection 
the  President  of  the  republic  recently  spoke  sternly  to 
the  Venezuelan  judges;  but  I  fear  that  something  more 
than  mere  words  will  be  necessary  to  destroy  the  pre- 
vailing habit  on  the  part  of  irresponsible  "tin-horn" 
lawyers  and  state  judges  from  conspiring  together  to 
levy  bribes  and  blackmail  from  foreigners.  Strangers 
have  no  right  to  dictate  to  the  country  that  grants  them 
hospitality  and  an  opportunity  to  acquire  wealth,  but 
it  would  seem  that,  if  the  trouble  and  controversies 
between  foreigners  and  natives  were  subjected  ex- 
clusively to  the  jurisdiction  of  the  federal  courts,  as 
they  are  in  certain  cases  in  the  United  States,  or  left  to 
a  consular  court,  great  benefits  would  result  and  many 
international  issues  would  be  avoided. 

Regrettable  Conditions  Prevent  Development 
The  trouble  does  not  come  from  the  federal  govern- 
ment, but  from  the  greed,  perversity,  and  ambitions  of 
individuals  operating  in  conjunction  with  court  func- 
tionaries and  politicians.  This  condition  is  highly 
regrettable,  because  it  prevents  the  immediate  develop- 
ment of  many  mining  enterprises  and  other  foreign 
ventures  in  Venezuela  as  in  other  Spanish- American 
countries.  There  can  be  no  extensive  developments  until 
investors  are  protected  by  the  federal  government,  and 
until  laws  are  passed  with  that  end  in  view.  Of  course, 
I  am  speaking  in  the  interest  of  small  enterprises,  and 
not  extensive  monopolistic  ventures  that  have  the  cap- 
ital, influence,  and  other  moral  and  physical  require- 
ments to  insure  the  support  of  the  governments  and 
to  force  respect  and  protection. 


March  8,  1919 


ENGINEERING  AND  MINING  JOURNAL 


439 


In  1917  gold  was  produced  in  Venezuela  as  follows: 

STATISTICS  OF  GOLD  PRODUCTION  IN  \TXEZrELA  FOR  1917 

Grams  Value 

The  Eldorado  Gold  Mining  Co 77,871  $46,722  60 

El  Marne 71,300  42,780.00 

LaSalvacion 88,350  53,010.00 

El  Diamcnte 72,972  43,783  20 

Gold  Fields  of  Venezuela 249,461  149,676  60 

Carabobo 28,505  17.103  00 

Belgica :  93,000  55,800.00 

El  Remo 17,332  10,399.20 

Dos  de  Octubre 13,590  8.154  00 

Marruecos 6,943  4,165.80 

AltoCu>'uni 46,112  27,667.20 

CaraalSol 56,750  34.950  00 

Lo  Inereible 82,736  49,641   60 

Riqueza     53,382  32.029  20 

Placer  gold  extracted  by  Indians  and  Venezuelans  that 

is  of  free  exploitation  (amount  shipped  abroad) 98,647  59,188.20 

Totals 1,056,951  $634,170.60 

The  production  for  the  year  1918,  from  the  data  I 
have  in  hand,  is  approximately  786,500  gm.,  valued  at 
?471,900,  produced  by  the  Gold  Fields  of  Venezuela, 
Ltd.,  the  Eldorado  Gold  Mining  Co.,  the  Inereible,  the 
free  placer  zone,  and  a  few  other  producers.  The  war 
conditions  greatly  disturbed  the  industry,  and  four 
producers  suspended  operations  in  the  Callao  district. 

Venezuela  Bonanzas  Do  Not  Always  Materializf 

Lo  Inereible  is  a  local  concern  that  sold  shares  at 
a  fabulous  price  on  the  most  glowing  reports  and  by 
means  of  the  most  attractive  samples  that  were  ever 
seen  in  this  country.  Widows  and  orphans  forfeited 
their  all  to  get  into  the  "bonanza."  The  property  is 
in  the  hands  of  foreign  interests;  and,  honestly  and 
scientifically  operated,  is  a  fair  proposition  and  should 
pay  dividends  for  some  time  to  come.  The  most  im- 
portant gold-mining  company  is  without  doubt  the  Gold 
Fields  of  Venezuela,  Ltd.  The  Eldorado  Mining  Co. 
also  has  good  properties. 

Lo  Inereible  company  has  installed  a  cyanide  plant 
tc  work  over  its  slimes,  but  I  believe  this  was  entirely 
unnecessary',  as  the  sulphides  readily  decompose  in  this 
climate;  and,  after  two  years  or  less,  the  tailings  can 
be  worked  over,  oxidation  having  taken  place  in  the 
meantime.  Of  course,  if  the  quartz  is  to  be  treated  at 
once,  there  may  be  some  reason  for  the  plant;  other- 
wise it  has  been  capital  invested  without  any  real 
necessity,  as  80  ";c   of  the  gold  is  free.' 

The  New  Callao  Mining  Co.,  Ltd.,  of  London,  has  not 
operated  its  properties  since  1916,  except  for  the  per- 
formance of  some  prospect  work  during  the  first  three 
months  of  1917.  The  Gold  Fields  of  Venezuela,  Ltd., 
of  London,  is  a  consolidation  of  various  English  cor- 
porations. 

Commercially  profitable  quartz  has  been  encountered 
in  the  Lagunas  and  the  San  Antonio  mines.  Large 
quantities  of  low-grade  ore  have  been  found  elsewhere, 
but  it  cannot  be  benefieiated  under  existing  conditions. 
The  company  has  already  blocked  out  140,000  tons  that 
will  assay,  on  an  average,  12  gm.  of  gold  per  ton.  The 
quartz  veins  run  east  and  west,  with  a  .southerly  dip. 
At  the  mine  La  Unda  the  vein  runs  north  and  south, 
with  a  westerly  dip.  The  company  has  completed  the 
installation  of  a  new  cyanide  plant,  and  is  using  a  con- 
tinuous counter-current  decantation  process.  The  plant 
has  a  capacity  of  50  tons  per  24  hours  and  has  cost 
the  company  $14,000. 

'The  comment  made  by  our  contributor  is  likely  to  lead  to  a 
mistaken  impression  as  to  the  advisability  of  adopting  cyanida- 
tion.  Although  the  pyrite  may  oxidize  rapidly,  this  does  not 
necessarily  mean  that  cyanidation  is  not  preferable  to  any  further 
attempt  to  recover  the  gold  from  the  slime.^  by  simple  methods. 
— Editor. 


El  Amparo  Mine,  Ltd.,  of  London,  went  into  volun- 
tary liquidation  in  1918.  It  was  the  owner  of  the 
La  Paz  concessions. 

Copper  Output  Shows  a  Decrease 
The  copper  exports  for  the  years  1917  and  1918  follow: 


VENEZUELAN  COPPER  MINING  IN   1917  AND   1918 


South  .\merican  Copper  Syndicate,  Ltd.,  London.. 

La  Cumaragua  Company  (local  company) 

Sindicato  Buria  (local  syndicate) 

.Sindicato  -\!eman,  Carara=5 


1917,  Tons 
48,542 
580 


1918,  Tons 
21,386 


A  discrepancy  will  be  found  between  my  figures  and 
those  of  the  Ministry  of  Fomento.  This  is  due  to  the 
fact  that,  in  the  first  place,  I  am  using  tons  of  2000 
lb.,  whereas  the  government  uses  metric  tons.  In  the 
second  place,  I  add  the  figures  for  shipments  that  do 
not  appear  in  the  government  statistics,  and  am  basing 
the  statistics  for  1918  on  steamship  invoices,  as  no 
government  reports  are  available. 

The  Aroa  mines  of  the  South  American  Copper 
Syndicate  of  London,  situated  in  the  State  of  Yaracuy, 
are  of  considerable  value,  and  production  has  been  re- 
tarded only  because  of  the  difficulty  of  obtaining  ships 
for  the  transportation  of  the  ore.  This  company  has  a 
good  plant  and  a  small  smeltery  for  the  reduction  of 
ore  to  matte.  The  district  should  have  a  good  future, 
if  the  reduction  of  copper  can  be  carried  on  successfully 
in  an  electric  furnace,  as  plenty  of  water  power  is 
available  for  the  purpose.  This  company  owns  its  own 
railway  and  wharves  at  the  port  of  Tucacas;  but,  al- 
though the  harbor  is  safe  against  storms,  it  lacks  depth, 
ships  are  forced  to  anchor  nearly  a  mile  from  the  shore, 
and  loading  has  to  be  done  with  barges. 

La  Cumaragua  company  is  a  local  concern  which  has 
spent  plenty  of  money  without  tangible  result.  The 
copper-bearing  vein  has  not  been  found,  and  carbonates 
are  being  extracted  from  the  blocked  zone.  The  ore 
occurs  in  pockets,  and  resulted  from  the  leaching  of 
the  surrounding  territory  and  the  precipitation  of  the 
copper  in  pockets  of  iron  as  a  replacement.  The 
company  has  a  good  plant,  and  I  have  no  doubt  that 
proper  prospecting,  under  professional  advice,  would 
discover  the  ore  veins.  The  property  lies  in  the  possible 
ore  belt  and  on  a  quartz  vein  that  at  other  points 
contains  copper.  To  the  east,  the  same  veins  that  carry 
copper  to  the  west  substitute  it  for  iron  pyrites.  The 
change  is  very  gradual,  the  iron  increasing  and  the 
copper  decreasing,  until  the  copper  disappears. 

Pretensions  of  Land-Owners  Complicate  Operations 
The  Syndicate  Aleman,  of  Caracas,  owns  the  copper- 
zinc  prospects  known  as  the  Santa  Ysabel,  south  of  the 
town  of  Villa  de  Cura,  in  the  State  of  Aragua.  The 
work  done  is  not  suflScient  to  justify  an  opinion,  al- 
though good  ore  is  in  sight.  Much  money  has  been 
spent  by  the  syndicate  and  its  predecessors  in  work  of 
questionable  value.  The  books  of  the  two  companies 
show  that  $32,000  has  been  expended  in  prospect- 
ing, but  the  work  actually  executed  could  easily  be 
duplicated  for  less.  What  happened  in  this  case  is  just 
what  happens  elsewhere.  The  two  syndicates  thought 
that  they  would  serve  the  ends  of  sure  economy 
by  employing  an  inexperienced  friend  to  manage  their 
property.    This  friend,  as  is  usual,  knew  nothing  about 
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mining,  so  much  was  wasted.  The  prospecting  was 
done  in  an  oreshoot  where  two  veins  bisect  each  other: 
and,  as  the  ore  was  abundant,  all  the  prospecting  was 
done  around  this  vein,  without  making  any  effort  to 
find  anything  in  the  extension  of  the  veins  themselves. 
I  shipped  11  tons  of  this  ore  to  the  United  States; 
it  assayed  4.6Kr  copper  and  10.22%  zinc,  and  this  may 
be  considered  the  average  for  the  oreshoot.  Indications 
of  the  existence  of  similar  ore  extend  over  an  extensive 
area,  but  the  difficulty  rests  in  the  fact  that  one  is  faced 
with  perpetual  opposition,  the  pretensions  of  the  land- 
owners being  such  that  lawsuits  form  the  favorite 
pastime  of  many  ambitious  persons  in  these  regions. 

The  Syndicate  Aleman  had  some  assays  made,  with 
the  following  results:  Copper,  3  to  8%;  zinc,  12  to 
14'"r.  Some  work  was  done  on  a  nearby  property  known 
as  El  Rosario,  but  the  copper  and  zinc  content  proved 
low,  and  the  work  was  abandoned.  Last  year  J.  C. 
Price,  the  manager  of  the  Bolivar  Railway  Co.,  did 
some  development  on  his  mine  in  the  Aroa  district 
known  as  Camburito,  and  the  samples  (five  tons),  which 
were  shipped  abroad,  gave  good  returns.  Some  work 
was  also  done  in  1918  on  a  prospect  on  the  Caribbean 
coast  at  Charco  Pato,  and  copper  carbonates  were  ex- 
tracted. Development  work  was  also  done  on  a  prospect 
near  Carupano. 

The  republic  has  officially  recognized  27  copper 
claims,  with  an  area  of  7500  acres,  in  addition  to  10 
claims  pending,  with  a  surface  area  of  5000  acres. 

Magnesite  Produced  in  1917-1918 
In  1917  the  American  Carbon  Co.,  of  New  York, 
produced  1800  tons  of  magnesite  from  its  property  on 
the  Island  of  Margarita,  and,  in  1918,  it  produced  600 
tons.  It  shipped  1000  tons  in  1917  and  none  in  1918. 
The  Magnesite  Products  Corporation,  of  New  York, 
during  the  months  of  September,  October,  November, 
and  December,  1917,  produced  560  tons,  which  it  has 
ready  for  shipment;  and  suspended  operations  because 
of  lack  of  shipping  facilities. 

Petroleum  in  Venezuela 
In  1889  I  examined  the  oil  fields  of  South  America 
for  the  late  Secretarj'  of  State,  James  G.  Blaine,  and 
the  late  Daniel  O'Day,  of  the  Standard  Oil  Co.,  and 
then,  years  after,  I  published  a  portion  of  my  deduc- 
tions in  Mineral  Industry,  Vol.  8.  In  this  report  I 
referred  to  Venezuela  as  a  possible  oil  producer,  and 
stated  .specifically  that  petroleum  would  be  found  in 
the  region  of  the  Rio  Catatumbo,  particularly  on  the 
ea.stem  bank  on  the  lands  then  owned  by  Don  Silvostre 
Martinez;  on  the  Rio  Zulia,  Sardinarte  and  Tara,  and 
"in  fact,  good  indications  exist  in  the  entire  State  of 
Tachira,  in  Venezuela,  and  the  northeast  section  of  the 
Department  of  Santander,  Colombia,  in  the  valley  lead- 
ing from  the  Lake  of  Maracaibo  to  the  city  of  Cucuta." 
I  mentioned  the  oil  in  the  Motilenes  Mountains,  and 
near  the  town  of  Ca.sigua  in  the  State  of  Falcon.  I 
concluded  the  .Mynopsia  report  to  which  I  refer  with 
the  following  sentence:  "From  a  commercial  point  of 
view,  the  Maracaibo  district  seems  to  possess  the  l)est 
outlook  of  the  oil  fields  of  Venezuela."  I  look  upon  the 
.success  of  the  recent  developments  in  this  region  with 
a  feeling  of  personal  pride:   however,   there  are  other 


oil  fields  in  Venezuela  of  considerable  importance  that 
have  since  been  located. 

I  estimate  the  petroleum  output  (based  on  customs 
report  on  shipping  tonnage  arriving  and  departing  in 
the  .service  of  the  Caribbean  Petroleum  Co.)  for  1918 
at  26,400  metric  tons.  The  commercial  value  of  the  oil 
produced  for  1917  is  $145,984  and  .$211,200  for   1918. 

The  completion  of  the  great  refinery  at  Curacao  by 
the  Dutch  Shell  Co.  has  given  an  outlet  to  Venezuela 
petroleum.  The  Caribbean  Petroleum  Co.,  under  its  con- 
tract with  the  government,  is  paying  rentals  on  60  pe- 
troleum claims  with  an  area  of  71.000  acres.  This  com- 
pany's holdings  are  the  most  promising  in  the  Maracaibo 
district,  and  it  has  a  monopoly  of  that  region.  It  is 
helped  by  the  new  mining  law  and  the  well-known  policy 
of  the  government  not  to  grant  new  concessions  in  this 
branch  of  mining.  The  company  pays  the  government 
of  Venezuela  a  rental  of  $5754.50  annually,  and  20c. 
per  ton  for  the  petroleum  extracted.  The  V.  F.  Oil 
Syndicate  has  125  acres;  F.  J.  Arraiz  has  247  acres: 
and  the  Bermudez  Co.,  16.250  acres;  the  Colon  Devel- 
opment Co.,  1000  acres ;  and  the  Venezuela  Oil  Co.,  Ltd., 
547.50  acres.     The  total  area  is  about  4000  acres. 

ASPHALTUM  AN  IMPORTANT  VENEZUELAN   INDUSTRY 
A.SPHALTIM    PRODUCTION    IN    VENEZUELA    FOR    1917    AND    1918 


New  York  4  Bermudez  Co. . . 
The  South  American  Co. . .  . 
Riopauji  Mines 

Tons 

52,991 

6t 

1,008 

54,067 

1917 . 

Value 
$1,059,820 
1.360 
20,160 

$1,081,340 

Tons 

28.200 

50 

918 . 

Value 

$564,000 

1,000 

Totals 

28.250 

$565,000 

The  value  placed  on  asphaltum  at  the  points  of  pro- 
duction is  $20  per  ton.  and  of  petroleum.,  $8  per  ton. 

The  Caribbean  Petroleum  Co.  and  the  New  York  & 
Bermudez  Co.  are  under  the  same  management  and  are 
reported  to  be  controlled  by  the  Standard  Oil  Co.  They 
form  a  monopoly  in  both  products,  so  far  as  produc- 
tion  in  this  country  is  concerned. 

The  success  of  the  Caribbean  Co.  is  due  largely  to 
the  diplomacy  and  marked  ability  of  Lewis  J.  Proctor, 
its  manager,  who  has  been  able  to  harmonize  the  many 
difficult  interests  that  always  appear  in  a  countrj*  like 
this,  and  to  secure  the  sympathy  of  the  people. 

The  asphalt  concessions  cover  an  area  of  17.250  acres 
and  are  nine  in  number,  including  Guanoco  Lake,  that 
is  controlled  by  the  New  York  &  Bermudez  Co..  and 
has  an  area  of  12.000  acres,  the  rest  of  the  lands 
being  in  the  leases  of  the  South  American  Company. 

Coal  Production  for  1917  and  1918 

During  the  year  1917  the  coal  mines  that  are  the 
property  of  the  national  government  and  operated  by  it 
produced  22,686  short  tons  of  lignite,  divided  as  fol- 
lows: mines  of  Xariqual.  Capiricual,  and  Tocoropo. 
17,.379  tons;  and  the  mines  of  Coro  or  Falcon.  5307 
tons,  the  total  output  having  a  value  at  the  mines  of 
$10  per  ton.  or  $226,860.  This  high  price  ia  due  to 
the  fact  that,  owing  to  the  war,  coal  could  not  be 
imported. 

The  production  in  1918  was  approximately  26.800 
lon.s — 20.000  tons  produced  at  the  mines  of  Nariqual. 
Capiricual.  and  Tocoropo,  and  6800  from  Falcon,  or 
the  Coro  Peninsula.  The  value  of  the  coal  at  the  mines 
was  about  the  same  as  the  previous  year,  or  $268,000. 
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^  Coal  sold  in  Caracas,  La  Guayra,  and  Puerto  Cabello 
at  $20  per  ton,  and  it  was  difficult  to  obtain  it  in 
large  quantities  at  any  price.  For  the  use  of  the  rail- 
ways it  is  briquetted,  and  in  that  form  is  not  as  ob- 
jectionable as  in  crude  state.  The  coastwise  steamers 
that  use  this  coal  exclusively  waste  at  least  60%  of 
it  for  want  of  forced  draft.  The  coal  almost  imme- 
diately disintegrates  into  a  fine  powder,  and  a  roasting 
process  goes  on  inside  the  fire  box  before  combustion 
begins.  The  residue  is  a  gummy  substance  that  partly 
burns  and  partly  clinkers  against  the  grate  bars,  and 
closes  what  little  air  space  is  left.  Under  such  condi- 
tions, one  can  well  imagine  what  percentage  of  British 
thermal  units  contained  in  the  coal  are  utilized.  Burned 
under  the  boilers  in  the  form  of  "powdered"  coal,  it 
gives  splendid  results,  as  proved  by  its  use  in  a  rotary 
kiln  in  Caracas. 

In  1917  I  investigated  a  coal  field  at  Parapara,  in 
the  State  of  Aragua.  Although  the  coal  is  far  better 
than  that  which  is  being  actually  used,  the  geological 
formation  is  so  broken  that  it  would  be  a  dangerous 
venture  to  attempt  to  work  the  mine,  even  were  it  not 
60  miles  from  the  nearest  railway.  Besides,  the  country 
is  low  and  cannot  be  drained ;  and  the  mines  cannot  be 
operated  at  great  depth,  because  of  flooding. 

In  1917  the  government  granted  to  A.  C.  Payne,  of 
Philadelphia,  a  concession  to  build  a  railway,  without 
subsidy,  to  some  mines  situated  in  the  State  of  Zulia. 
Mr.  Payne  represented  the  Caribbean  Coal  Co.,  and 
under  the  grant  it  is  purposed  to  work  some  coal  de- 
posits in  the  Guajiran  Peninsula.  These  properties 
are  known  as  Santa  Rosa  and  El  Filon  del  Espejo,  and 
it  is  claimed  that  good  coal  has  been  found.  For  many 
years  an  attempt  has  been  made  to  float  a  similar 
enterprise  in  London  and  New  York,  having  in  view 
the  building  of  a  railway  from  Rio  Hacha,  in  Colombia, 
to  the  coal  fields  of  the  Guajira  and  the  Sierra  Nevada 
de  Santa  Marta.  Good  coal  is  found  in  the  Andes  in 
the  State  of  Tachira,  and  on  the  Rio  Meta,  on  the  up- 
per Orinoco. 

I  wish  to  express  my  thanks  to  Dr.  G.  Torres,  Min- 
ister of  Fomento,  and  Professor  Francisco  Azerra, 
Director  of  the  Bureau  of  Mines  and  Mining,  for  their 
kindness  in  supplying  me  with  data  covering  operations 
of  the  year  1918. 


On  Reconquered  Soil* 

The  population  of  the  liberated  parts  of  France  and 
Belgium  can  never  show  enough  gratitude  to  Herbert 
Clark  Hoover,  the  American  engineer  who  was  presi- 
dent of  the  Commission  for  the  Relief  of  Belgium,  to 
v/hose  services  as  administrator  of  food  supplies  they 
owe  the  fact  that  they  did  not  die  of  hunger  during 
the  long  years  of  war. 

Hoover  is  a  well-known  mining  engineer,  a  member 
of  the  American  Institute  of  Mining  Engineers,  the 
Mining  and  Metallurgical  Society  of  America,  the 
Society  of  Civil  Engineers  of  France,  and  of  other 
technical  bodies.  He  is  the  author  of  some  extremely 
interesting  studies  on  the  valuation,  organization,  and 
administration  of  metal  mines,   and  we   often  consult 


his  work  entitled  "Principles  of  Mining,"  which  is  con- 
sidered an  authoritative  treatise  on  the  subject. 

When  the  Academie  des  Sciences  Morales  et  Politiques 
presented  to  Mr.  Hoover  the  Audiflfred  prize,  appre- 
ciation was  expressed  in  the  following  terms: 

"The  Audiffred  prize  has  been  presented  to  Herbert 
Clark  Hoover,  graduate  of  Leland  Stanford  University, 
California,  a  distinguished  engineer  who  now  represents 
the  American  Government  as  president  of  the  Commis- 
sion for  the  Relief  of  Belgium.  On  his  appointment 
to  this  office  Mr.  Hoover  immediately  gave  up  his 
professional  work  so  as  to  be  able  to  concentrate  all 
his  energy  on  the  care  of  the  Belgian  and  French 
people  in  the  invaded  regions.  He  put  so  much  ardor 
into  his  task  that  he  earned  the  nickname  of  'miracle 
performer.'  With  incomparable  skill  and  calm  tenacity 
he  coped  successfully  with  the  situation  created  by 
the  Germans,  and  succeeded  in  bringing  relief  to  10,- 
000,000  souls.  He  imported  more  than  four  million 
tons  of  different  supplies  for  Belgium  and  the  North 
of  France. 

"Chosen  as  Food  Administrator  by  the  United  States, 
he  has  aided  the  charitable  work  of  his  country  to  such 
a  high  degree  that  in  the  last  12  months  he  has  been 
able  to  bring  to  Europe  enough  flour  to  feed  62,000,000 
of  the  Allies.  He  has,  besides,  shown  a  wonderful 
spirit  of  resistance  to  the  enemy.  Remembering  that 
'man  does  not  live  by  bread  alone,  but  by  the  word  of 
life,'  he  has  added  a  real  greatness  to  his  valor  and 
ability.  We  are  happy  to  award  the  Audiffred  prize  for 
.such  wonderful  devotion,  which  will  surprise  no  one 
because  we  find  it  in  an  American  who,  like  all  his 
compatriots,  was  drawn  toward  suffering  as  by  an  in- 
visible  magnet." 

Extending  its  work  to  the  various  nations  delivered 
from  the  enemy's  yoke,  i.e.,  the  Serbs,  the  Czecho- 
slovaks, the  Jugo-Slavs,  and  the  Poles,  the  American 
Government,  in  agreement  with  the  Allies,  has  just 
formed  an  inter-Allied  committee  for  the  relief  of  these 
countries.  Naturally,  President  Wilson  has  appointed 
Mr.  Hoover  as  director  of  this  committee. 


Negligence  Toward  Mine  Driver 

By  a.  L.  H.  Street* 

Plaintiff,  while  driving  a  mule  train  in  defendant's 
mine,  was  injured  through  collision  with  a  truck  which 
timber  men,  engaged  in  their  separate  department  of 
work,  had  left  on  the  track  without  warning  to  plaintiff. 
He  sued  for  damages,  and  the  Washington  Supreme 
Court  holds  that  he  was  not  debarred  from  recovering 
on  the  theory  that  the  plaintiff  and  the  negligent  tim- 
ber men  were  "fellow  servants,"  within  the  rule  of  law 
exonerating  an  employer  from  responsibility  for  injury 
to  one  employee  when  caused  by  negligence  of  a  fellow 
servant  (Asbury  -vs.  Hecla  Mining  Co.,  175  Pacific  Re- 
porter, 179).  Being  engaged  in  different  departments 
of  work,  they  were  not  "fellow  servants." 

It  is  also  decided  by  the  court  that  plaintiff  is  not  to 
be  regarded  as  having  assumed  the  risk  of  the  accident, 
he  having  suddenly  come  around  a  curve  and  suddenly 
encountered  the  danger,  without  any  reason  for  sup- 
posing that  the  timber  truck  had  been  left  on  the  track. 


•From  L'Echo  des  Mines  et  de  la  Metallurgie,  Jan.   31,  1919. 


•Attorney   at  law,   820   Security  Bldg.,   Minneapolis,   Minnesota. 
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Calibration  of  Base-Metal  Thermocouples 


By  C.  S.  grouse* 


Notes  on  keeping  base-metal  thermocouples  and 
pyrometers  in  a  condition  for  accurate  tempera- 
ture control,  and  a  description  of  the  equipment 
required.  It  has  been  found  that  the  scientific 
adjustment  of  such  apparatus  has  resulted  in 
marked  improvements  in  the  treatment  of  steel; 
and,  as  other  industries  are  interested  in  tem- 
perature control  of  such  a  kind,  the  paper 
should  prove  fjenerallij  timely  and   informative. 


THERE  are  so  many  industries  at  this  time  in 
which  accurate  temperature  control,  obtained  by 
means  of  pyrometrical  equipment,  is  required,  that 
a  description  of  suitable  apparatus  and  data  as  to 
the  method  in  use  for  calibrating  base-metal  couples 
should  be  of  interest. 

In  general,  there  are  three  methods  of  calibrating 
such  couples:  (1)  Calibration  at  a  single  point  such  as 
the  freezing  point  of  salt;  (2)  by  immersion  with  a 
standard,  in  a  bath  of  molten  metal,  such  as  tin;  (3)  by 
immersion  with  a  standard  couple,  in  a  special  furnace, 
the  couples  being  checked  against  the  standard,  which 
is  done  by  taking  successive  readings,  after  the  tem- 
perature of  the  furnace  has  become  constant,  with  a 
millivoltmeter,  or  a  potentiometer  reading  directly  in 
degrees. 

The  first  process  is  more  of  a  laboratory  method  than 
a  commercial  one,  owing  to  the  difficulty  of  keeping  the 
salt  chemically  pure,  the  slowness  of  the  process,  and 
other  drawbacks.  The  .second  method  is  of  practical 
application  on  a  commercial  scale;  but  it  is  with  the 
third  method  that  this  paper  is  concerned. 

Method  of  Operation 

In  the  plant  which  furnished  the  basis  for  the  ac- 
companying data,  electric-resistance  furnaces  are  used 
for  the  heat  treatment  of  large-gun  forgings,  and  it  is 
desired  to  control  the  temperature  to  within  10'  from 
the  range  of  from  1000'  F.  to  1600'  F.  The  furnaces 
are  vertical,  the  couples  being  introduced  into  them 
through  iron  pipes  slightly  larger  in  diameter  than  the 
couple  and  extending  through  the  wall  of  the  furnace. 
The  couple  is  thrust  in  until  the  hot  junction  is  in  con- 
tact with  the  forging,  when  the  space  between  the  couple 
and  the  pipe  is  plugged  with  clay.  It  is  important  that 
the  plugging  be  complete,  because  if  air  leaks  in  around 
the  couple  it  will  cool  it,  and  thus  vitiate  the  reading. 
Lead  wires  run  from  the  couples  to  Leeds  &  Northrup 
recording  potentiometers,  with  a  compensator  for  the 
cold-junction  temperature. 

The  base-metal  couples  consist  of  one  wire  of  iron  and 
the  other  of  constantan,  and  arc  made  up  in  the  plant, 
the  wire  being  bought  in  rolls  and  cut  to  about  4-ft, 
lengths.  The  twn  wires  arc  then  twisted  together  for 
a  few  turns  and  the  ends  welded  in  nn  oxy-acetylene 
flame.    This  forms  a  small  bead,  which  is  the  hot  junc- 
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tion  of  the  couple.  The  cold  junction,  as  stated,  is  at 
the  pyrometer.  No  couples  are  left  in  continuous  serv- 
ice for  more  than  a  week  without  calibration,  which 
process  is  explained  in  detail  in  a  succeeding  paragraph. 
The  company  owns  a  platinum  couple  and  one  of 
platinum-rhodium.  They  have  been  calibrated  to  within 
5°  F.  at  the  Bureau  of  Standards.  It  also  operates  a 
small,  vertical-resistance  type  electric  furnace,  with  a 
capacity  of  seven  couples  at  an  immersion  of  about 
25  in.  Two  rare-metal  couples  are  necessary  so  that 
there  will  always  be  one  available  in  case  the  other  is 
away  being  recalibrated. 

Calibrating  the  Couples 

The  procedure  in  calibrating  follows:  Two  iron-con- 
stantan  couples  are  placed  in  the  furnace  with  one  of 
the  rare-metal  couples,  care  being  taken  to  see  that  the 
immersion  of  all  is  the  same.  The  couples  are  inserted 
through  a  hole  in  the  asbestos  cover,  the  remaining  in- 
terstices being  carefully  plugged  up  with  shredded  as- 
bestos. The  furnace  is  then  brought  to  a  steady  heat, 
generally  between  HOO"  F.  and  1500°  F.,  and  held  there 
about  a  half  hour,  after  which  calibration  begins. 

The  cold  junction  of  the  rare-metal  couple  is  directly 
above  the  asbestos  cover  of  the  furnace,  and  a  ther- 
mometer is  placed  at  this  point  to  register  the  tem- 
perature of  the  cold  junction.  The  cold  junction  of  the 
base-metal  couples  is  extended,  by  means  of  lead  wires, 
away  from  the  furnace;  and  a  thermometer,  which  is 
immersed  in  oil,  is  placed  there.  Oil  immersion  is 
adopted  in  preference  to  exposure  to  the  air,  because 
after  oil  once  comes  to  room  temperature  it  will  not 
vary  with  air  current,  thus  giving  more  nearly  the 
actual  temperature  of  the  wire. 

Lead  wires  from  the  couples  connect  to  a  multiple- 
throw  switch,  which  in  turn  connects  to  a  Leeds  & 
Northrup  Type  K  potentiometer.  This  instrument  is 
accurate,  and  excellent  results  are  obtained  with  it.  The 
galvanometer  of  the  instrument  is  then  balanced  on  the 
standard  cell,  and  readings  are  taken  as  rapidly  as  pos- 
sible (to  avoid  any  temperature  changes  in  the  furnace) 
on  the  rare-metal  standard  and  the  two  base-metal 
couples  successively.  After  a  complete  set  of  readings 
is  obtained,  another  set  is  taken  as  a  check  on  the  first. 

The  readings  are  taken  in  millivolts,  which  are  con- 
verted to  degrees  Fahrenheit,  and  the  error,  if  any,  for 
the  base-metal  couples  is  estimated.  The  couples  are 
then  tagged  with  their  respective  numbers  and  correc- 
tion, and  put  aw.ny  as  secondarj-  standards.  These  sec- 
ondary standards  are  recalibrated  from  time  to  time, 
depending  on  the  use  they  get,  as  may  seem  necesaarj-. 

An   Example  of  Calculations  Needed 

A  sample  calculation  follows: 

Pt    I-  Pt-Rh  couple  reading  —  7.066  m.v. 

Figuring  from  the  standardization  sheet  furnished 
with  the  couple  by  the  Bureau  of  Standards,  it  is  found 
that  7.066  m.v.  -=  777.072'  C. 

Pt  -f  Pt-Rh  cold-junction  temperature  =  87"  F.  = 
16.775°  C. 
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777.072°  C.  +  16.775°  C.  =  793.847°  C.  =  1460.924° 
Y.,  which  is  the  corrected  reading  for  the  rare-metal 
coUple. 

Iron  +  constantan  couple  reading  =  44.236  m.v. 

Iron  +  constantan  cold-junction  temperature  =  74° 
F.,  which  is  converted,  by  tables  furnished  for  this  pur- 
pose by  the  Leeds  &  Northrup  Co.,  into  2.130  m.v. 

44.236  m.v.  +  2.130  m.v.  =.  46.366  m.v.  =  1471°  F., 
which  is  the  corrected  reading  for  the  iron-constantan 
couple.  The  conversion  from  millivolts  to  degrees  is 
done  with  the  same  table  used  before. 

Rare-metal  couple  reading  ^=^  1461°  F. 

Base-metal  couple  reading  =  1471°  F. 

As  the  base-metal  couple  reads  10°  F.  higher  than  the 
true  temperature,  it  is  said  to  have  a  correction  factor 
of  (-|-)  10°  F. ;  or,  in  other  words,  any  temperature 
measured  with  this  couple  must  be  reduced  by  10°  F.  to 
obtain  the  true  reading.  The  secondary  standards  are 
used  to  do  the  bulk  of  the  couple  calibration,  thus  sav- 
ing deterioration  on  the  rare-metal  couples  and  the  con- 
sequent necessity  for  recalibration  at  the  Bureau  of 
Standards. 

Use  of  Potentiometer 

As  stated,  the  couples  in  actual  use  in  the  furnace  are 
checked  against  the  secondary  standards,  and  the  pro- 
cedure is  not  so  painstaking  as  in  the  former  case.  Six 
couples   and   the   standard   are  placed   in   the    furnace. 
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which  is  then  brought  to  heat,  and  readings  are  taken, 
first  on  the  standard,  then  on  No.  1  couple.  This  is 
checked,  and  the  operation  is  repeated  until  all  the 
couples  are  calibrated.  The  proper  correction  is  then 
made  for  the  error  in  the  standard,  and  the  couples  are 
tagged  with  their  respective  numbers  and  corrections 
and  put  away  ready  for  use.  The  Type  K  potentiometer 
is  not  used  in  this  case,  there  being  employed,  in  its 
stead,  a  portable  potentiometer,  with  a  compensating 
cold-junction  coil,  which  reads  directly  in  degrees  Fahr- 
enheit. This  potentiometer  is,  from  time  to;  time, 
checked  back  against  the  Type  K  potentiometer  to  see 
that  it  is  holding  its  accuracy.  If  it  is  found  to  be  "off" 
an  allowance  is  made  for  the  amount. 

It  has  been  argued  that  this  method  of  checking 
couples  is  not  accurate,  and  that  they  should  be  checked 
in  the  furnace  and  under  the  conditions  in  which  they 
are  used.  This  is  because  the  couple  may  not  be  homo- 
geneous throughout  its  length — a  condition  which  would 
be  likely  to  affect  the  readings  under  dissimilar  condi- 
tions. For  instance,  if  the  couple  were  homogeneous 
for  the  first  1  ft.  of  its  length  back  from  the  hot  junc- 


tion, and  not  for  the  next  1  ft.,  it  is  manifest  that  dif- 
ferent readings  would  be  obtained  should  6  in.  or  2  ft. 
be  exposed  to  the  heat  of  the  furnace. 

This  condition  is  overcome,  or  at  least  rendered  neg- 
ligible, because  the  depth  of  immersion  of  the  couple 
under  working  conditions  and  in  the  check  furnace  is 
approximately  the  same.  This  being  the  case,  even 
though  the  couple  be  not  homogeneous,  the  same  relative 
reading  is  obtained  under  both  working  and  checking 
conditions. 

Complete  Records  Are  Kept 

A  record  is  kept  of  the  length  of  service  of  each  couple 
between  calibration  dates  and,  on  the  same  card,  the 
different  correction  figures  obtained  at  each  time  of 
checking.  The  deterioration  of  couples  at  the  plant 
mentioned  is  probably  not  as  great  as  would  be  the  case 
if  gas-  or  oil-fired  furnaces  were  used,  owing  to  the 
fact  that  there  are  no  gases  in  an  electric  furnace  to  at- 
tack the  couple  chemically,  the  only  deteriorating  ele- 
ment being  the  heat.  The  results  of  the  observation  of 
a  number  of  couples  over  a  period  of  months,  however, 
seem  to  show  that  there  is  a  point  up  to  which  the 
couples  show  no  deterioration,  and  after  which  deterio- 
ration is  rapid.  The  couples  do  not  seem  to  deteriorate 
in  any  regular  ratio  or  manner,  but  after  about  25 
days  of  service  they  cannot  be  relied  on  without  fre- 
quent calibration. 

Results  of  the  Tests 

The  results  obtained  may  be  outlined  thus:  Of  52 
couples  on  which  observations  were  taken,  15  showed 
deterioration  and  37  did  not.  Of  the  37  that  failed  to 
show  deterioration,  35  were  in  use  less  than  25  days. 
Of  the  15  couples  that  did  show  deterioration  13  were 
in  use  25  days  or  more.  Of  these  15,  six  were  again 
placed  in  use  for  a  few  days,  and  further  marked  dete- 
rioration was  found  on  recalibration.  The  above-men- 
tioned couples  were  calibrated  on  an  average  of  once 
every  seven  days,  and  an  error  of  not  more  than  5°, 
over  a  number  of  calibrations,  was  not  considered  as  de- 
terioration, because  this  amount  is  within  the  allowable 
calibration  error. 

Each  furnace  is  equipped  with  six  rows  of  nichrome 
ribbon,  through  which  a  three-phase,  220-volt,  alternat- 
ing current  passes,  the  resistance  offered  by  the  ribbon 
furnishing  the  heat.  The  upper  and  lower  three  rows  of 
ribbon  act  independently  of  each  other,  thus  necessitat- 
ing two  potentiometers  to  the  furnace.  Short  couples 
are  inserted  with  their  hot  junction  as  near  these  rib- 
bons as  possible,  and  these  give  a  ribbon  temperature, 
whereas  couples  touching  the  work  in  both  the  upper 
and  lower  zones  of  the  furnace  give  the  work  tempera- 
ture. Thus  each  recorder  registers  on  two  couples,  one 
ribbon,  and  the  other  work,  the  change  from  one  to  the 
other  being  made  by  means  of  a  split  cylinder  in  the 
potentiometer  and  taking  place  every  45  seconds.  As  a 
result  there  are  two  curves  on  each  chart,  one  giving  the 
ribbon  temperature  and  the  other  the  work. 

While  the  charge  is  coming  to  heat,  the  ribbon  curve 
shows  the  higher  temperature  and  both  show  a  regular 
rise,  whereas  after  the  charge  is  at  heat  the  work  curve 
will  be  the  higher,  as  a  general  rule,  and  show  a  straight 
line,  while  the  ribbon  curve  will  be  jagged,  due  to  the 
fact  that  the  power  is  continually  going  off  and  on,  and 
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the  ribbon,  as  a  consequence,  is  cooling  down  and  heating 
up  again.  The  mass  of  the  forging  prevents  it  from 
cooling  during  the  comparatively  short  time  that  the 
power  is  off. 

Controlling  the  Temperatxjre 

The  temperature  is  controlled  by  a  finger  and  mov- 
able disk,  an  arrangement  incorporated  in  the  potenti- 
ometer itself  whereby  the  current  will  go  off  at  any  de- 
sired temperature  and  go  on  again  when  the  tempera- 
ture drops  below  that  desired. 

This  automatic  power  control  works  on  the  ribbon 
temperature.  In  other  words,  when  the  ribbon  shows  a 
certain  temperature  the  power  goes  off,  and  when  it 
shows  a  certain  lower  temperature  the  power  goes  on, 
this  gap  being  capable  of  regulation,  thus  keeping  the 
forging  at  the  desired  temperature.  Every  morning 
these  recorders  are  checked  up  as  to  straightness  of  re- 
cording pen  and  balance  of  galvanometer  needle;  also, 
whenever  a  charge  is  at  heat  the  potentiometer  itself 
is  checked  against  a  standard  portable  instrument,  and 
verj^  little  fluctuation  is  found.  This  checking  is  done 
by  reading,  with  the  same  couple,  first  on  the  recorder 
and  then  on  the  standard  instrument,  and,  as  the  furnace 
is  at  heat,  this  practically  eliminates  the  error  due  to 
temperature  fluctuations. 

Of  course,  in  reading  the  chart  on  the  recorders  an 
adjustment  must  be  made  for  the  correction  factor  of 
the  particular  thermocouple  in  use  at  the  time. 

In  addition  to  the  four  couples,  two  in  each  zone, 
which  must  be  in  each  furnace  to  serve  the  recorders, 
one  or  more  check  couples  are  used  which  register  on  a 
Leeds  &  Northrup  multiple-point  potentiometer.  This 
is  used  e.\clusively  as  a  check  on  the  recorder  readings 
and  is,  in  turn,  checked  in  the  same  manner  as  are  the 
recorders. 

All  of  the  equipment  is  in  charge  of  a  technical  gradu- 
ate, who  devotes  most  of  his  time  to  this  work,  and  an 
assistant,  who  devotes  all  of  his  time  to  it,  but  the  ex- 
pense is  amply  justified  by  the  close  temperature-control 
obtainable  and  the  resultant  excellent  effect  of  the  treat- 
ment on  the  steel. 


Manganese-Ore  Production  in  1918 

Reports  made  to  the  Geological  Survey  by  operators 
of  manganese  deposits  up  to  Nov.  .30,  1918,  indicate  that 
the  highest  rate  of  production  of  all  grades  of  ore  was 
attained  during  the  third  quarter  of  1918  and  that  ship- 
ment"?  declined  rapidly  after  the  armistice  was  signed. 
During  1917  the  quarterly  rate  of  production  of  ore 
containing  more  than  SS'fr  of  manganese  reached  a 
maximum  of  50,906  tons  in  the  third  quarter,  and  the 
total  production  for  the  year  was  128,0.53  tons.  In 
1918  the  rate  of  production  continued  to  rise,  reaching 
90,738  tons  in  the  third  quarter,  and  the  present  esti- 
mate for  the  year  is  294.000  tons.  Shipments  of  ore  con- 
taining 10  to  SH'^'r  of  manganese  attained  the  maximum 
of  28S.180  ton.s  in  the  third  quarter  of  1918,  and  the 
present  estimate  of  shipments  for  the  entire  year  is 
«3 1,000  tons. 

The  increa.ie  in  the  shipments  of  high-grade  ore 
during  the  third  quarter  of  1918  is  almost  entirely  to 
he  attributed  to  the  increase  in  the  output  of  the  mines 
of  the   Phiiipsburg  and   Butte  districts.   Montana,   for 


the  shipments  from  ever>^  other  state,  except  Georgia 
and  Tennessee,  were  less  for  the  third  quarter  than  the 
maximum,  which  in  most  districts  was  attained  during 
1917  or  early  in  1918.  The  shipments  from  the  Philips- 
burg  district  steadily  increased  from  1916.  when  the 
manganese  deposits  there  were  first  exploited,  to  the 
third  quarter  of  1918,  when  35,998  tons  of  ore  was 
shipped.  Recent  investigations  by  a  geologist  of  the 
Geological  Survey  show  the  existence  of  large  reserves 
of  ore  in  that  district.  The  first  shipments  from  the 
Butte  district  were  made  in  1917,  and  the  output  of 
that  district  during  the  third  quarter  of  1918  was 
24,097  tons. 

As  most  manganese  deposits  are  exploited  by  surface 
workings,  and  lack  good  transportation  facilities,  and 
as  the  concentrating  mills  at  many  others  require  an 
abundant  supply  of  water,  the  rate  of  shipment  varies 
with  the  season,  a  fact  which,  considered  in  connection 
with  the  railroad  embargoes  that  prevailed  early  in 
1918,  explains  the  relatively  low  rate  of  shipment  during 
the  first  quarter  of  1918  from  California,  Virginia, 
Arkansas,  and  Georgia. 

The  shipments  of  low-grade  ore  from  the  Cu>'una 
district,  Minnesota,  during  the  third  quarter  of  1918, 
were  329,416  tons,  the  highest  on  record,  whereas  those 
from  the  Leadville  district,  Colorado,  were  19,859  tons, 
which  shows  a  great  decrease  from  the  maximum,  31,- 
000  tons,  shipped  in  the  first  quarter  of  1918. 

The  imports  of  manganese  ore  for  the  eleven  months 
ending  Nov.  30,  1918,  reported  by  the  Bureau  of  For- 
eign and  Domestic  Commerce,  were  469,919  tons,  of 
which  329,360  tons  was  received  from  Brazil,  79,390 
tons  from  Cuba,  and  29,275  tons  from  India.  The 
imports  of  ferromanganese  for  the  eleven  months  ending 
Nov.  30,  1918,  were  26,991  tons. 

DOMKSTK-     .M.A.NG.\NESE    AND    MA.NCi.V.NIKKROlS   ORE    SHIPPKI) 
IX  NINE  MONTHS  ENDED  SEPT.  I,  I9lt 

Ore  Containing  Ore  Containinc  Ore   ContainiM 

35%  Mn  or  More  10-35%  Mn                    S-10%  .Mo 

Number  Number  Number 

o(  Gross  of            Gro»             of           GroM 

State             Shippers  Tons  Shippers      Tons         Shippers      Tons 

Alabama 1  411  3                  307 

Arisona; 

nisbee  distrirt                 6  10,643  1                  929 

<  Hhir  distrirls  15  3,315  (n)5  ta)4.776  (n)  I  U)6  082 
Arkansas:  Bstesville 

distrirt; 16  6,865  15             7,748     . 

ralifornia 36  17,520  I                    31      '..'..' 

Colorado: 

I.cndvin,.  district             1  1,150  (6)12       (6)80.663        W              «») 

2  1.084 


Dthrrdistrirts 

1 

67 

tieorgia 

« 

5.082 

8 

7.554 

Mirhigan   

1 

16.940 

Minm-sotit: 

('uv\ina  district. 

10 

452,757 

Me.xnbi  district..    . 

M..nl.-.na 

lluttr  district.. . 

7 

53.083 

rbilipsburg   dift. 

trict   

23 

94.310 

Other  districU  . 

2 

90 

Norada 

14 

17.474 

(<i)3 

(o)  56.630 

New  Jersey 

1 

64 

(r) 

(<■) 

New  Meiico: 

Silver  rily  di*- 

ti;rl 

1 

120 

2 

18,135 

other  districts 

6 

2.151 

Nr.rlh  Carolina.  .. 

1 

il5 

I  iregon 

South  Carolina. 
.South  DakoU. . . 
Tennessee    . .    .  , 

Texas 

lUh    

Mrglnia   

Wisconsin 


1 1  4.639 

20         6,611 


14 


7.6M  2  4.802 
(<n      I    (d)  193,418 


ToUls  192      228.901     («)  83  («)  595.708    (orf)    8 (od)  188,186 

'"?  ',''■'■.','■"•"'  Arisona,  Colorsiln,  and  Nevada,  used  f.,r  (lining,  not  included  in 
inlals  for  United  Stale*.  (M  Mutiny  ore  not  reported  and  not  included  in  (olala 
I -I  Uesidiium  not  rrporte«i  and  not  included  in  totals  (./)  Ore  from  Wisconsin 
containing  •ppmiimately  5%  manganese  not  included  in  totals 
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Export  of  Yunnan  Tin  from  Hongkong* 

The  heavy  demand  for  South  China  tin  which  pre- 
vailed during  1918  resulted  in  the  largest  export  of  tin 
from  Hongkong — the  entrepot  of  the  trade — in  its  his- 
tory, and  led  to  agitation  for  increased  output,  according 
to  Consul  General  George  E.  Anderson,  writing  from 
Hongkong  under  date  of  Nov.  19,  1918.  The  matter  is 
one  of  extreme  importance;  for,  though  most  of  the  tin 
now  produced  in  South  China  comes  from  a  few  deposits 
in  Yunnan  Province,  the  field  generally  is  so  great  and 
the  deposits  of  ore  in  Yunnan,  near  Mengtze,  are  so 
rich  that  there  would  be  a  large  addition  to  the  world's 
supply  of  this  metal  if  certain  surmountable  conditions 
should  be  overcome. 

All  of  the  tin  now  produced  in  South  China,  with  the 
exception  of  inconsiderable  amounts  from  various  small 
workings,  comes  from  the  Ko-Chiu  mines,  near  Mengtze, 
in  the  southern  part  of  Yunnan  Province.  Up  to  a  short 
time  before  the  war,  these  mines  were  worked  entirely 
by  native  methods,  and,  in  fact,  most  of  the  actual 
mining  at  the  present  time  is  according  to  those  proc- 
esses. In  1912,  however,  certain  German  interests, 
combined  with  Chinese  capitalists,  put  in  more  modem 
equipment,  and  since  that  time  most  of  the  output  of 
the  mines  has  been  smelted  in  these  plants.  The  tin 
is  then  shipped  to  Hongkong,  where  it  is  refined.  Prac- 
tically the  whole  of  the  output  follows  this  course  and 
is  exported  only  through  Hongkong. 

At  present  the  production  depends  entirely  upon  the 
amount  of  water  available  for  washing  the  ore.  The 
tin  is  extracted  during  a  comparatively  short  season, 
beginning  in  February  and  ending  in  May.  When  there 
is  a  prospect  of  a  wet  season  the  amount  is  compara- 
tively large.  During  the  last  extraction  season  a  special 
effort  was  made,  and  the  wet  season  which  followed  en- 
abled production  to  reach  the  maximum  point  under 
present  conditions. 

At  various  times  attempts  have  been  made  to  secure 
sufficient  cooperation  among  the  tin  interests  and  among 
the  Chinese  officials  to  establish  a  system  of  water- 
works, which  experts  report  could  readily  be  done  at  a 
comparatively  low  cost.  Five  years  ago  an  American 
engineer  worked  out  a  complete  plan  for  such  an  inter- 
prise,    but   nothing    came   of   it. 

About  two  years  ago  an  attempt  was  made  by  the 
Anglo-French-China  Corporation  to  buy  the  ore  and 
ship  it  elsewhere  for  smelting  and  refining.  The  plan 
was  a  failure,  for  the  reason  that  the  mine  owners  de- 
manded prices  which  made  the  scheme  impracticable. 
The  industry  is  in  the  control  of  a  strong  syndicate, 
which  in  turn  has  close  relations  with  the  Ko-Chiu 
smelters  and  with  the  refiners  in  Hongkong.  There 
was  strong  opposition  to  the  proposal  to  ship  the  ore 
before  smelting,  because  it  would  mean  the  ruin  of  the 
works  at  Ko-Chiu  and  its  trade  in  other  lines  and  be- 
cause the  government  would  lose  a  revenue  of  about 
$500,000  annually. 

A  second  attempt  was  made  by  the  Straits  Trading 
Co.,  of  Singapore,  a  year  ago,  with  no  better  results. 
Agitation  is  now  being  carried  on  with  a  view  to  se- 
curing the  export  of  such  ore  as  the  mines  turn  out  or 
can  turn  out  over  and  above  the  amount  which,  with  the 


available  water  supply,  can  be  washed  during  the  cur- 
rent season  and  which  the  smelters  cannot  handle. 
The  export  of  unwashed  ore  would  be  too  expensive  to 
be  successful,  but  it  would  be  possible  to  transport  ihe 
original  ore  to  the  Ta  Tung  Lake  district,  where  it 
could  be  washed  and  concentrated,  and  whence  it  could 
be  exported.  Although  such  a  method  would  probably 
interfere  materially  with  the  course  of  the  trade  through 
Hongkong,    it   would    increase    production    indefinitely. 

The  exact  output  of  the  Ko-Chiu  mines  cannot  be  ac- 
curately ascertained,  as  the  work  is  carried  on  without 
proper  superintendence,  is  scattered  over  a  wide  area, 
and  is  in  the  control  of  various  owners.  The  customs 
returns  show  the  export  of  a  little  less  than  12,000 
short  tons  of  the  metal  in  1917;  the  returns  so  far  as 
available  indicate  an  output  in  1918  of  perhaps  14,000 
short  tons.  The  mines  are  by  far  the  most  important 
and  most  profitable  enterprise  of  the  sort  in  South 
China,  if  not,  indeed,  of  the  whole  country. 

Despite  the  high  price  of  tin  in  the  United  States  and 
Europe,  the  return  to  the  Yunnan  mine  owners  during 
the  war  was  not  at  all  exceptional,  and  at  times  was 
rather  below  normal.  The  high  value  of  silver  in  ex- 
change with  gold  reduced  the  return  to  the  operators 
in  silver  (in  which  metal  costs  are  made  and  dividends 
declared)  to  a  little  more  than  half  the  return  the  gold 
values  would  normally  indicate,  or,  in  other  words,  the 
price  actually  realized  in  silver  was  little  below  normal. 
On  the  other  hand,  the  prohibition  of  the  export  of 
silver  from  Hongkong  and  Tonkin  was  a  serious  handi- 
cap to  the  industry,  for  Yunnan  depends  upon  these  two 
sources  for  its  supply  of  silver.  With  the  impossibilitj' 
of  securing  payment  for  tin  exports  to  Hongkong  by 
the  importation  of  silver  from  Honkong  or  through 
exchange  sources  from  Tonkin,  Yunnan  mine  owners 
and  other  Yunnan  traders  were  compelled  to  import 
silver  from  Shanghai  at  a  premium  which  at  times 
ranged  from  2  to  12%,  thus  reducing  the  earnings  of 
the  mines  by  that  amount.  Under  fixed  exchange  or  at 
a  fair  rate  of  the  silver  dollar,  such  as  that  obtaining 
under  fixed  exchange  in  the  Straits  Settlements — with 
whose  product  of  tin  the  Yunnan  product  competes — 
the  return  to  Yunnan  mine  ovraers  the  last  two  years 
would  have  done  much  to  set  the  whole  business  world 
of  southwest  China  on  the  road  to  prosperity.  Under 
present  conditions  it  has  merely  served  to  prevent  com- 
mercial disaster. 


'Commerce  Reports,  Jan.  9,  X919. 


Three  Years  To  Finish  Alaskan  Railroad 

With  labor  and  material  now  available,  the  Govern- 
ment is  preparing  to  rush  work  on  the  Alaskan  railroad. 
Secretary  Lane  asked  Congress  on  Feb.  8  for  $13,- 
800,000  to  complete  the  job.  The  Alaskan  Railroad 
Commission  estimates  it  will  require  three  years.  The 
appropriation  of  $13,800,000  asked  includes  $4,000,000 
of  the  original  estimate  of  $35,000,000  for  the  construc- 
tion of  the  road,  and  a  deficiency  appropriation  of  $9,- 
800,000,  representing  the  increase  in  the  cost  of  mate- 
rials. It  is  estimated  the  road  can  be  finished  for 
$44,800,000.  Though  work  never  was  stopped,  it  was 
slowed  down  materially  by  the  war.  Several  thousand 
applications  have  been  received  for  work  on  the  road. 
The  bulk  of  the  heavy  work,  such  as  grading,  is 
virtually  complete  now. 
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I      International  Nickel  Co.,  Port  Colborne      | 
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ADMIMSTIIATIOX  HIILDING  (LEFT).  REFINERY.  LABORATORY.  AND  CLUBHOUSE  OF  INTERNATIONAL 
NIPKEL    rOMFANV.    PORT    COLBORNE.    ONT.VRIO 


LODOINO  HOU.sk    (LEFT).  TIME  OFFICE.  AND  AKMINISTR ATIVE  BUILDINOS  AT  INTERNATIONAL  NICKEL 

COMPANY  PLANT 
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MACHINE    SHOP    AND    REFINERY     (RIGHT)     OV    IXTKMXAT  l<  >.\  a[.    XlCKKl,    i  NiM  l   a  X>,'.    SHoWIXC;    AMPLE    SPA'.'E    Fi'l: 
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Alfred  McLean  Hamilton 

The  many  friends  of  Alfred  McLean  Hamilton,  who 
died  at  San  Antonio,  Tex.,  on  Nov.  25,  1918,  at  the  age 
of  39,  as  a  result  of  heart  and  lung  affections  of  a  year's 
standing,  will  be  interested  in  the  following  summary 
of  his  career: 

Born  in  ^lontreal  in  1879,  he  was  educated  in  the 
Montreal  High  School  and  McGill  University,  being 
graduated  from  the  latter  institution  in  1905  with  the 
degree  of  B.Sc.  in  mining  and  metallurgy.  While  at 
McGill  University,  Hamilton  was  interested  in  athletics, 
and  was  made  captain  of  the  football  team  which  won 
the  Canadian  intercollegiate  championship.  As  his  oc- 
cupation in  life  he  selected  metallurgy,  and  made  the 
most  of  all  opportunities  to  gain  knowledge  and  ex- 
perience aside  from  that  which  the  university  could 
furnish,  spending  his  summer  vacations  at  smelting 
works  in  Mexico  and  Montana,  and  working  at  hard 
labor  in  any  department  which  might  be  open  to  him. 


ALFRED   McI^EAN   HAMILTON 

Soon  after  graduation,  Hamilton  obtained  a  position 
in  the  Washoe  smeltery  of  the  Anaconda  Copper  Mining 
Co.,  which,  however,  he  gave  up  during  the  next  year 
to  identify  himself  with  the  enterprises  of  the  Ameri- 
can Smelting  and  Refining  Co.,  in  Mexico.  In  the  -serv- 
ice of  that  company  he  advanced  rapidly,  occupying  in 
the  last  years  of  his  life  the  position  of  manager  of  the 
plants  at  Veiardena  and  Aguascalientes,  Mexico. 

The  greater  portion  of  the  twelve-year  period  during 
which  Hamilton  was  in  Mexico  was  disturbed  by  revo- 
lutions and  counter-revolutions,  with  many  murders, 
executions,  raids,  and  hold-ups  by  bandits,  with  which 
all  students  of  recent  Mexican  history  are  familiar. 
During  this  period  Hamilton  had  more  than  his  share 
of  these  troubles,  and  fre(iuently  came  into  immediate 
per.sonal  contact  with  raiding  bandits.  At  one  time 
six  men  were  lined  up  against  the  wall  of  the  plant  un- 
der his  charge  and  shot.  On  several  occasions  he  was 
held  up  by  bandits  who  rode  into  the  plant  and  at  the 


pistol  point  compelled  him  to  open  the  safe.  Once,  when 
the  key  to  the  safe  was  in  the  hands  of  another  per- 
son, he  was  subjected  to  a  great  deal  of  abuse,  and  it 
looked  as  though  his  life  might  be  forfeited  for  his 
failure  to  produce  the  key.  It  is  probable  that  his  life 
was  saved  at  various  times  by  his  quick  wit  and  ability 
to  humor  his  tormentors.  A  favorite  device  of  his  in 
this  connection  was  to  call  upon  some  one  to  bring  a 
camera;  whereupon  he  would  induce  the  bandits  to 
mount  their  horses  and  pose  for  a  picture.  A  picture 
did  not  always  really  result,  as  sometimes  the  camera 
had  neither  plates  nor  films. 

During  these  troubled  times  it  was  a  most  difficult 
task  to  keep  the  plants  in  condition  to  operate.  The 
people  in  many  instances  were  starving,  and  arrange- 
ments-had to  be  made  for  the  planting  of  corn.  The 
railroads  were  unable  to  furnish  cars  for  the  move- 
ment of  supplies  of  ore,  coke,  and  other  materials,  so 
that  it  was  necessary  to  undertake  for  company  account 
the  rebuilding  of  hundreds  of  cars  and  many  locomotives 
in  the  shops  of  the  smelting  works.  It  was  difficult  to 
do  enough  of  such  work  to  keep  pace  with  the  activity 
of  the  revolutionists  in  burning  cars  and  blowing  up 
locomotives.  Other  handicaps  were  the  many  and  va- 
rious taxes  levied  by  the  constantly  changing  Mexican 
governments. 

It  will  be  seen  that  though  Hamilton's  career  was 
short,  it  was  filled  to  the  brim  with  the  hardest  and 
most  wearing  kind  of  work,  and  his  unflinching  loyalty 
to  his  company  is  shown  by  his  sticking  at  it  through 
so  many  years,  in  spite  of  all  the  discomforts  and  the 
actual  ph.vsical  danger  to  which  he  was  subject  much 
of  the  time.  This  loyalty  to  his  superiors  was  matched 
by  his  loyalty  to  the  men  who  worked  under  him,  and 
in  whom  he  was  able  to  instill  much  of  his  own  spirit. 
He  saved  the  life  of  a  Mexican  workman  at  Veiardena 
during  one  of  the  revolutionary  outbreaks,  and  this  man 
has  since  shown  his  appreciation  by  loyally  protecting 
the  projjerty  of  the  company  when  it  became  necessarj' 
for  the  company  to  take  away  all  of  its  American  em- 
ployees. Hamilton's  whole  period  of  active  service  is 
a  most  conspicuous  example  of  unflinching  courage  and 
energ>-  in  carrying  out  instructions  and  accomplishing 
results. 


Copper  Mining  in  Papua* 

The  Laloki  copper  mine,  in  Papua,  which  was  once 
owned  by  the  Great  Fitzroy  Co.,  has  been  held  under 
option  from  the  debenture-holders.  Recently,  says  the 
AiiKtralasiati,  there  has  been  a  revision  of  the  agreement, 
with  the  result  that  the  existing  Laloki  Co.  has  the 
right  to  pay  £10,000  in  June,  1920.  in  part  payment  for 
it,  £10.000  in  June.  1922,  and  the  balance  in  June.  1925. 

The  directors,  in  the  chairman's  report  just  issued, 
point  out  that  the  mine  is  situated  about  two  miles  from 
Sapphire  Creek  and  18  miles  from  Port  Moresby.  Its 
elevation  is  about  400  ft.  above  Sapphire  Creek,  and  it 
has  been  found  necessary  to  construct  a  suitably  graded 
road  to  permit  of  the  carriage  of  stores  and  ore.  The 
construction  of  this  road  is  now  proceeding.  Two  large 
steam  tractors,  capable  of  hauling  20-ton  loads,  have 
been  purchased;  and,  when  the  road  is  completed,  cheap 
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facilities  will  be  available  for  the  transport  of  ore. 
Owing  to  the  rough  character  of  the  country  in  which 
the  mine  is  situated,  it  has  hitherto  cost  upward  of  £6 
per  ton  to  pack  and  cart  material  to  Port  Moresby. 
Under  the  altered  conditions,  it  is  hoped  to  deliver  ore 
to  Port  Moresby  for  about  15s.  per  ton.  The  board  ^Iso 
has  discovered  a  suitable  route  for  a  railway  to  the  field, 
and  is  in  touch  with  the  Commonwealth  government  on 
the  subject.  A  good  deal  of  development  work  has  been 
done  at  the  mine,  and.  as  the  230  ft.  east  crosscut  has 
disclosed  a  run  of  from  8  to  10%  copper  ore,  it  is  pur- 
posed to  make  shipments  of  this  material.  The  revenue 
so  obtained  will  help  to  carry  out  development  and  other 
work.  Experiments  have  shown  that  the  ore  can  be 
cheaply  roasted,  the  calcined  material  leached,  and  the 
copper  and  zinc  electrolytically  deposited.  A  high  ex- 
traction of  the  metal  contents  of  the  ore  is  expected 
with  a  utilization  of  its  sulphur  contents.  The  board 
states  that  it  has  abandoned  the  Elvira  option  on  the 
field. 


Income  Tax  Due 

Work  on  collecting  the  $6,000,000,000  that  it  is  esti- 
mated the  new  War  Revenue  Bill  will  yield  has  been 
started  by  the  Bureau  of  Internal  Revenue.  The  in- 
come-tax'provisions  of  the  bill  affect  every  single  per- 
son in  the  United  States  with  a  net  income  of  .SIOOO, 
and  every  married  person  whose  net  income  is  $2000  or 
more.  In  addition  to  these  exemptions,  taxpayers  are 
allowed  an  exemption  of  $200  for  each  person  dependent 
upon  them  for  chief  support,  if  such  person  is  under 
18  years  of  age  and  incapable  of  self-support. 

Income-tax  returns  must  be  filed  with  the  local  col- 
lector of  internal  revenue  on  or  before  Mar.  15.  Failure 
to  file  such  return  will  result  in  a  fine  of  not  more  than 
§1000  and  an  additional  assessment  of  25%  of  the 
amount  due.  Heavier  penalties  are  prescribed  for  wil- 
fully refusing  to  make  return  on  time  or  for  making  a 
false  or  fraudulent  return. 

Pa:>Tnent  of  the  tax  may  be  made  in  full  at  time  of 
filing  return  or  in  four  installments  on  or  before  the 
following  dates:  Mar.  15,  June  15,  Sept.  15,  and  Dec. 
15.  Failure  to  pay  on  time  will  render  one  liable  to  a 
fine  of  not  more  than  $1000  and  an  additional  assess- 
ment of  5%  of  the  amount  unpaid  plus  1%  interest 
for  each  full  month  during  which  the  tax  remains 
unpaid. 

Economizers  in  Steam-Boiler  Plants 

Under  the  title  "Exact  Data  on  the  Running  of  Steam- 
;  Boiler  Plants — No.  1,  Economizers,"  is  published'  a  com- 
prehensive treatise  on  the  subject  by  D.  Brownlie,  J. 
Compton,  and  H.  W.  Royse.     It  is  the  intention  of  the 
.  authors   to   present   a   series   of   articles   dealing   with 
general  methods  of  steam-plant  operation,  based  on  10 
years'  experience  in  the  investigation  and  reorganiza- 
tion of  steam-boiler  plants  in  Great  Britain.     Though 
the  statements  made  refer  to  British  plants,  it  may  be 
assumed  that  similar  conditions  prevail  in  this  country, 
and  several  of  the  points  emphasized  in  this  first  paper 
.  are  well  worth  consideration. 

The  chief  advantage  and  the  main  point  of  interest 
in  connection  with  economizers  is  the  saving  of  fuel. 
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and,  although  it  is  generally  stated  that  this  amounts 
to  from  15  to  25%,  investigation  showed  that  155 
plants  equipped  with  economizers  obtained  an  exact 
average  saving  of  11.4%,  in  fuel  cost.  This  low  average 
is  not  due  to  the  fault  of  the  economizer  as  an  appliance 
but  to  the  fact  that  the  economical  generation  of  steam 
on  a  scientific  basis  is  not  understood,  and  economizers 
generally  are  not  installed  on  correct  lines.  Properly 
utilized,  it  is  stated  that  the  economizer,  under  average 
conditions,  should  effect  a  saving  from  17*  to  20%. 
Other  advantages  of  the  economizer  are  the  reduction 
of  the  strain  on  the  boilers  by  the  provision  of  a  high- 
temperature  feed  water,  preventing  unequal  expansion 
and  contraction,  and  also  that  there  is  always  a  large 
reserve  of  hot  water  for  any  sudden  demand  for  steam. 
Furthermore,  the  evaporative  capacity  of  the  boilers  is 
greatly  increased. 

Among  the  disadvantages  to  be  considered  is  the  seri- 
ous choking  of  the  draft  caused  by  the  cooling  of  the 
gases.  The  draft  in  a  chimney,  other  things  being  equal, 
is  dependent  on  the  mean  temperature  of  the  gases  in 
the  chimney  and  is  caused  by  the  difference  of  the 
density  of  the  hot  gases  in  the  chimney  and  the  cold  air 
outside.  Theoretically,  if  more  economizers  are  in- 
stalled, the  draft  would  be  so  seriously  diminished  that 
hardly  any  coal  would  be  burned.  The  reason  is  that 
the  chimney,  as  a  draft  producer,  is  a  wasteful  method 
of  creating  a  draft,  and,  for  its  efficiency,  depends  on  a 
great  waste  of  heat.  If  this  heat  is  utilized  to  the  full 
by  the  economizer,  the  draft  is  curtailed  and  it  is  im- 
possible to  burn  the  necessary  amount  of  coal  to  main- 
tain the  evaporation,  in  spite  of  the  assistance  of  the 
economizer.  Hundreds  of  boiler  plants  are  forced,  for 
this  reason,  to  open  the  bypass  dampers  and  allow  a  por- 
tion of  the  hot  gases  to  go  straight  up  the  chimnej'  to 
waste,  so  as  to  maintain  a  draft  to  burn  the  amount  of 
coal  required  to  keep  up  steam.  Therefore  the  mere 
installing  of  economizers  in  some  cases  may  be  of  little 
real  advantage.  This  diflSculty  is,  however,  of  little  or 
no  practical  importance  when  a  mechanical  draft  is 
employed. 

Another  disadvantage  of  the  economizer  is  the  forma- 
tion on  the  inside  of  the  tubes  of  a  hard  deposit  of  scale 
from  impurities  in  the  feed  water,  which  prevents  the 
conduction  of  the  heat  from  the  hot  gases,  and  this  is 
likely  to  cause  the  tubes  to  be  burned  out.  But  this  con- 
dition may  be  avoided  by  softening  the  water  and  deliv- 
ering it  to  the  economizers  at  not  over  5  or  6°  of  hard- 
ness, which  is  sufficient  to  eliminate  all  incrustation 
troubles.  A  further  source  of  trouble  is  the  corrosion 
of  the  pipes  which  is  caused  by  the  condensation  of  the 
acid  flue  gases  on  the  outside  of  the  tubes  at  the  lower 
end  where  the  cold  water  enters.  Flue  gases  contain 
sulphurous  acid  from  the  sulphur  in  the  coal,  which 
condenses  because  of  the  great  difference  in  tempera- 
ture. This  corrosive  action  is  intensified  by  excessive 
sulphur  in  the  coal  and  the  moisture  in  the  flue  gases 
due  to  damp  flues  or  excessive  amounts  of  steam  being 
used  for  steam-jet  furnaces.  One  means  of  preventing 
this  is  to  make  sure  that  the  feed  water  does  not  enter 
the  economizer  at  less  than  100°  P.,  and  this  may  be 
done  by  providing  an  automatic  circulating  arrange- 
ment that  will  continuously  take  a  small  portion  of  the 
water  from  the  hot  end  and  mix  it  with  water  from  the 
cold  end. 
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Frequently  unknown  beforehand,  conditions  en- 
countered in  diamond  drilling  that,  often  result  in 
the  loss  of  equipment  call  for  ingenious  methods 
on  the  part  of  the  drill  operator.  A  following 
article  describes  some  of  the  experiences  met  in  put- 
ting down  a  drill  hole.  Two  unsuccessful  attempts 
were  made  to  recover  the  apparatus,  but  a  third 
trial  resulted  in  the  saving  of  the  entire  equipment. 


The  sketch  and  description  of  a  "Simple  Mine 
Cageway  Gate"  suggests  safe  practice  in  under- 
ground operations,  and  such  a  device  need  not  be 
confined  to  hoisting  shafts,  as  may  be  intimated. 
Safety  regulations  in  most  mining  districts  demand 
that  all  openings  to  chutes  and  raises  be  guarded, 
as  well  as  openings  to  shafts,  and  such  a  device 
will  be  found  to  have  considerable  application  in 
this  particular.  By  means  of  offsetting  either  end 
of  the  suspension  straps,  the  gate  may  be  made 
self-closing. 


The  underground  loading  or  shoveling  machine 
represents  one  of  the  recent  developments  of  me- 
chanical endeavor  in  the  mining  field,  and  consider- 
able success  has  been  obtained  by  the  various 
models  that  have  been  placed  on  the  market.  Par- 
ticular conditions  are  encountered  in  underground 
operations,  and  it  is  not  strange  that  the  require- 
ments needed  for  a  successful  underground  loader 
should  be  different  than  those  that  are  demanded 
in  other  work. 


Diamond-Drill  Troubles 

Some  of  the  difficulties  encountered  in  diamond  drill- 
ing are  told  by  Maxwell  C.  Milton  in  the  January  issue 
of  Ax-I-Dent-Ax,  the  safety  publication  of  the  U.  S. 
Smelting,  Refining  and  Mining  Company. 

A  diamond-drill  hole  put  down  at  the  Mammoth 
mine,  Kennett,  Calif.,  occasioned  considerable  trouble 
to  the  drill  men.  The  first  160  ft.  of  drilling  showed 
typical  conditions;  the  rock  was  somewhat  soft  for  90 
ft.,  and  was  cased.  Below  this  the  rock  was  firm  and 
casing  was  discontinued.  At  about  170  ft.  the  rock 
became  decomposed,  the  feldspar  being  reduced  to  s> 
clay-like  substance  which  held  the  hard  quartz  crystals 
loosely  in  place,  and  trouble  began. 

As  the  hole  progressed  through  this  material  the 
wash  water  flushed  out  the  .soft  clay,  releasing  the 
quartz  grains,  which  were  washed  out  of  the  hole  with 
difficulty.  This  condition  did  not  make  drilling  unduly 
dangerous  so  long  as  the  wash  water  continued  to  cir- 
culate freely.  As  the  rock  became  harder  at  220  ft., 
the  hole  wa.s  continued  without  casing. 

At  327  ft.  the  rock  seemed  to  be  badly  fractured,  and 
this  condition  allowed  the  wash  water  to  run  out  from 
the  bottom  of  the  hole  ns  fast  as  it  could  bo  pumped  in. 


Technically  speaking,  the  men  "lost  the  water."  At  once 
all  the  sand  held  in  suspension  settled  around  the  rods, 
and  they  began  to  bind.  During  this  critical  time  the 
power  went  off  for  about  1.5  min.  and  the  bit  was  stuck. 
All  the  usual  devices  for  turning  the  rods  with  wrenches 
and  pulling  with  the  combined  power  of  the  machine 
and  jacks  were  resorted  to  without  success.     In  fact  a 
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pull  was  put  on  the  rods  nearly  equal  to  the  strength  of 
the  threads  between  lengths  of  rod.  At  this  stage,  the 
company  faced  an  investment  loss  of  $900  in  equip- 
ment and  $800  in  labor,  and  the  hole  still  lacked  50  ft. 
of  being  deep  enough  to  reach  the  favorable  horizon 
for  ore. 

The  next  step  was  to  go  down  with  casing  on  the 
outside  of  the  rods  in  an  effort  to  shut  out  the  sand 
coming  from  170-ft.  and  220-ft.  levels,  and  to  drill  out 
the  accumulations  around  the  bottom  of  the  pit.  How- 
ever, the  casing  seemed  to  aggravate  the  bad  conditions 
started  by  the  rods.  The  accompanying  sketch  shows 
the  conditions  that,  from  the  evidence,  existed.  Thi- 
cavities  made  by  the  wash  water  which  acted  as  reser 
voirs  for  the  quartz  sand  are  especially  to  be  noted 
During  this  time  only  one  shift  operated,  so  progress 
was  slow  and  much  of  the  time  was  spent  in  getting 
through  the  sand.  However,  by  hard  work  the  2-in. 
casing  was   forced   down   to  312   ft.,   where   the  water 
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was  lost  again.  Losing  the  water  in  firm  rock  is  not 
necessarily  dangerous,  but  in  this  sandy  material  it  obvi- 
ously made  the  work  distinctly  hazardous.  The  chances 
for  sticking  the  casing  increase  greatly  with  the  in- 
crease in  bearing  surface  and  to  some  extent  with  the 
additional  weight  the  machine  has  to  handle.  As  every- 
thing was  working  under  a  strain,  it  was  not  altogether 
remarkable  that  something  should  break  and  that  the 
casing  with  bit  No.  2  should  become  stuck. 

The  company  now  had  an  investment  in  the  hole  of 
$2500.  It  was  a  question  of  whether  to  stand  this  loss 
or  risk  moi'e  in  an  attempt  to  rescue  the  bits  and  equip- 
ment, and  the  latter  was  finally  decided  upon.  The  third 
hole  was  started  with  2A-in.  casing  over  the  other  two. 
This  time  the  men  got  down  after  several  weeks  of  ex- 
tremely hard  work  and  with  many  narrow  escapes  from 
sticking  the  third  bit.  With  the  perversity  of  inanimate 
things,  a  bad  hole  was  made  worse.  The  weather 
changed  suddently.  Snow  followed  rain,  temporary  pipe 
lines  to  the  drill  tried  to  freeze,  and  electric  service  (the 
primary  power),  was  interrupted  at  critical  times,  but 
the  equipment  was  saved. 


A  Simple  Mine  Cageway  Gate 

By  Roy  H.  Poston* 

An  easily  constructed  mine  cageway  gate  that  may 
be  made  by  the  mine  carpenter  in  a  short  time  is  illus- 


CAGBWAT  GATE  FOR   SMALL,  MINES 

trated  in  the  accompanying  sketch.  The  first  cost  is  low, 
the  upkeep  inappreciable,  and  its  use  may  be  well 
adapted  to  the  small  or  temporary  mine. 


A  Continuous  Twin-Scoop  Loader 

Among  the  types  of  underground  ore-shoveling  or  ore- 
loading  machines  of  recent  development  is  the  McDer- 
mott  Continuous  Twin-Scoop  Loader,  which  has  been 
placed  on  the  market  by  the  Wellman-Seaver-Morgan 
Co.,  of  Cleveland,  Ohio.  The  operation  of  this  machine 
differs  somewhat  from  other  types  of  loaders,  and 
certain  distinct  advantages  are  claimed.  The  shovel 
principle  is  eliminated;  the  material  is  not  thrown  onto 
the  conveyor  belt  or  into  a  car,  but  is  first  delivered  to 
a  hopper;  the  movement  of  the  scoop  is  continuous,  not 


reciprocating,  and  the  loader  and  car  remain  stationary 
during  the  digging  and  filling  operations. 

As  shown  by  the  illustration,  the  machine  consists  of 
twin  buckets  operating  on  an  endless  chain,  a  hopper 
and  a  conveyor  belt,  which  carries  the  ore  to  the  re- 
ceiving car.  The  scooping  mechanism  is  so  pivoted  that 
it  can  dig  to  the  side  as  well  as  in  front  of  the  machine, 
and  the  ore  reaches  the  car,  being  delivered  to  the  con- 
veyor through  the  hopper,  regardless  of  the  angle  at 
which  the  scoop  is  working. 


•St.    Francois,   Missouri. 


THE    McDERMOTT    CONTINUOUS    TWIN-SCOOP    LOADER 

The  machine  is  self-propelled  and  of  such  dimensions 
that  it  may  be  easily  transferred  from  place  to  place 
in  the  mine.  The  three  main  parts — truck,  digging 
head,  and  conveyor — are  dismountable  and  are  readily 
reassembled,  so  that  no  trouble  is  encountered  in  trans- 
porting the  loader  through  the  shaft  or  from  level  to 
level.  Adverse  conditions  and  restricted  space  incident 
to  underground  mining  have  been  kept  in  mind  in  the 
design  of  the  McDermott  loader,  as  it  is  compact,  dur- 
able, and  simple  to  operate. 

The  operating  levers  are  placed  at  one  side  of  the 
machine  and  in  a  position  which  enables  the  operator 
to  have  full  view  of  the  shovel  movements.  The  loader 
is  fitted  with  motors  wound  for  230  volts  d.c,  provid- 
ing power  for  all  of  the  operations.  The  motors  are  of 
the  entirely  closed  type,  and  all  chains  and  gears  are 
protected  with  suitable  guards.  The  entire  framework 
is  of  steel;  the  digging  head  is  mounted  on  a  large 
ball  bearing,  and  all  parts  are  protected  as  much  as 
possible  against  dirt  and  water.  All  chains  are  provided 
with  take-up,  and  the  digging  edge  of  the  bucket  is 
fitted  with  renewable  tooth  sections.  The  general  di- 
mensions of  the  loader  are  as  follows: 

DIMENSIONS  OF  MoDEHMOTT  CONTINUOUS  TWIN-SCOOP  LOADER 

Maximum  over-all  length 15ft.,9    in. 

Maximum  over-all  height 5  ft.,  6i  in. 

Maximum  over-ail  heiglit  (buckets  in  lowest  position)'. . .     6  ft.,  7}  in. 

Maximum  over-all  width  (machine  in  operation) 4  ft. 

Gage  of  truck  wheels 24  in. 

Maximum  rated  capacity,  with  full  buckets 1.75  tons  per  minute 

.Average  capacity   45  tons  per  hour 

Weight  of  complete  machine 8.000  lb. 

At  the  Caspian  mine,  Palatka,  Mich.,  one  of  these 
shovels  handled  from  75  to  100  tons  of  iron  ore,  using 
three  men,  during  a  period  ranging  from  two  to  four 
hours.  In  comparison  with  hand  shoveling,  it  is  stated 
that  in  similar  ore,  on  a  basis  of  one  man  shoveling  15 
tons  per  day,  the  removal  of  an  equivalent  tonnage  of 
ore  would  require  the  labor  of  six  men  for  this  total; 
a  saving  in  labor  of  four  and  a  half  men's  time. 
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Porphyry  Intrusions  of  the  Michigan 
Copper  District 

After  reading  Thomas  S.  Woods'  article,  "The  Por- 
phyr>'  Instrusions  of  the  Michigan  Copper  District," 
in  the  Feb.  15  issue  of  the  Journal,  I  feel  that  I  should 
state  a  few  of  my  own  observations  on  copper  deposits, 
which  have  led  me  to  draw  somewhat  different  conclu- 
sions than  those  made  by  Mr.  Wood. 

The  acid  intrusive  rocks,  generally  monzonites  and 
monzonite  porphyries,  which  are  the  mineralizers  of 
most  of  the  copper  deposits  in  the  United  States  and' 
Mexico,  are  so  characteristically  marked  by  kaolinized 
feldspar  and  the  development  of  sericite,  due  to  the  min- 
eralizing solutions  which  they  bear  and  the  oxidization 
of  the  cupriferous  pyrite,  that  it  is  impossible  in  most 
cases  to  get  an  unaltered  piece  of  rock  by  means  of 
which  to  identify  the  intrusives  within  considerable 
distance  of  any  of  these  large  copper  deposits.  On  the 
contrarj',  the  acid  intrusive  rocks  of  the  Michigan  cop- 
per district  have  an  unaltered  appearance,  show  good 
fresh  phenocrysts  of  orthoclase  and  plagioclase  feld- 
spar, and  I  do  not  think  that  any  trained  observer, 
either  miner,  prospector,  or  geologist,  would  spend  any 
time  on  the  copper-bearing  possibilities  of  the  acid  in- 
trusive rocks  of  the  Keweenaw  Peninsula,  although  pos- 
sibly the  acid  intrusives  at  the  Indiana  mine,  which  in 
places  ."how  a  bleached  kaolinized  appearance,  would  in- 
dicate that  they  were  a  portion  of  a  mineralizing 
magma. 

The  series  of  bedded  basic  flows  and  acid  and  basic 
conglomerates  outcropping  south  of  Lake  Superior  form 
the  Lake  Superior  copper  district,  and  they  also  outcrop 
north  of  Lake  Superior  and  again  in  the  Arctic  Circle, 
where  they  have  been  explored  on  the  Copper  Mine 
River  by  men  employed  by  one  of  the  large  copper  com- 
panies. And  it  is  interesting  to  note  that  in  the  Arctic 
Circle  a  period  of  sedimentation  at  the  top  of  the  series 
haa  laid  down  .sandstones  and  shales  similar  to  the 
Nonesuch  formation.  In  all  of  these  places  the  beds 
show  some  copper.  Therefore,  I  conclude  that  the  basic 
flows  carried  the  copper  and  not  the  local  acid  intrusives 
of  the  Lake  Superior  copper  district. 

But  I  think  that  the  heat  given  off  by  deep-seated 
portions  of  these  barren  acid  intrusive  rocks  caused 
circulation  of  alkaline  waters  through  the  traps  and 
ny.iisted  in  deposition  and  concentration  of  copper  in 
the  porous  amygdaloid  top.s  of  the  flows  and  in  some 
of  the  conglomerates,  so  that  at  present  some  of  these 
porou.s  channels  are  ore  depo.tits.  Most  of  the  amyg- 
daloid tops  of  the  flows,  though  they  are  slightly  cop- 
per-bearing, show  that  there  has  been  intense  circula- 
tion of  waters  and  a  deposition  of  numerous  minerals, 
■<uch  a."*  calcite,  quartz,  laumontite.  prehnite,  datnlite,  and 
/.eolifes.  Again,  there  are  amygdaloid  tops  from  which 
these  waters  have  been  dammed  off,  leaving  the  amyg- 
dules  empty  of  all  minerals. 


The  fissures  and  faults  in  the  Michigan  copper  dis- 
trict have  occurred  at  possibly  three  different  periods. 
The  first  series  were  the  large  slide  strike  faults  occur- 
ring on  the  beds,  and  they  follow  the  strike  and  dip. 
The  second  series  were  the  faults  that  accompanied  the 
intrusive  acid  magma  and  possibly  had  some  bearing 
on  the  water  courses,  which  redistributed  the  copper. 
The  third  series  were  post-mineral.  Two  large  faults 
of  this  last  series  are  noticed  near  the  Portage  Lake  dis- 
trict, one  just  south  of  Houghton,  and  the  other  in  the 
northern  part  of  the  town  of  Hancock,  near  the  Quincy 
mine.  The  displacement  of  the  latter  fault  was  found 
by  Marvin  about  40  years  ago,  although  he  did  not 
find  the  fault.  S.  S.  Lang. 

Bessemer,  Mich.,  Feb.  22,  1919. 


Flotation  Queries 

I  was  much  interested  in  the  short  article  by  Tom  L. 
Gibson,  of  Grant,  Colo.,  on  p.  889  of  the  Jourttal  of 
Nov.  16,  1918.  It  contains  some  timely  questions  on 
flotation.  How  many  times  in  the  last  few  months  have 
I  heard  just  such  questions?  From  the  viewpoint  of  a 
flotation  operator  a  few  more  questions  might  not  come 
amiss:  Why  is  it  that  No.  7  is  the  best  working  cell 
in  the  mill?  One  also  hears,  "Your  froth  is  fine,  but  I 
think  you  are  using  too  much  cake,"  or  "No.  9  is  dead; 
let's  poke  it  up  a  little."  Did  you  ever  see  the  superin- 
tendent come  down  the  stairs  in  the  morning,  smoking 
his  cigarette,  and  say  to  the  operator,  "Your  water 
level  is  too  high  in  No.  3  and  No.  5;  better  lower  it  a 
little";  and  did  you  ever  see  him  follow  it  up  with  a 
look  at  the  valves  to  see  that  your  air  was  all  on?  Did 
you  ever  see  the  manager  throw  out  a  bottle  of  100  N 
acid  because  you  were  using  too  much  lime?  How 
closely  can  you  gage  your  alkalinity  by  putting  a  drop,  or 
two  or  three  drops,  of  phenol  into  half  a  beaker  of  solu- 
tion? Is  it  necessary  to  test  the  acidity  of  your  ore 
after  the  flotation  plant  is  once  started?  Did  you  ever 
work  a  shift  with  the  mill  superintendent,  when  he 
asked  you  to  change  some  one  of  your  conditions  about 
every  15  minutes  (results  judgetl  invariably  entirely 
by  the  eye)  ? 

In  the  wee  .small  hours  of  the  graveyard  shift,  when 
watching  for  the  "beautiful  bronze  sheen"  which  some- 
times overtakes  your  froth  in  floating  copper  ores,  the 
following  que.>itions  trouble  me:  Did  you  ever  see  a 
cyanide  superintendent  depend  upon  an  ocular  demon- 
stration for  the  amount  of  his  protective  alkali?  Are 
all  flotation  plants  run  somewhat  loosely  because  they 
usually  treat  the  base  metals?  Are  not  the  flotation 
people  depending  too  much  upon  the  "ocular  demonstra- 
tion" for  results?  Could  some  of  the  refinements  of  the 
cyanide  process  be  passed  along  to  the  flotation  process 
with  good  results? 

Flotation  Operator. 

Ely.  Nev.,  Feb.  5.  1919. 
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Empire  Concentrating  Table 

In  the  Sept.  2,  1916,  issue  of  the  Journal  there  was  an 
article  by  John  Gross  on  the  "Empire  Long-Stroke 
Table."  The  information  contained  was  interesting  to 
operators  and  engineers,  and  I  believe  that  they  would 
be  glad  to  know  what  progress  has  been  made  with  the 
Empire  table  up  to  the  present. 

As  is  the  case  with  most  new  ideas,  the  perfection 
of  this  table  required  considerable  time  and  expense. 
A  few  mechanical  difficulties  and  weaknesses  developed 
in  early  operation,  and  because  of  the  expense  in- 
volved in  the  correction  of  these  troubles,  and  for 
other  reasons,  it  was  decided  to  discontinue  its  manu- 
facture. Since  then,  however,  the  mechanical  difficulties 
referred  to  have  been  overcome. 

The  Empire  table  has  a  remarkable  capacity,  and, 
happily,  it  does  not  object  to  being  crowded  when  oc- 
casion arises.  The  large  capacity  is  due  mainly  to  the 
long  stroke  imparted  to  the  deck,  and  to  a  peculiar 
panning  action  that  keeps  the  ore  bed  loose.  The  long 
stroke  causes  the  deck  to  travel  about  twice  the  hori- 
zontal distance  that  other  tables  do;  yet  the  recipro- 
cating motion  of  the  deck  is  easy,  and  greatly  below  the 
speed  of  other  tables.  From  tests  and  observations  it 
has  been  determined  that  the  panning  action  of  the 
deck  is  largely  responsible  for  the  high  recoveries  made 
with  the  Empire  table  and,  to  a  less  degree,  for  its  ca- 
pacity. The  looseness  of  the  ore  bed  permits  of  the 
easiest  and  quickest  separation  of  mineral  from  gangue. 

The  Empire  table  is  not  made  to  handle  slime.  Its 
field  lies  in  the  concentration  of  ores  that  do  not  require 
crushing  finer  than  40  mesh,  and  it  will  handle  any  feed 
from  this  size  to  i  in.  The  St.  Joseph  Lead  Co.,  of 
Bonne  Terre,  Mo.,  has  been  using  the  Empire  concen- 
trator for  some  time,  with  excellent  results,  as  shown 
below. 

OPERATION   OF   EMPIRE   CONCENTRATING   TABLE 
Speed,  168  r.p.m.  :   Stroke,   3J  in.:   Size  of  Feed,   2  mm. 

Pb  Assay 
Tons  Per  Cent. 

Feed    50  9. 78 

Concentrates     5.5  78.5 

Middlings    8.4  4.92 

Tails 36.1  .48 

Rejects     44.5  1.32 

Inasmuch  as  the  Empire  table  requires  less  floor  space 
than  many  others,  and  can  handle  a  large  tonnage,  give 
a  high  extraction,  and  produce  high-grade  concentrate, 
its  adoption  will,  no  doubt,  steadily  increase. 

Donald  H.  Fairchild. 

Foster  Bldg.,  Denver,  Colo.,  Jan.  20,  1919. 


Ball  Milling  and  Flotation 

Frederick  G.  Moses  has  written  an  interesting  and 
valuable  paper  entitled  "Colloids  and  Flotation,"  which 
has  been  published  by  the  Bureau  of  Mines  as  Tech- 
nical Paper  No.  200.  Mr.  Moses  discusses  many  points 
in  his  paper  worthy  of  further  consideration.  He  does, 
however,  make  a  statement  with  which  I  cannot  agree. 
For  instance,  in  speaking  of  the  flotation  experiments 
carried  on  at  Inspiration,  he  writes  as  follows: 

Another  discovery  that  was  made  at  the  mill  of  the  Inspiration 
Copper  Co.  is  of  interest  in  this  connection.  It  was  found  that 
better  flotation  results  were  obtained  with  pulp  from  the  Marcy  ball 
mills  than  with  the  same  ore  ground  in  pebble  mills.  Gahl  has 
offered  the  explanation  that  iron  from  the  iron  balls  uaed  in 
grinding  mills  went  into  solution  in  the  pulp  and  gave  the  right 
flotation  conditions.  This  explanation  seems  reasonable,  in  view 
of    the    facts    set    forth    herein,    because    the    iron    may    have    the 


effect  of  rectifying  the  surface-energy  conditions  necessary  for 
good  results,  but  another  explanation  could  be  offered. 

In  order  to  get  a  clearer  insight  into  the  discussion  that  fol- 
lows, a  series  of  tests  made  in  one  of  the  well-known  gravity 
concentrators  nay  be  mentioned.  The  company  discovered  that 
the  pulp  from  a  ball  mill  gave  better  results  with  a  gravity  con- 
centration machine  than  when  the  ore  was  ground  to  the  same 
fineness  in  other  types  of  flne-grinding  machines. 

As  is  well  known,  the  pulp  that  is  discharged  from  the  trunnion 
of  a  center-discharge  mill,  such  as  the  Hardinge,  is  classified  be- 
fore being  discharged.  Pulp  of  a  certain  density  can  support 
particles  of  not  more  than  a  certain  maximum  weight.  The 
sulphides  are  heavier  than  the  gangue,  and  must  be  more  finely 
ground  in  order  to  be  discharged  from  the  mill,  m  the  peripheral- 
discharge  mill,  the  mineral  particles  are  discharged  regardless 
of  their  size.  Hence,  the  sulphide  particles  in  the  pulp  discharged 
from  the  Marcy  mill  at  Inspiration  were  probably  larger  than 
those  in  the  pebble-mill  discharge. 

The  relation  of  the  size  of  sulphide  particles  to  flotation  results 
will  now  be  discussed.  As  previously  shown,  tor  good  flotation 
a  certain  relation  must  exist  between  the  surface  energy  of  the 
water,  the  oils,  and  the  ore.  As  the  surface  energy  of  a  sub- 
stance is  dependent  on  its  surface  tension  and  the  amount  of 
surface  exposed,  the  amount  of  surface  energy  would  be  different 
for  the  same  sulphides,  depending  on  whether  they  had  been 
crushed  in  a  Marcy  mill  or  in  a  pebble  mill.  Now,  it  would 
seem  that  the  requisite  conditions  of  surface  energy  for  produc- 
ing the  most  dtsirable  surface-energj'  resultant  would  be  when 
the  particles  are  of  the  greatest  size.  This  is  more  evidently  true 
if  one  remember.'-  that  the  best  conditions  for  non-adsorption  of 
the  water  by  the  sulphide  is  to  have  pure  water  and  massive 
sulphide. 

Although  I  agree  with  Mr.  Moses  that  the  sulphide 
particles  from  a  grate  type  of  mill  are  discharged  re- 
gardless of  size,  on  the  other  hand,  this  statement  is 
only  half  the  story :  The  ball  mill  in  this  case  was  not  a 
filial  machine  but  was  an  intermediate  machine. 

When  ore  is  ground  in  a  closed  circuit  with  a  ball 
mill  and  a  classifier,  the  size  of  the  sulphide  particles 
sent  to  the  flotation  machines  is  not  determined  so  much 
by  the  type  of  mill  employed  as  upon  the  classifying 
conditions  under  which  the  pulp  has  been  classified.  The 
governing  factor  as  regards  size  of  sulphide  particles  in 
ball-mill  practice,  in  which  a  classifier  is  used,  is  deter- 
mined by  the  rlasfiifier  and  not  by  the  type  of  ball  mill. 

Evidently,  then.  Dr.  Gahl's  assumption  that  the  iron 
balls  exerted  an  influence  on  the  flotation  results  is  cor- 
rect. A.  P.  Watt. 

New  York,  Feb.  14,  1919. 


Graphite  Industry  in  Alabama 

In  the  article  "Graphite  Industry  in  Alabama"  on 
page  306  of  the  Feb.  15  issue  of  the  Journal,  pur- 
porting to  give  the  address  of  graphite  companies 
operating  in  Alabama,  the  address  of  this  company  is 
given  as  Sylacauga,  Ala.  This  is  incorrect,  the  offices 
of  this  company,  since  its  incorporation,  having  been 
in  this  city.  Dihio-Flake  Graphite  Co., 

P.   S.   Hay,   Treasurer. 

Montgomery,  Ala.,  Feb.  25,   1919. 


1918  Production  of  Carnotite 

In  regard  to  the  article  which  I  contributed  to  the 
Annual  Review  number  of  the  Journal,  I  beg  to  ad- 
vise that  I  was  mistaken  as  to  the  1918  production 
of  carnotite.  It  seems  that  the  information  received 
from  time  to  time  during  the  last  year  in  regard  to  the 
output  of  this  ore  was  misleading.  In  reality,  there 
was  a  total  production  of  8450  tons,  averaging  2% 
uranium  oxide  and  3*  to  4%  vanadium  oxide. 

Foote  Mineral  Co.,  H.  C.  Meyer. 

Philadelphia,   Penn.,    Feb.    20,    1919. 
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Post-War  Readjustments  in  Collecting 
Mineral  Statistics 

Washington  Correspondence 

Prior  to  the  war,  practically  all  statistics  of  domestic 
mineral  production  which  were  obtained  by  the  U.  S. 
Geological  Survey  were  upon  an  annual  or  semi-annual 
basis,  a  frequency  adequate  in  peace  times,  when  in- 
dustries changed  only  slowly  under  the  operation  of  the 
law  of  supply  and  demand,  but  entirely  inadequate  for 
war  times,  when  rapid  developments  and  readjustments 
take  place  in  many  if  not  most  of  the  important  in- 
dustries under  the  stimulus  of  greatly  increased  de- 
mands, the  cutting  off  of  imports  to  save  shipping,  and 
other  causes. 

During  the  war  fuel  statistics  were  collected  by  the 
Fuel  Administration  in  cooperation  with  the  Survey, 
and  statistics  for  certain  mineral  derivatives  were  col- 
lected by  the  War  Industries  Board,  but  the  Geological 
Survey  remained  the  principal  source  of  statistical  in- 
formation on  mineral  production. 

To  meet  the  needs  of  war  administration,  the  statis- 
tics of  production  for  most  of  the  mineral  substance.^ 
of  particular  importance  in  the  war  situation  were 
changed  to  a  monthly  instead  of  an  annual  basis ;  a  few, 
such  as  copper,  lead,  zinc,  and  aluminum,  were  reported 
weekly,  mainly  for  the  guidance  of  Government  pur- 
chasing agents.  In  many  instances  statistics  of  stocks 
and  commitments  were  also  added.  This  large  increase 
of  statistical  work  was  accomplished  without  increased 
appropriations  by  diverting  the  time  of  geologists  from 
more  purely  geologic  work. 

Most  of  the  frequent  statistics  were  for  confidential 
Government  use,  but  weekly  spelter,  quarterly  man- 
ganese, monthly  petroleum,  and  weekly  coal  and  coke 
returns  were  made  public,  together  with  occasional  re- 
ports on  graphite,  quicksilver,  and  magnesite. 

It  has  been  the  belief  of  those  in  charge  of  this 
work  that  many  of  the  country's  mineral  industries 
would  benefit  by  more  frequent  and  fuller  statistical 
returns  than  were  obtainable  before  the  war,  and  th'; 
producers  in  certain  industries  have  been  asked  to 
state  their  position  in  regard  to  the  usefulness  to  them 
of  more  frequent  statistics  and  their  willingness  to 
furnish  them.  The  majority  of  quicksilver  producers 
have  expressed  a  preference  for  quarterly  instead  of 
annual  statistics  of  production,  and  the  quarterly  basis 
will  be  maintained.  Many  of  the  smaller  copper  and 
lead  producers  desire  the  publication  of  monthly  figures 
of  production,  but  the  large  producers  are  almost  with- 
out exception  opposed  to  such  publicity.  Producers  are 
generally  opposed  to  publication  of  stocks  in  their  hand.-* 
or  in  transit,  although  some  express  a  willingness  to 
furnish  such  statistics  if  the  Government  also  publishes 
stocks  in  the  hands  of  consumers.  The  latter  is  a  large 
statistical   task. 

A  number  of  the  larger  producers  of  spelter  have 
expressed  their  unwillingness  to  continue  any  longer  the 
weekly  reports  of  production  and  stocks  that  were  made 
public  throughout  the  war,  so  that  during  1919  the 
spelter  statistics  will  revert  to  the  old  annual  basis. 
Statistics  of  coal  and  coke  production  will  continue  to 
be  published  weekly  during  the  life  of  the  Fuel  Admin- 
istration, but  thereafter,  unless  the  provisions  of  the 


Sundry  Civil  Bill  as  reported  by  the  House  are  modi- 
fied, they  must  return  to  the  pre-war  annual  basis,  a 
frequency  wholly  inadequate  for  an  industry  which  lies 
at  the  foundation  of  the  economic  structure  of  the 
countrj'.  According  to  present  plans,  production  statis- 
tics for  other  mineral  commodities  will  be  reported  with 
the  following  frequency :  Monthly  statistics  will  be 
published  for  crude  petroleum;  quarterly  statistics  will 
be  published  for  manganese  ores,  bauxite,  and  alumi- 
num, but,  for  the  latter,  value  only  can  be  obtained. 
Semi-annual  statistics  will  be  published  for  nickel, 
tungsten,  and  molybdenum.  Other  commodities  will  be 
reported  annually,  as  before  the  war. 


Scope  of  War-Minerals  Relief  Narrowed 

Washington  Correspondence 

Manganese,  chrome,  pyrites,  and  tungsten  are  the  only 
war  minerals  which  may  be  made  the  basis  of  a  claim 
against  the  Government  under  the  provisions  of  the 
validation  of  contract  law.  Payments  under  the  act 
must  not  exceed  $8,500,000.  With  these  important 
changes  from  the  original  proposition,  the  Senate 
and  House  each  agreed  without  serious  objection. 
The  section  of  the  law  covering  the  war-minerals 
claims,  which  was  drafted  by  Senator  Henderson,  of 
Nevada,  and  to  which  the  conferees  finally  agreed,  reads 
as  follows  in  its  entirety  (The  draft  of  this  section 
reproduced  on  p.  370  of  the  Journal  of  Feb.  22  met  with 
opposition  after  an  agreement  upon  it  had  been  reached 
by  the  conferees) : 

Sec.  5.  That  the  Secretary  of  the  Interior  be.  and  he  hereby 
is,  authorized  to  adjust,  liquidate,  and  pay  such  net  losses  as 
have  been  suffered  by  any  person,  firm,  or  corporation,  by  reason 
of  producing  or  preparing  to  produce,  either  manganese,  chrom^, 
pyrites,  or  tungsten  In  compliance  with  the  request  or  demand  of 
the  Department  of  the  Interior,  the  W^ar  Industries  Board,  the 
War  Trade  Board,  the  Shipping  Board,  or  the  Emergency  Fleet 
Corporation  to  supply  the  urgent  needs  of  the  nation  in  the  prose- 
cution of  the  war ;  sjild  minerals  being  enumerated  in  the  act  of 
Congress  approved  Oct.  5,  1918,  entitled  "An  act  to  provide  further 
for  the  national  security  and  defense  by  encouraging  the  produc- 
tion, conserving  the  supply,  and  controlling  the  distribution  of 
tliose  ores,  metals,  and  minerals  which  have  formerly  been  largely 
imported,  or  of  which  there  is  or  may  be  .an  inadequate  supply." 

The  said  secretary  shall  make  such  adjustments  and  payments 
in  each  case  as  he  shall  determine  to  be  Just  and  equitable  ;  that 
the  decision  of  said  secretary  shall  be  conclusive  and  flnal,  sub- 
ject to  the  limitation  hereinafter  provided  :  that  all  payments  and 
expenses  incurred  by  said  secretary.  Including  personal  services, 
traveling  and  subsistence  expenses,  supplies.  p<istaBe.  printing,  and 
all  other  expenses  incident  to  the  proper  prosecution  of  this  work, 
both  in  the  District  of  Columbia  and  elsewhere,  as  the  Secretary 
of  the  Interior  may  deem  essential  and  proper,  shall  bo  paid  from 
the  funds  appropriated  by  the  said  act  of  Oct.  6,  1918,  and  that 
said  funds  and  appropriations  shall  continue  to  be  available  tot 
said  purpose  until  such  time  as  the  said  secretary  shall  have  fully 
exorcised  the  authority  herein  granted  and  performed  and  com- 
pleted the  duties  hereby  provided  and  Imposed:  Provided,  how- 
ever. That  the  payments  and  disbursements  made  under  the  pro- 
visions of  this  section  for  and  In  connection  with  the  payments 
and  settlements  of  the  claims  herein  described,  and  the  said  ex- 
penses of  admlnlstrallon  shall  In  no  event  exceed  the  sum  of 
$8,500,000  :  And  provided  further.  That  said  secretary  shall  con- 
sider, approve,  and  disptise  of  only  such  claims  as  shall  be  made 
hereunder  and  filed  with  the  Department  of  the  Interior  within 
three  months  from  ami  after  the  approval  of  this  act:  And  pro- 
vided further.  Thai  no  claim  shall  bo  allowed  or  paid  by  said  sec- 
retary unless  It  shall  appear  to  the  satisfaction  of  the  said  secre- 
tary that  the  expenditures  so  made  or  obligations  so  Incurred  by 
the  claimant  were  made  In  good  faith  for  or  upon  property  which 
contained  either  manganese,  chrome,  pyrites,  or  tungsten  In  suf- 
flclent  quantities  to  be  of  commercial  Importance:  And  provided 
further.  That  no  claims  shall  be  paid  unless  II  shall  appear  to  the 
satisfaction  of  said  secretary  that  moneys  were  Invested  or  obllga- 
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tions  were  incurred  subsequent  to  Apr.  6,  1917,  and  prior  to  Nov. 
12,  1918,  in  a  legitimate  attempt  to  produce  either  manj^anese, 
cliTome,  pyrites,  or  tungsten  tor  the  needs  of  tlie  nation  for  the 
prosecution  of  the  wai-,  and  that  no  profits  of  an.v  kind  shall  b  ■ 
included  in  the  allowance  of  any  of  said  claims,  and  tliat  no  in- 
vestment for  mergly  speculative  purposes  shall  be  recognized  in 
any  manner  by  said  secretary  :  And  provided  further.  That  the 
settlement  of  any  claim  arising  under  the  provisions  of  this  section 
sliall  not  bar  the  United  States  Government,  through  any  of  its  duly 
authorized  agencies,  or  any  committee  of  Congress  hereafter  duly 
appointed,  from  the  right  of  review  of  such  settlement,  nor  the 
right  to  recover  any  money  paid  by  the  Government  to  any  party 
under  and  by  virtue  of  the  provisions  of  this  section,  if  the  Govern- 
ment has  been  defrauded,  and  tlie  right  of  recovery  in  all  such 
cases  shall  extend  to  the  executors,  administrators,  heirs,  and 
assigns  of  any  party. 

That  a  report  of  all  operations  under  this  section,  including  re- 
ceipts and  disbursements,  shall  be  made  to  Congress  on  or  before 
the  first  Monday  in  December  of  each  year. 

That  nothing  in  this  section  shall  be  construed  to  confci-  juris- 
diction upon  any  court  to  entertain  a  suit  against  the  United 
States :  Provided  further.  That  in  determining  the  net  losses  of 
any  claimant,  the  Secretary  of  the  Interior  shall,  among  other 
things,  take  into  consideration  and  charge  to  the  claimant  the 
then  market  value  of  any  ores  or  minerals  on  hand  belonging  to 
the  claimant,  and  also  the  salvage  or  usable  value  of  any  machin- 
ery or  other  appliances  which  may  be  claimed  was  purchased  to 
equip  said  mine  for  the  purpose  of  complying  with  the  request  or 
demand  of  the  agencies  nf  the  Government  above  mentioned  in 
the  manner  aforesaid. 


House  Gets  Complaint  on  Tin 

Washington  Correspondence 

A  complaint,  based  on  the  action  of  the  War  In- 
dustries Board  with  regard  to  tin,  has  been  brought  to 
the  attention  of  Congress  by  Representative  Moore,  of 
Pennsj'Ivania.  He  was  permitted  to  insert,  as  a  part 
of  the  record  of  proceedings  of  the  House,  a  letter  on 
the  subject  written  by  William  W.  Justice,  Jr.,  vice- 
president  of  the  N.  and  G.  Taylor  Co.,  of  Philadelphia. 
The  letter  is  as  follows: 

The  pig-tin  committee  .if  tlie  War  Industries  Board  arranged 
in  an  inter-Allied  agreement  for  the  purchase  of  a  quota  of  pig  tin 
tor  this  countiy.  All  arrangements  were  dislinctl.v  a  war  measure. 
and  a  quantity  of  pig  tin  was  bought,  on  the  authority  of  the 
War  Industries  Board,  for  American  consumers,  and  the  medium 
through  which  this  pig  tin  was  brought  to  tliis  country  was  the 
Steel  Products  Go.  (the  export  end  of  tlie  I'nited  States  Steel 
Corporation). 

We  are  led  to  believe  that  the  questionnaire  sent  out  by  the 
War  Industi'ies  Board,  and  t!ie  data  secured  by  them,  wei'e 
neithei'  complete  nor  thorough,  and,  based  on  certain  incomplete 
figures  which  they  piocured,  they  proceeded  to  buy  for  this 
country  from  ?.0,000  to  12.000  tons  of  Straits  pig  tin  at  a  Govern- 
ment cost  to  t!ie  consumer  of  72Jc.  per  lb.  With  the  cessation  of 
hostilities — in  fact,  prior  to  that — tlie  open-nuuket  price  of  pig 
tin  started  to  fall,  and  the  piesent  open-market  price  i.<!  some- 
thing less  than  .5  4c..  as  against  a  Government  monopoly  price  of 
7  2S  cents. 

The  War  Indi;stries  Board  insists  that  the  .Vmerican  consumers 
be  forced  to  use  this  7-Jc.  pig  tin,  and  consume  the  entire  quantity 
before  they  will  allow  the  American  consumers  to  benefit  by  the 
open-market  price  of  the  world.  In  other  words,  the  consumer 
has  to  cai-ry  the  burden,  and  it  is  this  vei-y  un--\merican  plan  of 
for.td  monopoly,  insisted  on  b.v  Mr.  Armsb.v.  that  we  wish  to  call 
to  yo,.r  attention  as  a  serious  menace  to  oiu-  industry. 

We  are  asked  to  compete  with  the  tin-plate  markets  of  the 
world  for  expoi't  trade.  The  British  manufactui'ers  have  access 
to  lower  costs  of  pig  tin  :  the  American  manufactmer  has  not. 
A\nien  pig  tin  was  being  bought  at  72Sc.  the  fixed  price  of  finished 
tin  plate  was  S7.7.'i.  The  Government  insists  on  holding  up 
the  cost  of  the  raw  material  to  72Jc.,  and  has  allowed  the  price 
of  the  finished  tin  plate   to  go  to   $7. .3."). 

We  believe  that  the  purchase  of  these  lO.OOO  tons  of  pig  tin 
through  the  United  States  Steel  Products  Co.  .-iliould  be  looked 
on  as  a  war  measure.  No  longer  is  need  evident  for  tin  legula- 
tion.  and  the  sooner  a  free  market  is  established  the  better.  The 
logical  solution  is  to  let  down  at  once  the  bais  on  imports.  The 
loss  incurred  on  the  tin  now  held  by  the  Steel  Products  Co.  .should 
be  charged  to  profit  and  loss  account  of  the  war.  and  not  be  borne 
as  a  buidcn  by  the  Jimei'ican  manufacturer. 


No  redress  is  seemingly  to  be  secuied  through  the  War  In- 
dusti'ies  Board,  which  naturally  is  loath  to  go  to  Congress  and 
ask  for  the  assiunption  on  the  part  of  the  Government  of  the 
four  or  five  million  dollars  represented  b.v  the  difference  between 
the  cost  of  the  pig  tin  that  it  bought  and  the  present  market.  We 
have  had  letters  from  a  number  of  tin-plate  manufacturers  agree- 
ing with  oui-  position,  and  we  urge  you  to  give  your  attention  to 
this  situation,  which  has  been  given  considerable  publicity  in  the 
trade  papers. 

The  injustice  of  the  situation  is  so  apparent  that  we  beg  your 
careful    consideration   and   action. 


Salvage  of  Machinery 

We  are  glad  to  give  immediate  publicity,  as  re- 
quested, to  the  matter  dealt  with  in  the  followinjr 
communication: 

r.NiTi-;!!   .States   Shifpi.m;   Boaku 
ISmerck.scy  F'leet  Corporation 

Pliiladelpliia.  Penn. 
February   12.    1919. 
-Mr.  Bradley  Stoughton. 

Secretary.   American   Institute   of    .Mining   Engineers, 
29  West  39th  St..  New  York  City. 
.My  dear  Mr.   Stoughton : 

I  hope  to  be  able  personally  to  be  in  New  York  some  time  dur- 
ing the  meeting  next  week  of  the  Institute,  and  to  bring  before 
some  of  the  engineers  a  matter  in  which  I  believe  they  hiight 
be  of  considerable  a.ssistance  both  to  the  United  States  and  to 
the  mining  and  metallurgical  companies  with  which  they  are 
connected.  In  case,  however,  I  am  unable  to  be  present.  I  am  going 
to  ask  you  to  call  to  the  attention  of  those  interested  the  fact 
that  the  Government  has,  through  the  Emergency  Fleet  Corpora- 
tion, a  very  large  quantity  of  machinery  of  a  most  varied  char- 
acter for  salv.age.  The  greatei-  part  of  this  equipment  is  new 
(such  as  machine  tools  of  all  kinds,  pumps,  cranes,  electrical 
equipment,  air  compressors,  piping,  and  similar  material),  and 
there  is  also  a  quantity  of  shipyai-d  material  which  foi-  some 
time  will  be  increasing,  tlie  greater  part  of  which  iias  been  used 
during  the  pa:.t  two  years.  The  disposal  of  tliis  material  is.  of 
I  ourse,  a  serious  pi  oblem  for  the  Emergency  Fleet  Corporation. 
and  it  is  desiretl  to  accomplish  it  in  such  a  way  that  the  Gov- 
ernment's inteiests  will  be  protected  so  far  as  possible,  and  also 
with  due  regard  to  the  market  conditions  in  the  various  lines 
of  manufacture  involved. 

It  is  naturally  desired  to  move  as  great  an  amount  as  possible 
uf  this  excess  material  to  foreign  countries  ;  and  mining  engineers, 
theiefore,  who  have  foreign  connections,  might  well  be  advised 
of  tlie  situation.  The  greater  part  of  the  excess  material  can  be 
made  ready  foi'  exceedingly  prompt  shipment  from  warehouses 
widely  scattered   throughout   the   country. 

.Vlthough  it  is  not  the  policy  of  the  Fleet  Corporation  to  make 
an  undue  sacrifice  in  the  matter  of  price,  particularly  on  new 
machinery,  it  is  the  desire  of  the  Corporation  to  liquidate  its 
holdings  in  excess  material  in  as  I'easonable  a  time  as  possible : 
and  I  think  it  would,  therefore,  be  to  the  distinct  Interest  of  pur- 
chasers of  equipment  to  make  it  a  practice  to  first  inquire  if  the 
material  desii'ed  is  available  in  any  of  ^the  warehouses  of  the 
Emergency  Fleet  Corporation  befoie  placing  orders  thiough 
ordinai'y  channels.  The  more  quickly  the  market  can  be  re- 
lieved of  this  n:aterial,  tlie  soonei"  will  normal  conditions  return, 
and  I  feel  that  the  interest  of  the  Government,  the  manufacturer 
and  consumer,  will  .all  best  be  served  by  engaging  in  a  cooper.ative 
wa.v  to  absorb  this  property. 

Mr.  G.  Woolfo'k.  late  in  charge  of  various  activities  of  the  War 
Industrii'S  Board,  is  to  handle  the  salvage  end  of  the  Emergency 
Fleet  Corporation,  and  to  him,  at  140  North  Broad  St.,  Phihuiel- 
phia.   Penn..   all  inquiries  should  be  addressed. 

I  would  appreciate  it  very  much  if  you  would  call  this  matter 
1(1  the  attention  of  the  engineers  when  some  convenient  oppor- 
lunity  pre.sents  itself.  Vouis  very  tiuly. 

W.     .MlRRAV     S.V.NPERS. 

.\eting  ni.inager.  Division  of  C:ini  ellations.  .Vdjustments  and 
Salvage. 


Objection  by  Senator  Walsh,  of  Montana,  lost  to  the 
Henderson  potash  bill  the  only  opportunity  it  had  of 
being  considered  in  the  Senate.  Even  had  the  matter 
;been  permitted  to  come  up  for  discussion,  it  is  believed 
that  its  chance  to  pass  would  have  been  small.  The  con- 
sumers of  potash,  who  include  farmers,  are  understood 
to  be  a  unit  against  restricting  the  free  importation  of 
loreign  potash. 
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February  Mining  Dividends 

Dividends  paid  in  February,  1919,  by  18  United  States 
mining  and  metallurgical  companies  making  public  re- 
ports amount  to  $8,088,946,  as  compared  with  $12,577,- 
611  paid  by  21  similar  companies  in  February,  1918. 
Canadian  and  Mexican  mining  companies  paid  $1,568,- 
.=^00  in  February,  1919,  as  against  $1,606,497  in  1918. 
The  only  holding  company  which  paid  in  February  was 
the  White  Knob  Copper  and  Development  Co.,  which 
disbursed  $10,000,  or  5c.  a  share. 

L'nited  States  Mining  and  Motallureiral 

Comp.ini<9                       Situation                      Per  Shan-  Total 

Am.  Zinr.  Lead  &  Sni,  p<d V,  S.  $1   50  120.810 

.\naeonda.  e.  8.  1 Mont.  1    50  3,496.875 

Barnes  King,  eg Mont.  10  40.000 

Caledonia. fa   Ida.  01  26.050 

Chief  Cons.  l.s....- I'tah  12S  110.528 

Cresson  Cons.,  g Colo.  10  122.000 

Kirst  Nat   Cop Calif.  15  90.000 

C.olden  Cyele,  g Colo.  03  45,000 

Homestake.g S.  D.  50  125.580 

Internal    Nickel,  pfd r.  S.-Can.  150  133.689 

IronCap.c .\rii.  25  36.225 

Miami,  c      .\rii.  100  747,114 

.Mohawk,  c Mieh.  2  00  200,000 

.Vew  Jersey  Zinc  I".  S.  4  00  1.400.000 

I'nited  Eastern,  g     .  .-^rii.  05  68,150 

Tnited  Verde,  c     ...  .\ri«.  1    50  450.000 

rnited  Verde  Ei..  c  .\rij.  75  787.500 

West  End  Cons..  g.s Nev.  05  89.425 

Canadian  and  Mexican  Companies  Situation  Per  SImre  Total 

.\mparo.  g.s Mei.  $0  04                   80.000 

Coniagas.  8     Ont.  25  lOO.OOO 

Oranby  Cons.,  c B.C.  2  50  )75,00O 

Greene  Cananea,  c Mex.  1    50  750,000 

Hollinger.  g.s   Ont.  05  246.000 

Rambler-Cariboo,  l.l    B  C.  01                    17,500 

Total  dividends  in  the  first  two  months  of  the  year 
were  as  follows,  the  figures  for  1918  being  given  in 
parentheses:  United  States  mining  and  metallurgical 
companies  $17,388,568  ($20,021,013);  holding  compan- 
ies $330,000  ($330,000);  Canadian.  Mexican  and  Cen- 
tral American  companies.  $3,149,572    ($4,036,627). 


Chronolog>'  of  Mining,  February,  1919 

Feb.  1 — Fire  broke  out  in  Belgrade  mine  of  Pickands, 
Mather  &  Co.  at  Biwabik,  Minn.,  one  miner  being  suf- 
focated.— Ore-storage  warehouse  opened  at  Picher,  Okla., 
by  Tri-State  Operators'  Association. 

Feb.  .3 — Conference  begun  on  Jan.  31  between  copper 
company  employees  and  Secretary  of  Labor  terminated 
in  Washington. — Steel  plant  of  Nova  Scotia  Steel  and 
Coal  Co.  shut  down  temporarily. 

Feb.  4 — Application  of  Butte  &  Superior  company  for 
modification  of  injunction  in  Minerals  Separation  case 
denied  by  U.  S.  District  Judge  G.  M.  Bourqufn  at 
Helena,  Mont.,  leaving  status  of  case  unchanged  pending 
decision  of  U.  S.  Supreme  Court. ^ — Bounty  on  Canadian 
iron  ore  advocated  to  Canadian  government  at  Ottawa 
by  deputation  from  various  northern  Ontario  districts. — 
Temiflkaming  shareholders  agree  on  purchase  of  Dolly 
Varden  and  Wolf  silver  mines,  in  British  Columbia. 

Feb.  6 — Wage  reduction  at  Great  Falls  and  Anaconda 
smelteries  ordered  by  Anaconda  Copper  Mining  Co. 

Feb.  7— Strike  ordered  in  Butte  district  by  I.  W.  W. 
— Utah  Copper  Co.  reduces  wages  of  miners  and  millmen 
approximately  75c.  per  day. — Consolidation  announced 
of  controlling  intere.sts  in  Rochester  Mines  and  other 
Rochester,  Nev.,  companies,  eliminating  pending  litiga- 
tion between  Rochester  Mines  and  Rochester  EUla  Fina. 
— Sixth  annual  meeting  at  Butte  of  Montana  section  of 
American   Institute  of  Mining   P^ngincers. 

Feb.  8 — Clark  and  Sultana  mines  at  Ironton,  Minn., 
closed  down. 


Feb.  10 — Strike  declared  at  Jerome,  Ariz.,  when  cop- 
per companies  reduced  wages  75c.  per  day. — Wages  re- 
duced in  Clifton-Morenci-Metcalf  district  of  Arizona. — 
Ea.st  Butte  smeltery  at  Butte,  Mont.,  shut  down. — Joint 
meeting  of  Founder  Societies  in  Engineering  Societies 
Bldg..  in  New  York. 

Feb.  11 — Report  on  gold  situation  submitted  to  Secre- 
tary of  Treasury  by  committee  appointed  on  Nov.  2. — 
Anaconda  concentrator  closed,  owing  to  Butte  strike. — 
United  Verde  and  United  Verde  Extension  companies 
issue  joint  ultimatum  warning  striking  employees  to 
return  under  penalty  of  indefinite  shutdown. — Smel- 
teries in  Salt  Lake  Valley,  Utah,  reduce  wages  65  to  75c. 
per  day. — Annual  meeting  of  Idaho  Mining  Association 
begun  at  Boise. 

Feb.  12 — Anaconda  acid  plant  closed,  owing  to  Butte 
.''trike. 

Feb.  13 — Hearing  of  potash  producers  begun  before 
Senate  Committee  on   Mines  and   Mining. 

Feb.  14 — Mines  and  smelteries  of  Verde  district, 
Arizona,  closed  down  upon  failure  of  men  to  report  for 
work.    Cuyuna  Mille  Lac  mine,  at  Ironton,  Minn.,  closed. 

Feb.  17 — Butte  strike  called  off  after  men  have  been 
out  nine  days. — First  locomotive  fired  on  Montana 
Southern  Ry.  of  Boston  &  Montana  Development  Co. 
— Annual  meeting  of  American  Institute  of  Mining 
Engineers  begun  in  New  York. 

Feb.  18 — Meetings  held  in  Pittsburgh  by  Associated 
Manufacturers  of  Merchant  Pig  Iron  and  by  American 
Pig  Iron   Association. 

Feb.  28 — Trustees'  sale  of  plant  and  mines  of  U.  S. 
Manganese  Corporation  at  Harrisonburg,  Virginia. — 
Validation  of  contracts  bill  signed  by  President. 


Mining  Regiment  Sails  for  Home 

After  several  delays  and  consequent  disappointments 
the  27th  Engineers  sailed  from  St.  Nazaire  late  on 
Mar.  4  on  the  S.  S.  "Dakotah,"  with  the  expectation 
of  reaching  New  York  about  Mar.  16.  A  cablegram 
to  this  effect  was  received  from  Colonel  Perry  on  the 
day  of  sailing,  so  the  regiment's  arrival  is  now  con- 
fidently awaited. 

As  the  27th  nears  home,  it  is  gratifying  to  nore 
that  the  Comfort  Fund  has  practically  attained  its  goal 
of  $20,000.  the  total  receipts  to  date  falling  .short  of 
that  amount  by  only  a  few  dollars.  There  will  be 
ample  need  for  the  balance  on  hand,  as  in  addition  to 
providing  a  welcome  for  the  returning  men,  there  will 
doubtless  b  many  expenditures  for  incidentals  between 
now  and  the  time  when  the  regiment  is  mustered  out. 

now    Till-;   COMFoKT    KfNP    STANHS 

Keii-lptK   to  .Inn    1,    l!)1!>,   IncludlnR   interest tl»,*4S.2l 

.M««kn  Mining  nnd  Knglneoring  Society 111.00 

W.   H.  Corlvoiild    6.6« 

IXiviT     Ijilinnitory     2.00 

W.    I.,.    .Striuiw    10  OO 

ICmphn-eis    Hrnden    Copper    Co..    Chile 34.00 

W    (•    J.    Unrtols    SO?" 

.Inniinrv    intert'St    16  1 1, 

H.   v.   MbxwpII    R  00 

l.ponBrd     liophr     BOO 

Cnrl  .1    Trniierman  (aecond  contribution) BOO 

Cnrl  Tombo    *  "0 

('hiirle.«   l.,<>  Vnmieur   (monthly) BOO 

Ketininry    InlereM    16.44 

n.    ',V.    Ilnll    10.00 

Total    ,  $19,998  90 

Checks  should  be  made  payable  to  W.  R.  Ingalls, 
treasurer   of   the    Association    of   the    27th    Engineers. 
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The  27th  Engineers  sailed  from  St.  Nazaire  for 
New  York  on  Mar.  4,  and  will  probably  arrive  here 
about  Mar.  16.  There  will  be  a  lot  of  good  mining 
engineers  and  miners  who  will  soon  be  wanting  jobs. 
We  hope  that  all  of  our  friends,  and  their  friends,  will 
immediately  give  consideration  to  this  important  matter. 


The  Lead  Producers'  Committee 

THE  Lead  Producers'  Committee  for  War  Service 
has  published  a  pamphlet,  giving  a  brief  history  of 
the  activities  of  the  several  organizations  that  were 
formed  by  the  lead  producers  of  the  United  States,  both 
to  aid  the  Government  in  its  purchases  of  pig  lead  and, 
later,  to  take  charge  of  the  distribution  of  the  supply, 
this  historical  sketch  having  been  prepared  at  the  re- 
quest of  the  historical  branch  of  the  General  Staff  of 
the  War  Department.  Prepared  by  Arthur  K.  Mitchell, 
secretary  of  the  committee,  it  gives  a  concise  and  ac- 
curate account  of  what  was  done  by  the  lead  producers, 
beginning  with  April,  1917,  and  ending  with  December, 
1918.    It  makes  a  very  gratifying  record. 

This  was  a  case  in  which  the  whole  business  was  left 
to  the  producers  themselves.  There  was  neither  Govern- 
ment regulation  nor  official  price-fixing.  The  entire 
expense  of  the  work  was  borne  by  the  producers.  They 
secured  for  the  Government  its  supply  of  lead  on  very 
economical  terms.  On  numerous  occasions  the  producers 
generously  sacrificed  themselves  in  the  interest  of  the 
Government.  Whenever  an  agreement  conditional  upon 
future  conditions  had  been  drawn,  the  producers  lived 
up  to  it  so  long  as  it  was  in  favor  of  the  Government, 
but  if  it  turned  in  favor  of  themselves  they  waived 
their  rights.  With  the  Government  it  was  a  case  of 
"heads  I  win,  tails  you  lose." 

With  this  generous  a:.d  excellent  management,  so 
much  of  which  was  due  to  the  intelligent  leadership  of 
Clinton  H.  Crane,  president  of  the  St.  Joseph  Lead  Co., 
the  lead  producers  had  the  satisfaction  of  seeing  their 
industry  enter  into  the  chaotic  post-war  period  in  a 
far  better  condition  than  any  other  of  the  major  metal 
industries.  The  history  of  the  lead  industry  during  the 
war  will  always  be  a  shining  example  of  the  advantage 
of  trusting  to  the  patriotism  of  people,  even  if  they  be 
interested,  and  letting  the  men  of  an  industry  do  the 
things  that  they,  best  of  all,  know  how  to  do. 


American  Mining  Congress 

THE  American  Mining  Congress  was  organized  in 
Denver  in  1896  for  the  purpose  of  securing  Federal 
aid  for  the  mining  industry  through  the  creation  of  a 
Department  of  Mines  with  a  member  of  the  President's 
Cabinet  for  its  head.  That  aim  has  not  been  attained, 
and  the  question  might  well  be  asked,  "Have  the  re- 
sults which  it  has  accomplished  been  worth  the  efforts 
expended?" 


A  complete  answer  to  the  question  would  be  a  recita- 
tion of  its  activities  and  a  biography  of  J.  F.  Callbreath, 
who  has  been  its  secretary,  its  heart  and  soul,  ever 
since  its  organization.  Did  space  permit,  it  would  be 
our  pleasure  to  print  in  full  Mr.  Callbreath's  address 
before  the  California  chapter  of  the  congress  at  its 
organization  on  Jan.  15,  1919,  in  which  he  followed  the 
history  of  the  organization  from  1896  to  the  present. 
In  a  short  editorial  we  can  do  justice  to  neither  Mr. 
Callbreath  nor  the  organization,  but  in  passing  we  can- 
not refrain  from  pointing  to  a  few  of  those  activities 
that  have  had  a  material  influence  upon  the  industry. 

The  conception  of  a  Department  of  Mines  did  not 
meet  with  sufficient  support  to  carry  it  through,  but  a 
few  years  later  a  Bureau  of  Mines  was  suggested.  At 
first  this  met  with  scant  support,  and  when,  finally,  a 
bill  authorizing  it  did  pass  Congress,  it  was  necessar>' 
to  redouble  efforts  in  order  that  this  bureau  might  be 
of  benefit  to  Western  mines. 

Congress  has  continued  to  support  the  Bureau  of 
Mines  in  its  ever-widening  field  of  activities,  and  is 
responsible  to  no  small  extent  for  the  benefits  which 
that  Bureau  has  extended  to  the  mining  industry.  This 
organization  has  always  opposed  the  action  of  the  Fed- 
eral Government  in  exercising  control  over  water 
powers  and  mineral  rights  within  the  several  states  and 
territories,  claiming  that,  with  the  formation  of  the 
state  government,  Federal  control  should  cease.  Failing 
to  convince  the  East  of  the  justice  of  the  attitude  of 
the  West,  it  has  fought  valiantly  for  provisions  in  the 
leasing  bills  that  would  make  it  possible  to  develop  the 
resources  of  the  West,  and  it  now  points  with  some 
justice  to  the  coal  situation  on  the  Pacific  Coast,  where, 
with  quantities  of  good  coal  near  tidewater  in  Alaska, 
none  is  available  for  Pacific  Coast  cities. 

Ever  since  1913,  when  an  income-tax  bill  was  before 
Congress,  the  American  Mining  Congress  has  taken 
an  active  part  in  an  endeavor  to  see  that  mines  were 
taxed  no  more  than  their  just  proportion.  Our  legisla- 
tors refused  for  a  long  time  to  recognize  the  fact  that 
the  receipts  of  a  mine,  less  expenses,  did  not  equal  in- 
come. They  refused  to  acknowledge  that  a  mine  was 
a  wasting  asset,  and  that  income  was  not  always  in- 
come. This  is  not  now  the  case,  and  it  is  not  so,  largely 
because  of  the  incessant  efforts  of  Mr.  Callbreath  and 
his  associates  to  show  legislators  the  justice  of  their 
contention.  Not  only  in  this  particular,  but  in  the 
making  of  later  laws  and  interpretations,  have  the  mem- 
bers of  the  Mining  Congress  performed  notable  service 
in  guiding  the  work  of  committees  and  the  decisions  of 
the  department. 

In  reference  to  the  war-minerals  relief  measures, 
the  Mining  Congress  has  taken  a  strong  stand  in  be- 
half of  those  who  have  lost  money  through  their  elTorts 
to  mine  certain  minerals  the  production  of  which  was 
represented  by  Government  authorities  as  essential  to 
our  winning  of  the  war. 
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The  latest  plan  of  the  Mining  Congress  proposes 
to  increase  its  influence  by  dividing  its  work  into 
eight  subdivisions,  each  to  be  in  charge  of  a  specialist 
familiar  with  the  ores  or  minerals  coming  particularly 
under  his  supervision.  It  is  hoped  that,  with  each 
branch  of  the  industry  in  the  care  of  one  who  knows  it 
thoroughly,  all  branches  of  mining  may  cooperate  to 
advantage  when  any  one  particular  industry  needs  Fed- 
eral aid.  The  financing  of  the  congre.ss  for  this  pur- 
pose is  a  rather  formidable  undertaking,  but  Mr.  Call- 
breath  enjoys  difficult  situations,  and,  if  the  idea  .e- 
ceives  any  appreciable  support  from  the  industries  af- 
fected, he  will  carry  it  through. 


Standardization  of  Salaries 

ONE  of  the  ditfuulties  early  encountered  by  the 
U.  S.  Railroad  Administration  was  that  presented 
by  the  wide  variation  in  the  salaries  of  the  various 
technical  engineers  in  its  employment.  The  Board  of 
Wages  and  Working  Conditions  undertook  the  task 
of  classifying  these  engineers  and  fixing  their  salaries, 
but  gave  it  up  as  a  bad  job.  Finally  the  problem  of 
grading  the  engineer  employees  of  the  railroads  was 
taken  up  by  the  American  Association  of  Engineers, 
and  that  body  succeeded  in  evolving  a  fairly  consistent 
schedule,  which  has  been  recommended  to  the  adminis- 
tration. 

The  duties  and  responsibilities  of  the  higher  officials 
vary  so  much  that  nothing  was  attempted  where  the 
services  rendered  were  worth  more  than  $.5000  per 
annum.  In  the  case  of  lower-salaried  men — and  these 
make  up  the  greater  portion  of  the  engineering  staff — 
the  committee  chose  a  title,  then  stipulated  the  nature 
of  the  work  performed  under  that  title,  and  suggested 
a  suitable  salary.  Whether  the  particular  salaries  are 
proper  today,  or  would  be  at  some  other  time,  is  a 
matter  of  no  great  moment.  The  important  point  is 
that  the  committee  arrived  at  a  comparative  value  of 
the  services  performed,  and  classified  the  men  accord- 
ingly. 

This  regulation  of  salaries  brings  up  the  suggestion 
that  each  one  of  the  engineering  societies  should  fix 
or  standardize  the  salaries  of  its  own  members.  Is 
such  a  thing  possible  or  desirable? 

There  is  .something  abhorrent  to  the  technical  gradu- 
ate in  the  idea  of  a  union  that  has  for  its  main  object, 
or  even  for  one  of  its  objects,  the  fixing  or  maintenance 
of  wages.  It  is  inconsistent  with  the  popular  idea 
of  "every  one  for  himself,  and  the  devil  take  the  hind- 
moat,"  or,  to  put  it  in  less  homely  terms,  it  is  in- 
consistent with  the  American  idea  of  independence. 
Every  graduate  knows  when  he  comes  out  of  college 
that  he  will  be  valued  at  little  more  and  receive  little 
more  than  a  common  laborer,  but  he  also  knows,  or 
thinks,  that  there  is  no  technical  position  in  his  chosen 
field  to  which  he  may  not  attain  if  he  works  hard  and 
honestly. 

A  union  or  as.MOCiation  of  junior  engineers  might  be 
formed  and  might  l>e  of  material  assistance  to  the 
younger  members  of  the  profession  in  standardizing 
their  salaries.  That  such  a  protective  organization  has 
never  been  formed  may  be  due  to  the  lack  of  its  need, 
or,  possibly,  to  the  inability  of  those  who  do  need  it 
most  to  form  such  an  association.     The  better  men,  the 


men  who  make  such  a  thing  a  success,  advance  step 
by  step,  and  are  soon  out  of  the  class  needing  help. 
Such  men  would  have  little  more  than  an  academic 
interest  in  the  association  that  rendered  them  little 
assistance  on  their  way  up. 

It  is  doubtful  if  engineers  are  yet  ready  to  undertake 
the  standardization  of  their  own  pay  and  employment; 
though,  as  a  matter  of  good  business  management,  it 
may  be  done  for  them  in  the  case  of  large  organizations 
employing  many  engineers.  On  the  other  hand,  when 
a  young  man  has  worked  night  and  day  for  years  to 
put  himself  through  college,  it  is  with  some  irony  that 
he  reads  the  advertisements  under  "Position  Vacant.  ' 
The  first  one  may  indicate  that  rock-drill  men  are 
wanted  at  $5.50  per  eight-hour  shift.  The  second  ad- 
vertisement may  call  for  an  assayer  and  chemist — 
one  who  is  familiar  with  cyanidation  and  flotation,  can 
make  accurate  surveys,  and  understands  mine  book- 
keeping— at  a  salary  of  $100  per  month  at  the  start. 
That  means  $4  per  day  for  a  14-hour  day,  and  seven 
days  a  week.  The  beginner,  at  this  juncture,  may  well 
conclude  that  there  ought  to  be  a  union  among  mining 
engineers,  a  union  that  would  see  to  it  that  brains 
were  paid  at  least  as  much  as  brawn.  And  it  does  seem 
unfair  that  acquisition  of  a  college  education  should 
place  a  man  at  a  financial  disadvantage  as  compared 
with  one  who  has  had  a  few  months'  training  at  some 
purely  mechanical  operation. 

If  these  two  jobs  were  to  be  permanent — if  the  work 
and  the  compensation  in  both  were  to  remain  indefi- 
nitely the  same— there  would  be  a  real  need  of  protect- 
ing the  numerically  smaller  class.  But  they  do  not 
remain  the  same.  The  miner  will  hardly  get  more, 
war  times  excepted,  and  the  six-hour  day  is  not  yet 
in  sight;  but  the  assayer-chemist-surveyor-bookkeeper 
has  something  to  work  forward  to.  He  may  get  into 
the  mine;  he  may  become  a  shift  boss,  a  foreman,  a 
superintendent,  or,  finally,  manager  of  the  property,  and 
he  retains  his  small  salary  only  so  long  as  that  is  the 
limit  of  his  capacity. 

One  practical  difficulty  in  the  standardization  of 
salaries  for  a  group  in  a  profession  is  that  brains  can- 
not be  standardized,  or,  rather,  they  will  not  remain 
standardized.  If  they  are  only  equal  to  a  certain 
quantity  of  work,  something  that  can  be  definitely 
measured,  then  a  rate  of  pay  can  be  apportioned,  but  a 
real  live  brain  is  constantly  growing  and  expanding 
by  imperceptible  decrees,  making  itself  more  useful, 
though  its  daily  task  may  not  have  cnanged. 

Though  standard  compensation  is  possible,  reason- 
able, and  advisable  in  the  junior  technical  staff  of 
a  large  organization,  such  as  that  of  a  railway  com- 
pany, it  is  difficult  to  demonstrate  that  it  would  be 
practicable  or  of  sufficient  benefit  to  attempt  it  for 
any  branch  of  the  engineering  profession  as  a  whole. 


The  pas.sage  of  the  bills  in  Congress  for  relea.'te  of 
the  wheat  nnirkct  and  the  validation  of  war  contracts, 
and  the  gradual  crumbling  .-iway  of  the  prices  for  iron 
and  steel,  are  eruouraging  with  regard  to  the  readjust- 
ment of  industrial  conditions.  The  enlightened  policy 
of  the  Army  officials  in  putting  the  Government's  stocks 
of  copper  in  the  hands  of  the  producers  for  gradual 
liquidation   is  another  good   feature.     One  of  the  best 
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things  of  all,  however,  was  the  firm  and  finely  American 
stand  of  Ole  Hansen  in  Seattle,  who  posted  a  plain 
signboard  pointing  the  road  that  leads  away  from 
dissension  and  discord. 


The  Index  for  Vol.  106  of  the  Joional  is  now  ready 
for  distribution  and  will  be  mailed  only  to  those  who 
request  it.  Those  who  wish  a  copy  of  the  Inde.x,  are 
requested  to  send  for  it  promptly.     A  postcard  will  do. 


I  BY  THE  WAY  | 

"I  have  discovered  a  device,  which  I  keep  secret,  by 
which  I  can  locate  the  main  gas  strata  underground," 
wrote  the  "discoverer"  to  the  U.  S.  Bureau  of  Mines 
last  year.  "I  am  not  financially  fixed  to  carry  the  plans 
out  very  rapidly,  but  I  managed  to  drill  several  wells 
with  success  in  a  new  field.  If  I  can  get  a  chance  to 
help  the  Government  in  this  war,  I  will  ask  only  a  rea- 
sonable salary  and  expenses.  I  can  detect  these  gas 
belts  riding  in  an  automobile  or  some  other  way  as  long 
as  I  can  get  over  the  field.  In  that  way  it  doesn't  take 
me  long  to  get  over  the  ground.  I  don't  think  any 
geologist  can  locate  gas  strata  in  a  prairie  or  green 
field  and  tell  whether  he  is  over  an  oil  belt  or  gas  alone, 
but  I  claim  I  can." 


The  movement  to  compensate  industrial  accidents 
without  suits  to  prove  negligence  of  the  employer  is 
one  of  the  most  striking  in  the  field  of  labor  legislation 
in  recent  years.  From  indifference  and  even  hostility 
hardly  more  than  a  decade  ago,  the  principle  has  ob- 
tained acceptance  in  all  but  10  states  of  the  Union; 
and  the  day  seems  not  far  distant  when  the  obsolete 
system  of  damage  suits  and  charges  and  counter  charges 
of  negligence  and  contributory  negligence  will  no  longer 
be  used  in  the  disposition  of  industrial  injury  claims. 
The  subject  is  brought  up  to  date  in  Bulletin  243  of 
the  U.  S.  Bureau  of  Labor  Statistics,  which  supple- 
ments earlier  publications  and  presents  the  action  of 
the  courts  and  legislatures  during  the  years  1917  and 
1918.  Five  new  states  came  into  the  compensation 
fold  in  1917  and  one  state  was  added  in  1918,  and 
amending  and  supplemental  laws  were  enacted  in  more 
than  30  jurisdictions. 


The  old-style  type  of  prospector  yielded  results,  partly 
due  to  the  fact  that  there  were  so  many  of  him.  Watch 
the  scout  patrols  of  some  colony  of  ants,  and  you  will 
observe  many  of  them  wandering  around  as  if  demented. 
But  as  soon  as  one  makes  a  strike,  the  news  spreads 
rapidly,  and  traflSc  is  organized  along  certain  routes, 
while  vague  and  random  prospecting  still  continues  in 
the  vicinity  of  the  "famous  mines"  of  sugar,  rice,  or 
whatever  chances  to  be  the  temporary  boom.  Fre- 
quently the  ant  gets  results  simply  because  instinct 
governs,  rather  than  orthodox  theories  as  to  the  genesis 
of  sugar  deposits.  The  adherence  to  orthodox  beliefs 
limits  the  field  of  the  scientific  prospector.  A  belief  in 
the  persistence  of  orthodoxy  may  even  prove  disastrous, 
as  shown  by  an  old  yarn  published  in  Galaxy  of  April, 
1872.  Two  prospectors  in  the  Reese  River  country,  in 
Nevada,  had  just  bought  a  ham,  regardless  of  high 
prices.      They    boiled    it    and    ate    sparingly,    it    being 


doubtful  if  more  could  be  purchased.  When  a  Jewish 
neighbor  came  to  call,  however,  they  felt  perfectly  safe 
in  inviting  him  to  dinner.  To  their  consternation,  the 
ham  began  to  disappear  at  an  alarming  rate.  In  a 
diplomatic  way  one  partner  in  the  grubstake  brought 
up  the  subject  of  the  Mosaic  prohibition  of  swine's 
flesh.  "Oi,  Oi,"  said  the  guest,  cutting  off  another 
chunk  of  ham,  "Ven  Moses  wrote  dot,  he  had  a  bunch 
of  sheeps  for  sale,  yet." 


There  has  been  more  or  less  speculation  (mental 
speculation)  during  recent  years  is  to  whether  the  pros- 
pector, now  rare,  will  finally  become  extinct.  He  will, 
if  the  people  with  the  coin  decline  to  take  any  risks  and 
the  people  with  goods  and  scientific  ability  refuse  to 
barter.  But  it  is  expecting  too  much  to  ask  that  the 
engineers  and  assayers  should  be  the  sole  encouragers. 
An  illustration  of  the  old-time  mining  life  is  afforded 
by  the  story  of  E.  C.  Bassick  and  his  experience  in  the 
little  camp  of  Rosita,  Colo.  In  earlier  days  Bassick  had 
hunted  for  gold  in  Australia,  finding  little  wealth  and 
losing  his  health.  In  1877  he  was  literally  "bumming" 
his  way  around  Rosita,  prospecting  in  a  dreamy,  luckless 
way.  One  day  he  sat  on  the  ground,  doubtless  cussing 
his  luck,  pounding  aimlessly  on  a  boulder  that  hundreds 
of  experts  had  passed  by  with  disdain.  A  chip  of  the 
boulder  aroused  his  curiosity;  and.  with  a  handful  of 
specimens,  he  hunted  around  for  some  person  with 
money  and  good  nature.  Picking  out  the  most  promising 
individual,  he  offered  a  half  interest  (fifty-fifty,  no  less) 
for  the  sum  of  $25.  Nothing  doing.  Somewhat  dis- 
couraged, he  trudged  along  and  happened  to  see  a  load 
of  cordwood  being  unloaded  at  the  door  of  an  assayer's 
shack.  So  Bassick  hustled,  made  a  bargain  with  the 
assayer,  sawed  the  wood,  had  his  specimens  assayed, 
and  thus  obtained  a  means  of  strengthening  his  position 
in  a  financial  deal.  Within  three  years  he  had  taken 
out  of  his  mine  about  .5450,000  and  then  sold  it  for 
$300,000  cash  and  $1,000,000  in  stock. 


The  'Andy  Man 

By  D.  E.  Charlton 
W'en  there's   a   bit   o'   fixin'  to   be    done   abaout  tha   mine. 
Repairin'   to   tha    'eadframe,   pump   or   skip. 
If  tha  job  be  temporary,  1  tell  'e  this,  m'  son, 
Thee  can  do  it  diftren'  ways,  but  'era's  a  tip: 
There's  lots  o'  these  'ere  shortcuts,  an'  tha  chap  'oo  turns 

'is  'ead 
To  little  things  that's  needed  naow  an'  then, 
"E  will  tin'  'imself  a-thinkin'  tha   bes'  way  'e  can  do 
Tha   fixing',  an'  'e  naws  jus'   'ow  an'  w'en. 
To  keep  tha  w'eels  a-gawin'  sometimes  takes  a  lot  o'  grit. 
There's  times  a  chap  may  'ardly  think  it's  worth 
Tha  trouble,  fuss  an'  bother,  but  'e'U  stick  through  to  tha 

h'end. 
Min'  you,   'e's  tha   chap  we  calls  tha  "salt  o'  h'earth." 
'E    may   be    in    tha    pump'ouse    with    a    bit   o'   bloody    pipe 
A-tryin'  some   device   to   make   tha   h'air 
'It  tha   drill  bit   all  tha   'arder — depen'  on  it,  m'  son, 
W'en   'e's  through   'e  naws   'e's  done  a  job  that's  fair. 
Thee  may  fin'  'im  in  a  drif  h'end.  'is  foot  propped  on  a  stull, 
A-thinkin'  h'up  a  way  to  'old  tha  back. 
That  requires  diffren'  treatment.  But  'e's  it  figgered  h'out, 
.\n'  tha   bloody  thing   will   stan'  without  a  crack. 
'E  ain't  got  no  h'occupation  as  far  as  titles  gaw. 
But   'e's  jus'  w'ere  you  want  'im   all  tha  time. 
An'  any  job  that  nius'  be  done  from  dry  room  down  to  sump, 
'E's  tha  'andy  man,  as  nawn.  at  ev'ry  mine. 
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Personals 


G.  A.  St.  Clair,  president  of  the  Section 
Thirty  Mining  Co..  of  Minnesota,  is  in 
Florida. 

Krrol  >lacB«y|p,  of  S.in  Francisco,  an- 
nounces the  removal  of  his  oltices  fnmi  the 
Crociier    Building    to    the    Hobart    Building. 

Kdnarfl  s.  naviti.  chief  of  the  Fuel  Oil 
Section.  Bureau  of  Oil  Conservation,  after 
six  months  of  service,  has  returned  to  Tate. 
Jones  &  Co..    Inc .    Pittsburgh. 

Franrifl  J.  Webb,  general  manager  of  the 
Minnesota  and  Miciiigan  properties  of  the 
Republic  Iron  and  Steel  Co..  has  returned 
from  a  visit  to  the  main  otiices  of  the  com- 
pany at    Voungstown.  Ohio. 

4.  W.  I'earce  has  assumed  his  duties 
with  the  engineering  department  of  the  In- 
spiration Consolidated  Copper  Co.  at  Miami. 
Ariz.  Mail  address  is  Bo.\  131,  Inspiration. 
Arizona. 

W.  W.  rolrman.  president  of  the  Bucyrus 
Co.,  South  Milwaukee,  will  be  a  delegate 
of  the  Milwaukee  ..XseocMation  of  Commerce 
to  the  .Vational  Foreign  Trade  Convention 
to  be  held    in  Chicago  on  Apr.   24   to  26. 

I.oaia  .\.  Wriftht  expects  to  sail  from  Chile 
for  New  York  about  Apr.  1.  hopes  to  arrive 
here  soon  after  the  middle  of  April,  and 
plans  to  make  a  long  stay  in  this  country. 
His  address  will  be  61  Broadway.  New 
York 

Bolkeiey  WelU  has  been  elected  president 
of  the  Gold  Point  Consolidated  Mines.  Inc.. 
recently  organized  to  take  over  thi-  F.ureka- 
I<!aho-Maryland.  Gold  Point.  Union  Hill, 
South  Idaho,  and  other  properties  near 
Gra.sa    Valley.    California. 

H.  O.  Turner.  South  American  represen- 
tative of  the  Denver  Rock  Drill  Co.,  has 
arrived  in  Lima.  Peru,  from  Colorado, 
where  he  formerly  was  connected  with  the 
Sunnyside  Mining  and  Milling  Co  He  will 
make  his  headquarters  in  this  city. 

H.  C.  I>iidle.T  returned  from  France  in 
.lanuary.  He  served  aw  captain  in  the 
.16th  Engineers  at  Gieveres.  and  was  trans- 
ferred at  the  beginning  of  September  to 
the  department  of  the  chief  engineer.  First 
Army.  .Mr  Durtlev  has  moved  his  office  to 
704    I>onsdale   Bldg .    Duluth. 

Hoyt  .s.  (iaie,  geologist  of  the  U.  S.  Geo- 
logical Survey,  is  en  route  to  Kurope  as  a 
member  of  a  commission  sent  by  Secretary 
I..ane  to  study  reconstruction  proolems.  Mr 
Gale's  special  mis.sion  i.x  Ihe  investigation 
of  potash  supplies  available  for  the  United 
.State.-",  and  he  will  visit  deposits  In  Alsace. 
Spain,  and  elsewhere. 

Major  Carl  .Hiptrnoon,  recently  released 
from  the  gas  and  flame  division  of  the  U. 
S  Army,  h,-ia  returned  to  work  in  the  en- 
gineering department  of  the  Cleveland 
Cliffs  Iron  Co.'s  MesabI  Range  properties 
.Major  St>v.  n.ion.  prior  to  his  enlistment. 
was  head  of  the  company's  "Safely  Fir.sf 
department  and  had  also  been  connected 
with    the  educational   department. 

Capt.  Perry  K.  Rnrboar  has  forwarded 
his  resignation  as  Deputy  .Superintendent 
of  the  New  York  Slate  police  to  Major 
George  F  Chandlir.  In  command  Captain 
H.Trl>our  has  t>een  allached  to  the  lOngineer 
<"orpH.  U  S  Army,  for  t!ie  l.-ist  .six  months 
under  a  leave  of  absence  lie  «|||  becomi- 
A.-wistani  Seereiary  of  the  ,\meriran  Insti- 
tute of  Mining  and  Metallurgical  Kngineers 

llerhrrt  «'.  Hoover,  who  was  recently 
named  Director  General  of  Allied  Relief, 
iind-r  fh.-  e..mmla»lon  silting  In    Paris,   has 

'•■ ■•'■'I    by    President    Wilson    lo    be 

!■  ^il    of    the    Amerlenn     Relief 

with    full    authority    lo    su- 

I  iiendltiire  of  iion.nnn.nnft  re- 

♦•"     hy     Congr.'SH     for     Ktiropean 

f.imii.e  re;,ef  Kdsar  Klrkurd  and  Tfieodorr 
r.  Whllman.  wht>  hn\.  been  directing  the 
affairs  of  the  F'.'.d  \.|.i  iriutrallon  during 
Mr    Hoover's  nt  -   -  '    iropc.   have   been 

appointed  by  ii       <  ,,  i,,  joint  dlrec- 

lers.    In    the     i  ,,f    i|,p    newlv 

crealed    relief 


Ifvrb^rt  B.  nrrfna*.  president  of  the 
Clnveland  Alloys  Co.  Cleveland  died  on 
Feb    H  of  pneumonia   at   his  home 

W.  ».  Ilvnrr  formerly  of  the  Backus  * 
.fobnston  rompnn>'  at  Cns.ipalra.  Peru,  died 
re^'nlly   from  acute   Influenza   In   New  York 


Mr.  Henry  came  to  the  United  States  in- 
tending to  enlist  in  some  branch  of  the 
service. 

Norman  M.  Thornton,  of  Edmonton. 
Alta.,  died  on  Feb.  23  at  the  age  of  38. 
He  was  recently  in  charge  of  the  Mountain 
Park  Collieries,  in  the  development  of  which 
he  had  taken  an  active  part  He  leaves  a 
widow  and  one  child. 

James  Stobie,  one  of  the  early  prospectors 
in  Ontario,  died  recently  at  Ypsilanti. 
Mich  He  was  the  first  to  find  nickel  ore 
in  the  Sudbury  district,  and  discovered  the 
Mount  Nickel  and  Stobie  mines.  He  ac- 
quired considerable  wealth  through  his  dis- 
coveries and  contributed  largely  to  religi- 
ous objects.  Mr.  Stobie  was  engaged  in 
farming  during  the   latter  part  of  his  life. 

T.  Walter  Beam  died  at  his  home  In 
Denver  on  Feb  1,  after  a  short  illness. 
He  was  born  in  Bellaire.  Ohio,  in  1854.  and 
since  1871  had  been  engaged  in  mining  in 
Colorado  and  elsewhere.  He  was  one  of 
the  locators  of  the  Japan  mine,  in  Savage 
Basin,  near  Telluride,  Colo.,  and  was  inter- 
ested in  the  famous  Kureka  mine,  at  Sutter 
Creek.  Calif.,  and  the  Nickel  Plate  property, 
at  Hedley,  British  Columbia.  He  is  sur- 
vived by  his  widow,  daughter  and  son. 

George  R.  Sheldon,  director  of  the  Ameri- 
can Locomotive  Co.  and  of  the  Bethlehem 
Steel  Co..  died  on  Jan.  14.  at  Carbondale. 
III.,  from  injuries  received  while  inspecting 
a  coal  mine  at  that  place.  He  was  62  years 
old.  Mr.  Sheldon  was  also  president  of  the 
Electric  Securities  Co..  treasurer  of  the 
Milwaukee  Electric  Ry  and  Light  Co. 
treasurer  and  director  of  the  Detroit  Edison 
Co..  director  of  the  Mechanics  &  Metals 
National  Bank,  the  Union  Electric  Light 
Co..  of  St.  Louis,  the  Cincinnati  Northern 
Railway  Co  .  the  West  Kentucky  Coal  Co.. 
and  the  Wisconsin  Edison  Co. 


Societies 


International  Mining  Convention  will  be 
held  in  Vancouver.  B.  C.  Canada.  Mar. 
17-19.  Frank  Probert.  dean  of  the  College 
of  Mines  of  the  University  of  California, 
who  is  now  abroad,  is  expected  to  be  one 
of  the  speakers.  Burr  Evans,  of  Placer- 
villc.  Calif.,  will  also  address  the  convention. 

American  .Society  of  Merhanical  Engi- 
neers, New  York  section,  held  a  meeting 
at  the  Engineering  Societies  Building.  29 
West  39th  St..  on  Feb.  24.  Subjects  of  the 
evening  were  "The  Application  of  Electrical 
Control  to  Gate  Valves,"  illustrated  by  lan- 
tern slides,  by  Peter  P.  Dean,  and  "The 
Application  to  Industry  of  the  Personnel 
Work  in  the  U.  S.  Army."  by  Lieut. -Col. 
J.    J.     Swan. 

Kngineerx'  Club  of  Phlladelpliia  will  hold 
a  special  meeting  on  Apr.  23.  when  Arthur 
J.  Baldwin,  vice-president  of  the  McGraw- 
Hill  Co  .  of  .New  York,  will  present  an  illiis- 
trated  papi-r  on  "The  Devastated  Area  and 
Its  Reconstruction."  The  r -gular  meeting 
will  be  held  on  Mar.  18.  at  Witherapoon 
Hall,  and  will  be  addressed  by  Dr.  John  A. 
Brashear.  former  president  of  the  American 
Society  of  Mechanical  Engineers. 

American  AHsoelatlon  of  Petrnlriim 
GeolngUts  will  hold  the  fourth  annual  meet- 
ing on  Mar.  13  to  15  at  Dallas.  Tex  Regis- 
tration of  members  will  begin  on  Mar  13 
at  9  a.  m.  In  the  Adolphus  Hotel,  and 
will  be  followefl  by  an  address  of  welcome 
by  Mayor  Lawther  of  Dallas,  and  other 
short  addres-ses  bv  Mark  I,  Uetiua.  of  the 
U.  S.  Food  Administration;  David  While, 
chief  geologist  of  the  U.  S  Geology  Survey; 
I  C  White,  stale  geologist  of  West  Vir- 
ginia; Ralph  Arnold,  chief  of  valuation 
.lecllon.  Internal  Revenue  Department.  U 
S  Treasury  ;  Beehy  Thompson,  consulting 
petroleum  geologist.  London.  England  ; 
I'rofewor  Sallsburv.  University  of  Chl- 
engo :  J  A  Urtden.  stale  geologist  ol 
Tex.iB,  and  others  to  he  announced  later. 
All  petroleum  geologists  and  engineers 
are  Invited  lo  be  present  at  the  technical 
sessions  Among  Ihe  many  papers  lo  be 
presented  at  the  technical  sessions  will  be 
the  following  ■Relailnn  of  Surface  Struc- 
tures   to    Ihe    Oreiirrenee    of    Oil    In     North 

Texas."      by       Wall. E        Pratt;       'The 

Stratigraphy  of  Pennsvlvnnia  Formations 
of  North  Central  Texas."  bv  F.  B  Pliim- 
mer;  "Factors  In  Ihe  Vnliiatlon  of  on 
I^nda.  '  bv  Carl  H  Benll  ;  "Labornlory 
Methods  for  Ihe  Examination  of  Well  Cut- 
tings." by  i;  A  Trager;  "Relations  of  Sul- 
phur and  Cap  Rock  In  the  Coast  Domes." 
by  c  R  Kckes  Ftirther  Information  can 
be  secured  by  addressing  W  K  Wralher. 
se.reiai^.  6044  Brvan  Parkway.  Dallas, 
Texas. 


Industrial  News 


Brown-steel  Co.,  Columbus,  Ohio,  has 
been  incorporated  to  take  over  the  steel 
department  of  the  Columbus  Mill  and  Mine 
Supply  Co.  of  that  city. 

Chirago  Pneumatir  Tool  Co.  announces 
the  removal  of  its  Cleveland  district  otiice 
from  Room  813  to  Rooms  406-408  Eiuci- 
neers'  Bldg..  Cleveland.  Ross  Watson  is 
district  manager. 

W.  A.  Botrhart.  Denver,  Colo.,  manu- 
facturer of  concentration  apparatus,  has  re- 
cently purchased  the  complete  plant  and 
equipment  of  the  Enterprise  Machine  Co. 
The  offices  will  be  consolidated,  and  the 
business  conducted  hereafter  at  No.  1326- 
1330  Eleventh  St.  The  former  address  was 
605-607     Mercantile     Building. 

Berkwith  Machinery  Co.,  Arch  St.  and 
Parkway.  Northside.  Pittsburgh,  has  opened 
an  office  and  warehouse  at  1227  West  9th 
St..  Cleveland,  for  the  sale  of  the  regular 
lines  of  mine,  mill  and  construction  equip- 
ment marketed  by  this  company.  The 
Cleveland  ofBce  is  in  charge  of  E.  D. 
Stoner.   assisted   by    C.    S.    Dally. 

Wellmun.  Seaver.  Morgan  Co.,  Cleveland. 
Ohio,  at  the  annual  stockholders'  meeting 
in  Cleveland,  on  Feb.  18.  reelected  the  re- 
tiring board  of  director.s.  At  the  directors' 
meeting  the  following  officers  were  elected: 
Edwin  S.  Church,  president  and  general 
manager ;  S.  H.  Pitkin,  vice-president  ; 
George  W.  Burrell.  second  vice-presiclent  ; 
VV.  H.  Cowell.  secretary  and  treasurer.  The 
Cleveland  and  Akron  works  will  be  in 
charge   of   the   second   vice-president. 

Pulverized  Fuel  Rqnipment  Corporation, 
with  offices  at  30  Church  St..  New  York, 
and  in  the  Tran.sportation  Bldg,  Montreal. 
Canada,  has  recently  been  organized  to 
take  over  the  business  of  the  Locomotive 
Pulverized  Fuel  Co.  to  extend  the  business 
of  the  latter  to  cover  the  general  industrial 
field,  particularly  metallurgical  and  central- 
power  station  installations  The  officers  of 
the  new  corporation  will  be:  H.  F.  Ball, 
vice-president,  executive ;  H.  D.  Savage, 
vice-president  in  charge  of  sales :  V.  Z. 
Caracristi.  vice-president  In  charge  of  en- 
gineering ;  Samuel  G.  Allen,  secretary- 
treasurer. 


New  Patents 


United  States  patent  specifications  may 
be  obtained  from  the  "Engineering  and 
Mining  Journal"  at  25c.  each.  British 
patents  are  supplied  at   40c.  each. 

Furnace,  Molting  Tnd  Pourlni.  I^ac 
Kormutt.  Charleroi.  Penn.  (iT  S  No 
1.290.242  ;  Jan.  7.  1919  ) 

Furnace.  Metal  Heatlngr.  Walter  S.  Rock- 
well. New  York.  N  T..  assignor  to  W  S 
Rockwell  Co,  New  York,  N.  Y.  (U.  S.  No 
1. 289.. -147  ;   Dec.  31,    191S  ) 


Fiirnare.  Tung^aten-Rrdurlng.  Cftrl  A 
Pfanstiehl.  Waukegan.  III.,  assigitor  to 
Pfanstlehl  Compaiiv.  Inc.  North  I'hicago, 
III.      (U.    S.    No.    1,289.896:    Dec.    31,    1918  ) 

tiolii  liredge  Tumbler  George  E  Sib- 
bett,  Berkeley,  Calif.  (U.  S.  No.  1.289,561  ; 
Dec.   31,    1918.) 

Ingot  Clinrglng  Into  Ovens,  Apparatus 
for.  Ernest  Fuchs.  Blllancnurt.  France,  as- 
signor lo  Ix>uls  Renault.  Rlllancourl 
France         (V.     S.     No.     1.290,163;     Jan      7 


Iron  and  Steel.  Rusl-Prooflng  Coating. 
William  II  Allen.  Detroll.  Mich  (U  S 
No.    1.290.476  ;  Jan.   7,    1919.) 

Kiln.  John  B  Owens.  Metuchen.  N  J 
«U    S    No    I.289.RSO;   Dec    31.    1918) 

Iowa 


Kllna.  Cnntrnllahle 
.foliii  M  Owens.  Melt 
No     1.289  889  ;    Dec    31 


Draft 
?hen,    N 
1918  ) 


Nr 


Mnnganrnr  Illoxlrie.  Rlack  Streak  Pepo 
liirlxlng  Agent  Carleton  Ellis.  Montclair 
N  .1  .  a.islgnor  to  National  Carbon  Co,  Inc. 
New  York,  N  Y  (U  3  No  1,28»,707  ; 
Dec    31.    1918  ) 

Metal,  Process  of  Annealing.  John  H. 
Bennett.  Worcester.  Mas*.  (V  S  No. 
1.2R9.092  ;  Dec    31     I9IR  ) 
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(SAN  FRANCISCO.  CALIF. — Feb.  28 
The  Pacillc  Coast  Gold  Mines  Corpora- 
tion, of  which  W.  J.  Loring  is  president  and 
general  manager,  is  the  new  owner  and 
operator  of  the  Dutch-Sweeney-.\pp  mines, 
near  Jamestown,  in  Tuolumne  County. 
These  properties  have  been  operated  by  the 
Loring  interests  for  three  or  four  years. 
The  former  owner  of  the  Dutch  and  the 
Sweeney  was  the  Dutch-Sweeney  Min- 
ing Co.,  and  the  App  mine  was  owned 
bv  the  Neville  estate.  The  Pacific 
Coast  company  now  owns  the  three  mmes 
and  the  Dutch-Sweeney  mill.  The  im- 
proved mill,  put  into  operation  in  February. 
1919,  consists  of  two  sets  of  rolls,  a  belt 
conveyor,  two  Hardinge  ball  mills  of  8-ft. 
diame'ter.  and  one  16-ceIl  Minerals  Separa- 
tion flotation  plant.  The  recovery  by  this 
process  so  far  shows  a  loss  of  4  to  20c.  per 
ton  on  ore  running  $4  per  ton.  The  Dutch- 
Sweeney  is  opened  by  a  2300-ft.  shaft.  A 
large  tonnage  of  low-grade  milling  ore  is 
available.  The  Dutch-Sweeney  mines  were 
fairly  developed  at  the  time  \V.  J.  Loring 
optioned  the  property,  and  a  20-stamp  mill 
had  been  installed.  It  was  more  a  problem 
of  metallurgy  than  of  development,  as  the 
ore  common  to  Mother  Lode  deposits  is 
usually  low-grade,  but  in  well-defined  veins 
or  orebodies.  The  App  mine  is  situated  on 
adjoining  ground,  and  was  opened  and  op- 
erated by  Captain  Neville  in  the  early  days 
of  deep  mining,  though  the  depth  during 
Captain  Neville's  operation  did  not  reach 
2000  ft.  The  App  is  a  natural  adjunct  to 
the  Dutch-Sweeney  property. 

The  Recent  Purchase  of  the  Morgan  Mine. 

in  Calaveras  County,  by  the  W.  J.  Loring 
interests,  and  the  resultant  new  installa- 
tion of  operating  and  treatment  plants  at 
this  property,  together  with  plant  improve- 
ments bv  the  same  interests  at  the  Dutch- 
Sweeney-App  mines,  in  Tuolumne  County, 
mark  an  advance  in  operation  of  Mother 
Lode  properties.  The  Morgan  mine  is  now 
owned  bv  the  Carson  Hill  Gold  Mines.  Inc., 
\V.  J.  Loring,  president  and  general  man- 
ager. The  capitalization  is  $1,000,000.  di- 
vided into  1,000.000  shares,  of  which  700.- 
000  have  been  issued.  The  purchase  price 
was  about  $500,000  in  cash.  The  property 
embraces  450  acres  in  Calaveras  County, 
north  of  Stanislaus  River,  and  includes  the 
town  of  Carson  Hill.  The  main  portion  of 
the  property  is  situated  on  the  true  (or 
middle  branch  of  the)  Mother  Lode.  The 
aiorgan  mine  is  on  the  eastern  branch  of 
the  Mother  Lode,  whicli  joins  the  central 
branch  at  Carson  Hill,  and  embraces  about 
12  acres.  The  property  was  optioned  by 
W.  J  Loring  on  Nov.  10,  1916.  and  as- 
signment was  subsequently  made  to  the 
Carson  Hill  Gold  Mines,  Inc..  which  exer- 
cised the  option  on  the  Morgan,  Union  and 
Kentuck  claims,  together  with  all  the  other 
properties  possessed  by  the  Morgan  Min- 
ing Co..  the  former  owner.  The  pur- 
chase was  consummated  on  Dec.  28.  1918. 
During  the  life  of  the  option,  about  4000 
ft  of  development  work  was  done  and  a 
fine  body  of  high-grade  milling  ore  was  dis- 
closed. The  equipment  installed  by  the 
present  owner  consists  of  a  mining  plant 
and  a  treatment  plant  situated  at  Melones, 
on  the  north  side  of  the  river.  The  mill 
consists  of  20  stamps  of  1250  lb.  each,  a 
Hardinge  pebble  mill,  silver-plated  copper 
plates  for  recovering  free  gold,  two  Deister 
sand  tables  and  four  Overstrom  tables  for 
reeoverv  of  fine  concentrates,  and  one 
W'ilfley  "table  for  re-treating  middlings.  The 
ore  is  delivered  by  belt  conveyor  from  the 
mine  to  a  700-lon  bin  at  Carson  Hill,  thence 
transported  bv  Sierra  Ry.  to  the  Carson 
Hill  Gold  Mines  plant  at  Melones.  The 
sand  and  slimes  are  elevated  by  centrifugal 
pumps  to  a  launder,  which  conveys  this 
material  to  the  cyanide  plant  of  the  Melones 
Mining  Co.,  a  distance  of  1200  ft.  The 
sands  and  slimes  are  separated  and  treated 
by  cyaniding  :  al.so  the  concentrates  recov- 
ered." The  cyanidei  plant  is  leased  to 
Svmons  &  Latham,  who  have  a  contract  to 
treat  the  Morgan  mine  slimes,  sands  and 
concentrates. 

GOLDFIELD,    NEV.— Feb.    25 
The     Goldfleld     Development     Co.,     which 
was  stated  in  the  last  issue  to  have  leased 
the  property  of  the   Goldfield   Consolidated 


Mines,  was  organized  Feb.  13,  1919,  under 
the  laws  of  Nevada  with  a  capital  of  $125,- 
000  and  2,500,000  shares  of  assessable  stock. 
Directors  and  otiicers  are  Corrin  Barnes, 
president ;  A.  I.  D'Arcy..  vice-president  and 
general  manager,  and  for  several  years 
manager  of  the  Wingfield  properties  other 
than  the  Goldfield  Consolidated  Mines,  and 
also  consulting  engineer  for  the  Tonopah 
Divide  property  ;  H.  G.  McMahon.  secretary- 
treasurer  ;  A.  H.  Howe,  former  secretary 
and  treasurer  of  the  Goldfleld  Consolidated  ; 
and  Benjamin  J.  Henley,  of  counsel  for  the 
latter  company.  An  agreement  has  been 
made  for  the  purchase  of  part  of  the  ground 
of  the  Goldfield  Consolidated  Mines,  and  a 
bond  has  been  taken  for  part,  the  remainder 
being  held  under  lease  foi"  five  years.  Ac- 
cording to  the  secretary-treasurer,  H.  G. 
McMahon.  the  company  expects  to  conduct 
considerable  development  %vork  on  its  own 
account  and  to  sublease  blocks  to  out- 
siders who  care  to  carry  on  leasing  opera- 
tions. This  work  is  now  in  progress  by 
both  the  Development  company  and  the  sub- 
lessees. The  four  main  shafts  of  the  old 
company  are  being  operated,  as  well  as  the 
pumps  and  surface  equipment.  Data  are 
being  gathered  for  determining  the  advis- 
ability of  milling  the  oxidized  zone  in  the 
Combination  mine,  which  extends  from  the 
Florence  mine  to  the  January  shaft,  a  dis- 
tance nf  1200  ft.  In  this  section  the  ore 
channel,  from  which  much  of  the  early-day 
high-grade  ore  deposits  was  taken,  has  a 
width  of  from  40  to  100  ft.,  with  a  depth 
of  380  ft.  The  value  of  this  material  has  not 
as  vet  been  determined,  but,  should  it  prove 
to  be  of  sufllcient  grade,  the  whole  will  be 
caved  and  drawn  from  the  lower  levels. 

S.\I.T  LAKE  CITY,  UTAH — Feb.  87 
A    Wage    Cut    of    ITt    Cents    Per    Day    at 

Park  City  went  into  effect  on  Mar.  1  and  at 
many  properties,  in  Tintic.  Food  prices  at 
these  camps  are  said  to  be  falling. 

Dissatisfaction  Over  the  Wage  Reduc- 
tion of  75c.  per  day  at  the  Garfield  smeltery 
of  the  American  S'melting  and  Refining  Co. 
has  caused  a  small  number  of  employees 
to  go  on  a  strike.  The  company  has  been 
making  every  effort  to  furnish  employment 
to  the  largest  number  possible,  and  the 
copper  furnaces  are  at  present  operating 
at  a  loss.  Closing  down  these  furnaces 
would  be  in  the  nature  of  a  gain  for  the 
company.  Under  existing  circumstances  it 
is  difflc'ult  to  see  what  the  men  expect  to 
attain  bv  striking.  However,  the  majority 
of  the  employees  appear  to  recognize  the 
fact  that  a  little  patience  on  their  part  is 
not  out  of  order  during  the  difficult  period 
of  readjustment. 

Reorcanization  of  the  .Indge  Mining  and 
.simeltins  Co..  the  Daly  We-st  and  the  Park- 
L'tah  companies,  which  are  affiliated  ifnd 
operating  in  Park  City,  has  been  effected 
following  the  death  of  H.  Otto  Hanke,_  of 
Cincinnati,  president  of  the  three  companies, 
the  same  interests,  however,  remaining  in 
control.  G.  W.  Lambourne  has  been  made 
president  of  the  three  companies,  and  the  di- 
rectors show  a  wider  range  of  membership. 
The  Judge  company  is  working  600  men  in 
all.  and  in  connection  with  mining  is  op- 
erating an  electrolytic  zinc  plant,  from 
which  regular  shipments  of  spelter  are 
being  made.  The  Daly  West  is  being  re- 
juvenated, and  it  is  stated  that  the  work- 
ing force,  at  present  of  moderate  size,  is 
to  be  brought  up  to  150  men.  The  Park- 
Utah  is  being  developed.  This  ground  is 
in  a  new  section  of  the  camp,  and  a  cross- 
cut is  being  driven  at  the  depth  of  the  On- 
tario drain  tunnel  to  determine  its  possi- 
bilities. 

The  Bill  ReBardingr  Taxation  of  Utah 
Mines,  as  passed  by  the  State  Senate  Feb. 
21,  has  been  amended  to  read  that  assess- 
ment be  fixed  according  to  a  sum  "not  to 
exceed  three  times  the  net  proceeds."  This 
settlement  of  the  question  is  felt  by  those 
interested  in  the  industry  to  be  in  the  na- 
ture of  a  compromise.  It  had  been  hoped 
that  some  more  accurate  method  would  be 
adopted,  according  to  which,  as  is  done  in 
Arizona,  the  probable  life  of  the  property 
to  be  assessed  is  taken  into  consideration. 
This,  it  is  stated,  is  not  possible,  according 
to  the  Utah  constitution.  In  regard  to  the 
taxation    of   metalliferous   mines    in   partic- 


ular it  is  stated  bv  the  senator  proposing 
the  bill  in  the  original  form,  fixing  taxation 
"at  three  times  the  net  proceeds,"  that  the 
state  board  of  equalization  would  fix  the 
taxation  of  these  mines  at  "three  times  the 
net  proceeds."  The  words  "not  to  exceed 
three  times  the  net  proceeds"  were  put  in 
at  the  suggestion  of  the  Governor  of  the 
state. 


PHOENIX,    ARIZ. — Feb. 


38 


Emplovees    Laid    Off    at    Bisbee    number 

less  than  500,  it  is  stated  locally.  Many  of 
those  who  were  working  in  shafts  that  shut 
down  have  been  taken  on  at  other  proper- 
ties. In  addition,  several  hundred  soldiers 
have  returned  to  their  former  work  in  or 
around  the  mines.  At  Ajo.  a  system  of 
part-time  employment  is  in  effect.  It  is 
also  to  be  noted  that  many  men  drifted 
into  the  district  with  the  coming  of  cold 
weather  who  customarily  leave  when  it 
gets  warmer. 

The  Strike  in  the  Verde  District  has  been 
called  off  as  casually  and  unaccountably 
as  it  was  called.  A  local  newspaper  office 
has  been  furnished  with  a  "Notice  to  Mine 
Workers,  '  signed  simply  by  "Strike  Com- 
mittee," stating  that,  "Owing  to  circum- 
stances over  which  we  have  no  control,  we, 
the  miners  of  Verde  district,  have  decided  to 
call  the  strike  off."  Mine  managers,  when 
advised,  stated  that  the  committee's  an- 
nouncement "cannot  be  taken  seriously" 
and  there  is  intimation  that  the  larger 
works  will  not  be  reopened  till  radical  agi- 
tators have  left  the  camp.  When  the 
mines  closed  it  was  declared  that  they 
would  not  reopen  within  six  months.  A 
committee  of  foreign  miners  sent  to  call  on 
Superintendent  Smith,  of  the  United  Verde, 
was  advised  that  the  mine  could  not  resume 
operations  within  six  weeks,  even  if  reopen- 
ing were  decided  upon  at  once,  for  the  main 
hoisting  shaft  is  under  repairs  and  much 
of  its  machinery  has  been  brought  to  the 
surface.  The  same  situation  is  true  at  the 
smeltery,  where  the  shutdown  is  being  util- 
ized for  relining  reverberatories.  though 
smeltermen  who  wish  are  being  allowed 
to  remain  rent  free  in  the  company's  cot- 
tages. Many  of  the  Mexicans  are  pre- 
paring to  return  to  their  own  country,  and 
have  asked  for  special  railroad  rates.  Offi- 
cial investigators  for  the  Department  of 
Labor  estimate  that  more  than  1000  men 
have  left  the  camps,  though  the  school  en- 
rollment has  dropped  off  little,  indicating 
that  the  families  have  been  left  behind. 
H.  S.  McCluskey.  committeeman  of  the 
International  Union  of  Mine.  Mill  and 
Smelter  Workers,  recently  advised  the  men 
to  return  to  work,  stating  that  in  southern 
Arizona  there  are  now  at  least  10.000  idle 
men.  "so  that  there  is  no  place  for  the 
idle  of  the  Verde  district  to  go  to  better 
their  condition." 

DENVER,    COI.O. — Feb,   27 

Blue-Sk.r  Legislation  for  Colorado  is  to 
be  the  subject  of  much  discussion  in  both 
branches  of  the  Legislature  at  this  time. 
Several  bills  have  been  offered  for  consid- 
eration, and  there  is  a  wide  difference  of 
opinion  as  to  the  exact  nature  and  wording 
of  .such  a  measure.  The  Senate  and  House 
judiciary  commitiees  do  not  seem  to  agree 
on  the  tnanner  of  bringing  about  such  legis- 
lation. The  Senate  favors  a  speculative 
securities  comn^ission.  whereas  the  House 
does  not  approve  of  a  plan  to  have  the  sale 
of  stocks  passed  upon  by  a  committee  of 
three  men.  The  House  judiciary  subcom- 
mittee on  "blue-sky"  legislation,  compris- 
ing Representatives  Dolan.  Fairfield.  Gold- 
ing,  and  Stephenson,  is  considering  a  draft 
that  will  protect  the  honest  promoter.  The 
Girard-Fairfleld  bill  calls  for  publicity  with 
regard  to  the  stock-selling  operations  of 
mining,  oil.  and  irrigation  enterprise^!,  but 
does  not  create  a  commission.  According 
to  this  proposed  measure,  agents  must  have 
certified  copies  of  the  prospectuses  and 
statements  filed  bv  the  company  with  the 
Secretary  of  State's  office,  and  misstate- 
ments by  the  agents  are  punishable  by 
heavy  fine  and  imprisonment.  The  Senate 
judiciary  subcommittee  comprises  Senators 
Hetherington.  Peterson,  and  Starkweather. 
These  men  favor  the  Knauss-Peterson  bill, 
which  provides  for  a  commission  consisting 
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of  ilif  .\itorney  General,  the  Secretary  of 
State,  and  a  third  member  to  be  appointed 
by  the  Governor,  who  shall  be  secretary 
and  receive  a  salary  of  J.lfiOrt  a  year.  The 
bill  limits  the  commission  of  aeent.«  and 
brokers,  and  seeks  to  prevent  company  sales 
that  are  v'arried  out  by  promoters  for  their 
own  individual  Rain.  This  committee  has 
been  advised  that  many  persons  have  been 
deceived  in  the  purchase  of  private  sTock 
when  they  believed  they  were  buyiniK  com- 
pany securitie.«.  To  prevent  the  sale  of 
this  private  stock  under  misleading  circum- 
stances, the  subcommittee  will  sUKKCst  that 
such  securities  and  stocks  contain  a  state- 
ment .such  as:  "This  certificate  is  a  trans- 
fer of  ownership  of  the  stock  represented 
by  it  and  not  for  stock  sold  by  the  com- 
pany." The  cautionary  wording  is  to  be 
printed  across  the  face  of  the  certificate. 
One  argument  against  the  proposed  cre- 
ation of  a  commission  is  the  recent  unsatis- 
factory development  in  connection!  with 
"blue-sky"  legislation  in  Nebraska,  where 
the  protection  of  the  public  from  the  sale 
of  fraudulent  securities  is  vested  in  the 
Railway  Commission. 

.\|STIN.    TEX. — Feb.    27 
The    Bill    To    Provide   a    New    MininK   I.aw 

for  Texas,  introduced  at  .\ustin  on  Feb.  •, 
as  Senate  Bill  18fi  by  Senator  R.  M.  Dudley, 
of  El  Pa.so.  was  finally  passed  by  the  State 
Senate  on  Feb.  20.  The  bill  embodies  the 
features  of  the  draft  made  bv  a  committee 
of  the  El  Paso  Mining  Circle,  this  organi- 
zation having  appointed  .«!.  H.  Worrell,  dean 
of  the  Texas  School  of  Mines  and  chairman 
of  the  committee  that  prepared  the  draft, 
and  E.  F.  Knott  to  go  to  .\ustin  to  en- 
deavor* to  have  the  new  law  passed.  Gen- 
eral features  of  the  draft  were  given  in  the 
"Journal"  of  Feb.  28  on  page  292.  Various 
amendments  were  offered,  including  one. 
which  was  adopted,  providing  that  cKaims 
for  sulphur  shall  not  be  confined  to  1500 
ft.  in  length  and  600  ft.  in  width,  but  any 
single  claim  for  sulphur  may  cover  as  much 
as  200  acres.  Another  amendment  to  make 
the  miner  pay  5'"^  royalty  on  his  gro-ss  pro- 
duction was  tabled.  .\n  amendment,  which 
was  adopted,  provided  for  making  the  price 
of  the  mineral  land  acquired  $250  instead  of 
$2.5  per  acre,   payable  after  five  years. 

DCl-rTH,    MINN. — Feb.    27 
Minrra    Kmpfoyrd    In    State-Owned    MineN 

in  Minnesota  will  be  put  under  the  pro- 
visions of  the  Workmen's  Compensation 
Law  by  the  action  of  a  bill  introduced  bv 
Senator  Fred  Bessette,  of  Orr.  Minn.  The 
bill  is  spon.wred  by  the  State  .Auditor's 
office,  which  has  control  of  the  state-owned 
mines.  .\  Senate  bill  advoc.ited  by  the  De- 
partment of  r.;tbor.  providing  that  all  em- 
ployment agency  fees  shall  come  entirely 
from  the  employer,  is  meeting  strenuous 
opposition. 

Rednrtion  In  Ore  FrelKht  RutrH  to  the 
head  of  the  Lakes  is  being  ."ought  by  in- 
dependent operators  on  the  Minnesota 
ranges,  who  are  urging  the  State  Legisla- 
ture to  memorialize  Congress  to  this  end. 
They  have  so  far  succeeded  in  getting 
favorable  action  from  the  Senate  R.ailways 
Committee  Prior  to  1912.  the  rate  was 
80c.  a  ton  from  tha  Mesabi.  and  from  90c. 
to  II  from  the  Vermilion  Range.  In  the 
spring  of  1912.  the  D.  M.  &  X.  and  the 
D  ft  I.  H.  railroads  voluntarily  reduced  their 
rate  to  BOc,  and  the  Great  Northern 
immediately  followed  In  June.  1915.  in 
compliance  with  an  order  from  the  Inter- 
state Commerce  Commission,  the  rale  on 
Mesabi  and  Vennillon  ores  was  reduced  to 
BRc  per  ton.  and  In  the  spring  of  1917  the 
same  body  authorized  an  lncr*'ase  to  fiSJc. 
One  of  the  first  acts  of  the  I'  S  Railroad 
.Admlnt-tntlon  (W  G.  McAdoo,  Director 
<• — ,.1,  .„  taking  over  th<'  ore-carrying 
'1  arbitrary  raise  to  II  per  ton. 
1918  II  Is  now  contended 
'■  Is  entirely  unreasonable,  and 
i..  ..  ■•  .  -i  -very  dollar  earned  by  the  ore- 
rxrryinK  roads  Rtc  Is  lined  to  holster  trp 
weak   lines   In    the   railroad  chain. 

WRnn  riTT.   mo. — Feb.  ?7 
The   rommanliy    llrllllnc   rorporitllan,   re- 

rentlv  referr*'d  to  as  in  process  of  being 
nrmnU-A  t.v  bmin.  »=  in.  n  of  W.  l.h  City. 
Mo.    I  I    of 

the     ^■  rlct 

by  a   ■  pro- 


alties  varying  from  J  to  .5'^  may  be  pur- 
chased by  the  operating  company.  The 
committee  on  organization  recommended 
that  at  least  200  holes  he  drilled. 

llOfGHTON.    .MICH. — Mar.    1 

Rninetion  of  Wages  amounting  to  15'~r 
was  announced  on  Mar.  1  by  Calumet  & 
Hecla  and  subsidiaries,  reestablishing  the 
.scale  existing  in  April.  1918.  The  cut  af- 
fects all  clas.ses  of  labor.  Similar  reduc- 
tions in  pay  by  other  mining  companies  in 
northern  Michigan  make  the  total  number 
of  employees  thus  affected  about  IS.oon. 
Two  of  the  mines,  the  Mass  Consolidated 
and  the  Franklin,  cut  wages  several  weeks 
ago  when  confronted  with  the  proposition 
of  doing  so  or  closing  down.  The  decrease 
had  been  expected  by  the  men.  .Action  had 
been  postponed  by  the  companies  as  long  as 
liossible  in  th"  hope  that  the  cost  of  living 
might  lessen   materially  in  the   meantime 

NKW    YOKK — Feb.    37 

Prodneers  of  Phosphate  Rock  have  organ- 
ized the  Phosphate  Export  Co..  under  the 
Webb  law,  for  the  purpose  of  handling  the 
export  business  in  their  industry.  The  com- 
liany  has  no  capitalization,  and  includes  as 
members  the  producers  of  rock  running 
more  than  75'^  'ihosphate.  Headquarters 
will  be  maintained  in  New  York  and 
branches  will  be  established  abroad.  Ton- 
nage to  be  allotted  to  the  concern  will  de- 
pend upon  the  foreign  demand  that  mav 
develop.  S,  B.  Fleming,  president  of  the 
Interhational  .Agricultural  Corporation,  has 
been  an  important  factor  in  organizing  the 
new  company. 

BOSTON,    MASS. — Feb.    27 

Suit    .\Eainst    the    Iron    Cap    Copper    Co., 

operating  in  .Arizona,  has  been  brought  by 
the  Arizona  Commercial  Mining  Co..  in  the 
Massachusetts  Supreme  Court.  Two  sepa- 
rate actions  have  been  begun,  one  alleging 
illegal  extraction  of  ore  from  veins  apexing 
in  .Arizona  Commercial  ground,  and  the 
other  alleging  that  Iron  Cap  refu.ses  to 
share  equally  the  expense  of  drainini; 
ground  within  its  boundaries.  Tlie  proper- 
ties of  the  two  companies  adjoin.  The  .Ari- 
zona Commercial  company  alleges  that  in 
the  last  six  years  it  has  spent  over  $250, nno 
in  draining  its  own  ground  which  auto- 
matically drained  the  lower  levels  of  the 
Iron  Cap.  Under  .Arizona  law.  each  com- 
pany, when  lying  contiguous  to  the  other 
and  having  a  common  ingre.ss  of  water,  is 
required  to  pay  its  proportionate  part  of 
the  expense  incurred  in  keeping  the  gmiind 
drained.  .Arizona  Commercial  alleges  that 
it  is  entitled  to  at  lea.st  $150,000  from  the 
Iron  Cap.  and  has  attached  the  properlv  of 
that  companv  held  bv  the  State  Street 
Trust  Co,  to  the  extent  of  1150.000.  In  the 
other  action  .Arizona  Commercial  claims 
that  the  Iron  Cap  company,  in  the  opi'ra- 
tlon  q£  territory  between  its  two  shafts, 
the  Iron  Cap  and  the  William.s.  has  wrong- 
fully extracted  ore  from  veins  that  apex 
In  Arizona  Commercl.irs  property.  "rhe 
plaintiff  claims  that  more  than  250,000  tons 
of  ore  from  Arizona  Commercial's  veins 
has  been  mined,  for  which  Iron  Cap  r.- 
ceived  over  $3,000,000.  The  plaintiff  has 
asked  for  an  Injunction  restraining  the  com- 
pany from  further  mining  in  this  lerrilorv 
and  from  disimsing  of  any  of  its  a.sseis 
It  has  attached  for  1500,000  the  properlv 
of  the  Iron  Cap  Copper  Co  held  in  the 
State  Street  Trust  Co.  Hearing  on  both 
actions  Is  .set  for  Mar  11.  In  Its  answer 
as  trustee,  the  .Slate  Street  Trust  Co  sets 
forth  that  It  has  funds  amounting  to  $(!T.- 
0R1  belonging  to  Iron  Cap.  Officials  of  th. 
Iron  Cap  company  say  they  have  been  ad- 
vised by  what  Ihev  believe  to  be  competent 
nulhorlty  that  the  suits  brought  bv  ihi- 
Arizona  Commercial  are  without  basis  In 
fact,  they  ,«nv  they  have  never,  prior  to 
February  of  this  vear,  received  anv  intinia- 
lion  thai  the  veins  now  being  work.d  bv 
the  Iron  Cap  Copper  Co.  apex  other  than 
on  their  property,  and  they  do  not  believe 
that  they  do 

VICTORI.\.  n,  C. — Feb.  •>.% 

Prndiirlinn  of  <'«pi>er  1^  Ihi'  most  liniiori- 
nnl  phase  of  th..  Hrlllsh  Columbia  mining 
industry,  both  In  respect  of  value  of  out- 
put    :,ii.|     til.      titiiiiber     of     men     employed 

llllnnH   have    led    hel-     -is 
I    .Itled     «tille    i.r    MiT.lir 

future  of  the   indii'^trv 

'     tl,.-      ;.  \  .  i.il     lit  i:. 


employees  of  the  Granby  Consolidated  Min- 
ing and  Smelting  Co..  at  Grand  Forks,  have 
agreed  to  continue  at  a  wage  based  on  the 
Butte  scale.  At  Anyox,  B.  C.  the  chief 
industrial  center  of  the  iSranby  company 
the  attitude  of  the  men  is  not  yet  deanitelV 
known.  It  is  thought,  however,  that  they 
are  likely  to  adopt  the  same  reasonable 
view  as  did  those  at  <;rand  Forks,  If  thi.- 
proves  so,  the  operations  of  the  compan.x 
may  not  be  seriously  affected.  The  com- 
pany has  expressed  its  desire  to  do  its 
utmost  to  keep  the  wheels  moving.  The 
Britannia  Mining  and  Smelting  Co,  is  meet- 
ing the  situation  by  rather  a  different  meth- 
od, but  by  one  which,  in  the  last  analysis, 
works  out  about  the  same.  Men  are  being 
discharged,  and  the  company's  operations 
will  probably  be  curtailed  in  a  considerable 
degree.  However,  when  Ihe  men  are  laid 
off  they  are  given  the  option  of  returning 
to  their  jobs  at  a  reduced  scale.  Many  are 
accepting  the  proposition.  Thus  there  is 
no  reason  for  a  competent  man  to  be  idle 
There  is  no  doubt  that  the  relationship  be- 
Uveen  manager  and  \vorker  is  changing  in 
British  Columbia.  Those  companies  which 
have  treated  the  representatives  of  the 
men  as  intelligent  persons,  and  have 
taken  the  trouble  to  point  out  that  with 
no  income  it  is  impossible  to  pay  high 
wages,  and  to  explain  how  it  happens  that 
there  is  no  income  al  present,  for  the  most 
part   find  Iheir  men  standing  behind  them. 

The  Dolly   Varden  and  Wolf  Silver  Mine-. 

in  the  Alice  Arm  district  of  British  Colum- 
bia, are  to  be  taken  over  bv  the  Temiskam- 
ing  Mining  Co..  it  was  decided  by  the  share- 
holders of  the  latter  company  at  their 
annual  meeting  on  Feb.  4.  These  mines 
have  been  handicapped  for  some  time,  it 
is  said,  owing  to  lack  of  finances,  and  the 
Temiskaming  company  has  entered  into  an 
agreement  whereby  operations  will  be  re- 
sumed. The  railroad  from  the  beach  at 
.Alice  .\rm  to  the  Dolly  Varden  mine  was 
practically  rebuilt  and  nearing  completion 
when  the  construction  company  went  into 
liquidation,  with  the  result  that  most  of 
the  mining  properties  .and  prospects  of  the 
district  were  lied  up,  Hopes  were  enter- 
tained, however,  that  an  early  adjustment 
of  the  railroad  ditficulties  would  be  ar- 
ranged, and  negotiations  to  that  end  were 
undertaken.  The  Dolly  Varden  Mines  Co. 
owns  the  Dolly  Varden  property,  which  is 
situated  about  18  miles  from  tidewater  on 
the  we.st  bank  of  the  Kit.sault  River,  and 
the  AVolf  property,  two  miles  further  up  on 
the  east  bank  of  the  Kit,«ault.  The  Dolly 
Varden  has  been  extensively  opened  up  by 
underground  development,  and  is  therefore 
in  condition  to  start  shipping  at  any  time 
The  orebodies  have  been  proved  bv  thou- 
sands of  feet  of  diamond  drilling.  On  the 
Wolf  property  a  tunnel  35  ft.  long  has  been 
driven  in  on  the  oret)ody.  from  the  face  of 
which  a  crosscut  to  Ihe  north  50  ft.  and  to 
the  south  10  ft.  proves  the  orebodv  for  a 
width  of  60  ft.,  with  neither  wall  In  sight 
Several  thousand  feet  of  diamond  drilling 
has  been  done,  proving  the  orebody  and 
showing  it  to  be  of  good  milling  grade  The 
British  Columbia  Legislature  has  before  It 
a  petition  relative  to  the  IS-mlle  railway 
which  has  been  constructed  from  .Alice  .Arm 
lira.iically  to  the  l>olly  Varden  mine  The 
petition  sets  out  that  the  Taylor  Engineer- 
ing Co  spent  $425,000  on  the  railway,  al- 
most cimiplellng  it,  without  being  repaid  by 
the  owners  of  the  Dolly  Varden  It  is  de- 
tailed that  the  Dolly  Varden  compan^ 
was  incorporated  In  191T  and  that  sub- 
sequently arrangements  were  made  with 
the  Taylor  Engiii.ering  C.  for  ihe  railway 
I  •iiistnictlon  The  latter.  If  Is  said,  gut 
nothing  more  siibstaiiiial  than  promises  lo 
pay  Xegnllaii.Mis  li.i\iTic  been  entered  into 
by    the    Dolly    \  ,iiy    for   the   ,.uile 

both  of  mini-  the  contracting 

company,  wli  .  .ne  into  liquida- 

tion,    althoui:!'  '   It     Its     inleresis 

would  be  iirotict..!  I  ■  i;  .:  to  manifest  ."ome 
concern.  It  being  all.  g.d  thai  there  ap- 
pear.'d  to  be  a  dis|v>sliion  lo  attempt  to 
evade  res|>onsibllity  The  petition  Is  an 
effort  lo  obtain  legislative  protection  for  the 
-■is-.f.-  of  lb.-  railroad  builders  as  repre- 
-eiii..!  bv  Ihe  road  lo  whi.-h  Ihev  were 
unable   to   give   Ihe  finishing   touches. 


TORONTO.    OVT, — Feb.    «7 

llnlllncer     CnnsnltdMleri     Onld     Minrn*    ar- 

r  uik.-.  tiieni  under  whi.li  th.-  inimiianv  will 
-.11  its  gold  lo  the  Ottawa  mini.  Instead  of 
in  New  Vork  pructicallv  as<.iir.  p  n  l...iiiis  of 
-■  .   ..M  |.T...I.i,-il..n    The  mint  '  li. 

gold  in  N.  «•  York  funds,  wt  .  nl 

to   giving   a    ■_"  .     liremium   >•'■  ion 

..f    tl,.      I  ■  |.,:i.l,   ,n    .r.ll  ir         Til-      ,  :     -         il.lV- 

■  1  In  the  case  of  the 
itne.l  ihnt  any  other 
In  Canada  will  he  ne- 
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Dome  Mines  ShareholderH  are  much  exer- 
cised over  the  terms  of  the  reported  deal 
for  the  Dome  Extension.  Two  years  ago 
the  Dome  company  had  an  option  on  the 
Dome  Extension  on  tlie  basis  of  50  shares 
of  the  latter  for  one  share  of  Dome.  The 
new  deal  i.«  to  be  30  to  1.  and  Dome  share- 
holders are  wondering  why  the  Dome  Ex- 
tension should  have  appreciated  in  value 
to  such  an  extent,  particularly  in  view  of 
the  fact  that  there  appears  to  have  been 
a  considerable  accumulation  of  Dome  Ex- 
tension stock  by  the  interests  in  control  of 
Dome.  No  work  has  been  done  on  Dome 
Extension  since  the  Dome  dropped  its  orig- 
inal option.  Under  the  terms  of  the  new 
deal,  Dome  is  to  spend  $3000  a  month  on 
the  property.  The  ore  removed  may  tje 
treated  in  the  Dome  mill.  and.  after  propeY 
allowances  for  working  costs,  the  revenue 
derived  will  go  to  the  Dome  F^xtension  treas- 
ury. In  the  event  of  the  development  on  the 
Extension  ground  proving  satisfactory,  and 
sufficient  profitable  ore  being  developed  to 
warrant  the  deal,  an  examination  will  be 
made  by  an  independent  tngineer,  before 
the  Domes  Mines  comiiany  ;jroceeds  to  ex- 
ercise the  option  it  holds. 

The  Proposed  Leasing  of  Oil  Territory 
in  northern  Alberta  by  the  Canadian  gov- 
ernment to  the  Shell  Oil  and  Transport  Co.. 
stated  to  be  a  subsidiar.v  of  a  Dutch  com- 
pany with  extensive  ramifications,  is'  meet- 
ing with  strong  opposition  in  Western 
Canada.  On  Feb.  18  the  question  was 
brought  up  in  the  Alberta  Legislature,  and 
a  resolution  condemning  the  transaction 
was  unanimously  adopted.  At  a  meeting 
of  150  oil  men  held  in  Edmonton  it  was 
stated  that  the  area  it  was  proposed  to 
hand  over  to  the  Shell  company  included 
a  territory  700  miles  long  and  extending 
over  the  whole  width  of  the  province.  Capt. 
James  Anderson,  representing  a  group  of 
British  investors,  said  that  he  had  seen. 
when  in  London,  the  charter  which  it  was 
proposed  to  give  to  the  company,  and  stated 
that  it  was  the  intention  of  the  latter  to 
build  pipe  lines  to  the  Pacific  Coast  and 
to  Fort  Churchill,  on  Hudson  Bay.  and 
send  the  oil  to  Europe.  A  strong  protest 
against  the  consummation  of  the  deal  was 
forwarded  to  Ottawa,  together  with  a  mes- 
sage to  the  members  of  Parliament  repre- 
senting Edmonton,  asking  them  to  demand 
full  particulars  from  the  government  re- 
garding the  matter. 


SYDNEY,  AUSTR.4HA — .Ian.  28 
Broken  HIU  Mines  are  at  present  the 
only  Australian  producers  of  zinc  ores, 
though  many  other  mines  are  capable  of 
producing  them.  The  output  in  1918.  ac- 
cording to  figures  published,  was  as  fol- 
lows: Lead  concentrates,  261.193  tons,  aver- 
aging about  62':",  lead:  zinc  concentrates. 
347.610  tons,  averaging  47%  zinc.  The  ex- 
cess of  zinc  concentrates  comes  from  the 
large  amounts  of  "old"  zinc  sands  and 
slimes  worked  up  by  three  of  the  Broken 
Hill  companies.  Before  1914  the  zinc-distil- 
lation works  of  the  Broken  Hill  Proprietary 
Co.  at  Port  Pirie  was  the  only  plant  of 
that  character  in  operation.  It  was  a  small 
plant  erected  more  as  a  te.st  than  as  a 
commercial  producer  of  spelter.  Spelter 
of  good  grade  has  been  regularly  produced 
at  this  plant  at  the  rate  of  about  seven  tons 
daily.  The  property  is  now  owned  by  the 
Associated  Smelters,  of  Port  Pirie.  a  com- 
bination of  Broken  Hill  mines,  to  which  the 
Broken  Hill  Proprietary  Mines  sold  the 
plant  about  four  years  ago.  The  .spelter 
department  ofi  the  works  has  not  been  en- 
larged since  it  was  taken  over,  though  the 
lead  department  has  been  expanded  until 
it  is  now  capable  of  absorbing  the  whole  of 
the  output  of  lead  concentrates.  The  ces- 
sation of  exports  of  zinc  concentrates  to 
Europe  naturally  turned  the  attention  of 
zinc  producers  toward  establishing  their 
own  spelter  works,  and  the  successful  manu- 
facture of  electrolytic  spelter  in  the  United 
States  indicated  that  it  would  not  be  ad- 
visable to  enlarge  the  existing  Port  Pirie 
spelter  plant.  The  Amalgamated  Zinc  com- 
pany, of  Broken  Hill,  always  the  pioneer 
of  progress  in  treatment  of  Broken  Hill 
ores,  tested  its  zinc  concentrates  in  bulk, 
and  found  them  amenable  to  the  processes 
for  making  electrolytic  spelter.  Tasmania 
being  the  only  state  possessing  consider- 
able resources  of  hydro-electric  power, 
though  mostly  undeveloped,  a  site  was  se- 
cured at  Risdon,  near  Hobart.  with  good 
shipping  facilities,  and  the  first  electro- 
lytic spelter  works  of  Australia  were  built 
and  have  been  making  excellent  spelter  for 
nearly  two  years.  The  plant  was  orig- 
inally planned  for  a  capacity  of  100  tons  of 
spelter  daily.  Mainly  owing  to  the  slow- 
ness of  development  of  h.vdro-electric  power 
by  the  Tasmanian  government,  the  daily 
output  is  only  about  10  tons.  The  two 
plants    mentioned    can    today    absorb    about 


12.000  tons  of  roasted  zinc  concentrates 
yearly,  an  amount  entirely  inaderiuate  for 
the  production  of  which  they  should  be 
capable.  The  zinc  sands  resulting  from 
the  milling  of  the  lead  concentrates  must 
either  Ik-  made  into  zmc  concentrates  or 
stacked  Cor  future  treatment,  and  it  is 
found  more  economical  to  treat  them  as 
they  are  made.  In  consequence,  stocks  of 
zinc  concentrates  have  been  growing  dur- 
ing the  last  four  years  at  the  rate  of  over 
250.000  tons  per  annum,  even  after  allow- 
ing for  what  was  exported  to  the  United 
Stales  and  Japan  during  the  first  years  of 
the  war.  The  Mount  nead-Uoseberry  gr<)ui> 
of  mines  has  been  developed  under  the 
technical  direction  of  Mount  Lyell,  being 
situated  in  practicallj'  the  same  district. 
Large  quantities  of  zinc-lead  ores  have 
been  proved  and  found  suitable  for  the 
electroIytic-zinc  processes.  Until  recently 
it  was  projected  to  erect  large  milling  and 
flotation  plants  near  these  mines  and.  later, 
electrolytic  spelter  works  in  connec^tion 
therewith.  Ample  water  power  was  avail- 
able but  undeveloped.  The  Mount  Lyell 
company  several  years  ago  had  developed 
sufficient  hydro-electric  iiower  from  Lake 
Margaret  for  its  own  works  and  mines,  and 
it  was  found  that  about  45.000  hp.  could 
be  developed  from  the  King  River,  near  the 
Mount  Read  mines.  It  has  been  announced, 
however,  that  under  an  agreement  just 
made,  all  the  zinc  and  lead  concentrates 
made  at  the  Mount  Read-Roseberry  works 
will  be  treated  at  the  Risdon  works.  The 
latter  are  to  be  enlarged  up  to  a  daily 
capacity  of  .175(1  tons  of  zinc  concentrates. 
If  this  figure  is  correctly  reported  by  the 
newspapers,  such  capacity  would  take  care 
of  the  entire  Broken  Hill  and  Mount  Read- 
Roseberry  output,  and  leave  room  for  some 
of  the  other  mines  at  present  idle  for  want 
of  outlet.  The  Mount  Read  company  would 
be  saved  the  large  outlay  for  separate 
electrolytic  works,  and  the  Risdon  works 
would  have  a  monopoly  of  Australian 
spelter,  inasmuch  as  the  owners  of  the 
Risdon  plant  are  practicall.v  the  same  as 
those  of  the  Associated  Smelters,  of  Port 
Pirie.  In  view  of  the  difficulties  of  devel- 
oping sufficient  hydro-electric  power,  and 
also  of  the  fact  that  many  works  in  the 
United  States  are  closed,  it  seems  unlikely 
that  the  ambitious  scheme  indicated  will 
be  realized  before  1923  or  1924.  entailing  a 
delay  of  four  or  five  years. 
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ARIZONA 

Corhise    County 

SHATTUCK-ARIZONA  (Bisbee) — Op- 
erations suspended  owing  to  fire  which 
broke  out  on  Feb.  25  between  70(i  and  800 
levels.  Shaft  bulkheaded  at  700  so  as  to 
permit  flooding  to  that  level  if  necessary. 
Mohave    County 

McCRACKEX  (Signal)— Old  20-stamp 
mill,  built  about  1876.  now  being  junked. 
Turned  out  much  silver-lead  bullion  in 
pioneer  days. 

Plina  County 

AJO-CORNELIA  <.\jo) — Sued  by  Tucson 
contractors  tor  diamond-drill  work.  Ajo 
stockholders  allege  fraud  on  part  of  com- 
pany officers  and  have  appealed  for  investi- 
gation by  State  Corporation   Commission. 

LITTLE  AJO  (Ajo) — Diamond  drilling 
in   progress  :   in   rhyolite   at    200   feet. 

BLACK  PRIXCE  (Ajo) — Under  investi- 
gation by  Corporation  Commission  on 
charge  of  selling  stock  without  authority. 

Final   County 

RAY  CONSOLIDATED  (Ray) — New  au- 
tomatic man  hoist  installed  at  No.  4  man 
shaft  in  No.  2  mine. 

Santa  Cru>.  County 

TRENTON-GEORGIA  (Tubac)— To  be 
operated  under  leases  by  St.  Louis  com- 
pany, headed  by  A.  R.  Grund.  which  lately 
took  option  on  northern  half  of  lon.ooo 
acre  Baca  P'loat  land  grant.  Mine  in  Santa 
Rita  Mountains,  and  pioneer  producer  of 
lead-silver  ores. 

Yavapai    County 

(lADSDEN  (Jerome)  —  Operations  re- 
suried   after  week's  shutdown. 


GREEN  MONSTER  (Jerome)  —  Work 
stopi)ed  indefinitely  until  costs  come  down 
and   conditions   are   more   stable, 

VERDE      COMBINATION      (Jerome)   — 
Work    resumed    after    one-%veek    shutdown. 
.AKK.VNSAtS 
Marion    Count.t 

BEULAH  (Rush) — Arkansas  Mining  Co. 
operating  mine  and  mill  steadily.  Hauling 
output  to  shipping  point  at  Vellville. 

DRY  PP.OCESS  MILL  built  at  Yellville 
last  year  will  be  run  on  custom  ore.  Has 
been  operated  al   intervals  since  completion. 

NORTH  STAR  (Yellville) — Good-grade 
zinc  carbonate  again  struck.  Large  body 
of  milling  ore  developed. 

ONWATA        (Yellville)— Small        concen- 
trator   recently    put     in    operation.      Several 
months'  supply  of  mill  ore  on  dumps. 
CALIFORNIA 
Amador    County 

ARGONAUT  (Jackson) — Installing  steel 
water  tower  166  ft.  high  for  fire  protection. 
Capacity  50.000  gallons. 

Calaveras   County 

CALIFORNIA  CALAVERAS  (San  Fran- 
cisco)— Superior  Court  petitioned  to  dis- 
solve company  :  incorporated  in  190"  with 
$2,500,000  capitalization.  Principal  stock- 
holder.   David    T.    .Adams. 

riumas    Count.v 

ENOELS  iEnK<lmine) — To  extend  In- 
dian Valley  R.R.  to  upper  camp.  Installing 
large  .settling  tank  near  flotation  plant. 
Labor  supply  now  abundant.  Lower  tunnel 
of  Big  Chief  advancing  rapidly. 
Shasta    County 

AFTERTHOUGHT  (Ingot)— Expect  to 
resume    operation    of    mill    latter    part    of 


March.  New  reverberatory  will  be  ready 
for  operation  about  Apr.  1,  and  will  be 
put    into   service   ])roniptI.v. 

MoU.NTAlN  COPPER  (Keswick) — Wages 
reduced  to  scale  of  July  15.  1918.  average 
cut  being  about  50c.  a  day :  475  men  af- 
fected. Miners  reduced  from  $4.50  to  $4  ; 
muckers  from  $4  to  $3.50.  Surface  men 
suffer  smaller  decrease,  because  wages  were 
not  increased  in  same  proportion. 

Tulare    County 

YOU  KNOW  (Porterville) — Property  on 
Cow  Mountain  reported  sold  by  Creeks 
brothers  to  Douglas  brothers  and  A.  Bur- 
bach.  Equipped  with  three-statnp  prospect- 
ing mill 

Tuolumne   Count.v 

MOUNTAIN  LILY  (Columbia)— Clean- 
up from  development  in  last  two  months 
yielded  lessees  $4000.  Property  formerly 
))iodueer. 

COLOR.ADO 
San  *luan   County 

EMPIRE  ST.\TE  MIX  10  .AND  REDUC- 
TION (Eureka)  —  Recently  incorporated 
under  Colorado  laws.  Officers  and  directors: 
William  Akers.  Fred  Kunz  and  William 
Gooch.  Properties  near  Sunnyside  mine. 
Considerable  development  work  done,  and 
payable  lead-zinc  ores,  occasionally  running 
high  in  silver,  opened.  Trial  shipmen  s 
made.  Erection  of  50-ton  mill  near  Eureka 
considered. 

CALEDONIAN  M.  AND  M.  (Silverton) — 
Has  developed  Peerless  .San  Juan  property, 
and  is  milling  ore  successfully  and  ship- 
ping concentrates  regularly.  Much  com- 
mercial ore  opened. 

CHAMPION  (Silverton)  —  Being  devel- 
oped under  leasi-  by  Roy  Crawford  Hardin 
Morris    and     Dominic    (Jiono.       Commercial 
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gray-copper  ore  carrying  silver  recently 
opened.  Ore  packed  from  mine  to  railroad, 
and  shipped  to  smelterv  at  Durango.  Vein 
from  3  to  4  ft.  wide. 

San   .Mlicurl   Coanty 

PRIMOS  CHEMIC.\L  (Vanadium)— Re- 
duction plant  burned  recently,  entailing 
JlOO.miO  loss.  This  wa.s  larRest  vanadium 
ore-treatment  plant  in  Colorado.  Cause  of 
fire  unknown.  Rumored  that  mill  will  be 
rebuilt.  Company  had  recently  opened 
and  equipped  additional  mining  properties 
near  by. 

MICHIG.VN 
Copper     lUstiirt 

FR.\.VKLIX  (Demmon) — Mass  of  copper 
estimated  to  weigh  two  tons  found  on 
30th  level  north  on  Pewahic  amygdaloid, 
being  largest  yet  found  in  mine.  Output 
increasing,  13110  tons  daily  being  expected 
during  first  part  of  March.  Regrinding 
mill  of  Hardinge  type  put  into  operation 
Feb.   28.      Initial   results  satisfactory. 

MINNESOT.V 

C'it,Tnna     Range 

IDA  MAE  (Crosby) — Hoisting  85  to  90 
tons  high-grade  manganiferoue  ore  per 
day. 

XORTHLAN'D  (Cuyuna) — Drifting  to 
orebody  on  169  level,  and  cutting  station 
and  pump-room  on  189  level.  Will  be  in 
ore   early    in    March. 

Cl'Yr.V.V-MILLE  L.\C  (Ironton)— Will 
deepen  shaft  50  feet. 

FEIGH  (Ironton) — .\merican  Bridge  Co. 
completed  erection  of  steel  headframe.  Per- 
manent hoist  foundation  completed.  Con- 
siderable construction  and  installation  will 
be  done  this  spring. 

JOAN  N'O.  3  (Ironton) — Shaft  which  was 
bottomed   recently  stopped  temporarily. 

ADBAR  DE^'EIjOPMENT  (Trom- 

mald) — Cuyler  Adams,  of  Puluth.  has 
leased  from  Cuyuna  Fee  Co.  X.  J  of  X.W. 
}  of  Section  4.  4fi-29.  Consists  of  80 
acres  of  iron-bearing  land  and  lies  about 
two  miles  northwest  of  Crosby.  Small 
shaft  sunk  and  enough  dL-veiopment  done  to 
indicate  presence  of  considerable  high-grade 
ore.  Royalty  based  on  sliding  scale,  with 
a  minimum  of  25c.  for  merchantable  ore. 

AL.GOMA  (Tri»mmald» — Has  30.000  tons 
jnanganiferous  ore   in  stock. 

FERRO  (Trommald) — Started  sinking 
shaft  again,  from  150  to  275  level,  after 
delays  owing  to  waiting  for  pumps,  con- 
creting sump,  and  other  causes. 

MERRITT  (Trommald) — Producing  450 
tons  manganiferous  ore  per  dav.  from  three 
shafts  Shaft  Xo.  1  will  be  srink  from  120 
to  220  level. 

Menabi  Ran^e 

OLIVER  (Eveleth) — Mild  weather  has 
permitted  continuation  of  concrete  work  on 
Leonidas  concentrator.  Steel  work  being 
carried  on.  and  .«ome  machinery  already  on 
ground.  A  (;50n-ft.  trestle  is  being  lllled 
at  rate  of  2500  ft  per  month  to  make  set- 
tling basin.  At  Spruce  mine  four  shovels 
operating  ;  also  two  at  Xorth  Leonidas  and 
two  at  Fayal.  one  on  each  of  the  high 
banks  on  east  and  west  sides. 

MONT.\NA 
SUrer  Bow    Tonntx 
Bt'TTE    &    SUPERIOR     (Butte) — Argu- 
ment     in      Minerals     .Se.|>aration      litigation, 
minted   for   Mnr     3.   iiostponed    until    Mar.    19 
ly    L'.    S.    Supreme    Court. 

EAST  BUTTE  (Butte) — Smeltery  started 
up  again  on  Mar.  1.  24  hours  In  advance  of 
opening  hotir  announced  to  cuslrtm  shippers. 
NORTH  BTTTE  (Butte) — Output  re- 
duce<l  to  approximately  IJO  tons  ore  per 
day. 

-NKVADA 
Lincoln    Coanir 
PIOCHE     DISTRICT    ore    shipments    for 
week  ended   Feb     2o   were;    Prince   (Consoli- 
dated.  2'i  cars;  and    Vlrglnla-Ix>ulse.  eight; 
for    we*'k    ended    Feb     27       Prince    Consoli- 
dated.   J I    rart"  .    Vlrginin-lxiuise,   nine;   and 
Harney    (Htindt    and    Donohue    lease),    one. 
\re    (oanly 
TONOPAH  SHIPMENTS  for  week  ended 
Feb,    22   wrrr.    71  in   t,.uH    l,.,\ihK   ginsa  mill- 
ing     r    ■  I-         \verr 

Tonni         '  Min- 

ing. West 

y.ni]  M\ldp. 

2io  .;      .North 

Mar  ton." 

M  1 1. IV.-     about 

1  <  II  I  ihlckeners, 

which    will 

II     for    pur- 

■  ■f  Tonopah 


White    Pine    Connty 

COXSOLIDATEr>  COPI'ERMIXES  (Kim- 
bcrly) — January  production  of  copper  was 
1.36ti.l3f,  lb  ;  December.  1.837.997  lb.  Xo- 
tice  dated  Feb.  2(i  announces  temporarv 
suspension  of  all  production  owing  lo  mar- 
ket conditions.  Will  i)ush  development  in 
.\Ipha  mine.  Drifts  to  west  on  linn  and 
1200  levels  of  Alpha  still  in  shipping  ore. 
Crosscut  on  1300  level  recently  cut  high- 
grade  in  face.  Will  unwater  shaft  to  1400 
level  preparatory  to  starting  development 
on  that  level. 

NEW    YORK 
Essex   County 

(THEEVER  (Port  Rtnry) — Iron-ore  prop- 
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UTAH 

Jaab    County 

CTAH  APEX  (Bingham  Canvon)— Op- 
erating forces  materially  decreased  follow- 
ing drop  in  price  of  lead. 

PH'TCS  (Eureka) — Crosscut  from  Chief 
Consolidated  shaft  on  lOiiO  level  opened 
rich  ore  in  fossiliferous  limestone  (not  the 
usual  ore-bearing  limestone  of  camp),  and 
sloping  ore  about  50  ft.  below  where  ore- 
hearing  limestone  was  expected.  Property 
recently  acquired   by   Chief   Consolidated. 

EAGLE  &  BLUE  BELL  (Eureka)  — 
Lead-silver  ore  of  shipping  grade,  which 
was  opened  on  1875  level  400  ft.  southeast 
of  shaft,  proved  from  1700  to  1875  level  and 
still  going  down.  Drifting  begun  on  2000 
level  20  ft.  above  water  level  to  reach  bodv 
from  below.  Januarv  shipments  bv  com- 
pany 45  cars,  and  1518  shipments  714  cars. 
Salt   Lake  Conntr 

TIXTIC  SHIPMi;XTS  for  week  ended 
Feb.    22    totaled    145    cars. 

MIDV.iLE  MIXERALS  (Midvale)— Re- 
treating dump  from  old  United  States  mill: 
increasing  mill  capacity  to  375  tons  daily 
Xew  Dorr  classifiers  installed  and  new-type 
thickener. 

Summit  Coanty 

PARK  CITY  SHIPMEXTS  for  week  en-l- 
ed Feb.  22  were  4. 648.000  lb.  of  crude  ore 
and    concentrates. 

THREE  KIXGS  (Park  City)— Properly 
including  150  acres  adjoining  Silver  King 
Coalition  and  Silver  King  Consolidated  has 
opened  five-tool  mineralized  fissure  on  500 
level. 

W.\SHIN«TO.\ 
Stevens    County 

LEAD  TRUST  (Boundary) — To  advance 
.\o.  2  tunnel  lo  reach  extension  of  orebody 
developed  on  Xo.  1  level.  Equipment  being 
installed,  including  60  hp.  boiler.  25  hp 
engine  and  compressor. 

UXITED  COPPER  (Chewelah)— Mill  in 
experimental  stage,  and  no  definite  changes 
made  to  date.  Analysis  of  mill  feed  as 
follows;  Gold,  0,005  oz.  ;  silver.  2,1  oz.  ; 
copper  0.7'~,  ;  in.solublc.  75,6<:>.  ;  Iron.  4.4^'r  ; 
sulphur.  1';.  and  lime.  3.2Tr,  Possibility 
demonstrated  of  making  concentrates  aver- 
aging 62.50  oz.  silver.  21 T  copper,  contain- 
ing 96,8 ';  of  total  silver  and  91,21  total 
copper.  Ratio  of  concentration  bv  assays 
of  copper  products  is  41  to  1  Gangue  is 
schist  containing  chalcopyrite  and  tetra- 
hedrite.  Mill  now  producing  concentrates 
averaging  15"r  copper  and  30  oz  silver 
Present  out|>ut  about  300  tons  concentrates 
and  60  tons  crude  ore  per  month.  latter 
averaging  16"^,    copper  and   92  oz    silver 

CAN  All  A 

BrilUh   Columbia 

CAXAPA  COPPER  (Arienbyi— Large 
part  of  machinery  for  now  concentrator  is 
at  Princeton  awaiting  completion  of  branch 
railway  to  Allenby 

ROCK  CANDY  (Grand  Forks)  — Airial 
tramway  from  fluorspar  propertv  to  spin 
extension  of  Kettle  Valley  Ky  almost  com- 
plete Consolidated  M  anil  S  Co  develop- 
ing this  group 

Oinsox  iKnslo) — Hydro-electric  jiower 
lilani  nearing  completion  Properly  In- 
cludes seven  claims,  with  surface  i>lant  ore 
rhlefly  milling  grade,  with  .••ciitteriMl  high- 
grade  Mill  construction  iirobable.  deiieml- 
Ing  on  securing  of  funds.  Situation  seven 
miles  from  railroad,  company  owning  its 
i>wn  hauling  equipment  William  W  Klmer, 
engineer   In   charge. 

SILVER  BELL  (New  Hazellon)  —  Ha-- 
made  first  shipment  of  high-grade  ore 

COXSOLID.VTED  M    AND  S    (Princeton) 

—  Diamond  drilling  begun  on   \oight  claims 
on  Ci>pper  Mountain. 

STANDARD  SILVER  LE.VD    (Sllverton) 

—  Alwiul   25  men  on  dr<  elopinent       Mill  run- 
ning   one    shift    and    l.  .n.llini.    .,r,.    frr.m     I'.cho 

mine. 


W.VKEFIELD  (Silverton) — Recently  ac- 
<iuired  by  Clarence  Cunningham.  Develoi>- 
nient    progressing. 

.XOBLE  FIVE  AND  IVANHOE  mines,  in 
Slocan  district,  have  resumed  operations 
with  full  crews,  after  being  practically 
closed    down    by    influenza. 

SILVERSMITH  (Slocan)— Oreshoot  re- 
cently opened  on  tenth  level  followed  305 
ft.,  extending  100  ft.  into  ground  hitherto 
undeveloped  on  any  level.  Mill  operation 
lirevented  by  weather  and  shortage  of  wa- 
ter: will  resume  about  .\pr,  1.  Three  cars 
of  crude  ore  shipped   last   month. 

LUCKY  JIM  ZIXC  (Zincton)— Arrange- 
ments made  for  one-month  trial  run  of  ore 
in  concentrator  built  at  Alamo.  B.  C.  bv 
Clarence  Cunningham, 

^lanitoba 

PIXEROOT  CLAIMS  (Athapapuskow 
Lake) — Six  claims  owned  bv  E.  L  Master- 
son.  Dr.  Robertson.  W.  J.  Young,  and  J. 
JIaxwell  sold  to  C,  W,  (ireenlees.  repre- 
sei^ting  Duluth  syndicate.  Ore  copper 
sulphide. 

Ontario 

CHARLEBOIS— A  U  T  H  I  E  R  (Boston 
Creek) — Purchased  by  George  Morris,  of 
Buffalo,      Adjoins    Cutlen-Renaud   on    north. 

COTTER  (Boston  Creek) — Officiallv 
staled  that  orebody  over  28  ft.  wide  has 
been  cut  by  diamond-drill  hole  at  vertical 
depth  of  492  ft  Average  gold  content  of 
core,  J12.42  per  ton. 

.McCREA-ONEILL  (Boston  Creek)  — 
<  laims  adjoining  Miller  Independence  on 
northwest  sold  to  George  Morris,  of  Buffalo 
vendors  retaining  small  interest. 

MILLER  INDEPENDENCE  (Boston 
Creek)  —  Plan  of  operation  changed.  In- 
stead of  driving  inclined  shaft  on  main  vein 
will  sink  vertical  central  shaft  south  of 
vein,  lo  depth  of  .'.50  or  600  ft.,  to  cut  vein 
which  is  dipping  to  south. 

COBALT  SHIPMEXTS  from  seven  mines 
»e^k  ended  Feb,  21  totaled  575.000  lb,  ore 
MS  follows;  Penn  Canadian.  104.299:  Kerr 
Lake.  80.255 :  La  Rose.  81.425 :  Buffa'o 
80.000:  Coniagas,  80,000  :  O'Brien.  63  996- 
Hudson  Bay.  61.531  lb.  Mining  Corporn- 
tioii  was  only  shipper  of  bullion  during 
lieriod. 

.ADANAC  (Cobalt)— Shipped  100  tons 
medium-grade  ore  to  Dominion  Reduction 
t  ompany. 

KERR  LAKE  (Cobalt) — January  pro- 
duction was  118.985  oz,  of  silver,  as  com- 
pared with  102.289  oz.  in  December  and 
204,641    oz.    in   January.    1918, 

TRETHE^^-EY  (Cobalt)— Annual  state- 
ment shows  production  for  1918  of  net  value 
of  $250,534;  operating  costs.  $147,166;  op- 
erating profit.  $103,368.  Mill  treated  34.546 
tons,  containing  10  2  oz.  silver  per  ton.  l':s- 
tlmated  silver  contents  of  ore  reserves  was 
159,172    ounces. 

PARAGOX  HITCHCOCK  (Elk  Lake)  — 
Crosscut  on  lOo  level  has  cut  narrow  veins, 
one  carrying  niccolite  and  silver.  Sinking 
continueil    to   3no   Uvel 

HUDSON  BAT  (Kirkland  Lake) — Opera- 
tions financed:  work   to  be  started  soon 

TEl^K  HUGHES  (Kirklnnd  Lake)— In- 
cieaslng  force,  now  having  80  to  |i>0  eni- 
l>lnyed, 

DAVIDSON-  (Porcupine) — Shaft  unwa- 
tered  and  sinking  resumed. 

DOME  LAKE  ( Porcupine)— Developing 
new  orebodies  of  much  higher  grade  than 
formerly   mined       New   development   on   600 

HoLLI.VGER  (  Porcuiilne)  —  Companv 
.oampling  old  tailings  to  see  If  re-treating 
will  pay. 

KEoRA  (Porcupine)— Two  diamond- 
drill  holes  pu(  down  800  ft,,  cutting  five 
\eiiis  found  on  surface  which  continue 
strong  at   depth 

VIPOND-XoRTH  THOMP.SOX  (Porcu- 
pine)— Arrangements  effected  lo  arcure 
fiiiiils  for  early  resumption  of  operations 

LUCKV  CRo.SS  (Swastika)— Control  of 
property  passed  into  new  hands  ;  plans  be- 
ing m.ide   for  reopening   In   spring 

MEXICO 

AMERICAN-  MINING  PROPERTIES  in 
northern  Mexico  ordered  guarded  by  Mexi- 
can federal  trooi>s  ;  200  ulaiioned  at  Santa 
Eulalia.  (Cusihuiriai-hlc,  and  Madera,  owing 
lo  bandits'  threat  te  destroy  properties  and 
kill  American  employees  unless  large  turn 
was  paid  by  March   I, 


March  8,  1919  ENGINEERING  AND  MINING  JOURNAL  465 

;aiiii>Miiii>iiiiiiiiiiiiiiiiiMiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiillliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiMiiiiiiiiiiiiiiiiniiniuiiMiMiiiniiiiiiiiiiiiiiiiM  iiiiiiiii iiiiiiiiii;i:jiiiiiiiiiiiiiiiiumiiiiiiimilimilliuiliuuiiuiliuuiiuimiuiuiuii!!: 


The  Market  Report 


iiiiiijiiijiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiijimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijimiiiiiiiiiiiiijiiiiiiiiiiim iiiiiiiniiiiiiiiiiuiiiiiiiJiiuiiiiiiuiiMiiuiiNiiniiuiiiiiiiiiiiiiiJiiiiiiuiiniiiiiimiriiiMiiiiniiiiiiiimmmnimiiimimimiiliimmiumuiiii^^ 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Sil 

-er 

'Mar. 

.Sterl- 
change 

silver 

Feb. 
Mar. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New    Lon- 
Vork,  don. 
Cents  Pence 

27 
28 

1 

4  7575 
4  7575 
4  7575 

lOli 

47i 
475 
471 

1       3 
4 

5 

4  7575 
4.7575 
4  7575 

lOIJ     47» 
lOU     47| 
101}     47J 

New  York  quotations  are  a 
*t  Harman  and  are  in  cents  i 
silver.  999  fine.  London  quota 
Ucv  ounce  of  sterling  silver.  92 


reported  by  Handy 
T  troy  ounce  of  bar 
ions  are  in  pence  per 


DAILY  PUICES  OF  METALS  IN'  NEW    YORK 


Copper 

Tin 

Lead 

Zinc 

Feb. 

Electro- 

Mar. 

lytic 

Spot.t 

N.  V.    I    St.  L. 

St.  L. 

15 

1     5.05 

27 

(5  151 

66J 

5J         @5    10 

6  25 

I4i 

5  05 

5  25 

28 

(5.1  5i 

66j 

5}        @5    15 

@6  30 

I4i 

5  05 

1 

(0,14 

67i 

5i        (5,5    10 

®6  25 

14 

5  05 

6  20 

(S.I  4 

675 

5S        @5    10 

(S.6  25 

14 

5  05 

6   I7i 

.) 

(§15 

68 

5i         «i5    10 

®6  22i 

14! 

5  05 

6   15 

3 

^^i4J 

68 

H         @5    10 

(5  6  20 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  urdinary  forms  of 
wire  lar^,  ingot  bars  and  cakes.  Special  shapes 
i'ommand  a  premium  and  rath.^de-;  sell  at  a  discount 
v.f  0,  t25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  33c. 
per  100  lb.  above  St.  Louis. 

tFor  American  tin  of  99%  grade. 


Copper 

Tin 

Lead       Zinc 

Feb. 
Mar. 

Standard 

Elec- 
tro- 
lytic 

Spot 

222 
230 

230 

227 

3M. 

218 

Spot 

29 
28i 

28 
28 

Spot  1  3  M. 

3  M.  Spot 

27 

1 
3 
4 

75  '    7o; 
75  1     711 

74        70 
74        70} 

(a) 
82 

81 
80 

22!    40 
23      41 

231    40 
23}    38 

booked  as  low  as  14ic.  A  similar  condi- 
tion prevailed  during  Monda.v.  The  big 
producers  did  not  follow  the  market  down 
and  were  unwilling  to  sell  below  15c..  de- 
livered, equivalent  to  about  14Sc..  Xew 
York.  On  Tuesday  the  market  stiffened  a 
little,  and  some  considerable  sales  were 
made.  During  the  afternoon  brokers  were 
reported  to  be  bidding  quite  generally  143c. 
in  behalf  of  consumers.  On  Wednesday, 
however,  demand  ceased  about  as  abruptly 
as  it  had  begun  at  the  beginning  of  the 
week,  and  nothing  but  trifling  business  was 
done.  The  sales  of  electrolytic  copper  dur- 
ing the  week,  as  reported  to  us.  aggregated 
about   20.500,000   pounds. 

A  further  conference  with  representatives 
of  the  War  Department  respecting  the  tak- 
ing over  of  the  Government's  copper  was 
held  on  Monday.  Although  a  general  agree- 
ment was  reached,  the  settlement  of  all 
details  and  the  drawing  of  the  contract 
had  not  yet  been  done.  Reports  in  the 
newspapers  have  been  inaccurate. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  23ic.  per  lb.  Copper  wire  is  quoted 
at  18'ii  18}c.  per  lb.  f.o.b.  mill,  carload  lots. 

Tin — There  is  scarcely  anything  to  report. 

L.ead — The  active  demand  that  developed 
last  week  continued  during  Thursday  and 
Friday,  but  after  the  latter  day  business 
fell  off  decidedly.  The  St.  Louis  market  has 
been  relatively  higher  than  New  York,  but 
during  the  last  week  the  price  there  eased 
a  little.  There  has  been  some  gossip  about 
better  than  5\c..  New  Y'ork.  having  been 
realized,  but  there  is  no  confirmation  of  it, 
and  no  better  price  was  obtained  by  any 
of  the  important  producers.  Bonded  lead 
is  continuously  offered  for  export,  and  from 
time  to  time  some  orders  are  booked,  ap- 
parently from  consumers  who  prefer  to  buy 
directly  from  producers  rather  than  from 
the  governments,  which  perhaps  are  not 
liquidating  their  stocks  in  the  simplest  ways 
We  estimate  the  world's  accumulation  of 
pig  lead  at  something  over  300.000  tons, 
but,  according  to  all  indications,  the  market 
is  being  handled  in  a  conservative  and  in- 
telligent way.  and  there  seems  to  be  neither 
any  tendency  nor  any  necessity  to  make 
unnecessary    sacrifices. 

Zinc — The  dullness  that  continues  in  this 
market  is  appalling.  Curtailment  of  pro- 
duction is  becoming  more  general,  but  per- 
haps is  not  yet  as  much  as  it  ought  to  be. 
"We  imagine  that  the  existence  of  the  large 
accumulation  of  scrap  brass  must  be  ,a 
blight  upon  the  spelter  market  for  some 
lime   to   come. 

Zinc  SheetH — The  quoted  price  of  zinc 
sheets   is  $11   per   inn   lb. 


(G)  No  quotations. 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Other    Metals 


Alur 


Metal   Markets 

NEW    YORK — .^lar.   a.    1919 

The  last  week  is  noteworthy  for  the 
largest  transactions  in  copper  since  Novem- 
ber, but  the  sales  were  made  at  a  terrible 
sacrifice  in  price  The  activity  in  lead  con- 
tinued during  the  first  two  days  of  the 
week,  but  then  petered  out.  Zinc  was  dull 
and   soft. 

Copper — With  the  market  on  the  basis 
of  15Jc.  at  the  close  of  last  week,  some 
considerable  buying  by  consumers  was  at- 
tracted. All  producers,  large  and  small, 
entered  the  market  and  competed  eagerly 
for  the  business.  Although  sales  on  Thurs- 
day amounted  to  about  55  million  lb.,  and 
those  of  Friday  to  about  4*  million  lb 
offerings  were  in  excess  of  demand,  and 
the  price  was  forced  down  to  14  5c.  before 
the  end  of  the  day.  On  Saturday  there  was 
some    real    pressure     and    round    lots    were 


II — Unchanged. 

.\ntimon.v — The  market  was  dull  and  un- 
changed at  T'STic.  for  spot.  March-April 
shipments  from  China  were  offered  at  6^*5 
63c..  Xew  York,  duty  paid,  and  some  sales 
were   reported. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.  for  wholesale  Iots-^50n  lb.   and   over. 

Cadmium — Quoted  at  $1.4n  per  lb.  in  lots 
of   500   pounds. 

Nickel — Market  quotation  ;  Ingot.  40c.  : 
shot.    43c.  :    electrolytic.    45c.    per   pound. 

Quicksilver — Easier.  We  quote  J"8'(i  8n 
at  the  close.  San  Francisco  reports,  by 
telegraph.    $83.   unsteady. 

Silver  and  Platinum 

Silver — The  silver  situation  remains  un- 
changed. London  offlcial  price.  475d.  :  New 
York    official    price,    $1.01  J    for    999    fine. 

.\dvices  have  been  received  from  I.,<)ndon 
of  shipment  of  Mexican  coin  to  China. 
Further  shipments  are  expected.  No  silver 
was  shipped  to  London  last  week  from 
New  York :  shipments  from  San  Francisco 
to  the  East  for  January.  12.9011,000 
ounces. 


Mexican  dollars  at  New  Y'ork:  Feb.  27, 
77J  ;  Feb,  28,  77J  :  Mar.  1,  77J  :  Mar,  3, 
77i:   Mar.    4,    77J  :    Mar.   5,    775. 

Platinum — Refined    ingot.     $97.50@100. 

Palladium — We  quote  $115(5^120. 

Zinc  and  Lead  Ore  Markets 

Joplin.  Mo..  Mar.  1 — Blende,  per  ton.  high. 
$47.80;  basis.  60' V  zinc;  premium.  $45: 
Class  B.  $43:  Prime  Western.  $42.50 '5  42; 
sludge  and  slimes.  $41ti  37.50;  calamine, 
basis  lO'^r  zinc,  $28'S27,  Average  selling 
prices:  Blende,  J41.10  ;  calamine,  $31.18; 
all   zinc   ores,    $40.62, 

Lead,  high,  $57.75:  basis  80«"f  lead.  $6015 
50  ;  average  selling  price,  all  grades  of 
lead,    $54.60    per  ton. 

Shipments  the  week:  Blende,  10,988: 
calamine.  550  ;  lead,  1525  tons,  Value,  all 
ores  the  week,  $552,140. 

When  the  Prime  Western  grades  were 
selling  on  $41 '5  40  basis  preparations  were 
made  by  a  number  of  mine  owners  to 
cease  oi^erations  until  market  conditions 
were  better.  Then  the  price  was  boosted  to 
$42.50  for  these  grades,  and  none  ceased 
outjjutting  that  could  make  any  margin  of 
profit.  Consequently,  instead  of  reducing 
the  production  to  approximately  8000  tons 
per  week,   it  is  lO.noo  tons  or  over. 

Of  98  zinc-smelting  blocks  in  Kansas 
and  Oklahoma,  reported  upon,  63  are  in 
active  operation,  making  approximately  two- 
thirds  of  the  smelting  capacity  producing 
spelter, 

Platteville,  Wis.,  Mar,  1— Blende,  basis 
eo'-j  zinc,  $45  base  for  premium  grade  and 
$41.90  base  for  high-lead  blende.  Lead  ore, 
basis  80'v^  lead,  $50  to  $55  per  ton.  Ship- 
ments reported  for  the  week  are  1970  tons 
blende  and  192  tons  galena.  For  the  vear 
to  date  the  totals  are  13,365  tons  blende,  717 
tons  galena  and  73  tons  sulphur  ore.  Dur- 
ing the  week  2369  tons  blende  was  shipped 
to    separating    plants. 


Other  Ores 


Chr 


ith(>ut  find- 
of     surplus 


Ore — Freely  offered  v 
ing   buyers. 

Manganese     Ore — Conditions 
supply  continue  unchanged. 

Molybdenum  Ore — Molybdenite  is  nomi- 
nally quoted  at  85c.  per  lb.  of  molybdenum 
sulphide  content,  sellers  being  willing  to 
accept  that  price. 

Tungsten  Ore — Xo  business  was  reported. 
.\    nominal  quotation  is  perhaps  $8,50 "S? 9, 

Other  Minerals 

Pyrites — Spanish  pyrites  unchanged  at 
16.5c.  per  unit  on  the  basis  of  10s.  ocean 
freight. 

Iron  Trade   Review 

NKW   YORK — Mar.   a 

.stabilized  prices  are  regarded  as  the 
need,  according  to  the  "Iron  Age."  There 
have  been  three  months  of  them,  and  the 
producers  count  on  being  able  to  maintain 
them  without  Government  intervention. 
The  plane  might  be  lowered,  but  the  sug- 
gestion is  that  the  same  strong  hands  that 
produce  most  of  the  steel  of  the  country 
might  definitely  state  the  period  in  which  n 
change  would  be  made.  as.  for  instance,  up 
to  July  1.  Then  buying,  which  could  hardly 
have  been  expected  at  any  price  in  the 
period  of  recovery  from  war  shock  and  of 
readjustment,  would  materialize.  Any  cut, 
even  a  sharp  one.  which  leaves  also  the  im- 
pression of  further  recessions  at  early 
rather  than  future  dates,  would  not  be  con- 
ducive  to   developing  business. 

Producers  are,  if  anjThing,  more  out- 
spoken in  the  expectation  that  labor  read- 
.iustment  will  be  necessarily  long  delayed. 
This  and  the  commonly  overlooked  fact 
that  this  country's  industry  will  not  move 
independently  of  the  rest  of  the  world 
promise  little  in  the  way  of  drastic  price 
revisions, 

February's  production  of  pig  iron  was 
2,940,168  tons,  or  105,006  tons  per  day 
This   is    1519   tons   less  than   the  daily  out- 
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put  of  Janoao'  <ln  Mar.  1  there  were  3n6 
furn.ices  in  blapt.  making  iron  at  a  rate  of 
101.475  tons  daily,  against  .123  furnaces 
on  Feb.  1.  operating  at  Ici4.40S  tons.  In 
the  month  Improved  furnace  operation  was 
obtained,  due  probably  to  better  coke.  On* 
^roup  made  4c)0i)  tons  more  in  the  28  days 
of  February  than  in  the  .fl  days  of  Janu- 
ary, notwithstandmg  there  was  a  net  loss 
of  four  furnaces  in  bla.st   by  March   1 

PITT.XBlBtJH — .Mer.    4 

Last  Thursday  there  was  a  conference 
in  New  York  between  a  few  steel  pro- 
ducers and  (leorg.-  N.  Peek,  chairman  of 
the  newly  formed  Industrial  Board  of 
the  Department  of  Commerce,  which  was 
created  to  carrv  out  Secretary  Redlield » 
plan  of  "price  "suggestion"  whereby  war- 
time prices  for  commodities  would  be  "de- 
mobiliied."  Mr.  I'eek  outlined  the  plan, 
but  the  steel  makers  present  did  not  com- 
mit themselves.  Judge  Cary  has  now 
called  a  general  meeting  of  the  iron  and 
steel  industry  to  be  held  in  New  York  next 
Thursday.  Mar.  6.  to  consider  the  proposi- 
tion. Though  nearly  all  members  of  the 
steel  trade  individually  expres.s  themselves 
as  opposed  to  Secretary  Redfield's  proposal, 
there  is  scarcely  room  for  doubt  that  the 
meeting   to   discuss    prices    proves    welcome. 

The  majority  of  independent  producers 
feel  that  there  should  be  prjce  reductions 
of  considerable  extent,  either  now  or  in 
the  near  future,  but  the  Steel  Corporation 
apparently  does  not  favor  reductions.  This 
is  a  reversal  of  the  alignment  at  the  meet- 
ing on  Pec.  9.  1918.  when  Judge  (Jary  had 
to  exert  himself  to  secure  a.s.senl  to  the 
proposition  that  reduced  prices  should  be 
recommended  to  the  War  Industries  Board. 
Though  the  suggestion  was  not  entertained 
by  the  board.  a.s  it  intended  to  disband, 
the  suggested  reductions  became  effective, 
averaging  about  $4  a  ton  on  finished-steel 
products  as  a  whole.  The  idea  now  is  that 
there  ought  to  be  reductions  of  at  least 
J5  to  110  a  ton.  to  instill  confidence  in  the 
minds  of  buyers.  Undoubtedly  steel  prices 
will  decline  within  a  short  time,  but  it 
cannot  be  forecast  that  the  decline  will 
occur  immediately  after  next  Thursday's 
meeting.  The  time  of  the  reduction  de- 
pends upon  whether  the  steel  producers 
conclude  that  It  is  better  to  forestall  action 
by  the  fiedfleld  hoard  by  making  reduc- 
tions at  once,  or  prefer  to  hold  prices  until 
reductions  are  arranged  by  that  bfiard. 
It  may  be  a.xsum><l  that,  if  voluntary  re- 
ductions were  made,  the  board  would  call 
for  additional   reductions. 

N*ew  liuying  of  steel  products  has  ex- 
perienced a  further  decline,  and  there 
IS  al.so  a  decrease  in  .■"pecifying  against  old 
contracts,  and  the  steel  industry  is  faced 
wltii  a  further  curtailment  in  operations 
unless  something  is  done.  ('iterations  to 
date  have  been  remarkably  heavy.  c(»nsid- 
ering  the  general  industrial  inactivity,  and 
still  average  fully  T.t'^,  of  capacity,  which 
means  that  c#»nsiderahly  more  steel  is  being 
made  than  at  any  time  previous  to  the 
war.  Kittle  of  this  steel  is  accumulating 
in  the  hands  of  producers,  and  how  so  much 
is  alworlied  by  buyers  Is  not  known.  Steel 
prices  are  firmly  held  all  along  the  line. 
There  are  reports  of  price  cutting,  but  In- 
vestigation usually  proves  them  to  be 
incorrect. 

PIb  Iron — liespite  the  extreme  lightness 
of  demanfl.  tht-re  has  l>een  enough  inqvilry 
for  foundry  Iron  to  bring  out  definitely 
lower  <iU')latlons.  and  this  grade  can  be 
reported  at  II  a  ton  decline  at  least.  For 
iwslc.  there  has  he.-n  no  inquiry,  except 
as  to  a  lot  of  14.00(1  tims  for  export,  on 
which  It  is  reported  one  seller  cut  the  regu- 
lar prlie  by  14  and  another  by  $2.  liut 
Ibis  does  not  reduce  the  (luotable  domestic 
market  Tlie  market  Is  quotahle  soft  at 
tl   decline  on  foundry  and  at   former  iirlct 


tors  have  come  down  on  regular  lots,  and 
will  sell  furnace  grade  at  $4.50  in  almost 
any  tonnage.  March  adjustments  on  open 
contracts  are  likely  to  be  macle  at  this 
figure.  Foundry  is  $5.50'ii  6,  depending 
on  tonnage  and  brand,  all  prices  being  per 
net  ton  at  Connellsvllle  resion  ovens. 


STOCK  QUOTATIONS 
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MONTHLY  AVERAGE  PRICES  OF  METALS 
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Blneham  Mlnet. 


(^'alumet  A  Arts    . 
Calumet  4k  HeclA. 


Lake 
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MaaoQ  VaUcy. . 


,   llMohawk. 
671      N'ewArcadUn 
I  New  Comelln . . 
NewldrU.      . 
North  Butte 
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(a)  No  Market. 
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(a)  No  average  computed. 


CaKle  A  Blue  Bell.  2 ! 

FIraiNat.Cop        .  li 

Houghton  Copijer...  30 

Intermountaln t  .05 


Nat.  Xinc  A  Lead 


Trinity 
il     jTuolumne 
I       It*. -S.  Smelting. 
3U     If   s.  Smelting. 
6%      tlah  Apex 
1.25      I'tah  Con 
-      Itah  Metal  . 

Victoria 

Winona 

Wolverine 


.V.  Y.  CUBBt 


Lead 

New  York 

St.  LouU 

l.ondon 

1918  j    1919 

1918 

1919 

1918 

1919 

6  782     5  4.12 

6  684 

5  316 

29  IIU 

37  227 

6.973:  S  057 

fi   89! 

4.784 

29  0(1 

2S  67.'. 

March  .       . 

7  201' 

7  091 

April  

Nfay 

0  772 

6.701 

.'9  (W. 

6  818 

6  701 

29  (Nl 

7  on 

7  511 

July 

8  033 

7  7S( 

29  (Mi 

AURUSt 

8.0S0 

7.7.'i( 

29  0(1 

8  050 

7  7fi( 

29  im 

8.050 

7.75( 

2!)   Oil 

8.050 

7.7« 

31    211 

IHrember... 

6.fiS4 

A.  334 

40  (ill 

Year  . 

7.413! 

7  22a 

Mt   111 

Spelter 

.New  York 

Ht.  Loula 

l.i.ndi.ii 

1918 

1919 

1918    1    191V 

l«l-( 

January.  . . 

7.836 

7  373 

7  661     6  933 

54  000 

r,n  045 

7.814 

6  623 

7  6.19 

6  273 

•.t   (MMi 

41-,    l.-,0 

Miirrh   . 

7.461 

7  386 

54   (Kill 

^/■.T 

8.890 

A  715 

,4  mni 

7  314 

7   114 

>4   IIOI 

June 

a  031 

M   1101. 

July  . 

»  (MW 

M  iKie 

August 

8. 985 

8  635 

-.4  inn 

Heplemlier 

V  442 

g  092 

OrlnlHT  . . . 

8801 

-.4   l)l« 

Novemlier. 

8.491 

8  141 

-.1    1.. 

Deremher  . 

8  103 

7.813 

.1,   11  ,. 

Year 

*  ISO 

7  890                  -.1    1-. 

Nevada-DouRlaa 
New  Baltic 

Oneco 

PacincMlim 

.20 

1 

3S 

<  35 

.OS 

Yukon  GoM 

75 

SAN  FBAN.« 

Mw.    4 

08 

li.-ot  A  Belcber. 

■  :il.-.l..nla   .... 
c  iLill.iice  Con 
1  -..nntlfnce 

04 

.07 

t  03 

03 

Ferroalloys 


•mert 

1  luin 


BaMe] 

MM   ,    WW 


iiiihl  A  Curry. 


Savage 

sierra  Nevada..  . 
I'nlon  Con  . 

I'tah  Con 

Belmont 
Jim  Butler 
MitcNamara 
Midway 
Moni  -Tonopah 
North  Star 
R»^rur  F.ula 
\\.-«t  Kml  Con 


JiiiiitH>  littenslon 
Krwni)ji« 
Nevn.U  llllla 
Nrvnda  l*>rk«nl 
llnuitd  Mountain  . 

MIlTcr  Pick 

White  Cap« 


Mllford 

Mother  Lode    . 

NUon  Nevada. 
,OhloCop 


.07  Ray  Hercuka  .    . 

05  iKIchmond 

15  Kochrater  Mine* 

.40  St   Jnaeph  Ixad. 

30  Standard  S    I,  .   . 

02  Stewart 

07  Surcrai 

OA  Tonopah 

20  TonnpHh  K.\ 


f'OTO  !<rRiN08«  Mar     4  'm 


T  take 
Mln  Corp  of  Can 


•  17" 


'.  ittief,    t  CkMlB«  prices     I  Lact  quoutlont. 
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I        Current  Prices— Materials  and  Supplies       | 


IRON  AND  STEEL 

SHEETS— Quotations  are  in  cents  per  pound  in  various  cities  from  ware- 
house, also  the  base  quotations  from  mill: 

Large  San  _-Ne»   York 

Mill  hou        m  Chi-  Fran  Cur-  One 

Blue  Annealed     Pittsburgh    Louis  oago  Cisco  rent  \  r.  Ago 

Nn    10                              3  90            5  04  6  50  6  50  5   17  5  441 

No    12                              3  95            5   09  6   55  6   55  5  22  5   49| 

No!   14      ..                         4    DO             5    14  6   60  6   60  5   27  5    545 

No^'''l8and20..  4  50  5  84  6  02  7  30  6  02  6  24| 

Nos    22and24.  4  55  5  89  6  07  7=5  6  07  6^9! 

No    26  4  60  5  94  6.12  7   40  6    12  6  40 

No!  28  4  70  6  04  6    12  7   50  6  27  6  45 

Galvanized:  ^^  .    _,  *.  aqi 

No     10  5   05  5   39  6    57  6   57  6   695 

NT°      2  5   15  6   39  6  67  7  85  6.62  6.794 

Ct°      1  5   15  6   39  6  67  8  00  6.67  6  79} 

Nos.l8and20.  5  45  6  59  6  97  8   15  6  97  7  09J 

Nos.  22  and  24.    ..        5  60  6  44  7.2  8  30  7   12  7  241 

No    26  5  75  6.74  7  27  8  45  7  27  7  39J 

No!  28       :  6  05  6   19  7   57  8  75  7.57  7.69J 

STEEL  RAILS— The  following  quotations  are  per  gross  ton  f.o.b,  Pittsburgh 
and  Chicago  for  carload  or  larger  lots.    For  less  than  carload  lots  5c.  per  1 00  lb.  is 

charged  extra:  _,. 

Pittsburgh Chicago 

Current  One  Current  One 

Year  Ago  Year  Ago 

Standard  bessemer  rails  $55.00         t55  00  $65.00  $60-65 

Standard  openhearth  rails.  57.00  37  00  67.00  63-65 

f:!Sfj:lls'?;?o'f4^b  .■       3iP        Ul'         Vol' 

Li^htralfewloi'lb::  .  3.00  3  00*  3.00  3  00* 

TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb  f.  o.  b. 
Pittsburgh  for  carload  lots,  together  with  the  warehouse  prices  at  the  places 

''^"""^'  Pittsburgh San 

One  Year  Fran- 

Current  Ago        Chicago  St.  Louis       cisco 

^'ISdTa'igef  ""'*''''''"•  ^'"       $3   70  $3   90  $4  50       $5.04  $6    15 

Track  bofts 4  90  4  90  5  50     Promiun,        7     0 

Standard  section  angle  bars  3.z5  4  45     Premium       5    15 

STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f.  o  b 
mill,  Pittsburgh,  together  with  the  quotations  per  fOO  lb.  from  warehouses  at  the 
places  named:  o 

Mill, New  \  ork .  ban 

Pitts-       Cur-         1  Yr.        St.         Chi-       Fran- 
burgh       rent         Ago       Louis     cago       cisco       Dallas 
Beams,  3  to  15  in.  $2  80     $4  07       $4    j^   $4   14     $4.07     $5  25       $5  50 

Channels.  3  to  1 5  in  2  80       4  07         4   19J     4   14       4  07       5  25  5   50 

'^"thfck  ""*'"*  '°       2  80        4   07  4    195      4    14        4   07        5   25  5   50 

T^hnVandlarger.        2  80       4,2         4,9^      4,4       4  07       3  25  5  50 

STEEL  SHEET  PILING— The  following  price  is  bast-  per  100  lb  f  o  b 
Pittsburgh,  with  a  comparison  of  a  month  and  a  .year  ago: 

Current  One  Month  Ago  One    Year    Ago 

$+-5  $4-5  $4-5 

RIVETS— The  following  .luotations  are  per  100  lb.: 
STKICTURAL 

. Warehouse ■ 

—  New  York  —  San 

Mill        Cui-         One        Chi-         St.        Fran- 
Pitteburgh  rent      Year  Ago  eago       Louis      Cisco       Dallas 
i-in   and  larger  ...    .        $4  40     $5  67     $7  00     $5  57     $4  74     $6  70       $7  00 
CONE  HF.Al)  BOILER 

J  1  4  in       5  77       7   10       5  67       4  84       8  80         7    ,0 

Jmandlarger  4  50  7  /^U       ^  ^^       ^  ^^       ^  ^^ 

\l^i^ 5  00       7,0       7  60       6   17        5  24        7  30  7  60 

Lengths  shorter  than  I  in    take  an  extra  of  50c      Lengths  between   I  in    and 

2  in.  take  an  extra  of  25c 

WIRE  ROPE— Discounts  from  list  price  on  regular  grades  of  bright   and 

galvanized  are  as  follows:  ^^^.  York 

and  St.  Louis 

G  alvaniied  iron  rigging  jl « 

jalvanized  cast  steel  rigging  jg^? 

Bright  plow  steel                  17J9; 

Bright  cast  eteel              T*;'i 

Bright  iron  and  iron  tiller 

HORSE   AND  MULE   SHOES— Warehouse  prices  per    100  lb  in  cities 

named:                     ^^.^^                ^.^  Birm- 

Pittsburgh       cinnali        Chicago       ,St.  Louis         Denver  ingham 

..        v..                 ti  25            $7  25      $7  00(37  25       $6  25            $8  00  $7  25 

A/sorfed                "  40              7  75       7, 5!,  7  40        6  40              8  25  7   50 

BAR  IRON  AND  STEEL— Per  pound  to  large  buyers  at  mill,  Pittsburgh 

Ironbar, 3  5c.             Steel  bar.     2.90c. 

COAL  BIT  STEEL— Warehouse  price  per  pound  is  as  follows 

..wVork      Cinclnnat.       Birmingham       S.^Lj^is         Dcn.^  t.ucago 


DRILL  STEEL— Warehouse  price  per  pound: 
New  York  St.  Louis 


Hirmiughu 


STEEL  AND  IRON  PIPE— The  following  discounts  are  for  carload  lots  f.o.b. 
Pittsburgh,  basing  card  of  Jan.  1  for  steel  pipe  and  iron  pipe: 
BUTT    WELD 
Steel  ''■**'* 

Inches  Black  Galvanized  Inches  Black         Galvanized 

Percent        Per  Cent.  Per  Cent        Per  Cent. 

1  to  3 54                       40S                 i  to  M                     36  20 

LAP  WELD 

2 47                       345                 1i.                            21  '6 

25  to  6 50                      J7J                 IS 28  4 

7  to  12 47                     335               2                            29  5 

13and14 375                                         2Ho* ''  f 

15 35                                       7  to  12 28  15 

BUTT  WELD,  EXTRA  .STRONG  PLAIN  ENDS 

J  to  IS 52                      395                ;  to  1! 36  21 

2  to  3 53  405 

L\P  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2 45         33i       \i                            22  7 

2Sto4 48         36i       IS           28  M 

4!  to  6 47                       35;                 2                               30  17 

7to8 43                    291               25  to  4                  32  20 

9  to  12 38                       24!                45  to  6 31  9 

7to8.   .                  23  II 

9to12 18  6 

From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 
ppe: 


I  to  3  in.  butt  welded 
35  to  6  in.  lap  welded 


New    York 
43% 
38% 


—  Black 

Cleveland 
43% 
39% 
-Galvanized— 
Cleveland 


Chicago 
44.9% 
40.9% 


/  Y'ork  Cleveland  Chicago 

Is'^o'^in'u^^S..  Ill  "1  2HI 

Malleable  Bttings,  Class  B  and  C,  from  New  York  stock  sell  at  list  plus 
15%.     Cast  iron,  standard  sizes,  5%. 

NUTS — From  warehouse  at  the  places  named,  on  fair-sized  orders,   the 
following  amount  is  deducted  from  list: 

— New  York—     — Cleveland 

Current       One       Current        One 

Year  .\go  Y'earAgo 


$0  80 
80 


2.50* 


$1  00 

1  00 

1  00 

1  00 


$1    25 

I   05 

75 

.75 


75 


1.00 


Hot  pressed  square 
Hot  pressed  hexagon 
Cold  punched  square. 
Cold  punched  hexagon . 

*  List  plus. 

Semifinished  nuts  sell  at  the  following  discounts  from  list  price: 

Current       One  Y'ear  Ago 
New  York  50-10%  40% 

8i^Sd-   ■  5^?8%        1^ 

MACHINE  BOLTS— Warehouse  discounts  in  the  following  cities: 

New  Y'ork      Cleveland        Chicago 

i  by  4  m  and  smaller  40-10%  40-10%  40% 

Larger  and  longer  up  to  1  in.  by  30  in  20-5%  20-5%         25—5% 

WASHERS — From  warehouses  at  the  places  named  the  following  amount  is 

deducted  from  list  price: 

For  wrought-iron  washers:                                                     ,  ,    ,, 

New  York                   $2  00       Cleveland                $150       Chicago $175 

For  cast-iron  washers  the  base  price  pei    100  11.    is  as  follows: 

New  York $6  00       Cleveland $4  25       fhicngo  $4   50 

CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS— Prices  per  ton  fob.  New  York  and  Chicago; 

Less  Than 
Carload    Lots  Carload    Lots 

NY'.       Chicago  NY.      Chicago 

Tar  felt  ( 14  lb.  per  square  of  100  sq.ft.) .   $54  00       $52  00         $55  00       $53  00 
Tar  pitch  (in  400-lb.  bbU .  2100  18  00  22  00  19  00 

l^^l^Saf"""""""^  l"'o      l^°l       Vzll      nil 

PREPARED    ROOFINGS— Standard    grade    rubbered    surface,    complete 
■>■  -ails  and  cement,  costs  per  square  as  follows  in  New  Y  ork,  St.  Louis.  Chicago 


and  San  Francisco: 


No.  1  grade 
No   2  grad 


I -Ply 


20 


I.cl. 

$1   60 

I   45 


—  2-Ply  —  —  3-Ply  --- 
c.l.           I.cl.  c.l.  I.cl. 

$1  70  $1.95  $2  05  $2.30 
I   50         1  75  I  80         2  05 


Asbes'tTs'asphalt-saturated  felt  (14  lb  per  snuarel  costs  $5  00  per  1 00  lb. 

r..  .    — /_J.j  — c —  /-.x^  «n/i  »r,>»T.\  ;t^  rolls  of  108  sq.ft.  costs  $2.10  per  roll 


Asoesios  ao|)u»it-i>t»n*» '»*>-" '^'v^  •  •  •»-• 

Slate-Surfaced  roofing  (red  and  green)  ... 
n  carload  lots  and  $2.35  for  smaller  quantit.,„. 

Shingles,  red  anil  green  alatc  finish,  cost  $5  50  per  squii 
m:illcr  (iU!intitic'<.  in  Philadelphia. 


arloads,  $5.75  i 
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HOLLOW  TILE— 

y    •»'• 

St.  Paul        $ 

Ciaciooati  

Seattle  

Lo«  Anjtcica* 

New  Orleans 

•  F.o.b.  factory,  4,  8  and  10  inch. 
LUMBER— Price  per  M  in  carload  lots 


-tzD-In 


Cincinnati $37  00 


[  20  Ft   nnH  Under — 

Hemlock        Spruce 


Kansas  City . 

Seattle      

New  Orleans. 
St.  Paul     . . . . 


40  50 
17  50 
48.00 


Lo6  Angeles 


Y.P. 


$36  DO 

$41.50 

17.50 


12  X  12-In. 
20  Ft.  and  Undei 
Y.P 


Hemlock 
$39  00 

55.75 

17  50 


40  00 
33  50 
33.00 


38.00 


33  50 

34  00 
$32;  of  hemlock,  $34;  redwood,  $35. 
)ns  are  per  keg  from  warehouse; 

St.  f 

Louis 
$4  37 

6  50 


Cincinnati $43.00 

KansaaCity 50  00 

Seattle       17.50 

New  Orleans 54  00 

St.  Paul   50  50 

Denver       45  no 

Los  Angeles 39  00 

*  Los  Angelee:  Base  price  of  fir  is 
NAILS — The  following  quotati 

Mill 
Pittsburgh 

Wire      $3   50 

Cut      4   00 

PORTLAND   CEMENT— These    pric< 
including  bace* 

Current 

New  York   $3  45 

JereeyCity 3  62 

Boston       3.57 

Chicago     3.05 

Pittsburgh     3.15 

Oeveland 3.J2 

Denver         3  67 

Note — Bag  refund  is  generally  25c.  each:  except 
Dalla.*),  lOe.:  San  Francisco,  15c. 
LIME — Warehouse  prices: 

Hydrated  per  Ton 
Finished  Common 

New  York $17  SO  $14  50 

Chicago   18  00  17  50 

St.  LouU     22.00  16  00 

Boston  22  20  18  00 

DaUas  2   25*  1.25« 

San  Francisco 14  00         16  00 

8t.  Paul   2J  00         1»  00 

New  Orleans 19  74  16  4$ 

Cincinnati  14  20  1 1    95 

Denver  26.25J 

•  200-lb.  barrels.'    t  Per  180-lb.  bbl.     :  Per  ton. 
Note — Refund  of  tOc   per    barrel. 

LINSEED  OIL— These  prices  are  per  gallon: 

. New  York . 

Current         One 

Year  Ago 
Raw  per  barrel .. .        $1    SO  $1    3<> 

5'gal.  cans I    65  14') 

WHITE  AND  RED  LEADS  in  500-lb.  loU  sell  as  la\l 
-Red 


$41.00 
45  50 
17.50 
SO.  00 


10  In 
VP 

$42  00 
S3  50 
17  50 
60.00 


$40  00 
43.50 
17.50 


$39  00 
60  0" 
17  50 


>allas  Chicago 

[4  75  $4  32 

6  50 
for    barrels   in    ca 


$5  35 

6  75 

-load    lots. 


One  Month  Ago 
$3  45 
3  62 
3.67 
3.05 
3.15 
3.32 
3  67 
xceptions  being,  Cincinnati 


$2  25 
2  16 
2  37 
2  21 
2  31 
2  44 
20 


$2  65 

1  10* 

1  75* 

3  40 

2  OOt 
I  93* 
1  93* 


lOO-lb  keg 
25-  and  5(lb 
I2l-lb   keg 
5-tD.  cans     . . . 
l-lb.  cans 


Current 

Dry 

In 

Oil 

00 

50 

25 

75 

50 

00 

no 

sn 

on 

■.(1 

. —  Cleveland  — .         . Chicago — — 

Current         One        Current        One 

Year  Ago  Year  Ago 

$1    65  $1    40         $1    66       $1    41 

1.50  1.88  1    51 

n  cents  per  pound : 
Whii 


I    80 


I  Year  Ago 


Current  I  Yr    Ago 


Dry 
II  25 
II  50 
II  75 
13  25 
13  25 


In  Oil 
II  50 

11  75 

12  00 

13  00 
n  50 


Dry 
and 
In  Oil 
13  00 
13  25 
13  SO 

15  00 

16  00 


Dry 

and 

In  Oil 

12  50 

12  75 

13  00 

14  SO 
14  SO 


MINING  AND  MILLING  SUPPLIES 


HOSE 


Fire 


Underwriters'  2|-i 
Common.  2|'in 


l-io   per  ft 


50-Ft.  Lengths 

75c.  per  ft. 

30^ 

Air 
First  CJrade        Second  Rrade       Third  Cirade 
$0  55  $0  40  $0  30 

Steam — DIecounte  from  LUt 

riratgrade  25%  ."econd  grade 35%  Third  grade 40% 

LRATHF.R  BELTING     Present  discounts  from  list  in  the  following  cities 
ars  as  follows 

Medium    Grade         Heavy  Crade 
New  York  40-5%  35% 

St.  Lntiis  45%  50% 

Cbieagn  45%  40  4  5% 

■Irminih.m  30%  35% 

Deaver  »5-<V  '"» 

Oseinnsli  40—10%  40% 

RAWIIIIIF.  I.A(:lN«;-50r.  f..r  cut;  45c,  per  sq.ft.  for  ordinary. 
MAMI  A  ROPF.  For  rope  smaller  lh»n  |-in  the  price  is  I  to  2c  ellra: 
while  lor  quantities  amounting  to  leu  than  600  II  there  is  sn  ritra  charge  of  le 
The  number  of  feet  per  pound  for  the  various  sieee  is  as  follows:  |-in..  S  ft  , 
|->a,6.  I  in.  44.  I  in  ,  )).  I|-in  .  2  It  lOin:  It-in.  2  ft  4in  Following  is 
priee  per  pound  lor  |-tn  and  larger,  in  1200-lt  roils: 
Boelon  $0   32  Denver  ....  $0    32 

New  York  3a(  Kansas  City 321 

Ciaennati  13  New  Orleaa* ^<{ 

Chieago  «0|  Seattle        24 

81    Paul  3J  HI    l,.nlis 21 1 

San  Franeisen.  29  Mlnntn  24 


$0  95 

I  60 

I  CO 

I  20 

I  60 

I  OC 

I  20 


PACKING — Prices  per  pound: 
Rubber  and  duck  for  low-pressure  steam 

Asbestos  for  high-pressure  steam  

Duck  and  rubier  for  piston  packing 

Flax,  regular    

Flax,  waterproofed 

Compressed  asbestos  sheet 

Wire  insertion  asbestos  sheet 

Hubber  sheet  

Rubber  sheet,  wire  insertion .80 

Rubber  sheet,  duck  insertion ,50 

Rubber  sheet,  cloth  insertion  .30 

Asbestos  packing,  tw-isted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes 1    20 

Asbestos  wick,  j-  and  l-lb.  balls    85 

REFRACTORIES — Following  prices  are  f.  o.  b.  works,  PitUburgh: 

Chrome  brick      net  ton    $120  00  at  Chester,  Penn. 

Chrome  cement n.»t  ton         65  00  at  Chester,  Penn. 

Clay  brick,  1st  quality  fireclay... .:... .    net  ton         40- 30  .it  Clearfield,  Penn. 

Clay  brick,  2nd  quality    net  ton         38-48  at  Clearfield,  Penn. 

Magncsite,  dearl  burned net  ton         37   50  at  Chcwalah,  Penn. 

Magnesite  brick,  9  x  4)  x  21  in net  ton         90  00  at  Chester,  Penn. 

Silica  brick net  ton        45-55  at  Mt.  Union,  Penn. 

Standard  size  fire  brick.  9  x  4)  x  2)  in.    The  second  quality  is  $4  to  $5  cheaper 
per  1000. 

St.  Louis— Fire  Clay,  $35  to  $50. 

Birmingham— Fireclay,  $40- $45: silica.  $4O-$50;  magnesite,  $90:  chrome.$l20. 

Chicago — Second  quality,  $25  per  ton. 

R.\ILW.\  Y  TIES — For  fair  sise  orders,  the  following  pricf-s  per  tie  hold: 

7  In.  X  9  In.        6  In  z  8  In 
Material  by  8  Ft.  6  In.  by  8  Ft. 

Chicago      Plain  I   48  1.33 

.San  Francisco      Douglas  Fir— Green  135  .96 

San  Francisco Douglas  Fir — Creoaoted  2  70  1 .  92 

Prices  per  tie  at  Missouri  mills  ;  St.  Louis  prices  about  2Sc.  higher: 


Untreated  A  Grade  White  Oak  Untreated  A  Grade  Red  Oak 

6x6x6  6z8z6 

No.  I $0.70  No.  I $0  55 

No.  2 80  No.  2 65 

No.  3 90  No.  3 75 

No.4 98 

7x9x8  white  oak 1 .05 

7x9x8    red  oak.  No.  4 80  No.  S 87 

FLOTATION   OILS— Prices  of  oils  for  flotation,  in  cents  per  tai:on,  in 

Darrels; 

Chicago  Denver 

Id  In  Bbl. 

.Vew  Y'ork        Bbl.  Carloads  LoU 
Pure    steam-distilled    pine  oil,  sp,  gr. 

0,925-0.94 $0,58           $0  71     $0,69  $0  81 

Pun- dcsfni.tivelv  distilled  pine  oil,,,              ,58                 ,  68t        ,661-  ,55-65 

Pine  tar  oil,  sp   gr,  1,02  =  1,035,      ,                  ,35                    36           ,34  ,60 

Crude  turpentine           ,45                  ,68           ,66  ,60-65 

•Hardwood  creosote,  sp,  gr.  0,96-0.99            ,23                               ,  ,42-,  45 
•  Fob   Cadillac,  Mich,     t  \ery  »earre, 

COTTON    WASTE— The   following   prices   are   in    cents  per   pound: 

— —  New  York 

Current  One  Year  Ago    (^levelaoH  Chicago 

White     Il00tol3  00  13  00  16  50        l2  0Ulol6  50 

Colored  mixed 8  50tol2  00  10  00  13  00        llSOtoUOO 

WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

I3til3i  I3tx20« 

Cleveland , $52  00  $58  00 

Chicago 48  00  50  00 


EXPLOSIVES- 

Ib  keg  for  bIseU  powc 
Low 


Price  per  pound  of  dynamite  in  small  lots  and  price  per  25 


New  York 

Boston      $0  221 

Cincinnati ,  .         .18^ 

KansaaCity 20) 

New  Orleans 20j 

.Seattle 1 41 

Chicago 181 

St,   Paul 19 

St,  Louis 19 

Denver     171 

Dallas 25 


60% 
10  34i 

30 


BUck 
Powdei 

$2  40 
2  40 
2  35 
2  45 
2  60 
I  00 


CHEMICALS 

York    pri. 


^Oi-     per   lb  ;      Denver,   42c,; 

.SODIUM  SULPHIDE— In  New  York  the  price  per  pound  is  4|c.  lor  con- 
centrated. 21e.  for  crystals  The  SI  Louis  price  is  6e,  for  concentrated,  5  Je.  lor 
fused,  '|c  lor  eryi.lnl"  The  Chicago  price  is  6c  lor  concentrated.  3|c.  for 
crystals.     Concentrated  comes  in  500-Tb  drums,  the  cr>ii|sls  in  440.1b  bbl 

7.INC  Dl'Srr-  For  350  mesh  the  New  York  price  is  14c  per  lb.;  Chicago. 
He  ;   Denver.  I3ic  I  oh   Pueblo;  St,  Louis.  I2|c,.  le<s  than  car  lots  I  )e. 

ALUMINUM  nU.ST- Chicago  price  IS  $1,30  per  IK 

MINFRS-  I  AMP  CARBIDE— Price*  net  f  oh  ear»  at  warehouec  poinU. 

Union  'Cameo  Union 
I UO- Lb  Drums     lOO-Lb  Drums  25-Lb  Drum 

P< .  Ton  Per  Ton  Per  Dram 
Fast  ol  the    Miasiaaippi.   North  of 

Chattanooga $106  00  $10100  $152 

Soulheaslern  portion  U.S.  A,  ,  .             115   50  110   50  I   63 

Texas  (eieept  F,l  Plao) 124  00  119   00  174 

F,l  Paso.  Teias       126  00  12100  177 

Denver.  Colo                                                124  00  119  Ofl  I    74 

West  Coast                                                      129  00  124   00  I   II 
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THE   TOWN  OF  JOHANNESBURG 
In  the  distance  may  be  seen   the  residue  dumps  from   the  string-  of  mines  that  stretch,  in  an  unbroken  chain,  for  6U  miles 

from   Ramlfontein   to   Springs. 


Rand  Gold  Mining 

By  "SOUTH  AFRICAN" 


Notes  on  the  development  of  the  great  Witwaters- 
rand  gold-mining  area,  with  reminiscences  of 
earlier  times.  The  native  labor  question  is  briefly 
revietved  and  the  important  influence  of  the  black 

THE  ino.st  important  group  of  gold  mines  in  South 
Africa  is  situated  in  the  eastern  Transvaal,  on 
a  ridge  Ivnown  as  the  Witwatersrand.  This  lies 
at  an  altitude  of  6000  ft.,  and  is  a  watershed — all  rivers 
and  streams  to  the  south  finding  their  way  to  the  At- 
lantic, and  those  to  the  north  running  into  the  Indian 
Ocean.  The  ore-carrying  body  is  a  tilted  wall  of  con- 
glomerate extending  from  east  to  west  in  an  almost  un- 
interrupted stretch  of  60  miles.  Midway  along  this 
line  is  the  town  of  Johannesburg,  with  a  white  popula- 
tion of  138,000.  The  West  Rand,  though  comprising 
many  rich  producers,  has  proved,  in  late  years,  some- 
what patchy  and  broken,  and  poor  dividends  have  ac- 
crued from  the  furthermost  properties.  So  far,  the  East 
Rand  has  played  the  most  important  part  in  the  history 


population  outlined.  Statistics  are  included  to 
show  the  progress  of  the  industry,  and  the  re- 
sttlts  of  the  new  system  of  leasing  by  the  gov- 
ernment,    which     lins    proved    highlij    successful. 


of  the  gold  fields,  and  recent  development  has  proved 
not  only  the  continuity  of  the  reef  to  great  distances, 
but  that  the  richest  ore  is  to  be  found  there. 

The  Witwatersrand  gold  reef  slopes  to  the  south  at 
an  angle  of  from  30  to  40°  in  the  central  portion  of  the 
Rand,  but  this  incline  diminishes  as  one  goes  east  and 
west,  and  the  trend  of  the  line  is  abruptly  curved  to 
the  south  at  each  extremity.  Up  to  the  time  of  the  Boer 
War,  little  was  known  respecting  the  workable  depth 
of  the  reef;  but  in  1903  the  permanence  as  well  as  the 
consistency  of  the  orebody  was  definitely  established,  and 
this  resulted  in  what  was  known  as  the  "deep-level" 
boom.  Some  of  the  mines  are  now  operating  at  from 
5000  to  6000  ft.  in  depth.  Over  $2,500,000,000  worth  of 
gold  has  so  far  been  extracted  from  this  marvelous  belt 
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of  pold  reef,  and  still  more  remarkable  is  the  fact  that 
the  average  recoverj-  has  been  about  $6  per  ton.  But 
this  colossal  achievement  has  been  possible  larsrely  on 
account  of  the  presence  of  unlimited  coal  deposits,  ad- 
jacent to  the  gold  mines,  and  to  the  supply  of  black 
labor  which  the  country  affords. 

The  Native  Problem 

The  total  white  population  of  the  Union  of  South 
Africa  is  1,250  000,  of  which  the  Transvaal  contains 
500,000.  The  natives  number  5,000,000  (according  to 
the  1918  census)  ;  and  on  the  mines  of  the  Transvaal 
200.000  natives  and  21,000  whites  are  employed.  It  is 
this  great  preponderance  of  native  labor  that,  though 


permitted  to  rise  into  the  higher  grades  of  labor.  In 
fact,  at  the  time  of  writing,  the  union  has  just  demanded 
that,  within  a  month  from  date,  all  natives  being  em- 
ployed as  drill  sharpeners  must  be  taken  off  this  job, 
and  further  rearrangements  along  similar  lines  may  be 
expected. 

Rand  Mines  Are  Low  Grade 

The  richest  Rand  mines  are  8-dwt.  propositions.  Only 
one  or  two  exceed  this,  and  the  great  majority  run  from 
5  to  6  dwt.  Before  the  war  ore  of  4h  dwt.  was  mined 
profitably,  but  the  enormous  increase  in  the  cost  of 
stores  and  labor  has  relegated  such  material  to  reserves 
labeled  "unpayable  under  present  conditions." 


i.i;sim  i;  di-.mi'.  si.i.mk  pa.m.  a.nd  tkk.vtment  vats,  in  roHKCKorND.  ov  \  ranh  I'I.ant 


insuring  success  for  the  mining  industry,  has  materially 
retarded  the  progress  of  the  country  on  "white"  lines. 
In  Australia  the  aboriginal  population  gradually  died 
out;  but  in  South  Africa  the  government  is  faced  with 
a  very  difficult  problem,  when  the  overwhelming  num- 
ber of  "blacks"  in  the  subcontinent  is  considered — the 
increa.se  alone  having  been  1,000,000  from  1904  to  1918. 
Plainly,  such  an  evil  as  this  cannot  be  obviated;  the 
black.s  are  there  and  must  remain. 

To  use  a  sporting  phrase,  the  kafir  has  been  the  "pace- 
maker" in  thi.H  countrj-.  Nothing  in  the  way  of  hard 
work  i."  done  by  whites,  either  in  the  mines,  agri- 
cultural districts,  factories,  or  homes.  No  white  man 
is  expected  to  perform  menial  labor;  the  actual  mining 
operations  are  entirely  done  by  kafirs,  and  white  men 
merely  act  as  supervisors  and  contjacfors.  The  locaJ 
miners'  union  is  powerful,  and  clearly  defines  the  rela- 
tionship iHjtween  the  races,  dictating  what  the  native 
shall  and  shall  not  do.  Although  there  are  now  many 
thousands  of  "V)oys"  (as  the  natives  are  designated) 
thoroughly  experienced  in  mining  work,  they  are  not 


In  1886,  the  outcrop  of  the  reef  was  being  mined  by 
open  cuts,  and  only  the  richer  portions  of  the  ore  were 
treated.  This  wasteful  and  unscientific  method  was 
speedily  discontinued,  however,  and  systematic  mining 
began.  The  properties  owned  in  those  days  by  indi- 
vidual companies  were  comparatively  small — a  hundred 
claims  or  so — and  the  mills  consisted  of  from  10  to  50 
stamps  of  light  weight,  with  no  treatment  of  taillng.s. 
Compared  with  these,  the  mines  of  today  are  huge  con- 
cerns in  all  respects.  Some  of  them  are  larger  than  a 
score  of  the  older  concerns  put  together.  The  vast 
bodies  of  low-grade  ores  can  only  be  rendered  payable 
by  working  on  a  great  scale,  and  by  the  treatment  of 
enormous  tonnage.  The  mills  range  from  100  to  600 
stamps  which  are  of  the  heaviest  pr.ncticable  type.  Tube 
mills  for  further  reduction  are  extensively  employed, 
and  the  cyanide  process  is  used  for  the  treatment  of 
the  tailings  resulting  from  a  thorough  treatment  by 
amalgamation.  The  system  of  mining  and  mechanical 
haulage  may  be  considered  as  up  to  date  as  in  any  other 
mining  center  in  the  world,  for  not  only  are  all  the  best 
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devices  that  are  in  operation  elsewhere  utilized,  but  spe- 
cial adaptations  have  been  made  as  the  result  of  30 
years'  experience. 

Statistics  Typical  of  Rand  Operation 

One  of  the  largest  of  the  mines  is  the  Randfontein 
Central.  It  employs  about  20,000  natives  and  2500 
white  men.  About  151,000  tons  of  ore  per  month  is 
put  through  the  mill,  from  which  is  obtained  an  approx- 
imate output  of  40,000  oz.  of  fine  gold  per  month.  This 
mine  is  situated  on  the  Far  Western  Rand.  Another 
great  producer  is  the  Government  Gold  Mining  Areas, 
Ltd.,  so  called  because  the  Johannesburg  Consolidated 
Investment    Corporation    leased   the    ground    from    the 


Hull,  W.  B.  Thompson  (New  York),  and  C.  H.  Sabin 
(New  York).  This  company's  first  venture  into  the 
realms  of  South  African  mining  is  the  acquisition  of  one 
of  the  government  leases,  situated  west  of  the  Springs 
Mines,  Ltd.,  which  has  just  been  organized  into  a  com- 
pany called  West  Springs,  Ltd.,  with  a  capital  of  £1,400,- 
000.  Of  this  amount,  underwritten  by  the  A. -A.  Cor- 
poration at  par,  200,000  shares  were  offered  for  sub- 
scription, and  four  other  Johannesburg  corporations 
have  been  granted  a  participation  in  the  united  capital 
subscribed.  From  the  inception  of  the  company  to  the 
producing  stage  a  long  period,  extending  to  six  or  seven 
years,  must  elapse,  as  the  development  oz  a  deep-level 
mine  is  a  big  undertaking. 


PART  OF  SURFACE  PLANT  OF  THE  VILLAGE  DEEP  MINE 


government,  and  now  pays  a  percentage  of  the  profits, 
on  a  sliding  scale.  This  mine  lies  in  the  zone  just  com- 
ing into  prominence,  called  the  Far  Eastern  Rand,  and 
is  one  of  the  richest  concerns  in  that  favored  region. 
A  recent  normal  month's  output  was  valued  at  £179,046, 
from  106,000  tons  treated.  The  working  costs  were 
£144,244,  or  19s  6d  per  ton  milled,  and  the  profit  was 
£75,356.  This  mine  was  the  first  instance  of  the  gov- 
ernment offering  a  large  block  of  mining  claims  for 
public  tender,  as  against  the  old  system  of  "pegging 
off"  claims. 

The  new  leasing  system  has  proved  such  a  highly 
profitable  experiment  that  other  blocks  have  been  simi- 
larly disposed  of,  and  one  of  these  has  been  successfully 
tendered  for  by  the  Anglo-American  Corporation.  This 
company  was  floated  about  a  year  ago  for  the  purpose 
of  acquiring  mining  and  other  industrial  interests  in 
South  Africa.  The  capital  is  £1,000,000,  with  power  of 
increase  to  double  this  amount,  and  the  board  of  direc- 
tors consists  of  Ernest  Oppenheimer,  W.  L.  Honnold 
<New  York),  the  Hon.  Hugh  Crawford,  the  Hon.  H.  C. 


Proving  Negligence  of  Employer 

By  a.  L.  H.  Street* 
Applying  the  general  principle  of  law  that  an  em- 
ployee suing  for  damages  for  personal  injury  has  the 
burden  of  establishing  not  only  his  injury  but  soma 
specific  act  of  negligence  imputable  to  the  employer  and 
directly  bringing  about  the  injury,  the  U.  S.  Circuit 
Court  of  Appeals,  Ninth  Circuit,  holds  in  the  recent  case 
of  Suborich  vs.  Alaska  United  Gold  Mining  Co.  {251 
Federal  Reporter,  SS')),  that  plaintiff  failed  to  make 
out  a  cause  of  action  by  showing  that,  while  he  was 
employed  in  defendant's  mine,  his  eye  was  injured  by 
small  bits  of  rock  which  flew  from  a  rock  which  a  co- 
f.mployee  was  breaking  with  a  hammer.  In  the  absence 
of  proof  that  the  co-employee  was  careless  in  the  man- 
ner in  which  he  did  his  work,  or  that  breaking  of  rock 
at  the  particular  place  was  improper  or  unusual,  it 
could  not  be  presumed  that  there  was  negligen-ie  for 
which  the  employer  should  respond. 


•Attorney  at  law,   S20   Security   Bide.,   .Minneapulis.   Minnesota. 
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Uses  and  Limitations  of  Respirators,  Gas  Masks 
And  Oxygen  Apparatus 


IN  1918  the  Bureau  of  Mines.  Department  of  the  In- 
terior, received  many  inquiries,  for  protection  of 
Army  jras  mask.s  in  the  industries,  for  protection  of 
workers  against  poisonous  and  irritating  gases.  These 
inquiries  show  a  general  belief  on  the  part  of  the  public 
that  this  type  of  mask  will  protect  the  wearer,  under 
all  conditions,  against  any  gas  whatsoever,  even  in  ab.so- 
lutely  irrespirable  air,  to  the  exclusion  of  the  more  cum- 
bersome mine-rescue  breathing  apparatus.  This  errone- 
ous belief  will  no  doubt  be  further  confirmed  by  millions 
of  discharged  soldiers  who  have  been  trained  in  the 
use  of  the  gas?  mask  and  have  been  taught  that  it  gives 
them  absolute  protection  against  all  gases  used  or  likely 
to  be  used  in  warfare. 

The  promoters  of  such  inquiries  do  not  realize  that 
the  percentage  of  gas  in  the  air  of  the  battlefield  can 
never  be  as  high  as  that  occurring  in  the  confined 
spaces  of  a  factory  operation.  A  mask  may  afford  com- 
plete protection  under  outdoor  conditions,  and  break 
down  at  once  when  used  indoors  where  a  gas  container 
has  burst  and  filled  the  room  with  a  greater  concentra- 
tion of  gas.  It  must  also  be  remembered  that  the  ab- 
sorbents in  the  Army  respirator,  which  filter  out  the 
poisonous  gas,  are  specially  designed  for  the  gases  used 
in  warfare,  and  as  a  matter  of  fact  do  not  protect 
against  the  more  common  industrial  gases  such  as 
illuminating,  natural,  producer,  and  blast-furnace  gas. 
The  Army  gas  mask  never  should  be  used  in  mines,  be- 
cause of  the  uncertainty  as  to  the  kinds  and  amounts 
of  gases  that  may  exist  in  the  atmosphere  and  the  pos- 
sibility of  the  presence  of  an  insufficient  supply  of 
oxygen  to  support  life.  In  view  of  these  limitations  of 
the  Army  gas  mask,  which,  if  not  realized,  will  lead  to 
serious  accidents  and  fatalities,  the  Bureau  of  Mines 
has  issued  the  following  brief  statement  concerning  the 
industrial  use  and  limitations  of  the  several  dust  respi- 
rators, gas  masks,  and  oxygen  breathing  apparatus: 

Dust  Respirators 

Protection  from  dust  and  liquid  mists  is  obtained  by 
the  use  of  a  simple  dust  respirator,  which  removes 
these  particles  by  means  of  a  filter  of  moist  sponge, 
cotton,  or  wool  pad,  porous  paper  or  even  a  fine-mesh 
metallic  gauze.  The  respirator  may  enclose  the  mouth 
and  nose  only,  or  it  may  be  combined  v;ith  a  face  mask 
containing  eyepieces  if  the  eye  must  be  protected.  The 
simple  "pig-snout"  respirator  containing  a  moist  sponge 
ha.^  been  on  the  market  for  years.  It  is  highly  uncom- 
fortable to  wear  and  rather  inefficient  for  removing  fine 
dust,  and  most  workmen  profer  to  tie  a  large  handker- 
chief over  the  nose  and  mouth.  Some  improvement 
has  been  made  in  recent  years,  but,  on  the  whole,  a 
really  efficient  and  comfortable  dust  respirator  that 
workmen  will  wear  continuously  is  yet  to  be  devised. 
The  urgent  need  of  such  a  device  for  safeguarding  the 
health  of  workmen  in  the  mining  and  metallurgical  in- 
dustries has  resulted  in  a  study  nf  dust  respirators  by 
the  Bureau  of  Mines,  in  an  effort  to  find  as  .satisfactory 
a  model  as  possible  for  use  in  the.se  industries. 

The  Army  gas  mask  consists  of  a  facepiece  of  rubber 


and  cloth  fabric,  containing  eyepieces,  and  connected 
by  means  of  a  flexible  rubber  tube  to  a  canister  which 
contains  charcoal  and  soda-lime  for  filtering  out  the 
poisonous  gas  from  the  inhaled  air.  The  canister  is 
supported  in  a  knapsack  slung  from  the  neck.  The 
device  is  by  no  means  the  unusual  protective  appliance 
that  it  is  popularly  believed.  It  does  not  afford  universal 
protection  against  all  gases,  nor  can  it  ever  be  safely 
used  in  low-oxygen  atmospheres.  It  furnishes  no  oxy- 
gen to  the  wearer,  and  can  remove  only  a  small  per- 
centage of  poisonous  gas  from  inhaled  air,  usually  less 
than  1  or  2''f.  Higher  percentages  will  immediately 
penetrate  the  canister  and  "gas"  the  wearer.  The 
standard  Army  gas  mask  will  furnish  protection 
against  percentages  not  exceeding  1' ,  of  the  following 
gases  in  air:  Sulphur  dioxide,  hydrogen  sulphide,  chlo- 
rine, carbon  bisulphide,  nitrogen  peroxide,  aniline 
vapor,  benzyl  bromide,  benzyl  chloride,  chloracetone, 
chlorpicrin,  hydrogen  chloride,  phosgene,  sulphur  chlo- 
rides, xylyl  bromide,  stannic  chloride,  titanium  tetra- 
chloride, and  silicon  tetrachloride. 

It  will  be  noted,  from  the  list  of  gases  from  which 
the  Army  mask  aff'ords  protection,  that  the  field  of  use- 
fulness of  that  mask  is  confined  to  certain  of  the 
chemical  industries,  around  smelteries  and  roasting 
plants  where  sulphur  fumes  are  given  off',  and  in  the 
industries  using  chlorine  and  bleaching  powder.  The 
Army  canister  also  contains  cotton  filter  pads  that  re- 
move irritating  and  poisonous  dusts,  which  increases 
its  usefulness  around  smelting  plants  where  sulphur  and 
arsenic   fumes  must  be   removed. 

The  Army  mask  furnishes  no  protection  whatever 
against  carbon  monoxide,  which  is  the  poisonous  con- 
stituent of  blast-furnace,  producer,  and  illuminating 
gases,  and  of  mine  gases  after  fires  and  explosions  in 
coal  mines.  Carbon  monoxide  is  also  likely  to  be  pres- 
ent in  ordinary  fire-fighting  conditions  met  by  fire  de- 
partments. Moreover,  in  all  of  these  cases  there  is 
likely  to  be  a  deficiency  of  oxygen.  Therefore,  for  ade- 
<iuate  protection  against  these  conditions,  the  oxygen 
breathing  apparatus  must  be  used,  and  reliance  on  the 
Army  mask  may  be  fatal.  The  Bureau  of  Mines  is 
experimenting  with  a  carbon-monoxide  mask  in  the  hope 
of  developing  one  that  may  be  used  in  the  future  for 
low  concentrations  of  this  gas,  but  such  a  mask  is  not 
now  available.  Another  gas  that  will  penetrate  the 
standard  Army  canister  is  ammonia.  However,  a  special 
chemical  may  be  placed  in  the  canister  which  will  adapt 
it  for  use  around  refrigerating  plants. 

OxYr.KN  Breathing  Apparatvs 

The  self-contained  oxygen  breathing  apparatus  can- 
not be  displaced  by  the  gas  mask  for  use  in  atmospheres 
deficient  in  oxygen.  Such  atmospheres  are  encountered 
in  mine-rescue  wnrk,  in  gas  mains,  blast-furnace  stoves, 
and  in  gasoline  tanks.  Aside  from  the  lack  of  oxygen, 
cnrlion  monoxide  is  also  present,  for  protection  against 
which  the  Army  mask  is  useless. 

The  oxygen  breathing  apparatus  must  also  be  used 
instead  of  the  Army  gas  mask  wherever  there  are  large 
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quantities  of  irrespirable  or  poisonous  gases,  as,  for 
example,  in  entering  a  gasoline  tank  containing  some 
residual  liquid,  or  similar  tanks,  towers,  and  other 
closed  spaces.  The  concentration  of  vapors  produced 
by  volatile  liquids  in  closed  containers  is  too  high  to  be 
entirely  removed  by  gas-mask  absorbents.  The  only 
recourse  in  such  cases  is  a  self-contained  appliance  in 
which  the  wearer  does  not  breathe  any  of  the  irrespir- 
able atmosphere. 

Importance  of  Expert  Advice  on  Protective 
Breathing  Appliances 

Owing  to  the  many  factors  that  enter  into  the  use 
of  protective  respiratory  appliances,  the  importance 
of  competent  advice  on  the  selection  and  use  of  such 
devices  cannot  be  overestimated.  The  information 
that  the  Army  and  Navy  used  gas  masks  has  been 
widely  disseminated,  and  the  significance  of  the  fact 
is  likely  to  be  misunderstood,  especially  by  men  who 
have  had  some  training  in  their  use.  It  also  should  be 
made  known  that  both  the  Army  and  Navy  used  the 
oxygen  breathing  apparatus  in  its  appropriate  place. 

In  connection  with  the  work  of  the  Bureau  of  Mines 
in  safeguarding  the  health  of  miners  and  workmen  in 
the  metallurgical  industries,  a  general  investigation  of 
respirators,  gas  masks,  and  breathing  appliances  is  be- 
ing undertaken  at  the  Pittsburgh  Experiment  Station. 
This  research  will  be  conducted  by  experienced  chemists 
and  engineers  who  were  in  charge  of  gas-mask  research 
in  the  Bureau's  war-gas  investigations  and  subsequently 
in  the  Research  Division  of  the  Chemical  Warfare 
Service,  U.  S.  Army. 

The  industrial-respirator  investigation  will  include 
advice  on  the  suitability  of  the  standard  Army  gas  mask 
for  use  under  conditions  in  which  various  industrial 
ji'ases  are  present;  approval  of  industrial  gas  masks 
f  nd  respirators  when  properly  submitted  to  the  Bureau 
by  the  manufacturer  in  accordance  with  a  schedule 
to  be  announced  later,  and  instruction  of  workmen  at 
plants  in  the  use  of  masks  and  respirators  in  a  man- 
ner similar  to  that  now  being  given  by  the  Bureau  in 
the  use  of  oxygen  breathing  apparatus. 


German   Potash   Deposits 

By  H.  H.  Taft* 

The  German  potash  industry  was  developed  at  Stass- 
furt,  near  Magdeburg,  in  Prussian  Saxony.  The  town 
wa.s  knowm  for  its  salt  for  over  a  thousand  years,  but 
the  quality  was  inferior,  which  was  probably  the  reason 
for  the  further  exploitation  of  the  deposits.  In  1843  a 
wei  was  drilled  to  a  depth  of  820  ft.;  later  1080  ft.  more 
were  drilled,  and  in  1851  the  Prussian  government 
began  the  sinking  of  two  vertical  shafts,  which  in  five 
years  reached  a  depth  of  1068  ft.  These  shafts,  of 
course,  made  possible  a  thorough  study  of  the  various 
strata.  Later  this  formation  Cthe  red  beds  or  the  .lura- 
Triassic-Permian)  was  found  to  underlay  nearly  the 
whole  of  the  North  German  plain. 

The  potash  industry  was  initiated  by  Dr.  A.  Frank, 
beginning  in  1860,  and  it  developed  rapidly  after  the 
simple  geology  was  determined.  The  cost  is  about  a 
dollar  a  ton  to  place  the  crude  salts  upon  the  surface 
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and  from  $10  to  $15  per  ton  to  make  a  marketable 
product.  About  1900  the  potash  boom  began.  The 
business  was  profitable,  it  was  easy  to  find  new  de- 
posits, and  the  field  was  so  great  that  the  investment 
soon  became  over  .$150,000,000.  In  1904  a  selling  syn- 
dicate was  formed,  which  lasted  five  years,  but  new 
mines  were  so  easily  found  and  American  buyers  were 
so  constantly  contracting  with  the  operators  at  a  lower 
rate  that  conditions  brought  about  the  so-called  "pot- 
ash war"  of  1909-1910.  The  situation  became  so  bad 
that  the  Prussian  government  decided  to  establish  a 
monopoly  and  prorate  the  output  among  the  various 
operators. 

At  Stassfurt  the  beds  dip  steeply;  the  overburden  is 
red  sandstone,  blue  and  red  clay  and  marl,  and  the  vari- 
ous beds  are  interstratified  with  marl,  blue  and  red  clay, 
gypsurn  and  anhyrite.  They  are  generally  classified  as 
follows:  Bischofite  (magnesium  chloride")  zone,  13  ft.; 
carnallite  (potassium-magnesium  chloride) ,  98  ft. ; 
kieserite  (magnesium  sulphate),  51  ft.;  polyhalite 
(calcium-magnesium-potassium-sulphate)  13  ft.;  anhy- 
drite (calcium  sulphate)  36  ft.,  and  rock  salt,  989  ft. 
Geologists  have  discussed  at  length  the  sequence  of  these 
salts  and  their  probable  origin  and  the  evaporation  of 
an  inland  sea.  The  pertinent  fact  is  that  the  potash 
salts  are  near  the  top,  associated  with  magnesia,  and 
there  is  a  large  amount  of  gypsum  and  comm.on  salt 
laying  beneath. 

A  similar  geological  formation  is  extensively  dis- 
closed in  the  Western  part  of  the  United  States.  It 
gives  the  wonderful  color  to  the  Grand  Canyon  of  the 
Colorado,  and  extends  west  to  California  and  east  across 
Arizona,  New  Mexico,  and  on  into  Kansas  and  Ne- 
braska. There  are  few  Western  states  that  have  not 
some  areas  of  it.  Common  salt,  gypsum,  and  other 
•^alts  are  known  to  exist  in  it  in  large  quantities.  The 
extent  of  the  potash  constituent  only  is  not  known,  and 
there  has  been  almost  no  search  for  that  element.  There 
are  many  alkali  beds  and  lakes  that  result  from  the 
leaching  of  the  soluble  salts  in  this  formation.  A  few 
of  them  have  been  studied.  The  lakes  of  northwestern 
Nebraska  and  probably  Searles  Lake,  in  California,  are 
of  this  nature. 

[The  lack  of  potash  salts  in  similar  formations  (the 
red  beds)  in  the  United  States,  has  been  the  subject  of 
considerable  study  and  controversy.  The  preponder- 
ance of  other  salts  to  potash  salts  in  leaching  waters, 
and  the  resistance  of  potassium  silicates  toward  solu- 
tion, make  conditions  diflicult  for  the  deposition  of 
potash.  The  Stassfurt  beds  represent  a  confined  area, 
subjected  to  a  long  period  of  leaching,  deposition,  and 
crystallization  of  potash  salts.  The  absence  of  an  over- 
lying, impervious  stratum  of  gypsum  and  clay,  such  as 
characterizes  the  Stassfurt  deposits,  is  another  condi- 
tion wherein  American  deposits  differ. — Editor. 1 


Labor  Conditions  in  British  Malaya,  according  to  a  con- 
sular report,  are  such  that  mining  work  is  practically 
confined  to  Chinese  and  Indians,  the  latter,  however,  form- 
ing a  sma'l  proportion  of  the  total  number  employed.  The 
rates  of  waKes  are  partly  dependent  on  the  price  of  tin 
and  are  influenced  by  the  general  demand  for  and  the  rate.-? 
of  wages  paid  to  Chinese  labor  on  estates.  Considered 
broadly,  a  fair  average  rate  of  wages  for  mining  coolies 
may  be  taken  to  be  from  ,'?4c.  to  57c.  a  day,  with  food  in 
addition.    The  cost  of  food  may  be  estimated  at  14c.  a  day. 
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Reeducation  Versus  Compensation 
For  Crippled  Men 


By   DOUGLAS    C.    McMURTRIE* 


The  problem  of  how  best  to  serve  the  interests 
of  war-crippled  men  themselves  and  of  the  com- 
munity in  general  is  less  in  evidence  in  the  United 
States  than  in  many  other  countries  ivhere  the 
"Journal"  circulates.  In  all  lands,  however,  the 
industrial-cripple  problem  is  present;  and  mining 
and  metallurgy  add  their  yearly  quota  to  the  list 
of  maimed  and  deformed.  The  writer  of  this 
paper  7nakes  a  strong  plea  for  the  reeducation 
and  rehabilitation  of  crippled  men,  whenever  pos- 
sible, as  an  alternative  to  the  payment  of  compen- 
sation; and  cites  instances  to  show  that  the 
problem  should  be  approached  more  with  a  desire 
to  benefit  the  worker,  the  industry,  and  the  com- 
munity, than  tvith  the  idea  of  evading  all  respon- 
sibility by  periodic  money  payments,  which,  m 
the  majority  of  cases,  do  more  harm  than  good. 

IN  THE  past,  the  usual  method  of  dealing  with  men 
permanently  disabled  in  the  course  of  emplo>Tnent 
has  been  to  pay  the  worker  a  pension  in  the  form 
of  compensation,  and  then  forget  him  and  his  injury. 
But  the  cost  of  such  disability  to  the  mining  industry 
cannot  be  covered  by  the  premiums  paid  for  casualty 
insurance.  The  cost  in  training  and  adapting  the 
skilled  worker  who  does  not  return  to  his  job  must  be 
considered,  and  a  newcomer  must  take  his  place,  for 
whom  additional  expense  must  be  incurred. 

There  are  three  means  of  reducing  the  cost  of  disabil- 
ity: accident  prevention,  medical  attention  to  minimize 
the  results  of  the  injury,  and  salvage  of  the  remaining 
abilities  of  the  worker  through  rehabilitation  for  self- 
support.  The  first  of  these  has  already  received  wide 
attention  from  employers,  and  has  wisely  been  encour- 
aged in  a  financial  way  by  casualty-insurance  companies 
and  state  funds.  The  importance  of  the  latter  two 
has,  however,  not  as  yet  been  appreciated.  Their  en- 
ergetic application  would  effect  a  tremendous  saving 
to  industry. 

Skilled  Medical  Attention  Cheapest  in  the  End 

Many  injuries  from  which  men  would  completely  re- 
cover in  a  short  time  under  adequate  and  high-grade 
medical  attention  are  treated  for  an  insufficient  time, 
or  by  incompetent  physicians ;  and,  instead  of  a  prompt 
return  to  work,  the  case  at  best  drags  along  over  an 
extended  pcri(Kl,  an<I,  at  worst,  becomes  chronic  or  de- 
velops into  permanent  disability.  Some  states  renuire 
the  in.<<urance  carrier  to  provide  but  two  weeks  of 
compul.iory  free  medical  attention  to  the  injured  man. 
For  the  insurance  company  to  take  advantage  of  this 
limitation  is  the  most  short-sighted  policy  possible,  be- 
cause for  every  dollar  saved  in  phyricians"  or  bor<pital 
f«!es,  the  insurance  carrier  pays  out  later  $10  in  com- 
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pensation.  And  what  the  insurance  company  pays  i.= 
actually  paid  by  the  insuring  employers  in  their  regu- 
lar premiums. 

Unlimited  medical  attention  of  the  highest  grade 
should  be  an  axiom  of  casualty  practice.  It  should  be 
insisted  upon  by  employer  and  workman  alike.  The 
most  desirable  outcome  of  any  injury  is  to  have  the 
employee  return  to  his  job  as  a  sound  man  in  the 
shortest  possible  time.  It  is  well  to  develop  a  science 
of  dealing  with  cripples,  but  the  ideal  is  to  have  fewer 
and  fewer  cripples  with  which  to  deal. 

The  third  method  of  attack  on  the  cost  of  disability 
is  rehabilitation  for  self-support — the  reeducation  of 
an  injured  man  for  an  occupation  which  he  can  fol- 
low, in  spite  of  his  handicap.  The  science  of  rehabilita- 
tion is  new,  and  experience  in  it  has  practically  all 
been  gained  in  the  effort  to  make  sound  and  just  pro- 
vision for  the  disabled  soldier  or  sailor.  Every  country 
among  the  recent  belligerents  is  today  operating  a  com- 
prehensive system  of  reeducation  for  disabled  soldiers 
and  seamen,  and  is  placing  upon  that  system  more  de- 
pendence than  upon  the  pension  system. 

Compensation  Payments  Encourage  Idleness 

Paying  a  man  a  small  monthly  or  weekly  stipend 
on  which  he  is  expected  to  live  in  idleness  is  not  a 
constructive  remedy.  With  the  breakdown  of  confidence 
in  the  pension  system,  it  was  realized  that  the  only 
real  compensation  for  disablement  was  restoration  of 
capacity  for  self-support.  It  was  further  realizod  that 
few  avocations  require  all  the  physical  faculties,  and 
that,  in  the  present-day  variety  of  industrial  processes, 
it  is  possible  to  find  a  job  in  which  a  man  with  a  given 
type  of  disability  can  function  with  lOO'^r  efficiency. 
Some  ta.sks  are  performed  when  standing,  some  when 
seated;  others  rctiuire  walking  about;  some  labor  at  a 
bench  working  on  small  articles  requires  but  little 
strength;  other  kinds  of  work  involve  great  physical 
exertion.  Still  other  industrial  processes  do  not  re- 
quire the  sense  of  hearing;  in  others  the  sense  of 
sight  is  not  essential.  Finding  work  for  disabled  men, 
therefore,  requires  expert  and  painstaking  choice;  but 
a  successful  selection  is  possible  even  for  the  seriousl\ 
handicapped  worker.  The  first  aim  is  to  place  the  man 
back  in  a  ditTcrent  job  in  his  own  trade  or  in  a  trade 
closely  related  to  it.  In  such  a  place  his  experience  will 
stand  him  in  good  stead.  Failing  this,  he  can  bo  re- 
trained for  a  different  line. 

The  process  of  re-training  the  di.sabled  is  known  as 
reeducation,  and  can  best  be  provided  in  a  special  school 
for  crippled  mm.  The  first  .school  of  this  kind  in  thn 
United  States  is  the  Red  Cross  In.stitute  for  Crippled 
and  Di.sabled  Men,  established  in  New  York  City 
through  the  generosity  of  .leremiah  Milbank.  At  this 
school,  open  to  disabled  civilians  and  soldiers  alike,  six 
trades  are  already  being  taught:  artificial-limb  making, 
motion-picture  operating,  oxy-acetlyene  welding,  print- 
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ing,  jewelry  work,  and  mechanical  drafting.  More  will 
be  added  as  the  demand  develops.  Graduates  are  al- 
ready giving  satisfaction  in  the  positions  to  which  they 
have  been  assigned,  so  the  enterprise  has  passed  the 
experimental  stage.  In  the  work  achieved  by  disabled 
soldiers  abroad  there  is  overwhelming  evidence  of  the 
logic  and  practicability  of  rehabilitation. 

Reeducation  Problems  Apply  Alike  to  War  and 
Industrial  Cripples 

The  cost  of  soldier  rehabilitation  in  their  respective 
countries  is  being  met  by  the  United  States  Govern- 
ment and  by  the  governments  of  some  of  America's  allies. 
The  advantages  of  reeducation  should  be  made  available 
to  disabled  civilians  as  well,  and  the  expense  should  not 
be  prohibitive,  as  rehabilitation  effects  a  reduction 
rather  than  an  increase  in  the  cost  of  disability  to  in- 
dustry or  to  the  community  as  a  whole. 

A  typical  case  will  illustrate  how  the  saving  is 
effected:  A  worker  in  Massachusetts  was  injured  by 
a  fall  while  working  inside  a  submarine,  and  his  hand 
became  permanently  crippled.  In  due  course  his  com- 
pensation rate  was  determined,  and  he  was  referred  t'j 
the  insurance  carrier  to  be  paid  $10  a  week  for  a  lon4 
period,  with  a  maximum  total  payment  of  $4000.  Th  ■; 
disability  was  manifestly  permanent,  so  the  insuran:-: 
company  wi-ote  the  case  off  its  books  as  a  it>4000 
loss,  and  transferred  that  amount  to  reserve  to  covor 
the  weekly  payments.  After  the  compensation  bad  been 
paid  for  nearly  a  year,  a  new  official  of  the  insurance 
company  began  looking  over  the  list  of  men  to  whom 
the  company  was  paying  compensation.  His  attention 
was  directed  to  the  man  in  question,  and  the  latter  was 
requested  to  call  at  the  office  of  the  company.  The  case 
was  like  many  thousands  of  other.s — susceptible  of  re- 
habilitation for  self-support;  so  the  insurance  company 
official  put  a  proposition  to  the  man  in  frank  terms, 
saying,  "I  believe  that  you  can  be  trained  to  earn  a 
good  living.  I  want  you  to  understand  very  clearly, 
however,  that  this  proposal  is  to  the  financial  advantage 
of  the  company,  but  I  also  believe  it  is  to  your  advan- 
tage as  well.  A  total  income  of  $10  a  week  is  not  very 
attractive  to  you,  and  you  would  probably  rather  return 
to  work  at  a  good  wage  than  remain  idle.  If  you  will 
consent,  the  company  will  send  you  to  a  school  of  re- 
education and  see  if  we  cannot  get  you  back  on  your 
feet  in  good  shape." 

Actual  Results  Prove  Value  of  Reeducation 
The  injured  man  consented  to  the  proposal,  and  the 
company  sent  him  to  the  Red  Cross  Institute  in  New 
York.  It  began  to  pay,  not  $10  a  week,  as  required 
by  law,  but  $40,  $20  to  him  in  New  York  and  $20  to 
his  wife  at  home.  The  company  also  paid  liberally  his 
traveling  expenses  in  both  directions.  In  the  period  of 
eight  weeks  he  was  reeducated  in  oxy-acetylene  cutting 
and  welding,  and  returned  home.  He  is  now  making 
not  only  a  satisfactory  wage,  but  twice  as  much  as  he 
had  ever  earned  before  the  accident  took  place. 

In  the  whole  transaction  every  party  was  benefited. 
The  man  was  helped  in  that  his  general  living  standard 
was  raised,  and  the  necessity  of  working  for  his  living 
could  not  be  considered  a  hardship.  The  company  paid 
less  than  $500  for  his  rehabilitation ;  and  this  expense, 
in  conjunction  with  the  $500  already  paid   in   weekly 


compensation  during  the  first  year  of  idleness,  made  a 
total  expense  for  the  case  of  $1000.  The  company  was 
thus  enabled  to  charge  $3000  of  profit  to  the  account 
of  profit  and  loss.  The  community  was  infinitely  the 
gainer,  because  the  man,  formerly  an  unproductive  con- 
sumer, became  s  useful  producer  instead.  The  com- 
munity further  gained  in  the  elimination  of  the  disabled 
man  from  the  category  of  a  prospective  dependent,  be- 
cause, although  compensation  might  have  taken  care  of 
him  in  an  insufficient  way  during  the  period  of  idleness, 
a  time  would  h  <vi  come  when  compensation  ceased,  and 
then  he  woulc  have  been  in  desperate  straits — con- 
firmed in  habits  of  idleness,  untrained  for  skilled  work, 
and  without  any  source  of  support. 

Insurance  Carri^^rs  Should  Be  Encouraged  To  Favor 
Rehabilitation  Schemes 

A  moro  intelligent  handling  of  disability  by  insurance 
carriers  will,  therefore,  reduce  their  expense,  and  will 
thus  cut  the  cost  of  casualty  protection  to  the  employer. 
Some  revision  of  compensation  laws  is  also  needed,  how- 
r.ver,  so  that  there  may  be  definite  encouragement  to 
insurance  carriers  to  offer  opportunity  of  rehabilitation, 
and  definite  encouragement  to  the  disabled  men  to  take 
advantage  of  it.  Practically  every  compensation  case 
that  has  ever  come  to  the  Red  Cross  Institute  has  come 
on  the  day  the  compensation  expired.  For  one  year, 
for  two  years,  or  for  four  years  the  man  has  existed 
in  idleness,  drawing  compensation  and  cultivating 
habits  of  indolence.  When  his  support  was  cut  off,  he 
then  became  interested  in  rehabilitation.  Present  com- 
pensation legislation  tends  to  encourage  the  man  to 
remain  idle,  because  his  payments  are  reduced  by  any 
improvement  in  earning  capacity.  A  revision  of  this 
practice  will  make  for  more  constructive  provision. 

In  short,  the  first  effort  should  be  to  prevent  injury, 
the  second  to  minimize  its  permanent  effects,  the  third 
— when  disability  has  ensued — to  offset  its  economic 
fonsequences.  The  execution  of  this  complete  program 
is  not  only  sound  humanitarian  practice — it  is  good 
business  as  well. 

Converting  Chinese  White  Iron 
Into  Foundry  Pig  Iron 

Shortage  of  pig  iron  in  the  Far  East  has  been  due  to 
lack  of  exportations  of  that  commodity  from  the  United 
States,  and  the  supply  from  China  and  Japan  is  not 
sufficient  to  meet  the  demand.  This  has  resulted  in  an 
advance  of  price  from  $38.70  to  $219.30  per  ton,  ac- 
cording to  C.  T.  Huang,  in  l7r,n  Age. 

The  conversion  of  native  white  iron  into  foundry  pig 
is  under  consideration,  and  experiments  along  these 
lines  have  been  made  by  the  Hanyang  Iron  and  Steel 
Works.  The  process  involves  metallurgical  conversion, 
in  which  the  combined  carbon  is  changed  into  graphitic 
form,  the  sulphur  is  removed  to  a  permissible  limit,  and 
silicon  is  introduced  up  to  2*", .  The  hearth  heat 
in  the  blast  furnace  is  sufficient  only  for  its  owti  work; 
therefore  it  is  necessarj'  either  to  lighten  the  burden  or 
to  increase  the  coke  consumption  for  the  smelting  of 
the  native  white  iron.  The  amount  of  heat  is  equivalent 
to  one  ton  of  coke  to  four  tons  of  iron. 

After  various  attempts,  it  was  found  that  three  fur- 
naces of  the  Hanyang  Co.  could  take  up  only  40  tons 
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of  native  iron,  equivalent  to  lO'^r  of  the  daily  output, 
without  interfering  with  the  normal  working  of  the 
furnaces.  This  is  governed  by  the  relation  of  iron  to 
the  slag  volume.  It  is  through  the  medium  of  slag  that 
the  sulphur  is  partly,  if  not  completely,  eliminated, 
silicon  introduced  and  carbon  changed  inlo  the  graphitic 
form.  It  may  be  possible  for  the  furnace  to  smelt  a 
higher  tonnage  than  10"^^  of  its  own  capacity  by  adding 
slag  and  coke  to  the  sides,  but  it  must  not  be  forgotten 
that  the  slag  and  coke  occupy  space,  sacrificing  furnace 
capacity. 

Another  point  which  puts  a  limit  upon  the  smelting 
of  the  native  white  iron  up  to  more  than  lO'^r  of  the 
furnace  capacity  is  uniformity  in  the  distribution,  and 
descent  of  the  stock  is  of  prime  importance  in  the 
smooth  operation  of  blast  furnaces.  It  is  noted  that 
scrap  iron,  charged  together  with  ore,  limestone,  and 
coke  into  the  furnace,  descends  much  faster,  causing 
a  chilled  hearth  and  the  production  of  off-grade  iron. 
This  is  because  of  the  higher  specific  gravity  of  iron 
compared  with  other  constituents  of  the  charge,  and 
the  action  of  differential  sinking  and  separation  re- 
sembles closely  that  of  a  pneumatic  jig  used  in  ore 
dressing. 

This  jigging  action  was  observed  and  proved  to  have 
taken  place  in  the  blowing  out  of  one  of  the  furnaces, 
as  80  tons  of  limestone  had  been  charged,  and  on  raking 
the  material  out  it  was  found  that  the  limestone  came 
down  to  the  hearth  quicker,  leaving  a  large  layer  of  coke 
on  the  top,  showing  clearly  a  distinct  and  separate  layer 
of  coke  and  limestone.  This  tends  to  support  the  theory 
that  one  cannot  charge  too  much  white  iron  into  the 
furnace  at  a  time,  because  of  the  diflFerence  in  specific 
gravity,  tending  to  produce  a  chilled  hearth 

Recently  more  scrap  pig  than  the  amount  permitted 
was  added  to  one  of  the  furnaces  and  at  the  same  time 
the  burden  was  lightened.  The  result  was  the  chilling 
of  the  hearth  and  the  production  of  bad  iron,  which 
required  remelting  and  conversion  in  the  furnace  again. 
To  raise  the  hearth  heat,  the  furnace  with  a  light 
burden  must  be  run  with  a  decreased  supply  of  blast, 
which  imparts  a  higher  heat  to  the  slag,  giving  rise  to 
hanging  and  other  consequent  irregularities.  There- 
fore it  is  rather  risky  to  smelt  more  than  10 '[^c  of  the 
furnace  capacity. 

There  is  another  important  point.  The  displace- 
ment of  ore  charge  by  the  native  white  iron  decreases 
the  furnace  capacity  for  smelting  ore  the  iron  content 
of  which  is  about  GC;;.  For  every  250  kg.  of  white 
iron  entering  into  the  furnace  per  charge,  it  was  neces- 
sary to  lighten  the  ore  burden  by  100  kg.,  equivalent 
to  60  kg.  iron.  The  average  number  of  charges  in  three 
furnaces  per  day  is  160,  which  means  that  the  capacity 
of  the  furnaces  for  smelting  ore  is  reduced  by  9.6 
metric  tons  of  iron,  as  against  40  metric  tons  of  white 
Iron  smelted  in  place  of  the  ore. 


German  Destruction  in  Bcl]y[iiini* 

What  a  contrast  there  is  between  the  present  aspect 
of  the  plant  of  the  Societe  .lohn  Cockerill  and  that 
which  it  presented  to  the  wondering  eye  of  the  visitor 
before  the  war!    Of  these  great  and  splendid  installa- 

•Tmnxlnlfxl  from  thi-  Trrir  dr  VKcho  de»  Mines  et  ie  la 
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tions,  patiently  built  up  since  1817  and  always  kept  at 
high-water  mark  as  far  as  equipment  and  up-to-date 
devices  were  concerned,  which  sent  out  all  over  the  world 
the  greatest  variety  of  products,  there  is  nothing  left; 
for  the  Germans  have  accomplished  a  .systematic  work 
of  destruction  unequaled  in  history.  The  little  that 
they  spared — the  general  oflices,  the  technical  and 
mechanical  offices  of  adjustments  and  modeling — was 
destroyed  by  fire  in  1917. 

The  destructive  action  of  the  Germans  extended  to  all 
parts  of  the  plant.  Everywhere  one  is  faced  with  dev- 
astation and  ruin,  with  here  and  there  a  piece  of  ma- 
chinery that  the  despoilers  were  unable  to  take  away. 
Nothing  remains  of  what  was  formerly  the  workshop 
for  assembling  small  and  delicate  pieces  of  artillery. 
Everything  was  requisitioned.  All  the  machine  tools 
went  to  Germany,  unless  they  were  sent  to  rival  plants, 
then  working  for  the  enemy,  or  were  concealed  in  a 
place  of  hiding  for  future  use.  The  machines  them- 
selves have  been  taken  away,  or  reduced  to  old  iron.  The 
turning  bridges,  transmission  apparatus,  and  belts  have 
disappeared.  There  is  no  longer  any  trace  of  the  stock 
of  small  tools,  which  were  taken  by  German  civilians. 

The  locomotive  workshop  is  absolutely  empty.  The 
same  can  be  said  of  the  storeroom  where  the  spare  parts 
for  the  different  workshops  were  kept.  Everything  has 
boon  reduced  to  scrap.  Nothing  remains  of  the  lever 
apparatus,  nor  of  the  steam  cranes,  nor  of  the  screw- 
bolt  workshop.  More  than  1000  machines  were  stolen, 
or  broken,  in  the  workshop  division. 

With  the  exception  of  one  great  press,  one  small 
special  press,  and  a  hammer,  everything  has  disappeared 
from  the  large  forge  and  welding  section.  The  turn- 
ing bridge  no  longer  e.xists;  the  ovens,  the  works,  and 
the  metal  parts  are  destroyed.  Almost  all  the  pressure 
pumps  were  taken  out  of  the  machine  shop;  the  accu- 
mulators are  useless. 

Everything  has  disappeared  from  the  rough-cleaning 
workshop  and  from  the  new  forge  workshop,  which  was 
built  since  the  beginning  of  the  war  and  was  ready  to 
start  operations.  The  same  situation  exists  in  the 
electric  power  plant,  which  is  reduced  to  chaos.  A  gas 
motor  and  dynamo  of  10,000  hp.,  weighing  about  800,- 
000  kilos,  was  dismantled  and  taken  into  Germany. 

It  was  perhaps  in  the  destruction  of  the  metallurgical 
division  of  the  blast  furnaces  and  steel  works  that  the 
enemy  exhibited  the  greatest  vindictiveness.  Of  the 
seven  blast  furnaces,  only  two  are  left,  and  even  they 
have  been  cut  o(T  from  the  blowers,  so  that  important 
repairs  to  the  pipe  will  have  to  be  made  before  they  can 
be  worked.  Of  the  six  gas  blowers,  three  were  taken 
away,  as  were  the  three  steam  blowers.  Three  of  the 
four  Martin  ovens  remain,  but  the  refractory  products, 
without  vvliich  they  are  useless,  are  stolen.  Four  of  the 
five  Thomas  converters  were  destroyed. 

It  is  evident  that  the  Germans  attacked  everything 
— they  spared  nothing.  And  it  is  in  this  way  that  they 
reduced  one  of  their  most  dangerous  rivals  to  helpless- 
ness for  a  period  of  time  which  it  is  impossible  to 
determine. 

The  Mineral  IlpHourcc.R  of  Yunnan  Province,  in  China, 
include  coni,  copper,  silver,  gold,  r.inc,  iron,  tin,  antimony, 
bismuth,  quirksilvcr,  nickel,  sulphur,  platinum,  tung.'<ten 
nnil  suit,  nrconling  to  "Commerce  Report.s"  of  .Ian.  27.  It  is 
claimed  that  Yunnan  is  China's  ii.-ln^^t  iini\  im-e  in  minerals. 
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Early   Indian    Raids   on   Mexico 


By  J.  B.  TYRRELL-' 


Evidences  of  the  productiveness  of  early  silver 
mines  in  Mexico  are  not  lacking,  and  in  the  fol- 
lowing accounts,  chronicled  by  David  Thompson, 
the  geographer  and  fur  trader,  reference  is  made 
to  the  transportation  of  that  metal  by  the  Span- 
iards. Apparently  the  Indians,  loho  made  the 
raidf  ostensibly  for  the  purpose  of  securing 
horses  and  mules,  cared  but  little  for  the  silver. 


IN  DAVID  THOMPSON'S  journal,  written  in  the 
early  part  of  the  last  century,  are  two  accounts  of 
horse-stealing  expeditions  by  Indians  conducted 
from  the  plains  of  the  Saskatchewan  down  to  the  silver 
mines  of  Mexico.  One  of  these  accounts  has  been  pub- 
lished in  "David  Thompson's  Narrative  of  His  Explora- 
tions in  Western  America,"  issued  by  the  Champlain 
Society;  the  other  has  not  appeared  in  print. 

Thompson  was  a  fur  trader  and  geographer  who  lived 
in  western  Canada  and  the  northwestern  states  from 
1784  to  1812.  After  leaving  the  West,  and  while  living 
in  eastern  Canada,  he  was  the  astronomer  and  geog- 
rapher who  surveyed  the  boundary  line  between  the 
United  States  and  Canada  from  St.  Regis,  through  the 
Great  Lakes  to  the  northwest  angle  of  the  Lake  of  the 
Woods.  During  his  life  he  kept  a  copious  journal  of 
occurrences,  most  of  which  is  still  extant,  and  in  his 
later  years  he  summarized  this  journal  for  publication, 
but  it  was  not  until  1916  that  this  summary  was  pub- 
lished by  the  Champlain  Society  in  an  octavo  volume 
of  582  pages,  accompanied  by  a  copy  of  the  large  "Map 
of  the  North  West  Territory  of  the  Province  of  Can- 
ada," drawn  in  1813  and  1814. 

In  1787,  when  but  a  youth,  Thompson  lived  in  a  camp 
of  the  Piegan  Indians  on  the  plains  of  Alberta  south 
of  the  Saskatchewan  River,  and  in  several  subsequent 
years  he  was  in  charge  of  fur-trading  posts  in  the  same 
region.  At  that  time  the  war  chief  of  these  Indians 
was  a  redman  named  Kootenae-Appe,  whom  Thompson 
describes  as  follows: 

"Early  in  life  Kootenae-Appe  became  the  war  chief. 
He  had  all  the  qualities  for  this  station.  I  was  well 
acquainted  with  him.  He  was  a  man  of  mild  manners, 
and,  for  an  Indian,  polite  and  affable,  beloved  in  his 
family.  He  was  a  dauntless  warrior,  who  was  always 
successful  in  battle.  He  has  told  me  that  to  fight  with 
men  was  honorable,  but  the  m.urder  of  women  and 
children  he  detested  as  beneath  the  warrior.  His 
stature  was  6  ft.  6  in.  Tall  and  erect,  he  appeared  to 
be  of  bone  and  sinew,  with  no  more  flesh  than  absolutely 
required.  His  word  was  sacred ;  he  was  both  loved  and 
respected:  and  his  people  often  wished  him  to  take  a 
more  active  part  in  their  affairs,  but  he  confined  himself 
to  war.  He  praised  every  chief  that  in  the  least  de- 
served it,  but  never  appeared  to  regard  fame  as  worth 
his  notice." 

The  two  expeditions  referred  to  were  undertaken  by 
the  Piegan  Indians  under  this  war  chief  Koetenae-Appe. 


*-534  Confederation  Life  Chambers,  Toronto,  Cfinnda. 


The  raiders  appear  to  have  traveled  south  as  far  as  the 
silver  mines  of  Mexico,  to  have  captured  pack  trains 
of  horses  and  mules  loaded  with  silver,  and  to  have  re- 
turned safely  to  their  own  land  on  the  plains  of  the 
Saskatchewan.  Thompson's  accounts  are  derived  from 
personal  knowledge,  as  he  was  present  in  the  first  case, 
at  least  when  the  party  returned,  and,  in  the  second  in- 
stance, certainly  when  it  departed  and  probably  also 
when  it  returned. 

The  first  account  is  as  follows: 

"I  have  remarked  the  Peagan  Indians  have  something 
chivalrous  in  their  character;  their  war  parties  make 
war  at  a  great  distance  beyond  what  we  could  believe. 
In  the  year  1787  when  a  war  party  returned  they  re- 
lated they  had  made  ready  to  attack  the  Spaniards,  who 
had  a  long  file  of  Horses  and  Mules  heavy  loaded.  As 
soon  as  the  Spaniards  perceived  them,  they  threw  the 
Loads  oft"  the  Horses  and  Mules,  each  man  sprang  on  his 
Horse  and  rode  off,  leaving  all  the  others  to  the  Indians. 
The  Horses  were  of  a  good  breed,  more  made  for  activity 
than  strength ;  the  Mules  were  very  fine  animals,  of  a 
strong  make  and  in  good  condition  for  the  distance  they 
had  been  ridden  and  driven;  the  .saddles  were  only  on 
some;  they  were  heavy  and  awkward,  but  the  leather 
very  good ;  the  bits  were  uncommonly  heavy  and  rough 
mads.  I  was  then  in  Peagan  camp  and  I  inquired  after 
the  loads.  They  said  the  bags  were  full  of  white  stone 
(.-^ilver)  and  by  its  description  it  must  have  been  ingots 
of  silver;  they  said  the  country  was  open,  so  that  the 
Spaniards  could  see  them  at  some  distance;  they  never 
stood  a  charge,  but  always  fled.  They  do  not  make  an- 
nual incursions  on  the  Spaniards,  but  only  after  a  lapse 
of  several  years.  They  once  attempted  an  annual  in- 
cursion, but  at  the  usual  season  found  neither  Span- 
iards, Horses,  nor  Mules,  and  had  to  return  with  their 
own  weary  Horses.  The  last  incursion  I  am  acquainted 
with  was  in  the  year  1805.  When  they  informed  me  of 
their  intention,  a  strong  hearty  Indian  offered  to  bring 
me  an  ingot  of  white  stone  (silver).  I  told  him  if  he 
did  I  would  give  him  a  good  Horse  and  a  scarlet  Coat, 
and  Beads  to  his  wife.  They  found  the  Spaniards  in 
the  usual  route,  and  attacked,  but  were  not  so  fortunate 
as  usual.  The  Spaniards  had  time  to  throw  off  the 
loads  and  drive  away  part  of  the  Horses  and  Mules. 
My  Indian  tried  to  keep  his  word.  He  took  an  Ingot  of 
Silver  and  carried  it  for  two  days,  which  made  his  arm 
so  tired  that  he  left  it.  Should  it  ever  be  found  it  may 
become  a  curious  question  how  it  came  there.  Both 
the  expeditions  were  conducted  by  Kootenae-Appe,  the 
principal  war  chief,  with  about  three  hundred  warriors 
each  time." 

Here  is  the  second  account: 

"In  the  year  1807,  in  the  early  part  of  September, 
a  party  of  about  two  hundred  and  fifty  Warriors  under 
the  command  of  Kootenae-Appe  went  off  to  war  on  the 
Snake  Indians;  they  proceeded  southward  near  the  east 
foot  of  the  Mountains  and  found  no  natives;  they  con- 
tinued further  than  usual,  very  unwilling  to  return 
without  having  done  something.  At  length  the  scouts 
came  in   with   word   that  they  had  seen  a  long  file  of 
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Horse.s  and  Mules  led  by  Black  Men  (Spaniards)  and 
not  far  off.  They  were  soon  ready  and  formed  into  one 
line  about  three  feet  from  each  other,  for  room  to  handle 
their  Bows  and  Shields,  having  but  a  few  guns;  the 
ground  was  a  rough  undulating  plain,  and  by  favor  of 
the  ground  they  approached  to  near  the  front  of  the 
file  before  they  were  discovered ;  when,  giving  the  war- 
whoop,  and  making  a  rush  on  the  front  of  the  file,  the 
Spaniard.*  all  rode  off,  leaving  the  loaded  Horses  and 
Mules  to  the  war  party,  each  of  whom  endeavored  to 
n'.ake  prize  of  a  Horse  or  Mule.  They  were  loaded  with 
bags  containing  a  great  weight  of  white  stone  (silver) 
which  they  quickly  threw  off  the  animals  on  the  ground; 
in  doing  which  the  saddle  girths  were  cut,  except  a 
few,  and  then  (they)  rode  off.  I  never  could  learn  the 
number  of  the  animals;  those  that  came  to  the  camp  at 
which  I  resided  were  about  thirty  Horses  and  a  dozen 
Mnles,  with  a  few  saddles  and  bridles.  The  Horses 
were  about  fourteen  hands  high,  finely  shaped,  and 
though  very  tired  yet  lively;  mostly  of  a  dark  brown 
color,  head  neat  and  small,  ears  short  and  erect,  eyes 
fine  and  clear,  fine  manes  and  tails,  with  black  hoofs. 
The  saddles  were  larger  than  our  English  saddles;  the 
side  leather  twice  as  large,  of  thick  well-tanned  leather 
of  a  chocolate  color  with  the  figure.s  of  flowers  as  if  done 
by  a  hot  iron;  the  bridles  had  snaflle  bits,  heavy  and 
coarse  as  if  made  by  a  blacksmith  with  only  his  ham- 
mer. The  weight  and  coarseness  of  these  bits  had  made 
the  Indians  throw  most  of  them  away.  The  place  this 
war  party  started  from  is  in  about  53°  20'  N,  and  the 
place  where  they  met  the  Spaniards  conveying  the  sil- 
ver from  the  mines  is  about  the  latitude  of  32°  N,  a 
distance  of  1500  miles  in  a  direct  line." 

The  latter  account  would  appear  to  refer  to  the  raid 
carried  out  in  1787,  the  writer  having  made  a  slip  of  the 
pen  in  writing  the  date.  The  distance  traveled  by  the 
Indians  may  seem  to  be  incredibly  great,  but  it  must 
be  remembered  that  horses  had  only  been  first  obtained 
by  the  Piegans  from  the  Snakes  to  the  west  of  them 
about  50  years  before,  that  they  were  still  their  most 
precious  possessions,  and  that  no  exertions  were  too 
great  if  they  showed  prospects  of  securing  them.  It  is 
evident  that  the  pack  trains  followed  a  regular  route 
or  trail  which  the  Indians  knew,  and  that  they  followed 
this  trail  for  many  years,  for  the  dates  given  for  the 
two  raids  are  18  years  apart. 

In  evaluating  accounts  given  by  Indians,  and  in  com- 
puting distances  traveled  by  them,  Thompson  was  a 
thoroughly  trained  expert,  but  in  these  instances  he 
made  slight  underestimates,  for  the  raiders  must  have 
gone  south  of  latitude  29  '  before  they  reached  any 
working  silver  mines. 


Neurralizing  Acid  Mine  Water* 

The  problem  of  the  neutralization  of  acid  mine  water 
has  received  only  slight  consideration,  and  a  valuable 
agent,  which  promises  to  prove  much  more  successful 
than  lime  (CaO)  or  carbonate  of  soda  (Na.CO.),  ha.s 
been  overlooked.  Thin  is  magnesia  (MgO).  In  using 
magneaite  as  a  water  purifier,  the  following  facts  may 
prove  intere."«ting:  The  combined  weights  of  the  sub- 
Stance-s  (taking  them  all  ns  normal)  are:  Sulphuric  acid 


•AholrBrlwl  from  the  So.  Afrimn  Ulnina  Jounuil  nttd  Knginver- 
ing  Record,   Der.    14.   1911,  p.   314. 


(H,SO,),  49;  lime  (CaO),  28;  carbonate  of  soda  (Na, 
CO,),  .53,  magnesia  (MgO),  20.  This  shows  that  the 
theoretical  amount  of  the  alkalies  required  to  neutralize 
49  parts  of  sulphuric  acid  is:  Lime,  28  parts;  car- 
bonate of  soda,  53  parts;  magnesia,  20  parts.  It  will 
be  noted  that  in  theory  the  magnesia  is  considerably 
more  efficient,  weight  for  weight,  than  either  lime  or 
soda.  In  practice  this  superiority  is  even  more  marked. 
Soda  is  superior  to  lime,  owing  to  its  greater  solubility 
although  theoretically  lime  is  nearly  twice  as  efficient 
as  the  soda. 

Sulphate  of  soda  or  Glauber's  salt  has  an  additional 
advantage  over  lime,  owing  to  this  solubility  of  its 
product ;  it  does  not  precipitate  and  choke  pipes,  as  the 
almost  insoluble  sulphate  of  lime  (gjijsum)  does.  The 
advantages  of  magnesia  over  lime  are  the  same  as  those 
of  soda,  the  sulphate  of  magnesia  formed  being  very 
soluble.  It  has  also  an  advantage  over  soda,  magnesia 
being  very  insoluble  in  water,  whereas  carbonate  of 
soda  is  readily  soluble,  thus  causing  loss  in  working. 
This  advantage  is  apparent  in  practical  working  when 
a  considerable  excess  of  magnesia  can  be  used  to  insure 
the  complete  neutralization  without  troubling  to  make 
careful  tests  of  the  acidity  of  the  water,  and  this  with- 
out any  appreciable  loss  of  magnesite.  If  the  neutraliza- 
tion is  carried  out  by  causing  the  acid  water  to  flow 
through  a  bed  of  calcined  magnesite  in  lumps  of  suit- 
able size,  the  work  could  be  entrusted  to  an  unskilled 
white  man  or  even  to  a  native,  without  danger  of  either 
incomplete  neutralization  or  loss  of  magnesia,  it  being 
merely  necessary  to  replace  the  magnesite  as  it  is  dis- 
solved away.  When  an  excess  of  soda  is  used,  this 
excess  is  lost,  owing  to  its  being  dissolved  unchanged 
and  carried  away.  In  addition  to  this,  it  will  be  noted 
from  the  combining  weights  that  magnesia  is  more  than 
2 J  times  as  effective  as  soda,  and  as  in  practice  75 "^r 
carbonate  of  soda  is  found  more  eflicient  than  lime,  it 
follows  that  calcined  magnesite,  which  can  be  easily 
obtained  of  a  purity  of  from  90  to  95%,  is  more  than 
three  times  as  effective  as  lime. 

Calcined  magnesite  has  another  advantage  over  crude 
carbonate  of  soda,  inasmuch  as  it  can  easily  be  obtained 
practically  free  from  organic  impurities,  whereas  crude 
soda  contains  these  to  a  considerable  extent,  and  it  is 
a  well-known  fact  that  even  small  quantities  of  organic 
matter  in  cyanide  solutions  interfere  with  the  precipi- 
tation of  gold  in  the  extractor  boxes.  Calcined  mag- 
nesite readily  combines  with  sulphuric  acid,  evei\  in 
dilute  solution.  The  advantages  of  magnesite  may  be 
summed  up  as  follows:  Advantages  over  lime:  (1) 
Over  three  times  as  effective  (in  practice)  ;  (2)  does 
not  choke  pipes.  Adraiitagea  over  crude  carbonate  of 
soda:  (11  Over  three  times  as  effective  (without  con- 
sidering the  loss  of  soda  due  to  its  solubility)  ;  (2) 
free  from  organic  impurities;  (3)  more  easily  used. 
The  following  is  the  result  of  an  experiment  in  neutral- 
izing acid  water  with  calcined  magnesia:  An  aqueous 
solution  of  sulphuric  acid  was  made  up  containing 
0.05'"(  H,SO.,  this  being  an  approximate  reproduction 
of  a  sample  of  water  from  a  collierj*  recently  tested. 
This  solution  was  run  through  a  bed  composed  of  10  gm. 
of  calcined  magnesite  in  pieces  from  J  in.  to  }  in.  in 
diameter  at  the  rate  of  3.5  I.  per  hour.  After  passing 
through  the  magnesite,  the  water  was  found  to  be 
faintly  alkaline. 
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Melting  Points  and  Other  Temperatures* 

The  accompanying  table  of  melting  points  of  the 
chemical  elements  is  issued  in  compliance  with  numer- 
ous requests  for  this  information.  The  melting  points 
used  by  the  Bureau  of  Standards  as  standard  tempera- 
tures for  the  calibration  of  thermometers  and  pyrom- 
eters are  indicated  in  capitals.  The  other  figures  have 
been  assigned  after  a  painstaking  survey  of  all  the 
available  data. 

As  nearly  as  may  be,  all  figures,  in  particular  the 
standard  points,  have  been  reduced  to  a  common  scale — 


Power  in  Chemico-Metallurgical 
Industries 

M.  Cote  has  published  in  La  Houille  Blanche  an 
interesting  table  on  the  uses  of  electrical  power  in 
metallurgical  and  chemical  industries.  This  table  was 
furnished  by  Professor  Flusin,  and  appears  in  a  recent 
issue  of  Metaux,  Alliages  et  Machines  and  sum- 
marizes, for  many  products  which  are  commonly  manu- 
factured by  electrical  power,  (1)  the  kilograms  of  prod- 
uct obtained  per  kw.-day  consumed;    (2)    the  kw.-days 


OTHER  STANDARD  TEMPERATURES 


Substance 


Phenomenon 


OjEygen Boiling 

Carbon  dioxide Sublimation 

Sodium  sulphate  NajSOt  +  lOH^O. .  Transformation  into  snhydrotts  tslt 

Water Boiling 

Naphthalene Boiling 

Benzophenone Boiling 

Sulphur Boiling. 

SAgjCu Eutectic  freeiinc 

Sodium  chloride Freeiing 

the  thermodynamic.  For  high  temperatures,  and  for 
use  with  optical  pyrometers,  this  scale  is  satisfied  very 
exactly  by  taking  c,  =  14  350  in  the  formula  for  Wien's 
laV  connecting  T\  monochromatic  luminous  intensity 
of    wave    length    /  ,    and     T,    absolute    temperature: 

)^  =  c,  /-'e"^-  For  all  purposes,  except  the  most  accu- 
rate investigations,  the  thermodynamic  scale  is  identi- 
cal with  any  of  the  gas  scales. 

At  high  temperatures  some  of  the  results  are  uncer- 
tain; thus,  although  the  melting  point  of  platinum  may 
be  considered  accurately  known  to  10°  C.,  that  of  tung- 
sten is  possibly  uncertain  by  50°  C.  or  more.  Tempera- 
tures centigrade  are  given  to  the  nearest  degrees,  to- 
gether with  the  exact  Fahrenheit  equivalents.  Formerly 
the  pyrometer  was  a  scientific  laboratory  appliance,  but 
it  is  now  also  an  important  instrument  in  practical 
operations.  Calibration  is  a  necessity,  and  is  possible 
only  with  known  melting  points  such  as  are  given. 


—  183  0 

—297  4 

—  78.5 

—  109.3 

32  384 

90.291 

100 

212 

217  96 

424.33 

305  9 

582  6 

444.6 

832.3 

779 

1434 

801 

1474 

MELTING  POINTS  OF  THE  CHEMICAL  ELEMENTS 


Element  C. 

Helium <— 271 

Hydrogen — 259 

Neon —253? 

Fluorine — 223 

Oxygen — 218 

Nitrogen — 210 

Argon — 188 

Krypton — 169 

Xenon — 140 

Chlorine —101.5 

MERCURY...  —  38  87 

Bromine —     7.3 

Caesium +26 


<— 456 
—434 
—423 
—369 
—360 
—346 
—306 
—272 
—220 

—  150  7 

—  37  97 
+    18  9 


Element 
Neodjfmium... 
Arsenic   


Ba 
Praseodymium 

Germanium 

SILVER   

GOLD 

COPPER 

Manganese. . . . 
Bery  11 
(Glucioum) 


m 


840T 

850 

850 

940 

958 

960  5 
1063  0 
1083. Q 
1230 

1280 


Gallium . 
Rubidium . . . 
Phosphorus. . 

Potassium... 

Sodium 

Iodine 


Sulphur S,,    119.2 

1.«,„I06  8 

Indium 155 

Lithium 186 

Selenium 217-220 

TIN 231   9 

Bismuth 

Thallium 

CADMIUM.. 

LEAD 

ZINC 

Tellurium ... 
ANTIMONY. 

Cerium 

Magnesium . . . 
ALUMINUM 

Radium 

Calcium    

Lanth; 


302 
320  9 
327  4 
419  4 
452 
630  0 
640 
651 
658.7 
700 
810 
810? 


Strontium >Ca<Ba? 


100 
111 
144    1 
207   5 
236   3 
235   0 
246  6 
224   2 
311 
3*7 
423-428 
449  4 
520 
576 
609  6 
621    3 
786  9 
846 
1166  0 
1184 
1204 
1217.7 
1292 
1490 
1490 


1420 
1452 
1480 
1490 


Samarium 1300-1400 

Scandium 

Silicon 

NICKEL 

Cobalt 

Yttrium 

IRON 

PALLADIUM. 

Chromium 

Zirconium 

Columbium 

(Niobium).. . 

Thorium . .  .     | 


1700? 

1700? 

>1700 

<Mo. 

1720 

1755 


Vanadium .... 
PLATINUM. 
Ytterbium  — 

Titanium 

Uranium <1850 

Rhodium 1950 

Boron    2200-2500? 


1800 


Iridium . 
Ruthenium. .  .  . 
Molybdenum., 

Osmium 

Tantalum 

TUNGSTEN. . 
Carbon 


2350? 
2450? 
2550 
2700? 
2900 
3400 
>3600 


1544 
1562 
1562 
1724 
1756 
1760  9 
1945  i 
1981   4 
2246 

2336 
r  2370- 
l      2550 

2588 
2646 
2696 
2714 
2786 
2820 
2939 
3090 

3090 

>3090 

<Mo. 

3128 

3191 

3272 

<3360 

3542 

4000-4500 

4260 

4440 

4620 

4890 

5250 

6152 

>6500 


•Circular  of  the  Bureav   of  Standards  No.  S5,  Sd  Edition. 
^See   Bureau   of   Standards   Circular   No.    7   or   Scientific   Pacer 


Variation  With  Pressure  (Pressure  in  Mm  of  Hg) 
C  =  — 183  0  +  0  01258  (p— 760)— 0  0000079  (p— 760)« 
C°  =  —78  5  +  0  01595  (p— 760)— 0  00001 1 1  (p— 760)" 

C°  =    100+0  03670  (p — 7601— 0  00002046  (p— 760)' 

C°  =   217  96+  0  058  (p— 760) 

C  =  305  9  +  0  063  (p— 760) 

C°  =  444  6  + 0  0908(p— 760)— 0  000047  (p— 760)' 


consumed  per  metric  ton  of  manufactured  product;  (3) 
the  tons  of  raw  material  used  to  manufacture  a  metric 
ton  of  product;  and  (4)  the  kilograms  of  raw  materials 
used  per  kw.-day  consumed.  Professor  Flusin  has  com- 
piled these  tables  for  the  purpose  of  eliciting  other 
views  on  the  subject,  and  to  encourage  the  publication 

CONSUMPTION   OF  ELECTRICAL  POWER  AND  RAW  MATERIAL  IN 

THE  PRINCIPAL  FRENCH  ELECTRO-CHEMICAL  AND 

ELECTRO-METALLURGICAL  INDUSTRIES 


5  c.- 


Manufactured  Product 

Phosphorus     

Chlorine   and    caustic  soda — chlorine 

basis 

Chlorine  and  caustic  soda — soda  basis. 

Chlorate 

Perchlorate  of  soda 

Carborundum 

Artificial  corundum 

Calcium  carbide 

Synthetic  nitric  acid 

Cal'ium  cyanamide 

Sc,  iiijm 

Alu 


1  I 

6  0 
6  6 
3  0 
5@7 

2  8 
9@1 

5.5(a6 

I   3(^1 

45 


TS  — - 

909  1    3(5  20 

167  4  5 


167 

333 
200^143 

357 

1I1@>9I 

182(^167 

770(3667 

22 


linum 0  8(cii0  9 


Synthetic  iron 

Steel  in  solid  form 

Steel  in  liquid  form 

Electrolytic  iron — rotating  cathode . 

Electrolj-tic  iron — fixed  cathode 

Ferrosilicon,  1 0- 1  2'  o  .Si 

Ferrosilicon,  25-30^7  Si 

Ferrosilicon,  45-50<-c  Si 

Ferrosilicon,  7O-80'"c  Si 

Ferrosilicon,  90-95''c  Si 

Fcrroinangancse.  1 8-20%  Mn 

Fcrromanganese.  70-75%  Mn 

Forrochromc.  I0<"<.  C 

F.rn.chrome,    1%C 

F(rr()tMnesten 

Silii  (,-nianganese,  10%  Si,  20%  -Mn. 
.Sili,  o-maneanese,  10%  Si,  70%  Mn. 
silico-manganese,  25%  Si,  50%  Mn. 


9.2 
5.8 
3.0 


42(5  33 
45  5 
8  3 


333 
714 
1000 


ale 

lico-aluminum. 
(a)  No  data. 


286 
555 
400(5.286 
133 
217 
333 
667 
1000 


0  95 
3.6 

2  0 
1.75 
0 

0.8 
2.6 

3  0 
Variable 


I    I 
I    I 

1   55 

1  90 

2  90 
4  30 
6  40 

1  80 

3  15 

2  90 
4.05 
2  7 
2.2 
2.5 
2  7 

(n) 
(n) 


8  7 
6  0 
6  4 


of  similar  tables  for  other  products.  It  is  felt  that  a 
new  era  is  dawning  for  France  in  the  use  of  electrical 
power,  and  that  such  tables  of  reference  will  be  of  basic 
importance  in  inducing  prospective  manufacturers  to 
consider  the  subject. 


PumpinR  Cost  at  the  Bunker  Hill  &  Sullivan  mine,  at 
Kellogg,  Idaho,  for  the  year  1917,  was  $20,734.62.  which, 
reduced  to  a  per  ton  basis  on  448,843  tons  hoisted  is: 
Pumpman,  $.012;  miscellaneous,  .003;  machine  shop  repairs, 
.007;  electrical  repairs,  .002;  electric  power,  .022;  total, 
$.046  per  ton. 
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Deoxidizing  Water  To  Prevent 
Pipe  Corrosion* 

By  F.  N.  Speller 

No  new  work  was  undertaken  in  the  past  year  on 
the  application  of  the  deoxidation  principle  for  the  pre- 
vention of  corrosion  in  pipe.  However,  the  new  test 
pipes  put  into  the  Irene  Kaufmann  Settlement  installa- 
tion two  years  ago,  where  deoxidized  water  is  used, 
have  been  reexamined.  The  following  abstract  from  a 
report  of  the  Pittsburgh  Testing  Laboratory  sum- 
marizes the  results  to  date: 

The  pipes  included  in  this  test  were  originally  two  29-in. 
lenpths.  each  of  2-in.  uncoated  black  steel  pipe,  and  2-in.  wrought- 
iron  uncoated  black  pipe. 

The  installation  was  made  Nov.  22.  1916,  on  which  date  it  w:!."; 
first  put  into  service.  On  Dec.  2  4.  1917.  the  pipe  line  was  re- 
opened, and  the  wrought-iron  pipe  and  steel  pipe  were  found  to  be 
practically  uncorroded  after  more  than  one  year  of  service.  Their 
inner  surfaces  were  covered  with  a  soft,  black  slime.  Oxygen 
removal  by  the  deoxidizer  had  at  times  been  incomplete,  because 
of  the  low  temperature  of  the  water.  Nevertheless,  corrosion 
had  resulted,  during  this  time,  in  perforation  of  duplicate  pipes 
in  part  of  the  same  hot-water  system  unprotected  by  the  de- 
oxidizer. 

Samples  of  the  zinc  and  brass  which  had  been  in  the  line  for 
42  days  showed  practically  no  corrosion,  whereas  similar  .samples 
in  the  unprotected  part  of  the  hot-water  line  showed  pitting  of 
the  zinc  and  solution  of  the  zinc  constituent  of  the  brass.  leaving 
metallic  copper  at  the  edges  of  the  brass  samples.  The  zinc  and 
brass  specimens  were  put  back  into  the  line,  and  riveted  couples 
of  steel  and  copper  sheets,  and  of  steel  and  brass  sheets,  were 
also  placed   in   the  line.      Copper  rivets  were  used. 

On  Jan.  3.  1919.  after  two  years  and  42  days  of  service,  the 
condition  of  the  pipes  in  the  deactivated  hot-water  line  was  again 
observed,  and  found  to  be  so  good  that  it  was  decided  to  continue 
the  test  for  at  least  another  year.  The  pipes  showed  the  sam» 
soft  black  coating,  and  there  was  no  evidence  of  pitting,  es-en 
where  the  steel  pipe  was  in  contact  with  a  brass  union,  a  condi- 
tion favorable  to  rapid   corrosion  by  electrolytic  action. 

The  specimens  already  mentioned  were  removed,  and  sent  to  the 
laboratory  to  determine  their  losses  in  weight  and  general  condi- 
tion. The  relative  losses  of  weight  were  striking.  The  zinc  plate 
had  lost  in  the  deactivated  water,  in  about  12  months,  only  1%. 
as  compared  with  lOVr  in  the  untreated  water  in  the  same  line. 
The  bra.<is  plates,  during  the  same  period,  lost  less  than  fl.l'^; 
in  the  deactivated  water,  as  compared  with  more  than  l'"f  in  the 
untreated  portion  of  the  water  in  the  line.  The  steel  in  the 
riveted  brass  and  steel  couple  lost  about  16%  in  the  deactivated 
water,  but  w.is  entirely  corroded  away  in  the  untreated  water 
in  the  same  line.  Tn  the  ca.se  of  the  riveted  steel  and  coppei- 
plates,  the  loss  of  weight  of  the  steel  in  the  deactivated  water 
was  20'»,  whereas  in  the  untreated  water  the  steel  was 
destroyed   by   <^rroslon   before   the   end   of  the  12    months'    period. 

Removal  of  the  oxygen  by  the  Speller  deoxidizer  has  been  the 
means  of  hindering  the  corrosion  of  wrought-iron  and  steel  pipe 
exposed  for  over  two  years  In  a  hot-water  line.  In  the  mean- 
lime,  specimens  of  the  same  Iron  and  steel  pipe  have  failed  by 
pitting  In  le.«s  than  a  year  In  an  unprotected  part  of  the  same 
hot-w«ter  line. 

The  plant  at  the  Irene  Kaufmann  Settlement,  Pitts- 
burgh, ha.^  now  been  in  u.se  continuously  for  over  three 
years.  An  analysis  of  the  water  shows  the  same  per- 
centage of  oxygen  removal  as  was  found  when  the  plant 
was  installed. 

Interesting  data  were  obtained  at  the  in.spection  this 
month,  from  test  plates  of  zinc  and  .-^ome  pieces  of  steel 
riveted  to  copper  and  bra.s.s  plates.  These  were  all 
weighed  and  in.serted  into  hot-water  lines  carrying 
about  the  .same  volume  of  raw  and  deactivated  water  for 
about  14  months,  and  a  greatly  reduced  loss  of  weight 
for  the  zinc  and  bra-i^s  plates  in  deoxidi/.ed  water  was 
noticeable.  The  free  oxygen  in  this  water  was  reduced 
on  the  avorngp  to  about  T",  of  the  amount  found  in 
the  raw  water,  so  that,  with  a  larger  plant  and  more 
perfect  deoxidation.  «till  l.otlpr  rp-^nlts  might  be  ex- 
pected. 

iniinrv,     l:ii!>.    nievting    of 
Venlllnting    Kngineer.". 


There  has  been  considerable  trouble  with  some  brass 
pipe  with  ordinary  hot  water,  owing  to  development  of 
porosity  and  leaks,  which  are  first  manifested  by  a  white 
incrustation  on  the  outside  of  the  pipe.  In  galvanized 
pipe,  the  zinc  dissolves  rapidly,  and  in  this  way  pro- 
tects the  iron,  but  the  protection  is  good  for  only  two 
or  three  years  under  conditions  in  which  the  waters 
are  moderately  soft.  So  it  appears  that  the  brass  pipe 
will  be  protected  in  practice  by  the  removal  of  free 
oxygen  almost  as  much  as  galvanized  pipe. 

It  is  of  practical  interest  to  note  that,  in  the  three 
years'  trial  which  this  system  has  undergone,  the 
oxj'gen  removal  has  not  been  complete,  yet  there  is  no 
perceptible  action  of  the  deactivated  water  on  unpro- 
tected iron,  steel,  or  brass  pipe.  A  considerable  amount 
of  hydrogen  has  been  found  in  this  water,  between 
which  and  the  free  oxygen  some  proportionate  ratio 
would  seem  to  exist,  which  inhibits  corrosion. 


United  States  Imports  of  Tin 

Imports  of  tin  bars,  blocks,  pigs,  etc.,  by  countries 
during  November  and  December,  1918.  according  to  the 
Bureau  of  Foreign  and  Domestic  Commerce  of  the 
U.  S.  Department  of  Commerce,  were  as  follows: 

Xoveniber,  Decombpr, 

Countries  Pounda  Pounds 

Ennlnnd  280.390  179.662 

Monro  748 

British  Indin  56.000  112.0)6 

Strnila.'<ottloniints  7.704.006  4.498.206 

Dutrb  Kiist  Indies  1.251.568  114,689 

HongKcine  581.955  288.0)7 

Australia  799.112  693.685 

Canada         .  56.047 

CUna 5.101 

Totals  10  7)4.179     5.887.063 

In  November  and  December  of  1917,  imports  of  tin 
bars,  etc.,  amounted  to  8,405.601  and  9,l,'i5,644  lb.,  re- 
spectively. Total  tin  imports  (exclusive  of  ore)  in 
1917  were  143,6?.fi,782  lb.,  and  in  1918  the  total  was 
142,507,393  pounds. 


Impc 


)orts  and  Exports  of  Tungsten- 
Bearing  Ore 

Imports  of  tungsten-bearing  ore  during  December. 
1918,  as  reported  by  the  Department  of  Commerce, 
amounted  to  1033  long  ton.--.  The  countries  from  which 
this  ore  came  are  as  follows:  Argentina.  42  long 
tons;  Bolivia,  25:  Chile,  100:  Colombia,  35;  Peru,  45; 
China,  244;  Hong  Kong,  52G;  .lapan,  12;  and  Mexico, 
4  long  tons.  In  November,  1918.  the  imports  of  tung- 
-sten  ore  amounted  to  2311  long  tons,  of  which  321  tons 
came  from  Japan:  184  from  Chile;  171  from  Peru,  and 
the  remainder   from  other  countries. 

Total  imports  of  tungsten  ore  in  1918  amounted  to 
10,362  long  tons,  the  countries  of  origin  being  as  fol- 
lows: Peru.  16:n  long  tons;  .Japan,  1215;  Chile.  1116; 
Argentina.  479:  other  countries,  .5921   long  tons. 

Exports  of  tungsten  and  ferrotuiigsten  from  the 
United  States  during  December.  1918.  amounted  to  2225 
lb.;  of  which  2000  lb.  went  to  Canada,  and  the  re- 
mainder to  Argentina.  In  November.  1918,  the  export-s 
of  these  metals  amounted  to  43,531  lb.,  the  total  for  the 
year  being  l,232.2ti0  pounds. 


Iron-Ore  Otitpul  of  .<^wedrn.  (luring  1917,  according  to 
Iron  Af/r,  was  (i,.")r-'.ri4'i  tons,  including  slick  and  bri- 
quettrd  ore.  This  compnrcs  with  7,322.08."?  tons  in  1916. 
The  mnngnnrso-orc  production  in  1917  was  19.873  tons,  as 
compnrpd  with  HS94  tons  in   lOlfi. 
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A  Study  of  Shoveling  as  Applied  to  Mining* — I 


By  G.  TOWNSEND  HARLEYf 


The  important  part  played  by  shoveling  in  mine 
ivork  should  receive  attention  from  operators. 
The  Phelps  Dodge  Corporation,  ivhich  has  al- 
ready set  a  pace  in  initiating  the  standardization 
of  various  branches  of  mine  operation,  has,  by 
means  of  a  ivell-devised,  systematic  study  of  mine 
shoveling,  determined  upon  methods  of  increas- 
ing the  production  per  man  per  day  to  be  secured 
in  this  manner.  Hand  shoveling  in  other  fields 
of  industry  /ia,s  been  the  subject  of  study  and 
analysis,  but  we  believe  that  the  investigations 
here  recorded  constitute  the  first  attempt  at  simi- 
lar work  in  the  mining  indiistry  of  this  country. 


S TOPING  methods  in  which  shoveling  plays  an  im- 
portant part  are  gradually  being  replaced  by  other 
and  cheaper  processes.  But  there  will  always  be 
considerable  shoveling  done  underground,  in  stopes  as 
well  as  in  drifts,  tunnels,  winzes,  and  shafts.  At  the 
mines  of  the  Phelps  Dodge  Corporation  at  Tyrone, 
N.  M.,  the  cost  of  shoveling  in  all  stopes  during  1917 
amounted  to  24c.  per  ton.     In  the  top-slice  stopes  for 


ing  camps;  and,  second,  because  of  a  poor  spacing  of 
raises,  especially  in  the  top-slice  stopes,  where,  in  gen- 
eral, they  were  spaced  25  ft.  by  66  ft.  centers.  The 
average  wage  per  laborer  shift  was  $2.67  during  the 
year  under  review. 

Considerations  in  the  Study  of  Shoveling 
Conditions 

As  a  first  step  toward  determining  how  the  general 
efficiency  of  underground  shoveling  could  be  improved, 
several  weeks  were  spent  in  a  general  survey  of  the 
field  and  making  time  studies  on  various  men,  to  see 
what  points  would  need  to  be  determined  for  a  full  con- 
sideration of  the  subject.  The  following  factors  were 
soon  recognized:  The  type,  weight,  size,  and  design  of 
shovel  giving  the  greatest  shift  tonnage  without  too 
much  wear  and  tear  on  the  man  would  have  to  be  de- 
termined; a  standard  of  comparison  would  be  neces- 
sary if  the  ill  effects  of  mine  air,  powder  gas  and 
smoke,  temperature,  humidity,  and  poor  light  were 
to  be  estimated,  and  the  layout  and  spacing  of  chutes 
would  have  to  be  studied  with  regard  to  their  effect  on 
shoveling  directly  into  the  chutes,  or  loading  into  wheel- 
barrows or  cars  and  tramming  to  them.     This   latter 
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FIG.   1.     TIME  .STUDY  SHEET  USED  IN  SHOVELING  EXPERIMENTS 


the  same  period  shoveling  cost  27c.  per  ton,  or  16%  of 
the  total  cost  of  these  stopes.  The  tonnage  for  shovelers 
from  all  stoping  was  9.3  tons  per  man,  and  for  top- 
slicing  8.2  tons  per  man  per  day.  These  stopes  were 
not  unduly  hot,  and  there  was  not  more  than  the  usual 
amount  of  timber  to  interfere  with  the  work  of  the  men. 
The  tonnages  obtained  per  shoveler  were  considered 
low;  first,  because  of  a  poor  grade  of  Mexican  labor, 
many  of  the  men  having  come  in  from  railroad-grad- 


•Abstract  of  a  paper  presented   at    the  New  York   meeting  of 
Ihe  A.    I.   M.   E..  February,   1919. 

tEfBciencv    engineer.    Phelps    Dodtte    ("orpor.ition.    Tyrone.    New 
.Mexico. 


work  would  determine  the  proper  distance  at  which 
shoveling  into  a  chute  should  cease  and  loading  into  a 
wheelbarrow  or  car  would  begin,  and  the  information 
would  also  be  of  great  value  in  planning  the  develop- 
ment of  a  stope.  Further  considerations  were:  Hin- 
drances to  work,  such  as  timber  standing  in  line  of 
throw  or  closely  spaced,  and  men  and  supplies  passing 
back  and  forth  through  working  space;  manner  of  plac- 
ing the  shovelers  to  obtain  ma.\imum  results  from  them, 
number  of  men  in  one  working  place,  and  size  of  work- 
ing place  required  per  man;  the  hours  of  actual  work 
and  the  cause  and  amount  of  delays;  capacity  of  a  man 
for  work  as  the  day  progresses;  proper  rest  periods  for 
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men  to  maintain  ma.xinium  efficiency :  be.-ft  means  for 
in.'^tructinp  men  and  supervising  work,  and  compensa- 
tion received  and  manner  fif  pa.vment. 

DKTKRMININC.    THK    SHOVKL    BKST    Sl'ITED    TO 

Conditions 

Three  types  of  shovels  were  in  general  use  at  the 
mines:  A  No.  2  scoop,  a  No.  2  or  No.  3  square-point 
D-handle  shovel,  and  a  No.  2  round-point  long-handle 
.shovel.  In  determining  the  average  load  that  the  vari- 
ous types  and  sizes  of  shovels  would  handle,  so  as  to 
be  able  to  decide  the  best  load  for  the  average  Mexican 
laborer  of  the  Southwest,  .-(verage  capacities  were  ob- 
tained by  repeatedly  shoveling  a  weighed  pile  of  ore 
with  each  of  the  shovels  and  counting  the  number  of 
shovel  loads  required  to  move  it.  It  was  determined 
that  with  Burro  Mountain  ore  a  specially  made  shovel 
with  a  10-  by  13-in.  blade  would  hold  a  21-lb.  load,  or 
363  cu.in.  In  practice,  however,  a  No.  4  square-point 
shovel  holding  373  cu.in.  and  a  No.  5  round-point  shovel 
holding  340  cu.in.  were  used. 

A  time-study  sheet,  shown  in  Fig.  1,  was  developed, 
which  was  used  for  all  tests.  In  addition  to  the  data 
placed  on  this  sheet,  an  extensiv?  log  of  the  work  was 
carried   on,  which   undertook  to  explain,   in   detail,   all 


to  the  surface  and  a  record  of  their  work  was  made 
under  ideal  conditions;  that  is,  with  good  air,  good 
light,  no  timber  to  interfere,  steady  shoveling  for  vari- 
ous lengths  of  time,  and  standard  lengths  of  throw  for 
the  miick.  In  addition  to  obtaining  the  com.parisor! 
.standard,  it  was  possible  to  form  definite  conclusions, 
which  were  later  checked  satisfactoril.v  under  actual 
conditions  in  the  mine,  as  to  the  most  advantageous 
size,  type,  weight,  and  design  of  shovels  for  general 
mine  use,  under  the  various  conditions  encountered. 

Tests  were  carried  on  for  two  months,  three  different 
shovelers,  taken  from  the  mines,  being  observed.  Each 
of  these  men  was  warned  that  he  had  to  work  at  his 
best  speed,  all  during  the  job,  but  that  he  was  not  to 
overtax  himself.  He  was  told  that  when  he  became 
tired  he  was  to  take  a  few  moments'  rest,  as  it  was 
better  for  him  to  rest  at  intervals  than  to  try  to  work 
all  the  time,  at  the  expense  of  speed  and  capacity. 
Later  the  rest  periods  were  regulated,  to  obtain  the 
proper  intervals  at  which  they  should  occur,  and  their 
length. 

All  of  the  underground  shoveling  tests  may  be  classi- 
fied under  one  of  three  headings:  Shoveling  directly 
into  chutes;  shoveling  into  wheelbarrows  and  tramming 
to  chutes,   and    shoveling   into   cars   and   tramming   to 
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dela.vs,  changes  of  work,  rest  periods,  changes  in  con- 
ditions that  would  afl'ect  sp^ed,  high  and  low  efficiency 
periods  during  the  day,  and  other  points  to  he  consid- 
ered. During  the  period  of  preliminary  work,  it  was 
discovered  that  the  work  of  a  shoveler  can  be  classified 
into  .several  divisions,  each  susceptible  to  comprehensive 
study  and  analysis,  and  to  each  of  which  a  definite  rela- 
tive time  value  can  he  given. 

Standard  Timk  and  Standard  Performanck  Estab- 
lished BY  Means  of  Motion  Study 

The.se  divisions,  in  general,  may  be.  classified  into 
time  spent  actually  shoveling,  time  spent  other  than 
shoveling,  delays  and  resting  periods.  The  motions  are 
illustrated  in  Figs.  2  to  15.  B.v  ."tudying  each  motion 
■separately,  it  was  possible  to  establish  a  standard  time 
for  each,  and,  ronse<|iiently,  a  sfnndurd  of  performance 
f<ir  the  whole.  It  wii.s  possible,  al-^o,  to  discover  which 
were  the  most  tiring  motions  and  how  each  was  affected 
by  length  of  time  worked,  length  and  distrihntion  of 
rest  periods,  size  of  shovel,  design  of  shovel,  and  length 
of  throw. 

To  obtain  some  standard  of  comparison  for  the  under- 
ground work,  some  of  the  mine  shovelers  were  broughf 


chutes.  Each  of  these  series  w;is  conducted  indepen- 
dently of  the  others,  and  was  complete  in  itself.  The 
men  under  observation  worked  for  periods  varying  from 
1  to  8  hours,  and  for  each  length  of  job  they  threw  or 
trammed  the  muck  over  a  wide  range  of  distances,  with 
various  types  and  sizes  of  shovels.  In  all  the  under- 
ground tests,  the  work  was  done  under  the  actual  min- 
ing conditions,  with  the  one  exception  that  the  men 
were  always  under  observation,  and,  consequently  were 
working  at  a  good  speed  for  the  full  period  of  the  test. 
In  no  ci'.se  did  the  men  overtax  themselves,  and  it  is  be- 
lieved that  all  tonnages  recorded  are  easily  obtMinal>le 
by  a  good  but  not  exceptional  Mexican  laborer  after  he 
has  been  properly  instructed,  and  under  clo.se  and  intel- 
ligent supervision,  together  with  a  wage  paid  in  such 
a  manner  as  to  provifle  an  adetjuate  incentive  to  do  good 
work. 

Tests  Reiu'ced  to  a  ("omparijon  Between  the 
Work  of  No.  4  Shovel  and  No.  2  Scoop 

It  soon  became  evident  Ihat  the  great  majority  of 
shovels  being  tested  were  not  suitable  for  efficient  work, 
and  only  the  work  of  the  No.  4  shovel,  which  handles 
the  21-lb.  load,  together  with  that  of  the  No.  2  .scoop. 
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FIGS.    :..   6.   A.VD  7.      LIFTING   AND   THROWING    SHORT-HAN'Or.EP    SHOVEL  CONTENTiS 
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FIGS.  11,  12.  AXn  13. 


,1.  TIIKiiW  IXC    I.I  i.VH-ll  AX  I  )I.I.;ri   SHOX'KL   I'O.VTK.VT: 


'^^30^'^^^ 


CORIiECT  JMAXNER  OF  THROWING  ORE  INT(i  i-AK 
WITH    LONG-HANDLED    SHOVEL 
(Car  is  4  ft.  from  top  of  pilP) 


'■-      SHOWING    INCREASED    EFFORT    XECESSARV 
TlUtoW   ORE    A   LONG    DISTANCE    INTO    CAR 
(Car  is  considerable  distance  from  pile) 


Pig.  5.  Shovelful  h.ns  been  lifted.  Fig.  6.  Preparing  to  throw  .-ihnvel  contents;  a  short  step  ha.'S  been  taken  in  the  direction  of 
throw.  Figr.  7.  Contents  Iiave  been  thrown  ;  note  strained  position  in  effort  to  throw  a  longr  di.»itance  with  short-handled  .shovel. 
Pig.  8.  Position  when  .starting  to  p.^nelrate  mass  with  long-handled  shovel.  Pig.  9.  .Mass  has  been  penetrated  note  easv  position 
of  man.  Fig.  10.  Wrong  wa.v  to  start  lifting;  right  foot  and  hand  moved  forward.  Fig.  11.  Shovelful  has  been  lifted.  Fig.  12. 
Preparing  to  throw  .shovel  contents:  a  short  step  has  been  taken  in  the  direction  of  throw.     Fig.   13.     Contents  h.ive  been  thrown: 

note  ea.se  of  position  as  compared  with  Fig.   7 
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which  was  held  in  high  esteem  by  many  of  the  men  in 
the  operating  department,  was  plotted  on  chart.?.  The 
results  obtained  during  the  surface  testa  were  plotted 
alongside  of  corresponding  result.^  from  underground, 
to  accentuate  the  adverse  effects  of  underground  condi- 
tions on  shoveling  capacity. 

Speed  of  Shoveling  Decreases  More  Rapidly 
With  Scoop  Than  With  Shovel 

The  number  of  shovels  per  minute  thrown  into  a 
chute  at  a  distance  of  8  ft.  from  the  ore  pile,  for  jobs 
varj'ing  in  length  from  1  to  8  hours,  is  greater  with 
the  No.  4  shovel  than  with  the  No.  2  .scoop.  Both  on 
the  surface  and  underground,  the  speed  of  shoveling 
decreases  more  rapidly  with  the  scoop  than  with  the 
shovel,  as  the  length  of  the  job  increases.  A  man 
working  with  a  scoop  underground  can  perform  at  only 
72'^c  of  his  speed  on  surface  for  8  hours,  whereas  with 
a  No.  4  shovel  he  can  work  at  82';c  of  his  surface  speed. 


during  which  the  man  may  smoke  a  cigarette  and  sft 
down  for  a  few  minutes,  and  the  time  used  in  loosen- 
ing the  muck  pile,  scraping  up  the  dirt  on  the  shovel- 
ing plat,  or  doing  other  light  work,  not  actually  shovel- 
ing, but  closely  related  to  it. 

Determination  of  Time  Actually  Shoveled 

Over  a  long  period  it  was  possible  to  demonstrate  the 
feasibility  of  accurately  determining  the  percentage  of 
the  working  day  that  a  man  will  actually  devote  to 
shoveling.  The  working  day  at  the  Burro  Mountain 
mines  is  8  hours,  \  hour  of  which  is  given  up  to  the 
lunch  period,  leaving  11  hours  as  the  total  possible 
working  time.  It  wa**  found  that  of  this  75  hours  the 
man  actually  worked  at  shoveling  for  82.5 'r  of  the  time. 
The  remainder  of  the  possible  working  time,  or  17.5%, 
is  spent  on  other  work,  the  man  quitting  early  for 
lunch  or  leaving  the  mine  or  commencing  to  work  late 
at  beginning  of  the  shift  or  after  lunch.    Observations 
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Fir;.  16.   AVERAGE  TONNAflE  SHOVEL,ED  PER  HOUR  FOR  AXy  LENGTH  OF  JOB 


The  percentage  reduction  in  speed  between  surface  and 
underground  work  is  the  measure,  in  part,  of  the  effect 
of  mine  air,  powder  gas  and  smoke,  temperature,  hu- 
midity, and  poor  light.  Under  the  same  condition  of 
work,  the  difference  in  speed  between  the  No.  4  shovel 
and  the  No.  2  scoop  is  due  to  the  difference  in  the  load 
handled. 

Speed  of  Shovf-ling  as  Affected  by  Length 
OF  Throw 

The  manner  in  which  the  length  of  throw  will  affect 
the  speed  of  the  shoveler  was  worked  out  for  a  uniform 
length  of  job  of  6  hours  and  12  minutes,  and  for  vary- 
ing distances.  The  decrease  in  shoveling  speed  on  the 
surface  amounted  to  an  average  of  2.5''r  for  every  foot 
increase  in  distance  thrown  in  the  case  of  the  scoop, 
and  1.8'r  for  the  No.  4  shovel.  Underground,  the  work- 
ing speed  was  decreased  more  rapidly,  being  respec- 
tively 4.4'r  and  3.2'r  per  ft.  increa.se  in  throw.  The 
rate  of  decrease  in  shoveling  speed,  both  on  the  surface 
and  underground,  was  greater  for  the  heavily  loaded 
scoop  than  for  the  shovel. 

Use  of  Scoop  Requires  Longer  Rest  Period 

In  determining  the  amount  of  rest  required  for 
shoveling  jobs  of  various  lengths  it  was  found  that 
the  scoop  again  has  a  negative  effect  both  on  surface 
and  underground,  causing  n  man  to  use  up  more  time 
in  resting  than  when  working  with  a  No.  4  shovel. 
The  real  period,  as  considered,  was  made  up  of  the  time 
consumed  in  delays,  the  time  actually  spent  in  resting, 


of  this  character  were  gathered  by  some  of  the  shift 
bosses,  on  several  hundred-man  shifts,  and  it  is  sur- 
prising how  little  the  figures  obtained  by  each  have 
varied  from  the  average  finally  obtained. 

The  average  tonnage  per  hour  to  be  expected  of  a  man 
throwing  the  muck  a  distance  of  8  ft.  over  any  period 
of  time  is  shown  in  Fig.  16.  Experiments  to  determine 
the  total  tonnage  shoveled  for  any  period  over  the  same 
distance  showed  that  for  a  job  lasting  5  hours  and  30 
minutes,  with  a  No.  4  shovel  underground,  a  man  would 
be  expected  to  shovel  26.0  tons  a  distance  of  8  ft.  Five 
representative  tests  actually  gave  the  following  ton- 
nages under  average  conditions: 

lA-nKlli  of  Job  .">  hours  ami   10  iniimtps.  tonnnpc 2S.0 

I,cnKtli  of  Job  ."•  hours  and  in  uilnulo.o.  tonnage 2H.i> 

l..i'tiKtb  of  Job  S  hour.')  nnd  2'>  nilnulos,  tonnafce 2fi  " 

l^nKlh  of  job  .1  hours  anil  .M)  minulcs.  tonnaRp 3  (  " 

Ncnfclh  of  Job  .^  hours  nnd  30  inlnutos.  tonnaire 2'.  0 

AvornKo.  ■''  hours  iinil  30  iiihiuii's.  lonniisn'  iivoragc 27. 1 

Comparison  of  Work  Done  by  No.  2  Scoop 
AND  No.  4  Shovel 

A  careful  study  of  Fig.  17  will  .show  the  following 
conditions:  (1)  The  difference  in  tonnage  handled  by 
the  same  shovel,  on  the  surface  and  underground,  for 
any  length  of  job.  is  the  measure  of  the  bad  effects  of 
underground  conditions.  For  a  job  of  6  hours  and  12 
minutes,  »vith  a  No.  4  shovel,  the  underground  work  is 
20.5' r  less  than  on  surface.  (2)  The  difference  between 
the  amounts  shoveled  with  the  No.  2  scoop  and  the  No. 
4  shovel,  under  same  conditions,  is  the  measure  of  the 
effect  of  the  difference  in  load  handled  by  the  man.  (3) 
Each  line  on  this  chart  shows  a  peak  at  some  particular 
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length  of  job,  and  the  total  tonnage  shoveled  for  any 
greater  period  than  this  is  actually  less.  (4)  The  pres- 
ence of  this  peak  accords  with  the  experience  of  many 
superintendents  and  managers,  who  state  that  their 
men  do  more  work  in  an  8-hour  day  than  they  did  on 
the  old  10-hoUr  basis.  (5)  The  "economic  shoveling 
day"  is  about  6 J  hours,  with  a  No.  2  scoop  on  the  sur- 
face, and  5i  hours  underground.  With  a  No.  4  shovel, 
on  the  surface  8  hours  is  about  the  proper  length  of 
day,  whereas  underground  6s  hours  seems  to  be  about 
correct.  As  the  men  actually  shovel  only  6},  hours  per 
day  on  an  average,  and  as  their  other  work  is  generally 
of  a  light  nature,  the  8-hour  day  with  the  correctly  pro- 
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portioned  shovel  is  probably  the  best;  but  with  a  scoop 
it  is  certainly  too  long.  (G)  For  work  on  the  surface, 
on  jobs  lasting  longer  than  43  hours,  the  No.  4  shovel 
is  superior  to  the  scoop.  Underground  the  No.  4  shovel 
demonstrates  its  superiority  for  jobs  longer  than  3s 
hours.  The  scoop  thus  may  be  considered  as  a  task 
shovel  for  short-time  jobs,  but  even  here  its  value  is 
only  slightly  greater  than  the  No.  4  shovel  and  it  tires 
the  man  so  that  he  is  unfit  for  other  work  when  the 
shoveling  task  is  finished. 

The  following  formulas  show  the  manner  in  which 
use  is  made  of  the  figures  presented  in  the  preceding 
diagrams : 

Let  W  =  weight  of  load  on  shovel,  in  pounds; 
2V  =  number  of  shovels  per  minute ; 
P -.^  %  time  actually  shoveling; 
L  =  length  of  job,  in  minutes ; 
T  =  total  tonnage  shoveled ; 
n  =^  number  of  shovels  per  minute  for  an  8-ft. 

throw. 
p  =  %    increase    or    decrease    due    to    various 

lengths   of  throw. 
WXNX  PX  L_ 
2000 


In  using  the  No.  4  D-handle  shovel  it  was  discovered 
that  a  throw  of  3  ft.  to  the  wheelbarrow  gave  the  best 
I'esults  as  far  as  number  of  shovels  per  minute  and  rest 
periods  required  were  concerned,  and  in  all  subseciuent 
work  the  ore  was  thrown  into  the  wheelbarrow  from 
this  distance.  For  any  length  of  job,  the  number  of 
shovels  per  minute  is  less  than  when  throwing  8  ft. 
into  a  chute,  and  this  is  due  to  the  fact  that  the  shoveler 
must  place  each  shovelful  carefully  to  keep  the  wheel- 
barrow from  spilling  its  contents  and  to  make  it  ride 
easily. 

Fig.  18  shows  the  tonnage  to  be  expected  of  a  man 
for  any  length  of  job,  the  length  of  tram  being  constant 
at  20  ft.  This  chart  shows  that  the  shoveler  has  not 
quite  reached  his  maximum  capacity  at  the  end  of  8 
hours.  Two  reasons  are  advanced  for  this:  (1)  As 
long  as  a  man  can  throw  the  ore  into  a  chute,  he  has 
a  fairly  direct  throw  from  the  ore  pile  to  the  chute, 
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FIG.    18.      SHOWING'  CAPACITY   OF   A   SHOVELER    USING   A 
WHEELBARROW  FOR  V.\RIOUS  JOBS 

and  with  a  car  he  has  a  definite  path  to  traverse  each 
trip.  With  a  wheelbarrow,  however,  the  direction  and 
length  of  tram  are  constantly  varying,  as  is  al«o  the 
amount  of  interference  from  other  trammers,  timber- 
men  and  machine  men.  The  retarding  influence  of 
these  factors  increases  as  the  length  of  the  tram  in- 
creases. (2)  The  sequence  of  operations,  shoveling, 
tramming,  and  dumping,  is  of  such  short  duration  and 
changes  so  often  from  one  to  the  other  that  it  is  hard 
to  keep  up  any  pace  that  may  be  set,  and  probably  an 
unnecessary  amount  of  rest  is  indulged  in  for  all  periods. 

{To  be  concluded) 


=  T 


n  =  iV(1.00  ±  p) 


Magnesite  Im ported  Into  the  United  States  in  December, 
1918,  amounted  to  55-5  tons,  46  tons  coming  from  Scotland, 
and  509  tons  from  Canada,  according  to  figures  furnished 
by  the  Bureau  of  Foreign  and  Domestic  Commerce.  Tota'. 
imports  for  the  year  were  19,718  tons,  two  tons  coming  fron> 
England,  774  from  Scotland,  17,860  from  Canada,  and 
1082  from  Mexico. 
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Officers  of  Mining  Engineering  Societies 


The  American  Institute  of  Mining  and  Metallurgical 
Engineers  and  the  Mining  and  Metallurgical  Society  of 
America  have  recently  elected  officers  for  the  ensuing 
year.  The  principal  events  in  the  careers  of  the  presi- 
dents and  vice-presidents,  who  are  distinguished  in 
various  branches  of  engineering,  are  herein  described. 

THE  American  Institute  of  Mining  and  Metallurgi- 
cal Engineers  has  done  itself  an  honor  in 
electing  to  its  presidency  Horace  Vaughn  Win- 
chell,  of  Minneapolis,  who,  like  his  father,  Newton  H. 
Winchell,  has  also  attained  eminence  as  a  geologist. 
Horace  Winchell  early  conceived  the  idea  that  geology 
v/as  not  an  abstract  science,  but  that  the  facts  disclosed 
by  its  patient  study  were  capable  of  being  translated 
into  data  that  could  be  used  in  the  economic  develop- 
ment of  mineral  resources. 

From  the  time  of  his  graduation  at  Ann  Arbor,  in 
1889,  he  has  continually  sought  the  useful  in  geology 
and  has  applied  it  to  the  every-day  work  of  mining.  His 
early  association  with  the  Minnesota  Geological  Sur- 
vey brought  him  in  close  contact  with  the  Minnesota 
iron  formations,  and  in  1892  he  published  the  first  de- 
scription of  the  Mesabi  iron  range.  Even  before  that 
date  he  indicated  the  manner  in  which  the  formation 
was  laid  dovra,  namely  chemical  oceanic  precipitation; 
a  conclusion  which  at  that  time  received  scant  support, 
but  which  is  now  generally  accepted  as  the  most  logical 
explanation  of  its  origin. 

From  1898  to  1906,  Mr.  Winchell  was  closely  asso- 
ciated with  the  Anaconda  Copper  Mining  Co.  He  organ- 
ized its  geological  department  and  studied  the  forma- 
tions exposed  by  the  company's  mining  operations, 
giving  particular  attention  to  the  origin  of  sulphide 
ores  of  copper.  It  is  due  to  the  success  of  the  geological 
department  of  this  company  that  other  companies  have 
emulated  its  example.  It  was  while  working  for  this 
company  that  Mr.  Winchell  succeeded  for  the  first  time 
in  producing  the  mineral  chalcocite  in  the  laboratory, 
thereby  laying  the  foundation  for  a  better  knowledge  of 
the  theory  of  secondary  enrichment. 

After  leaving  the  Anaconda,  Mr.  Winchell  was  with 
the  Great  Northern  Ry.  for  two  years,  during  which 
time  he  guided  the  mining  activities  of  that  organi- 
zation. Since  1908  he  has  been  engaged  in  general 
consulting  practice  and  has  devoted  a  large  part  of 
his  time  to  mining  law  and  its  application.  Par- 
ticularly in  apex  cases  has  Mr.  Winchell's  advice  been 
requisitioned.  His  keen  geological  insight,  together 
with  his  ability  to  state  the  facts  clearly  and  concisely 
to  the  layman  or  the  court,  have  made  him  a  valuable 
witness  in  cases  involving  the  adjudication  of  intricate 
issues  having  relation  to  mining  and  geology. 

Mr.  Winchell  is  a  linguist  of  ability  He  has  traveled 
extensively,  and  comes  to  the  presidency  of  the  Insti- 
tute a  thorough  American  and  a  believer  in  the  great 
possibilities  and  opportunities  open  for  American  en- 
gineers throughout  the  world.  Upon  this  expanding 
field  of  engineering  service,  particularly  in  such  coun- 
tries as  Mexico  and  Russia,  where  there  are  but  few 
American  engineers  at  present,  Mr.  Winchell  laid  much 
stress  in  his  recent  address  to  the  members.  The  Insti- 
tute is  to  be  congratulated. 


Albert  R.  Ledoux 

Dr.  Albert  R.  Ledoux,  recently  elected  first  vice-presi- 
dent of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  and  former  president,  in  1903,  was 
born  in  Newport,  Ky.,  on  Nov.  2,  1852.  His  father,  the 
Rev.  Dr.  Louis  Palemon  Ledoux,  was  a  distinguished 
clergyman  and  educator  who  undertook  the  early  educa- 
tion of  his  son  until  he  entered  the  School  of  Mines 
of  Columbia  L^niversity,  in  1870,  and  several  years  later 
the  University  of  Berlin,  Germany.  Returning  to 
America,  Dr.  Ledoux  spent  a  few  months  in  a  commer- 
cial laboratory,  from  which  he  was  called  to  be  the 
first  state  chemist  of  North  Carolina.  Dr.  Ledoux 
organized  a  staff  of  assayers,  and  for  three  years  had 
charge  of  all  the  analyses  and  experiments  conducted 
by  the  state  boards  of  health  and  agriculture  and  of  in- 
vestigations of  the  Geological  Survey. 

On  resigning  his  position  in  North  Carolina  in  1880, 
the  state  university  gave  him  the  honorary  degree  of 
M.  S.  He  then  opened  an  ofl!ice  in  New  York  City  as 
consulting  mining  engineer  and  chemist,  in  partnership 
with  Dr.  P.  de  P.  Ricketts,  then  instructor  in  assaying 
in  Columbia.  Dr.  Ledoux  retired  in  1885,  being  suc- 
ceeded by  a  younger  brother,  Augustus  D.  Ledoux,  a 
well-known  chemical  engineer  and  recently  the  dis- 
tinguished chairman  of  the  Pyrites  Committee  of  the 
War  Industries  Board. 

The  most  important  general  contribution  to  the  metal 
industry  of  this  country  by  Dr.  Ledoux,  besides  making 
hundreds  of  mine  examinations,  was  his  influence  in 
changing  the  practice  of  European  buyers  of  American 
ores,  in  such  manner  as  to  provide  that  British  and 
Continental  buyers,  including  the  German  government, 
should  pay  in  New  York  for  their  purchases  against 
Ledoux  and  Co.'s  assays  and  certificates  of  weight. 
Theretofore,  American  producers  had  to  accept  settle- 
ment on  the  basis  of  European  assays  and  weights,  and 
to  wait  for  90  days  before  receiving  payment. 

Dr.  Ledoux  has  been  active  as  consulting  engineer 
for  many  important  mining  and  other  corporations, 
and  his  professional  reports  would  make  a  considerable 
volume  if  printed.  He  has  been  frequently  called  to 
testify  as  an  e.xpert  in  chemical  and  engineering  cases 
For  some  years  he  was  retained  by  the  Great  Northern 
Ry.  and  personally  examined  and  reported  upon  several 
sections  through  which  it  was  proposed  to  build  the 
western  extension  of  this  road,  particularly  upon  the 
mineral  resources  of  the  Lake  Kootenay  region  (1889'), 
the  geological  and  mineral  development  of  the  Sweet 
Grass  Hill  region,  in  northern  Montana,  anfl  on  the 
copper  mines  of  Butte,  Mont.  Dr.  Ledoux  is  also  con- 
sidered an  authority  on  the  pyrites  deposits  of  the 
Alleghanies  and  Eastern  states.  As  receiver  of  the 
Harney  Peak  Tin  Mining,  Milling,  and  Manufacturing 
Co.,  he  had  charge  of  the  South  Dakota  properties,  and 
conducted  for  Phelps,  Dodge  &  Co.  (Phelps  Dodge 
Corporation")  a  thorough  test  of  the  tin  deposits  in  the 
vicinity  of  Kings  Mountain,  North  Carolina. 

Albert  R.  Ledoux  is  one  of  the  most  versatile  men  of 
his  generation  in  the  science  of  mining.  He  is  an  able 
mining  engineer,  a  brilliant  writer,  professionally  and 
in  literary  composition,  the  latter  being  evidenced  in 
his  little  volume  called  "Short  Stories,"  published  in 
1896,  and  by  contributions  made  to  various  magazines 
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under  the  title  of  "Nature  Sketches";  a  distinguished 
churchman,  having  served  as  an  officer  of  the  Brick 
Church  of  New  York  for  many  years  and  which  he 
represented  as  a  Liberal  in  the  trial  of  Dr.  Briggs  for 
heresy,  and,  finally,  Dr.  Ledoux  is  a  noted  philanthro- 
pist, being  deeply  interested  in  societies,  hospitals,  and 
other  charitable  and  beneficent  institutions. 

Dr.  Ledoux  is  a  fellow  of  the  American  Association 
for  the  Advancement  of  Science,  a  member  of  the  New 
York  Academy  of  Sciences,  the  American  Institute  of 
Electrical  Engineers,  the  American  Chemical  Society, 
the  Society  of  Chemical  Industry  of  Great  Britain,  the 
Society  of  Medical  Jurisprudence,  and  the  Canadian 
Mining  Institute. 

Henry  Hobart  Knox 

Henry  Hobart  Knox,  the  recently  elected  president  of 
the  Mining  and  Metallurgical  Society  of  America,  and 
a  charter  member  of  the  society,  was  born  in  New  York 
in  1865.  At  the  age  of  18,  he  entered  the  course  of 
mining  engineering  at  the  Royal  Saxon  School  of  Mines, 
Freiberg,  Germany.  He  completed  his  education  in 
1886,  and  then  spent  five  years  in  the  active  manage- 
ment of  mining  properties  in  Spain,  when  he  was  en- 
gaged by  Phelps,  Dodge  &  Co.  in  Arizona  as  assayei*. 
In  1892,  Mr.  Knox  was  an  expert  witness  in  important 
mining  litigation  in  Colorado.  The  following  year 
he  was  appointed  to  the  position  of  superintendent  of 
the  Sterling  Iron  and  Railway  Co.,  and  later  was  direct- 
ing the  operations  of  the  Exploration  Mountain  Copper 
Co.,  in  California. 

Since  1895,  Mr.  Knox  has  been  actively  engaged  in 
general  practice  as  a  consulting  mining  engineer,  and 
it  may  be  said  that  in  the  capacity  of  adviser  on  general 
mining  operations  he  possesses  distinguished  ability. 
The  demands  made  on  his  services  because  of  his  great 
experience  gained  in  the  field  of  practical  operations 
have  been  numerous  and  varied.  His  activities  have 
brought  him  to  many  quarters  of  the  earth,  which,  be- 
sides the  United  States,  include  Canada,  Mexico,  West 
Indies,  South  America,  Africa,  Europe,  and  Western 
Asia. 

In  1903,  Mr.  Knox  formed,  with  John  H.  Allen,  the 
firm  of  Knox  &  Allen,  mining  and  metallurgical  en- 
gineers, with  offices  at  present  situated  at  17  Madison 
Ave.,  New  York,  having  removed  from  their  quarters, 
occupied  for  many  years,  at  82  Beaver  St.  The  London 
offices  are  at  No.  62  London  Wall,  London,  E.  C.  In 
addition  to  other  professional  work,  Mr.  Knox  has  acted 
as  consulting  engineer  for  the  Caucasus  Copper  Co., 
Ltd.,  and  the  Pike  Hill  Mines,  and  at  present  he  is  con- 
nected with  the  Irtysh  Corporation,  Limited. 

Mr.  Knox  has  been  a  member  of  the  American  In- 
stitute of  Mining  and  Metallurgical  Engineers  since 
1892. 

Frederick  F.  Sharpless 

Frederick  F.  Sharpless,  the  recently  elected  vice- 
president  of  the  Mining  and  Metallurgical  Society  of 
America,  is  one  of  its  charter  members  and  has  taken  a 
deep  interest  in  the  society  since  its  foundation.  Per- 
sonally, he  is  more  inclined  to  give  credit  for  any  suc- 
cess in  life  to  the  men  with  whom  he  came  in  contact 
at  Ann  Arbor,  his  alma  mnter:  Cheever,  Prescotl. 
Pettee,  and  Alexander  Mitchell — all  men  of  lovable  dis- 
positions who  instilled  into  their  students  an  intense 
enthusiasm  for  the  profession  that  they  taught.  His 
first  work  was  at  the  Houghton  School  of  Mines,  now 
the    Michigan    College    of    Mines,    where    he    acted    as 


professor  of  metallurgy  and  where  his  work  is  highly 
regarded  by  such  men  as  W.  L.  Honnold,  William 
Wraith,  Carl  Davis,  L.  B.  Sutton,  William  Parnell,  and 
others. 

After  his  departure  from  Houghton  college  in  1893 
he  donned  overalls  and  began  work  at  the  bottom,  in  the 
Mother  Lode  mines  and  mills,  acquiring  his  practical 
education  by  passing  through  the  school  of  experience 
from  mucker  on  the  night  shift  to  superintendent  and 
manager.  For  a  number  of  years  he  was  associated 
with  the  Consolidated  Mines  Selective  Co.,  of  London, 
examining  and  reporting  on  mines  in  that  company's 
behalf  throughout  all  of  the  Americas,  in  Africa  and 
Asia  Minor.  Of  late  years  he  has  acted  as  consulting 
engineer,  with  offices  in  New  York,  his  ripe  experience 
making  him  a  valued  contributor  to  the  columns  of  the 
Journal. 

During  the  past  year  he  has  been  secretary  of  the 
New  York  section  of  the  Mining  and  Metallurgical  So- 
ciety of  America. 


February  Pig-iron  Production 

Production  of  pig  iron  in  February  amounted  to 
2,940,168  gross  tons,  as  compared  with  3,302,260  tons 
in  January,  according  to  Iron  Ac/e,  and  shows  a  loss  in 
daily  output  of  about  1500  tons.  The  February  ton- 
nage considerably  exceeds  that  for  the  same  month  of 
the  last  two  years,  but  is  below  the  3,087,212  tons  pro- 
duced in  February,  1916.  During  the  month  25  furnaces 
were  blown  out  and  8  put  in  blast,  leaving  306  stacks 
active  Mar.  1,  18  less  than  on  Mar.  1,  1918.  Of  ferro- 
alloys, 28,105  gross  tons  was  produced,  or  1000  tons  a 
day,  only  about  50  tons  less  a  day  than  in  the  previous 
month. 


Engineers  To  Aid  in  Reconstruction 

In  response  to  a  request  from  Chairman  Ahram  I. 
Elkus  of  the  Reconstruction  Commission  of  the  State 
of  New  York,  Engineering  Council  has  appointed  an 
advisory  committee  of  five  engineers,  George  W.  Fuller, 
chairman;  H.  de  B.  Parsons,  George  F.  Kunz,  Paul  G. 
Brown,  and  L.  B.  Stillwell,  representing  the  several 
branches  of  the  profession  and  the  five  member  so- 
cieties of  Engineering  Council.  This  committee  is  to 
confer  with  the  commission  on  public  works  and  other 
engineering  matters,  particularly  the  following:  (l) 
The  proposed  \ehicular  tunnel  under  the  Hud.son  River 
between  Manhattan  Island  and  Jer.sey  City;  (2)  water- 
power  development;  (3)  sewerage  and  sewage  disposal; 
(4)  garbage  disposal  and  utilization,  and  (5)  port  de- 
velopment.   

Molyhdenum  Dcpositji  of  proved  commercial  importance 
urc  few.  nlthough  mol.vbdenum  minerals  arc  widely  dis- 
tributed, according  to  Iron  niirf  Coal  Tradm  Review.  The 
largest  producers  in  the  pa.st  have  been  Queensland  (111 
tons  in  1917).  and  New  South  Wales  (70  tons  in  1917). 
but  the  United  Slates,  Canada  (121  tons  in  1917),  and 
Norway  arc  now  rapidly  becoming  important  contributors 
to  the  worUr.s  supply.  India  pro<luccd  1.7  tons  in  1917. 
Ixiw-gradc  orebodies  carrying  molybdenite  are  of  fairly 
common  occurrence,  hut  high-grade  depo.sits  such  as  were 
almost  exclusively  worked  before  the  war  arc  somewhat 
rare.  About  three  quarters  of  the  world'.s  output  of  molyb- 
denum ore  has  been  won  from  tungsten  and  bismuth  de- 
posits, and  a  smaller  quantity  has  been  obtained  as  a 
iivprorluct  in  tho  niinine  of  tin. 
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The  American  Mining  Congress' 


SEVERAL  who  have  spoken  to  you  here  have  re- 
ferred to  the  centralization  of  power  in  Wash- 
ington. We  had  to  relinquish  many  forms  of 
control  that  we  had  exercised  in  the  past,  and  give 
everything  over  to  the  Government  in  its  prosecution  of 
the  war;  but  there  is  in  that  movement,  now  that  peace 
has  come,  a  serious  menace  to  the  individuality  of  the 
people  of  our  country.  It  tend?  eternally  toward  social- 
ism, toward  the  abandonment  or  loss  of  control  of  our 
operations,  which  we  mu,=it  combat.  That  cannot  be 
done  intermittently.  Special  committees  or  occasional 
committees  sent  to  Washington  to  represent  some  par- 
ticular industry  or  branch  of  an  industry,  or  to  support 
or  oppose  some  special  issue  that  is  then  before  Con- 
gress, will  not  suffice.  Continuous  attention,  watch- 
fulness, are  both  necessary  to  take  care  of  our  inter- 
ests in  all  legislation  that  comes  before  Congress.  We 
cannot  do  that  spasmodically.  We  may  send  dovm  a 
special  committee  today,  but  that  committee  does  not 
know  the  ropes ;  it  has  not  the  entree ;  it  has  not  the 
acquaintanceship  with  the  heads  of  the  Government  de- 
partments or  bureaus,  nor  with  the  members  of  Con- 
gress, which  is  essential  to  accomplish  not  only  effec- 
tive work,  but  sufficiently  speedy  work  to  insure  the 
support  or  opposition  that  may  be  required  with  respect 
to  pending  legislation.  Consequently,  there  is  every 
reason  for  an  organization  at  Washington  to  represent 
us  at  all  times. 

Until  about  two  years  ago  the  American  Mining  Con- 
gress was  inadequately  supported  by  those  who  should 
have  been  glad  to  contribute  the  moderate  amount  that 
is  required  to  make  its  activities  effective.  For  some 
years  the  coal  men  were  practically  its  only  financial 
support.  I  should  say  that  they  were  most  generous 
to  the  metal-mining  interests.  They  did  all  possible — 
more  than  we  had  a  right  to  expect — to  help  us  in  our 
problems;  but  we  were  not,  I  fear,  as  grateful  as  we 
should  have  been,  and  we  certainly  did  not  evince  our 
gratitude  by  contributing  as  we  should  have  done  by 
joining  the  congress  in  such  numbers  as  it  deserved. 
Mining  Congress  at  Washington 

One  very  important  function  of  the  Mining  Congress 
at  Washington  is  to  inform  the  departments,  the  depart- 
ment heads,  and  members  of  Congress  and  Congressional 
committees  of  the  facts  in  regard  to  any  industry  which 
may  be  under  consideration,  or  concerning  which  leg- 
islation may  be  pending.  WTien  special  committees  go 
to  Washington,  or  when  special  representatives — at- 
torneys, as  is  often  the  case — go  there  to  represent  the 
metal-mining,  oil,  coal,  or  gas  industry,  often  they  and 
their  statements  are  looked  upon  with  suspicion.  They 
are  special  representatives  of  special  interests.  They 
do  not  even  speak,  as  a  rule,  for  all  of  those  concerned 
in  the  particular  industry  under  consideration.  Con- 
sequently, divergent  opinions  are  often  expressed,  and 
Congress  finds  itself  in  doubt  as  to  what  are  the  facts 
and  what  should  be  done. 

The  plan  Mr.  Callbreath  has  outlined  to  you  for  an 
enlarged  organization  of  the  Mining  Congress  is  an 
ambitious  one,  and  one  upon  which  we  must  embark 
slowly  and  deliberately,  because  it  would  eventually  lead 

•  Vb.stract  from  an  aadiess  by  Bulkeley  WeUS,  president,  before 
the 'California  Chapter  of  the  .American  Mining  Congress  upon  its 
organization    at    San    Franeisoo,    Calif.,    on    Jan.    16,    1919. 


to  the  expenditure  of  a  considerable  sum  of  money;  but 
it  has  for  its  purpose  one  important  feature,  which  is 
to  serve  all  the  interests,  all  the  industries  combined  in 
the  Mining  Congress,  with  the  greatest  efficiency  and 
promptness. 

Until  about  a  year  ago  the  Mining  Congress  was 
made  up  largely  of  small  operators.  The  larger  oper- 
ators felt  that  they  could  stand  alone;  that  when  legis- 
lation threatened  which  they  felt  bound  to  oppose  they 
could  afford  to  send  their  representatives  to  Wash- 
ington and  deal  with  the  problems  only  as  they  arose; 
but  within  the  last  year  and  a  half  in  particular,  since 
we  have  had  extraordinary  conditions  to  meet,  I  know 
from  personal  acquaintance  with  many  of  the  larger 
operators  that  they  realize  that  they  cannot  stand  alone, 
that  they  must  have  the  cooperation  and  association  of 
all,  so  far  as  possible,  of  those  who  are  engaged  in  the 
same  industry.  This,  you  will  realize,  makes  it  pos- 
sible for  the  congress  to  do  better  work,  bigger  work, 
and  to  rely  upon  those  who  are  interested  to  furnish  the 
funds  to  enable  it  to  carry  on  such  work. 

There  is  a  bill  before  Congress  for  the  relief  of  those 
who  engaged  in  the  production  of  chrome,  manganese, 
pyrites,  and  similar  minerals  almost  entirely  at  the  in- 
stigation of  the  various  bureau?  and  boards  at  Wash- 
ington. I  do  not  think  this  bill  could  have  received 
the  favorable  consideration  that  it  already  has  received, 
or  that  we  could  hope  for  its  successful  passage,  if  the 
Mining  Congress  had  not  been  behind  it.  If  representa- 
tives of  those  who  are  engaged  in  the  production  of 
chrome  alone  had  gone  to  Washington,  they  would 
have  been  looked  upon  as  special  pleaders,  and  probably 
no  bill  could  have  been  introduced  with  any  prospect  of 
success ;  but,  by  combining  in  a  section  all  those  who  are 
similarly  affected,  we  have  been  able  to  present  our  cause 
in  such  a  manner  that  Congress  is  ready  to  recognize 
the  justice  of  our  plea — of  our  claim  that  there  must  be 
relief — and  I  think  we  can  safely  count  on  some  form  of 
remedy. 

The  other  direction  in  which  most  has  been  accom- 
plished is  in  the  matter  of  taxation — the  revenue  law 
as  its  provisions  are  to  be  drawn,  and  as  they  are  to 
be  applied  to  our  industry.  One  can  hardly  realize  how 
instantly  views  of  members  of  Congress  change  unless 
one  is  on  the  ground.  Over  night  the  opinion  of  a  com- 
mittee of  Congress  may  change  absolutely  from  one 
point  of  view  to  another;  and  it  is  only  by  having  men 
on  the  ground  who  can  present  our  case  and  present  it 
well  that  we  can  hope  to  meet  the  changing  opinions 
of  committees  of  Congress  and  to  meet  them  in  time  to 
avoid  even  temporary  favorable  action  upon  legislation 
that  we  cannot  accept,  or  to  further  legislation  that 
we  may  very  much  need. 

Mining  Industry  and  the  Mining  Congress 

If  we  have  needed  the  Mining  Congress  in  the  past, 
and  particularly  in  the  last  two  years,  we  are  going  to 
need  it  to  a  far  greater  degree  in  the  years  to  come, 
particularly  in  this  present  year.  Our  problems  of  the 
war  have  been,  in  a  way,  easy  to  meet,  because  we  have 
known  that  we  had  to  meet  them,  and,  no  matter  what 
the  sacrifice,  we  were  prepared  to  meet  them.  But  all 
that  emergency  feature  of  our  operations  and  mode 
of  doing  business  has  now  passed.     We  have  got  to  get 
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down  to  good,  sane  busine.'^s;  not  recon.'^truction,  as  it 
.seems  to  me,  but  readjustment.  The  congress  can  aid 
us  immeasurably.  It  has  the  machinery;  it  has.  so  far 
as  its  funds  permit,  men  who  are  of  wide  acquaintance 
in  Washington,  and  who  are  trying  to  inform  them- 
selves of  all  our  problems.  The  new  plan  of  organiza- 
tion, when  finally  developed,  will  provide  one  man.  a 
specialist,  for  each  of  the  industries  concerned.  That 
will  eventually  insure  you  the  most  effective  service, 
I  believe,  that  can  be  developed  in  any  manner.  I  think 
I  can  suggest  to  you  that  it  is  quite  proper  to  look  upon 
your  membership  in  the  American  Mining  Congress, 
and  your  subscription  to  its  work,  as  you  look  upon  in- 
-su  ranee. 

I  realize  that  many  of  you  would  like  to  hear  some- 
thing about  the  work  of  the  American  Gold  Confer- 
ence; but  I  am  unfortunately  in  the  position  of  an  at- 
torney who  has  presented  his  case  in  court,  and  awaits 
the  verdict  of  the  judge  or  jury.  We  went  to  Wash- 
ington in  November  and  had  the  hearing  before  the 
committee  of  the  Treasury  Department  appointed  by 
Secretary  McAdoo  to  investigate  the  gold  situation. 
The  committee  was  extremely  sympathetic,  and  held 
hearings  which  were  most  pleasantly  informal,  so  that 
we  felt  we  were  able  to  inform  them  thoroughly  of  the 
really  critical  situation  that  exists  in  the  gold-mining 
industry.  Unfortunately  for  our  cause,  and  for  the 
positive  form  or  forms  of  relief  which  we  felt  were 
justified,  and  which  we  hoped  to  gain,  the  emergency 
of  war  conditions  passed  and  the  need  of  gold  to  sup- 
port our  greatly  enlarged  credits  seems  to  have  passed; 
but  we  wer"  able,  we  believe,  so  thoroughly  to  impress 
upon  the  Tr,-asury  Department  committee,  and  upon 
members  of  Congress  with  whom  we  discussed  our 
problems,  that  the  gold-mining  industry  was  in  a 
critical  condition,  that  they  could  not  deny  relief;  and 
we  are  all  confident  that  the  Government  will  take 
cognizance  of  the  situation  and  will  provide  some  form 
cf  relief.  The  most  probable  method  through  which 
thi.s  may  be  secured  seem.^  to  be  in  the  provisions  of 
the  revenue  law  and  in  it.-i  application  to  mining.  If 
the  amendments  and  new  provisions  which  the  Mining 
Congress,  through  Mr.  Callbreath's  efforts,  has  been 
able  to  have  at  least  temporarily  inserted  in  the  bill,  are 
permitted  to  stand,  we  shall  have  relief  in  large  degree, 
and  our  other  problems  we  shall  have  to  face  and  work 
out  as  be.st  we  may. 

WACKS    ANn    CO.ST    OK    1-IVING 

It  seems  to  me  folly  to  attempt  the  reduction  of  wages 
or  adjustment  of  wages  until  the  cost  of  living  has  be- 
gun to  fall.  When  that  arrives,  all  of  us  who  are  rea- 
soning men  know  perfectly  wel'  th.'it  wages  will  go 
down;  but  we  must  not,  in  my  opinion,  try  to  force  the 
situation  until  conditions  of  that  nature  make  it  rea- 
.Monable  to  ask  that  men  take  lower  wages.  If  we  are 
sane  and  reasonable  about  it;  if  we  deal  with  our  men 
open-mindedly  and  fairly,  I  believe  that  we  can  avert 
■■inything  like  serious  industrial  disturbances;  but  if  we 
are  quick-tempfrpd,  if  we  begin  to  force  the  i^'sue  of 
lower  wages  before  conditions,  purticularly  with  respect 
to  cost  of  living,  mjiy  warrant  it,  we  are  sure  to  invite 
di.saster,  and  I  urge  you  all  to  approach  this  problem 
in  a  conciliatory  spirit.  The  American  Mining  Con- 
Krexs  at  Washington  can  do  a  great  deal  to  aid;  but 
v'ou  in  each  case  must  deal  with  your  own  problems. 
[  beg  you  to  •♦al  with  them  reasonably  and  fairly,  as 
vou   know   vouyshould. 


Mining  in  Eastern  Australia 

Queensland  Correspondence 

The  copper  position  here  is  a  delicate  one.  The  Mount 
Morgan  management  announces  that  there  is  no  hope 
cf  shipping  the  product  for  many  months,  on  account 
of  lack  of  shipping  facilities.  A  critical  time  is  fore- 
seen by  the  company,  especially  in  the  matter  of  financ- 
ing its  obligations,  and  what  may  be  taken  to  be  a 
definite  warning  has  been  issued  that  employees  will 
have  to  cooperate  eflicientlv  with  employers  to  tide 
over  the  crisis.  This  announcement  followed  the  news 
of  the  closing  down  of  several  copper  concerns  in  the 
Mount  Elliot  district,  owing  principally  to  the  dislo- 
cation of  normal  operations  caused  by  the  influence 
of  the  extremist  element  in  the  labor  party,  the  officially 
non-existent  I.  W.  W. 

The  Australian  Workers'  Union,  which  practically 
covers  all  mining  activity,  is  attempting  the  realization 
of  the  "one  big  union"  idea.  Ballots  are  being  taken, 
but  many  local  branches  are  opposed  to  the  proposition. 
The  idea  of  taking  final  decisions  to  a  central  body  does 
not  appeal  to  the  extremist  groups  which  are  often 
found  in  scattered  mining  districts. 

The  Queensland  government  has  taken  over  the  Chil- 
lagoe  Ry.  and  Mines,  and  also  the  smelteries.  The  com- 
pany has  had  a  checkered  career,  over  $25,000,000 
having  been  expended  and  no  dividend  declared  through- 
out the  30  years  of  operation.  Four  times  reconstructed, 
with  share  capital  written  iown  each  time,  the  selling 
price  is  in  the  neighborhood  of  $."^50,000  le.ss  than  the 
amount  due  to  the  first-mortgage  debenture  holders. 

The  state  will  work  the  railways,  about  250  miles  in 
all;  but  because  of  shortage  of  money  the  smelteries 
and  mines  must  wait  for  a  more  favorable  time.  Copper, 
silver,  lead,  zinc,  and  gold  are  found  within  an  easy 
radius  of  the  smelteries. 

The  gold  production  of  Queensland  has  steadily  de- 
creased for  many  years,  and  shows  a  further  heavy 
decline  for  1018.  It  is  generallv  conceded  that  *ven 
when  favorably  situated  and  not  too  far  from  the 
coast,  a  mine,  to  be  profitable,  must  produce  2-oz.  ore 
as  an  average,  unless  in  large  quantity  and  easily 
mined.  One  mine,  200  miles  from  Cairns,  and  25  miles 
from  the  railhead,  is  making  4  dwt.  pay  in  a  small  way, 
but  the  ore  is  quarried  and  is  very  friable. 

There  is  a  slump  in  mining  generally.  Cost."*  have 
risen  to  such  an  t^xtent,  and  labor  etliciency  is  so  low, 
that  discouragement  is  general.  The  Thermo-Electric 
Co.,  operating  100  miles  from  Cairns,  rushed  ita  new 
works  to  completion  during  the  war,  but  i.s  now  slack- 
ening its  activities  in  the  tungsten  region.  It  was  ex- 
pected that  over  $1,000,000  would  have  to  be  expended 
in  mines  and  mill,  but  this  is  practically  dinibled,  and 
still  the  output  is  small.  As  an  example  of  labor  ham- 
pering operations,  one  may  (juotc  the  fact  that  the  union 
insists  that  l\v<i  men  shall  be  employed  on  ea-'h  one- 
man    drill. 

No  move  has  yet  been  made  toward  promoting  gold 
produi-tion  in  Australia  by  means  of  a  bonus,  but  the 
journals  are  strongly  advocating  the  measure. 


Ilnir  l»ri\ini;  \Mt»  were  t^rst  consiiliTpd  as  an  vconoinic 
pos.<iliility  as  somi  iis  the  Chinese  as  a  nation  came  to  tho 
conclu.-tion  that  the  possosslon  of  «  pigtail  wai  not  an 
CMsentinl  passport  to  heaven.  A  large  niinib«r  of  dii- 
canlod  queues  wore  utilized  in  the  manufacture  of  driving 
belts,  being  maitc  up  with  coarse  rainel  hair  and  wool 
rcjpcta. 
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Canadian  Mining  Institute's  Annual  Meeting 


THE  twenty-first  annual  convention  of  the  Cana- 
dian Mining  Institute,  held  at  the  Windsor  Hotel, 
Montreal,  Mar.  5  to  7,  was  of  more  than  ordinary 
interest  and  importance.  Many  of  the  papers  and  ad- 
dresses had  a  bearing  upon  the  reconstruction  problems 
now  engrossing  so  large  a  share  of  public  attention,  and 
a  feature  of  especial  significance  was  the  international 
character  of  the  joint  discussions  with  representatives 
of  American  associations,  with  a  view  to  coopei-ative 
action.  President  D.  B.  Dowling,  of  Ottawa,  in  his  open- 
ing address  gave  expression  to  the  general  feeling  of 
rejoicing  at  being  able  to  welcome  many  of  the  members 
returning  from  service  overseas.  The  Institute,  he  said, 
which  had  now  attained  its  majority,  had  to  do  its  part 
in  showing  the  ability  of  Canada  to  recuperate  under 
trying  conditions.  The  joint  meeting  of  the  American 
Institute  of  Mining  Engineers  with  Canadian  mining 
engineers  in  New  York  has  shown  the  close  bond  of  sym- 
pathy existing  between  them,  and  the  representatives  of 
*he  American  societies  would  receive  a  cordial  welcome. 
Mr.  Dowling  then  referred  to  the  urgent  necessity  for 
increasing  mining  production  in  order  to  keep  up  the 
supply  of  raw  material  for  existing  industries  and  to 
create  opportunities  for  new  ones.  The  members  of  the 
Institute  should  realize  their  responsibilities  in  this  re- 
gard, he  said.  Much  of  the  success  of  the  work  under- 
taken by  the  government  in  developing  national  re- 
sources must  be  credited  to  the  Geological  Survey.  An 
enlarged  program  of  exploitation  was  being  considered 
and  the  Minister  of  Mines  was  fully  alive  to  the  needs  of 
the  mining  industry. 

A  number  of  amendments  to  the  constitution  were  con- 
sidered. The  most  important  of  these  was  a  proposal 
by  Dr.  A.  Stansfield  to  change  the  name  to  "The  Cana- 
dian Institute  of  Mining  and  Metallurgy,"  which  excited 
a  keen  discussion.  It  was  opposed  as  being  the  "thin 
end  of  the  wedge"  to  making  the  Institute  a  purely  tech- 
nical organization,  though  its  advocates  insisted  that  if 
it  were  desired  to  retain  the  iron  and  steel  men  the 
scope  of  the  Institute  must  be  broadened.  It  was 
finally  decided  that  the  matter  be  referred  to  the  mem- 
bers to  be  determined  by  letter  ballot.  The  same  action 
was  taken  in  regard  to  a  proposed  amendment  as  to 
the  qualification  of  professional  members.  Amendments 
were  adopted  providing  for  six  vice-presidents  instead 
of  four,  and  also  that  each  province  shall  be  repre- 
sented by  one  vice-president  and  five  councillors  elected 
by  members  resident  in  the  province,  the  maritime 
provinces  being  grouped  as  one  province,  Manitoba  and 
Saskatchewan  being  also  grouped,  and  the  Yukon  in- 
cluded with  British  Columbia. 

John  McLeish  and  T.  W.  Gibson  presented  reports 
of  the  mineral  production  of  Canada  and  Ontario  re- 
spectively. A  resolution  moved  by  Dr.  W.  L.  Goodwin, 
that  the  Institute  urge  upon  the  government  the  need 
of  paying  better  salaries  to  the  technical  officials  of 
the  Department  of  Mines  and  similar  services,  was 
adopted. 

B.  C.  Lamble  read  a  paper  on  "The  Production  of 
Ferromolybdenum  at  Orillia,"  describing  the  process  of 
concentrating  molybdenum  ores  employed,  by  which  an 
extraction  of  95 ^f  had  been  secured.  Previous  to  the 
war  three-fourths  of  the  supply  of  molybdenum  came 
irom  Australia,  but  production  had  been  so  stimulated 


by  the  war  demand  that  Canada  now  produced  one- 
third.  H.  H.  Claudet  discussed  "Flotation  Concentra- 
tion of  Molybdenum,"  stating  that  oil  flotation  had  ob- 
tained satisfactory  results  in  Norway  for  some  years 
before  the  war,  and  giving  a  detailed  description  of  the 
process.  The  production  of  molybdenum  in  Canada  in 
1918  was  364,000  lb.,  valued  at  $962,835.  "The  New 
Zinc  and  Lead  Field  of  Gaspe  Peninsula"  was  the  sub- 
ject of  a  paper  by  A.  Mailhiot,  who  stated  that  mining 
operations  had  been  carried  on  in  the  new  township  of 
Lemieux  since  1915.  The  ore  yielded  about  8'"c  o' 
zinc  and  4%  lead,  and  geological  conditions  indicated 
that  the  veins  continued  downward  to  a  considerable 
depth. 

Dr.  Robert  Harvie  presented  a  paper  on  "Occurrences 
of  Chromite  in  the  Eastern  Townships,"  descriptive  of 
the  mines  in  the  Black  Lake  district.  In  the  discussion 
which  followed,  the  point  was  brought  out  that,  owing 
to  the  irregularity  of  the  orebodies,  a  large  margin 
of  profit  on  the  ore  actually  produced  was  necessary 
in  order  to  make  chromite  mining  remunerative.  The 
main  feature  of  the  afternoon  session  was  an  illus- 
trated address  by  G.  C.  Mackenzie  on  "An  Investigation 
of  Certain  Canadian  Platinum  and  Manganese  Re- 
sources," which  was  undertaken  at  the  request  of  the 
British  government  to  increase  the  supply  of  war  mate- 
rial. The  speaker  described  the  drilling  processes  em- 
ployed in  Saskatchewan,  where  the  search  did  not  yield 
satisfactory  results,  and  told  of  the  finding  of  platinum 
in  the  Tulameen  district  of  British  Columbia  and  the 
discoveries  of  manganese  in  that  province.  He  stated 
that  the  mining  of  manganese  there  would  not  be  com- 
mercially profitable  unless  cheaper  power  could  be  ob- 
tained, but  that  the  platinum  discoveries  offered  reason- 
able possibilities  for  commercial  development.  The 
afternoon  session  closed  with  an  address  by  J.  H.  Cole 
on  the  salt  industry,  with  special  reference  to  the  dis- 
covery of  rock   salt  at   Malagash,   Nova   Scotia. 

In  the  evening.  Dr.  H.  M.  Ami  gave  an  illustrated 
lecture  on  the  operations  of  the  British  forces  in  Pales- 
tine, comprising  a  vivid  and  graphic  account  of  the 
campaign  of  General  AUenby,  interspersed  with  fre- 
quent flashes  of  humor.  The  pictures  shown  were 
from  the  official  photographs  and  presented  a  great 
variety  of  scenes  showing  the  arduous  character  of  the 
expedition  and  the  characteristics  of  the  country.  K. 
G.  Chipman,  who  accompanied  the  Steffanson  exploring 
expedition  to  the  Arctic  regions,  described  the  Corona- 
tion Gulf  country,  in  which  important  discoveries  of 
copper  have  been  made. 

On  the  second  day,  T.  W.  Gibson,  Deputy  Minister  of 
Mines  for  Ontario,  read  a  paper  on  the  "Principles  of 
Mine  Taxation,"  as  an  introduction  to  a  joint  discus- 
sion of  the  subject  with  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers.  The  principal  point 
emphasized  by  the  speaker  was  that  the  burden  of  tax- 
ation should  be  placed  on  net  earnings  or  profits.  Where 
the  value  of  a  mine  permitted  unusual  profits,  propor- 
tionately heavy  taxation  was  justified.  Capital  invested 
in  mines  should  be  exempt  until  returns  were  made  in 
the  form  of  dividends.  The  methods  of  taxation  fol- 
lowed in  Michigan  and  Minnesota  made  no  allowance 
for  the  unexpected,  and  exhibited  a  tendency  to  dis- 
courage exploration. 
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S.  W.  Cohen  thought  that  the  risk  of  mining  in- 
vestments should  be  taken  into  consideration.  There 
were  often  heavy  preliminary  expenditures  before 
mining  enterprises  were  undertaken. 

Horace  V.  Winchel!.  the  recently  elected  president  of 
the  American  Institute,  of  Mining  and  Metallurgical  En- 
gineers, who  received  an  enthusiastic  welcome,  stated 
that  the  Michigan  and  Minnesota  ad  valorem  systems 
of  taxation  were  imposed  on  account  of  the  necessity  of 
raising  a  revenue.  There  was  ahvjiys  value  in  mines, 
even  if  they  were  not  producing,  and  the  improvement 
in  the  art  of  concentrating  rendered  valuable  large 
bodies  of  ore  formerly  regarded  as  worthless. 

H.  C.  Parmelee  of  New  York,  editor  of  Chemical  and 
Metallurgical  Engiveering,  spoke  on  the  subject  of  in- 
dustrial cooperation,  which,  he  said,  was  paramount  to 
all  political  problems.  The  moral  and  spiritual  forces 
must  prevail  in  the  solution  of  this  question,  as  they 
had  done  in  the  war,  and  human  relations  must  be 
placed  on  a  lofty  plane.  Neither  labor  nor  capital  had 
a  right  to  hold  the  community  up  to  ransom.  Mr.  Par- 
melee gave  instances  of  the  progress  of  the  movement 
to  secure  better  relations  between  labor  and  capital,  the 
first  essential  to  a  better  understanding  being  a  willing- 
ness to  gel  together. 

Sir  John  Willison,  of  Toronto,  made  an  address  on 
"The  Readjustment  of  Industry,  With  Special  Refer- 
ence to  Mining,"  urging  the  necessity  for  increased 
production  to  obtain  new  sources  of  revenue  to  meet 
the  increased  national  obligations.  He  spoke  of  the 
liberality  displayed  by  the  government  in  encouraging 
agriculture  and  contended  that  the  development  of  the 
mineral  resources  should  have  an  equal  degree  of  con- 
sideration. The  country  .should  not  hesitate  over  giving 
bounties,  if  that  were  necessary  to  encourage  mining. 
The  raw  material  should  be  worked  up  at  home,  and 
every  process  of  manufacture  carried  to  the  last  stage 
in  Canada,  subject,  however,  to  the  obligations  of  neigh- 
borliness,  as  exhibited  by  the  United  States  in  making 
a  fair  division  of  the  coal  supply  with  Canada. 
There  should  be  an  actual  partnership  between  labor 
and  capital. 

Dr.  A.  B.  McCallum,  chairman  of  the  Advisory  Coun- 
cil of  Scientific  and  Indu.strial  Research,  reviewed  the 
work  of  the  Council  during  the  last  two  years  and 
pointed  out  the  difficulties  under  which  it  labored  owing 
to  the  few  men  who  were  qualified  for  the  work.  He 
gave  an  account  of  what  other  countries  were  doing 
in  the  direction  of  scientific  research. 

At  the  afternoon  session,  the  secretary  of  the  Insti- 
tute read  a  number  of  letters  received  from  members 
with  the  Canadian  forces  overseas,  regretting  that  they 
would  not  be  able  to  attend  the  convention  and  hoping 
that  it  might  be  a  .successful  gathering.  The  leading 
feature  of  the  ses.sion  was  the  unveiling  of  the 
In"<titute'.s  roll  of  honor,  containing  the  names  of  171 
members,  who  had  enlisted  for  the  war,  enclosed  in  an 
artistic  and  elaborate  memorial  tablet.  The  ceremony 
wa.H  performed  by  Hrig.-Gen.  W.  0.  H.  Dodds,  C.  M.  C... 
who  in  a  feeling  and  appropriate  address  expressed  his 
appreciation  of  the  honor  conferred  upon  him  and  paid 
a  high  tribute  to  the  part  taken  by  Canadian  engineer.^ 
in  the  war,  describing  some  of  the  principal  .services  in 
which  they  were  engagetl.  He  was  followed  by  Captain 
Reynolds,  who  gave  an  account  of  the  circum- 
stance.s  of  the  death  of  (Captain  Leroy.  a  former  mem- 
ber, many  of  those  present  being  deeply  affected. 

Dr.  James  F.   Kemp,  of   New  York,   introduced  the 


subject  of  a  joint  discussion  with  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engineers,  by  reading 
a  paper  on  "A  Uniform  Mining  Law  for  North 
America,"  which  covered  a  very  wide  field.  He  spoke 
of  the  difficulties  in  the  way  of  uniformity,  owing  to 
the  differences  in  state  legislation  and  the  various 
classes  of  mines,  but  hoped  for  legislation  in  that  direc- 
tion, providing  for  square  mining  claims  with  vertical 
rights,  only  one  claim  to  one  man  in  each  district,  and 
leasehold  instead  of  ownership.  Vested  rights  in  claims 
granted  under  existing  laws  would,  of  course,  be  re- 
spected. 

Major  Andres  spoke,  urging  cooperation  in  reestab- 
lishing mining  engineers  in  civil  life. 

T.  E.  Godson,  Mining  Commissioner  of  Ontario, 
eulogized  the  Ontario  mining  laws  as  approaching  per- 
fection as  nearly  as  possible.  It  was,  he  contended,  a 
matter  of  indifference  whether  a  mining  claim  was  held 
by  grant  or  lease,  so  long  as  continued  development 
was  an  essential  condition  of  possession.  Inaction  could 
be  prevented  by  imposing  a  tax.  He  believed  in  the 
principle  of  making  valuable  discovery  a  condition  to 
location  of  claim. 

The  election  of  officers  for  the  ensuing  year  resulted 
as  follows:  D.  H.  McDougall,  New  Glasgow,  N.  S.,  presi- 
dent; B.  Neilly,  Cobalt,  and  John  F.  Stirling,  Edmonton, 
Alta.,  vice-presidents;  and  Prof.  John  A.  Allan,  Ed- 
monton, Alta.;  R.  C.  Wallace,  The  Pas,  Man.; 
Thomas  Cantile,  New  Glasgow.  N.  S.;  Alfred  J.  Yonge, 
Glace  Bay,  N.  S.;  Robert  A.  Bryce,  Toronto;  E.  T. 
Corkill,  Copper  Cliff,  Ont;  George  H.  Gillespie.  Madoc, 
Ont.;  James  G.  Ross,  Montreal;  and  H.  Y.  Russell. 
Montreal,  councillors. 

In  the  evening  of  the  .second  day  a  smoker  was  held, 
with  an  entertainment  of  moving  pictures  showing  the 
Canadian  troops  on  the  Western  front.  Addresses  were 
made  by  Maj.  R.  W.  Coulthard,  Capt.  L.  B.  Reynolds, 
and  other  returned  soldiers. 

Iron,  steel,  and  metallurgy  were  the  main  topics  of 
the  papers  and  discussions  on  Mar.  7,  with  D.  H.  Mc- 
Dougall, the  newly  elected  president,  in  the  chair.  Dr. 
W.  L.  Goodwin  discussed  the  "Titaniferous  Iron  Ores," 
which,  he  stated,  were  widely  distributed  in  Canada, 
and  of  which  there  was  a  large  deposit  in  the  Rain  River 
di.strict  of  Ontario.  He  urged  the  development  and 
smelting  of  these  ores.  Difficulties  had  been  found  in 
their  treatment,  but  these  could  be  overcome  by  -a 
change  in  blast-furnace  practice.  Vanadium  was  pres- 
ent in  the  titaniferous  o»es  and  would  be  a  valuable 
byproduct.  In  the  discussion  which  followed  Dr.  Kemp, 
G.  C.  Mackenzie.  H.  B.  Greensted  and  others  expre.ssed 
the  opinion  that  no  insuperable  difficulty  would  be  met 
in  smelting  of  titaniferous  ores,  though  furnace  men 
were  generally  prejudiced  against  them.  It  was  pointed 
out  that  one  reason  for  this  was  that  titaniferous  ores 
were  generally  magnetites  and  required  a  greater  degree 
of  heat  than  hematite,  and  where  they  had  been  used 
mixed  with  nthcr  ores  the  results  usually  had  been  un- 
satisfactory. 

Maj.  R.  W.  Coulthard  read  a  paper  on  "Tunnelling 
on  the  Western  Front."  giving  a  detailed  description 
of  the  methods  of  underground  military  engineering, 
and  a  graphic  description  of  mine  explosions. 

B.  F.  Haanel  contributed  a  paper  on  "Liquid  Fuels — 
Their  Uses.  Pro'luction,  Consumption  and  Sources  in 
Canada."  which  treated  mainly  of  the  po.ssibilities  of 
developing  the  oil  shaies  to  supply  the  rapidly  increas- 
ing demand  for  oil.     The  annual  consumption  of  oil  in 
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Canada  amounted  to  387,000,000  gal.  The  oil  fields 
were  steadily  declining,  and  the  newly  developed  fields 
had  not  come  up  to  expectations.  The  total  annual 
production  of  all  kinds  of  oil  in  Canada  was  about  27,- 
000,000  gal.  The  shale-oil  industry  of  Scotland,  begun 
in  1860,  yielded  handsome  profits,  but  the  output  was 
now  decreasing.  Efforts  had  been  made  to  develop  the 
New  Brunswick  oil  shales,  but  they  had  been  unsuccess- 
ful, owing  to  failure  to  employ  men  with  an  intimate 
knowledge  of  the  industry.  The  Scotch  shales  yielded 
valuable  byproducts.  The  paper  also  referred  to  the 
oil  recovered  as  a  coke  byproduct,  and  from  natural 
gas,  and  the  alcohol  produced  from  sulphite  liquor. 

At  another  meeting,  attended  by  many  of  the  mem- 
bers concurrently  with  the  general  proceedings,  the  pro- 
posal of  the  Advisory  Council  for  Scientific  and  In- 
dustrial Research  to  establish  a  central  laboratory  at 
Ottawa  on  a  large  scale  was  the  subject  of  a  keen  dis- 
cussion. Strong  objections  were  voiced  by  several,  on 
the  ground  that  hitherto  researches  of  this  kind  had 
been  carried  on  by  the  research  departments  of  the 
universities,  which  should  retain  control  of  any  move- 
ment in  this  direction. 

The  first  paper  presented  at  the  afternoon  session 
was  by  E.  P.  Mathewson  and  W.  L.  Wotherspoon  on 
■"The  Application  of  Pulverized  Fuel  in  Blast  Furnaces." 
It  described  experiments  carried  on  at  the  plants  of  the 
Tennessee  Copper  Co.  and  the  International  Nickel  Co., 
which,  it  was  claimed,  had  demonstrated  that  important 
economies  could  be  effected  by  the  use  of  pulverized 
coal,  and  had  given  the  companies  every  induce- 
ment to  continue  working  in  this  direction. 

Dr.  Alfred  Wilson  brought  up  the  question  of  the 
proposals  of  the  Advisory  Council,  on  which  the  meeting 
held  in  the  morning  had  taken  no  action.  He  said  it 
was  understood  when  the  Council  was  created  that  its 
functions  were  merely  advisory,  but  it  was  now  taking 
the  initiative.  He  moved  that  the  matter  be  referred  to 
the  Executive  Council  of  the  Institute  for  consideration 
and  investigation.     The  resolution  was  adopted. 

"Some  Equipment  of  a  Modern  Copper  Smelter"  was 
the  subject  of  a  paper  by  E.  J.  Carlyle. 

A  paper  by  E.  E.  Campbell  gave  a  detailed  account 
of  "Mining  Methods  at  the  Granby  Company's  Copper 
Mines  at  Anyox,  B.  C,"  which  produce  annually  30,- 
000,000  lb.  of  copper.  Operations  are  carried  on  to  a 
depth  of  1000  ft.  There  are  large  bodies  of  ore  carry- 
ing an  average  of  2.37%  copper,  and  other  deposits, 
though  low  in  copper,  are  high  in  sulphur.  A  valuable 
feature  of  the  paper  is  a  statement  of  the  detailed  costs 
for  every  year  since  the  company  began  to  operate. 

R.  W.  Brigstocke  urged  cooperation  among  small 
mines,  shov/ing  the  advantage  of  combination  among 
mine  owners  to  secure  the  assistance  of  experts,  and 
how  economies  could  be  effected  by  cooperative  purchas- 
ing. Many  projects  for  improving  the  condition  of  mine 
workers,  which  would  be  too  costly  to  be  undertaken 
by  individual  mine  owners,  could  easily  be  carried  out 
by  united  action. 

A  paper  on  "Iron  Deposits  on  the  Belcher  Islands, 
Hudson  Bay,"  was  read  by  Dr.  E.  S.  Moore.  Though 
the  iron  formation  is  widely  distributed  over  the  islands, 
the  better  grade  ore  is  interbedded^with  leaner  material 
and  Dr.  Moore  said  he  does  not  regard  iron  mining 
there  as  an  economic  possibility. 

W.  Fleet  Robertson  presented  a  paper  on  "Internal 
Corrosion  of  Wire  Cables,"  having  special  reference  to 
an  accident  in  British  Columbia  occasioned  by  the  break- 


ing of  an  apparently  strong  cable,  by  which  16  miners 
lost  their  lives.  The  cable  had  been  weakened  by  in- 
ternal corrosion  not  visible  upon  the  surface.  Mr. 
Robertson  stated  that  defects  arising  from  this  cause 
could  be  discovered  by  electrical  tests.  The  only  way 
to  prevent  such  corrosion,  he  said  was  to  lubricate 
cables  with  hot  oil. 

Many  of  the  papers  presented  at  the  various  sessions 
were  illustrated  with  lantern  views. 

The  annual  banquet  was  held  in  the  evening  at  the 
Montreal  Club,  the  principal  speaker  being  the  Duke 
of  Devonshire,  Canadian  Governor  General,  who  was 
welcomed  on  behalf  of  the  Institute  by  President  D.  H. 
McDougall  and  was  accorded  an  enthusiastic  reception. 
He  congratulated  the  members  of  the  Institute  on  the 
excellent  work  accomplished  at  the  convention,  and  dwelt 
upon  the  need  of  research  work  if  advantage  were  to 
be  taken  of  the  opportunities  presented  by  the  natural 
resources  of  the  country.  If  the  fullest  use  were 
made  of  them,  the  future  could  be  faced  with  the 
greatest  confidence.  Prof.  John  A.  Dresser,  who  offi- 
ciated as  toastmaster,  proposed  the  health  of  the  retir- 
ing and  newly  elected  presidents,  to  which  both  gentle- 
men replied  briefly.  Horace  V.  Winchell  extended  the 
cordial  greetings  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  to  the  Canadian  Institute, 
and  expressed  the  hope  that  the  mutual  good  will  and 
friendly  cooperation  now  prevailing  between  Americans 
and  Canadians  might  long  continue.  Speeches  were 
also  made  by  Dr.  H.  M.  Payne,  of  the  American  Mining 
Congress;  F.  S.  Keith,  representing  the  Canadian  En- 
gineering Institute;  A.  D.  McTier,  vice-president  of  the 
Eastern  lines,  Canadian  Pacific  Ry. ;  Bradley  Stoughton, 
on  behalf  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers;  Prof.  E.  A.  Holbrook,  of 
Washington,  and  others. 


Keep  Up  the  Habit 


Those  Americans  who  have  not  been  in  the  fight,  and 
who  have  sounds  skins  and  good  health,  are  still  in  the 
v/ar  and  will  be  for  some  time.  It  was  easy  to  econo- 
mize, to  stint  oneself  and  actually  go  without  some 
necessities  under  the  stimulus  of  the  fever  of  war. 
Patriotism  impelled  everyone  to  do  what  he  thought 
was  his  share.  That  impelling  force  has  disappeared 
since  Nov.  11,  but  the  necessity  of  real  patriotism  is 
just  as  imperative  as  it  was  before  that  date. 

Patriotism  may  be  the  habit  of  good  business,  the 
habit  of  thoughtful  buying,  the  habit  of  intelligent  sav- 
ing, the  habit  of  investing  safely.  The  merits  of  these 
habits  no  one  may  question.  They  do  not  belong  to 
war  times;  they  belong  to  all  times.  By  careful  spend- 
ing, by  getting  the  full  value  for  every  dollar  spent,  one 
is  saving  intelligently,  and  the  saving,  no  matter  how 
large  or  small,  is  worth  placing  to  capital  account.  Self- 
interest  and  the  interest  of  one's  family  demand  that 
this  be  safely  invested.  The  Government  has  made  this 
easy  and  attractive  by  its  issuance  of  thrift  stamps  and 
war-saving  certificates.  As  far  as  it  is  humanly  pos- 
sible to  make  them  so,  these  are  safe  and  productive 
investments. 

By  conducting  one's  affairs  on  good  business  lines; 
taking  no  unnecessary  risks,  getting  the  worth  of  his 
money,  and  investing  his  savings  intelligently,  it  is  pos- 
sible to  do  a  large  part  of  that  which  the  Government 
and  patriotism  call  for. 
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Ray  Consolidated  Copper  Co. 

The  Ray  Consolidated  Copper  Co.  report  for  the 
fourth  quarter  of  the  calendar  and  fiscal  year  1918 
shows  that  the  gross  production  of  copper  contained  in 
concentrates  was  19,601,149  lb.,  equivalent  to  an  aver- 
age monthly  production  of  6,533,716  lb.  In  addition  to 
the  copper  derived  from  the  concentrating  ores,  there 
was  a  total  of  774.009  lb.  contained  in  the  ores  sent 
direct  to  the  smeltery,  making  the  total  gross  produc- 
tion from  both  sources  for  the  quarter,  20,375,158  lb., 
as  compared  with  21,180,199  lb.  for  the  third  quarter. 

The  gross  production  for  the  year  1918  was  86,919,- 
270  lb.,  as  compared  with  92,207,356  lb.  during  1917. 

During  the  last  quarter  of  1918,  805,600  dry  tons  was 
milled,  averaging  1.621 ';r  copper.  This  tonnage  corre- 
sponds to  a  daily  average  of  8757  tons,  as  compared  with 
9189  tons  for  the  previous  quarter. 

The  mill  extraction  for  the  quarter  was  75.05''^  of 
the  total  copper  contained  in  concentrating  ores,  as  com- 
pared with  75.18'"^  for  the  previous  quarter.  The 
underground  development  for  the  quarter  was  5639  ft., 
making  the  total  development  to  date  685,276  ft.  The 
milling  cost  for  the  quarter  was  $0.95647  per  ton,  as 
compared  with  $1.13340  for  the  previous  quarter.  The 
average  mining  cost  of  ore  milled  for  the  quarter  was 
$1.90526  per  ton,  of  which  10.301c.  was  the  cost  of 
coarse  crushing,  leaving  the  net  mining  cost  $1.80225 
per  ton,  as  compared  with  $1.86493  for  the  previous 
quarter. 

The  average  cost  per  lb.  of  all  net  copper  pro- 
duced for  the  quarter  was  19.305c.  This  cost  does  not 
take  into  account  any  credits  for  the  value  of  the  gold 
or  silver  nor  for  miscellaneous  income,  and  compare.s 
with  a  cost  of  20.28.3c.  for  the  previous  quarter.  These 
costs  include  a  charge  of  I5c.  per  ton  of  ore  milled  for 
the  retirement  of  mine-development  expense. 

The  financial  results  of  operation  for  the  ciuarter, 
compared  with  the  third,  second,  and  first  quarters  of 
1918,  are  as  follows: 

FINANCIAL  OPKR^VTIONS  OF   lUY   CONSOLIDATED   rOPI'Kll 
CO  ,   1918 

Thinl  S.roii,l  Kir.l 

CJunrl.r  Quarter  (Jiiiirtir 

t78q.6<><)  86  $2.1)2.427   17  Jl. 016.911   07 
93.648  48         122.790   U  88.9$l    $8 


Tnlnl 
D»burwm<mt«     to 
0t4irkhnldrri« 

Net  cl#*5ril  for  ih,-  (lUHr- 


1408.113  )l      t883.348   34  t2,2SS,2l7  48  ll.10S.862  6S 
1. 182.884  li     1,182,884  2S     1,182.884  25     1,577,179  00 


1774,770.94       $299,535   91    $1,072,333    ly,     $471,316    U 

$l6.li'>n.iQS  1,1 


iirplua  Drr    31,  1917 
Tnt«linrnrnr  $4,652,541    78 

Divklpfirl     diffhurspmrntn 

($3  25p<-riihltrr) ),l2i,83l75 


,>!., 


1  from  mr- 


471.289  97 
.'4<irplu«  IV-     11.1918  $16,416,905   6'< 

These  figures  are  subject  to  such  adjustments  in  the 
annual  report  as  may  he  necessitated  by  recnmputation 
of  tiixe.s  and  other  entries  when  the  company's  account."* 
■  re  audited  by  its  certified  accountants. 


A  quarterly  distribution  to  stockholders  of  7.5c.  per 
share  was  paid  Dec.  31,  1918,  and  amounted  to  $1,182,- 
884.25.  Total  of  such  distributions  from  beginning  of 
company's  operation  to  the  end  of  fourth  quarter 
amounted  to  $20,681,083.67. 


Chino  Copper  Co. 

The  report  of  the  Chino  Copper  Co.  for  the  fourth 
quarter  of  the  calendar  and  fiscal  year  1918  shows  that 
the  gross  production  of  copper  contained  in  the  con- 
centrate from  milling  operations  was  20,121,391  lb.,  or 
an  average  monthly  production  of  6,707,130  lb.  In  addi- 
tion to  the  copper  extracted  in  concentrate  form,  a  total 
of  101  dry  tons  of  crude  ore  was  shipped  from  the  mine, 
containing  17,577  lb.  The  total  gross  production,  there- 
fore, from  all  sources  for  the  fourth  quarter  of  1918 
was  20,138,968  lb.  The  total  gross  production  of  copper 
from  all  sources  for  the  year  1918  was  79,340,372  lb., 
as  compared  with  83,-339,782  lb.  for  1917. 

The  total  amount  of  ore  treated  for  the  last  three 
months  of  1918  was  991,400  tons,  being  an  average  of 
10,776  tons  per  day.  This  average  daily  tonnage  is  646 
tons  per  day  more  than  for  the  third  quarter  of  1918. 
The  average  copper  content  of  the  ore  treated  in  the 
mill  for  the  fourth  quarter  was  1.70o'^r,  compared  to 
1.623':;  copper  during  the  third  quarter  of  1918. 

The  extraction  per  ton  of  ore  milled  for  the  fourth 
quarter  of  1918  was  20.30  lb.  gross,  compared  to  20.87 
lb.  gross  for  the  third  quarter  of  1918.  A  total  of 
73,719  dry  tons  of  concentrate  was  produced,  averaging 
IS.eS^r  copper,  compared  to  71  881  dry  tons,  averaging 
I3.53''r   copper,  for  the  third  quarter  of  1918. 

The  cost  per  lb.  of  net  copper  produced  from  milling 
operations  and  the  crude  ore  shipped  to  the  smeltery  for 
the  fourth  quarter,  after  allowing  for  smeltery  deduc- 
tions, was  18.10c.,  compared  to  19.08c.  for  the  third 
quarter.  The  gold  and  silver  paid  for  from  concentrate 
produced  during  the  fourth  quarter  amounted  in  value 
to  $14,344.27.  The  net  revenue  from  miscellaneous  in- 
come in  the  fourth  (|uarter  amounted  to  $25,046.96. 
The  character  of  the  ore  treated  during  the  fourth  quar- 
ter was  less  favorable  to  concentration  than  that  of  the 
ore  treated  during  any  quarter  of  the  year  1918.  owing 
to  the  high  carbonate,  oxide,  and  copper  silicate  content. 

These  figures  are  subject  to  such  adjustments  in  the 
annual  report  as  may  be  neces.sary  because  of  recal- 
culation of  taxes  and  other  entries  when  the  company's 
accounts  are  audited  by   its   public  accountants. 

The  earnings  for  the  fourth  (juarter  are  ba.sed  on  a 
price  for  copper  of  18.24c.  per  lb.,  compared  to  24.65c. 
per  lb.  for  the  third  quarter,  26.61c.  for  the  second 
(luarter  and  20.97c.  for  the  first  (luarter.  A  dividend 
amounting  to  $1  per  share  was  declared  in  the  fourth 
quarter  of  1918. 

During  the  fourth  quarter  the  steam  shovels  at  Santa 
Rita  removed  a  total  of  1,141,070  cu.yd.  of  material,  or 
an  average  of  380,.367  cu..vd.  per  month,  compared  to  a 
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total  of  1,225,530  cu.yd.  of  material  during  the  third 
quarter,  or  an  average  of  408,510  cu.yd.  per  month.  Of 
the  total  material  removed  during  the  fourth  quarter, 
717,482  cu.yd.  was  stripping,  the  remainder  being 
equivalent  to  845,092  tons  of  ore  of  an  average  grade 
of  1.73'^c  copper.  During  this  quarter  a  total  of  39,234 
tons  of  ore  was  removed  from  the  No.  1  ore  stockpile  and 
shipped  to  the  mill.  The  ore  removed  from  the  stock- 
pile contained  an  average  of   1.195"^/^    copper. 

The  financial  results  of  the  company's  operations  for 
the  fourth  quarter,  compared  with  the  preceding  quar- 
ters  of  the  year,  are  as  follows : 

FINANCI.\L  OPERATIONS  OF  CHINO  COPPER  CO.,    1918 


Fourth 
Quarter 


Third 
Quarter 


Dividends  paid . . 

Net  surplus $165,769.  22  $1,046,533  1 1 

Nctdeficit $803,179  08     $180,716.04 

Pi-r  Share 
$4  76 


Total  income $4,143,317  21 

Dividend  disbursements 3,914,910.00 


Net  addition   to 
operations 


irplus  from 


Utah  Copper  Co. 

The  statement  of  the  Utah  Copper  Co.  for  the  fourth 
quarter  of  the  calendar  and  fiscal  year  1918  shows  that 
the  total  amount  of  copper  contained  in  concentrates 
was  48,303,692  lb.,  or  an  average  monthly  production  of 
16,101,231  lb.  In  addition.  180,220  lb.  of  copper  was 
contained  in  copper  sulphide  ore  shipped  direct  to  the 
smeltery,  and  754,164  lb.  contained  in  precipitates  from 
the  leaching  plant,  making  a  total  gross  production 
for  the  quarter  of  49,238,076  lb.  The  total  gross  pro- 
duction of  copper  for  1918  from  sulphide-ore  shipments 
was  1,378,392  lb. ;  from  mine  precipitates,  35,481  lb.,  and 
from  leaching  plant  precipitates,  2,396,095  pounds.  The 
total  gross  production  for  1918  was  therefore  197,978,- 
.557  lb.,  as  compared  with  206,174,442  lb.  for  1917. 

The  total  quantity  of  ore  milled  during  the  quarter 
was  3,047,400  tons,  or  a  decrease  of  365,300  tons  as  com- 
pared with  the  third  quarter.  The  average  grade  of 
the  ore  was  1.23^^^  copper,  as  compared  with  1.20% 
copper  for  the  third  quarter  of  the  year,  and  the  average 
extraction  was  64.43''v^.  The  percentage  of  recovery 
was  low,  partly  because  of  the  unsettled  operating  con- 
ditions in  the  mills,  owing  to  the  various  improvements 
under  way,  but  principally  because  of  the  unusually 
large  tonnage  treated  and  the  comparatively  low  copper 
content  in  the  headings. 

The  average  cost  per  lb.  of  net  copper  produced 
from  concentrates  was  17.65c.,  and  the  cost  per  net  lb. 
of  all  copper  produced  from  concentrates,  sulphide  ore, 
and  leaching  plant  precipitates  was  17.88c.  per  lb.,  as 
compared  with  16.81c.  for  the  previous  quarter.  No 
credits  are  made  to  costs  in  either  case  on  account  of 
income  from  gold  and  silver  or  miscellaneous  sources. 
The  value  of  the  gold  and  silver  in  ore  and  concen- 
trates totaled  $378,989.59,  and  the  miscellaneous  income 
amounted  to  $251,214.95.  These  items  combined  are 
equal  to  1.35c.  per  net  lb.  of  copper  produced.  The  com- 
paratively high  cost  for  the  quarter  was  due  partly  to 
the  increased  smelting  and  refining  charges,  increased 
freight  rates,  and  high  wages,  and  also  partly  to  de- 
creased production. 


The  financial  results  of  the  operations  for  the  quarter, 
as  compared  with  the  preceding  quarters  of  the  year, 
are  as  follows: 


FI.\'.\.\(IAI.  OPEK.VnoNS 


urth 


Net  profit  from  oper- 
ations  

Other  inronie,  rents, 
etc.,  in  rt:ih.. . 

Income  from  Nevada 
Cons.  Copprr  Co- 
"'   idendi 


OF  ITAll   COPPKR  CO.,   1918 

Second  Fir 

Quart^T  Quai 


Inc 


fro 


fiii 


(Juarter  Quart. 

$1,577,138  21  $4,169,697  66  $5,483,812  74  $2,576,654.04 

254.214  95  139,938  93        259,188.83        233,509.60 

750,375  00  750,375  00        750,375  00     1,000,500.00 


750.000  00        250,000.00 


Total  net  profit.. 
Disbursements    tc 
stockholders   . . 


$3,331,728   16  $5,310,011    59  $6,493,376  57  $3,810,663.64 
4,061,225.00     4,061,225  00    4,061,225.00     4,061,225  00 


Nctsurplus .      $1,248,786.59  $2,432,151.57 

Netdeficit $729,496.84        $250,561.36 


Total  net  income     $18,945,779.96 

Dividend  disbursements 16,244,900  00 


Per  Share 

$11   66 

10  00 


Net  addition  to  surplus  from 

openitions  $2,700,879  96  $1   66 

The  earnings  for  the  fourth  quarter  are  computed  on 
the  basis  of  20.44c.  per  lb.  for  copper,  as  against  a 
basis  of  24.04c.  for  the  third  quarter,  25.21c.  for  the 
second  quarter,  and  21.26c.  for  the  first  quarter.  The 
comparatively  low  carrying  price  of  copper  for  the 
fourth  quarter  is  due  to  the  sales  having  been  con- 
siderably less  than  the  production.  The  regular  quar- 
terly cash  dividend  of  $2.50  per  share  was  paid  on 
Dec.  31. 

During  the  period  a  total  of  925,606  cu.yd.  of  capping 
was  removed,  as  compared  with  1,082,280  cu.yd.  for  the 
previous  quarter.  The  total  amount  of  capping  removed 
during  1918  was  4,064,091  cu.yd.,  being  an  average  of 
1,016,023  cu.yd.  per  quarter  and  338,674  cu.yd.  per 
month,  as  compared  with  4,271,868  cu.yd.,  1,067,967 
cu.yd.  and  355,989  cu.yd.,  respectively,  during  1917. 


United  Verde  Extension  Mining  Co. 

A  report  of  the  operations  of  the  United  Verde  Ex- 
tension Mining  Co.  for  the  year  ended  Dec.  31,  1918, 
shows  that  the  new  smeltery  was  put  in  operation  in 
July  and  is  now  treating  all  the  ores  produced  by  the 
company's  mine.  Since  starting  operations  71,257  tons 
of  company  ore  has  been  treated,  which  produced  23,- 
229,335  lb.  of  copper,  2431  oz.  gold,  and  279,414  oz. 
silver,  an  average  of  326  lb.  of  copper,  0.0341  oz.  gold, 
and  3.92  oz.  silver  per  ton.  The  plant  also  treated  3435 
tons  of  custom  ore,  which  produced  292,951  lb.  copper, 
59  oz.  gold,  and  4657  oz.  silver. 

Prior  to  starting  of  operations  at  the  smeltery,  the 
company  shipped  during  1918  to  the  different  custom 
smelters  62,277  tons  of  ore. 

The  new  plant  is  a  model  one  in  every  particular, 
equipped  with  every  modern  improvement  and  capable 
of  the  most  economical  operation.  It  has  a  capacity  of 
approximately  1000  tons  daily,  and  was  designed  by 
A.  G.  McGregor  and  staff,  of  Warren,  Ariz.  T.  A. 
Stiles  was  superintendent  of  construction,  assisted  'oy 
Barry  Hogarty,  who  is  now  superintendent  of  the  plant. 

On  Jan.  1,  1918,  a  total  of  20,860,622  lb.  of  copper 
was  on  hand,  represented  by  ore  in  transit,  bullion  in 
transit,  and  bullion  in  process  of  refining.  This,  added 
to  production  for  the  fiscal  year,  makes  a  total  of 
82,110,916  lb.  Of  this  amount  the  company  has  sold 
54,126,107  lb.,  at  an  average  price  of  24.145c.  per  pound. 
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Mine — Underground  development  work  done  in  1918 
amounted  to  10,919  ft.,  consisting  of  1583  ft.  of  drifts, 
1880  ft.  of  raises,  301  ft.  of  shaft,  and  7155  ft.  of 
haulage  tunnel. 

No  prospecting  work  was  done  in  1918,  and  no  new 
orebody  developed.  Development  work  will  be  under- 
taken in  an  active  manner  on  the  completion  of  the 
Audrey  shaft.  During  the  year  this  -shaft  was  con- 
creted and  completed  to  the  1400  level  and  is  in  opera- 
tion to  that  depth.  Further,  it  has  been  sunk  to  the 
1700  level,  with  a  good  sump  in  the  bottom.  The  cutting 
of  a  pump  station  and  ore  pockets  for  the  shaft  is  now 
in  progress.  Preparation  for  concreting  the  lower  300 
ft.  has  been  made,  and  it  is  expected  that  this  work 
will  be  completed  by  Apr.  1,  when  drifts  will  be  started 
on  the  1500,  1600,  and  1700  levels,  and  it  will  be 
necessary  to  drift  a  distance  of  about  900  ft.  to  get 
under  the  orebody. 

TONNAGE    S.MELTED    AND    COPPER     PHODUCTION    OF     UNITED 
%'ERDE  EXTENSION  MINING  CO  .   1918 

Copper,  Gold,  Silvfr. 

Tons             Lb.  Oz.            Oz. 

Company  ore  by  custom  smelters 62.277     32.26I.7.42  615  224,325 

Company  ore  by  company  smeltery.. .  .       71.258     23.229,335  2,431  279.414 

Total  company  ore 133.535     55,491,077  3,046      503,739 

Custom  or«  by  company  smeltery 3,435  292,951  58  4,657 

ToUL- 136.970  55,784,028  3.104  508.396 

On  hand  at  company  smeltery: 

Companyore 15.577  3,955,359  467  102,270 

Custom  ore      3.458  194,598  30  1,395 

Byproducts     1,316,309  129  17,379 

Totals  19,035       5,466,266  626       121,044 

Copper,  Gold,  Silver, 

f.h.  Oz.  Oi. 

Avvnkae  per  ton  company  ore  shipped  to  custom 

ameltera 518  0.001  3  60 

Average  per  ton  company  ore  shipped  to  company 

smeltery  ....    328  0  035  4  59 

Total  avoraite  per  ton  company  ore  .  .  407  0  024  4   18 

As  the  result  of  increasing  knowledge  of  the  orebody, 
and  because  of  the  ability  to  handle  the  lower-grade 
ores  at  a  profit  at  the  smeltery,  the  methods  of  mining 
have  been  improved.  The  adoption  of  new  systems  of 
stoping  is  resulting  in  greater  security  and  the  lower- 
ing of  costs.  A  system  of  waste  raises  from  the  stopes 
to  the  surface,  to  provide  cheap  and  sufficient  filling 
for  the  stopes,  has  been  partly  completed.  A  ventila- 
tion raise  has  been  driven  to  the  surface  to  provide 
for  future  ventilation,  and  a  second  connection  to  tht- 
Daisy  shaft  has  been  provided  for  present  need.-*.  Meas- 
ures for  the  promotion  of  safety  in  the  mine  have  been 
introduced,  with  a  resulting  decrease  in  the  number  of 
accidents  to  the  men. 

Electric  Suh-Statinn — An  electric  sub-station  has 
been  installed  at  the  mine,  together  with  high-voltage 
lines  connecting  both  the  company's  smeltery  and  the 
Arizona  Power  Co.'s  sub-station.  Through  this  medium 
high-voltage  current  can  be  taken  from  either  the 
smeltery  lines  or  the  Arizona  Power  Co.'s  lines  and 
transformed  into  proper  voltage  for  mine  u.se.  The 
company  is  now  in  a  position  to  cope  with  the  serious 
power  interruptions  formerly  occasioned  by  electric 
storms. 

Tunnel — The  main  haulage  tunnel,  after  considerahlf 
difficulty  had  been  experienced  with  water  and  .soft 
ground  between  the  Texas  shaft  and  the  portal,  has 
been  opened  through  in  that  section  and  is  progressing 
rapidly  between  the  Texas  shaft  and  the  .section  east 
of  the  Audrey  shaft.  At  Dec.  31,  1918.  only  1180  a. 
remained   to  drive  to  complete  the  connection.      Work 


on  finishing  of  the  tunnel  has  begun  at  the  portal. 
The  sides  will  be  trimmed  down  and  supported  by 
timber  or  concrete  through  the  soft  ground.  Ample 
provision  is  being  made  for  handling  the  water  which 
is  now  running  or  which  may  be  encountered  from 
the  lower  levels  of  the  mine.  This  work  will  necessarily 
be  slow  in  some  portions  where  heavy  ground  has  been 
encountered.  It  is  difficult,  therefore,  to  estimate  when 
the  tunnel  will  be  fully  completed  and  put  in  opera- 
tion. When  completed,  all  ore  will  be  shipped  direct 
from  the  mine  to  the  smeltery  without  change  of 
cars,  and  the  use  of  the  present  aerial  tramway,  the 
capacity  of  which  has  been  severely  taxed,  will  be  discon- 
tinued. 

Neiv  Buildinga — The  company  hotel,  situated  in  clo.se 
proximity  to  the  mine,  has  been  completed,  and  fur- 
nishes comfortable  quarters  for  about  80  of  the  em- 
ployees, and  is  a  desirable  and  attractive  feature  of 
the   company's   surface   equipment. 

Additions  have  been  made  to  the  mine  office  buildings, 
providing  more  suitable  quarters  for  the  general  man- 
ager and  the  engineering  staff.  Twelve  houses  for 
mine  and  smeltery  employees  have  been  constructed  at 
convenient  locations.  The  company  has  also  leased 
ground  and  loaned  the  necessary  money  to  employees 
who  desire  to  build  their  own  houses.  Under  this  ar- 
rangement about  20  houses  have  been  built  and  are 
being  paid  for  by  the  company's  employees  in  monthly 
installments. 

Plans  for  the  new  town  to  be  built  near  the  smeltery 
have  been  completed,  grading  of  the  streets  has  begun, 
and  construction  of  houses  will  be  started  at  an  early 
date.  An  ice  plant  with  a  capacity  of  20  tons  a  day 
has  been  constructed  and  put  in  operation. 

Management — In  conclusion,  the  directors  mention 
George  Kingdon,  general  manager,  in  terms  of  com- 
mendation, and  express  their  appreciation  of  the  loyaltj- 
and  cooperation  shown  by  the  heads  of  departments, 
superintendents,  foremen,  and  other  employees  in  1918. 

Mount  Morgan  Gold  Mining  Co.,  Ltd. 

The  semi-annual  report  of  the  Mount  Morgan  Gold 
Mining  Co.,  Ltd.,  of  Mount  Morgan.  Queensland,  cover- 
ing the  latter  half  of  1918.  shows  that  the  total  reve- 
nue from  all  sources  amounted  to  £548.485  12s.  lOd.  Ex- 
penditure charged  to  profit  and  loss  account,  including 
development  and  depreciation,  was  £462,000  6s.  9d., 
leaving  a  surplus  of  £86,485  6s.  Id.,  from  which  one 
dividend,  aggregating  £,50,000.  was  paid  on  Aug.  1.  The 
balance  brought  forward  from  last  account  amounted  to 
£98.7.35  lis.  Od..  making  a  total  balance  to  be  carried 
forward  of  £1.'>5.220  17s.  Id. 

The  contract  for  the  sale  of  the  Au.stralian  output 
of  refined  copper,  through  the  Copper  Pnxlucers'  As.so- 
ciation  Proprietary.  Ltd.,  expired  on  .lune  30.  After 
long  negotiation,  the  association  was  successful  in  se- 
curing the  assent  of  the  British  munitions  department 
to  a  renewal  of  the  contract.  This  extension  expired 
on  Dec.  31,  1918.  and  all  efforts  to  obtain  a  further 
contract  were  unsuccessful. 

At  the  concentrator.  115.466  tons  of  ore  was  treated 
and  41,321  tons  of  concentrate  produced.  The  final 
products  amounted  to  3580  tons  of  refined  copper  and 
42.942  oz.  of  gold. 
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The  value  of  subaeration  as  a  factor  in  successful 
flotation  work  on  certain  types  of  material  has  been 
demonstrated  in  many  instances.  The  notes  on 
this  subject  which  follow  were  written  by  a  well- 
known  authority,  whose  researches  have  con- 
tributed, in  no  small  measure,  to  metallurgical  ad- 
vance during  recent  years. 


Replacing  a  laced  belt  on  a  pulley  involves  some 
danger,  even  to  an  experienced  millman,  apart  from 
the  possibility  of  straining  the  shaft  or  weakening 
the  belt  joint.  The  suggestion  offered  will  add  an- 
other feasible  method  for  achieving  the  desired  re- 
sult, although  experimenters  will  wisely  refrain 
from  expecting  immunity  from  danger  without  ex- 
ercising care.  In  many  cases  the  belt  is  narrow  and 
the  task  is  easy.  In  other  instances  it  may  happen 
that  a  risk  must  be  taken  to  save  time  or  labor. 


Many  contrivances  have  been  designed  to  permit 
adeQuate  and  facile  control  of  valves  and  similar 
regulating  apparatus.  In  the  account  here  given 
a  device  is  described  which  lias  been  designed  to 
permit  the  alteration  of  direction  of  the  flow  of  gas 
used  as  fuel  in  a  gas-fired  furnace,  and  several 
novel  features  will  be  noticed. 


Function  of  Sub-aeration  in  Flotation* 

By  H.  K.  Picard 

In  sub-aeration  plants  the  air  is  introduced  in  regu- 
lated quantities,  as  desired,  at  the  bottom  of  the  separa- 
tion vessel,  the  top  being  baffled  to  prevent  further  air 
from  being  drawn  in  by  vortex  action.  The  latter  was 
the  method  of  aeration  usually  adopted  in  the  standard 
type  of  separating  unit,  where  it  was  not  necessary  to 
limit  the  air  supply  closely,  and  large  voFumes  were  in- 
troduced into  the  pulp  by  vortex-effect.  Sub-aeration 
was  specially  valuable  in  the  differential  flotation  treat- 
ment of  slimes,  though  not  so  efficient  for  the  general 
flotation  of  coarser  material.  Less  oil  was  demanded  in 
sub-aeration;  and  this  was  of  importance  when  treating 
slime,  as  with  the  larger  amount  of  oil  required  in  the 
ordinary  process,  portions  of  fine  gangue  slime  tended  to 
absorb  some  of  the  oil,  and  to  become  flocculated ;  and  in 
this  condition  they  were  liable  to  be  caught  up  in  the 
mineral  froth  and  thus  to  lower  its  grade. 

The  influence  of  sub-aeration  as  one  means  for 
aiding  in  selective  flotation  here  became  evident.  At 
first,  flotation  practice  was  limited  to  the  separation 
of  all  the  more  readily  floatable  minerals  C mainly 
sulphides)    from  those  less  easily  floated    (gangue  and 


oxides) — between  which  a  wide  difference  exists.  A3 
it  became  apparent  that  smaller  differences  in  float- 
ability  also  existed  between  the  various  sulphides 
chemselves,  methods  (indiscriminately  termed  "3elec- 
tive,"  "differential, "  or  "preferential")  were  devised  to 
take  advantage  of  the  fact.  Obviously,  these  developed 
along  the  line  of  limiting  the  factors  conducive  to  flota- 
tion— both  in  nature  and  extent — to  a  degree  which 
would  permit  the  flotation  only  of  the  more  readily 
floated  sulphides,  i.e.  those  which  tended  to  float  under 
"minimal"  conditions.  As  many  factors  were  concerned, 
and  sharp  differentiation  between  these  was  not  pos- 
sible. Selective  flotation  did  not  yet  afford  close 
separations  between  mixed  sulphides;  thus  the  results 
obtainable  are  rather  of  the  order  "less  or  more."  The 
amount  of  oil  or  other  flotation  agent,  the  volume  of 
air,  conditions  which  affect  flocculation  or  the  reverse, 
acidity  or  alkalinity  of  circuit,  being  some  of  the  main 
factors,  it  would  be  evident  that  sub-aeration  plant 
items  in  which  the  induction  of  air  could  be  carefully 
controlled  are  indicated  as  one  t)'pe  of  apparatus  capable 
of  giving  effect  to  this  and  other  limiting  conditions. 


Replacing  Transmission  Belts* 

The  accompanying  illustration  shows  a  simple  device 
for  replacing  belts  on  pulleys  in  those  cases  where  it  is 
necessary  to  shut  down  to  do  so. 

A  piece  of  f\,-  or  l-in.  round  iron  is  bent  as  shown. 
The  end  with  the  shorter  hook   is  placed   against   the 


METHOD    OF    REPLACING    BELT    ON    PUULEY 

pulley  iron  and  the  other  under  the  belt,  as  indicated. 
Power  is  applied  slowly;  and,  when  the  belt  is  in 
position,  and  provided  that  the  iron  used  is  sufficiently 
light,  the  short  hook  will  straighten  out  and  the  device 
disengage  itself  without  the  necessity  of  again  stopping 
the  machinery. 


•Abstracted  from  Bnll.   171,   I.   M.  M..  Dec.   12.  191S. 


•-Abstracted   from   Coal  Age.   Dec.    19.    191 S.   p.    t\0'<. 
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Reducing  Wear  on  Conveyor  Belts 

The  life  of  a  conveyor  belt  is  often  shortened  un- 
necessarily because  of  the  damage  done  by  the  constant 
impact  of  sharp-edged  piece*;  of  material  on  the  rubber 
surface.  This  may  be  reduced  to  a  considerable  extent 
by  passing  the  ore  over  a  screen  and  by  delivering  the 
undersize  to  the  belt  before  the  coarser  particles. 

The  bottom  of  the  chute  leading  to  the  belt  conveyor 
is  removed  and  replaced  by  a  small  grizzly,  with  the 
bars  spaced  so  that  only  fine  material  will  pass  through. 
In  the  operation  of  this  modification,  such  material  will 
form  a  bed  on  which  the  coarser  particles  will  impinge, 
thus  reducing,  to  a  considerable  extent,  the  damage 
usually  done  to  the  surface  of  the  belt. 

Stationarj'  grizzlies  of  this  kind  are  unsuitable  if 
the  feed  is  at  all  damp  or  sticky,  so  that  the  method 
described  is  of  practical  application  only  in  those  in- 
stances where  efficient  screening  under  such  condi- 
tions is  possible. 

.A  New  Gas-Reversing  Valve 

In  the  operation  of  any  gas-fired  furnace  it  is  highly 
desirable  that  the  valve  controlling  the  direction  of  the 
flow  of  gas  shall  operate  rapidly  and  easily.  The  design 
of  a  new  gas-reversing  valve  which  has  been  placed 
upon  the  market  by  the  Wellman-Seaver-Morgan  Co.,  of 
Cleveland,  Ohio,  permits  a  36-in.  hand-operated  valve 
to  be  reversed  in  from  3  to  7-1  sec.  with  a  pressure  of 
not  over  25  lb.  This  is  accomplished  by  a  perfectly  bal- 
anced hood  and  counterweights.  An  equally  important 
feature  is  that  the  operating  mechanism  is  outside  of 
the  casing,  where  it  is  easily  accessible  and  always  cool. 

The  general  design  and  construction  of  the  new  valve, 
which  is  similar  in  principle  to  the  well-known  Forter 
valve  and  is  interchangeable  as  to  ports  and  clearances, 
are  clearly  shown  in  the  phantom  view.  The  valve  con- 
sists of  an  outer  casing,  a  base  with  three  ports,  a 
hood  to  connect  two  ports,  and  the  operating  mechanism. 
The  center  port  is  connected  to  the  chimney.  Waste 
gases  from  the  furnace  flow  from  whichever  outside 
port  the  hood  is  covering  to  the  chimney  port.  This 
leaves  a  clear  passage  for  the  fuel  gas  or  the  air  enter- 
ing the  casing  through  the  mushroom  valve  at  the  top 
to  pass  through  the  third  port  to  the  furnace  regen- 
erator. Reversal  of  the  flow  of  gas  or  air  is  accom- 
plished by  moving  the  hood  to  a  position  over  the  center 
port  and  the  one  previously  uncovered.  The  base  of  the 
valve  is  a  cast-iron  rectangular  pan  with  three  walled 
circular  openings  or  ports.  The  hood  which  covers  the 
center  and  one  end  port  is  semi-elliptic  in  form  and 
made  of  steel  plates  with  angles  at  the  bottom  to  sup- 
port a  fire-brick  lining. 

The  base  pan  holds  a  quantity  of  water  so  that  when 
the  hood  is  covering  the  ports  a  water  seal  is  formed 
to  prevent  the  escape  of  gas.  The  base  pan  has  a 
tapped  hole  at  each  end  for  a  water  pipe.  There  is  a 
perforated  strainer  at  the  intake  end  and  a  dam  plate 
at  the  other  end  to  hold  the  water  at  such  a  level  as  to 
allow  the  hood  to  extend  3  in.  into  the  water  forming 
the  seal.  The  outer  casing  is  made  of  steel  plate  and 
lined  with  fire  brick.  It  has  cast-iron  door  frames  and  a 
door  at  each  end  through  which  the  hood  may  be  re- 
moved or  inserted.  Each  door  ha«  a  small  peek-hole 
with  a  swinging  cover  which  makes  po.ssible  inspection 


at  any  time.  On  the  top  of  the  casing  is  a  cast-iron 
neck  which  connects  either  with  the  fuel-gas  flue  or  the 
air  intake,  depending  upon  the  purpose  for  which  the 
valve  is  used. 

The  hood  is  moved  by  a  series  of  levers  and  coupling 
shafts  which  extend  through  the  water  under  the  casing 
and  into  sockets  on  the  hood.  The  shafts  move  on 
chilled-iron  bearings.  With  all  hand-operated  valves,  a 
special  stand  is  furnished  as  well  as  six  sheaves  with 
hangers,  clamps,  and  feet  of  wire  rope.  At  each  side 
of  the  valve  is  a  counterweight  attached  to  an  arm  and 
sector  over  which  passes  a  chain  connecting  with  the 
supports  of  the  hood.  The  form  of  this  sector  is  such 
that  the  counterweights  balance  the  weight  of  the  hood 
at  any  position. 


rHAXTOM  vu:\v  OF  g.\s-ri:vi:rsi.nu  v.\lvi-: 

The  Wellman-Seaver-Morgan  valve  has  the  following 
distinct  advantages,  the  combination  of  which  will  be 
found  in  no  other  valve  used  for  reversing  the  gases 
of  melting  or  heating  furnaces:  The  semi-elliptical 
form  of  the  hood  allows  free  flow  of  the  gas,  as  there 
are  no  abrupt  turns  or  constricted  areas  in  the  passage 
formed  by  the  ports  and  hood.  This  feature  is  im- 
portant in  obtaining  maximum  efficiency  from  the  stack 
draft.  All  leakage  or  waste  of  gas  is  prevented  by  the 
water  seal.  Such  a  seal  does  away  with  all  packing, 
tightening,  and  adjusting,  the  only  attention  required 
being  the  flow  of  a  small  quantity  of  water  into  the  bed 
plate  to  replace  the  amount  evaporated.  Owing  to  its 
compactness,  the  valve  requires  comparatively  little 
floor  space  and  adapts  itself  to  various  arrangements  of 
flues  from  the  regenerators  to  the  st-ack.  The  weight 
of  the  hood  is  counterbalanced  by  the  weights  of  the 
lever  arm  in  such  a  way  that  the  hood  is  in  balance  at 
any  position,  so  that  to  move  the  hood  it  is  nece.-^sary 
to  exert  only  enough  force  to  overcome  friction.  This  is 
an  important  feature  in  hand-operated  valves. 

The  hood  iind  casing  are  lined  with  fire  brick,  and 
all  working  joints  are  protected  from  the  hot  gas.  Bear- 
ings and  wearing  parts  are  designed  with  a  high  factor 
of  safety.  There  are  chilled  bearings  in  the  bed  plate 
for  the  rocker  arms  and  hardened  links  and  pins  on 
the  hood-sui>porting  arms.  The  construction  is  such 
that  all  parts  nia.\-  be  easily  inspected  and  removed.  The 
doors  at  each  ciid  of  the  outer  casing  are  large  enough 
to  allow  the  hood  to  be  removed.  The  reversing  mechan- 
ism does  not  reciuire  the  removal  of  bolts  or  nuta  In 
placing  or  removing.  The  levers,  links,  and  pins  of  the 
operating  mechanism  are  on  the  outside,  thus  permit- 
ting oiling  and  adjustment  and  insuring  long  life  and 
easy  ciperation. 
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Industrial  News  "from  Washington 


By  Paul  Wooton,  Special  Coeeespondent 
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New  Industrial  Board  Plans  Campaign 

Pilgrimages  to  Washington  by  the  producers  of  basic 
raw  materials,  as  well  as  by  representatives  of  finished- 
products  industries,  are  soon  to  begin  again  if  attention 
is  paid  to  the  appeal  of  the  new  Industrial  Board  of  the 
Department  of  Commerce.  The  board,  which  is  headed 
by  George  N.  Peek,  formerly  a  member  of  the  War  In- 
dustries Board,  has  been  at  work  quietly  for  more  than 
a  month  and  has  its  campaign  prepared.  The  plan  is  to 
center  efforts  in  a  sharp,  intensive  movement,  the  suc- 
cess of  which,  it  is  admitted,  will  depend  entirely  on  the 
degree  of  cooperation  which  will  be  accorded  by  private 
enterprise.  What  it  is  hoped  to  accomplish  is  shown 
by  the  following  excerpt  from  a  statement  authorized 
by  the  board  on  March  10 : 

(a)  The  condition  must  be  cured  as  it  was  caused.  It  was  not 
caused  by  the  normal  operation  of  the  law  of  supply  and  demand. 
but  by  general,  compi-ehensive  cooperation  and  agreement  be- 
tween industry  and  the  CFOvernment.  It  must  be  cured  by  the 
same  kind  of  cooperation  and  agreement — ^a  consummation  pos- 
sible only  at  the  instance  and  "with  the  approval  of  the  Gov- 
ernment. 

(b)  A^TioIesonie  cooperation  in  American  business  at  govern- 
mental instance  was  proved  in  the  War  Industries  Board.  Gov- 
ernmental control,  as  practiced  by  the  War  Industries  Board,  is  no 
longer  necessavy.  but  cofiperation  and  agreement  in  industry  at 
governmental  instance  and  with  governmental  approval  is  neces- 
sary to  brin^  the  law  of  supply  and  demand  back  into  normal 
operation  and   Ir   let  loose   p:-osperity. 

(c)  To  this  end  the  Pi-esldent  has  authorized  a  board,  largely 
of  War  Industries  Board  men,  operating  on  War  Industries  Board 
ideals,  minus  War  Industries  Board  control,  to  call  industry  to- 
gether group  by  group,  and  let  them  decide  on  prices  to  be 
offered  to  the  nation  as  the  governmentally  approved  adjustment 
of  assembled  industry  on  a  price  scale  low  enough  to  be  stable, 
homogeneous  throughout  the  whole  fabric  and  founded  so  solidly 
on  a  comprehei.sive  review  of  conditions  as  to  encourage  general 
buying,  including  that  of  the  railroads  and  other  governmental 
agencies,  and  the  resumption  of  normal  activities. 

In  its  consultation  with  industry,  the  board  has  met 
certain  objections,  which  it  has  attempted  to  answer. 
These  objections  and  the  answers  are: 

Objection  (a).  Business  resents  governmental  interference  and 
control,  which  is  to  be  avoided  vatlier  than  encouraged.  Let 
conditions  alone,  and  the  law  of  supply  and  demand  will  cure 
all  evils. 

.\nswer :  The  war  developed  a  new  thing  in  Government — 
cooperation  and  mutual  help  between  Government  and  industry 
in  which  Government  appeared  not  as  a  pnliceman  and  not  as  a 
jealous  guardian  of  a  suspicious  character,  but  as  a  friend  and 
helper.  This  idea  proved  itself.  What  is  proposed  is  not  gov- 
ernmental control.  The  board  has  no  power  of  control.  It  is 
proposed  to  provide  a  forum  in  which  industry  can  meet  and 
agree  on  a  policy  for  itself  at  the  instance  and  with  the  approval 
of  the  Government,  which  will  help  the  laAv  of  supply  and  demand 
over   the   gap   between   holdover  wai-   prices   ami   a   stable    level. 

Objection  (b).  Business  and  industry  will  not  come  into  a 
governmental   conference   unless   there   is   a   power   of   compulsion. 

Answer;  The  experience  of  the  War  Industries  Board  utterly 
dispi'oves  this  criticism.  It  has  been  argued  that  patriotism 
impelled  business  and  industry  to  the  War  Industries  Board. 
Patriotism   is  not  adjourned  with  the  closing  of  the  war. 

Objection  (c).  War  prices  were  fixed  at  such  a  level  as  to 
insure  the  production  of  many  high-cost  and  inefficient  producers. 
What  is  proposed  would   .shut  off  this  production. 

Answer:  This  production  is  not  nee<led  in  peace,  'the  Ameri- 
can people  cannot  be  expected  to  support  inefRciency  in  the  enter- 
prises that  serve  them  with  the  necessaries  of  life  or  to  maintain 
production  not  normally  needed.  Inflated  production  above  that 
which  would  be  supported  by  the  law  of  supply  and  demand  must 
cease. 

Objection  (d).  Such  readjustment  must  necessarily  requite 
redistribution  and  readjustment  of  labor. 


-\nswer;  This  is  quite  true.  It  is  necesssary.  The  distribu- 
tion and  allocation  of  labor  lo  war  in.lusirii-s  have  upset  the  normal 
pattern  in  this  country  for  four  y«ars.  What  is  proposed  is  a 
stimulated  peace  industry  whiih  will  employ  as  much  or  more 
l.ibor  as  did  war  industries,  especially  considering  the  loss  of  man- 
power, due  to  decreased  immigration,  loss  by  influenza,  war,  and 
probably  increased  Army  and  Navy.  That  it  will  employ  them 
in  different  places  and  at  different  tasks  is  inevitable,  whether 
the  proposed  .^^tep  is  taken   or  not. 

Objection  (e).  A  general  reduction  in  selling  prices  now  will 
force  industry  and  commerce  to  take  a  loss  on  products  pur- 
chased at  war  prices. 

Answer  :  This  is  true  and  inevitable,  whether  the  proposed  plan 
is  attempted  or  not,  but  under  the  proposed  plan  better  adjust- 
tuents  are  possible:  Buying  will  begin  immediately,  the  overhead  of 
continuing  high-cost  operations  through  a  period  of  stagnation  Is 
eliminated,  and,  finally,  much  of  the  lo.ss  will  be  recouped  by 
buying  at  fair  prices  and  selling  in  the  inevitably  increasing 
tnarket  that  will  result  from  the  normal  operation  of  the  law 
of  supply  and  demand   under  prosperous  conditions. 

The  personnel  of  the  board  is  as  follows:  George  N. 
Peek,  chairman,  Moline,  111.,  formerly  vice-president 
Deere  &  Co. ;  Samuel  P.  Bush,  Columbus,  Ohio,  presi- 
dent. Buckeye  Steel  Castings  Co. ;  Anthony  Caminetti, 
Washington,  D.  C,  Commissioner  of  General  Immigra- 
tion. Department  of  Labor;  Thomas  K.  Glenn,  Atlanta, 
Ga.,  president, -Atlantic  Steel  Co.;  George  R.  James, 
Memphis,  Tenn.,  president,  William  R.  Moore  Drygoods 
Co.;  T.  C.  Powell,  Cincinnati,  Ohio,  director,  capital  ex- 
penditures. Railroad  Administration;  and  William  M. 
Riter,  West  Virginia,  president,  W.  M.  Ritter  Lumber 
Company. 


Restriction  of  Potash  Imports  Asked 

Failing  in  his  effort  to  secure  consideration  of  his 
bill  licensing  the  importation  of  potash.  Senator  Hender- 
son has  presented  a  petition,  signed  by  35  members  of 
the  Senate,  to  the  War  Trade  Board,  asking  that  im- 
ports be  restricted  to  the  point  where  the  domestic 
industry  will  be  able  to  live.  Though  the  board  has 
taken  no  action  as  yet  on  this  petition,  it  declined  a 
similar  request  some  months  ago  made  by  Van.  H. 
Manning,  director  of  the  U.  S.  Bureau  of  Mines.  At 
that  time,  the  War  Trade  Board  held  that  its  powers 
were  not  intended  to  cover  the  granting  of  what  is 
tantamount  to  a  protective  tariff. 


War-Minerals  Commission  Authorized 

Awards  under  the  new  statute  providing  for  relief 
to  certain  producers  of  war  minerals  will  be  passed 
upon  by  a  commission  just  authorized  by  the  Secretary 
of  the  Interior.  It  is  to  be  known  as  the  War-Minerals 
Relief  Commission,  and  will  consist  of  three  members. 
Former  Senator  Shafroth,  of  Colorado,  and  former  Rep- 
resentative Foster,  of  Illinois,  havo  been  designated  by 
Van.  H.  Manning,  director  of  the  U.  S.  Bureau  of  Mines, 
as  two  members  of  the  commission.  The  third  member 
is  to  be  a  mining  engineer  of  national  reputation,  Mr. 
Manning  states. 

The  regulations  under  which  the  commission  will 
work,  and  its  policy,  have  not  been  determined  upon. 
Messrs.  Shafroth  and  Foster  now  are  engaged  in  pre- 
liminary work  to  that  end. 
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Frederick  Hobart 

Frederick  Hobart,  long  a  member  of  the  editorial 
staff  of  the  Engineering  and  Mining  Journal,  died  at 
his  home  in  Flushing,  N.  Y.,  on  Mar.  9,  in  his  77th 
year.  He  had  been  in  retirement  for  several  years 
previously. 

Frederick  Hobart  was  born  in  New  York  City,  and 
was  graduated  from  the  College  of  the  City  of  New 
York  in  1860.  Immediately  following  his  graduation 
he  entered  the  Federal  Army,  and  served  with  ihe  9th 
New  .Jersey  Cavalry  throughout  the  war,  attaining  the 
rank  of  captain.  Returning  to  civil  life,  he  became 
connected  with  the  Jersey  City  Locomotive  Works,  the 
Bullock  Ore  Dressing  Machine  Co.,  the  Wrigley  Ma- 
chine Works,  and  was  assistant  editor  of  the  Railroad 
Gazette,  as  well  as  a  contributor  to  several  technical 
periodicals  and  the  translator  of  "Notes  on  Steam." 

He  joined  the  staff  of  the  Engineering  and  Mining 
Journal  as  assistant  editor  in  1893,  serving  under  R.  P. 
Rothwell,  and  incidentally  directing  the  work  of  The 
Mineral  Industry.  Vols  3  and  4  On  Apr.  17,  1901,  Mr. 
Rothwell  died,  and  Mr.  Hobart  took  over  and  carried 
on  the  editorial  work  until  the  close  of  1902.  This  was 
a  trying  time,  because  the  sudden  demise  of  Mr.  Roth- 
well, who  had  kept  at  work  until  a  day  or  two  before  the 
end,  left  a  gap  which  could  never  be  thoroughly  filled. 
Friends  of  the  Journal  rendered  generous  assistance, 
but  great  credit  is  due  to  Mr.  Hobart  for  the  manner 
in  which  he  preserved   the  organization. 

Mr.  Hobart  continued  as  assistant  editor  under  sub- 
sequent incumbents  of  the  chair  and  served  usefully 
and  faithfully  until  a  few  years  ago,  when  failing 
health  led  to  his  gradual  retirement.  However,  he 
continued  to  come  to  the  office  until  the  winter  of  1917, 
but,  having  met  with  a  severe  accident  about  a  year 
previously,  it  finally  became  impossible  for  him  to  be 
present  any  longer,  although  right  up  to  the  end  he  was 
always  hoping  to  come  back. 

Captain  Hobart,  or  "the  colonel,"  as  he  was  affec- 
tionately called,  was  an  indefatigable  worker  and  ex- 
hibited always  sound  judgment.  Therefore,  when  he 
was  in  his  prime,  he  was  a  perfect  assistant;  faithful, 
intelligent,  and  reliable.  The  present  editor  has  a  high 
appreciation  of  the  support  that  Captain  Hobart  always 
gave  and  the  comfortable  feeling  with  which  the  paper 
could  be  turned  over  to  his  hands  whenever  that  be- 
came necessary. 

Mr.  Hobart  was  twice  married,  the  last  time  to  Miss 
Charlotte  A.  Clarke,  of  Brooklyn,  who  survives  him. 


Jf)int  Meeting  of  Fiicrinecriiig  Societies 

An  important  meeting  at  which  a  number  of  engineer- 
ing societies  will  be  represented  is  to  be  held  under  the 
au.<ipices  of  the  local  sections  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers  and  the  Amer- 
ican Society  of  Mechanical  Engineers  on  March  2fi,  in 
the  auditorium  of  the  Engineers'  Building,  at  8  pm. 
Inasmuch  as  the  constitutional  requirements  of  the 
American  Society  of  Civil  Engineers  do  not  permit 
action  of  the  local  members  without  authority  of  the 
board  of  directors,  and  as  the  American  Institute  of 
Mechanical  Engineers  has  no  local  section,  these  socie- 
ties will  be  invited  to  attend.  Invitations  will  also  be 
extended  to  the  membership  of  the  four  founder  societies. 


the  Society  of  Automotive  Engineers  and,  through  the 
secretaries,  to  members  of  the  Electrochemical  Society, 
Chemical  Society,  Refrigerating  Engineers,  Heating  and 
Ventilating  Engineers,  Chemical  Engineers  and  Illu- 
minating Engineers  and  others  that  may  be  interested. 
The  papers  to  be  presented  at  the  meeting  will  be: 
"The  Civic  Responsibility  of  the  Engineer";  "The  Re- 
lation of  the  Engineer  to  Legislation";  "The  Relation 
of  the  Engineer  to  the  Administration  of  Public  Af- 
fairs"; "The  Engineer  in  Relation  to  Public  Opinion"; 
and  "The  Engineer  in  Relation  to  Production  and  Dis- 
tribution." The  speakers  on  each  of  these  topics  have 
not  yet  been  definitely  announced. 


Consolidated  Interstate-Callahan 

The  following  statement  has  been  issued  by  the  New 
York  office  of  the  Consolidated  Interstate-Callahan 
Mining  Co.  regarding  the  present  situation  of  the 
company. 

During  February  the  Consolidated  Interstate-Callahan  Mining 
Co.  produced  and  shipped  6150  tons  of  zinc  and  lead-silver  ores. 
Reduced  to  pounds,  this  ^vcs  a  production  of  4.180,000  lb.  of 
zinc.  1.750.000  lb.  of  lead,  and  30.600  oz.  of  silver,  which  Is  the 
largest  production  for  any  month  since  August.  1917.  The  lead 
shipments  for  IVbruary  were  the  largest  made  in  any  one  month 
in  the  history  of  the  company,  exceeding  January  by  476  tons. 

However,  owing  to  the  high  cost  of  supplies  and  labor  entering 
into  the  cost  'if  production,  and  the  low  prices  for  lead  and  zinc. 
(a  combination  which  maltes  it  impossible  to  operate  with  any 
profit)  the  directors,  after  careful  consideration,  deemed  it  for 
tlie  best  interests  of  the  stockholders  to  suspend  operations  untU 
such  time  as  tlie  industrial  situation  will  allow  the  company  a 
fair  margin  cf  profit  on  its  pi'oduct.  The  mine  was  therefore 
closed  on  Mar.  1.  retaining  only  a  force  sufflcient  to  guard  and 
care  for  the  property  and  <arry  on  development  work  on  No.  9 
level  during  the  time   the  mine  is  Idle. 

The  mine  never  has  been  in  as  good  physical  condition  for 
production  as  at  the  present  time,  having  three  years'  ore  supply 
blocked  out  at  the  present  rate  of  production,  and  the  changes 
.ind  improvements  recently  completed  in  the  mill  have  brought 
the  plant  up  In  the  highest  point  of  efficleniy.  The  purpose  of 
these  changes  in  the  mill  was  to  make  a  better  separation  of  the 
lead  and  zinc,  and  to  obtain  a  htehcr  metal  recovery.  The 
quality  and  quantity  of  the  February  m'Oduction  gives  evidence 
that  this  has  be.  n  accomplished,  for  allliough  the  percentage  of 
lead  in  the  zinc  mined  has  showed  a  continual  Increase,  yet  the 
perientage  of  lead  In  the  zinc  concentrates  has  been  reduced  well 
below  the  penally  point  imposed  by  tlie  zinc  smelters.  This  better 
separation  has  also  Increased  the  tonnage  of  lead  concentrates 
and  has  raised  the  lead  content  while  reducing  the  zinc  In  th« 
lead  -shipments,  thus  lowering  the  penalties  at  the  lead  smelters. 
The  closer  separation  of  th<'  lend  and  zinc  In  our  ores  has  been 
:i  matter  of  careful  study  by  the  mill  management  for  a  long 
lime,  and  It  Is  gratifying  to  know  that  this  result  has  been  at- 
iMlned.  as  shown  by  the  February  production. 

However,  as  is  well  known,  the  spelter  market  has  been  de- 
pressed to  a  point  where  Ihe  Prime  Western  producers  (of  which 
Interstate-Callahan  is  one)  are  able  to  show  a  small  profit.  If  any. 
over  the  presont  high  operating  costs.  Consequently.  In  spite  of 
the  splendid  comlllion  of  the  mine,  and  a  highly  efflclent  milling 
plant,  the  compi'ny  finds  It  cannot  opi'rate  profilably  under  the 
presicnt  conditions.  Confronted  with  this  situation.  It  had  the 
choice  of  depl.'tlng  Its  valuable  ore  reserves  without  hope  of  any 
reasonable  profit,  or  suspending  production  and  awaiting  the  re- 
adjustment of  the  Industrial  affairs  of  the  lountry. 

Though  Ihe  prices  for  lead  ami  zinc  have  fallen  to  a  peace 
basis,  the  <osl  ol  mining  and  milling  has  remalni'd  prnctlrally  'he 
same  as  during  Ihe  war.  To  Illustrate  this  condition,  the  price 
of  powder  In  inrlond  lots  before  the  war  was  aro\md  12c.  per 
lb  Although  II  has  been  almost  four  months  since  the  war  ende<1. 
the  price  of  powdi-r  has  shown  hvit  slight  deire«.«e.  tha  quotation 
now  being  22c.  p<>r  lb.  In  car  lots,  which  Is  almost  double  the 
normal  price.  I  irlll  steel  Is  ani>lher  example:  Itefore  the  war  It 
was  RJc,  per  Ih  :  now  It  Is  He  Ij>l>or  costs  remain  the  same  as 
during  the  war.  and  prices  of  all  commodities  entering  Into  min- 
ing opf>ratlons  are  still  on  a  war  basis.  In  some  cases  having  ad- 
vanced. In  contrast  with  these  high  flg\irea.  Ihe  prices  of  sine 
anil  lead  have  fallen  to  practlrall\  a  peace-time  basis.  In  other 
words.  Ihe  produf'r  of  thi'se  metals  Is  forced  to  pay  war-lime 
prices  for  what  hi>  biiys.  and  to  receive  peace-tltne  prices  for 
what  he  sells:  and  no  company  Is  Justified  In  continuing  opera- 
lions  for  long  nn.l.T  such  cnndlllons 
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27th  To  Go  First  to  Camp  Merritt 

The  27th  Engineers  will  be  quartered  at  Camp 
Merritt,  N.  J.,  about  15  miles  from  New  York,  for  a 
week  or  two  after  it  lands  on  this  side,  which  we  are 
now  informed  from  Washington  will  be  on  Mar.  20. 
After  that  it  will  be  scattered  among  various  camps, 
namely,  Camps  Devens,  Dodge,  Grant,  Pike,  Custer,  Dix, 
Lewis,  and  Sherman.  The  destination  of  headquarters 
has  not  been  designated  as  yet,  so  far  as  can  be  learned. 

Incidentally,  it  was  not  until  Mar.  7  tha-t  the  trans- 
port on  which  the  mining  regiment  had  embarked 
finally  sailed  from  St.  Nazaire.  However,  this  was  but 
another  of  the  unavoidable  delays  to  which  the  men 
had  already  become  accustomed.  With  the  regiment 
back  at  Camp  Merritt,  whence  part  of  it  started,  the 
most  eventful  chapter  in  the  lives  of  the  men  will  almost 
be  complete.  It  remains  for  the  industry  which  they 
represented  at  the  front  to  absorb  them  and  to  live 
up  to  all  the  kind  sentiments  that  have  been  expressed 
about  the  men  in  their  absence. 

HOW  THE  COMFORT  FUND  STANDS 

Receipts  to  Jan.    1.   1919.  including  interest $19,745.21 

Alaska    Mining   and    Engineering    Society    111.00 

W.   H.    Corbould    6.50 

Dover   Laboratory    2.00 

W.  L.  Strauss 10.00 

Employees  Braden  Copper  Co..  Chile    34.00 

W.  C.  J.  Bartels    20.00 

January    interest    15.75 

H.  V.  Maxwell 5.00 

Leonard    Loehr    5.00 

Carl  J.  Trauerman    (second  contribution)    5.00 

Carl  Tombo    6.00 

Charles  Le  Vasseur    (monthly) 5.00 

February  interest    16.44 

D.  W.  Hall   10.00 

Total     $19,996.90 


British  Refractories  Output 

Some  interesting  figures  on  British  refractories 
manufacture  under  the  stimulus  of  war  are  given  in 
the  Times  Engineering  Supplerneni,  January,  1919.  The 
output  of  silica  brick  was  formerly  about  7,500,000  per 
month,  but  during  the  war  it  rose  to  between  11,000,000 
and  12,000,000  bricks.  About  500,000  magnesite  brick 
per  month  are  being  produced,  though  it  is  admitted 
that  the  English  bricks  are  somewhat  inferior  to  the 
Austrian.  The  imperial  resources  in  magnesite  are 
still  insufficient,  and  Grecian  magnesite  is  being  im- 
ported to  supplement  the  supplies  from  Canada,  India, 
and  Australia.  The  total  output  in  refractories  is  now 
about  200,000  tons  per  month,  or  approximately  720.000,- 
000  bricks  per  year. 


Gold  in  Indian  Silver  Coinage* 

In  a  presidential  address  to  the  Mining  and  Geological 
Institute  of  India,  Lieut.-Col.  F.  C.  Hughes  said: 

"A  great  opportunity  was  lost  by  not  having  refin- 
eries in  connection  with  the  Indian  mints  about  10  years 
figo.  At  that  time  immense  quantities  of  1835  and  1840 
rupees  were  being  remelted  and  recoined.  These  issues 
contain  notable  quantities  of  gold.  In  191.3  I  undertook 
an  exhaustive  analysis  of  the  different  issues  of  rupees, 
the  results  of  which  were  embodied  in  the  Mint  Reports, 
1918-14.  I  then  found  that  the  1835  rupees  contained 
1.34  per  mill  of  gold  and  the  1840  rupees  of  the  first 
issue  as  much  as  1.81  per  mill.  The  second  issue  of 
1840  proved  to  be  much  less  auriferous. 

"The  question  may  be  asked  as  to  how  much  crude 
gold  bullion  might  have  passed  through  these  refineries, 
assuming  that  the  output  from  Indian  mines  has  been 


treated  in  this  way.  One  may  be  sure  that,  in  addition 
to  this  source,  much  Indian  commercial  gold  would  have 
come  in  for  treatment,  as  it  could  be  refined  much 
cheaper  than  by  the  local  refiners.  After  neglecting 
other  sources,  it  might  be  assumed  that  out  of  600,000 
oz.  of  gold  produced  annuallv  by  the  Indian  mines, 
500,000  oz.  only  passed  through  the  refineries;  then 
1,000,000  oz.  of  silver  at  least  would  be  required  for 
inquartation,  and  this  silver  could  have  been  obtained 
by  utilizing  the  auriferous  rupees. 

"It  may  be  assumed,  further,  that,  on  an  average, 
one  part  per  mill  of  gold  only  was  extracted  from  them ; 
actually  the  coins  contain  considerably  more — viz.,  about 
1.5  per  mill.  Taking,  however,  the  former  figure  as  a 
conservative  estimate,  2700  tolas'  of  gold  would  have 
been  extracted  from  them  and  added  to  the  refined  gold 
produced.  That  is  to  say,  the  refineries  would  have  pro- 
duced annually  Rs.  64,800  worth  of  gold  as  a  byproducl 
from  rupees,  which  gold  is  now  disseminated  through- 
out the  new  issues  of  coinage  and  lost. 

"I  have  made  a  calculation  from  the  mint  reportss.*' 
which  shows  that  44,225,000  tolas  of  these  issues — vizi^,, 
1835  and  1840  first  issue — were  remitted  in  the  IndiaoF' 
mints  during  the  10  years  from  1906  to  1915.  This 
gives  a  yearly  average  of  4,422,500  tolas  available  for 
refining  purposes.  This  source  of  income  would,  of 
course,  gradually  diminish  as  the  stock  of  auriferous 
rupees  became  exhausted,  but  in  the  meantime  about 
45,000  tolas  of  gold  might  have  been  recovered,  which 
would  go  a  long  way  toward  defraying  the  cost  of  re- 
fining. The  refineries  even  without  this  adventitious 
aid  would  undoubtedly  have  been  very  paying  concerns, 
and  would  have  rendered  the  gold  produced  in  the  coun- 
try fit  for  the  arts  or  coinage  without  the  risks  and  ex- 
pense of  shipping  to  Europe.  It  has  been  calculated 
that  during  the  last  five  years  52,857  troy  oz.  of  gold, 
worth  over  34  lakh.s'  of  rupees,  has  passed  into  the 
silver  coinage." 

Use  of  Molybdenum  During  War 

"It  is  an  interesting  fact,"  says  George  Otis  Smith, 
director  of  the  U.  S.  Geological  Survey,  "that  before 
the  war  the  price  of  molybdenite  was  comparatively  low 
until  about  two  years  before  the  actual  beginning  of 
hostilities,  when  it  suddenly  rose  to  as  much  as  $4  per 
lb.  for  the  contained  MoS,  in  concentrates  carrying 
92 '^f  or  more  MoS .  The  reason  for  this  was  apparently 
that  Germany,  looking  forward  to  the  war  and  knowing 
that  it  was  impossible  to  lay  up  enough  tungsten,  was 
buying  molybdenite  to  take  its  place. 

"Similarly,  after  the  war  began  and  the  tremendous 
demand  for  tools  to  cut  steel  developed,  both  England 
and  France  found  themselves  short  of  tungsten,  and 
they  used  molybdenum  to  take  its  place,  apparently 
using  molybdenum  to  replace  about  one-half  of  the 
tungsten  in  the  high-speed  steels.  As  soon  as  tungsten 
became  more  plentiful,  which  it  soon  did,  the  demand 
for  molybdenum  decreased  greatly.  The  French  also 
used  molybdenum  in  the  breech  blocks  of  a  part  of  their 
field  guns,  but  never,  as  had  been  so  frequently  stated, 
in  the  shells,  armor  plate,  or  gun  linings. 

"Meanwhile  in  this  country  it  was  reiterated  over 
and  over  that  molybdenum  was  being  used  in  great 
quantities  in  armor  plate  and  in  large  guns.  The 
Survey  immediately  began  inquiries  from  the  military 
authorities  of  the  Allies  to  find  what  foundation  there 


•Abstracted  from  the  Mininn  Jniirnnl.  Jan.   11.  1919.  p.  24. 
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wa.-*  for  this  report.  The  United  States,  the  French, 
and  the  English  authorities  all  replied  that  they  were 
not  using  it,  and  analyse?  of  captured  German  guns 
showed  that  it  was  not  being  used  by  the  Germans. 

"Late  in  the  war,  a  company  brought  to  the  atten- 
tion of  the  War  Department  small  pieces  of  light  armor 
plate  I  to  i  in.  thick  which  were  of  exceedingly  good 
quality.  The  company  stated  that  it  could  make  such 
armor  plate  with  molybdenum,  and  contracts  were  en- 
tered into  to  make  similar  plate  without  specifying  that 
it  should  contain  molybdenum.  Companies  concerned 
in  the  manufacture  of  the  steel  entered  into  large  con- 
tracts for  molybdenum,  but  before  the  steel  was  actually 
put  to  use  the  war  ended.  One  of  the  companies  con- 
cerned also  used  less  than  l',  of  molybdenum  in  making 
crankshafts  and  connecting   rods   for   Liberty   motors." 


Argentine  Mineral  Production 

According  to  a  recent  report  from  Consul  General  W. 
Henry  Robertson,  published  in  a  supplement  to  C"»i- 
vierce  Rrportf:,  the  most  important  mining  products  of 
Argentina  are  petroleum  and  wolfram,  although  mica 
was  much  more  in  demand  in  1917  than  before.  The 
output  of  petroleum  from  the  Comodoro  Rivadavia 
wells  in  1917  was  168,984  metric  tons,  or  181,704  cubic 
meters,  compared  with  120,69.5  tons,  or  129,780  cubic 
meters,  in  1916.  The  increase  in  petroleum  pr^-duction 
has  been  steady  since  1912,  when  6938  metric  tons,  or 
7461  cubic  meters,  was  produced. 

E.xports  of  wolfram,  which  represent  practically  the 
entire  output,  amounted  to  2,175,119  lb.  in  1917,  an 
increase  of  498,749  lb.  over  1916. 

The  production  and  export  of  mica  increased  from 
11,257  lb.  in  1916,  to  154,.305  lb.  in  1917,  most  of  the 
product  being  shipped  to  the  United  States. 

Argentina  produces  no  coal,  and  shortage  of  supplies 
has  resulted  in  a  serious  state  of  affairs  for  the  rail- 
ways, the  industries,  and  the  domestic  needs.  Imports 
of  coal  into  Argentina  for  the  last  four  years  have 
been  as  follows:  In  191.3,  4,046,278  metric  tons;  1914, 
3,421,526;  1915,  2,543,887;  1916,  1,884,781;  1917,  707,- 
712  metric  tons. 


Antimony  Data  Compiled 

Washington  Correspondence 
The  United  States  has  always  been  dependent  mainly 
on  foreign  sources  for  its  antimony  supplies,  China 
and  .lapan  being  the  principal  contributors,  although 
.Mexico  and  Bolivia  have  also  furnished  significant 
amounts,  according  to  a  review  of  the  antimony  situa- 
tion, by  the  U.  S.  Geological  Survey,  which  has  led 
to  the  compilation  of  the  following  data:  This  depend- 
ence is  a  reflection  of  the  higher  wage  scale  in  thi.s 
country  as  compared  with  that  of  certain  foreign 
countries,  particularly  China;  it  is  due,  also,  to  the 
comparative  poverty  of  the  United  States  in  antimony 
resources,  although  little  information  of  a  quantitative 
nature  has  been  collected  concerning  these  re.sources, 
and  they  may  possibly  be  greater  than  has  generally 
been  assumed. 

For  many  years  prior  to  the  Great  War  the  New 
York  prices  of  the  ordinary  grades  of  metallic  antimony 
ranged  from  6  to  Sc.  per  lb.  The  imports,  calculated 
as  antimony  metal,  ranged  from  about  4000  to  7500 
short  tons,  and  the  production  from  ores  mined  in  this 
country  was  negligible.  With  the  outbreak  of  the  war 
the  price  of  antimony  began  to  rise  rapidly,  because  of 


the  need  of  the  metal  in  the  manufacture  of  shrapnel 
bullets.  Continuance  of  supplies  from  abroad  was  un- 
certain, and  numerous  mines  in  the  Western  states  and 
several  in  Alaska  were  put  in  operation.  By  the  end  of 
1915  the  New  York  price  had  reached  40c.  per  lb.  and 
by  March,  1916,  the  quotation  attained  a  maximum,  for 
ordinary  grades,  of  about  44c.  These  high  prices  drew 
out  in  the  United  States  in  1915  a  production  of  ore 
carrying  about  2100  short  tons  of  antimony  and  in  1916 
ore  containing  about  1770  short  tons.  The  high  prices 
also  greatly  stimulated  imports,  forcing  down  the  prices 
of  ordinary  grades  to  11  or  12c.  in  the  latter  part  of 
1916,  and  making  it  impossible  for  most  of  the  new  do- 
mestic mines  to  operate  at  a  profit.  By  the  end  of  1916 
many  of  these  mines  had  closed  and  others  were  in  a 
precarious  position. 

In  anticipation  of  the  entrance  of  the  United  States 
into  the  war,  there  was  a  notable  recovery  in  prices, 
ordinary  grades  reaching  about  33c.  in  April.  This  in- 
crease again  stimulated  imports,  which  proved  to  be  far 
in  excess  of  the  demands  and  not  only  forced  a  rapid 
decline  in  price  to  a  fairly  constant  level  of  about  14c. 
during  the  last  half  of  1917,  but  also  built  up  large 
stocks  in  bonded  warehouses  and  in  the  hands  of 
dealers  and  consumers.  Stocks  in  bonded  warehouses 
alone,  which  early  in  1917  were  negligible,  amounted 
to  more  than  10,000,000  lb.  at  the  end  of  the  year. 
The  1917  decline  in  prices  dealt  a  final  blow  to  domestic 
antimony  mining,  which  during  the  year  produced  ore 
carrying  only  about  390  short  tons  of  metallic  antimony. 
Before  the  end  of  the  year  nearly  all  domestic  mines 
had  ceased  operation.  The  experience  of  some  of  the 
larger  operators  seems  to  have  indicated  that  during 
1917  and  1918  mining  and  treatment  of  domestic  ores 
could  not  be  profitably  conducted  unless  the  market  price 
for  ordinary  grades  of  antimony  was  at  least  20  cents. 

In  view  of  the  large  differential  between  the  cost 
of  production  of  antimony  here  and  in  China,  a  reversion 
to  an  almost  complete  dependence  upon  foreign  sup- 
plies is  to  be  expected  with  the  return  of  normal  con- 
ditions. The  fostering  of  a  domestic  antimony  industrj- 
through  protective  tariff  legislation  involves  grave  con- 
siderations of  public  policy,  including  a  careful  weigh- 
ing of  the  interests  of  domestic  consumers  as  well  as 
producers  and  of  the  commercial  and  political  import- 
ance of  our  foreign  trade  relations. 


Employment  for  Engineers 

For  the  convenience  of  engineers  returning  from  mili- 
tary service,  a  list  of  agencies  is  here  given  which  may 
be  helpful  to  those  who  are  seeking  employment: 

Engineering  Societies  Employment  Bureau:  Walter 
V.  Brown,  secretary,  29  West  39th  St..  New  York  City. 

Division  of  Engineering,  United  States  Employment 
Service:  A.  H.  Krom,  director,  29  South  La  Salle  St., 
Chicago,  111. 

Professional  and  Special  Section,  United  States  Kn\- 
ployment  Service:  George  W.  Kirchwey,  state  director, 
16  East  42d  St.,  New  York  City. 


The  record  of  the  hearings  on  the  potash  bill  con- 
ducted by  the  Senate  Committee  on  Mines  and  Mining 
contains  extensive  data  with  regard  to  that  industry. 
A  copy  of  the  volume  on  this  subject  can  be  obtained 
gratis  by  requesting  it  of  our  Washington  correspond- 
ent. Paul  Wooton,  307  Union  Trust  Bldg..  Wash 
ington,  I).  C. 
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Editorials 


3iiiiiiiiniiiinniiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiinnninnininiiniiniitiiiiiiiiiiiniiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii::iiiii riiiiiiiiiiiriiiriiiiiiriiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuininiinMiiimmiinmiiHiniiniiniiniiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiinimiiiitinirri: 


War-Minerals  Relief 

THE  Henderson  bill,  as  finally  agreed  upon,  is  emi- 
nently fair  in  its  working,  compensating,  as  it  does, 
only  those  who  produced  or  attempted  to  produce 
chrome  ore,  manganese,  pyrites,  or  tungsten  in  com- 
pliance with  the  request  or  demand  of  the  agencies  of 
the  Government.  Those  who  made  investments  merely 
for  speculative  purposes  are  not  to  be  reimbursed  from 
the  funds  appropriated. 

This  bill  should  satisfy  all  who  have  legitimate  claims, 
and  we  think  that  the  sum  appropriated,  $8,500,000, 
will  amply  cover  their  losses  and  the  expense  of  adjust- 
ment. Whether  it  is  sufficiently  large  to  provide  for  a 
careful  investigation  of  all  claims  that  may  be  made, 
is  another  matter. 

As  noted  in  our  editorial  prior  to  the  passage  of  this 
bill,  we  see  difficulties  ahead  of  the  department  in  draw- 
ing a  line  between  the  two  classes  of  investments,  those 
undertaken  at  Government  request  and  those  of  a 
speculative  nature.  That  there  were  some  cases  fall- 
ing within  each  of  these  classes  there  can  be  no  doubt; 
the  evidence  is  clear  as  to  that. 


Unionism — an  Opportunity 

MINERS  throughout  the  United  States  can  well  point 
with  pride  to  the  action  of  the  Butte  miners  in  hold- 
ing to  their  contract  and  accepting  reduced  wages  with 
the  fall  in  the  price  of  copper.  But  will  they  consider 
it  as  an  exhibition  of  honesty  and  good  judgment,  or 
will  they  regard  it  as  the  act  of  "weak-kneed  brothers 
who  would  not  insist  on  their  rights"  ? 

Strikes  for  higher  wages  and  shorter  hours  through- 
out the  country  indicate  that  a  large  percentage  of  man- 
ual workers  have  no  sympathy  with  such  loyalty.  On  the 
other  hand,  the  absence  of  strikes  or  threats  of  strikes 
in  mining  districts  generally,  indicates  that  miners  as 
well  as  operators  are  alive  to  the  conditions  that  con- 
front the  metal  industries  and  that  they  are  anxious  to 
do  their  share  in  keeping  the  mines  in  active  operation. 

With  the  shortage  of  metals,  and  with  rising  prices, 
it  was  easy  to  demand  and  easy  to  grant  successive  in- 
creases in  wages.  Now  that  the  demand  has  gone,  and 
with  prices  falling  or  not  obtainable  at  all,  it  should  be 
easy  for  the  reverse  to  proceed  in  an  orderly  manner, 
but  such  is  not  the  case. 

Although  selling  little  or  nothing,  and  buying  sup- 
plies on  credit,  even  though  he  must  borrow  for  his  pay- 
roll on  the  strength  of  his  good  name,  the  employer  still 
hesitates  to  reduce  wages  or  discharge  worthy  em- 
ployees. The  employee,  thinking  of  the  good  times  that 
he  has  recently  enjoyed — plenty  of  work  when  he  wanted 
it,  short  hours  and  high  pay — is  loath  to  forego  "what 
labor  has  gained  for  itself."  With  hesitation  on  the 
part  of  both,  there  is  likely  to  be  a  crash  in  more  than 
one  industry.  And  right  here  is  the  opportunity  for 
union,  leaders  and  unionism  to  save  their  members,  the 
employers,  and  their  industries  from  wreck  and  ruin. 


There  is  no  sane  employer  who  would  not  be  glad  to 
see  his  workers  receive  as  high  a  wage  as  they  did  dur- 
ing the  war,  but  he  knows  that  they  cannot  get  it  unless 
they  earn  it.  With  little  or  no  demand  for  his  goods,  he 
must  make  concessions  in  price  if  he  would  sell  at 
all.  The  manufacturer  can  reduce  the  price  of  his 
product  until  he  receives  no  profit,  but  beyond 
this  the  burden  comes  on  labor;  it  must  either 
receive  less  or  produce  more  units  of  the  product  in  the 
course  of  a  day's  work.  While  the  war  was  in  progress, 
and  labor  was  pampered  in  every  direction,  the  mere 
obtaining  of  a  dollar  was  simple,  but  in  peace  times  and 
under  normal  conditions  it  requires  some  effort  to  earn 
a  dollar. 

This  should  be  clear  to  every  man  of  average  intel- 
ligence; it  is  clear,  perfectly  so,  to  practically  every 
union  leader  in  the  country.  These  leaders  are  not  fools ; 
they  are  generally  men  of  more  than  ordinary  intel- 
ligence, and  it  is  within  their  power  to  put  the  case 
clearly  and  fairly  before  their  members.  Labor  has 
been  taught  to  be  suspicious  of  its  employer,  but,  hav- 
ing chosen  its  own  leaders,  more  deference  is  paid  to 
the  opinions  of  the  latter,  and  many  of  them  are  in  the 
enviable  position  of  being  able  to  guide  a  large  fol- 
lowing. 

During  the  last  year  we  have  learned  that  economic 
laws  cannot  be  broken  by  Government  or  legislative  ac- 
tion ;  they  are  inexorable.  No  more  can  they  be  broken 
by  employers  or  by  unions.  Attempts  to  control  eco- 
nomic laws  lead  only  to  suffering  for  some  one,  and 
often  it  is  brought  upon  those  for  whose  benefit  it  was 
intended.  An  economic  law  of  considerable  interest  at 
the  present  moment  is  that  remuneration  must  be  in 
proportion  to  production  or  vice  versa.  Twist  it  as  one 
will,  bring  forward  exceptions,  cite  examples  of  poverty 
and  riches,  in  the  ultimate  analysis,  barring  illegal  acts, 
this  relation  maintains.  The  leader  who  continually  ad- 
vocates less  labor  with  higher  pay — and,  alas !  there  are 
many  such  leaders — may  be  taking  the  course  of  least 
resistance,  but,  though  perhaps  retaining  the  esteem  of 
his  fellow  members,  he  is  surely  leading  them  into 
serious  trouble,  for  he  is  advocating  and  promoting  an 
economic  fallacy. 

The  leader  who  threatens  to  tie  up  the  industries  of 
a  community  like  New  York,  and  attempts  to  gain  his 
point  through  the  suffering  and  inconvenience  of  the 
people  because  he  believes  he  has  the  physical  strength, 
rather  than  through  an  appeal  to  the  intelligence  of 
those  served,  knows  in  his  own  mind  that  he  is  not  ad- 
vocating a  just  cause,  and  that  he  has  no  argument  with 
which  to  convince  the  public.  Such  a  leader  has  not  the 
welfare  of  his  union  or  that  of  the  public  at  heart. 

Never  was  there  such  an  opportunity  for  union  labor 
to  make  good  as  today ;  never  such  an  opportunity  for 
leaders  to  guide  their  members  along  the  path  that 
would  tend  to  hold  their  industries  in  fit  condition  dur- 
ing the  period  of  restricted  output  which  we  knew 
would  come,  which  we  all  recognize  is  here,  and  which  we 
hope  may  not  last  for  long. 

Capital  and  labor  are  both  damaging  themselves  by 
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putting  off  that  day  when  they  mu.st  recognize  and 
boldly  face  the  situation  that  compensation  and  effort 
must  be  proportional.  Every  state  in  the  Union  and 
nearly  every  community  of  every  state  has  been  dis- 
cussing the  matter  of  work  for  the  unemployed  and  the 
unre.st  of  labor.  A  matter  of  perhaps  greater  moment 
is  the  unrea.sonableness  of  labor. 

At  the  recent  conference  of  governors  and  mayors  in 
Washingrton,  called  by  President  Wilson  to  discuss  re- 
construction and  labor  conditions.  Governor  Catts  of 
Florida  spoke  very  much  to  the  point  when  he  said,  ac- 
cording to  the  New  York  Times:  "We  need  labor.  We 
could  use  2,000,000  laborers  in  the  truck  gardens, 
orange  groves,  and  fisheries  of  Florida,  but  they  must 
come  down  to  common-sense  business,  every-day  busi- 
ness, every-day  United  States  of  America  talk,  before 
the  people  are  going  to  turn  loose  their  money  on  them. 
But  labor  does  not  want  work  at  reasonable  wages. 
That  is  the  condition  that  exists  in  Florida,  and  there 
is  no  use  in  beating  about  the  bush  respecting  it." 
Governor  Catts  may  have  been  the  only  one  to  point  to 
this  condition,  but  there  were  others  present  who  knew 
where  work  could  be  found,  as  well  as  the  money  with 
which  to  pay  for  it,  but  they  lacked  the  nerve  to  say 
that  wages  paid  would  not  be  in  excess  of  the  services 
rendered. 


The  Need  of  Prevention 

IN  AN  ARTICLE  by  E.  M.  Weston  on  "Mining 
Conditions  in  South  Africa,"  in  the  Journal  of  Feb. 
22,  appears  a  statement  to  the  effect  that  "the  whole 
industry  spent  £2,850,012  on  phthisis  prevention  and 
treatment  during  the  five  years  ending  July  31,  1917." 
This  is  over  $2,750,000  a  year.  The  items  for  pre- 
vention and  treatment  respectively  are  not  separated, 
but  it  is  probable  that  a  part  of  this  expenditure  was 
made  necessary  because  in  earlier  years  there  had  not 
been  a  full  realization  of  the  seriousness  of  this  factor 
in  the  economy  of  mining. 

The  present  importance  of  miners'  phthisis  from  an 
economic  point  of  view  is  measured  to  some  extent  at 
least  by  the  annual  expense  necessary  for  its  control. 
But  this  is  not  by  any  means  all  of  the  loss.  Death  and 
sickness  removed  a  large  number  of  workmen  from  those 
available  for  work  in  the  mines,  thus  diminishing  the 
ever-inadequate  supply  and  raising  the  wages  wh^e  the 
margin  of  profit  was  already  small. 

Though  the  compensation  paid  by  mining  companies 
has  been  generous,  the  patients  and  their  families  have 
been  a  heavy  tax  on  the  charity  of  the  community,  and 
there  has  been  much  suffering  not  computable  in  dollars 
and  cents.  In  these  figures  and  in  others  available  from 
South  Africa  there  is  an  important  lesson  for  Amer- 
icans— the  old,  old  le.sson  that  an  ounce  of  prevention 
is  worth  a  pound  of  cure.  Fortunately,  we  have  not 
many  districts  where  the  quartz  is  so  hard  and  dry  as 
in  South  Africa,  districts  where  it  is  necessary  to  adopt 
special  methods  to  keep  the  air  free  from  the  dust  that 
so  .seriously  affects  the  lungs.  Comparatively  few  other 
localities  contain  mines  where  the  ores  produce  so  dan- 
gerous a  dust.  Operators  in  our  own  mining  districts 
are  fully  alive  to  their  responsibilities  and  are  making 
.serious  attempts  unflcr  the  leadership  of  the  Bureau  of 
Mines  to  mitigate  dangerous  conditions  where  they 
exist.     It  is  at  the  i.iolated  mine  that  particular  atten- 


tion should  be  paid  by  the  management  to  the  subject 
of  dust.  Without  history  or  previous  experience  in  the 
district  for  a  guide,  the  insidious  effect  of  dry  quartz 
dust  may  creep  into  the  camp  before  its  presence  has 
been  suspected.  The  damage  will  have  been  done  and 
the  liability  incurred  only  when  results  have  shown  that 
carelessness  existed. 

It  may  be  said  that  the  South  African  mines  are  pay- 
ing the  penalty  of  lack  of  foresight.  With  the  experience 
of  that  country  before  us,  its  repetition  in  the  United 
States  will  not  be  through  a  lack  of  foresight,  but  be- 
cause of  gross  carelessness  on  the  part  of  the  mining 
industry. 


The  Gas  Mask,  in  Industry 

THE  popular  fancy  is  quick  to  seize  upon  apparent 
facts  without  questioning.  The  belief  that  the  war 
gas  mask  is  universally  applicable  to  all  conditions  is 
a  case  in  point.  The  war  gas  mask  was  devised  to  meet 
battle  conditions  that  arose  through  the  dissemination 
of  poisonous  gases.  The  gas  mask  filtered  the  air 
through  absorbents  that  removed  the  dangerous  gases. 
The  proportion  of  oxygen  in  the  filtered  air  is  prac- 
tically the  same  as  in  normal  air.  The  gas  mask  cannot 
supply  a  deficiency  of  oxygen,  nor  has  any  absorbent 
been  discovered  that  will  effectively  dispose  of  carbon 
monoxide. 

In  an  article  published  elsewhere  in  this  issue  the 
Bureau  of  Mines  sounds  a  warning  against  the  use  of 
these  masks  in  irrespirable  atmospheres  such  as  result 
in  mines  during  or  after  a  fire.  The  warning  is  timely 
and  should  be  given  careful  attention  by  managers,  su- 
perintendents, foremen,  and  others  who  may  have  the 
direction  of  fire-fighting  squads.  The  only  appliance 
that  has  so  far  been  devised  for  fighting  mine  fires  with 
a  fair  degree  of  safety  to  the  user  is  the  oxygen  breath- 
ing apparatus.  The  work  of  the  Bureau  of  Mines  in 
perfecting  this  appliance  and  in  seeking  to  train  mine 
crews  to  use  it  safely  is  worthy  of  the  highest  com- 
mendation. 


The  Rehabilitation  of  Cripples 

THE  rehabilitation  of  men  crippled  by  war  or  in- 
dustry, as  advocated  by  Bouglas  C.  McMurtrie  in 
an  article  in  this  issue,  is  worthy  of  the  support 
of  labor  unions,  mining  engineers,  and  mining  com- 
panies. The  subject  is  of  immediate  importance,  for 
it  is  estimated  that  over  20,000  soldiers  are  returning  to 
our  country  in  a  permanently  crippled  condition.  How 
man.v  more  represent  the  annual  toll  of  the  mining  and 
metallurgical  industries  is  not  known.  As  Mr.  Mc- 
Murtrie so  clearly  states,  prevention  of  accidents  and 
accident  compensation  are  essentia],  but  only  partly  meet 
the  situation.  What  is  needed  is  the  establishment  of 
training  schools  where  the  permanently  crippled  work- 
ers may  receive  careful  consideration  of  their  individual 
needs  and  may  be  taught  a  suitable  trade  that  will  pre- 
vent them  from  becoming  idlers  or  charges  upon  the 
community. 

A.side  from  present  efforts  in  behalf  of  our  crippled 
soldiers,  little  has  been  done  for  industrial  cripples.  The 
problem  is  a  broad  one,  and  should  \te  met  by  a  na- 
tional rather  than  a  state  response.  It  is  a  specialized 
part  of  vocational  training  that,  in  our  judgment,  re- 
c|uires  separate  handling.  Vocational  training  is  ap- 
propriate   whtTpvor    there    are    a    sutticient    number    of 
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young  people  to  warrant  the  establishment  of  a  suitable 
school.  The  training  of  industrial  cripples  should  be 
localized  within  industrial  areas  rather  than  within 
the  geographical  limits  of  a  state.  We  must  guard 
against  the  establishment  of  many  inadequately  sup- 
ported schools  of  this  kind,  and  concentrate  our  efforts 
upon  a  few  that  should  be  thoroughly  developed  and^ 
financially  supported.  As  sucJi  schools  will  serve  adults, 
there  will  not  be  precisely  the  same  problems  that  vo- 
cational schools  for  younger  people  have  encountered. 
The  greatest  need  in  a  school  of  this  kind  would  be  a 
sjTnpathetic  understanding  of  the  life,  work,  and  lim- 
itations of  the  miner  and  the  reduction-plant  worker. 
The  vocations  that  would  be  taught  would  necessarily 
have  to  cover  a  wide  field,  in  order  to  cope  with  the  in- 
dividual disabilities,  which  would  be  of  a  varied  nature, 
but  this  fact  should  not  be  allowed  to  interfere  with 
the  attainment  of  the  objective  desired. 

The  whole  idea  of  rehabilitation  is  sound  and  whole- 
somely constructive.  We  are  glad  to  see  the  movement 
start,  and  hope  that  there  will  be  an  early  consummation 
in  concrete  form. 


Secretary  Lane  announced  on  Feb.  27  that  hereafter 
the  reclamation  project  in  Nevada  now  known  as  the 
Truckee-Carson  project  will  be  known  as  the  Newlands 
project,  in  commemoration  of  the  late  Senator  Francis 
G.  Newlands,  who  died  last  year,  and  who  was  the  father 
of  the  reclamation  law. 


Herbert  Hoover,  U.  S.  Food  Administrator  and  lately 
appointed  director-general  of  the  inter-Allied  relief  or- 
ganization, is  to  cease  his  relief  work  in  the  summer. 
This  was  indicated  in  a  statement  issued  on  Mar.  9  by 
Mr.  Hoover  concerning  the  wheat  situation.  He  in- 
timated that  a  majority  of  his  co-workers  also  would 
return  to  private  life.  Speaking  of  various  problems 
connected  with  the  wheat  situation,  Mr.  Hoover  said 
that  they  would  need  to  be  solved  by  some  one  else, 
"because  neither  myself  nor  most  of  the  men  in  the 
Food  Administration  will  be  able  to  continue  in  the 
service  of  the  Government  after  next  July."  Mr.  Hoover 
added,  "We  also  must  earn  a  living." 


The  board  of  governors  of  the  Rocky  Mountain  Club 
has  voted  to  expend  the  interest  on  all  Liberty  bonds 
and  Canadian  Victory  bonds  owned  by  the  club  in  enter- 
taining Western  soldiers  while  they  are  in  New  York 
on  their  way  home  from  France.  Besides  investing  its 
surplus  funds  in  the  various  Liberty  loans  and  the 
Canadian  bond  issue,  160  members  of  the  club  paid 
dues  for  10  years  in  advance,  and  the  proceeds  were 
invested  in  the  third  and  fourth  Liberty  loans,  accord- 
ing to  a  statement  issued  by  the  club.  Herbert  Wall, 
the  secretary,  also  announced  the  receipt  of  a  check  for 
$5000  from  a  citizen  of  Arizona  to  aid  in  welcoming 
the  returning  troops,  an  appropriation  of  $5000  by  the 
State  of  New  Mexico,  and  a  telegram  from  the  Gov- 
ernor of  Washington  saying  he  would  endeavor  to  get 
an  appropriation  through  the  Legislature  for  welcom- 
ing the  returning  Western  troops,  when  that  body  met. 
and  expressing  his  appreciation  of  the  club's  assistance 
in  welcoming  the  home-coming  soldiers. 


Many  weird  communications  were  received  before  the 
armistice  by  various  departments  in  Washington,  com- 
ing from  people  who  were  eager  to  aid  in  winning  the 
war  by  whatever  means  they  had  at  their  disposal.  One 
enthusiastic  patriot  wrote  as  follows' to  the  U.  S.  Bureau 
of  Mines: 

I  am  writing  this  to  call  your  attention  to  a  new  metal  dis- 
covered in  Modoc  County,  California,  and  in  Nevada.  It  is  a 
form  of  tungsten  acid  crystallized  and  has  the  property  of  hard- 
ening steel  and  copper.  A  piece  of  steel  one-quarter  inch  thick 
treated  with  it  is  so  hard  and  tough  that  it  can  neither  be  broken 
nor  drilled.  It  would  make  dandy  armor  plate,  as  four  inches  of  it 
is  as  strong  as  22  inches  of  common  armor  plate.  It  will  harden 
copper  so  that  it  will  drill  steel.  You  can  weld  potmetal  treated 
with  it  so  that  it  can't  be  broken.  It  .stands  abcuit  6000"  V. 
without  melting. 

Continuing,  the  writer  offered  the  Government  a  large 
deposit  of  manganese  iron  in  Oregon  for  the  use  of  the 
Navy  Department. 


The  Australian  climate  has  its  extremes,  and  many 
are  the  efforts  made  to  brave  the  elements  in  outback 
mining  camps,  where  habitations  are  often  of  flimsy 
construction.  This  is  well  illustrated  in  a  recent  issue 
of  the  Sydney  Bulletin,  wherein  "Eddyson"  says: 
"McMurie  built  his  bit  hoose  on  a  crag  on  the  un- 
likeliest  spur  of  Hammer  Head.  He  liked  the  'mag- 
neeficent  view  fra  the  stoop.'  The  house  was  only  a 
one-roofed  slab  affair  with  a  shingle  roof  to  begin  with, 
and  Mac,  with  improvement  of  prospects,  saw  no 
necessity  of  enlarging  his  abode.  Fortunately  there 
were  no  little  McMuries  to  be  'tumblin'  oot  of  the  hoose 
every  twa  minutes,'  and  Mrs.  Mac  was  a  careful  body 
who  could  be  relied  upon  not  to  overstep  the  bounds 
and  fall  off  their  limited  residential  area ;  but  time  was 
at  work,  erosion  was  rapidly  eating  out  the  stability 
of  the  happy  home,  and  eventually  a  heavy  storm  left 
the  house  in  a  very  precarious  position.  It  might  slip 
its  moorings  and  canter  into  the  farm  far  below  at 
any  moment.  McMurie  was  equal  to  the  occasion.  At 
the  sale  of  the  effects  of  the  Three  Pigs  Gold  Mining 
Co.  he  purchased  a  hauling  rope,  ran  it  twice  round  his 
house  and  once  round  a  granite  hunk  as  stable  as  the 
range  itself,  and  rested  happy  in  the  satisfaction  of 
having  effected  a  complete  insurance.  Then  came  the 
mighty  storm  of  July  11,  1914,  which  shook  the  whole 
district,  deluged  half  the  country  and  almost  tore  Ham- 
mer Head  off  its  handle.  The  storm  had  detained 
McMurie  at  Croft's  store  in  Four-roads  all  night.  He 
rushed  homeward  in  the  morning  through  flood  and 
ruin,  accompanied  by  two  volunteers.  His  home  hung 
from  the  spur  like  a  plumb-bob,  its  foundations  blasted 
and  washed  away.  His  friends  watched  Mac  swarm 
down  the  rope  monkey-wise.  The  Scotchman  was  going 
home.  He  reached  the  roof,  leaned  over  and  knocked 
on  the  front  wall.  Three  times  he  knocked,  then  uttered 
a  piercing  wail.  "Maggie  McMurie,  wammin;  are  ye 
not  at  hame?'  They  found  Mrs.  McMurie  against  a 
tree  a  quarter  of  a  mile  lower  down,  wet  and  bedrag- 
gled, but  not  much  the  worse  for  wear  and  tear. 
McMurie  wagged  an  admonitory  forefinger  under  her 
nose.  'Wammin,'  he  said,  'let  this  be  war-r-nin'  to 
yeh.  Didna  I  caution  yeh  never  ta  leave  the  hoose?' 
'Aye,  that's  a'  verra  weel,'  replied  Maggie  feebly,  'but 
what  would  ye  ha'  a  body  do  stayin'  at  hame  when  the 
whole  floor  droppit  oot  wi'  her?'  " 
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NEW   PUBLICATIONS 


Report   of   the   Secretary    for    Mines.    Tasmania,    for    Year 
Ended  Dec.  31,  1917.     Pp.  105;  illus.;  paper.     Secretary 
of  Mines,  Hobart,  Tasmania. 
A  pamphlet  outlining:  in  detail  the  developed  and  unde- 
veloped mineral  resources  of  Tasmania. 

MetAllurgia  Generate  e  Siderurgia.     By  Capisaldi  E.  Rias- 
snnti.     6ix9i;   pp.    52D;    illus.;   paper;    Ulrico   Hoepli, 
Milano,  Italy. 
A  book   outlining  metallurgy   in   general,  and  especially 

that  of  iron  and  steel. 

The  Fusibility  of  Coal   Ash  and  the   Uetermiaation  of  the 

Softening  Temperature.     By  Amo  C.   Fieldner,  Albert 

E.  Hall,  and  Alexander  L.  Field.     Pp.  146;  illus.     Bull. 

129,  U.  S.  Bureau  of  Mines,  Washington,  D.  C. 

Laboratory    methods    are    outlined    for    determining    the 

fusibility  of  coal  ash  and  the  bearing  of  the  results  upon 

clinker  formation. 

Applied    Mechanics.     Vol.    II,    Strength    of    Materials.     By 

Charles   E.   Fuller  and   William   A.   Johnston.     6   x  94, 

pp.  .5.56,  illus.     John  Wiley  &  Sons,  New  York. 

An  excellent  textbook  for  the  use  of  students  of  applied 

mechanics.     The   treatment   is   mathematical   and   the   book 

follows  conventional  lines.     For  the  engineer  interested   in 

the  strength  of  materials  there  is  much  basic  information 

in  thi.s  book. 

The    Upper   Chitina   Valley,   Alaska.     By   Fred   H.    Moffitt 
And,    Description    of   the    Igneous    Rocks.      By    R.    M. 
Overbeck.     Pp.    82;    illus.      U.    S.    Geological    Survey, 
Washington,  D.  C. 
This  pamphlet  describes  the  results  of  the  topographic 
and   geologic   reconnaissance   survey   in   the   upper   Chitina 
Valley,  showing  probable  economic  deposits  of  copper-bear- 
ing rocks  and  placer  gold  similar  to  those  of  low  Chitina 
V'allcy. 

Tiie  Occurrence,  Chemistry,  .Metallurgy  and  Uses  of  Tung- 
sten, with  Special  Reference  to  the  Black  Hills  of  South 
Dakota.      By   J.   J.    Runner   and    M.    L.    Hartman.      In- 
cluding a  Bibliography  of  Tungsten.     By  M.   L.   Hart- 
man.     Pp.  264,   illus.      Bull.   12.     South   Dakota   School 
of  Mines,  Rapid  City,  S.  D. 
The  bulletin  is  divided   into  two  parts,  of  which   Part   I 
covers  a  summary  of  the  geological  occurrence  of  tungsten 
ores,   with   special   reference   to   the    Black   Hills,   and    Part 
II,   the  chemistry,  metallurgy   and  uses  of  tungsten.     The 
compilation    and    presentation    of   this   information    will   be 
appreciated    to   a    high   degree   by   those   interested    in    the 
tungsten  industry. 

Mining  and  .Milling  nf  l.rad  and  /inc  Ores  in  the  Missouri- 
Kanfuui-Uklahnnia     /inc      District.       By     Clarence     A. 
Wright.      Pp.    1.34,   illus.      Bulletin    154.   U.    S.    Bureau 
of  Mines,  Washington,  D.  C. 
This  report  of  investigations   gives   the  methods  used   in 
mining  and   milling,  and   indicates   in   detail   the  conditions 
that  affect  the  efficiency  <>f  those  processus.     Although  the 
lead  and  zinc  ores  are  closely  associated,  the  proportion  of 
f.inc   ore   mined   at   present   is   far   greater   than   in   former 
year.«.      For    this    r 'ason,    and    because    the    losses    in    the 
treatment  of  zinc  ores  are  proportionally  greater  than  with 
lend   ores,   the   former   are   given    most   consideration.      Sev- 
eral   tests    were    made    to    determine    the    efficiency    of    the 
practice    in    the   district    ami    to   discover   at    what    stage   of 
the    process    the    losses    were    greatest.      The    author    has 
endeavored  to  avoid  the  use  of  technical  terms  and  phra.ses, 
i»o  that  all  statements  may  be  clear  and  easily  understood. 


Preliminary  Report  on  the  Geology  of  East  Central  Min- 
nesota,   Including    the    Cuyuna    Iron-Ore    District.      By 

E.  C.  Harder  and  A.  W.  Johnston.  Pp.  174,  illus.. 
maps.  Bull.  15,  Minn.  Geological  Survey,  University 
of  Minnesota,  Minneapolis,  Minn. 

As  stated  in  this  bulletin,  the  report  is  a  preliminary 
one,  but  it  includes  much  valuable  matter  concerning  the 
geology  and  rocks  of  East  Central  Minnesota.  A  part  of 
the  volume  deals  with  the  history,  geology,  and  rock  struc- 
tures of  the  Cuyuna  Range,  including  a  special  chapter 
on  the  geology  of  individual  mines.  A  bibliography  of  East 
Central  Minnesota  and  the  Cuyuna  district  is  included. 
The  report  is  well  compiled,  contains  much  of  original 
work,  and  will  be  found  an  excellent  reference. 

Melting  Bras'^  in  a  Rocking  Electric  Furnace.     By  H.  W. 

Gillett  and  A.  E.  Rhoads.  Pp.  131;  illus.  Bull.  171, 
U.  S.  Bureau  of  Mines,  Washington,  D.  C. 

The  object  of  this  paper  is  to  set  forth  in  detail  the  pos- 
sibilities and  limitations  of  a  rocking  electric  brass  furnace. 
The  general  problem  of  electric  brass  furnaces  is  discussed, 
and  various  types  of  furnaces  are  compared  only  so  far  as 
is  necessary  for  the  purpose  of  the  report.  Information 
on  such  other  furnaces  as  have  found  commercial  use  is 
obtainable  from  the  makers  of  the  various  furnaces.  Ref- 
erence to  some  of  the  more  important  articles  in  scientific 
and  technical  publications,  dealing  with  the  general  subject 
of  electric  brass  melting  and  with  the  performances  of 
various  specific  types  of  furnaces,  is  made  to  enable  inter- 
ested persons  to  pursue  the  subject  further. 

Practical  Oil  Geology.     By  Dorsey  Hager.     6  x  7i,  pp.  253, 
illus.    Third  edition.    McGraw-Hill  Book  Co.,  New  Y'ork. 

This  little  book  merits  a  better  title  than  it  has  been 
given.  Indeed,  its  foreword  might  well  be  its  title — "To 
the  practical  oil  man  of  America,  with  the  hope  that  this 
book  will  bring  him  to  a  better  understanding  of  the  rela- 
tion of  the  geologist  to  the  petroleum  industry."  A  worthy 
subject  that  is  concisely  treated.  It  is  seldom  that  a  hand- 
book is  published  that  more  fully  realizes  the  intention 
of  the  author.  Every  word  and  thought  can  be  fully  under- 
.stood  by  the  layman.  No  mystery  is  made  of  what  the 
geologist  can  do  for  the  practical  oil  man,  and  t"he  limi- 
tations are  clearly  defined.  No  intelligent  investor  in  oil 
prospects,  no  practical  oil  driller,  can  read  this  book  with- 
out benefiting  from  its  orderly  presentation  of  the  subject 
of  geology  as  applied  to  drilling  for  oil.  The  reader  will 
not  acquire  from  the  book  a  knowledge  of  geology  that  will 
enable  him  to  go  into  the  field  and  locate  oil  pools,  but 
he  will  gain  sufficient  knowledge  of  the  subject  to  be 
thoroughly  convinced  of  the  fact  that  drilling  should  be 
(lone  under  the  guidance  of  a  geologist. 

Symbols.     By  Frederick  A.   Parkhurst.     Pp.   165;  price,  $2. 
John   A.   Wiley  &   Sons,   New   York. 

The  author  of  this  volume  deals  with  a  subject  that  has 
hitherto  received  little  attention.  In  describing  a  system 
of  practical  application,  he  contends  that  the  use  of  symbols 
expedites  the  routine  of  the  day's  work  by  a  saving  of 
time  and  a  greater  saving  of  space  in  the  matter  of 
record  keeping,  and  maintains  that  symbols  give  a  brevity, 
simplicity  and  stimulus  to  accuracy  in  the  keeping  of 
records,  and  permit  facile  statistical  comparison  that  can- 
not be  obtained  by  any  other  means. 

Symbols  may  bo  used  in  practically  all  branches  of  hu- 
man endeavor,  and  really  constitute  a  language  in  them- 
selves. A  few  suggestive  characters  replace  many  times  the 
number  of  letters  that  would  ordinarily  be  required  to  de- 
scribe the  same  thing  in  the  words  usually,  of  necessity, 
employed. 

We  are  familiar  with  the  use  of  symbols  in  the  chemical 
industry,  whore  the  idea  is  thoroughly  appreciated.  Mr. 
Parkhurst's  book  will  help  to  extend  the  usage  of  a  method 
that  will  do  much  in  other  pha.-jes  of  technical  and  industrial 
work,  to  conserve  labor  and  simplify  reference  and  cluii- 
flcation. 
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Personals 


Jasper  T.  Robrrtson  has  opened  an  office 
in   the  Hobart  Bldg.,    San   Francisco. 

Roy  I..  Cornell,  recently  with  the  Emerald 
Isle  Copper  Co.,  is  resident  engineer  with 
the  Standard  Minerals  Co.  at  Kingman, 
-Arizona. 

Alan  M.  Bateman,  of  the  department  of 
economic  geology,  Yale  University,  has  been 
t-lected  editor  of  the  "Journal  of  Economic 
Geology." 

Jolin  F.  Cleveland,  former  Secretary  of 
State  of  Arizona,  has  been  elected  vice- 
president  and  a  director  of  the  Hudson  Oil 
Company. 

Charles  P.  McLure.  purchasing  agent,  and 
William  Rose,  chief  mining  engineer,  of 
Pickands.  Mather  &  Co..  have  returned  from 
Hot    Springs,    Arkan.'-as. 

Fred  J.  Donkin  and  Leonard  C.  Stevens 
have  incorporated  the  firm  of  Donkin  & 
Stevens  Co..  construction  and  mining  engi- 
neers, Edmonton,  Alberta. 

W,  H.  Blackbam,  consulting  engineer  of 
the  Tonopah  Mining  Co..  Tonopah,  Xev.,  is 
in  Nicaragua  on  company  business  pertain- 
ing to   the   Eden   Mining   Co.,    a   subsidiary. 

i.  H.  McMillan  has  resigned  as  district 
Inspector  of  mines  for  British  Columbia  and 
will  assume  the  position  of  general  manager 
for  the  Jasper  Park  Collieries,  Ltd.,  in  Al- 
berta. 

Rosooe  Smith,  of  the  M.  A.  Hanna  Co.'s 
engineering  force  at  A'irginia,  Minn.,  has 
sailed  for  the  Belgian  Congo,  where  he  has 
accepted  a  position  with  a  gold-mining 
concern. 

Ben  Williams,  who.  with  his  brother 
Lewis,  for  years  managed  the  Copper  Queen 
property  in  Arizona,  is  revisiting  Bisbee  and 
Douglas,  the  guest  of  his  niece.  Mrs.  J.  S. 
Douglas. 

Henry  S.  Drinker,  president  of  Lehigh 
University  and  formerlv  general  solicitor 
of  the  Lehigh  Valley  R.R.,  has  been  elected 
,1  director  of  the  road,  succeeding  the  late 
R.  Butler. 

G.  W.  Bade,  formerly  employed  at  the 
"Winona  mine,  in  the  Michigan  copper  dis- 
trict, has  been  appointed  to  succeed  Joseph 
Mette  as  chief  electrician  of  the  Wolverine 
and  Mohawk  mines. 

GeorBe  E.  Thackary,  of  Johnstown.  Penn.. 
has  been  appointed  a  member  of  the  Ameri- 
can Engineering  Standards  Committee  by 
the  president  of  the  American  Institute  of 
Mining  and   Vletallurgical  Engineers. 

Ale-Yander  M.  Boyle,  of  Reno,  Xev..  and 
Weldon  B.  Morris,  of  Goldfield,  have  formed 
a  partnership,  and  hereafter  will  conduct 
a  consulting  engineering  practice  with 
offices  in  the  Xixon  Bldg..  Reno.  Xevada. 

H.  A.  Megraw,  of  the  Kennedj'-Van  Saun 
Manufacturing  and  Engineering  Corpora- 
tion. 120  Broadway.  Xew  York,  has  just  re- 
turned from  a  professional  visit  to  the 
West  Shining  Tree  district,  in  Ontario, 
Canada. 

C.  1,.  Nabers,  for  two  years  with  the 
Clark  interests  at  Jerome,  has  become 
director  of  the  Stephen-Mackay  interests 
in  Arizona,  with  headquarters  at  Phoenix, 
especially  covering  the  Dundee  and  Queen 
Creek  companies. 

Major  Clem  D.  Webb,  proprietor  of  the 
"South  African  Mining  Journal."  has  re- 
turned to  Johannesburg  after  three  years  of 
active  service  in  the  British  Army.  Major 
Webb  has  resumed  his  former  connections 
with  that  publication. 

Capt.  Edward  Steidle,  formerly  in  charge 
of  one  of  the  mine-rescue  cars  of  thr 
Bureau  of  Mines,  was  seriously  wounded, 
resulting  in  the  loss  of  his  right  eye.  dur- 
ing the  fighting  immediately  preceding  the 
signing  of   the  armistice. 

H,  Robinson  Plate  has  moved  his  office 
from  14  Wall  St.,  Xew  York,  lo  the 
Hobart  Bldg..  San  Francisco :  Code.  Bed- 
ford McX'eil.  He  is  president  of  the  Golden 
Gate  Exploration  Co..  and  will  take  charge 
of  the  operating  end  of  the  affairs  of  this 
company. 

Captain  George  S.vkes,  of  the  British  War 
Mission,  who  has  been  in  this  country  for 
the  last  four  years,  will  return  to  London 
in  Alay.  He  will  be  connected  with  Messrs. 
Dutilh-Smith-McMillan  Co.,  as  London  man- 
ager of  their  engineering  and  railroad  de- 
partments. 

W.  H,  Cameron,  general  manager  of  the 
National  Safety  Council.  Chicago,  has  re- 
signed. His  successor  has  not  yet  been 
appointed.  Mr.  Cameron  is  laugely  re- 
sponsible for  the  growth  of  this  institution, 
as  its  activities  have  been  solely  under  his 
direction   since   it    was   organized. 


E.  J.  Maney,  general  manager  of  the 
Shenango  Furnace  Co.  ;  K.  .1.  Welib,  general 
manager  of  the  Republic  Iron  and  Steel  ; 
<'lement  K,  Qainn,  independent  operator, 
and  A.  B.  Coates,  independent  operator,  all 
of  Duluth,  were  present  at  the  toimage  tax 
hearing  before  the  Minnesota  Legislature. 

Robert  J.  Anderson  has  resigned  as  re- 
search metallurgist  with  the  Bureau  of 
Aircraft  Production.  Detroit,  and  will  join 
the  staff  of  the  Bureau  of  Mine^  He  will 
make  special  investigation  in  the  metal- 
lurgy of  aluminum  and  other  non-ferrous 
metals,  at  the  experiment  station  at  Pitts- 
burgh. 

Koji  Inouye.  chief  director  of  Furukawa 
&  Co.,  accompanied  bv  Dr.  K.  Yamaguchi. 
K.  Matsumura.  and  T.  Wada.  will  investi- 
gate mining  and  smelting  operations  in 
the  United  States.  The  party,  while  en 
route  to  Xew  York,  plans  to  stop  off  at 
Chicago  to  investigate  the  electrolytic  re- 
fining of  lead. 

William  lK)eb,  Jr.,  director  and  member 
of  the  executive  committee  of  the  American 
S.  and  R.  Co.,  is  in  Me.xico  City,  with 
other  officers  of  the  company,  conferring 
with  the  Carranza  government,  regarding 
protection  of  the  company's  properties.  Re- 
cent developments  in  Chihuahua  have  been 
unfavorable,  owing  to  the  renewed  ascend- 
ancy of  the  bandit   forces  under  Villa. 

Major  Henr.v  H,  .Armstead  has  received 
his  discharge  from  the  Corps  of  Engineers. 
IJ.  S.  Army,  and  has  been  recommissioned 
a  major  in  the  Reserve  Cori^s.  He  will 
resume  the  active  direction  of  the  Armstead 
Mines.  Inc.,  operating  at  Talaclie.  Idaho, 
and  Kaslo.  B.  C.  During  Major  Armstead's 
absence  the  work  at  Talache  has  been  in 
charge  of  D.  G.  MoLarhlan,  and  under  di- 
rection of  general  manager.  W.  F.  Caldwell. 
in   British  Columbia. 

I.ient,-Col.  J.  C.  Greenway,  who  has  re- 
turned from  France,  and  is  still  suffering 
from  wounds  and  the  effects  of  gas.  has 
been  spending  some  time  at  Chandler.  Ariz., 
with  Dr.  L.  D.  Ricketts.  who  has  a  winter 
residence  there.  He  was  discharged  from 
the  Army  on  Jan.  7.  with  recommendations 
for  the  distinguished  service  medal  and  the 
French  Croix  de  Guerre.  A  banquet  was 
given  in  his  honor  in  Bisbee  at  the  War- 
ren District  Country  Club  by  several  hundred 
business  and  mining  men. 


Obituary 


J.  S.  Anstin,  president  of  the  Tonopah 
Mining  Co..  Tonopah,  Xev..  died  in  Phila- 
delphia on   Feb.    27   from  acute    indigestion. 

William  H.  Yawkey,  one  of  the  largest 
fee  owners  of  iron  properties  on  the  Minne- 
sota ranges,  died  recently  at  Augusta.  Ga. 
He  was  at  one  time  president  of  the  De- 
troit .\merioan  Baseball  Club,  which  in 
1904  he.  together  with  Frank  J.  X^avin. 
purchased.  At  the  death  of  his  father, 
William  C.  Yawkey.  he  inherited  extensive 
lumber  and  mining  interests. 

Captain  Harry  Sineork  died  at  Biwabik. 
Minn.,  on  Feb.  27.  He  was  a  pioneer  in  the 
mining  industin'  of  Minnesota  and  Michigan, 
coming  to  this  country  from  Corn%vall  when 
12  years  old.  After  several  years'  mining 
experience  at  Ironwood.  Mich.,  he  came  to 
Biwabik  before  the  railroad  was  constructed 
and  spent  many  years  in  the  development 
of  that  district.  He  then  returned  to  Michi- 
gan, and  a  few  years  ago  returned  to 
Biwabik  to  aid  in  the  development  of  the 
Aja.x   mine. 


The  Dulnth  Engineers'  Club  held  its  regu- 
lar monthl.v  meeting  at  the  Commercial 
Club   rooms  on   Feb.    19. 

Engineers*  .Soeiet.v  of  Western  Pennsyl* 
vania  held  a  regular  meeting  of  the  me- 
chanical .section  on  Mar.  4.  F.  L.  Egan, 
engineer  of  the  Carnegie  Steel  Co.,  read  a 
paper,  illustrated  with  lantern  slides,  on 
"Steam-Power  Plants  as  Applied  lo  Ve- 
hicles   for    Common    Roads." 

.American  Welding  Society,  a  new  or- 
ganization, will  lie  formed  by  merging  the 
welding  committee  of  the  Emergency  Fleet 
Corporation  and  the  Xational  Welding 
Council  and  any  others  who  may  be  in- 
terested. The  purpose  of  the  society  is  the 
disinterested  distribution  of  information  on 
welding    for    the    benefit    of    manufacturers 


and  purcha.sers  of  welded  goods.  H.  C. 
Forbes  is  secretary  of  the  temporary  as- 
sociation, situated  at  3i  West  39th  St.. 
Xew   York. 


Industrial  News 


.VUis-Chalmers     Manafactaring     Co.     has 

elected  to  the  directorate  C.  E.  Albright  and 
Charles  Hayden.  of  Hayden.  Stone  & 
Company. 

.Morse  Chain  Co.  of  Ithaca,  X.  T.,  an- 
nounce the  removal  of  the  Kansas  Cit.v 
quarters  of  the  company's  Western  repre- 
.sentatives,  the  Morse  Engineering  Co.,  in 
the  R.  A.  Long  Bldg.,  to  suite  211-212 
Finance  Bldg.  W.  V.  Warner  is  the  office 
district  manager. 

.American  Blower  Co,  has  recently  pur- 
chased a  tract  of  20  acres  in  the  .Vorth- 
eastern  section  of  Detroit.  It  is  reported 
that  the  company  plans  to  erect  a  $750, OIM) 
building  to  house  its  manufacturing  busi- 
ness, the  main  plant  of  which  is  now  ai 
1400  Russell  St..  Detroit.  The  company 
also  operates  several  foundries  in  that 
city,  and  branch  factories  in  Wind.sor,  Ont.. 
and  at  Troy,  N'.  Y.  The  consideration  for 
the  real  estate  is  understood  to  have  been 
$125,000.  Completion  of  the  new  plant  is 
expected  to  largely  increase  the  company'.^ 
facilities  and  to  allow  an  ii  urease  in  the 
working  force. 

Xew  Jersey  Zinc  Co.  gave  a  reception  to 
the  trade  press  representatives  on  Mar.  7 
in  the  company's  new  building  at  Xo.  160 
Front  St..  Xew  York.  The  various  steps 
in  the  manufacture  of  zinc  o.xide  were 
shown  by  a  motion  picture.  Views  of  the 
operations  at  the  celebrated  mine.";  at 
Franklin.  X'.  J.,  including  the  hoisting  of 
ore  out  of  the  shaft,  weighing  charge  cars, 
working  a  zinc-oxide  furnace,  the  bag- 
house  and  the  packing  of  the  zinc  o.xide 
in  barrels  and  paper  bags,  were  thrown 
on  the  screen.  In  connection  with  the  lat- 
ter the  company  operates  its  own  barrel- 
manufacturing  plant.  George  C.  Heckel 
explained  the  various  processes  as  they 
were  pictured,  and  afterwai'd  F.  C.  Ryan. 
formerly  of  the  Bureau  of  Alines  and  now 
sales  engineer  of  the  company,  addressed 
the  gathering  on  the  various  uses  for  zinc 
and  the  development  of  the  manufactured 
products,  including  strips,  sheets,  and  wire 
zinc.  Other  speakers  stated  that  zinc  could 
be  spun,  formed,  stamped,  or  plated  in  the 
same  manner  as  other  metals.  The  guests 
then  inspected  the  building,  in  which  the 
use  of  zinc  for  door  fittings,  electric  fix- 
tures, push-button  plates,  window  fittings 
and  In  a  number  of  other  ways  is  demon- 
strated. 


New  Patents 


United  States  patent  .specifications  may 
be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British 
patents   are   supplied   at   40c.   each. 

Metallic  Dust,  Manufacture  of.  Everett 
J.  Hall.  Xew  York,  X.  Y..  assignor  to  Metals 
Disintegrating  Co.,  Inc..  Xew  York,  X.  Y. 
(U.  S.  No.  1.290,181;  Jan.  7,  1919.) 

Metallizing  Process  and  .Apparatus.  John 
M.  Loneyear.  and  John  T.  Jones.  Marquette. 
Mich.,  assignors  to  New  Metals-Process  Co., 
Chicago,  111.  (U.  S.  Xo.  1.289.834,  Dec.  31, 
1918.) 

Metallurgical  JIass — Porous  Air-Charged 
Mass  of  Metal  Containing  Masses  of  Car- 
bon. Daniel  Eppelsheimer.  Middletown. 
1,'hio.      (U.  S.   Xo,    1,290.143:   Jan.    7.    1919.) 

Mill  Liner.  Walter  S.  McKee,  Chicago, 
111.,  assignor  to  American  Manganese  Steel 
Co.,  Augusta.  Me.  (U.  S.  Xo.  1,289,501: 
Dec.  31,  1918.) 

Mill,  Tube.  Andrew  P.  Hachtmann.  AI- 
lentown.  Penn.,  assignor  to  Lehigh  Pulver- 
izer Mill  Co.,  Catasauqua.  Penn.  (U.  S. 
Xo.  1.290.178:  Jan.  7.  1919.) 

Mine  Car  Wheel  and  Axle.  Thatcher  A. 
Parker.  Brazil.  Ind.  (U.  S.  Xo.  1,289  249' 
Dec.   31,   1918.) 

Miner's  Lamp — Attaching  Device  for 
Cap  Lamp.  John  Maurice  Brock.  Brooklvn. 
N.  Y.      (U.  S.  -Vo.  1,289.631  ;  Dec.  31,   1918.) 

Nickel  from  Silicate  Ores,  E.xtraction  of 
Henry  William  Coup.'  Annable.  Egham, 
England,  assignor  to  Xickel  Concentration 
Ltd..  London,  England.  <U.  S.  No.  1,289,- 
072,  Dec.  31,  1918.) 

Well  Drilling— Pipe.  Drill-Rod.  and  Cas- 
ing Puller.  Joseph  Saul  Gendron,  Loma, 
N.  D.      (U.  S.  Xo    1.287.956:   Doc.   17.  1918.) 
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Editorial  Correspondence 
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S.*N     KK.WflsrO.    C.VLIK. — Mar.    7 

The  .\laskB  Junraa   (iold   Minins  Co.  has 

been  authorized  by  the  Commissioner  of 
Corporations  of  California  to  issue  $2,500.- 
000  a(rgr«'Kate  of  its  first  mortgage  7'";  gold 
b<  nds  These  bi.nd.x  are  to  be  issued  for  a 
perio<l  of  lo  veai^,  beginning  Mar.  ih,  1919. 
Of  this  amount  JL.SOn.ooo  aggregate  tare 
value  is  to  he  used  for  the  purpo.Me  of 
funding,  by  exchange  or  otherwise,  the 
floating  debt  of  the  company,  and  $.^00,000 
will  be  required  for  alterations  and  en- 
largements of  the  company's  mill  and  to 
effect  more  extensive  or  more  economic  op- 
erations of  its  property. 

Two  Important  Tungstrn  .MineN  in  Inyo 
County,  the  Unund  V.iIIey  and  Pine  Creek 
properties,  are  temporarily  closed,  awaiting 
the  restoration  of  profitable  prices  for  their 
product.  It  is  expected  that  the  former 
will  resume  about  Apr,  1,  and  the  Pine 
Creek  mine  as  soon  as  weather  conditions 
p«'rmit.  If  the  market  does  not  offer  in- 
ducements for  shipping,  the  concentrates 
will  be  stored.  Tlie  low  price  of  $10  to  $12 
resultant  fi^om  the  cessation  of  the  war, 
and  the  importation  of  2000  tons  from 
China  marketed  at  $10.  induced  Cooi)er 
Shapley.  manager  of  the  two  properties 
named,  to  limit  production,  and  the  most 
economical  way  to  do  so  seemed  to  close, 
especially  at  Pine  Creek,  where  the  snow 
is  5i  ft.  "deep  on  the  summit  and  more  than 
2  ft.  at  Pine  Creek  Falls,  Kishty-two  men 
were  released  by  the  shutdown.  The  Tung- 
sten Mines  Co..  at  Tungsten,  six  miles  out 
of  Bishop,  is  still  operating.  This  property 
and  the  Kound  Valhy  \r*>re  two  of  the  five 
Important  producing  mines  in  the  Cnited 
States,  The  I»ring  mines,  in  Nevada. 
closed  several  weeks  ago, 

PIorHK.    XKV. — Mar.    6 

The  Mineral  Prodnrtion  nf  Mnrnlii  Coanty. 
Nevada,  in  1918.  according  to  annual  report 
of  State  Controller  C.eorge  ,\  Cole,  was  as 
follows:  In  the  Pioche  district,  the  Princo 
Consolidated  was  the  largest  shipiMT.  with 
an  output  of  60,000  tons,  chiedy  iron-man- 
ganese fluxing  ore,  hut  with  a  few  cars  of 
high-grade  silver-lead  ore,  having  a  gross 
vain.'  of  $i).11.fi:',i  fiS,  produced  and  marketed 
at  a  cost  of  $489,870.30.  and  yielding  a  net 
pn^flt  of  $41.82.'!  .18.  The  Virginia-I-ouise 
Mining  Co..  which  made  its  initial  appear- 
ance in  the  producing  class  in  September, 
shipped  3556  tons  of  iron-manganese  flux- 
ing ore  and  performed  IB.'IO  ft.  of  develop- 
ment work.  The  Amalgamated  T*i()Che 
shipped  3900  tons;  the  Con.solldated  Nevada- 
I'tah.  2900  tons;  the  Combined  Metals  lease, 
2200  tons  of  silver-Iead-zinc  ore  and  con- 
centrates ;  the  Mascot  lease  on  the  l*ro\i- 
dence  Mines,  B8  tons;  and  the  Mendha  mine, 
3S  tons.  In  the  British  district,  the  .Nevada 
Copper  Co.  operating  the  Bristol  mine, 
shipped  2400  tonr  of  oxidized  copper  ore. 
In  the  rsroom  district,  the  Oroom  mine 
shipped  1000  tons  of  silver-lead  ore  and  Jig 
concentrates,  having  a  gross  value  of  $81.- 
896.05,  produced  and  marketed  at  a  cost  of 
$71,932.65,  and  yielding  n  net  profit  of 
$9,962  40 

PnOEMX,   .\RIZ. —  Mar.  « 

The  Rill  Re<iiilrlng  KIrrlrlr  nia>.llnc  to  be 
employed  in  shafts  and  winzes  has  been  de- 
feated In  the  Arizona  Legislature;  likewise 
a.  hill  providing  $2,';o,000  for  n  miners'  hos- 
pital Strong  opposition  has  develni>ed  to 
the  "Americanization"  bill  that  would  keep 
foreign  lalior  from  mines  and  iniarrles.  The 
I,«irlsla(ure  has  been  asked  bv  Oovernor 
Campbell  for  funds  to  ixTmlt  n  recon- 
naisMinre  of  n..  cr.io.l  Canvon  country, 
with  a  view   r  -vtiaiever  mineral 

or    Bgrlcult'r  111,,    region    inav 

possess,       A  mmltlee    Is    to    ho 

formed   for    i-  „     ill.ged   fraudulent 

operations  of  -..iriil  (Ml-development  com- 
panies. 

BITTK.    MOXT.— Mar.    A 

riark  Mnnlana  Really  ro.'«  Hnit  against 
Butte    A    Sujierlor    Mining    Co,    which    was 

broiifli'     in    f     S      .s-,,,,r.  .11.     i '..„,.     i,.    ,|..|e, 


Superior  is  .estrained  from  enlering  vein. 
The  decree  also  awards  the  Clark  company 
$178,000  in  damages  for  ores  extracted  by 
Butte  &  Sunerior  from  the  disputed  vein. 
This  decision  a  (firms  that  of  the  Appellate 
Court  at  San  Francisco  in  the  ca.se  of  Elm 
orlu  against  Butte  &  Superior,  the  latter 
allirming  also  Federal,  Judge  G.  M.  Bour- 
(luiti.  who  upheld  Elm  Orlu  on  all  points. 
I'pon  the  alflrmative  action  by  the  Supreme 
Court  hinges  supplemental  proceedings  in- 
stituted by  the  Elm  Orlu.  This  supple- 
mental suit  claims,  by  virtue  of  the  prov- 
ing of  the  P.vle  vein  throughout  the  length 
of  the  Elm  Orlu  claim  since  the  hearing 
of  the  original  suit  just  tiecided  by  the  Su- 
preme Court,  an  additional  520  ft,  along  the 
course  of  the  Rainbow  vein  under  the  sur- 
face of  the  Black  Rock  claim  below  a 
depth  of  about  1100  ft.  The  tonnage  rep- 
resented in  this  additional  vein  area 
claimed  is  much  greater  than  in  that  por- 
tion of  the  Rainbow  vein  now  decreed  by 
the  Supreme  Court  to  belong  to  Elm  t>rlu. 
Putte  &  ,Superior  has  been  mining  in  this 
controverted  ground  from  the  1800  level 
up.  ore  proceeds  being  deposited  with  the 
clerk  of  the  Federal  Court  pending  outcome 
of  the  supplemental  suit.  In  addition,  Butte 
&  Superior  has  put  up  as  security  about 
$700,000  in  Liberty  bonds.  Judge  Bourquin 
decided  Elm  Orlu  had  the  prior  location 
and  that  the  Pyle  vein  united  with  the  Rain- 
bow and  that  the  Rainbow  became  the 
Pyle  vein  below  junction  of  the  two.  but 
he  reserved  decision  as  to  ownership  below 
the  junction,  as  the  court  stated  the  apex 
of  Pyle  vein  at  that  time  was  not  prov^. 
Immediately  the  Elm  Orlu  interests  began 
work  of  proving  it.  and  they  claim  to  have 
opened  and  proved  it  throughout  the  length 
of  .surface  of  the  Elm  Orlu   tract. 

SALT    I.AKK    CITY.    UTAH — Mar.    6 

Wage  Redurtions  have  been  made  at  a 
number  of  camps  in  Utah.  At  TIntIc  there 
has  been  a  general  reduction  of  75c.  per 
shift,  making  wages  at  present  in  force 
$4.50  per  day  for  machine  men  and  $4  per 
day  for  muckers.  At  Bingham  a  reduction 
of  75c,  per  day  was  made  in  February, 
followed  by  a  further  reduction  of  25c. 
going  into  effect  Mar.  1.  At  Park  City  the 
reduction  is  75c.  per  shift,  'Work  is  pro- 
ceeding as  usual  in  all  of  the  camps,  and 
there  has  been  no  trouble.  Labor  is 
growing  more  plentiful, 

DILLTH,  MINN. — Mar.  8 

Iron  Ore  nn  t>nrks  al  l.nke  F.rie  rnrln  on 
Feb.  1  amounted  to  8,633.956  tons,  as  com- 
Iiared  with  10.069,592  tons  on  Feb,  1,  1918. 
Indications  are  for  a  normal  year  of  iron- 
ore   production  on   the   Minnesota   ranges. 

The  Tonnage  Tax  .Httnalinn  in  the  Minne- 
sota  Legislature,  which  was  to  have  come 
to  a  head  on  Mar,  5,  when  the  two  bills 
befiire  the  Mouse  were  to  have  been  voted 
upon,  beeain*'  instead  more  complicated. 
Representative  Bendlxen  has  Introduced  a 
third  hill  calling  for  4*:;  super  fax  on  gross 
value  of  the  ore,  but  allowing  n  deduction 
to  cover  labor  and  freight  costs,  or. 
roughly,  about   70*:^    of  the  mining  costs. 

The  ,\nirrlran  Kederalinn  <>f  Labor  is 
making  a  strong  effort  to  organize  the  labor 
of  the  Minnesota  mines.  To  aid  in  this  a 
weekly  newspaper  has  been  started  at  Vir- 
ginia, and  mass  meetings  have  been  held  at 
various  Important  centers  of  the  .Mesal.i 
RanRe.  The  mines  of  the  Minnesota  range.* 
have  been  npernled  with  non-union  labor 
througlmul  their  entire  history  In  1907, 
the  old  Western  Federation  brought  on  a 
strike  and  attempted  to  organize  during 
the  thro.H  of  it.  and  in  1916  (he  I  \V  W 
rep«nled  the  performnno-,  each  without  sue- 
ce8».  The  American  Federation  of  Ijibor  Is 
working  along  much  more  con.servaiive 
lines,  and  claims  to  have  a  large  member- 
ship among  the  mine   laborers 

IIOIIillTON,    .MK'II, —  .Mar,    H 

The  Larger  I'rodnrera  af  Copper  In  north 

ern    Mli'higan    are   announcing   to   their   ein- 

i.|..>,,.,   that    thiy   are   prepared   In  contintie 

■  xlsting  conditions  for  a  period  of  al 

•iiiee     months    and     possibly     for    six 

notwithstanding  the  situations  that 

St    in  other   InilMstilnl  centers       Kn>- 

i,i.,v..  ,  iin   -.veil   an  olflelals   realize   the  seri- 


ousness of  the  situation,  Cnder  the  cir- 
cumstances there  is  a  general  apprec'ation 
of  the  fact  that  the  larger  properties  were 
wise  in  maintaining  surpluses  of  substan- 
tial proportions  when  the  metal  market 
was  good.  These  are  carried  in  negotiable 
paper  which  makes  It  possible  for  the  com- 
panies to  carry  on  their  work  and  meet 
their  payrolls  regularly.  From  the  point 
of  view  of  the  average  workman  of  the 
district,  there  is  an  argument  for  large 
corporations  in  the  present  situation,  for  he 
knows  that  none  but  the  very  strong  organi- 
zations are  operating  now  or  can  be  ex- 
liected  to.  Copper  stocks  continue  to  pile 
up  on  the  docks,  and  all  shipments  to  the 
i.ril.-r  of   foreign    governments   have   cea.sed, 

JOPLIN,   .MU. — Mar.   8 

The      Piltaburg     Zinc     Co.'s     Smeltery     at 

Pittsburg.  Kan,,  has  been  purchased  bv  the 
-Vewkirk  Smelter  Co.,  just  organized,  and 
will  be  moved  at  once  to  Newkirk.  Okla. 
II  is  an  8-block,  16-furnace  plant,  and  was 
operated  steadily  until  about  a  year  ago. 
It  has  alwa.vs  been  a  coal-flred  distillerv. 
hut  natural  gas  will  be  used  at  Newkirk. 
the  buying  company  controlling  all  the  gas 
in  that  particular  field.  Concentrates  for 
the  smeltery  are  to  be  obtained  from  the 
Joplin  district.  The  Newkirk  compan>-  al- 
ready owns  three  mines,  situated  about  four 
miles  north  of  Joplin,  and  is  just  complet- 
ing a  concentrator  on  one,  has  one  mill 
already  built,  and  will  erect  another  this 
spring,  Hugh  \V,  Thoma.s.son,  of  St,  Loui.«. 
is  president  of  the  company.  The  manage- 
ment will  rest  with  an  executive  board 
consisting  of  Joe  S.  Havs.  ,>f  Newkirk  ;  F, 
E.  Chappell,  of  Endin,  and  William  R  Wil- 
lis, of  Joplin, 

The     rouhnlla     Lead     and     ZInr     Co.    has 

closed  its  mine  near  Puenweg.  Mo,,  after 
10  years'  operation.  The  original  mill  was 
started  In  February,  1909.  and  operated 
continuously  until  September.  1916.  when  a 
new  and  larger  plant  was  erected  to  treat 
all  of  the  concentrates.  During  the  10- 
year  period  the  company  hoisted  2.040,031 
tons  of  rock,  the  best  year  being  1917,  when 
362.506  tons  was  handled.  During  the  last 
three  years  the  rock  cost  has  ranged  from 
$1.16  to  $1.25  a  ton.  The  total  power-plant 
ecst  since  1916.  including  fuel,  labor,  oil. 
repairs,  and  maintenance,  has  averaged 
from  17  to  19c.  per  ton.  The  mill  re- 
covery has  been  79 ""r  The  company  will 
continue,  for  the  present  at  least,  to  operate 
its  mine  al  Carthage,  It  also  owns  other 
mining  ground  in  the  district,  outside  the 
,sheet -ground  zone,  which  it  may  ilevelop. 
Capt.  C.  .S  Smith,  district  manager  for  the 
(M-iinpany,  has  just  returned  from  France 

VIC'TORI.%,  B.  C. — Mar.  S 

.\n  .\mendment  to  the  Mineral  Sorrey  and 
netrlopmenl  .\rl  of  British  Columbia,  giv- 
ing the  resident  mining  ei\gineers  of  the 
province  power  to  enter  into  mines  and 
plants  in  connection  therewith  for  inspection 
ptiriHises.  has  passed  the  Provincial  I>»gis- 
lature  and  will  liect>me  law  on  receiving  the 
ossent  of  the  Lieutenant  Oovernor. 

The    Recent    Rednrtinn    In    Ore    Payment* 

bv  the  Taeomn  smeltery  has  efT«vted  a  num- 
ber of  shipping  iiiines  in  British  Columbia, 
as  well  as  others  ntore  immediately  tributary 
to  the  plant  Pri>ductlon  in  most  cn.ses 
has  been  reduced  from  40  to  50"^,  and  it 
Is  becoming  In  most  Instances  on  the  part 
of  the  shippers  a  case  of  continuing  opera- 
tion merely  for  the  s.ike  of  maintaining  an 
organization  that  will  be  ready  when  mar- 
ket conditions  lmprt)ve  The  smeltery  Is 
operating  only  one  furnace,  whereas  II  had 
three  in  blast  a  year  ago  A  reduction  In 
the  wages  of  employees  amounting  to  1JI% 
of  »vhat  has  been  iiald  tnnk  effect  on  Mar.  1. 
the  mlnlnumi  wage  for  common  lalior  helnR 
now   $3  75  a  day 

The  Propnaal  tn  Rertiire  Wa«e«  and  to  re- 

V4rt  to  the  sliding  scale  In  effect  before  the 
war  made  b.v  th»'  Oranby  Consolidated  Min- 
ing. Smelling  and  Power  Co.  to  Its  em- 
ployees, had  certain  Interesting  features 
It  had  l»een  announced  that  from  Mar.  1 
the  sliding  scale  based  on  the  price  of  cop- 
per would  be  efredlve  Conce.o.slons  wer* 
granted,  however,  to  assure  the  workmen  a 
living  return  during  the  perio.l  of  ilepres- 
sion.       To     nssimltatp     the     extra     cost     of 
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living  until  wholesale  prices  were  reduced, 
the  company  offered  to  pay  a  bonus  of  50c. 
a  day  to  each  man.  It  was  aKso  announced 
by  the  company  that  it  would  absorb  a  loss 
at  its  own  store  of  purchases  made  by  mar- 
ried employees  living  with  their  families  at 
Anyox  in  a  flat  reduction  of  10%  on  all 
purchases  made  there.  It  was  planned  also 
to  reduce  the  cost  of  board  witli  every  two- 
cent  reduction  in  the  price  of  copper  until  a 
minimum  of  $1  a  day  for  board  was 
readied.  Beginning  with  the  price  of  cop- 
per at  21  and  23c..  the  special  50c.  bonus. 
according  to  the  announcement,  was  to  be 
reduced  to  10c.  therefrom  for  each  2c.  in- 
crease in  the  price  of  copper  until  the 
special  provision  for  the  present  cost  of 
necessities  was  eliminated  at  a  point  where 
the  scale  rate  being  paid  is  on  the  basis  of 
copper  at  29  and  31  cents. 


TOROXTO,  OXT. — Mar.   7 
Establishment    of    a    ISriquettinf;    Plant    in 

Saskatchewan  will  not  be  hastened  by  tlie 
report  made  by  R.  deL.  French,  one  of  the 
engineers  appointed  by  the  Lignite  Utiliza- 
tion Board  to  malie  preliminary  inquiries 
before  their  work  of  establishing  a  bri- 
quetting  plant  in  Saskatchewan  was  under- 
taken. Mr.  French  states  that  after  in- 
specting the  briquetting  plants  of  the 
United  States  and  Canada,  he  found  some 
still  in  the  experimental  stage,  and  none 
of  a  type  that  could  be  recommended  as 
suitable  for  Saskatchewan.  At  one  Eastern 
plant  successive  changes  had  been  found 
necessaVy  which  had  run  the  outlay  up  to 
$750,000.  In  this  case  the  byproducts  were 
regarded  as  the  main  consideration,   but   in 


the    projected    undertaking    the    byproducts 
would   not  be   considered. 

Tlie  Gold  Production  of  Canada  in  l;il8 
was  $14,6E8.00n,  a  slight  decrease  from  that 
of  the  preceding  year.  It  is  interesting  to 
note  that  the  Hollinger  mini-,  in  Porcupine, 
accounted  for  practically  40';  of  tliis.  Sil- 
ver, with  21,284,000  oz.,  showed  a  falling 
oft  of  1.000,000  oz..  but  the  value  was 
greater,  on  account  of  the  increased  price. 
Production  of  pig  iron  wa,'^  1.194.IMMI  ton.s. 
an  increase  of  24,000  tons;  steel  ingots  and 
castings.  1,893,000  tons,  an  increase  of 
150,000  tons;  coal.  15.180,000  tons,  an  in- 
crease of  1.150.000  tons;  copper,  115,000.- 
000  lb.,  an  increase  of  fi. 000, 000  lb.  ;  zinc. 
35,000,000  lb„  an  increase  of  6,000,000  lb.  ; 
nickel,  92,000.000  lb.,  an  increase  of  10.000.- 
000  lb. ;  and  lead,  43,846,000  lb.,  an  in- 
crease of  11.300.000  pounds. 
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ALASKA 

ALASIvA  GOLD  (Juneau) — In  Febru- 
ary milled  162,400  tons  ore.  averaging  $.837 
per  ton  (January.  151,515  tons  milled). 
Extraction,  77,3  7c  :  tailings  loss.  19c.  per 
ton. 

ARIZONA 

Cochise    County 

CALUMET  &  ARIZONA  (Bisbee)  — 
February  production  of  copper  was  2,872,- 
000  lb.  :  January,   2,284,000  pounds 

PHELPS  DODGK  (Bisbee) — February 
production  of  copper  was  9,185,000  lb. 
(Januarj-,  11,878,733  lb.)  of  which  8,443,- 
()00  lb.  came  from  company's  mines  and 
742,000  lb.  from  custom  ores.  Company's 
Mexican  mines  contributed  1,775,000  lb. 
to   total. 

SHATTUCK  ARIZONA  (Bisbee)  — 
February  production  was:  376.166  lb. 
copper  (Januarv,  622,226  lb.'  ;  181. C79  lb. 
lead;  11,725  oz.  silver;  and  58.40  oz.  gold. 

JOHNSON  DEVELOPMENT  (Johnson) 
— Breakdown  of  hoist  forced  suspension  of 
work  until  parts  can  be  received  from 
factory. 

KEYSTONE  COPPER  (Johnson) — Oper- 
ations resumed  Feb.  2  0  with  one  shift  on 
development  work.  Property  shut  down 
Feb.    1. 

MAMMOTH  LEASE  (Johnson) — Closed 
down  and  equipment  moved  to  Klondyke, 
CJraham  County,  and  installed  on  lead- 
silver  property  being  worked  by  same  com- 
pany.     Robert    Mackay,   manager. 

THUNDERBOLT  (Johnson)— Putting  in 
foundations  for  125-hp.  four-cylinder  Law- 
son  oil  engine.  600-ft.  Ingersoll-Rand  belt- 
driven  compressor,  and  Leyner  drill-sharp- 
ener, all  of  which  are  on  ground  ready  for 
installation.  Contract  let  to  sink  shaft 
500  ft.  from  300  level.  V.  C.  Joslyn, 
manager. 

Gila   County 

OLD  DOMINION  (Globe) — February 
production  of  copper  by  smeltery  was 
2.360.000   lb.  ;  January.   2.812,000   pounds. 

INSPlR.\Tli)N  (Miami) — February  pro- 
duction of  copper  was  6,600,000  lb. ;  Janu- 
ary,   6,500,000    pounds. 

MIAMI  (Miami) — February  production 
of  copper  was  4.462.578  lb. ;  January,  5,- 
273,260   pounds. 

Fima    County 

NEW  CORNELIA  (Ajo) — February  pro- 
duction of  copper  was  5,028,000  lb.;  Janu- 
ary,   4,318,000    pounds, 

Santa    Cruz   County 
BLAND     (Patagonia) — Putting     in     new 

hoist  ;   will   sink   to    2.111   feet. 

MAGNIFICENT  (Patagonia)  —  Under 
development  by  E.   T.  Sheehy. 

MORNING  GLORY  (Patagonia)— Under 
development  by  .Southern  Arizona  Mining 
and  Smelting  Co.,  with  K.  R.  Shaw  in 
charge.      Property   lies   west  of   the   Mowry. 

Yavapai    County 

JEROME  MINKS  have  cut  wages  25c. 
more,  with  the  understanding  that  this  will 
b-»  final.  Miners  now  receive  $4.90.  Rela- 
tively few  men  retained  in  United  Verde 
and  United  Verde  Extension  tor  care  of 
workings  and  machinery.  Preparations 
being  made  for  much  construction  and  de- 
velopment work. 


CTRAND  ISLAND  (Jerome) — Crosscut  on 
500  level  now  about  170  ft.  from  shaft  and 
in   iron-stained  schist.     Water   increasing. 

VERDE  COMBINATION  (Jerome)— 
Completed  50  x  12  x  18  ft.  station,  and 
drifting  both  ways  on  schist  contact  on 
1300   level. 

CALIFORNIA 

Calaveras  County 

SHEEP  RANCH  (San  Andreas) — Devel- 
opment discloses  large  ore  reserves  at  1500- 
ft.  depth.  Large  producer  in  early  days. 
Now  operated  by  (jolden  Gate  Exploration 
Company. 

UNION  (San  Andreas) — Reported  op- 
tioned by  W.  J.  Loring.  Mine  formerly  a 
large  producer.  Situated  on  east  branch 
of   Mother  Lode. 

Nevada    County 

EUREKA  (Grass  Valley) — Roanise  Min- 
ing Co.  dissolves  corporation,  formed  in 
1885,  and  distributes  assets.  Mine  recently 
sold  to  Fred  W.  McNear,  of  San  Francisco. 

Placer    County 

PLACER  CLAIMS  on  American  River, 
adjoining  bars  dredged  by  Guggenheims 
and  other  operators,  recent  sold  at  trustees' 
sale  for  about  $10,000.  Dredge  included  in 
sale.  B.  J.  Corrigan,  of  Stockton,  Calif., 
was  successful  bidder. 

Plumas   County 

ENGELS  (Engelmine) — Wages  of  sur- 
face men  cut  50c.  per  day  and  bonus  sys- 
tem discontinued  underground.  Straight 
pay  for  overtime  and  Sundaj-s.  New  office 
building  to  be  constructed  at  lower  mine. 

Sha«ta    County 

MAMMOTH  (Kennett) — February  pro- 
duction of  copper  was  1,506,000  poimds. 

Tuolumne   Count.v 

CHROME  ORE  of  high  grade  taken  from 
McCormick  mine,  recently  purchased  by 
San  Francisco  buyers,  said  to  be  first  ship- 
ment since  drop  in  price  following  armis- 
tice.    Mine  a  gold  producer. 

COLOR.AUO 

Clear   Creek  County 

BIG  FIVE  (Idaho  Springs) — New  tun- 
neling machine  installed  about  500  ft.  from 
portal  by  W.  E.  Dean  and  P.  M.  McConnell. 
of  Superior.  Wis.  Test  run  being  watched 
with  interest.  First  tunneling  machine  to 
be  tried  in  district  since  failure  of  .Sigafoos 
macliine.  installed  several  years  ago  near 
Georgetown.  Machine  is  designed  to  cut  6 
by  8-ft.  tunnel.  Inventors  claim  it  will 
I'ut  about  20  ft.  of  tunnel  per  day.  Ma- 
chine consists  of  eight  horizontally  dis- 
posed hammers  or  stamp.'-',  wliich  punch  the 
rock  in  tunnel  brea.'^t.  Power  supplied  by 
four   electric   motors. 

Gilpin   Counly 

BECKY  SHARP  (Russell  Gulch) — Prop- 
ert.v  under  development  during  last  six 
months  by  Hughes  &  Threewit  Four-foot 
vein  opened,  from  which  five  carloads  have 
hfen   shipped  averaging  about   $90  a   ton. 


FAIRFIELD  (Russell  Gulch) — New  com- 
pressor and  other  equipment  recently  in- 
stalled.    J.  N.  Thouvenell,  manager. 

San  Miguel   County 

TELLURIDE  SHIPMENTS  in  February 
were:  Tomboy,  37  cars  concentrates; 
Smuggler-Union  and  Black  Bear,  70  ;  total. 
107.  Shipments  for  February,  1918,  were 
141   cars. 

Teller    County 

AMERICAN  EAGLES  (Cripple  Creek) — 
Being  developed  by  Stratton  Cripple  Creek 
Mining  and  Development  Co.  Lessees  pro- 
ducing ore  on  split-check  leasing  system. 
Ore  liauled  from  Midway  station  l)y  teams 
of  Colorado  Trading  and  Transfer  Com- 
pany. 

DEERHORN  (Cripple  Creek) — Develop- 
ment will  be  resumed  by  W.  C.  CJreen  under 
lease  from  Stratton  Cripple  Creek  Mining 
and    Development    Company. 

JERRY  JOHNSON  (Cripple  Creek)— De- 
velopment in  progress  on  tliree  lower  levels, 
deepest  being  at  950  ft.  from  surface,  also 
between  third  level  and  surface.  Opening 
considerable  milling  ore.  Shipments  will 
be  resumed  in  near  future.  J.  W.  Graham, 
of  Denver,  is  president  and  general  man- 
ager. 

YELLOW  BIRD  (Cripple  Creek)— Being 
developed  and  operated  under  lease  bv  Mur- 
ray Colgin,  of  Cripple  Creek.  Three-foot 
vein  of  merchantable  ore  opened  25  ft. 
below  surface. 

CRESSON  (Victor) — Drifting  in  progress 
on  ninth,  tenth,  and  eleventh  levels,  with 
promising  results.  Networlv  of  small  veins 
opened  on  eleventh  level  for  distance  of 
1110  ft.     A.  L.   Bloomfield.  general  manager. 

VICTOR  (Victor) — Property  being  de- 
\  eloped  and  operated  by  Komat  Leasing 
Co..  under  lease  from  Smith-Moffatt  Min<-s 
Co.  About  40(»  tons  of  ore  produced  during 
January,  and  about  340  tons  during  Feb- 
ruar.v.  Ore  is  of  milling  grade,  averaging 
about  $12.50  per  ton;  shipped  to  Golden 
Cycle  plant,  Colorado  Springs,  for  treat- 
ment. 

IDAHO 

Lewis    County 

DEER  CREEK  (Forest) — Installation  of 
125-ton  mill  completed,  replacing  plant  de- 
stroyed by  fire  in  llUfi.  Equipped  for  amal- 
gamation, concentration,  and  flotation.  W. 
J.  Orr.  president  and  manager. 

Shoshone  Count.v 

AHMSTEAD  MINES  (Talache)— Six- 
l.undred-foot  raise  comiiU-ted  from  No.  3  to 
No.  2  tunnel,  giving  point  of  exit  through 
No.  3  for  1600  ft.  of  ore  reserves  above 
No.  3.  Talache  property  now  ready  for 
a  mill,  mine  being  well  proved  and  opened 
up.  Expected  that  .\l  ij.  11.  H.  .Vrmstead. 
jusl  (lis<-liarged  from  service,  will  take  up 
problem  of  ronstruelion  upon  arrival.  O. 
B.  Hofstrand.  of  Salt  Lake  City,  will  lie  in 
charge  of  construction. 

INTERSTATE  CALLAHAN  (Wallace)— 
Production  sus|)ended  on  Mar.  1.  Detailed 
otticial    statement    given    .'Isewhere    in    this 
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TAMARACK  ft  CUSTEK  (Wallace)— Di- 
rectors reelected.  Stockholders  ratified 
purchase  of  control  of  adjoininir  Union 
irroup  for  $13,S.OOO.  of  which  $63,000  i.s  to 
be  spent  in  development.  F*urchase  of  In- 
dus ^oup  adjoining  also  ratified. 
KA.NS.VS  . 
Ja|>lin    nistrirt 

FEDKR.AL,  M.  A.V1>  S.  ( Hock.rv  ille. 
OI<la.) — New  concentrator  on  Brew.«ti'r 
tract  almo.st  completed.  .\t  Uucky  ( >  K. 
mine,  near  by.  Federal  company  i)rodnced 
380  ton.-i  of  conientrates   in   February 

LOl'ISI.\N.\ 


(-air 


Parish 


UNION  .^tTLPHVR  (Sulphur)— Oni- 
pany's  suit  apainst  Preeport -Texas  Co.  dis- 
missed on  Mar.  4.  Union  company's  patents 
beine  held  invalid.  Opinion  filed  by  Judge 
Buftinpton.  of  f.  S  rirouit  Court  of  .\ppeals. 
case  havine  birn  appealed  from  U.  .S  Di.s- 
trlcl   Court  of  Delaware. 

MK'lIKi.W 
Clipper     District 

WOIA'KRINK  (Kearsarge) — Practically 
every  drift  finished  lo  boundary  a  month 
ago.  Work  now  confined  lo  back  stoping 
and  to  sufh  operations  in  u|iprr  le\i-ls  as 
openings  beyond  footwall  indicate  may 
prove  valuable  in  copper  retui'ii.  U(K*k 
tonnage  maintained  without  difficulty. 
Policy  pursued  of  taking  out  everything  that 
can  be  mined  at  profit. 

MOHAWK  (Mohawk) — Teritory  south  ot 
No.  6  shaft  continuing  to  show  up  well. 
New  openings  throughout  mine  indicate 
general  physical  betterment.  Working  full 
time  on  reduced  pay. 

Gogebic  Kan^re 

■  Has       completed 
lift. 

BROTHERTON  (Wakefield)  —  Clo.sed 
permanently,  owing  to  lack  of  merchant- 
able ore.  .Sunday  I.4ike  mine  also  closed, 
hut   temporarily. 

^lenominee    Range 

CHATHAM  (Stamhaught— Mine  worked 
out  and  closed.  Tully.  Tobin,  Zimmerman, 
and  Wauseca.  al.so  In  the  Iron  River-Crys- 
taJ    Falls  district,  closed  down. 

MIXNKSOT.X 


Cuyun 


Range 


MANOAN  .Vo.  L'  (Ironton) — Surface  plant 
of  this  underground  mine  of  Mangan  Iron 
and  Steel  Co.  dismantled.  Property  lea.sed 
late  In  1918  lo  Mahnomen  Mining  Co..  and 
will  be  stripped  as  extension  to  Mahnomen 
pit. 

BRSSKMKR  IRO.V  (Manganese)— Com- 
pany dl.ss.ilved  by  Judge  Dicken.soii  in 
Minneaimlis  on  Feb.  1'7  on  stockholders' 
petition.  Wa.s  active  during  winter  of  1917- 
1918.  and  sunk  shaft  cm  pnijiertv  In  .Sec- 
tion 6-4H-:;».  stopping  operations"  in  .\pri?. 
1918.  on  iccounl  of  lack  of  merchantable 
ore. 

PR^:aTO^•  (Manganese) — Manganiferous 
iron  property  partially  ilevelnped  bv  Coates 

*  Tweed  in  latter  half  of  19)8.  and. closed 
down  Kec.  I.  1918.  and  later  turned  back 
lo   fee  owners,   was   taken   over    Feb.    :;!    by 

•  'anadlan  syndicate,  which  promises  devel- 
opment. 

IDA  .MAK  (Trommald) — Shut  down  Feb 
27   until   •'oiulilions    Improve. 

MKRRITT  (Trommald) — Production  and 
all  #ork  Husi>ended  on  Feb.  ■.'7.  with  ex- 
ception of  driving  drift  between  .Nos.  I  and 
:;  shafts,  and  enlarging  of  .No.  I  shaft  to 
l>ermlt  Installing  two  skliis  and  deepening 
from  U'O  to  I2n  level.  .Shutdown  tem- 
porary, pen  ling  develnpnienlH  In  labor,  ore 
price  and  taxation   situations 

NOP.TII  H.VNdF,  IRON  (Trommald)  — 
r-onipiinv  orK,in)r.ed  l>v  Adiiins  interests  lo 
handle  lease  on  .VJ  of  .VWl  of  Section  4-46- 
■-'9.  which  Adtmr  I  levelopment  Co  has  been 
dev.loping  un.ler  oinli.n  HrllllnK  and  un- 
derground lev.  |i.|. iii.nl  work  has  disclosed 
large  body  of  m.  rehaniable  and  washable 
iron  ore  Now  making  .small  shipment  of 
wash  malerl.il  for  test  purixi.ses.  Wages 
cut  fiOc.  per  day  on  .Mar.  I.  without  opposi- 
tion from  employees 

Mr«nhl    Ranee 

DKACON  (Kinney)  — Ahnndnn.d  on  Feb. 
M,  at  which  time  leB.«e  explreil  .Mine 
originally  opened  lo  li(|uldate  ndvniiee  roy- 
alty pnymrnlM  jirwl  has  hei-n  a  tronlilesotne 
oneralion     thrnuKhniit  If     produced     atiotll 

ir.n.iUKi     l..l,^     iiMiing     Inst     year    of    op«.rB- 


WACOOTAH  (Mountain  Iron) — Open  pit 
of  Pitt  Iron  Mining  Co.  being  equipped 
with  modern  machine  shop,  C.  K.  Moore, 
superintendent 

:«H>NT.4>.\ 

.Sauders    County 

SILVER  KINC.  (Thompson  Falls) — Silver 
King  Mining  Co.  incorporated  by  Kellogg, 
Idaho,  men  to  oper-.ite  Silver  King  mine. 
Following  officers  named:  I>.  W.  Price, 
jiresident  ;  1 1.  W.  Haefeli.  vice-presidint  : 
Tliomas  Fluke,  secretary-treasurer.  Di- 
rectors include  these,  and  also  A.  J.  Brain- 
ard   and   R.    R    Price. 

Silver  Bow  County 

-VNACONDA  (Butte) — February  produc- 
tion of  copper  was  12.400,000  lb.  :  January, 
I  i). 900.000   pounds. 

Bl'TTR  &  SUPERIOR  (Butte)  —  Febru- 
ary production  wa.s  4.175.000  lb.  zinc  in 
concentrates  (January.  9.4.tO.OOO  lb.)  and 
78,000  oz.  silver  (January.  178.0()0  nz.). 
The  recovery  was  94^;    both  months. 

BAST  BUTTE  (Butte) — February  pro- 
duction of  copper  by  smeltery  was  «33,560 
lb.  ;  January,  2,291,9,')0  lb.  Decrease  dircct- 
\y  due  to  recent  labor  strike. 

TUOLUMNE  COl'PKR  (Butte) — Fehru- 
ar.v  production  was  123,824  lb.  copper:  19,- 
IM;r>  oz.  silver  and  21.3  oz.  gold. 

NKVAI).\ 

Nye    County 

TO.NOPAH  SHIPMENTS  for  week  ended 
.Mar.  1  were  75fi8  tons,  having  gross  milling 
value  of  ?I28,(;,ifi.  Shippers  were:  Toiiopah 
Belmont,  2260  tors:  Tonopah  Mining.  1100, 
Tonopah  Extension,  2056:  West  End,  858- 
.Montana.  341:  Jim  Butler.  342:  Tonopah 
Divide.  245:  MacNamara,  210:  Halifax, 
i»l  :    and    North    Star.    55. 

OKI,AII(>.>l.\ 

Joplin     I>i.«trirt 

LUCKY  JENNY  (Hockerville) — Leased 
by  owners  to  L.  .Vrgyle  and  George  Sulli- 
van, of  Miami,  Okla.  Property  has  practi- 
cally new  concentrator. 

SEALS  &  CO.  (Joplin) — To  erect  mill  to 
handle  tailings  at  old  New  State  mine,  at 
Commerce,  Oklahoma, 

DENNY  BROS.  (Miami)— Will  operate 
I'oor  Boy  mine,  recently  taken  over.  Will 
use  hand  jigs  only  for  the  present.  Poor 
Boj'  north  of  Miami. 

INDIA.N  QUEEN  (Miami)— Will  sink  to 
second  ore  level.  W.  W.  Hanlon,  of  St. 
I>ouis.  Mo.,  elected  president.  J.  E.  Em- 
hart,  of  Miami.  Okla..   is  manager. 

LITTLE  JEWEL  (Miami)— Has  bought 
Miami  Sunrise  mine,   near  Quapaw. 

OKO  LEAD  A.ND  ZINC  (PIcheD— Has 
taken  over  Southland  lease  In  North  Cen- 
tury and  expects  to  build  mill  this  spring. 
Development  in  progress. 

SOITII     n.VKOT.V 

renningti.n    <  oufly 

A.MERli'.V.V  Tl.N  A.ND  TU.NMSTE.N  (Hill 
I'lty) — .Name  changed  recently  at  stock- 
holders' meeting  to  .American  Tin  Mining 
•  'o.  Additional  e(|uipment  authorized. 
Ralph  A.   Meyer,  engineer  In  charge 

ITAII 

Juab   County 

TI.VTIC  SlllPMK.NTS  in  February  wen. 
585  ears  from  21  .ihippers.  In  January 
t;«7  ears  shipped.  We.ither  mild  until  lately, 
when  heavy  snow  fell  (jiiaranline  due  to 
Infiuenza    lifted   Mar    2. 

PROVO  MlNlNi!  (Kurekn)  — New  Inter- 
ests In  control  :  .1  S.  Herry.  president  Ad- 
joins TIntIc  Standard. 

TINTIC  PAY.MASTER  (Eureka)- Re- 
cently Incorporated  to  develop  large  acreage 
in  TIntIc  district  .New  equipment  to  be 
Installed  W.  I  Snyder,  president  :  J.  Will 
Knishl.    vice-presldenl. 

TINTIC  ST.VNDAnn  (Kurekn)  — New 
eleclrlc-driven  hoist  in  operation  at  No  2 
shaft.  Installed  back  of  old  hoist ;  latter 
transferred  to  .No.  I  or  old  shaft  New- 
spur  to  Denver  A  Itio  Orande  at  Alberta 
to  he  completed   by   .Inly    I 

Halt    l,akr    Cninity 

ALBION  CONSOLID.VTED  lAltn)  — 
Consolidation  of  Albion  and  Altn  (iermnnla. 
controlled  by  Watson  Interests,  of  .South 
Hecla.  Utah,  and  Mineral  Flat  propertv. 
conlnilleil  by  Knights.  Comfirlses  In  all 
noil  acres  extending  from  Alta  Into  Ameri- 
can Fork,  onicers  (!  H  Watson,  presi- 
dent ;  Herman  Bamberger,  vice-president  : 
H  T.  Hatfield.  J  W  Harrington,  .1  Wil- 
liam  Knight    and   R     K    Allen,   direcloni. 


UNITED  BINGHAM  (Bingham  Canyon) 
— Reorganization  of  old  Bingham  Amal- 
gamated meeting  sufiport.  Stockholders  on 
payment  of  Ic.  a  share  to  receive  share  lor 
share  in  new  company,  capitalization 
1.0110,0110  shares,  and  Jioo.aoo  in  treasury. 
Funds  from  Ic,  fiaytnent  to  be  used  in  clear- 
ing up  debts.     A,  L.  Marks  president. 

Summit    County 

PARK  CITY  SHIPMENTS  week  ended 
Mar.  1  Were  4,279.260  lb.  crude  ore  and 
concentrates. 

SILVER  KI.NC,  CO.VI.ITION  (Park  City) 
—Conditions  underground  imfiroved  in  last 
30  days.  Mill  running  at  half  capacity,  or 
about  150  tons  per  day.  Statement  bv 
Lafayette  Hanchett.  consulting  engineer 
Shipped  1,282,520  lb.  crude  ore  and  concen- 
trates  week    ended    Mar.    1. 

NAII.DRn-ER  (Park  City)— Under  lease 
to  J.  I),  Fisher  and  C.  L.  Rood.  Raise 
from  700  level  up  11a  ft.:  ore  followed  60 
ft.  vertically.  Work  to  be  continued  to  350 
level  upward  and  to  950  downward. 

.w.\shin<;ton 

Stevenii    County 
UNITED      COPPER      (Chewelah)— Cray 
rt>i.per   ore   carrying   silver   struck    in    50-ft. 
winze  sunk  from   1300   level.     Find  causing 
eommetit. 


C.\NAI)A 

British    Colnmbia 

GRANBY  CO.NSOLin.\TED  (.\nyox) — 
Fire  on  Mar.  2  damaged  smeltery  roof  and 
converter  building  stofiping  operations. 

RAMBLER-CARIBOO  (Three  Forks)— 
Post  ottlce  at  Three  Forks  closed  tem- 
porarily. Communications  to  companv 
should  be  addressed  to  Sandon.  B.  (^ 
Branch  office  at  503  Spokane  &  Eastern 
BIdg..  Siiokane,  Wash,  A,  F  McClaine  is 
liresident. 

TUDHOPI-;  KLECTRIC  METALS  (Van- 
couver)— Erecting  small  electric  furnace  on 
False  Creek,  primarily  for  reduction  of 
.scrap  metal. 

Ontario 

MONDEATJ  (Boston  Creek) — Option  held 
by  Timmins   interests  has  been  dropped 

ADANAC  (Cobalt)— Shipping  milling  ore 
to    I  iinnnion    Reduction    Co.    for   treatment. 

McKI.NLEY  DARR.\GH  (Cobalt)— <lre 
reserves  estimated  to  contain  852,754  o». 
after  production  for  year  of  1.014.678 
ounces. 

OPHIR  (Cobalt) — oCbalt  vein  with  low 
silver  values  cut  on  580  level.  Propertv 
under  option   to   .Nlpissing. 

,.„'<J'7'''J^'''i^'^'"'^-^l'  NICKEL,  (Copper 
(  lift) — Production  now  2000  tons  of  matte 
a  month,  with  talk  of  cutting  still  further 
to  1000  tons.  During  1918  production  was 
;'.."' J" '^ J"  '"'"'  "  month.  Ijirge  numbers 
laid  o(T  but  complete  organization  Is  being 
retained. 

BURNSIDE  (Kirkiand  I^ke)— Negotla- 
lions  under  way  for  amalgamation  with 
Tough  (lakes  and  Sylvanite.  Tough  Oakes 
has  good  mill  and  no  ore:  the  others  have 
no    mills,    but    are    suppo.sed    to    have    good 


e  bodies. 


MK.MCO 


LA  CUAUHTEMOC  M  A.ND  S  CO..  of 
Seattle,  W.ish..  which  has  developed  proper- 
lies  in  Morelos  and  Guerrero.  Mexico.  Is 
about  to  resume  operations  after  being  shut 
down  for  .wveral  years  owing  to  disturbed 
ctnditions.  according  to  official  statement. 
Charles  R.  Llttiefieid.  \  ice-president  ar- 
rived ill  Mexico  City  on  .Mar  8  lo  arrange 
necessary    preliminaries  Companv    owns 

Cuauhtemoc  and   Tres   Estrellns   mines,    sil- 
ver-lead producers 

llHja    Caiirornla 

COMPAGNIE  DU  BOLEO  (Santa 
Rosalia) — January  production  of  copper 
was  1. 654.240  11.  :  December.  1.786.840 
imunds 

^onnrn 

<!RI:i:ni;-CA\ANEA       iLa      Cananenl  — 
February      production      was      3,000,000      lb, 
copper  (Januaiy,  same),   112.870  os    sliver 
and    660    oi     gold 

I'KRI' 

4niiln 
CERRO     DE     I'ASCO     (La     Fundlclon) 
I'el.ruary     prodiielion     of     copper     was      1 
r.Sfi.ooo   lb  ;  January.  5,836.000  pounds 

itKi.diAN  rnxio 

UNION  MINIKRE  DE  HAUT  KATANGA 
iKMsabefhvlllel-.laniiary  production  of 
copper  was  3. 306. "toil  ||,  ;  December  .'Sl.'!- 
244  fwunils 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
change 

Silver 

Mar. 

Sterl- 
ing 
Ex- 
change 

Silver 

Mar. 

New 
York, 
Cents 

Lon- 
don. 
Pi-nee 

New 
York, 
Cents 

Lon- 
don, 
Pence 

6 
7 
8 

4  7575 
4  7575 
4.7575 

lOIJ 
lOli 
lOli 

47i 

47; 

47J 

10 
II 

12 

4  7575 
4  7575 
4,7575 

101! 
10U 
lOIJ 

47J 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  ^lETALS  IN  NEW    YORK 


Copper 
Electro- 

Tin 

Lead 

Zinc 

Mar. 

lytic 

Spot.t 

N.  Y. 

St.  L. 

St.  L. 

I4J 

5.05 

6.125 

6 

®lt| 

68 

5.25 

©5.10 

®6.I7J 
6.10 

7 

'^\t\ 

68 

5  25 

5  05 

©6.15 
6.10 

8 

®I4i 
I4J 

68 

5.251 

5.05 

©6.  15 
6.05 

10 

©14} 

68 

5  25 

5  05 

©6.10 

I4J 

5.  22 J 

5.00 

6.00 

II 

®Mi 

68 

(a;5  25    (3)5.05 

©6  05 

HI 

5  22jl      5.00 

6  00 

12 

@14i 

68 

@5  25  l@5  05 

@6  05 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  aa  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  che  pre- 
vailing values  of  the  metals  for  the  deliverieB  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  Special  shapes 
command  a  premium  and  cathodes  sell  at  a  discount 
of  0.  I  25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 

IFor  American  tin  of  99%  grade. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Mar. 

Spot 

3M. 

Spot 

6 

7 
8 
ID 

n 

12 

74 
74 

77 
77 
76i 

70i 
70i 

73 

73-1 
72! 

(o) 
(a) 

(o) 
(a) 
(a) 

234' 
239 

242! 
2385 
236 

226J 
232j 

235 
232 
229 

28 
28 

'28' 
28 
28 

25 
25i 

255 
255 
255 

375 
38 

38 
38 
38 

<a>  No  quotations. 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal  Markets 

NKW    YORK — Mar.    12,    1919 

A  fair  busine.ss  wa.s  done  in  copper,  lead, 

and   zinc  during  the   week   at   substantially 

nchanged    prices,    except    in    the    case    of 

spelter,     which    declined     further.       At    the 

close   copper   was   also   weaker. 

The  stocks  of  metals  in  the  possession  of 
the  British  Ministry  of  Munitions  on  Mar.  1 
and  at  the  begrinnins  of  previous  months 
were  as  follows,   in  tons  of  2000  pounds: 

Jan.  1  Feb.  1         Mch.  1 

Popper     40,320  46,907  57,538 

r,ead  ...70,394  ilG,872        112,070 

Zinc       "         ■     ...33,925  35,435  40.660 

Aluminum'     13,392  14,664  14,564 

Nickel    2,325  2,6,4  2,612 

Antimony 3.929  4,178  4,844 

During-  January.  1910  Great  Britain  im- 
ported   copper,    lead,    and    zinc    as    follows: 


<-"opper  from  United  State.s.  8847  ton.s ; 
from  Chile,  1943;  from  Australia,  517.  Lead 
from  Spain,  5447  :  from  United  States 
(Mexican  lead)  11,504;  from  Australia. 
4329.  Zinc,  11,187  tons.  The  January  im- 
portation represents,  of  course,  metals  that 
were  afloat  in  December  or  shipments  from 
stocks  in  foreign  countries,  and  these  ar- 
rivals e.iiiilain  the  increase  in  the  stocks  in 
Great  Britain  during  January.  Doubtless 
the  same  condition  continued  during  Feb- 
ruary. 

The  London  metal  prices  for  Mar.  5, 
which  were  not  received  at  the  time  of 
going  to  press  with  the  Mar.  8  issue,  are  as 
follows:  Spot  copper,  £74;  3-mo.  copper 
£70J  ;  electrolytic  copper,  no  quotation  ;  spot 
tin,  £230;  3-mo.  tin.  £222.'.;  spot  lead, 
£28  ;   3-mo.    lead.    £23J  ;   spot   zinc,    £38. 

Copper — After  the  time  of  closing  our 
review  last  week,  an  additional  sale  of 
2,000,000  lb.  was  made,  making  the  total 
for  the  week  22,500.00(1  lb.  of  electrolytic 
copper.  This  week  the  sales  have  been 
lighter,  the  iggregale  of  our  reports  being 
a  little  more  than  10,000,000  lb.,  which  in- 
cluded one  large  sale  for  future  delivei'V- 
The  rest  of  the  business  was  done  in  lots 
of  100,000  to  500,000  lb.,  the  dally  totals 
showing  no  great  differences.  The  business 
was  shared  by  all  of  the  producers.  In  gen- 
eral the  price  was  l.^jc,  delivered,  but  if 
a  buyer  demanded  the  old  terms  of  "de- 
livered, 30  days"  he  was  likely  to  get  it, 
numerous  sales  being  actually  made  on  that 
basis  during  the  last  week,  wherefore  the 
New  York  net  cash  etiuivalents  were  14Sc. 
'5)143c.  It  is  much  to  be  regretted  that 
the  copper  business,  wiiich  during  the  war 
became  established  on  a  cash  basis,  shows 
signs  of  reverting  to  the  old  conditions  of 
time  for  payment.  However,  this  is  a 
buyers'  market,  and  sellers  have  to  defer 
to  demands  more  than  they  would  other- 
wise. 

During  the  afternoon  of  Mar.  12  copper 
was  freely  offered  at  14§c.,  and  a  consid- 
erable lot  was  sold  for  export  at  that  price. 
Advices  from  London,  both  by  mail  and 
cable,  indicate  that  more  interest  is  being 
shown  in  copper  there,  the  price  having 
fallen  to  a  level  that  attracts  the  notice  of 
consumers,  who  exhibit  new  confidence. 
The  quoted  prices  are  probably  above  ac- 
tual sale  values.  American  copper  is  being 
offered  in  many  forms,  one  lot  of  1000 
tons  of  "shell  bands"  having  been  going 
the  rounds  both  in  Great  Britain  and 
France.  The  sales  that  have  been  effected 
abroad  have  been  the  result  of  sharp  cut- 
ting   of    prices. 

On  Mar.  10  the  wire  drawers  reduced 
their  price  for  wire  to  17(5)17Jc.,  corre- 
sponding to  143®  15c.  for  wire  bars,  ac- 
cording to  how  the  differential  is  figured. 
There  is  a  good  deal  of  variation  in  differ- 
entials  at    present. 

We  hear  that  in  Siberia  the  Kyshtim 
company  has  a  stock  of  several  thousand 
tons  of  copper,  for  which  at  present  it 
has  no  market,  owing  to  the  general  dis- 
organization of  affairs,  especially  of  the 
Siberian  railway. 

Referring  to  the  conference  with  the  cop- 
per   producers    in    New    York    Mar.    3,    the 
Director  of   Sales   of   the   War    Department 
.  authorizes  the  following  statement : 

"The  producers  present  at  this  confer- 
ence represented  approximately  90':;  of 
the  copper  production.  .V  tentative  agree- 
ment was  reached  whereby  the  copper  pro- 
ducers will  market  the  Government  surplus 
copper  at  the  prevailing  market  price, 
charging  the  Government  the  actual  coat 
of  so  doing.  It  will  be  distributed  by  the 
producers  in  ef)iinection  with  their  own 
product,  the  minimum  monthliv  amcnini 
being  fixed  and  the  actual  amrunt  disposed 
of  being  a  .:ertain  percentage  of  their  total 
sales,  if  this  exceeds  the  minimum  amount 
It  was  also  agreed  th.vt  the  copper  will  he 
entirely  distributed  within  15  months.  Final 
arrangements  regarding  this  .sale  will  be 
completed  within  a  short  time." 

Negotiations  for  the  actual  <onlract  are 
well  under  way  and  no  doubt  will  soon  be 
closed   in  a  mutually  satisfactory   manner. 

British  trade  papers  report  that  the 
quantity  of  copper  salvaged  from  the 
battlefields  of  France  and  Flanders  is  .so 
much  greater  than  expected  that  the  War 
Trade  Department  has  been  authorized  toi 
issue   licenses   for    its    exportation. 


Copper  SlieetH — The  base  price  of  copper 
sheets  is  22ic.  per  pound. 

Lead — The  business  of  the  week  was  only 
moderate  in  volume,  the  sales  of  the  prin- 
cipal producers  amounting  to  about  1800 
tons.  Throughout  the  week  an  easier 
tone  was  exhibited,  and  in  the  latter  part 
this  was  reflected  in  a  sliading  of  quota- 
tions. This  afternoon  lead  was  reported 
offered  by  an  interest,  not  a  producer,  at 
5.15c..   New  York. 

Tin — Business  in  American  tin,  9^J% 
grade,  was  done  from  day  to  day  at  68c, 
Straits  tin  was  offered  at  47Jc.  for  deliv- 
ery after  all  restrictions  are  removed.  It 
was  rumored  that  the  restriction  on  the 
importatiori^iif  tin  ore  into  the  United 
States  may  be  lifted  June   1. 

Zinc — This  market  was  dull  and  declin- 
ing, prices  yielding  a  little  from  day  to  day. 
The  accumulation  of  stocks  is  large,  and 
it  is  doubtful  if  curtailment  of  production 
has  been  as  extensive  as  ought  to  be. 
Some  smelters  have  announced  reduction 
of  wages,  which  ha\*e  been  accepted  by 
the  -men  in  good  part.  Reliable  reports 
have  been  received  that  some  galvanizers 
have  suspended   operations. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $11   per  100  pounds. 


Other    Metals 

.Aluminum — Unchanged. 

.\ntiniony — Some  small  sales  were  made, 
but  there  was  not  much  interest  in  this 
market.  We  quote  spot  at  7c.  and  futures 
at   61  cents. 

Itiamuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.   for  wholesale   lots — 500   lb.   and   over. 

Cadmium. — Quoted  at  $1.40  per  lb.  in  lots 
of   500   pounds. 

Nickel — Ingot.  40c.;  shot,  43c.;  electro- 
lytic,   45c.   per   pound. 

Quicksilver — During  the  week  there  was 
a  further  decline,  and  at  the  close  we 
quote  the  market  weak  at  $73(5)75.  San 
Francisco    reports,    by    telegraph,    $73. 

Silver  and  Platinum 

Silver — Owing  to  the  stabilizing  of  ex- 
change, which  still  continues,  the  silver  mar- 
ket remains  unchanged  and  without  new 
features.  London  reports  that  the  require- 
ments for  the  trade  are  fair.  India  still 
remains  the  chief  buyer,  with  no  change 
in  sight  as  to  her  position.  Shipments  of 
silver  bullion  to  London  for  the  week  ended 
Mar.    8th,    185,000   ounces, 

Mexican  dollars  at  New  York :  Mar.  6. 
77J.  Mar.  7.  77};  Mar.  8.  77i  ;  Mar.  10, 
771;  Mar.  11.  77J  ;  Mar.  12,  771. 

Platinum — Refined     ingot,     $97.50(JJ100. 


Fallailium, — $115@120. 


Zinc  and  Lead  Ore  Markets 

■loplin,  Mo..  Mar.  8 — Blende,  per  ton,  high, 
$47.50:  basis.  Gor;  zinc;  premium.  $45; 
Class  B.  $42.50;  Prime  Western.  $42'??41; 
sludge.  $40(5)38;  calamine,  basis  40«;  zinc, 
$28((i)27.  Average  selling  prices:  Blende. 
$42.08;  calamine.  $31.57;  all  zinc  ores. 
$41.73. 

Lead,  high,  $65.95;  basis  80<-;  lead.  $65('<? 
60;  average  selling  price,  all  grades  of 
lead.    $59.84    per  ton. 

Shipments  the  week:  Blende.  11.262.  cala- 
mine. 375;  lead.  1377  tons.  Value,  all  ores 
the  week,  $568,100. 

With  an  encouraging  advance  in  tead 
lirices  came  a  weak  zinc-ore  market,  with 
light  demand  and  prices  dropping  $1  to 
$1.50  per  ton.  With  zinc  prices  rather  firm 
around  $42 (ii  42.50.  the  output  has  grown 
steadily  for  several  weeks  among  producers 
who  can  oper:iti'  at  a  slight  profit  on  those 
prices.  It  h.as  been  said  that  a  return  to  .i 
$41(ff40  basis  would  reduce  the  production, 
but  with  the  liberal  advance  in  lead,  if 
maintained,  most  of  the  big  mines,  being 
lead  outputters,  can  be  operated. 
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PlattrvUlo,  WU...  Msr.  8— Blende  basis 
60'"r  Zinc.  $45  base  for  premium  grade  and 
J42  base  for  hiph-lead  blend.-.  Lead  ore. 
basis  SC^r    lead.  J5.5  per  ton. 

Shipments  reported  for  the  week  are  l»bo 
tons  blende,  and  152  tons  Kalena.  For 
Ihe  year  to  date  the  totals  ar^^  1'.330 
tons  blende.  869  tons  ea'ena.  and  73 
tons  sulphur  ore.  PurinK  the  week  3065 
tons  blende  was  shipped  to  separating 
plants. 

Other  Ores 

Chrome  Or« — No  change  in  the  situation. 

MaDcanesr   Ore — Still   in   oversupply. 

MolTbdenam  Ore— Quoted  nominally  at 
85c.  per  lb.  of  molybdenum  sulphide. 

Toncoten  Ore— No  business  reported. 
There  were  some  inquiries,  but  the  prices 
intimated  by  buyers  as  to  what  they  would 
pav  were  very   lew. 

Pyrlteii — Spanish  pyrites  unchanged  at 
16.5c.  per  unit  on  the  basis  of  10s.  ocean 
freight. 

Iron  Trade   Review 

PITTSBl'BGH — Msr.  11 

The  pig-iron  and  steel  markets  had  been 
moving  slowly,  and  naturally  they  came 
to  a  standstill  when  it  became  apparent 
that  the  "price  suggestion"  plan  of  Secre- 
tarv  Redfield.  for  deflation  of  war-time 
price's  would  probably  be  adopted.  As  a 
matted  of  policy  the  steel  P^°^^%l^.^ll: 
hibited  no  enthusiasm  over  the  Redfield 
nlan  but  as  a  matter  of  fact  the  majority 
welcomed  it.  because  they  realized  that 
some  price  reductions  should  be  made, 
whereas  because  of  the  pro\isions  of  the 
Shermaii  Law.  the  path  to  really  fair 
prires  was  beset  with  ditlicultits.  The  es- 
tablishment of  the  Industrial  Board  of  the 
Department  of  Commerce  provided  the 
means  for  a  frank  discussion  of  prices  be- 
tween representatives  of  the  industry  and 
representatives  of  the  Government.  At  a 
meeting  of  about  13"  representative  pro- 
ducers of  Lake  Superior  iron  ore.  pig  iron 
and  steel,  last  Thursday,  the  project  was 
unanimously  ap|>roved  and  a  committee  was 
appointed,  with  full  power  to  deal  with  the 
board.  The  board  and  the  committee  will 
meet  in  Washington  next  week,  but  it  Is 
hardly  likely  that  this  one  mcetmg  will 
result  in  the  formulation  of  a  schedule  or 
prices  that  can  be  given  to  the  public  and 
made  effective  at  once.  The  investigation 
and  negotiations  will  probably  be  pro- 
tracted, and  it  seems  to  be  the  idea  in  the 
trade  that  it  will  be  close  to  Apr.  1  before 
the    nev    prices    arc    announced. 

PIr  Iron — The  pig-iron  markets  have  con- 
tinued to  soften.  Southern  turnaces  were 
calling  their  market  nominally  $31.  Bir- 
mingham, on  .No.  2  foundry,  but  when  the 
Standard  Sanitary  Manufacturing  Co..  of 
this  citv,  inquired  for  1500  tons  for  March 
delivery  to  its  I>oui»ville  plant,  it  was  able 
to  buy  at  $28.25.  Birmingham,  and  took 
only  .iO(i  tons,  deferring  purchase  of  the 
remainder  until  still  lower  prices  should  be 
quoted.  At  least  two  eastern  Pennsyl- 
vania furnaces  have  started  quoting  fob. 
furnace,  abandoning  the  I'ittsburgh  bas- 
ing which  the  War  Industries  Board  ac- 
corded them  in  the  adjustment  of  late 
September,  this  making  an  average  decline 
of  nlKJut  $2  al  usual  delivered  points.  Two 
or  three  Vallsv  furnaces  have  offered  to 
sell  No.  2  foundry  at  $2S  or  less  at  fur- 
nace, the  nominal  market  having  been 
$31  In  accordance  with  Ihe  $3  reduction 
from  rjovernnent  limits  at  the  tlrsl  of  thi' 
year.  Th-"re  ban  been  no  Inqujry  for 
beswemer  or  basic,  hence  lowi  r  prices  have 
not  been  developed  on  these  grades.  We 
quote:  Bessemer.  $32.20:  basic.  $30;  No. 
2  foundry,  $28;  forge.  $27.  fob.  Valley 
furnaces,  freight  to  Pittsburgh  being  $1.40. 

(tlM>l — Naturally  there  has  been  no  Im- 
provement in  this  already  dull  market  In 
the  face  of  probabilities  that  a  general  re- 
duction In  prices  would  s<K.n  become  ef- 
fective Makers'  quotations  are  unaltered: 
Billets.  It.150:  sheet  bars  and  smoll  bil- 
lets. 147:  slabs,  $46.  fob.  mill.  Pittsburgh 
or  Voungslown :  rods,  $57.  f.o.b.  mill. 
Pittsburgh 

Fi*rTomangan^«e  ■  ■  *  f     continues 

on  the  ha«ls  of  r.  ;ibout   $15". 

seller's  works,   fi.i  ^r.^iiMO    for 

70';.      Makers'    .lu  -   itn    at    $2on 

for  80^.  and  I170  for  70',',.  delivered, 
Spleselelnen  I*  about  $45.  f.o.b.  furnace, 
for    16", 

Coll.      "    '             "  •  f  demurrage 

cokf  ■    but  opera- 

tors   '  ■  'live  make 

Ri    |.i  '  irket    Is   no 

higher        i-iirrir k.     |..r   -!.■.'    "hlpnienl   or 


shipment  over  March  is  readily  available 
at  $4  :  foundry  coke  is  $4,50  and  upward, 
according  to  brand.  One  contract  for  fur- 
nace coke  has  been  adjusted  to  $4,50  for 
March,  but  most  adjustments  have  been 
at  $4.25.  Production  is  being  so  curtailed 
as  to  fairly  well  balance  the  requirements. 


MONTHLY  AVERAGE  PRICES  OF  METALS 


J&n.  . 
Feb 
Mar... 
April. 


New  York 


73.861 
73 . 875 
74.745 
76.971 
79.010 
SS  407 
100.740 
87.. 132 
85.891 
85  960 


81  417 


36  963 
37.940 

39  065 

40  110 
43  418 
50.920 
44.324 
43  584 
43  052 


44.356 
42.792 
43.620 
47.215 
48.980 
48.875 
48.813 


49.500 
48.969 
48.492 


New  York  quotations  centa  iwr  ounce  troy. 
}Ddon.  pence  per  ounce,  sterling  silver.  925  One 


troy,  999   One. 


New 

York 

London 

nilyllc 

Copper 

Electrolytic 

Standard        [      Elect 

1918 

191U 

1918         1919    1    1918 

1919 

Jan. . . 
Feb 
Mar... 
April. 

±: 

July.  . 
Aug. 
Sept 
Oct 
Nov     . 
Dec.  -  , 

23  500 
23  500 
23  .500 
23  500 
23.500 
23  500 

25  904 

26  000 
26  000 
26  000 
26  000 

(0) 

16  763 

110  000 
no  000 
110  000 
110  000 
110.000 
110.000 
119.913 
122.000 
122.000 
122.000 
122.000 
118.447 

92   238 

78  7mi 

125.000 
125.000 
125.000 
125.000 
125.000 
125.000 
134.913 
137.000 
137.000 
137  000 
137  000 
133.167 

106  619 
95-00 

Y'ear 

24  628 

115  530 

130  507 

(a)  No  Market. 


Tin 


January 

February 

Maroh 

April 

May 

June 

July 

August   

September 

October 

Xovetnber 
December 

Av.  year 

(a)  No  average 


67.702  293  227 


318  875 
329 . 905 
364.217 


Lead 

New  York 

St.  Louts 

London 

1918 

1919 

1918 

1919 

1918{    1919 

6.782 

6  432 

B  684 

5  316 

29.0037  227 

6.973 

6  057 

8. 899 

4  784 

29  00  28  67,i 

7.201 

7  091 

April 

6.772 

6  701 

6.818 

0  704 

29.00 

June 

7.611 

7  511 

July 

8.033 

7.750 

29  00 

8.O50 

7.750 

.September  . 

»  OM 

8  O50 

8  O50 

7  7.50 

December... 

6  664 

6  324 

Year 

7  413I 

7  222 

:m)  lol 

Spelter 

New  York 

St.  LouM 

London 

I91S 

1919 

I9IH 

1919 

1918 

l'll!l 

January.  .  . 
February . . 
Marcb 

June 

July  

Auiuat 
SoptemtMr 
October  . . . 
NoTsmber 
Dectmber  , 

7  836 
7  814 
7  461 

6  890 

7  314 

8  031 
8  688 

8  SKA 

9  442 
8  801 
H  491 
8   163 

7  272 
6  623 

7  661 
7  639 
7  286 

6  715 

7  114 

7  791 

8  338 
H  938 
S  092 
8  451 
H   141 
7  813 

6  023 
6  273 

54  000 

54  IHHI 

54  noil 
.M  Km 
,54  niKi 
54  noil 
54   DUO 

54  noo 

,54  OdO 

54  niKi 
54  ino 
56  (Ml 

,5«   04.-. 

Yew  .  . . 

8   ISO 

7  890 

84  J  so 

-   — 



No.  a 

'vr 

newamert 

DaMct 

Found  nr 

l!ll» 

M.ll. 

I91H 

III  111 

KlIS 

1919 

»37   2.-. 

Ill  no 

»:i,i  !!,•. 

131    III 

»:i3  w 

•32  40 

February 

:i;i  6<i 

33   95 

31    10 

3:1  11,1 

March 

37   jr. 

33  95 

iC 

36    15 

32  98 

36  311 

33  00 

31  nil 

36  3fl 

33   in 

3«   in 

July 

3«  no 

33   40 

31     III 

Auiual 

30  n<i 

,33    40 

Heptember 

36  6(1 

;13  40 

31    III 

<>ctot>er 

36  (Kl 

34  40 

Novemt>ef 

36  6fl 

34  40 

Decemhrr 

36  no 

34  40 

.16  40 

Year 

»3«  67 

$,^3  TO 

$34  41 

STOCK  QUOTATIONS 


N.   Y.  EXCH.t       Mar.  U    BOSTONEXCH.tMar.il 


Am^m.*Ref..com 
Am.Sm  A  Ref..pr.. 
Am.Sm.Sec.,  pt..  A 


BatopUaa  Mln. 


Butte  fop.  i 
CeiTode  Paaco. . ,  . 
Chile  Cop 

Chino 

Colo.  Fuel  A  Iron. 

Crurlble  Steel 

CruclbleSteeI.pl. 


Federal  M.  4  S..pf..  38 

Great  Nor.,  ore  ctl  43 

Greene  Cananea. ...  43 

Guir  States  Steel...  56 

Homestake (  97 

Iniplratlon  Con  47 

International  Nickel  25 


Lackawanna  Steel 
Mexican  Petrol — 
Miami  Copper. .  . . 


Nev.  Conaol 
Ontario  Mln 
Ray  Con 


SlosB-Shefneld., 
TenneageeC.  AC. 
U.  s.  steel,  com.  .  . 

U  S  steel,  pi 

Utab  Copper. 


Adventure. 

Abmeek. .    . 
AUomali. . 


AUoues. 

Arts.  Com 

Arnold 

Blngbam  Mloei... 

Bonaosa 

Butte- BalaUara.. 
Calumet  A  Arts. . . 
Calumet  A  Hecla. . 

Centennial    

Copper  Range. . . . 


East  Butte. 
Franklin... 
Granby. . .  . 


Helvetia 

Indiana 

Isle  Royala  — 

Keweemiw 

Lake 

La  Salle 

Mason  Valley.. 


— — -^ 

BOSTON  CLTIB*    Mar.  11 


Alaska  Mines  Corp. 

Boston  Kly 

Boston  A  Mont 

Butte  A  Lon'nDev 

Calaveras 

Chief  Con 

Contact 


Corhln. 

Cortez 

Crown  Reserve. 
Crystal  Cop. 


EaKleABIueBeU- 
First  Nat.  Cop.. 
Houghton  Copper. - 
Intermountain     . 

Iron  Blossom 

Iron  Cap 

Majestic 


Mexican  Metals. 

Mines  of  America. 

Mojave  Tungsten 


New  Baltic 

Oneco     

Pacinc  Mines 


Ma 

Maynower 

Michigan 

Mohawk  

New  Arcadian  . 
New  Cornelia. . . 
New  IdrU  . . 
North  Butte 

iNorth  Lake 

OJIbway 

Old  DomlnloD... 

Osceola 

Qulncy 

St.  Mary'tM.  L.. 

SanuFe 

Seneca 

Shannon 

Shattuck-Arls 

So.  Lake 

So.  Utah 
i  Superior 
Superior  A  Boat.. 

Trinity 

Tuolumne         .    . 
I'.  S  Smelting. 


t.20 
10 


N.  Y.  CURBt 


Alta 

"1 

.07 

Beat  A  Belcher. 

Caledonia 

Challenge  Con 

!  S2 

Confidence 

Con   VlrtlnU 

Could  *  I'urry 

Hale  «  Norcrcaa 

.19 

Jacket-Cr,  Pt 

04 

Ophir 

.37 

Overman 

09 

Sierra  Nevada 

.05 

rnlon  »-on 

i  so 

35 

.40 

MM«  IV 

31 

Mniii  -  ronoiiAh. 

16 

Rr«,M,i:ula 

oa 

Wi-ai  1  :nd  Con 

1  06 

OS 

Booth      

14 

t  0» 

34 

Jumbo  Fitemlon 

Nevada  llllla 

02 

Nevxin  PackanI 

211 

Round  Mountain 

43 

Silver  Pick 

on 

White  l-apa 

'■"' 

Big  Ledge 

HuttcAN    Y 

S«| 

.50 

Butte  nctroll 

OS 

Caledonia 

31 

Calumet  A  Jerome. 

.50 

Can  Cop.  Corpn..  . 

1  811 

Carlisle 

t« 

Caahboy 

Con.  Aril.  Sm 

1  061 

Con.  Coppermine*. 
ColdOeld  Con 

S 

IS 

C.oldfleld  Merger 

.06 

Cireennionaier 

ii^ 

Hecla  Mln 

4 

Howe  .*^und 

t3 

Jerome  Verde 

t3J* 

Magma. 

Marth 

t.OS 

McKlnley-Iiar-S»... 

Mllford 

t  76 

40 

Ohio  Cop 

^if 

Rawley .    . 

Ray  llcrculea 

21 

Rtrhmond 

:  5« 

Itocbcatcr  MInea 

17 

St   Joseph  Lead.. 

II 

sundard  9   1 

.<<ucc(ai 

t  OS 

Tonopah 

»l 

Tonopah  Ki. 

*! 

Trtbulllon 

^^V 

Troy  Arliona 

Inllcd  Kastem 

4)1 

33 

t'nlled  Zinc 

,J 

rtlca  Mines 

TORONTO* 

Mv.  11 

,18 

BmUtr 

.04 

t^haml>era  FerUnd.. 
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THE  VILLAGE   OF    LIBERTAD,    REPUBLIC   OF   COLOMBIA 

The  Guamoco  District  of  Colombia — I 

By  S.  ford  EATON* 


The  Guamoco  district  of  the  Republic  of  Colom- 
bia 'if  little  known  to  the  outside  ivorld,  and 
the  paper  which  follotvs  should  be  welcome,  as 
it  gives  comprehensive  data  of  the  history  of 
mining  in  that  country.  Details  of  travel  and 
the  physical  characteristics  of   the  mineral  de- 

IN  ALL  probability  the  mining  world  knows  less 
and  hears  l;s^  concerning  the  Guamoco  region  of 
Colombia.  Scuh  America,  than  of  any  other  mining 
district  of  an  equivalent  area.  It  is,  however,  essen- 
tially a  mining  district,  the  only  other  industry  being 
farming,  wlich  is  practiced  only  to  an  extent  required 
to  supply  the  needs  of  the  few  operating  mines. 

Guamoco  has  no  well-defined  boundaries,  the  name 
covering  that  section  of  country  lying  between  the  Nechi 
and  Magdalena  rivers.  A  northern  boundary  can  be 
roughly  indicated  on  the  inap  by  a  line  drawn  from  the 
town  of  Nechi,  at  the  confluence  of  the  Nechi  and  Cauca 
rivers,  due  east;  and  the  southern  limits  may  be  de- 

'Consulting  mining  engineer.  Rocky  Movmtain  Club,  65  West 
44th   St..   New   York. 


posits  are  also  presented.  In  a  later  issue  a 
concluding  installment  will  contain  practical 
information  on  the  progress  of  mining,  toorking 
conditions,  and  other  vital  factors  influencing 
industrial  development  of  the  Guamoco  district, 
which  should  prove  of  value  to  many  engineers 

termined  approximately  by  a  line  running  east  from 
the  town  of  Zaragoza,  on  the  Nechi  River.  By  laying 
off  a  50-mile  square  within  these  limits,  with  the 
north  and  south  center  line  somewhat  closer  to  the 
Nechi  than  to  the  Magdalena,  one  can  form  a  general 
idea  of  the  extent  of  the  hills  of  Guamoco. 

In  all  probability  the  name  Guamoco  has  come  down 
from  the  Indians  who  originally  occupied  these  Colom- 
bian hills.  Accurate  data  regarding  the  earlier  periods 
are  hard  to  obtain.  Many  tales  are  told  by  the  older 
natives,  but  when  one  is  familiar  with  their  mental 
characteristics,  it  is  impossible  to  distinguish  fact  from 
fancy.  However,  indications  are  everj'where  present 
of  the  work  done  by  the  earliest  Indians  and  the  later 
Spaniards.     Placer  mining  was  carried  on  to  such  an 
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extent  that  scarcely  a  creek  or  river  can  be  found  which 
does  not  show  that  work  has  been  done.  Only  the  sur- 
face was  worked,  however,  as  any  excavations  found  in 
the  quartz  ledges  do  not  extend  to  a  depth  of  more  than 
40  to  50  ft.  Old  trails  and  roads  have  been  found,  and 
in  many  places  there  are  indications  of  the  existence  of 
settlements  or  towns  of  considerable  size. 

Extensive  Spanish  workings  are  to  be  noted  at  con- 
siderable altitudes,  some  distance  from  any  constant 
supply  of  water.  Leading  to  these  are  found  the 
remains  of  well-constructed  ditches,  many  being 
several  miles  long,  and  in  some  cases  surprisingly  well 
preserved.  With  a  small  amount  of  work  they  have 
been  used  by  modern  miners  as  trails  or  to  bring  in 
water.  Exhaustive  testing  of  some  of  the  placer  fields 
proves  beyond  doubt  that  the  material  is  and  was  low 
grade.  History  relates  that  the  Spaniards  imported 
thousands  of  African  slaves,  forcing  these,  together 
with  Indian  captives,  to  work  for  a  bare  subsistence. 

Interest  in  Mining  Was  Revived  in  1890 

For  many  years  after  the  Spaniards  had  left  Guamoco, 
the  district  was  practically  deserted.  Authentic  records 
of  modem  mining  activity  go  back  75  years,  and  in- 
dicate that  it  was  not  until  about  1890  that  the  vanguard 
of  present-da.v  operators  arrived.  One  of  the  first  to 
start  systematic  work  was  an  American  named  Dustin. 
He  found  an  old  mine  called  the  Guarico,  which  had 
been  worked  by  the  Spaniards,  50  years  before  the 
coming  of  Dustin.  An  Englishman  and  two  Cubans  had 
worked  the  same  property.  They  used  a  wooden  mill 
and  arrastra,  apparently  working  the  surface  only. 
Among  the  interesting  features  to  be  seen  in  the  re- 
mains of  this  old  plant  are  the  heavy,  square-iron  stamp 
shoes,  which  were  undoubtedly  imported  from  England. 

Dustin  eventually  brought  in  a  complete  assaying 
outfit,  built  a  small  experimental  mill  of  the  native  type, 
and  also  installed  a  crude  apparatus  for  making  cyanide 
tests.  After  con.siderable  experimenting  and  under- 
ground work,  he  came  to  the  United  States,  purchased 
a  small  Californian  mill,  and  returned  with  it  as  far  as 
La  Liana,  just  off  the  Nechi  River.  Here,  unfortunately, 
he  died,  and  his  outfit  can  still  be  seen  on  the  river 
bank  at  that  point.  About  this  time  a  number  of  other 
parties  came  into  Guamoco,  including  the  representa- 
tives of  a  French  company.  Work  was  started,  but 
apparently  the  handicaps  were  too  great,  as  no  mining 
operations  of  any  note  resulted. 

Thumb-Stringing — a  Native  Pastime 

About  1903  a  mining  engineer  named  Cunningham 
traveled  through  Colombia  on  a  scouting  trip.  From 
the  mining  districts  in  the  Department  of  Antioquia, 
he  gradually  worked  his  way  north  through  the  jungle. 
Pa.ssing  through  the  heart  of  Guamoco  he  saw,  among 
other  things,  the  Andando-dias  mine,  which  was  being 
worked  by  natives.  His  journey's  course  eventually 
terminated  in  the  lowlands  at  Simiti,  practically  on  the 
Magdalcna  River.  Those  were  troublesome  times  in 
Colombia,  revolutions  being  the  order  of  the  day.  In 
fact,  a  fracas  was  occurring  when  Cunningham  reached 
Simiti.  He  arrived  when  a  number  of  peones  were 
thumb-stringing  a  native  of  the  better  class.  Cunning- 
ham interfered  and  succeeded  in  getting  the  crowd  to 
relea.se  their  victim,  who  proved  to  he  Don  Felipe  AI- 
cocer,  a  citizen  of  means  and  an  owner  of  considerable 
property  and  numerous  so-called  mines  in  Guamoco. 
Included  among  the  latter  was  the  Andando-dias  mine. 


which  Cunningham  had  visited  and  on  which  he  secured 
an  option,  the  price  to  be  $5000.  It  is  supposed  that 
Don  Felipe  purposely  placed  a  low  value  on  the  mine 
through  gratitude  toward  Cunningham.  The  Andando- 
dias  Co.  was  organized  in  the  United  States,  and  the 
mine  purchased.  Work  was  started  at  once,  and  a 
steam-power,  five-stamp  California  mill  brought  in 
and  installed.  Among  those  employed  by  the  company 
was  W.  C.  Burdett. 

Organization  of  the  Andes  Mining  Company 

About  this  time  two  other  Americans,  influenced  by 
reports  of  Cunningham,  came  into  Guamoco,  W.  C 
Parrish  and  Francis  Breed,  and  they  were  instrumental 
in  organizing  the  Andes  Mining  Co.  The  purpose  of 
the  company  was  to  find  and  exploit  gold  mines  in 
Guamoco,  and  H.  B.  Small  was  employed  as  engineer. 
In  1907,  the  company  purchased  the  Champan  mine.  A 
five-stamp  California  mill  was  installed,  good  ore  was 
found,  and  operations  started  well.  Soon  after  this  the 
Andando-dias  property  failed  to  pay  expenses,  and  was 
shut  down.     Small  and  Burdett  joined  forces  for  pros- 
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pecting  purposes,  their  efforts  resulting  in  the  discov- 
ery of  the  Libertad  mine,  in  1910.  The  Guamoco  Min- 
ing Co.  was  organized  with  American  capital,  and  the 
active  work  which  was  begun  in  1911  still  continues. 

In  1912  the  Chicago  mine  was  found  by  James  Mc- 
Mahon.  The  Champan  mine  not  having  turned  out 
well,  the  Andes  people  reorganized  under  the  name  of 
the  Barr  Principal  Mining  Co.,  to  work  the  Chicago. 
A  mill  was  installed  for  treating  the  oxide  ores  by 
amalgamation  and  cyaniding.  Indifferent  success  met 
their  efforts,  and  failure  resulted  when  the  sulphides 
were  reached.  Eventually  the  plant  was  closed.  In 
1917  the  Rarr  Principal  Leasing  Co.  was  organized  by 
some  of  the  original  stockholders  to  treat  the  sulphides 
by  means  of  the  counter-current  decantation  cyanide 
process.  W.  R.  Rhodes  was  placed  in  charge  and  the 
mill  resumed  operations  in  1918. 

About  12  miles  west  of  the  Chicago  mine  is  the  La 
Cruz.  This  property  was  opened  a  few  years  ago  by 
W.  C.  Parrish.  and  a  Colombia  stamp  mill  and  arrastra 
were  erected.  A  number  of  rich  pockets  were  found, 
but  returns  did  not  prove  consistent,  and  the  mine  is 
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now  being  worked  by  the  original  owners.  Los  Chis- 
piados,  a  new  propertj-,  has  been  opened  by  Colombians, 
and  a  small  stamp  mill  is  apparently  operating  success- 
fully. 

The  above  notes  form  a  rough  summary  of  the  princi- 
pal operations  in  Guamoco.  Other  prospects  have  been 
found  and  worked,  but  no  important  developments 
worthy  of  note  have  occurred.  High  costs  and  the 
difficulties  of  transportation  are  serious  handicaps  for 
intensive  prospecting  on  a  large  scale.  Hand  placer 
work,  by  the  natives,  goes  on  continually  throughout 
the  hills,  but  the  returns,  although  constant,  are  com- 
paratively low. 

Traveling  in  the  Guamoco  District 

There  are  three  ways  to  enter  Guamoco — one  from 
the  Magdalena  River,  one  from  the  Cauca,  and  the 
third  from  the  Nechi.  The  first  mentioned  is  the  long- 
est, hardest,  and  least  used.  The  ocean  steamers  land 
one  at  Cartagena  or  Puerto  Colombia.  The  journey 
from  Cartagena  to  Calamar  is  by  rail.  Going  in  by  way 
of  Puerto  Colombia,  the  river  boats  can  be  boarded 
at  Barranquilla.  The  steamers  go  direct  to  Badillo, 
and  from  there  to  Simiti  is  a  few  hours'  trip  by  canoe. 
From   Simiti   it  is  a  four-  to  six-day  hike  to   Culata, 


A  SHALLOW-DRAUGHT  BOAT  ON  THE  MAGDALENA  RIVER 

the  central  point  of  Guamoco.  Mules  can  be  used  on 
this  trail,  but  travel  is  light  and  so  it  is  safer  and 
easier  to  walk.  Practically  the  only  traffic  over  this 
route  is  by  means  of  pack-oxen  trains,  with  supplies 
for  the  mines. 

The  second  route  is  via  Boca  de  la  Raya  on  the  Cauca 
River.  Magdalena  boats  are  taken  to  Magangue,  and 
from  there  the  journey  is  continued  on  the  smaller 
Cauca  boats,  which  stop  at  La  Raya.  From  La  Raya  it 
is  a  24-hour  canoe  trip  up  the  San  Marcos  River  to 
Buena  Vista.  From  Buena  Vista  to  Libertad  is  45 
miles  over  a  good  trail  maintained  by  the  Guamoco 
Mining  Co. — a  journey  that  can  be  made  in  two  days 
by  mule. 

For  the  third  way,  the  traveler  stays  on  the  Cauca 
steamer  until  Puerto  Andes  is  reached.  From  this 
point  it  is  a  2i-day  mule-back  trip  to  the  Chicago  mine. 
From  the  Chicago  one  can  get  to  other  points  of  impor- 
tance by  mule  back,  in  a  day's  ride  or  less. 

Physical  Characteristics  of  the  Region 

The  physical  characteristics  of  the  region  are  not 
varied.  After  leaving  the  lowlands  near  the  two  main 
rivers,  one  encounters  range  after  range  of  jungle- 
covered  mountains.    These  ranges  run  north  and  south. 


and  the  strike  of  the  rock  formation  is  practically  the 
same.  In  the  northeastern  section  there  are  some  high- 
level  plains,  or  "vegas."  Occasionally  in  the  lower  alti- 
tudes the  canyons  will  open  out  into  moderate  sized 
flats,  which  are  favorable  for  agricultural  purposes. 
Most  of  the  larger  streams  are  impassable  in  the  upper 
reaches,  except  by  strenuous  detours. 

Gold  is  the  only  metal  that  has  been  mined  to  date, 
and  is  found  throughout  the  district.  Quartz  veins 
abound,  ranging  from  1-in.  stringers  to  40-ft.  ledges. 
Practically  all  the  streams  have,  at  some  point  or  other, 
gold-bearing  gravel  beds.  The  gold  in  the  ores  is,  for 
the  most  part,  remarkably  free  and  of  high  fineness,  al- 
though sulphides  are  found  in  small  amounts.  Lead  is 
contained  in  the  commercial  ores,  and  is  usually  a  good 
indication  of  the  presence  of  gold  and  low  content  of 
silver.  The  country  rock  varies  from  soft  schist  and 
slate  to  a  hard  diorite.  Some  granite  is  found,  and 
there  is  one  pronounced  band  of  limestone  formation. 

Experience  in  the  Guamoco  mines  proves  be- 
yond doubt  that  the  valuable  minerals  are  in  pockets. 
There  seems  to  be  no  rule  or  reason  for  their  occurrence 
or  location.  A  face  being  advanced  in  the  quartz  may 
change  from  barren  rock  to  $40  or  $50  ore,  or  vice  versa. 
Occasionally,  extremely  rich  stringers  are  encountered, 
but  their  extent  is  always  problematical.  The  veins  are 
erratic  in  their  strength,  a  decrease  from  15  or  20  ft. 
in  width  to  2  or  3  ft.  (or  the  reverse)  within  a  few 
hundred  feet  of  strike  or  depth,  is  not  uncommon. 
{To  he  continued) 


Manganese  and  Chromium  in  California 

A  report  entitled  "Manganese  and  Chromium  in  Cali- 
fornia," known  as  Bulletin  No.  76,  is  now  being  dis- 
tributed by  the  State  Mining  Bureau.  California  has 
long  been  known  to  contain  deposits  of  commercial  ores 
of  both  chromium  and  manganese;  but  only  a  limited 
production  was  made  for  many  years,  owing  to  the  high 
cost  of  placing  these  materials  on  the  principal  markets, 
in  the  Eastern  states. 

During  the  period  of  the  Great  War  the  prices  and 
requirement  for  these  ores  were  raised  greatly,  on  ac- 
count of  the  curtailing  of  imports  from  the  principal 
foreign  sources  and  because  of  the  increased  demand 
for  steel  products.  So  far  as  possible,  all  knowTi  oc- 
currences of  these  ores  in  California  were  visited  and 
examined  by  members  of  the  field  staff  of  the  State 
Mining  Bureau;  and  the  results  of  these  examinations 
are  embodied  in  this  new  bulletin. 

The  situation  with  regard  to  both  manganese  and 
chrome  changes  so  rapidly  from  day  to  day  and  from 
week  to  week,  that  the  scene  has  been  entirely  trans- 
formed in  the  interim  of  completing  the  manuscript 
for  such  a  report  as  this,  and  its  issuance  from  the 
printer's  hands.  Meanwhile,  also,  hostilities  have 
ceased.  However,  the  volume  is  still  of  value  in  that 
it  is  the  only  publication  of  recent  date  containing 
comprehensive  and  detailed  data  on  the  manganese  and 
chromium  resources  of  the  entire  State  of  California. 
Considerable  information  is  given  regarding  concentra- 
tion of  these  ores,  particularly  of  chromite.  The  vol- 
ume is  well  illustrated  with  photographs  and  maps. 

Copies  of  Bulletin  No.  76  may  be  obtained  for  50c. 
postpaid,  from  the  State  Mining  Bureau,  Ferry  Bldg., 
San  Francisco,  or  Room  512,  Union  League  Bldg.,  Los 
Angeles. 
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The  Theory  of  the  Precipitation  of  Gold 

By  Charcoal 


By  a.  W.  ALLEN 


RECENT  research  work  in  connection  with  the 
precipitation  of  gold  or  a  gold  compound  by  char- 
coal seems  to  have  centered  around  a  determined 
effort  to  prove  that  carbon  monoxide  gas  is  the  cause. 
The  investigations  of  Morris  Green'  lent  a  considerable 
weight  to  this  theorj'.  His  conclusion  that  the  carbon 
monoxide  occluded  in  the  pores  of  the  charcoal  was  the 
active  agent  for  the  precipitation  of  gold  from  cyanide 
solution  was  based  on  experimental  work,  which  went  to 
show  that  charcoal  from  which  the  gases  had  been  with- 
drawn, after  considerable  heating,  was  a  poor  precipi- 
tant when  compared  with  charcoal  not  so  treated. 

A  table  (No.  I),  showing  the  volumes  of  gases  ab- 
stracted under  various  conditions,  is  given  herewith, 
and  has  been  compiled  from  Green's  monograph.  By 
removing  the  amounts  shown  in  Cols.  1  and  2,  the  ability 
of  the  charcoal  to  precipitate  gold  was  practically  unim- 
paired. In  Col.  3  a  test  is  shown  when  the  charcoal  was 
subjected  to  moderate  heat  and  high  vacuum  without 

TABLE  I.     EVOLUTION"  OF  GASES  FROM  CHARCOAL 

I.                        n.                       IIL  IV 

5  gm.  Freshly                                      Chnrcoal  Chirooal  From 

Ignited  Char-  5  gm.  Eipoaed  From  II  Heated  II  Heated  tu 

Gas             coalto20-in.         Charcoal  to             to  70'>  500»  High 

Vacuum.  20-in.  Vacuum.  High  Vacuum.  Vacuum. 

C.C.  CO.  C.C.  CO. 

CO, 0  0  0  16  1   50  155  00 

0 10  76  18  28  8  58  8  75 

OO 12   30  0  90  0  40  327  50 

Methane..  0  00  0  4<)  0  52  0  00 

H 22  75  45   10  5  85  31   25 

N 15  68  17  05  48   16  727  50 

Total  Volume 
nf  Gas  9 

E«pe'led  61   49  81   98  65   I  1250  00 

appreciably  affecting  its  precipitating  power.  The 
figures  given  in  Col.  4  indicate  the  volumes  of  gases  re- 
covered by  subjecting  the  charcoal  to  a  high  tempera- 
ture (just  above  the  decomposition  point  of  carbon  mon- 
oxide into  carbon  dioxide  and  oxygen).  After  this  test 
the  charcoal  was  cooled  away  from  the  atmosphere  and 
afterward  used  as  a  precipitant.  Tests  showed  that 
its  power  had  been  considerably  reduced.  The  con- 
clusion with  reference  to  the  action  of  carbon  mon- 
oxide gas  was  based  on  a  comparison  of  these 
results  with  the  well-known  fact  that  inert  or  ex- 
hauster! charcoal,  after  heating  in  contact  with  the  at- 
mosphere, becomes  revivified,  and  its  precipitating  pow- 
ers largely  restored. 

Morris  Green's  Explanations  of  the  Reaction 

Green's  conclusions  relied  on  the  inference  that  the 
immense  volume  of  carbon  monoxide  gas,  which  may  be 
obtained  by  heating  and  exhausting  charcoal,  existed  in 
the  same  chemical  composition,  although  in  n  much  more 
condensed  and  active  state,  on  the  surface  of  the  char- 
coal particles.  The  negative  results  obtained  by  a  com- 
parison of  the  precipitating  powers  of  charcoal  before 
and  after  abstraction  of  the  carbon  monoxide  at  low 
vacuum  and  normal  or  moderate  temperatures  were  ex- 

•Ab»tr»clPd  frnm  Bull.  J71.  I.  M.  M. 
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plained  by  the  assumption  that  the  "loosely  held  gases" 
were  valueless  in  this  connection,  an  inference  which 
was  perhaps  only  a  repetition  of  the  fact  that  carbon 
monoxide  has  no  action  whatever  as  a  precipitant  of 
gold  from  cyanide  solution  when  applied  experimentally. 
The  work  of  Rhead  and  Wheeler'  on  the  combustion 
of  charcoal  is  of  pertinent  application  in  considering 
the  precipitation  of  gold  from  aurocyanide  solution. 
Starting  with  the  assumption  that  the  carbon  molecule 
contains  not  less  than  12  atoms,  they  summarize  their 
conclusions  by  stating  that  "in  the  normal  burning  of 
carbon  the  CO,  and  CO,  found  as  the  apparently  primary 
products  of  combustion,  arises  from  the  decomposition, 
at  the  temperature  of  combustion,  of  a  complex  whose 
formation  is  the  first  result  of  the  encounter  of  oxygen 
and  carbon  molecules.  This  complex,  to  which  the  hy- 
pothetical formula  CjO,,  has  been  given,  shows  varia- 
tion in  composition  and  cannot  be  isolated  by  physical 
means.  When  released  b7j  increase  of  temperature  and 
exhaustion  it  appears  as  CO  and  CO,."  The  italics  are 
mine,  and  have  been  added  especially  to  emphasize  an 
important  point. 

Charcoal   Precipitation   Occurs   at   Normal   Tem- 
perature and  Pressure 

0.  C.  Ralston'  referred  to  this  fact  as  explaining  the 
sudden  evolution  of  a  great  volume  of  oxides  of  carbon 
when  Green'  heated  his  charcoal  in  vacuo  to  500°  C,  as 
a  preliminary  to  the  only  test  of  this  kind  which  resulted 
in  appreciably  decreasing  the  precipitating  power  of  the 
charcoal.  It  is  somewhat  difficult  to  see  how  this  fact 
can  be  used  in  support  of  the  carbon-monoxide  theorj- 
when  the  gases  are  not  formed  or  liberated  without  an 
increase  of  temperature  and  decrease  of  pressure  incom- 
patible with  practical  precipitation  conditions  with 
aurocyanide  solution. 

W.  R.  Feldtmann's  researches"  were  in  the  nature  of 
an  endeavor  satisfactorily  to  prove  and  explain  the 
conclusions  formed  by  Mr.  Green,  and  a  number  of 
tests  made  by  him  led  to  the  conclusion  that  a  gold 
compound  such  as  carbon  aurocyanide — AuCN,  CO,  C.N, 
— was  formed.  Feldtmann  favored  the  assumption 
that  the  carbon  monoxide  was  the  prime  precipitating 
agent  and  held  that  the  metal  was  precipitated  in  the 
form  of  the  compound  referred  to.  According  to  him, 
adsorption  plays  an  insignificant  role  in  the  reaction, 
the  principal  result  being  apparently  a  chemical  precip- 
itation. A  statement  of  the  variation  in  result  with 
solution  of  graduated  gold  content  is  given  in  Table  II. 
This  is  compiled  from  Feldtmann's  paper,  and  it  will 
be  noticed  that  the  third  column  contains  figures  re- 
ferring to  what  he  considered  adsorbed  gold.  These 
were  adduced  by  the  following  method:  "Of  the  200 
C.C.  of  .solution,  applied  to  the  charcoal  in  each  test,  ex- 


•Jo«m.  Chem.   Soc.  Vol.   llS. 

'Min.  rf  Sci.  Preaa,  July  17.  1915. 

•/Mrf. 

Trail*.  I.  M,  M  .  Vol    24.  pp.  SJ9-4S. 


March  22,  1919 


ENGINEERING  AND  MINING  JOURNAL 


517 


actly  one-half  was  filtered  off  and  the  gold  in  it  de- 
termined. The  remainder  of  the  solution  was  then 
passed  through  the  same  filter  and  the  charcoal  washed 
with  a  copious  supply  of  water.  The  second  half  of  the 
solution  (plus  washes)  was  then  assayed.  ...  In 
each  case  this  contained  slightly  more  gold  than  the  first 
half,  showing  that,  by  virtue  of  surface  action,  there 
is  a  small  but  distinct  concentration  of  the  soluble  (and 
therefore  presumably  unchanged)  gold  salt  on  the  char- 
coal. This  concentration  of  salts  in  solution  is  an  effect 
which,  as  will  be  noted  from  the  above  series  of  tests, 
is  different  in  nature  and  of  a  different  order  from  per- 
manent precipitation.  The  precipitation  results  are 
based  on  the  amount  of  gold  originally  in  the  200  c.c. 
of  solution,  minus  the  amount  contained  in  the  whole 
of  the  solution  and  washes  after  precipitation." 

This  explanation  infers  a  conception  of  adsorption 
which  is  somewhat  different  from  the  generally  accepted 
view,  especially  when  consideration  is  paid  to  the  fact 
that  adsorbed  substances  are  usually  removed  from  the 
adsorbent  only  by  washing,  with  extreme  difficulty.  The 
alternative  explanation  that  the  figures  in  the  final  col- 
umn refer  to  the  gold  (as  aurocyanide  solution)  me- 
chanically held  in  the  charcoal  by  simple  imbibition  is 
strengthened  by  the  fact  that  the  so-called  adsorption 
figures  do  not  show  the  definite  and  regular  variation 
that  might  well  be  expected  in  an  instance  of  adsorp- 
tion from  solutions  of  graduated  metal  content. 

Ralston"  has  summarized  Feldtmann's  conclusions  that 
"a  carbonyl  aurocyanide  is  formed  by  the  interaction  of 
the  adsorbed  gold-bearing  ions  and  the  adsorbed  carbon 
monoxide."  Reference  to  Table  II  will  show  that  ad- 
sorption was  not  considered  the  cause.  In  any  case 
Mr.  Ralston's  interpretation  seems  to  indicate  an  un- 
necessarily complicated  conception  of  the  phenomenon, 
although  it  is  interesting  to  note  that  he  favors  the  con- 
tention that  adsorption  plays  an  important  part  in  what- 
ever reactions  occur. 

The  carbon  monoxide  theory  is  also  supported  by  H. 
G.  Walton',  who  aflSrms  that  the  precipitation  is  due  to 
this  cause.  This  conclusion  apparently  arises  from  the 
favorable  results  at  the  Yuanmi  mine,  which  have  been 
interpreted  as  due,  in  large  measure,  to  the  fact  that 
gas-producer  charcoal  is  used,  and  that  a  considerable 
volume  of  the  gas  is  drawn  through  the  char  on  the 
hearth  of  the  producer  before  the  red-hot  particles  drop 
through  to  the  water  seal  beneath  to  be  quenched. 

Yet  another  champion  of  the  carbon-monoxide  theory 
is  found  in  H.  R.  Edmands,'  whose  recent  contribution 
to  the  literature  of  the  subject  contains  much  interest- 
ing information.  With  regard  to  the  formula  suggested 
by  Mr.  Feldtmann  as  best  representing  the  prob- 
able compound  formed,  Mr.  Edmands  shows  that  65 
parts  of  KCN  would  be  abstracted  from  the  solution  for 
every  197  parts  of  gold  precipitated.  Experiments  hav- 
ing shown  that  these  proportions  are  not  correct,  the 
alternative   formula — KCN,   AuCN,   CO — is   suggested. 

Edmands  accepts  the  earlier  work  of  Green  and  Feldt- 
mann in  support  of  the  carbon-monoxide  theory,  but  it 
is  difficult  to  conceive  how  the  practical  results  ob- 
tained in  working  operations  can  be  used  in  this  con- 
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nection.  Attention  is  called  to  the  fact  that  water- 
quenched  and  wet-crushed  charcoal  is  twenty  times  more 
efficient  as  a  precipitant  than  the  air-dried,  dry-crushed 
material.  It  follows,  therefore,  that  a  preliminary  treat- 
ment tending  to  eliminate  a  great  proportion  of  occluded 
gas  results  in  accelerating  the  precipitating  action. 
There  seems  little  evidence  in  this  fact  to  add  weight 
to  the  carbon-monoxide  theory,  but  rather  the  reverse. 
If  it  can  be  considered  that  the  precipitation  of  the  gold 
is  not  a  chemical  action  but  a  physical  one,  then  it  is 
easy  to  see  why  the  removal  of  occluded  gas  must  neces- 
sarily increase  the  surface  activity  of  the  charcoal. 

As  already  stated,  carbon  monoxide  is  without  effect 
on  an  ordinary  aurocyanide  solution  if  applied  by  any 
known  method.  It  is  possible  to  prepare  a  gold  sol,  how- 
ever, by  bubbling  the  gas  through  a  dilute  solution  of 
gold  chloride;  but  this  is  a  distinct  case  of  colloid  forma- 
tion, with  no  bearing  on  the  present  problem.  When 
such  a  sol  is  prepared  from  gold  chloride,  the  chlorine  is 
freed  and  hydrochloric  acid  found  in  the  resulting  solu- 
tion. With  precipitation  of  gold  by  charcoal  there  is  no 
likelihood  of  a  gold  sol  being  formed,  and  there  is  no 
evidence  of  the  release  of  the  quantity  of  cyanide  that 
would  necessarily  accompany  such  a  change.  A  silver 
sol  can  be  obtained  in  the  same  way  with  carbon  mon- 
oxide. 

Criticism  of  Various  Theories 

Concerning  the  carbon-monoxide  theory,  it  is  to  be 
noted  that  recent  work  on  a  practical  scale  undoubtedly 
proves  that  wet  crushing  and  fine  grinding  are  two  of 
the  fundamental  necessities  for  effective  precipitation. 
It  would  certainly  seem  that  wet  crushing  for  the  time 
specified  as  found  necessary  (18  hours)  would  tend  to 
eliminate  more  occluded  gas  than  if  dry  crushing  was 
practiced.  The  success  of  the  Moore-Edmands  process 
might  be  ascribed  to  the  fact  that  the  quenching  ex- 
cludes the  bulk  of  whatever  gases  have  been  held  in 
the  pores  of  the  charcoal,  and  that  wet  grinding  is  a  con- 
tinuation of  this  action.  A  treatment  that  increases 
the  surface  area  of  the  charcoal  and  eliminates  occluded 
gas  is  one  that  insures  maximum  surface  energy.  The 
adsorption  explanation  is  generally  accepted  as  the  most 
reasonable  one  to  account  for  the  extraordinary  power 
of  surface  concentration  possessed  by  charcoal  in  con- 
nection with  the  abstraction  of  gases  and  matter  in  so- 
lution; and  a  modified  explanation  would  seem  to  be 
equally  applicable  in  the  case  of  the  precipitation  of  a 
metallic  compound  from  gold-bearing  cyanide  solution. 

A  few  years  ago,  in  commenting  on  the  production  of 
colloidal  carbon  by  means  of  a  modified  Poulsen  arc  and 
a  gelatinous  carbon  formed  by  chemical  methods,  I  sug- 
gested' that  there  was  a  profitable  field  for  research  in 
determining  the  adsorptive  nature  of  colloidal  carbon 
when  brought  into  contact  with  gold-bearing  cyanide 
solution.  Adsorption  is  by  no  means  confined  to  colloids, 
and  there  seems  no  reason  why  the  theory  should  not  be 
more  seriously  considered  to  account  for  the  precipita- 
tion of  a  gold  compound  on  finely  divided  charcoal.  The 
fact  that  precipitation  efficiency  is  in  direct  ratio  to 
fineness  of  division  would  tend  to  add  weight  to  this, 
in  opposition  to  the  occluded  gas  theory ;  especially  when 
consideration  is  paid  to  the  fact  that  improved  results 
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are  obtained  by  a  method  of  preparation  which  facili- 
tates gas  e.vpulsion,  assists  emulsion,  and  eliminates 
the  floating  effect  caused  by  entangled  gas. 

Precipitation  by  Occluded  Oxygen 

The  following  formula  has  been  suggested  by  H.  K. 
Picard"  to  support  the  view  that  oxygen  may  be  the 
cause  of  the  precipitation: 

NaAu  (Cy),  +  0  =  AuCy  -f  NaCyO. 
The  products  formed  would  be  insoluble  gold  cyanide, 
together  with  cyanate  of  sodium. 

This  theory  is  perhaps  more  acceptable  to  many  than 
the  carbon-monoxide  one,  because  the  oxidizing  value  of 
the  occluded  gas  is  well  known,  and  the  reaction  sug- 
gested is  entirely  feasible.  The  assumption  that  oxygen 
is  the  cause  of  the  precipitation  is,  however,  open  to  the 
same  constructive  criticism. 

It  has  been  suggested  that  the  negative  charge  on 
the  surface  of  the  charcoal  particles  may  neutralize  the 
charge  on  the  metallic  ion  in  the  solution,  and  result  in 
an  electro-deposition  of  metal.  Morris  Green  states 
that  the  fine  carbon  deposit  on  the  surface  of  charcoal 
has  a  graphitoid  appearance,  and  suggests  that  the  e.m.f . 
between  this  and  the  charcoal  may  account  for  a  small 
fraction  of  the  power  of  charcoal  to  precipitate  gold  from 
cyanide  solution. 

The  electro-deposition  theory  is  not  convincing,  and 
has  been  disproved  by  Edmands,  whose  titration  tests 
show  that  there  is  no  freeing  of  cyanide  such  as  should 
occur  after  the  abstracting  of  metallic  gold  by  charcoal. 

Adsorption  of  Aurocyanide 

Adsorption  has  been  defined  by  Webster  as  "the  ad- 
hesion of  molecules  of  gases  or  dissolved  substances  to 
the  surface  of  solid  bodies,  resulting  in  a  relatively  high 
concentration  of  the  gas  or  solution  at  the  place  of  con- 
tact." One  of  the  most  prominent  characteristics  of  the 
phenomenon,  as  Philip  states",  is  that  the  amount  of 
the  dissolved  substance  taken  up  by  the  solid  increases 
much  more  slowly  than  the  concentration  of  the  solu- 
tion, and  that  the  removal  of  the  substance  is  relatively 
most  complete  in  dilute  solutions.  This  is  not  a  charac- 
teristic of  any  other  reaction,  but  a  further  reference 
to  Table   II   shows   that  charcoal   precipitation   obeys 

TABLE  II.     ADSORPTION  AND  PRECIPITATIO.V  OF  GOLD  BY  CHAR- 
COAL ACCORDING  TO  FELDTMANN. 

Gold  in  200  c.e.  Gold  Prrn-ipitated,  Gold  Adsorbed, 

.Solutinn.  Mg.  Mk  Mg. 

I  2.16  2  06  0  Oa 

5  4  4  28  0.02 

10  t  7  4  0  20 

16  2  ^75  0  45 

21  6  II   2'»  0  9 

this  law.  If  this  argument  is  carried  to  a  con- 
clusion it  will  be  found  that  the  best  proof  is  to  plot 
the  logs  of  the  amount  adsorbed,  in  proportion  to  weight 
of  adsorbent,  against  the  logs  of  the  concentrations  of 
the  solution;  then  the  curve  obtained  should  approximate 
a  .straight  line. 

The  abstraction  of  gold  from  aurocyanide  solution  in 
the  instance  under  review  is  apparently  the  only  case 
where  a  chemical  action  is  assumed,  and  where  it  is 
definitely  known  that  the  charcoal  cannot  play  a  part 
in  the  reaction.    Similar  actions  are  invariably  referred 


to  as  adsorptions,  and  they  can  be  easily  shown  to  obey 
the  above-mentioned  law.  In  the  case  of  an  aqueous 
solution  of  acetic  acid  Schmidt  gives  the  following 
figures : 

Concentration  Weight 
of  Solution                                                                                          Adaorbed 
0  0365  0  93 

0  084  1.15 

0  135  1.248 

0.206  1.43 

0.350 1.62 

From  the  logs  of  these  figures  it  is  possible  to  plot 
the  curve  as  shown  in  Fig.  1,  when  it  will  be  found  that 
deposition  obeys  the  adsorption  law.    By  using  the  same 
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3  LOGS  OF  CONCENTRATIONS  OF  SOLUTIONS. 

FIG.    1.      ADSORPTION   CURVE:    ACETIC   ACID   AND 
CHARCOAL, 

argument  in  the  case  of  gold  precipitated  from  cyan- 
ide solution  and  by  plotting  the  logs  of  the  figures  given 
by  Feldtmann,  and  reproduced  in  Table  II,  in  the  same 
way  it  is  possible  to  obtain  a  precisely  similar  curve 
(Fig.  2). 

ADSORPTION  Proportionate  to  Surface  Exposed 

Adsorption  is  a  surface  phenomenon,  so  much  so  that 
it  has  been  suggested  that  surface  area  should  be  es- 
timated by  adsorptive  effect.  This  effect  is  directly 
proportionate  to  surface  exposure,  but  it  would  be  im- 
possible to  estimate  the  area  in  the  case  of  charcoal  by 
calculation  from  screen  analysi.'',  as  the  larger  sizes 
would  possess  a  greater  surface,  due  to  porosity,  than 
that  indicated  by  the  cube  of  the  diameter  of  the  average 
mesh  measurement.    If  this  fact  is  taken  into  considera- 

TABLE  III.     particle  SIZK  and  EFFICIENCY  OF  PRECIPITATION. 
8i«  ol  Charcoal.  Gold  Prwipiuted. 

In.  Mesb.  M( 

—  4     +       20     .  0  806 

—  20+60  0  806 

—  60+100  1.211 

—  100     +      ISO  1.617 

—  150  J.2» 

—  150  rpgrouml  4.442 

tion,  the  figures  given  in  Table  III,  and  quoted  by 
Fdmands,  are  interesting  and  significant.  This  datum 
could  well  be  used  in  support  of  the  adsorption  theory 
as  an  explanation  of  the  precipitation  of  gold,  but  it  is 
difficult  to  see  that  it  could  be  used  in  support  of  the 
contention  that  occluded  carbon  monoxide  gas  is  the 
cause  of  the  action. 

The  chemical  interpretation  of  the  result  of  the  ac- 
tion of  charcoal  on  aurocyanide  solution  gains  no  weight 
from  the  fact  that,  according  to  Edmands,  copper  double 
cyanide  is  unaffected  by  charcoal,  and  silver  is  precip- 
itated only  to  a  small  degree.     If  a  chemical  reaction 
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takes  place  whereby  a  carbonyl  aurocyanide  or  other 
analogous  compound  is  formed  when  charcoal  is  brought 
into  contact  with  aurocyanide  solution,  it  is  reasonable 
to  suppose  that  some  similar  compound  would  be  formed 
with  cuprocyanide  solution.  If  the  adsorption  theory 
is  accepted,  then  the  variation  may  be  considered  as 
attributable  to  differences  in  physical  characteristics  of 
the  solution,  caused  by  variations  in  surface  tension 
when  different  metals  form  the  basis  of  content. 

Solution  from  which  potassium  or  sodium-gold  cyan- 
ide has  been  adsorbed  by  charcoal  should  show  a  loss  of 
cyanide  in  proportion  to  theoretical  considerations.  Ed- 
mands  has  proved  this  to  be  the  case,  although  his  fig- 
ures were  meant  to  support  the  contention  that  a  com- 
pound of  the  composition  KAu,  (CN)„  CO  was  formed. 
As  the  same  amount  of  cyanide  would  be  lost  in  each 
case,  the  results  are  equally  applicable  in  support  of  the 
simple  adsorption  theory. 
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FIG.    2.      ADSORPTION    CURVE ;    AUROCYANIDE    SOLUTION 
AND  CHARCOAL 

The  effect  of  the  addition  of  acid  or  alkali  often  fur- 
nishes evidence  of  the  validity  of  certain  reactions. 
Feldtmann  claims  that  absence  or  presence  of  alkali  is 
without  appreciable  effect  on  the  precipitation  of  gold 
from  aurocyanide  solution  by  charcoal.  S.  B.  Christy" 
shows  that  acidity  in  the  solution  results  in  a  considera- 
ble increase  in  precipitating  power.  Edmands  has  since 
confirmed  this  in  emphatic  terms.  Feldtmann's  results 
are,  however,  not  in  opposition  to  this,  as  the  tests  did 
not  include  the  addition  of  acid. 

The  data  published  in  this  connection  afford  further 
evidence  in  favor  of  the  adsorption  theory,  and  a  par- 
allel instance  of  the  retarding  effect  of  the  addition  of 
alkali  and  the  accelerating  effect  of  the  addition  of  acid 
has  been  demonstrated  by  Lachs  and  Michaelis".  These 
investigators  proved  that  the  adsorption  of  potassium 
chloride  in  water  by  charcoal  was  diminished  by  the 
addition  of  KOH,  and  hastened  by  the  addition  of  acid. 
This  result  was  attributed  to  the  obstructive  effect  of 
hydroxyl  ions  as  compared  with  hydrogen  ions. 

A  feature  of  adsorption  phenomena  is  the  difficulty 
experienced  in  removing  the  adsorbed  substance  by 
washing  in  excess  of  the  solvent  or  water.  This  is  par- 
ticularly noticeable  in  the  case  of  the  removal  by  char- 
coal of  a  gold  compound  from  an  aurocyanide  solution. 
Considerable  attention  was  paid  by  Feldtmann  to 
the  fact  that  the  gold  precipitate  on  charcoal  was  solu- 
ble, to  some  extent,  in  alkaline  sulphide  solutions.  Ed- 
mands has  elaborated  this  phase  of  the  question,  and 
also  shows  that  the  addition  of  even  a  small  quantity  of 


soluble  sulphides  to  the  cyanide  solution  considerably 
reduces  the  precipitating  power  of  the  charcoal. 

Addition  of  Sulphide  May  Cause  Variation  in 
Surface  Tension 

Adsorption  is  an  equilibrium  and  closely  dependent  on 
surface-tension  influences.  By  varying  the  surface  ten- 
sion by  the  addition  of  other  reagents,  the  amounts  ad- 
sorbed may  also  be  varied,  but  an  equilibrium  is  again 
reached,  nevertheless.  If  a  soluble  sulphide  is  added  to 
aurocyanide  solution  in  a  charcoal  pulp,  the  equilibrium 
is  disturbed  and  a  new  equilibrium  established.  It  is 
not  so  much  the  question  of  the  solubility  of  the  gold  in 
the  sulphide  solution  as  the  alteration  in  the  physical 
condition  of  the  solution  which  causes  a  release  of  a 
part  of  the  adsorbed  compound.  Conversely,  the  same 
effect  is  produced  and  the  same  equilibrium  reached  if 
the  soluble  sulphide  is  added  to  the  cyanide  solution  be- 
fore contact  of  the  latter  with  charcoal.  The  results  of 
the  experiments  of  Feldtmann  and  Edmands  are  com- 
plementary. F.  Wartenweiler"  showed  that  strong  re- 
agents which  do  not  dissolve  the  gold  precipitate  on 
charcoal  do  not  inhibit  the  precipitating  action  when 
added  to  the  solution.  This  is  also  in  accord  with  the 
known  laws  of  adsorption.  Platinum  adsorbs  picric  acid 
from  aqueous  solutions,  and  the  adsorbed  acid  is  in- 
soluble in  water.  The  addition  of  alcohol  disturbs  the 
adsorption  equilibrium  and  releases  the  picric  acid ;  but 
from  this  fact  it  would  be  unwise  to  infer  that  picric 
acid  is  insoluble  in  water  and  soluble  in  alcohol. 


Rights  of  Surface  Owners 

By  A.  L.  H.  Street* 

In  the  case  of  Cavanaugh  v.s.  Corbin  Copper  Co. 
(X7U  Pacific  Reporter,  18i),  the  Montana  Supreme 
Court  recognizes  the  right  of  an  owner  of  dwelling 
property  in  Butte  to  recover  damages  caused  by  mining 
operations  carried  on  by  defendant  under  such  circum- 
stances as  to  constitute  a  private  nuisance  interfering 
with  the  enjoyment  of  plaintiff's  home. 

Plaintiff's  lot  lies  within  an  addition  platted  for 
residential  purposes,  covering  the  surface  of  a  mining 
claim.  Defendant  opened  a  mine  shaft  on  an  adjoining 
lot,  and  constructed  buildings  and  machinery  thereon 
necessary  to  prosecute  mining  operations. 

Finding  that  the  work  produced  noises  seriously 
affecting  the  comfortable  enjoyment  of  plaintiff's  home, 
and  that  the  defendant  had  invaded  a  residential  dis- 
trict in  its  operations,  the  court  holds  that  plaintiff 
made  out  a  plain  case  entitling  him  to  damages. 

T)ie  opinion  recognizes  the  legal  principle  that  where 
an  owner  of  land  sells  the  surface,  unqualifiedly  reserv- 
ing mining  rights,  he  will  be  entitled  to  employ  such 
means  and  processes  for  the  purpose  of  extracting  the 
ores  as  may  be  reasonably  necessary  in  the  light  of 
modern  invention,  regardless  of  annoyance  to  the  sur- 
face occupants.  But,  as  the  deed  under  which  plaintiff 
held  the  surface  of  his  lot  for  residential  purposes 
expressly  provided  that  the  surface  should  not  be  dis- 
turbed in  the  exercise  of  reserved  mining  rights,  it  is 
decided  that  he  was  not  estopped  to  complain  of 
defendant's  operations. 


'^Trana.  A.  I.  M.  E.,  Vol.  24. 
"Zeit.  f.  Elektrochemie,  1911. 


"Trana.  I.  M.  M.,  Vol.  24,  pp.  360-3. 

•Attorney  at  law,  820  Security  Bldg.,  Minneapolis.  Minnesota. 


520 


ENGINEERING  AND   MINING  JOURNAL 


Vol.  107.  No.  12 


A  Study  of  Shoveling  Applied  to  Mining*  — II 


By   G.   TOWNSEND   HARLEYt 


One  of  the  factors  that  influence  shoveling  is  the 
horizontal  distance  between  pile  and  objective. 
Four  feet  has  been  found  to  be  about  the  proper 
distance.  The  shape  of  shovel  used,  and  its  length 
of  handle,  have  a  decided  effect  on  the  amount  of 
shoveling  done.  The  system  of  payment  for  tvork 
performed  determines  to  a  considerable  degree 
the  success  of  any  scheme  for  increasing  indi- 
vidual   efficiency    of    miners    or    mine    laborers. 


FROM  a  series  of  tests  during  which  the  ore  was 
thrown  into  a  mine  car  42  in.  high,  it  was  de- 
termined that  a  horizontal  interspace  of  4  ft.  was 
the  best  distance  to  maintain  between  car  and  ore  pile 
in  order  that  a  man  might  work  to  the  best  advantage. 
Owing  to  the  height  of  the  car,  the  capacity  of  a  shoveler 
is  decreased,  as  compared  to  his  capacity  in  shovels  per 
minute  when  loading  into  a  wheelbarrow.  This  de- 
crease in  shoveling  speed  amounts  to  about  8%  per  foot 
of  height.  The  best  type  of  car  for  a  shoveler  to  use 
holds  about  a  ton  of  ore,  is  as  low  as  is  consistent  with 
good  design — certainly  not  over  45  in.  in  height — and 
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Longth  of  Job  in   Hwurt 

KIG.    19.      SHOWING  CATACITT   OF   A   SHOVELER   USING   A 

CAR   FOR  VARIOUS   JOBS 

is  equipped  with  roller  bearings,  which  should  be  kept 
in  the  best  of  condition.  Cars  much  larger  than  this 
are  too  hard  to  tram  and  cars  much  smaller  use  up  too 
much  of  the  shoveler's  time  tramming  back  and  forth. 
Fig.  10  show.s  the  tonnage  to  be  expected  of  a  man 
mucking  into  a  car  and  tramming  a  constant  distance, 
for  various  lengths  of  jobs.  It  will  be  noticed  that  the 
economic  shoveling  day  is  between  7  and  8  hours  long, 
and  that  the  maximum  average  results  to  be  expected 


of  a  mine  shoveler  under  the  given  conditions  have 
probably  been  reached.  The  tonnage  to  be  expected  under 
average  shoveling  conditions  during  a  uniform  shovel- 
ing day  of  6  hours  and  12  minutes  and  for  any  distance 
that  the  ore  must  be  thrown  or  trammed  is  shown  in 
Fig.  20.  The  graph  representing  the  tonnage  to  be 
expected  of  a  man  with  a  wheelbarrow  may  not  be  en- 
tirely correct,  especially  as  the  length  of  tram  in- 
creases. On  the  other  hand,  the  wheelbarrow  is  generally 
used  where  neither  direct  shoveling  nor  the  use  of  a 
car,  with  its  attendant  track  expense,  is  feasible; 
consequently,  the  wheelbarrow  is  always  at  work  under 
adverse  conditions  in  a  stope,  and  no  improvements 
over  the  results  here  tabulated  are  to  be  expected. 

The  calculation  of  tonnage  to  be  expected  when  tram- 
ming either  with  a  car  or  wheelbarrow,  for  any  length 
of  job  and  distance  trammed,  is  expressed  in  the  follow- 
ing formulas: 

Let  W  ■-=  weight  of  load  on  shovel,  in  pounds ; 

N  =  number  of  shovels  per  minute; 

P  =  <^/c  ot  time  actually  shoveling; 

L  =  length  of  job,  in  minutes; 

T  =  total  tonnage  shoveled ; 

a  =  time  to  load  one  car  or  wheelbarrow ; 
b  =  time  to  tram  and  dump  one  car  or  wheel- 
barrow, in  minutes; 
c  =  load  on  one  car  or  wheelbarrow,  in  pounds; 
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2000 
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•Conrluding  part  of  a  paprr  prmentpd  at  the  New  York  mpeting 
of  thP  A.  I.  M.  M  R,  Fxhriinry,  1919  T)i<>  first  Inntallment  of  thl» 
■rtlrlp  i«pp<>nr(>d  In   Kng    arul  Min.  Joum..  Mnr.  15.  1919. 

tEfllclency  enBine^r.  rh<>lpa  Dodse  Corporation.  Tyrone.  New 
Mexico 


Shovels  Tested  for  Durability 

To  determine  the  relative  wearing  qualities  and  the 
cost  per  ton  for  supplying  the  men  underground  with 
new  shovels,  different  places  in  the  mines  were  equipped 
with  different  makes  and  styles  of  shovels,  and  the 
results  carefully  noted.  At  frequent  intervals  these 
shovels  were  measured  to  detect  the  wear  of  the  blade, 
and  checked  up  to  see  that  all  were  being  used  in  the 
proper  places  underground;  the  tonnage  coming  from 
each  place  and  the  number  of  shovelers  employed  were 
also  noted. 

Work  With  a  Scoop  Slower  Than  With  a 
No.  4  Shovel 

Tests  were  conducted  with  square-  and  round-point 
shovels  varying  in  size  from  No.  2  to  No.  6  and  with 
standard  No.  2  scoops,  to  determine  what  size  of  shovel 
was  best  adapted  to  the  work.  For  short  jobs  of  less 
than  4  hours'  duration,  the  No.  2  scoop  and  the  No.  5 
and  6  shovel  woro  slightly  superior  from  the  standpoint 
of  tonnage  handled;  but  for  jobs  requiring  more  than 
4  hours  for  their  completion,  the  No.  4  shovel  was 
greatly  superior.  From  the  standpoint  of  "number  of 
shovels  per  minute,"  work  with  a  scoop  is  at  all  times 
slower  than  with  a  No.  4  shovel,  and  as  the  day  progresses 
the  porrentapo  of  time  rtMiuired  for  resting  becomes 
greater  with  the  scoop  than  with  the  shovel.  The 
result  is  that  although,  for  short  work  periods,  the 
larger  capacity  of  the  scoop  brings  the  total  tonnage 
handled  above  that  of  a  No.  4  shovel,  for  long  periods 
the  increa-sed  amount  of  rest  required  when  handling 
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the  heavier  load  serves  to  put  the  No.  4  shovel  con- 
siderably in  the  lead  as  a  tonnage  mover.  In  general 
it  may  be  said  that  for  shovels  smaller  than  the  21-lb. 
load  shovel,  the  tonnage  handled  per  shift  is  approxi- 
mately directly  proportional  to  the  shovel  capacity ; 
that  is,  if  a  man  using  a  No.  4  shovel  will  handle  26 
tons  in  an  8-hour  shift,  with  a  No.  3  shovel,  which 
holds  91%  of  the  load  of  a  No.  4  shovel,  he  would  be 
expected  to  shovel  about  24  tons  a  shift.  If  the  in- 
creased cost  of  shoveling  with  a  smaller  shovel,  or  one 
that  has  been  worn,  is  balanced  against  the  cost  per  ton 
of  putting  a  new  shovel  underground  and  discarding  the 
old  one,  it  will  indicate  the  economic  limit  of  wear  of 
.the  shovels  in  use. 


To  obtain  the  highest  shoveling  efficiency  under- 
ground, every  man  hired  as  a  shoveler  should  be  in  a 
particular  stope  or  working  place  that  is  directly  in 
charge  of  a  shoveling  boss.  This  boss  should  have  had 
considerable  experience  in  shoveling,  should  know  cor- 
rect shoveling  methods  and  be  able  to  instruct  men 
and  gain  their  confidence.  Each  man  should  be  taught: 
(1)  The  necessity  of  using  the  correct  type  of  shovel 
for  any  given  purpose;  (2)  the  proper  way  to  handle 
a  shovel;  (3)  the  range  of  usefulness  of  wheelbarrow 
and  car,  and  (4)  the  advantage  of  using  a  platform 
from  which  to  shovel.  When  each  man  has  been  thor- 
oughly instructed  in  the  methods  of  shoveling,  he  should 
be  placed  in  general  run-of-mine  work  among  the  more 
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A  STUDY  OF  SHOVELING  AS  APPLIED  TO  MINING 

Showing  Comparative  Efficiency  of  Different  Metnodi  of 

HandllHT  Ore  in  Slopes,  with  MeJ^'Csn  Labor,  as  Distance 

Varies 
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Distance  Ore  Is  Thrown  or  Conveyed.  Feet 
FIG.  20.     COMPARATIVE  EFFICIENCY  OF  DIFFERENT  METHODS  OF  HANDLING  ORE 


The  design  of  shovel  which  was  considered  as  being 
•the  best  adapted  to  mining  work,  conforming  to  condi- 
tions under  which  the  tests  under  review  were  made, 
is  shown  in  Fig.  21.  The  blade  should  hold  21  lb.  of 
broken  ore  as  an  average  load.  Both  the  square-  and 
the  round-point  blades  should  be  of  standard  shape,  of 
No.  15  gage  at  the  point,  and  of  such  composition  that 
the  shovel  will  handle  not  less  than  1100  tons  of  medium 
liard  ore  when  shoveled  off  a  wooden  mat.  All  blades 
should  be  of  the  plain-back  type  without  rivets,  the 
back  strap  being  welded  to  the  blade.  Only  best-grade, 
second-growth,  northern  white  ash  should  be  used  for 
the  handle,  which  should  be  bent  to  the  shape  and  dimen- 
sions shown.  On  short-handle  shovels,  the  Dirigo,  or 
split  D,  handle  is  preferred,  as  it  is  much  stronger  than 
the  ordinary  D  handle. 


experienced  shovelers,  so  that  another  new  man  may 
take  his  place  for  instruction. 

The  Phelps  Dodge  Corporation  has  not  yet  introduced 
a  system  of  payment  for  shovel  work  other  than  the 
regular  daily  wage,  and,  in  the  case  of  development 
work,  the  contract  system,  in  which  the  shovelers  share 
by  receiving  a  higher  wage  than  the  men  in  the  stopes. 
The  wage  in  force  at  present  at  Burro  Mountain  mines 
for  Mexican  shovelers  is  $3.40  a  day.  Assuming  that 
this  is  a  fair  wage  for  this  class  of  labor,  to  put  the 
men  in  the  proper  frame  of  mind  to  take  kindly  to  the 
bonus  system  the  wage  should  be  raised  to  $3.75  a  day, 
an  increase  of  10.3% ;  this  wage  will  be  paid  to  them 
whether  they  make  the  required  tonnage  or  not.  If 
any  man  makes  the  tonnage  required  of  him,  his  wage 
may  be  raised  to  $4  for  that  shift,  an  increase  of  17.6% 
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above  the  $3.40  rate.  If  he  produces  anything  over  the 
required  amount,  he  should  be  paid  a  bonus  per  ton, 
depending  on  the  original  task  allotted  to  him.  To 
make  an  increase  of  50%  over  his  old  $3.40  rate,  a 
shoveler  will  have  to  produce  between  25  and  30%  more 
than  his  allotment.  E.xperience  has  shown  that  when  a 
laborer  receives  an  advance  in  wages  of  more  than 
about  50  to  80%  above  a  fair  wage,  he  tends  to  become 
shiftless,  and  the  increase  usually  does  him  more  harm 
than  good. 

In  1917,  in  a  stope  with  raises  spaced  25  by  65  ft., 
from  which  was  mined  145,000  tons,  the  shovelers  aver- 
age 8.5  tons  per  man,  with  wages  at  $3.40  a  day.  This 
shoveling   cost   33c.   per   ton,    assuming   that   the   men 

J': 
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DESIGN   OF   SHOVEL  BEST   ADAPTED   TO 
MINING  WORK 

were  on  other  work  for  17.5%  of  the  day.  Charts 
show  that  under  the  new  system  these  men  should  have 
averaged  22.9  tons  per  man,  for  which  they  would  have 
received  $4  a  day.  This  would  be  an  average  shoveling 
cost  of  17 ic.  per  ton,  or  a  gross  saving  of  $22,475  for 
the  year.  Out  of  this  gross  saving  would  have  to  come 
the  cost  of,  say,  five  special  men,  at  an  average  salary 
of  $160  a  month,  or  a  total  of  $9600  a  year,  to  take 
care  of  this  branch  of  the  work.  This  sum  deducted 
from  $22,475  leaves  a  saving  of  $12,875,  or  a  total 
shoveling  cost  of  23.9c.  a  ton. 

Figures  obtained  at  Tyrone  indicate  that  the  tonnage 
in  at  least  one  of  the  large  stopes  can  be  raised  from 
8.5  tons  per  man  to  22.9  tons  per  man,  an  increase  of 
169%;  the  wages  can  be  raised  from  $3.40  a  day  to  $4 
a  day,  and  the  cost  to  the  company  reduced  from  33c.  a 
ton  to  24c.  a  ton,  after  taking  care  of  all  extra  super- 
vision needed.  In  addition  to  this  actual  saving  in 
shoveling  costs,  the  overhead  and  general  mining  costs 
will  be  reduced  per  ton  by  mining  a  greater  tonnage 
per  man ;  and  the  other  classes  of  labor,  such  as  ma- 
chine miners  and  timber  men,  will  be  able  to  do  more 
work,  as  they  will  not  be  hampered  and  delayed  by 
the  shovelers  to  such  an  extent  as  at  present. 


Effect  of  Air  in  Cyanidation 

By  N.  S.  Keith* 
Since  the   general  acceptance  of   Eisner's   equation, 
(2Au    V  4Kry.  4    O    t    H,0  =  2KAuCy.  +  2K0H), 
there  ha.i  been   littlf  controversy   opposed   to   that  de- 
duction.    MacArthur,  one  of  the  inventors  of  the  first 


*Mlnlnf   «n<1    meUlliirflr*! 
dolphin.  Pcnnarlvanla. 
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successful  cyanide  process  for  treating  gold  and  silver 
ores,  denied  the  supposition  as  to  the  necessity  for  the 
presence  of  air,  or,  rather,  oxygen.  In  analyzing  the 
reactions  one  finds  that  gold  in  a  cyanide  solution  has  a 
higher  affinity  for  cyanogen  than  has  potassium,  but  it 
cannot  exercise  that  affinity  unless  some  element  is 
present  in  the  solution  to  combine  with  the  potassium 
which  would  be  freed  by  the  gold.  This  desirable  ele- 
ment is  oxygen,  which  combines  with  the  potassium  to 
form  its  oxide,  K,0.  To  complete  the  reaction  and 
fulfill  the  equation,  the  oxide  combines  with  water,  H,0, 
to  form  2K0H.  The  gold  cyanide,  insoluble  in  water 
alone,  dissolves  in  the  solution  of  2KCy  to  form 
2KAuCy..  Thus  is  evolved  the  complete  term  of  the 
second  part  of  the  equation. 

The  foregoing  synopsis  is  elementary,  but  basic  to 
the  consideration  of  the  complicated  conditions  of  actual 
practice  in  the  treatment  of  auriferous  ores  which  are 
crushed  and  pulverized  to  expose  the  maximum  surficial 
area  to  the  solution  of  KCy  or  NaCy.  As  tests  are 
generally  expressed  in  terms  of  KCy,  and  as  NaCy  is 
analogous  in  action  with  the  former,  this  consideration 
and  analysis  will  deal  exclusively  with  the  formula  KCy. 

Consideration  will  first  be  directed  to  the  least-com- 
plex auriferous  ores,  consisting  in  the  main  of  quartz 
containing,  besides  gold  and  silver,  variable  quantities 
(say  1%  in  the  aggregate)  of  sulphides  of  iron,  copper, 
and  lead,  which  are  pulverized  in  water  or  cyanide  solu- 
tion to  which  lime  is  added.  In  the  grinding  operation 
finely  divided  iron  is  introduced  into  the  pulp.  Much 
air  i.s  occluded  in  the  solution  during  the  grinding  and 
subsequent  agitation.  Slimes  are  agitated  in  the  cyanide 
solution  by  mechanical  methods,  such  as  stirring,  or 
pumping  from  vat  to  vat.  Agitation  by  compressed 
air  is  also  extensively  practiced,  on  account  of  the 
cheapness  of  that  process,  but  mainly  because  the  air 
provides  the  oxygen  which  is  necessary  for  the  reac- 
tions called  for  according  to  the  Eisner  equation. 

Oxygen  to  promote  solution  of  gold  and  silver  has 
been  supplied  by  the  addition  of  oxidizing  chemicals, 
such  as  permanganate,  KMnO,,  ferricyanide  of  potas- 
sium, K.FeCy.,  or  MnO,.  BaO,,  or  PbO,.  The  use  of 
these  "cyanicides"  in  practical  operations  has  been 
abandoned  in  most  instances,  because  of  cost,  ineflfi- 
ciency,  and  destructive  effects.  Under  ordinarj*  tempera- 
tures and  atmospheric  pressure,  quiescent  cyanide  solu- 
tions absorb  air  slowly  and  in  insufficient  quantity  for 
speedy  cyanidation  of  gold.  But  in  motion  under  pres- 
sure the  compressed  air  used  in  agitation  insures  a 
greater  ab.sorption  of  oxygen. 

The  foregoing  statement  of  operative  conditions  calls 
for  a  much  more  complex  formula,  the  first  part  of  the 
equation  being  as  follows: 

2Au  +  4KCy  -f  O  -f  H,0  -f  X[KCy  +  0  -f  H.O  -f 
Fe    f   FeS.    )-    (Cu,S,  Fe.S,)    -f  Ca(OH),l. 

The  molecules  named  before  the  bracketed  ones  re- 
arrange themselves  as  stated  in  the  Eisner  equation, 
unless  trammeled  by  the  presence  of  the  others  and 
their  affinities  one  for  another.  Quantities  and  unsatis- 
fied affinities  are  so  indefinite  that  the  final  result  of 
possible  combinations  cannot  be  predicated.  By  con- 
sidering the  molecules  listed  within  the  compass  of  the 
brackets  the  following  re.nctions  may  be  said  to  occur: 
KCv  combines  with  indefinite  amounts  of  Fe,  FeS,  and 
Cu.S.  Fe,S,,  to  form  various  and  uncertain  compounds. 
Oxygen  oxidizes  some  iron  and  some  iron  and  copper 
pyrites.  These  latter  become  oxides  and  sulphates  and 
react  with  KCy,  which  is  wasted,  to  form,  according  to 
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various  authorities,  numerous  complex  substances,  such 
as  K.FeCy.,  KCyS,  K,S,0„  K,S,  K,Cu,Cy„  and  others. 
These  reactions  have  been  studied  by  many  metallur- 
gists, but  much  more  information  is  necessary  for 
thorough  understanding  of  the  complications.  The 
following  equation  is  a  necessary  addition  to  the  latter 
half  of  the  Eisner  equation: 

2Au  +  4KCy  +  0  +  H  O  +  [X]  =  2KAuCy„  + 
2K0H  +  [X]. 

The  symbol  X  represents  the  molecules  which  take 
no  further  direct  part  in  the  dissolving  of  the  gold,  but 
have  reactions  in  the  process  of  its  precipitation  and 
recovery. 

The  precipitation  of  gold  from  a  cyanide  solution  by 
means  of  zinc  may  be  expressed  by  the  following  equa- 
tion: 

2KAuCy  +  2K0H  -f  H,0  +  3Zn  =  2Au  +  2K,ZnCy, 
+  2K0H  +  ZnO  -|-  2H.' 

The  reactions  are  as  follows :  Two  atoms  of  zinc 
displace  and  free  two  atoms  of  gold;  one  atom  of  zinc 
decomposes  water  in  presence  of  potassium  hydrate ;  its 
oxide  is  dissolved  by  the  solution  of  potassium  hydrate, 
and  hydrogen  is  set  free.  Heretofore  the  equation  ex- 
pressing the  reactions  of  gold-cyanide  precipitation  has 
been  wrritten  as  follows : 

KAuCy,  +  2KCy  +  n  -f  H,0  =  Au  +  K,ZnCy,  + 
KOH  +  H. 

But  this  latter  equation  does  not  express  all  the  re- 
actions, such  as  are  due  to  the  presence  of  excess  of 
zinc  and  of  water.  In  this  precipitation  there  is  always 
present  a  large  excess  of  both  water  and  zinc,  and 
oxidation  by  decomposition  of  water  by  the  zinc  will 
continue  as  long  as  free  potassium  hydrate  is  present 
to  dissolve  the  zinc  oxide  formed  on  the  surface  of 
the  zinc.  The  presence  of  oxygen  in  the  occluded  air 
increases  the  oxidation  and  solution  and  is  largely 
responsible  for  the  accompanying  waste. 

As  soon  as  there  is  no  more  solvent  for  zinc  oxide,  the 
precipitation  of  gold  on  the  zinc  ceases,  because  the 
surface  becomes  coated  by  a  film  of  zinc  oxide  which 
isolates  the  gold  from  the  metallic  zinc  on  which  it 
was  deposited.  This  isolator  insulates  the  gold  by 
reason  of  the  loss  of  essential  galvanic,  or  electric, 
contact  with  the  zinc.  When  this  last  condition  prevails, 
and  occluded  air  is  present,  the  gold  precipitate  is 
dissolved  by  the  cyanide  solution.  Of  course  this  is 
not  a  necessary  condition,  but  it  frequently  happens 
through  ignorance  or  neglect.  If  no  free  oxygen  be 
present,  gold  will  not  be  thus  re-dissolved. 

The  complex  assemblage  of  the  various  molecules 
represented  by  the  symbol  X  in  the  foregoing  equations 
interchange  themselves,  especially  in  the  presence  of 
air,  to  form  various  insolubles  which  are  sometimes 
found  in  the  precipitation  boxes,  in  the  form  of  "white 
precipitate."  By  the  addition  of  more  cyanide  to  the 
head  of  the  precipitation  box,  this  white  precipitate 
would  sometimes  be  dissolved,  or  disappear — and  some- 
times not.  A  considerable  number  of  investigators 
have  studied  the  question  as  to  the  composition  of  the 
white  precipitate,  and  there  is  a  wide  divergence  in 
opinion  as  to  its  origin  and  constitution.  This  diver- 
gence is  probably  due  to  the  variety  and  composition  of 
the  ores  being  treated.  The  remedial  addition  of 
cyanide  necessitates  increased  wastage  of  both  cyanide 
and  zinc. 

A  recently  issued  United  States  patent,  which  claims 
a  monopoly  for  the  practice  of  removing  occluded  air 
9nd  gases  from  cyanide  solutions  before  precipitation. 


draws  attention  to  the  fact  that  air  has  been  removed 
from  cyanide  solutions  as  they  pass  to  precipitation  by 
various  means,  especially  by  pumps,  including  wet  or 
dry  vacuum,  singly  or  in  arrangement  with  vacuum 
chambers  in  various  combinations,  for  many  years,  and 
at  many  times  and  places.  This  statement  may  be 
confirmed  by  examination  of  descriptions  of  cyanide 
plants  published  in  books  on  the  art,  and  in  the  trans- 
actions of  technical  societies  devoted  to  mining  and 
metallurgy.  One  citation  is  illustrative:  Trails.  A.  I. 
M.  E.,  Vol.  42,  1912,  pp.  729-731. 

The  practice  in  the  U.  S.  Patent  Office  which  has 
prevailed  during  many  years  in  the  examination  as  to 
novelty  of  applications,  has  been  to  ignore  the  facts 
as  to  the  prior  state  of  the  art  involved,  as  shown  in 
technical  publications,  other  than  patents  previously 
issued  by  the  United  States,  Great  Britain,  France  and 
Germany.  Therefore  many  patents  have  been  granted 
which  have  not  been  sustained  by  the  courts  because 
of  lack  of  novelty.  This  has  caused  much  costly  litiga- 
tion which  would  have  been  avoided  had  the  Patent  Of- 
fice functioned  under  a  different  system. 

The  practice  of  removing  air  from  liquids  is  an  old 
one  and  has  been  extensively  adopted.  The  object  has 
been  effected  by  the  use  of  such  apparatus  as  wet 
or  dry  vacuum  pumps,  vacuum  chambers,  jets  or  sprays, 
in  various  arrangements  or  combinations,  and  baro- 
metric discharge  pipes  from  vacuum  chambers  or  tanks. 
During  the  empirical  development  of  the  art,  much 
apparatus  and  many  methods  were  tried  in  the  search 
for  improvement.  These  were  frequently  changed, 
intermixed,  or  abandoned,  without  always  selecting  the 
best  for  continued  practice.  An  example  of  this  is 
seen  in  the  adoption  of  air  lifts  to  convey  solution 
from  vats  to  precipitation  boxes,  without  a  realization 
of  the  deleterious  action  of  excess  of  air  at  this  stage 
of  the  process.  It  has  been  satisfactorily  and  prac- 
tically demonstrated  in  many  large  cyanide  mills  that 
the  removal  of  air  from  cyanide  solutions,  before  pre- 
cipitation, results  in  considerable  savings  of  both  cyan- 
ide and  zinc. 

I.  o.  u. 

There  may  be  no  memorandum  of  it,  or  even  a  mental 
note,  but  every  American  who  is  sound  of  mind  and 
body  has  an  I.  O.  U.  outstanding  against  him.  It  is  in 
Uncle  Sam's  hands,  and  ha  will  probably  collect  it,  or 
will  permit  the  delinquent  to  feel  rather  uncomfortable 
while  it  remains  unpaid.  He  is  not  going  to  come  around 
with  a  bill  and  present  it  in  an  offensive  manner. 
Uncle  Sam  does  not  solicit  in  that  way,  but  he  will  let 
the  careless  citizen  know  in  a  hundred  and  one  ways, 
from  day  to  day,  if  he  has  not  paid  his  share  or  loaned 
the  money  with  which  to  pay  his  share  of  the  big 
account  that  is  still  on  the  country's  books. 

When  the  next  Liberty  Loan  is  called  for,  no  one 
should  assume  that  the  war  is  over  and  ought  to  be 
forgotten.  The  man  worthy  of  the  country  in  which 
he  lives  will  turn  to  his  account  book,  the  one  that  is 
kept  in  his  conscience,  and  see  if  the  two  sides  of  the 
Liberty  Loan  account  balance. 


A  Monazite  Sand  Analysis  has  been  made  by  the  Geo- 
logical Survey  of  India  which  reports  that  samples  from 
Mergui  and  Tavoy,  in  Tenasserin,  Lower  Burma,  taken  from 
28  locations,  show  only  0.18%  of  thoria  in  the  heavy  con- 
centrates, which  is  equivalent  to  0.00216  lb.  of  ThOi  per 
cu.yd.  of  the  ground  sampled,  and  adds:  "Such  a  minute 
fraction  is,  of  course,  of  no  practical  utility." 
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Re-treating  Zinc  Tailings  in  Wisconsin 


By  W.  F.  BOERICKE* 


During  the  era  of  high  prices  for  zinc  ores  several 
attempts  were  made  to  re-mill  some  of  the  old  tail- 
ings dumps  in  the  Wisconsin-Illinois  field.  In  no 
case  were  operations  undertaken  on  a  large  scale. 
Neither  the  size  of  the  piles  nor  the  zinc  content 
of  the  tailings  warranted  large  expenditures  for 
equipment.  The  results,  however,  brought  out 
numerous  interesting  points  m  milling  practice. 


THE  re-treatment  of  old  tailings  dumps  in  tJie  Wis- 
consin-Illinois field  was  recently  undertaken  by  two 
or  three  practical  men  who  were  familiar  with  lo- 
cal practice,  and  who  were  able  to  construct  the  simple 
plants  needed.  Leases  were  obtained  from  the  owners  of 
the  properties  on  which  the  tailings  had  been  deposited, 
usually  on  a  5'^c  basis.  Some  attempts  were  made  to 
work  the  creek  bottoms  of  the  streams  that  carry  the 
tailings  away  from  operating  mills,  especially  where 
these  mills  had  been  running  through  rich  material,  but 


tion  would  have  been  wasteful.  On  account  of  the  freez- 
ing of  the  pulp,  no  attempt  was  made  to  continue  milling 
in  winter;  consequently  most  of  the  plants  were  open  and 
exposed  to  the  weather  on  all  sides. 

The  plant  is  always  built  at  the  base  of  the  tailing 
pile,  with  due  regard  for  tailing  disposal.  At  the  outset, 
the  tailing  is  shoveled  into  the  boot  of  the  belt-and- 
bucket  elevator  by  hand;  or,  if  water  is  plentiful,  it 
may  be  sluiced  in.  As  the  pile  recedes,  a  horse  and 
scraper  are  used,  or  some  kind  of  a  cable  drag  operated 
by  a  hoist.  A  worm  feed,  sunk  in  a  channel  in  the 
ground  and  parallel  to  the  elevator,  insures  a  steady 
feed  to  the  jigs  and  prevents  overcrowding  and  choking 
the  elevator.  The  usual  feed  for  a  six-cell  jig  is  from 
75  to  100  tons  in  nine  hours. 

From  the  elevator  the  material  goes  to  the  trommel. 
This  may  be  dispensed  with  in  some  cases,  if  there  is 
only  a  small  amount  of  oversize,  or  if  recrushing  in  a 
set  of  rolls  is  not  included  in  the  treatment.  It  assists, 
however,  in  insuring  a  steady  feed  to  the  jigs.  If  a 
trom.mel  is  used  without  rolls,  the  undersize  goes  direct 
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ill  .luch  cases  it  was  necessar>'  to  handle  .10  much  gravel 
and  detritus  that  the  work  was  unprofitable. 

Fig.  1  shows  the  layout  of  a  typical  tailing  plant  and 
Fig.  2,  the  detail  of  the  jigs,  ('onstruction  was  of  the 
simplest  order,  and  the  material  used  was  often  crude, 
the  idea  being  to  avoid  spending  any  more  on  the  plant 
than  wa.s  Absolutely  necessary.  This  was  good  common 
.lenwe,  for  in  many  rases  a  small  pile  could  be  cleaned 
op  in  a  single  summer's  work,  and  permanent  construc- 
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to  the  jigs,  and  the  oversize,  if  it  is  of  little  or  no  value, 
is  sent  to  the  tailing  elevator.  But  if  the  oversize  forms 
a  considerable  proportion  of  the  feed,  and  the  prelimi- 
nary tests  have  shown  it  to  contain  "chatty"  ore,  it 
usually  pays  to  install  a  small  set  of  rolls  and  crush  it. 

.ligs  are  usually  run  much  the  same  as  is  a  cleaner 
or  sand  jig  in  a  zinc  mill,  but  no  set  rules  can  be  formu- 
lated for  universal  operation.  Each  ore  creates  a  prob- 
lem in  itself,  and  the  details  must  be  worked  out  by 
test  and  experiment  to  obtain  the  best  results.  There 
are,  of  course,  essential  differences   between   the   feed 
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in  a  tailing  mill,  and  in  the  ordinary  concentrating  mill. 
In  the  tailing  mill,  the  feed  is  usually  extremely  thin, 
rarely  over  2  or  3%  Zn,  and  the  recovery  in  jack  and 
marcasite  is  from  2i  to  5%.  The  product  is  taken  al- 
most entirely  from  the  hutch.  The  ore  is  mostly  in  the 
fines,  often  below  1  mm.,  of  which  a  considerable  pro- 
portion is  "chatty";  and  much  of  the  jack  is  in  the 
form  of  "floaters" — long,  thin  pieces  of  blende  that  are 
easily  carried  over  in  the  top  water. 

The  jig  must  therefore  be  run  with  a  fast,  light 
stroke,  with  as  little  top  water  as  possible,  and  with 
the  beds  kept  loose  and  thin  to  avoid  matting  the  sieves. 
It  is  essentially  a  pulsation  jig,  with  a  light  suction 
neutralized  by  considerable  water  from  the  plunger  side. 
The  line  shaft  is  run  at  185  to  215  r.p.m.,  with  the  higher 
speed  favored.  The  drop  between  cells  varies  from  14  in. 
to  2  in.,  and  the  grates  should  be  tilted  slightly  toward 
the  end  of  the  jig,  to  keep  the  bed  of  uniform  depth. 
Unless  the  tailing  is  rich,  and  with  much  coarse  ore,  it 


timbers  is  spaced  every  3  ft.  for  the  length  of  the  jig. 
The  posts,  strengthened  by  a  f-in.  round-iron  rod,  pass- 
ing crosswise  through  the  jig,  serve  as  buckstays, 
whereas  the  caps  support  the  line  shafting.  This  type 
of  construction  is  more  favored  than  the  more  elaborate 
jigs  used  in  the  big  mills,  all  the  walls  and  partitions 
of  which  are  built  entirely  of  2  x  4-in.  lumber.  Although 
the  2  X  12-in.  material  looks  flimsy,  it  proves  satisfac- 
tory, and  effects  a  large  saving  in  the  lumber  bill.  The 
jigs,  of  course,  are  intended  for  not  more  than  a  couple 
of  seasons'  work. 

The  lumber  requirements  for  the  5-cell  jig  shown  in 
Fig.  2  will  amount  to  250  ft.  of  4  x  6  in.,  and  520  ft.  of 
2  X  12  in.,  or  about  1600  board  feet.  This  does  not  in- 
clude an  estimate  for  the  elevators,  roUframe,  launders, 
and  other  equipment.  The  cost  of  a  complete  plant  such 
as  shown  in  Fig.  1,  exclusive  of  the  motor,  will  amount 
to  between  $1000  and  $1500. 

Power  is  usually  provided  by  a  25-hp.  induction  mo- 
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will  not  form  a  satisfactory  bed,  but  will  mat  and  cause 
trouble  from  choking  the  sieves.  For  this  reason  a 
hottom  layer  of  coarse  concentrate  is  usually  provided, 
and  this  is  left  undisturbed  when  the  beds  are  skimmed. 
Six-inch  beds  are  generally  adopted.  As  stated,  the 
product  is  almost  entirely  hutch,  and  little  is  skimmed 
off'  above  the  sieve.  Therefore,  gate-and-dam  discharges 
are  not  needed. 

The  usual  sizes  of  sieves  are  4  and  #j  in.  on  the 
first  four  cells,  and  j\  in.  on  the  last  cell.  This  last  cell  is 
generally  run  wide  open,  all  the  hutch  being  returned 
to  the  elevator  and  run  back  over  the  jig.  No  attempt 
is  ever  made  to  clean  ore  on  the  first  cell ;  this  also  goes 
back  to  the  elevator.  The  middle  cells  give  a  clean  hutch 
product.  From  the  last  cell  the  overflow  goes  either  to 
a  settling  box,  where  the  water  and  slimes  are  decanted 
off  to  the  pond,  or  runs  direct  to  the  elevator. 

It  has  already  been  noted  that  the  construction  of 
these  little  plants  is  of  the  simplest  character,  and  they 
can  be  erected  by  a  couple  of  carpenters  in  a  few  weeks. 
The  entire  body  of  the  jig  consists  of  2  x  12  in.  lumber, 
on  edge.  Oakum  or  candle  wicking  is  placed  between  the 
boards  to  make  them  water-tight.    A  frame  of  4  x  6  in. 


tor.  This  gives  enough  for  the  jigs  and  elevators,  and, 
if  necessary,  sufficient  to  run  a  centrifugal  pump  for 
the  mill  from  the  line  shaft.  The  great  merits  of  the 
electric  drive  are  reliability  and  steadiness  of  power. 
It  is  absolutely  necessary  for  successful  work  that  the 
mill  be  run  at  a  uniform  speed,  regardless  of  the  load; 
and  it  goes  without  saying  that  interruptions  of  the 
power  are  fatal  to  good  milling  work.  A  five-minute 
shutdown  often  means  the  loss  of  an  hour's  running 
time  before  the  mill  is  working  smoothly  again.  In  one 
ill-fated  mill,  an  attempt  was  made  to  run  with  a  50  hp. 
gasoline  engine.  The  saving  in  the  power  charge  was 
offset  a  dozen  times  over  by  the  erratic  speed  of  the  jig, 
on  account  of  the  varying  load,  and  the  consequent  in- 
ability to  hold  the  beds. 

The  amount  of  water  needed  for  a  5-cell  jig  will  be 
from  150  to  200  gal.  per  min.  It  is  fed  into  the  ele- 
vator, and  above  the  plunger  of  the  jig.  The  amount 
is  adjusted  by  the  millman  to  secure  the  best  results. 
If  the  supply  is  limited,  the  water  is  sent  to  a  pond  from 
the  settling  tank  and  re-used. 

It  is  my  opinion  that  most  of  the  failures  in  re- 
treating  tailings   result   from    a   careless   preliminary 
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sampling  of  the  original  piles.  This  work,  which  should 
be  done  conscientiously,  is  too  often  carried  out  in  a 
haphazard,  hit-or-miss  manner.  A  grab  sample  is 
taken  from  several  places,  sometimes  supplemented  with 
a  few  "gun"  samples.  If  these  are  found  to  contain 
sufficient  mineral  content,  say  3%  Zn  or  better,  and  con- 
ditions for  operation  may  be  assumed  to  be  favorable, 
the  lessees  go  ahead. 

Under  such  circumstances  it  was  not  surprising  that 
there  were  disappointments  because  the  tailings  failed 
to  come  up  to  expectations.  The  proper  sampling  of  a 
pile  cannot  be  done  in  a  hurry.  Anyone  familiar  with 
tailings  knows  that  a  surface  valuation  is  misleading. 
On  account  of  weathering  and  natural  concentration  due 
to  rain  or  snow,  the  top  of  the  pile  invariably  looks 
richer  than  the  main  body  really  is.  This  is  especially 
true  if  the  sample  is  taken  from  where  the  launder 
formerly  discharged  on  the  pile.  Sometimes  a  cross- 
section  of  the  pile  can  be  taken  without  much  trouble 
if  teams  have  been  digging  into  it.  Otherwise,  gun 
samples  can  be  taken  liberally  from  all  over  the  pile, 
and  these  quartered  down.  These  samples  should  be 
assayed,  and  examined  carefully  under  a  glass  as  well, 
to  determine  whether  the  jack  is  free  or  "chatty."  One 
might  get  a  fair  assay  return  for  the  sample,  but  find 
on  examination  that  practically  every  piece  of  jack 
was  firmly  attached  to  a  piece  of  lime,  a  condition  which 
would  necessitate  regrinding,  and  possibly  a  different 
scheme  of  milling,  and  certainly  increase  the  cost  con- 
siderably. An  instance  occurred  where  three  different 
lessees  tried  to  re-mill  an  attractive  pile  that  assayed 
over  2.5%  zinc,  in  each  case  failing  to  make  a  profit- 
able extraction,  before  it  was  realized  that  the  dust 
was  too  "chatty"  to  jig  effectively. 

Preliminary  Experimentation  Desirable 

If  the  assay  return  for  the  general  sample  is  satis- 
factorj',  the  next  problem  is  to  determine  whether  the 
zinc  is  in  the  fine,  middling,  or  coarse  material.  If 
the  original  ore  ever  passed  through  a  i-in.  trommel, 
it  is,  of  course,  unnecessary  to  look  for  anything  above 
this.  A  J-in.  screen  might  be  used  to  start.  The 
material  which  does  not  pass  should  be  weighed,  exam- 
ined, and  assayed.  It  is  unlikely  that  much  coarse 
jack  will  be  found;  if  there  is  any  zinc  it  will  probably 
be  "chatty,"  and  regrinding  will  be  necessary  to  free 
it  from  the  gangue.  The  undersize  may  be  passed  over 
a  J-  and  a  ^^^-in.  screen,  the  latter  the  smallest  size 
used  in  the  re-treatment  plant,  and  the  process  repeated. 
The  undersize  should  then  be  put  through  fine  screens 
to  determine  the  proportion  of  fines  to  the  total  weight, 
and  to  ascertain  the  zinc  contents.  If  a  large  propor- 
tion of  the  zinc  is  found  in  the  fine  sizes,  it  is  doubtful 
if  it  can  be  extracted  by  jigging.  To  illustrate  con- 
cretely the  foregoing,  the  following  table  was  con- 
structed from  tests  made  on  material  obtained  from  a 
large  tailing  pile  near  Galena.  The  original  ore  was 
pa.ssed  through  a  {'i,,-in.  trommel;  the  sample  was  quar- 
tered to  24  lb.,  and  assayed  2.3%  Zn: 


Totnl  Wriuhl       Ai-nv  Zn 


:n 


A  1-lb.  sample  of  the  minus   .''.-jn.  material  was  then 


put  through  a  nest  of  fine  screens,  and  the  following 
results  were  obtained: 

Per  Cent.  Per  Cent.  Per  Cent. 

Material                        Total  Weight  Assay  Zn  ToUl  Zn 

+20mesh 156                      35  21   2 

+    •40. 25.0                     2   1  20  5 

+    60 25.0                     15  14.6 

+    80 15  6                     2  8  17.0 

+  100 94                     34  12.4 

—  100 94                     39  14.3 

100.0  100.0 

From  these  results  the  following  conclusions  were 
drawn : 

1.  The  coarse  material,  on  i  in.,  containing  less  than 
6'~p  of  the  total  zinc,  shows,  on  microscopic  examination, 
a  large  proportion  of  chats,  and  a  minimum  of  free  jack. 
Little  can  be  recovered  without  recrushing. 

2.  Through  i  in.,  on  ^\  in. :  Free  ore,  few  chats. 
Can  be  saved  on  jig. 

3.  Through  8,  on  40  mesh:  Contains  41  ""c  of  zinc 
in  the  1-lb.  sample,  or  28.7%  of  zinc  in  the  entire 
sample.     Normal  mill  recovery  on  jig. 

4.  Through  40  mesh:  Contains  59%  of  zinc  in  1-lb. 
sample,  or  41%  of  zinc  in  entire  sample.  Not  much 
chance    to    save   this   by   jigging. 

Probable  Extraction  in  Form  of  Concentrate 
The  total  amount,  therefore,  available  for  treatment 
comprises  only  52'^c  of  the  zinc,  or  heads  equivalent  to 
1.2%  Zn.  Unless  the  concentrate  was  sure  to  be  high 
grade,  this  clearly  could  not  be  profitably  treated,  as  it 
would  be  subject  to  a  further  milling  loss.  In  most 
concentrating  mills  the  extraction  is  from  65  to  70% 
of  the  zinc  in  the  heads,  and  50%  of  the  iron;  that  is, 
if  the  heads  run  4'"c  Zn  and  3%  Fe.  There  is,  on 
making  the  proper  reduction  to  sulphides,  5.9%  ZnS, 
and  6.4%  FeS.,  or  12.3%  total  sulphides  present. 
Taking  the  recovery  factors  given,  one  should  get,  in 
the  mill,  3.8  tons  ZnS  and  3.2  FeS,  or  7  tons  of  con- 
centrate per  100  tons  of  mill  feed.     This  concentrate 

4 
should  assay  .r,  „  =  32 "^c  Zn. 

With  a  tailings  mill,  however,  the  extraction  factors 
are  considerably  lower.  About  50%  of  the  zinc  and 
from  25  to  30''r  of  the  iron  are  usual.  This  is  probably 
due  to  the  large  relative  proportion  of  fines  that  is 
carried  over  the  jigs,  and  the  amount  of  jack  lost  in 
the  chats.  The  surprisingly  low  recovery  of  the  iron 
as  concentrate  is  undoubtedly  due  to  its  being  seldom 
in  the  form  of  free  particles,  but  nearly  always  attached 
to  lime,  thus  altering  its  specific  gravity.  Much  of 
the  lime  rock  in  Wisconsin  is  termed  "sulphuric  rock" 
by  the  miners.  This  means  a  lime  fairly  impregnated 
with  minute  particles  of  marcasite,  witli  widely  vary- 
ing specific  gravity.  A  poor  recovery  of  concentrate  is 
made  from  such  an  ore. 

Grade  of  Concentrate  Obtainable 
The  grade  of  the  resulting  concentrate  will  therefore 
approximate  that  of  the  original  concentrate,  but  should 
be  slightly  higher  in  zinc,  and  lower  in  iron.  The  lime 
is  usually  high,  so  high,  indeed,  as  to  be  penalized  in 
some  cases.  It  is  generally  so  with  low-grade  ore, 
where  the  "sulphuric  rock"  referred  to  carried  the  lime 
down  with  the  marcasite.  With  the  higher-grade  con- 
centrate, the  lime,  if  the  ore  is  not  "chatty,"  can  be 
kept  below  3'',  with  no  more  trouble  than  in  milling 
the  original  mine-run  material. 


March  22,  1919 


ENGINEERING  AND  MINING  JOURNAL 


527 


Tests  were  made  on  the  work  being  done  at  a  tailing 
plant  operating  on  the  Northwestern  tailing  pile  near 
Galena.     The  following  assays  were  received: 

Heads,  Zn  2.8%,  Fe  7.1%. 

Tailings,  Zn  1.4%,  Fe  5.1%. 

Concentrate,   Zn  20.8%,,   Fe  24.8%,   CaO   4.1%. 

These  figures  show  an  extraction  of  50%  of  the  zinc 
and  28%  of  the  iron.  The  grade  of  the  concentrate  is 
what  reasonably  might  be  expected  from  the  assays  of 
heads  and  tailings. 


Concentration  of  Manganese  Ores* 

It  is  axiomatic  that  small  deposits  or  mines  of  un- 
certain period  of  life,  as  determined  by  tonnage  and 
markets,  do  not  warrant  elaborate  plants  or  the  adoption 
of  intricate  beneficiation  processes.  A  general  classifica- 
tion of  methods  applicable  to  the  manganese  industry 
is  given  herewith.  The  processes  mentioned  are  all  pre- 
liminary to  the  greater  and  final  concentration  of  the 
desirable  elements  in  the  blast  furnace  from  which  the 
ferroalloy  is  produced. 

1.     Simple  Methods   of  Concentratioi* 

A.  Selective  mining. 

B.  Hand  picking. 

C.  Jigging-. 

D.  Screenirg. 

E.  Log  washing. 

F.  Water  classification. 

G.  Roughing-table    treatment. 

H.    Slime-tsble  or  vanner  treatment. 

I.    Pneumatic  separation. 

J.    Combination   of  two   or  more  of   the  above. 

2.     Complex  Methods 

A.  Magnetic  separation : 

1.  Without  preliminary  thermal  treatment. 

2.  With   preliminary  thermal  treatment. 

B.  Electrostatic  separation. 

C.  Hydromftallurgical  processes: 

1.  Leaching  with  various  acids.    Precipitation  by  cliem- 

ical   substances. 

2.  Leaching  with  various  acids.     Precipitation  by  elec- 

trolysis. 

3.  I.eaching  with   various  acids.      Evaporation  of  solu- 

tion   and   heat    treatment   in   rotary  kiln. 

D.  Preliminary   thermal   processes: 

1.  Drying,   to   remove  hygroscopic  moisture. 

2.  Calcining,    to    remove    carbon    dioxide    or   combined 

water. 

3.  Agglomerating  fine  concentrates,  to  make  them  de- 

sirable for  blast-furnace  use. 

4.  Volatilizing  manganese  at  high  temperatures  in  the 

presence  of  certain  constituents  which  form  read- 
ily volatile  compounds. 

5.  Direct   reduction   of   oxides    by    carbon,    under    tem- 

perature control. 

E.  Miscellaneous  processes : 

1.  Flotation. 

2.  Cse  of  heavy  solutions. 

There  are  many  standard  machines  for  the  concentra- 
tion of  ores  based  on  certain  principles  or  combinations 
of  principles,  but  it  is  unwise  and  usually  unsatisfactory 
to  assume  that  a  certain  machine  will  accomplish  the 
necessarj'  result  on  manganese-bearing  materials.  As 
the  character  of  the  manganese  materials  varies  greatly 
in  different  districts,  it  is  important  first  to  determine 
the  detailed  physical,  as  well  as  the  chemical,  character- 
istics of  the  material.  When  such  preliminary  study 
has  shown  the  nature  of  the  impurity,  and  its  relation 
to  the  manganese  mineral,  it  is  easier  to  outline  the 
general  methods  of  treatment  that  might  reasonably  be 
expected  to  accomplish  the  desired  result.  The  flow 
sheet,  however,  must  be  determined  by  experimentation. 

•Abstracted  from  Bull.  9.  V.  S.  Bureau  of  Mines.  War-Minerals 
Investigation  Series,  by  Edmund  Newton. 


If  the  technical  possibilities  of  beneficiating  a  par- 
ticular ore  have  been  favorably  determined,  it  is  then 
necessary  to  ascertain  whether  such  an  operation  could 
be  conducted  on  a  commercial  scale,  and  a  reasonable 
profit  made.  The  cost  of  the  plant  and  its  installation 
must  be  justified  either  by  the  available  ore  in  the  de- 
posit, or  upon  the  length  of  time  during  which  the  profit 
could  be  made  by  such  an  operation.  The  amortization 
of  capital  and  interest  on  the  investment  must  be  in- 
cluded in  the  estimation  of  cost. 

The  effect  of  concentrating  an  ore  is  not  always 
clearly  understood.  Concentration  implies  that  an  im- 
provement of  metallic  content  is  made  by  the  intentional 
elimination  of  barren  material  but  by  so  doing  there  is 
alwaj's  a  loss  of  the  valuable  mineral  itself.  When  the 
grade  of  material  is  increased,  the  weight  is  decreased. 
In  other  words,  in  some  cases  2  to  25  tons  of  crude  man- 
ganese-bearing material  may  be  necessary  to  produce 
1  ton  of  high-grade  concentrate.  The  income  results 
from  the  sale  of  the  smaller  quantity  of  concentrate, 
but  chargeable  against  this,  will  be  the  mining  cost  of 
the  several  tons  of  crude  ore  necessary  to  make  that 
concentrate,  the  actual  cost  of  treating  the  ore,  the 
freight  to  market,  and  overhead  charges.  Concentra- 
tion may,  however,  be  necessary  to  make  the  materia! 
marketable  at  all. 

New  System  of  Thawing  Ground* 

What  is  known  as  the  Miles  system  for  thawing 
frozen  ground,  the  conception  of  it  having  originated 
with  J.  H.  Miles,  general  manager  of  the  Alaskan  Mines 
Corporation,  has  been  put  to  the  test  in  the  Candle  sec- 
tion, Alaska,  and  has  proved  of  great  value.  Those 
who  watched  it  in  operation  say  that  it  has  come  to  stay 
and  will  replace  the  old  system  of  steam-thawing  frozen 
ground.  It  is  employed  on  the  Pierce  dredge,  owned 
by  Pierce,  Johnson  &  Sundquist,  the  two  former  having 
been  brought  out  by  Sundquist  on  Candle  Creek,  and 
has  been  an  unqualified  success.  The  operators  of  the 
dredge  are  thawing  ground  and  dredging  the  frozen 
dirt,  the  thawing  having  been  carried  out  at  less  ex- 
pense than  5c.  a  foot.  They  have  discarded  the  old 
method,  stripping,  for  which  they  used  a  50-hp. 
gas  engine,  and,  instead,  use  the  Miles  system  wholly. 
The  method  is  to  secure  the  water  from  a  high- 
line  ditch,  but  the  pressure  should  not  exceed  that 
secured  from  a  20  ft.  fall.  This  is  led  with  a  2-in. 
canvas  hose  to  a  1-in.  pipe,  the  latter  leading  the  water 
into  the  muck  in  a  hole  previously  picked  through  grass 
and  tundra.  The  pipe  then  automatically  thaws  and 
drops  down  in  the  muck  and  gravel,  the  water  being 
somewhere  around  the  temperature  of  52°.  The  less 
pressure  the  slower  the  circulation  and  the  more  heat 
surrendered  from  the  water.  In  this  manhole  the  water 
from  the  pipe  thaws  a  hole  12  ft.  deep  and  8  ft.  wide 
in  24  hours. 

.4  Commission  of  Spanish  Engineers  has  been  appointed 
by  royal  order,  says  Consul  General  C.  B.  Hurst,  of  Barce- 
lona, to  study  the  actual  state  and  probable  development 
of  the  metallurgical  industries  in  the  republics  of  South 
America.  The  commission  is  to  make  an  investigation  of 
the  possibilities  of  Spanish  commercial  expansion,  the  mar- 
kets for  Spanish  metallurgical  products,  and  the  procuring 
of  needed  raw  materials.  The  creation  of  this  commission 
is  regarded  in  Spain  as  necessary  to  domestic  economy  in 
preparation  for  the  time  when  peace  shall  put  commerce 
on  a  normal  footing. 


•Abstracted  from  the  Salt  Lake  Mining  Review,  Jan.  15,  p.  34. 
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Mexico  From  Within 

By  AN  AMERICAN  ENGINEER 


IN  FEBRUARY,  1917,  Mexico  adopted  a  new  consti- 
tution, which  is  being  tried  out  now.  Clause  5 
of  Art.  27  reads: 

1.  Only  Mexicans  by  birth  or  naturalization  have  the  right  to 
acquire  ownership  in  lands,  waters  and  their  appurtenances,  or 
to  obtain  concessions  to  develop  mines,  waters  or  mineral  fuels 
in  the  Republic  of  Mexico.  The  nation  may  grant  the  same 
right  to  foreigners,  provided  that  they  agree  before  the  Depart- 
ment of  Foreign  Affairs  to  be  considered  Mexicans  in  respect  to 
such  property,  and  accordingly  not  to  invoke  the  protection  of 
their  governments  in  respect  to  the  same,  under  penalty,  in  case 
of  breach,  of  forfeiture  to  the  nation  of  property  so  acquired. 
Within  a  zone  of  100  kilometers  from  the  frontiers,  and  of  50 
kilometers  from  the  seacoast,  no  foreigner  shall  under  any  condi- 
tions acquire  direct  owner-ship  of  lands  and  waters — From  the 
"Mexican  Review."  March.  1917. 

The  question  naturally  arises:  How  far  does  com- 
pliance with  this  law  affect  the  rights  of  citizens  or  sub- 
jects of  foreign  countries  to  protection  from  their  own 
governments  under  international  law?  Do  they  lose 
any  rights  by  making  the  renouncement  required  by  the 
Mexican  government?     If  so,  to  what  degree? 

The  State  Department  at  Washington,  being  con- 
sulted, replied: 

The  department  acknowledges  receipt  of  your  letter  of  Jan.  17, 
1819,  In  which  >ou  ask  to  be  advised  respecting  the  department's 
opinion  as  to  tlie  effect  upon  the  rights  of  American  citizens  in 
Mexico  of  compliance  by  them  with  the  requirements  of  the  Mexi- 
can constitution,  that  ownership  of  lands  by  foreigners  can  only 
be  acquired  in  connection  with  the  renunciation  by  them  of  their 
rights  as  nationals  concerning  the  property  in  question.  In  reply, 
you  are  Informed  that  the  deparlmfnt  has  advised  the  Mexican 
government  that  it  could  not  regard  the  constitutional  requirement 
In  question  as  annulling  the  relations  existing  between  the  Gov- 
ernment of  the  United  States  and  American  citizens  who  might 
acquire  property  In  Mexico  by  compliance  with  such  requirement, 
or  as  affecting  its  obligation  to  protect  such  citizens  in  the  enjoy- 
ment of  those  rights  to  which  they  might  appear  to  be  entitled 
under  the  generally  accepted  rules  and  principles  of  international 
law.  Having  assumed  this  attitude,  the  department  must  leave 
It  to  Interested  American  citizens  to  determine  for  themselves 
whether  they  shall  comply  with  the  constitutional  requirements 
In  question. 

It  stands  to  reason  that  Mexico,  like  every  other  coun- 
try, wants  to  keep  the  sovereignty  of  its  territory  in- 
tact and  free  from  foreign  interference,  but  Art.  27 
gives  the  impression  to  a  foreigner  that  the  required 
renouncement  involves  more  than  the  simple  title  rights 
of  a  special  piece  of  property;  for  instance,  that  the 
owner  could  not  present  a  claim  of  any  kind,  old  or 
new.  against  the  Mexican  government  through  the 
friendly  help  of  diplomatic  channels,  and  that,  should 
he  do  so,  this  might  be  considered  treason  and  involve 
the  loss  of  his  property.  In  case  such  claims  have  al- 
ready been  presented,  how  will  they  be  affected  by  the 
required  renouncement  of  foreign  citizenship,  and  how 
will  the  rights  of  ownership  be  affected  by  such  claims? 
It  will  be  hard  to  reach  a  general  conclusion. 

Lately  the  press  of  this  country  has  given  many  re- 
ports on  the  conditions  in  Mexico  and  the  stability  of 
the  pre.<(ent  government  there,  but  the  information  is 
so  conflicting  that  the  average  foreigner,  either  in  or 
out  of  Mexico,  can  form  no  precise  opinion  of  the  pres- 
ent general  conditions  and  outlook.  The  reports  are  al- 
most invariably  biased  by  the  point  of  view.  It  may 
therefore  be  of  interest  to  hear  what  an  experienced 
Mexican  engineer  and  prominent  miner  says  on  the 
subject.  Many  may  hold  different  views,  but  if  there 
be  a  desire  to  get  a  true  estimate  one  should  take  more 


than  a  grab  sample  of  evidence,  and,  at  least,  sample 
all  over  the  pile.  The  writer  of  the  letter  from  which 
the  following  extract  has  been  translated  has  been  an 
engineer  and  miner  in  Mexico  for  almost  half  a  century, 
and  has  operated  in  many  parts  of  the  republic.  He 
has  been  through  the  various  revolutions  and  has  per- 
sonally suffered  from  them  for  years.  His  point  of 
view  and  his  opinion  therefore  cover  much  more  than 
a  single  location  or  district  and  are  worth  consideration. 
The  name  is  not  given,  because  the  letter  was  not  in- 
tended for  publication  and  because  such  publicity  might 
now  be  inadvisable: 

"February    16,    1919. 

"In  November,  1916,  trying  to  start  up  work  again, 
through  treason  and  intrigue  we  fell  into  the  hands  of 
the  insurgents,  who  plagued  us  for  11  months,  torment- 
ing us  in  ever>'  way,  in  order  to  make  me  pay  them 
money.  At  last  Providence  saved  us,  when  we  were  on 
the  point  of  being  put  against  the  wall. 

"On  this  occasion  I  had  a  chance  to  become  thor- 
oughly acquainted  with  the  soul  of  what  you  call  'Indian- 
ism,'  and  perhaps  we  were  the  first  to  put  in  practice  the 
true  remedy  to  counteract  this.  Numerous  times  the 
bandits  placed  over  us  a  number  of  ragamuffins,  fully 
armed,  and  prohibited  me  from  talking  to  anyone;  but 
as  I  happened  to  have  medicines,  and  functioned  as 
physician,  I  was  frequently  consulted  by  the  sick,  and 
especially  by  the  women,  when  at  last,  by  the  grace  of 
God,  we  were  going  to  have  peace. 

"As  long  as  the  pacifists  do  not  arm  themselves  or 
furnish  themselves  the  necessarj-  guarantees  to  guard 
against  any  armed  forces,  be  these  insurrectionists  or 
professing  to  help  the  government,  the  real  government 
will  not  help  them,  and  they  will  have  to  suffer. 

"Last  September  it  became  suddenly  known  in  the 
State  of  Guerrero  that  in  all  the  pueblos,  and  even  in 
the  most  distant  barrancas,  the  pacifists  had  taken  up 
arms  and  had  put  a  stop  to  the  insurgents,  most  of 
whom  gave  up  their  arms.  A  few  died,  and  some  of 
the  criminals  fled  from  the  state,  as  there  was  no  longer 
a  corner  in  which  to  hide.  The  same  happened  in  the 
states  of  Mexico,  Morelos,  and  elsewhere.  Morelos  was 
occupied  by  government  troops  almost  without  a  shot. 
The  'Social  Defence'  is  now  substituting  almost  every- 
where the  forces  of  the  government,  which  are  now  be- 
ing used  to  persecute  the  insurgent  bands  which  here 
and  there  make  an  appearance. 

"The  result  therefore  is  that  the  so-called  new  revolu- 
tion is  losing  the  help  of  'Indianism,'  which  at  first 
dreamed  of  ownership  of  land  and  water,  but  ?oon  got 
tired  of  working  it,  and  changed  its  banner,  carrying  a 
rifle  on  the  shoulder  at  the  expense  of  the  pacifists, 
until  the  lattor,  tired  of  being  tyrannized  by  a  few 
bandits,  stopped  them  and  drove  them  from  the  last 
corner  of  their  ground. 

"Now  in  that  region  there  is  not  a  pacifist  who  is 
not  on  the  roll  of  the  Social  Defence,  which  is  controlled 
and  assisted  by  the  government.  The  authorities  at 
present  try  to  get  the  people  to  go  to  work,  but  as 
everything  has  been  left  in  ruins  and  without  re.sources, 
it  will  take  time  for  business  to  pick  up:  in  many  cases 
because  the  enemies  of  the  government  make  use  of  the 
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paralysis  as  a  means  of  oppositiort,  in  order  to  break 
it  down.  Now  that  they  see  that  the  pacifists  do  not 
favor  their  plans,  they  will  understand  that  it  is  better 
lor  owners  to  resume  work,  before  others  do  so,  on 
their  properties. 

"There  is  still  many  a  nucleus  of  revolutionary 
politicians  who  will  not  submit  or  reconcile  themselves 
to  the  new  order.  Some  are  being  animated  and  paid 
by  the  refugees  of  the  Porfirist  party  and  by  certain 
foreigners  who  are  still  working  and  trying  to  stir  the 
American  people,  so  that  it  may  show  the  same  interest 
that  they  have,  to  force  President  Carranza  to  grant 
the  privileges  which  Don  Porfirio  Diaz  gave  them.  They 
appeal  to  the  Peace  Conference  and  to  the  League  of 
Nations  to  have  Carranza  put  out  and  some  one  of 
their  choice  put  in,  but  as  this  will  not  happen,  and 
as  the  pacifists  are  depriving  them  of  the  help  which 
they  got  from  'Indianism,'  public  opinion  will  finally  re- 
establish order  everywhere. 

"As  the  enemies  of  the  government  capitulate,  the 
government  will  be  able  to  return  to  them  the  proper- 
ties which  have  been  confiscated,  and  ultimately  a  gen- 
eral amnesty  will  be  granted  as  soon  as  the  government 
sees  that  it  will  not  be  betrayed. 

"President  Carranza  wishes  in  good  faith  to  con- 
solidate the  foreign  debt,  to  pay  the  damage  caused  by 
the  revolution,  and  to  give  back  to  each  one  what  be- 
longs to  him,  but  it  is  a  condition  that  the  treason  of  the 
exiles  shall  stop,  that  foreigners  shall  agree  to  respect 
the  Mexican  nationality  and  shall  enjoy  the  same  rights 
and  guarantees  which  the  government  concedes  to  Mex- 
ican citizens. 

"President  Carranza  under  these  circumstances  will 
welcome  the  further  investment  of  foreign  capital.  He 
is  far  from  wishing  to  suppress  this.  As  the  national 
resources  are  unlimited,  he  wants  to  see  them  developed, 
so  as  to  give  work  to  the  people  and  to  derive  from  the 
products  obtained  the  highest  taxes  allowed  by  law, 
so  that  the  government  may,  as  soon  as  possible,  be  able 
to  pay  the  nation's  debts  and  the  budget. 

"Carranza  is  not  the  fool  some  people  think  him 
to  be.  He  has  no  wish  to  kill  the  goose  that  lays  the 
golden  eggs,  though  he  may  increase  taxes  up  to  the 
limit  permitted  by  economic  science,  but  never  so  that 
an  enterprise  cannot  he  carried  out  because  the  taxes 
are  prohibitory  or  confiscatory. 

"Take,  as  an  example,  petroleum.  Great  underground 
wealth  in  this  commodity  exists  in  Mexico.  Why,  be- 
cause a  foreign  capitalist  drills  a  hole  and  makes  the 
oil  spring  up  for  an  indefinite  time,  and  in  indefinite 
quantity,  should  he  have  the  privilege  to  enjoy  this 
wealth  forever,  without  giving  a  part  to  the  nation? 
What  would  the  miners  say,  who  constantly  have  to  go 
to  heavy  expense  for  each  pound  of  copper  or  ounce  of 
silver  which  they  get  out,  and  who,  further,  have  to 
pay  constantly  a  heavy  tax  to  the  government?  What 
equity  would  there  be  in  this?  I  notice  that  the  oil 
people  keep  on  exporting,  and  would  export  still  more 
if  there  were  more  tank  boats,  a  sign  that,  notwith- 
standing the  heavy  taxes,  they  make  a  good  profit — 
more  than  miners  make. 

"On  the  other  hand,  the  intrigues  of  foreign  capital- 
ists have  fomented  the  civil  war  and  are  to  blame  that 
the  government  has  to  spend  so  much  to  defend  itself. 
Notwithstanding  this,  it  is  obliged  to  pay  the  interest 
on  its  foreign  debt,  which  by  day  and  by  night  is 
growing  without  pity. 


"If  the  government  did  not  collect  these  taxes  and 
presented  all  the  wealth  of  the  soil  to  the  foreigner, 
because  the  latter  wants  it  and  tries  to  scare  us  with 
his  money,  what  would  become  of  the  national  credit? 
Are  we  to  be  his  slaves? 

"These  large  foreign  interests  are  only  being  sup- 
pressed because  they  try  to  blind  and  annihilate  us.  The 
law  of  supply  and  demand,  and  competition,  will  surely 
draw  capital  to  Mexico.  Soon  it  may  come  trampling 
over,  when  it  sees  that  Europeans,  less  timid  and  with 
better  knowledge  of  our  situation,  are  running  ahead  of 
it,  selecting  the  best  enterprises  and  then  quietly  ac- 
quiring them. 

"These  same  considerations  are  applicable  to  mining. 
Eight  years  of  Zapatism  and  Bolshevism  have  tested  us, 
more  than  any  other  nation,  and  we  are  now  coming 
out  of  the  slough.  Soon  things  will  resume  their  just 
value  and  price,  and  competition  will  do  the  rest. 

"In  general,  I  believe  that  the  Carranza  government 
is  getting  more  and  more  solidified;  that  the  United 
States  will  not  intervene,  and,  still  less,  Europe;  that 
there  soon  will  be  enough  elasticity  to  allow  some 
changes  to  be  made  in  the  constitution,  which  will  make 
the  public  tension  less,  as  the  enemy  is  giving  way; 
and  that,  within  the  year,  interchange  throughout  the 
country  will  be  as  easy  as  it  was  in  the  time  of  Gen- 
eral Porfirio  Diaz. 

"The  impulse  to  business  in  Mexico  is  going  to  be 
stupendous  and  without  precedent  in  the  history  of  the 
country,  because  every  one  will  have  a  safe  basis  for 
his  business  operations.  Mexican  investments  will  be 
in  fashion  and  will  offer  belter  security  than  those  of 
Europe,  and,  maybe,  than  those  of  the  United  States. 
Mexico  has  passed  already  through  the  fiery  test  of 
Bolshevism.  Europe  and  the  United  States  still  have  to 
go  through  this.  If  to  this  is  added  the  climate  and  the 
geographic  location,  we  may  hope  with  confidence  for 
a  happy  future  for  Mexico." 


California  Gems* 

Accounting  for  the  production  of  gems  in  California 
is  unsatisfactory,  owing  to  the  number  of  widely  scat- 
tered places  where  stones  are  gathered  and  marketed 
in  a  small  way.  The  production  for  1917  includes 
diamonds,  beach  pebbles,  garnet,  opal,  californite, 
quartz  crystals,  chalcedony,  kunzite,  and  tourmaline. 

California  tourmalines  are  decidedly  distinctive  in  col- 
oring and  fire  as  compared  to  foreign  stones  of  this 
classification.  The  colors  range  from  deep  ruby  to 
pink,  and  various  shades  of  green  have  beer,  noted; 
also  more  recently  a  blue  tourmaline  has  been  found. 
Two  California  gem  stones,  kunzite  and  benitoite,  are 
not  found  elsewhere  in  the  world,  and  these  have  each 
been  found  in  but  a  single  locality,  the  former  in  the 
Pala  Chief  mine,  in  San  Diego  County,  and  the  latter  in 
the  Dallas  mine,  in  San  Benito  County. 

Some  rhodonite  has  been  mined  in  Siskiyou  County, 
and  used  for  decorative  purposes.  Diamonds  have  been 
found  in  a  number  of  places  in  California;  but  in  every 
case  they  have  been  obtained  in  stream  gravels  while 
working  them  for  gold.  Some  chrysoprase  was  mined 
in  1917,  in  Tulare  County,  but  not  sold  until  later.  The 
total  value  of  the  gems  produced  in  California  during 
1917  amounted  to  $3049. 


•.abstracted  from  Bull.   83,   "California  Mineral  Production  for 
1917,"  California  State  Mining  Bureau. 
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The  German  Metal  Interests 


THE  Alien  Property  Custodian  has  made  a  report, 
in  the  third  chapter  of  which,  under  the  caption 
"The  Metal  Situation,"  the  cases  of  the  American 
Metal  Co.,  L.  Vogelstein  &  Co.,  and  Beer,  Sondheimer 
&  Co.  (American  branch),  are  reviewed.  The  essential 
part  of  the  report  follows: 

After  the  pas.sage  of  the  Trading  With  the  Enemy 
Act,  in  October,  1917,  the  Alien  Property  Custodian, 
then  appointed,  caused  investigations  to  be  made  of 
the  American  Metal  Co.,  Vogelstein  &  Co.,  and  Beer, 
Sondheimer  &  Co.,  as  a  result  of  which  he  took  over 
the  entire  business  of  Vogelstein  &  Co.  and  of  Beer, 
Sondheimer  &  Co.  and  49%  of  the  stock  of  the  Ameri- 
can Metal  Co.  The  investigations  disclosed  the  fol- 
lowing facts : 

Beer,  Sondheimer  &  Co. — In  August,  1915,  Benno 
Elkan  and  Otto  Frohnknecht,  who  were  simply  the 
agents  of  the  Frankfort  firm  of  Beer,  Sondheimer  &  Co. 
and  were  conducting  in  the  United  States  a  branch  of 
the  business  of  the  Frankfort  firm  under  the  name  of 
Beer,  Sondheimer  &  Co.,  American  Branch,  without  the 
knowledge  or  consent  and  against  the  express  wish  of 
the  Frankfort  firm,  formed  a  corporation  under  the  laws 
of  the  State  of  New  York  called  Beer,  Sondheimer  & 
Co.,  Inc.,  capitalized  at  $1,000,000,  and  transferred  to 
that  corporation  all  the  assets  of  the  Frankfort  firm  in 
consideration  of  the  issue  to  that  firm  of  all  the  capital 
stock  of  the  new  corporation.  Correspondence  passing 
between  the  Frankfort  firm  and  the  American  attorneys 
who  advised  Elkan  and  Frohnknecht  in  this  situation, 
and  did  the  legal  work  in  organizing  the  corporation, 
clearly  shows  that  the  corporation  was  organized  and  the 
assets  were  transferred  to  it  for  the  express  and  only 
purpose  of  making  it  impossible  for  the  United  States 
Government,  in  case  of  a  war  between  the  United  States 
and  Germany,  to  exercise  its  belligerent  rights  and  take 
control  of  enemy  property  in  the  United  States. 

The  a.ssets  thus  transferred  to  the  corporation 
amounted  to  about  $3,250,000,  which  did  not  include 
the  profits  made  by  the  business  in  1915,  amounting  to 
about  $1,200,000,  and  the  profits  of  191G,  amounting  to 
$2,000,000.  Between  September,  1915,  and  Feb.  3,  1917, 
Beer,  Sondheimer  &  Co.,  of  New  York,  transferred  to 
Beer,  Sondheimer  &  Co.,  of  Frankfort,  $2,047,000.  The 
last  remittance  of  $700,000  was  made  on  Feb.  3,  1917, 
the  ver>-  day  on  which  Count  Von  Bernstorff  received 
his  passports  and  was  sent  out  of  the  country.  When 
this  happened,  and  it  became  clear  the  United  States  and 
Germany  were  on  the  brink  of  war,  Elkan  and  Frohn- 
knecht, to  further  make  it  impossible  for  the  Govern- 
ment to  seize  the  German  property  in  their  possession, 
caused  to  be  transferred  to  the  corporation  7000  out 
of  the  10,000  shares  of  stock  of  the  corporation  which 
had  been  issued  to  the  Frankfort  firm  as  consideration 
for  the  transfer  of  the  a.ssets  to  the  corporation;  and, 
to  effect  this  transfer,  they  did  not  hesitate  to  cause 
the  name  of  the  Frankfort  firm  to  be  indorsed  upon 
the  back  of  the  stock  certificate  without  any  apparent 
authority.  The  other  3000  shares  of  stock  they  claimed 
to  have  bought  from  the  Germans  in  1916  at  the  rate 
of  $80  A  share,  when  the  book  value  thereof  was  in  ex- 
cess of  $300  a  share,  and  in  the  face  of  a  profit  of 
$2,000,000  made  by  the  business  in  that  one  year.  Thus 
the  two  individuals  claimed  to  become  the  owners  of 


all  the  business  and  assets  formerly  belonging  to  their 
German  principals,  less  the  portion  of  profits  sent  to 
Germany  as  above  stated. 

Though  they  have  been  in  this  country  since  1906, 
Elkan  and  Frohnknecht  did  not  become  citizens  till 
1917.  One  of  them  became  a  citizen  after  von  Bernstorff 
got  his  passports,  and  the  other  was  admitted  to  citizen- 
ship in  May,  1917,  after  we  were  at  war  with  Germany. 
There  is  evidence  to  indicate  that  their  sudden  desire 
to  embrace  our  citizenship  was  only  a  "war  measure," 
and  that  they  asked  for  and  obtained  the  approval  of 
the  Frankfort  firm  to  their  action. 

The  foregoing  is  but  a  bare  outline  of  what  the  in- 
vestigation disclosed,  but  it  is  suflficient  to  indicate  that 
the  transfers  were  void  as  against  public  policy,  and  in 
consequence  the  Alien  Property  Custodian  demanded 
and  took  over  the  entire  business  and  assets  of  Beer, 
Sondheimer  &  Co.,  as  German  property. 

L.  Vogelstein  &  Co. — It  had  been  the  custom  for  years 
for  Vogelstein  to  make  annual  settlements  with  Aron 
Hirsch  &  Sohn  and  to  send  and  receive  annual  accounts 
upon  the  basis  of  which  respective  shares  in  the  profits 
were  determined  as  between  Aron  Hirsch  &  Sohn  and 
L.  Vogelstein  &  Co.  The  last  accounting  was  had  as 
of  the  end  of  1914.  Owing  to  the  war  it  has  been  im- 
possible for  accountings  to  be  had  since  that  time.  At 
the  end  of  1916,  Vogelstein  bought  out  the  interests  in 
the  firm  of  L.  Vogelstein  &  Co.  owTied  by  Ernest  G. 
Hothorn,  and  he  then  formed  a  corporation  under  the 
laws  of  the  State  of  New  York  under  the  name  of  L. 
Vogelstein  &  Co.,  Inc.,  capitalized  at  $5,000,000,  and 
transferred  to  the  corporation  all  of  the  assets  of  the 
firm  of  L.  Vogelstein  &  Co.  in  consideration  of  the  issue 
of  the  entire  capital  stock.  At  that  time  the  books  of 
L.  Vogelstein  &  Co.  showed  that  the  firm  was  indebted 
to  Aron  Hir.sch  &  Sohn  for  its  share  of  the  profits  of 
the  American  business  and  balances  due  in  the  sum  of 
about  $3,900,000.  But  inasmuch  as  there  was  no  way  of 
determining  what  profits,  if  any,  Vogelstein  was  en- 
titled to  receive  from  the  European  business  of  Aron 
Hirsch  &  Sohn,  no  accounts  having  been  stated  between 
the  parties  since  the  end  of  1914,  there  was  no  way  of 
determining  what  amount  was  really  due  to  Aron 
Hirsch  &  Sohn.  Under  these  circumstances  Vogelstein 
placed  the  entire  50,000  shares  of  stock  in  escrow  with 
his  attorneys,  setting  aside  39,000  shares  thereof  to  be 
held  to  await  a  final  accounting  between  the  two  firms. 
The  Alien  Property  Custodian  made  a  demand  upon  the 
attorneys  who  held  the  stock  in  escrow  for  the  surrender 
to  him  of  the  interest  of  Aron  Hirsch  &  Sohn  in  said 
.stock.  The  entire  50,000  shares  of  stock,  being  the 
total  capitalization  of  the  company,  were  turned  over  to 
the  Custodian,  and  he  took  control  of  the  business. 

.Amrricnn  Metal  Co. — In  1917,  on  the  last  increase  of 
the  capital  stock  of  the  American  Metal  Co.,  the  Metall- 
gesellsihaft  and  the  other  German  interests  allied  with 
it  (not  including  Henry  R.  Merton  &  Co.)  who  appeared 
as  stockholders  of  the  American  Metal  Co.,  held  34,644 
shares  of  the  70.000  shares  of  stock  outstanding; 
Henry  R.  Merton  &  Co.  and  the  interests  allied  with  it 
held  16,736  shares,  and  the  balance  of  18.620  shares 
was  held  by  Americans.  The  Americans  were  at  this 
time  in  control  of  the  board  of  directors  of  the  company 
and  all  the  officers  were  American.  The  Alien  Propert>' 
Custodian   demanded    and   received   all   of   said   84,644 
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shares  of  stock  owned  by  Germans,  and  appointed  five 
of  the  fifteen  directors  of  the  company  to  represent  him 
in  the  conduct  of  the  affairs  of  the  corporation. 

In  dealing  with  the  German  interests  in  the  American 
Metal  Co.,  L.  Vogelstein  &  Co.,  and  Beer,  Sondheimer  & 
Co.,  the  Alien  Property  Custodian  sought,  not  only  to 
take  possession  of  all  such  alien  property,  but  also  to 
eliminate  as  far  as  possible  for  all  time  German  in- 
terests and  German  influences  which  existed  and  had 
been  exercised  in  this  country  through  the  control  of 
these  three  companies;  and  it  is  believed  that  the  dis- 
position made  by  the  Custodian  has  been  such  as  to 
effectually  eliminate  all  present  and,  it  is  hoped,  future 
German  control  in  the  metal  market  and  the  metal  in- 
dustry of  this  country. 

The  business  of  Beer,  Sondheimer  &  Co.  is  in  process 
of  liquidation.  This  includes  not  only  the  corporation 
Beer,  Sondheimer  &  Co.,  Inc.,  but  also  its  subsidiaries, 
the  National  Zinc  Co.,  the  Norfolk  Smelting  Co.,  and  the 
Cuba  Copper  Leasing  Company. 

When  the  Custodian  took  over  the  business  of  Beer, 
Sondheimer  &  Co.  he  placed  it  in  control  of  a  board  of 
directors  designated  by  him.  Elkan  and  Frohnknecht, 
maintaining  that  they  owned  all  the  stock  of  the  cor- 
poration, filed  a  claim  therefor,  and  thereafter  brought 
suits  to  recover  the  same.  These  suits,  however,  have 
been  withdrawn,  and  the  Custodian,  through  said  board 
of  directors,  is  proceeding  to  liquidate  the  company,  and 
as  soon  as  the  business  has  been  liquidated  the  corpora- 
tion itself  will  be  dissolved,  and  Beer,  Sondheimer  & 
Co.  will  entirely  have  disappeared  as  a  factor  in  the 
zinc  and  copper  situation,  both  in  the  purchase  and  sale 
of  ores  and  in  the  control  of  mines  and  smelteries.  As 
pointed  out  above,  the  Frankfort  firm  of  Beer,  Sond- 
heimer &  Co.  was  a  stockholder  in  the  Minerals  Separa- 
tion companies.  In  1913  the  Frankfort  firm  transferred 
to  its  American  branch  its  interest  in  this  stock,  and 
when  the  American  Minerals  Separation  was  formed 
in  1916,  under  the  name  of  Minerals  Separation  North 
American  Corporation,  the  stockholders  of  the  prede- 
cessor, the  British  Minerals  Separation  Co.,  became 
entitled  to  exchange  their  shares  for  the  stock  of  the 
new  company  upon  the  basis  of  one  share  of  the  old  stock 
for  two  of  the  new.  Thus  Beer,  Sondheimer  &  Co.  be- 
came entitled  to  receive  65,230  shares  of  the  stock  of 
Minerals  Separation  North  American  Corporation.  In 
addition  to  this  amount  of  stock.  Beer,  Sondheimer  & 
Co.  had  received  from  Minerals  Separation  North 
American  Corporation  35,000  shares  of  stock  as  a  con- 
sideration for  the  cancellation  of  the  exclusive  agency  of 
Beer,  Sondheimer  &  Co.  theretofore  granted  by  the 
British  Minerals  Separation  Co.,  thus  giving  to  Beer, 
Sondheimer  &  Co.  a  total  of  over  100,000  shares  of  the 
stock  of  Minerals  Separation  North  American  Corpora- 
tion out  of  a  total  issue  of  500,000  shares.  The  Custodian 
took  over  all  of  said  100,000  shares  (in  form  of  voting- 
trust  certificates)  as  property  of  Beer,  Sondheimer  & 
Co.,  of  Frankfort.  This  stock  will  likewise  by  disposed  of 
by  the  Custodian  and  will  go  into  American  hands.  Beer, 
Sondheimer  &  Co.'s  control  over  the  important  flotation 
process  has  been  destroyed. 

As  in  the  case  of  Beer,  Sondheimer  &  Co.,  when  the 
Custodian  took  over  the  business  of  L.  Vogelstein  & 
Co.,  Inc.,  he  placed  in  control  thereof  a  board  of  direc- 
tors designated  by  him.  Subsequent  investigation  by 
the  Custodian  disclosed  that  Vogelstein,  who  was  a 
naturalized  American  citizen,  had  a  preponderating  in- 
terest in  the  assets  of  the  corporation ;  and  inasmuch  as 
it  has   as  yet  been   impossible  to  obtain   from   Aron 


Hirsch  &  Sohn  an  accounting  so  as  to  determine  that 
concern's  exact  interest  in  the  assets  of  L.  Vogelstein 
&  Co.,  Inc.,  an  arrangement  has  been  perfected  between 
the  Custodian  and  Vogelstein  whereby  all  of  the  stock 
of  the  corporation  has  been  put  into  a  voting  trust  for 
a  period  of  five  years,  the  Custodian  naming  two  of  the 
three  voting  trustees.  Thus  the  control  of  the  corpora- 
tion for  the  next  five  years  will  be  in  the  hands  of  the 
trustees  appointed  by  the  Alien  Property  Custodian. 
Vogelstein  has  agreed  not  to  resume  his  relations  with 
the  Germans  during  this  period  of  five  years  and  to 
conduct  the  business  of  the  corporation  as  a  purely 
American  concern.  The  voting-trust  certificates  have 
been  made  assignable  only  to  Americans.  Vogelstein 
has  agreed  to  pay  to  the  Custodian  $1,668,671.49,  being 
the  amount  of  the  apparent  indebtedness  from  him  to 
the  Hirsches  as  of  Apr.  30,  1916,  and  has  agreed  to  pay 
to  the  Custodian  all  additional  moneys  that  may  be 
found  to  be  due  to  the  Hirsches  upon  a  final  accounting, 
which  is  to  be  had  within  six  months  after  the  declara- 
tion of  peace.  Thus  circumscribed  and  guarded,  the 
control  of  the  business  has  been  turned  back  to  Vogel- 
stein, the  Custodian  retaining  two  out  of  the  five  places 
on  the  board  of  directors  as  long  as  the  Custodian  may 
have  any  interest  in  the  business. 

Soon  after  the  Trading  With  the  Enemy  Act  became  a 
law,  the  Americans  in  control  of  the  American  Metal 
Co.  not  only  promptly  filed  the  report  required  by  the 
act  and  disclosed  therein  the  German  ownership  of 
about  49-^0  of  the  stock  of  the  company,  but  offered  to 
cooperate  with  the  Custodian  in  any  direction  looking 
to  the  elimination  of  the  German  interests.  An  in- 
vestigation of  the  affairs  of  the  company  was  courted, 
and,  at  the  instance  of  the  War  Trade  Board,  such  an 
investigation  was  made,  and  subsequently  the  Alien 
Property  Custodian  likewise  made  an  investigation  of 
his  own.  The  oflScers  of  the  company  heartily  cooper- 
ated with  the  Alien  Property  Custodian,  which  resulted 
in  the  first  instance  in  the  transfer  to  the  Custodian  of 
the  stock  belonging  to  the  Germans.  The  Custodian 
was  satisfied  with  the  good  faith  of  the  management  of 
the  corporation  and,  therefore,  designated  only  five  of 
the  fifteen  directors  of  the  company. 

By  agreement  between  the  Alien  Property  Custodian 
and  the  American  stockholders,  together  controlling 
53,264  shares  Cout  of  70,000  shares  outstanding),  all  of 
said  stock  has  been  placed  in  a  voting  trust  for  a  period 
of  five  years.  The  Alien  Property  Custodian  is  entitled 
to  receive  voting-trust  certificates  representing  the 
34,644  shares  of  stock  formerly  held  by  enemy  aliens. 
It  is  his  purpose  to  offer  these  certificates  for  sale  to 
the  American  public  at  public  auction. 

The  voting-trust  agreement  provides  that  the  Alien 
Property  Custodian  shall  appoint  all  five  of  the  voting 
trustees.  He  has  already  appointed  three  trustees,  who 
are  now  in  actual  control  of  the  management  and  policy 
of  the  company.  The  trustees  are  Joseph  F.  Guffey, 
Henry  Morgenthau,  and  Berthold  Hochschild.  Mr. 
Hochschild  is  one  of  the  founders  of  the  company  and 
has  been  chairman  of  the  board  of  directors  for  several 
years.  The  Alien  Property  Custodian  will  appoint  the 
other  two  trustees  after  he  shall  have  sold  the  voting- 
trust  certificates  held  by  him. 

The  policy  of  the  Alien  Property  Custodian  to  sell  only 
to  Americans  will  be  strictly  adhered  to  in  this  instance, 
and  none  of  the  voting-trust  certificates  will  be  permitted 
to  go  into  any  but  American  ownership.  The  immediate 
result  is  that  76%  of  the  stock  of  the  company  will  be 
owned  by  American  citizens.  The  Alien  Property  Gusto- 


534 


ENGINEERING   AND   MINING   JOURNAL 


Vol.  107,  No.  12 


dian  is  in  correspondence  with  the  British  authorities 
•with  a  view  to  the  deposit,  under  the  voting-trust  agree- 
ment, of  the  16,736  shares  held  by  Henry  R.  Merton  & 
Co.  and  its  allied  interests.  It  is  hoped  that  such  action 
will  be  taken  in  the  near  future.  When  this  has  been 
done,  the  Alien  Property  Custodian  believes  that  all 
German  ownership  and  influence  will  be  effectually  elim- 
inated from  the  company. 


Lessons  of  the  War 
By  an  Army  Officer 

Mining  men  from  all  parts  of  the  world  have  served 
in  the  Allied  forces  during  the  war.  Much  that  was 
common  knowledge  to  pioneers  was  discovered  by  the 
authorities  and  by  various  ranks  in  the  Army,  It  will 
be  most  interesting  to  see  whether  the  knowledge  which 
has  been  gained  by  the  millions  who  have  served,  and 
also  to  some  extent  by  the  nations  concerned,  will  be 
to  any  appreciable  extent  utilized;  or  whether  there 
will  be  an  almost  complete  reversion  to  the  old  order 
of  things. 

Millions  of  letters  were  written  and  addressed  in  pen- 
cil. They  presumably  got  home  and  answered  their 
purpose.  When  traveling  one  generally  has  a  pencil, 
and  post  office  and  hotel  pens  are  well  known.  Before 
the  war  many  men  had  never  slept  in  blankets  without 
sheets,  but  any  one  who  has  been  accustomed  to  hi:-, 
own  blankets  would  never  want  sheets,  and  probably, 
also,  would  never  have  rheumatism.  Those  who  are 
accustomed  to  the  open  air  will  have  to  do  without 
ventilation  or  fresh  air  when  they  travel  in  crowded 
railway  carriages,  for  the  majority  of  the  passengers 
want  all  windows  closed  and  all  ventilation  cut  off. 
No  wonder  so  many  people  can  get  colds  at  any  time  of 
the  year  and  that  influenza  is  prevalent.  The  Army 
authorities  realize  the  advantage  of  ample  ventilation, 
which  is  fortunate. 

Compare  the  shape  of  a  boot  or  shoe,  as  purchased 
ready  made,  with  the  shape  of  the  human  foot,  which 
has  to  bear  the  weight  of  the  body.  The  infantrymen 
know  all  there  is  to  be  kno\vn  about  footwear  from  a 
wearer's  point  of  view.  Ordinary  ornamental  boots  or 
shoes  are  useless  for  marching,  or  even  for  wearing  any 
length  of  time  at  a  stretch.  An  Army  "foot  in.spection'' 
shows  the  irreparable  harm  often  done,  and  reveals  the 
scandalous  absurdity  of  the  design  of  the  ordinary  shoe. 
No  wonder  so  many  people  have  to  get  on  a  street  car  to 
travel  for  only  a  block  or  two.  ^ 

There  is  a  great  difference  between  what  one  wants 
and  what  one  cannot  do  without.  Mining  men  who 
have  done  pioneer  work  know  exactly  how  to  cut  their 
essential  requirements  to  a  minimum,  especially  as  they 
sometimes  have  to  carry  their  packs  themselves.  It  is 
only  in  war  time  that  the  majority  of  people  begin  to 
realize  that  there  are  such  things  as  non-essentials;  and, 
under  peace  conditions,  it  may  be  a  considerable  time 
before  many  non-essentials  reappear.  A  crop  of  sub- 
stitutes aro.ie  during  the  war,  some  of  which,  such  as 
imitation  tobacco,  whiskey,  and  beer,  it  is  to  be  hoped, 
will  disappear  soon,  and  not  return. 

An  army  without  discipline  and  organization  is 
merely  a  mob;  and  the  same  argument  applie.°  to  na- 
tions and  to  the  subdivisions  of  a  nation  such  as  its  in- 
dustrial concerns.  To  the  degree  that  the  human  part 
of  any  business  or  undertaking  may  lack  discipline,  and 
just  so  far  as  the  various  human  elements  that  make 


up  the  whole  enterprise  do  not  correctly  harmonize 
mutually — to  that  extent  the  enterprise  works  un- 
soundly and  on  lines  the  reverse  to  economical.  Execu- 
tives must  look  after  subordinates  if  they  want  re- 
ciprocal consideration.  Many  an  officer  has,  to  his 
advantage,  discovered  that  fact  at  the  front;  and  many 
have  failed  dismally  because  their  men  were  not  ac- 
corded the  proper  consideration.  This  is  probably  not 
without  its  lesson  in  civil  life. 

A  large  number  of  women  have  done  work  which  was 
hitherto  always  done  by  men;  and  there  can  be  no  two 
opinions  in  regard  to  their  capability,  even  at  semi- 
heavy  labor  and  at  many  skilled  trades.  Uniformed 
policewomen  are  actually  essential  in  places  where  large 
numbers  of  women  are  employed,  but  they  must  be 
properly  trained  and  drilled,  or  they  cannot  maintain 
authority. 


Idaho  Mining  Association 

The  Idaho  Mining  Association  held  its  sixth  annual 
convention  at  Boise,  Idaho,  on   Feb.   11  and  12,   1919. 
.Terome  J.  Day,  of  Moscow.  Idaho,  was  elected  president 
for  the  year  1919,  J.  B.  Eldridge,  of  Boise,  Idaho,  vice- 
president,  and  Ravenel  Macbeth,  of  Mackay,  Idaho,  sec- 
retary-treasurer.   I.  E.  Rockwell,  of  Beilevue;  James  F. 
McCarthy,  of  Wallace;  and  Frank  E.  Johnesse  and  W. 
N.   Sweet,  of  Boise,  were  elected  members  of  the  ex- 
ecutive   board.      The    delegates-at-large    elected    were: 
Stanly  A.  Fasten,  Kellogg;  J.  H.  Richards,  Boise;   A. 
A.  Klockmann,  Klockmann;  Homer  V.  Jenkins,  Mackay; 
C.  L.   Herrick,  MuUan;   A.  E.  Carlson,  Pocatelio;   Ed- 
ward   Schwerd,    Boise;    D.    H.    Ferry,    Murray;    F.    C. 
Howe,  Beilevue;   W.  C.  Ames,  Sandpoint;  John  J.   St. 
Clair,  Silver  City ;  Leroy  Hillman,  Driggs ;  E.  E.  Carter, 
Quartzburg;  Francis  A.  Thomson,  Moscow;  Robert  N. 
Bell,  Boise;  F,  A.  Losekamp,  Elk  River;  C.  B.  Faraday. 
Mountain  Home;   Edward  M.  Griffith,  Grangeville;   H. 
H.    Broomhead,    Paris;    Alex    Houlihan.    Heath;    D.    L. 
Nichols,  Gilmore;  C.  C.  Stimson,  Pearl:  P.  T.  Sweeney, 
St.  Maries;  and  Harry  L.  Day,  of  Wallace,  all  of  Idaho. 
The  program  of  the  first  day  opened  with  an  address 
of  welcome  by  Governor  Davis  of  Idaho,  following  which 
the  members  were  presented  with  the  freedom  of  the 
city  by  Mayor  Hays  of  Boise.     Addresses  were  made 
by  Francis  A.  Thomson,  dean  of  the  Idaho  School  of 
Mines,  who  had  for  his  subject  "The  School  of  Mine.=. 
and  the  State,"  and  by  Robert  N.  Bell,  state  mine  in- 
spector, who  talked  on  "Mine  Inspection  in  Idaho." 

In  the  evening  two  illustrated  lectures  were  given, 
one  on  the  "Physiography  of  Idaho,"  by  Douglas  C. 
Livingston,  professor  of  geology  at  the  University  of 
Idaho,  and  the  other  on  the  "Mining  Industry  of  the 
Coeur  d'Alenes,"  by  W.  C.  Clark,  of  Kellogg. 

On  Feb.  12,  President  E.  H  Lindley  of  the  University 
of  Idaho  .spoke  on  "Human  Engineering,"  emphasizing 
the  fact  that  the  human  factor  must  be  considered  in 
all  lines  of  business. 

President  Lindley's  address  was  followed  by  a  first- 
aid  demonstration  by  the  Hecia  first-aid  crew,  of  the 
Hecia  Mining  Co.,  of  Wallace,  and  champion  first- 
aid  crew  of  the  Coeur  d'Alenes,  in  the  course  of  which 
four  first-aid  problems  were  solved  and  the  use  of  the 
pulmotor  and  oxygen  mask  was  demonstrated.  The 
State  Legislature,  which  was  in  session,  adjourned  to 
attend  this  demonstration. 

The   report  of   the  secretary  showed   that   the  asso- 
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ciation  had  924  members  actively  engaged  in  mining, 
and  that  its  affairs  were  in  a  flourishing  condition.  It 
was  stated  that  the  association  maintained  its  repre- 
sentative, Ravenel  Macbeth,  in  Washington  from  Dec. 
12,  1917,  to  Jan.  26,  1919,  for  the  purpose  of  keeping  in 
touch  with  Federal  legislation,  and  that  it  is  the  only 
Western  mining  organization  that  did  so  continuously 
during  this  period. 

A  resolution  was  adopted  by  the  association  asking 
Congress  to  enact  a  law  exempting  owners  of  mining 
claims  from  performing  assessment  work  for  1919,  on 
account  of  the  cost  of  labor  and  supplies.  A  bill  was 
also  endorsed  that  is  now  before  the  State  Legislature, 
providing  for  the  creation  of  a  state  bureau  of  mines 
and  geology,  to  cooperate  with  the  University  of  Idaho 
and  with  the  U.  S.  Bureau  of  Mines  and  the  U.  S. 
Geological  Survey. 

The  association,  through  another  resolution,  invited 
the  attention  of  Van.  H.  Manning,  director  of  the  U.  S. 
Bureau  of  Mines,  to  the  fact  that  there  are  to  be  estab- 
lished several  of  the  mine  experiment  stations  author- 
ized by  the  act  of  Congress  of  Mar.  1,  1915,  and  asked 
him  to  recommend  that  the  next  station  be  established  at 
the  University  of  Idaho. 

The  members  of  the  association  extended  to  Jerome  J. 
Day  their  congratulations  for  his  having  established 
four  scholarships  at  the  Idaho  School  of  Mines.  A  com- 
mittee was  appointed  to  formulate  a  plan  of  obtaining 
additional  scholarships  for  the  school. 


Mosquitoes  lay  eggs  in  water.  These  develop  into 
"wiggle  tails,"  then  into  full-grown  mosquitoes.  The 
female  mosquito  lays  her  eggs  in  stagnant  water,  along 
the  banks  in  slow-running  streams;  also  in  tin  cans  or 
other  places  where  water  may  stand. 

Destroy  the  breeding  places  and  banish  the  mosquito. 
No  mining  camp  should  tolerate  mosquitoes.  Drain  the 
stagnant  water,  allow  no  rubbish,  cans,  or  pools  about 
the  camp.  Pour  kerosene  oil  on  the  pools  or  ponds  that 
cannot  be  drained.  Fish  in  pools  or  ponds  aid  by  eat- 
ing the  wigglers  and  young  mosquitoes. 

Mosquitoes  that  carry  malaria  bite  at  night.  They 
seemingly  prefer  dark  objects,  as  dark  articles  of  cloth- 
ing. The  female  mosquito  does  the  biting,  as  the  male 
rarely  leaves  the  breeding  place.  When  a  mosquito 
bites  a  person  with  malaria  it  draws  up  into  its  stomach 
the  malaria  germs  which  are  in  the  blood  of  the  sick 
person.  Later,  when  it  bites  someone  else,  it  transfers 
these  malaria  germs. 


Spokane  Engineering  Society 

The  Spokane  Engineering  and  Technical  Association 
was  organized  more  than  three  years  ago,  by  the  local 
members  of  national  engineering  societies,  for  the  pur- 
pose of  providing  closer  cooperation  between  engineers 
in  the  district  and  to  stimulate  to  a  greater  degree  par- 
ticipation in  public  affairs. 

Three  national  engineering  societies  influence  to  a 
large  degree  the  affairs  of  the  association  and  alternate 
in  featuring  the  monthly  meeting.  Another  feature  of 
this  organization  is  the  arranging  of  noon  luncheons 
by  specified  committees.  There  are  15  of  these  commit- 
tees, the  membership  of  which  varies  from  three  to 
thirteen,  each  having  a  luncheon  arranged  one  day  a 
month.  When  questions  of  unusual  interest  are  under 
consideration,  prominent  speakers  are  invited  to  place 
the  subject  properly  before  the  members  and  the  at- 
tendance of  non-members  is  welcomed. 

The  15  committees  are  as  follows:  executive,  Ameri- 
canization, educational,  emergency,  highways,  legisla- 
tive, manufacture  and  industry,  municipal,  national  and 
state,  patents  and  inventions,  program,  reclamation,  re- 
search, resources,  safety  and  rehabilitation.  The  chair- 
manship and  memberships  of  the  committees  are  so  dis- 
tributed as  to  secure  representation  of  each  society. 


Facts  About  Mosquitoes* 

Mosquitoes  are  annoying  pests,  and  certain  kinds  are 
dangerous,  because  they  spread  diseases.  Malaria  is 
spread  from  one  person  to  another  by  the  bite  of  a 
mosquito.  Mosquitoes  should  be  destroyed  before  they 
have  an  opportunity  to  breed,  and  this  can  best  be 
accomplished     by     destroying     all     breeding     places. 


The  Victory  Liberty  Loan 

Secretary  of  the  Treasury  Glass  has  made  official  an- 
nouncement that  the  next  Liberty  Loan  campaign  will 
begin  on  Monday,  Apr.  21,  and  close  on  Saturday,  May 
10.    The  official  announcement  follows: 

After  studying  financial  conditions  in  all  parts  of  the  country, 
I  have  determined  that  the  interests  of  the  United  States  will 
best  be  served  at  this  time  by  the  issuance  of  short-term  notes 
rather  than  of  longer-term  bonds  which  would  have  to  bear  the 
limited  rate  of  interest  of  4  J  per  cent. 

The  Victory  Liberty  Loan,  therefore,  will  take  the  form  of  notes 
of  the  United  States  maturing  in  not  over  five  years  from  the  date 
of  issue.  These  notes  will  be,  as  were  the  Liberty  Loan  bonds, 
the  direct  promise  to  pay  of  the  United  States,  will  be  issued  both 
in  registered  and  coupon  form,  and  the  coupon  notes  will  be  in 
final  form  and  will  have  attached  the  interest  coupons  covering 
the  entire  life  of  the  notes.  I  am  hopeful  that  the  notes  in  final 
engraved  form  will  be  ready  for  delivery  by  the  opening  of  the 
campaign   on   April    21. 

I  am  led  to  adopt  the  plan  of  issuing  short-term  notes  rather 
than  long-terra  bonds  largely  because  of  the  fact  that  I  believe 
that  a  short-term  issue  will  maintain  a  price  at  about  par  after 
the  campaign  's  concluded  far  more  readily  than  would  a  longer- 
term  issue. 

I  have  not  yet  reached  a  conclusion  as  to  the  rate  of  interest 
and  exemptions  from  taxation  which  those  notes  will  bear,  be- 
cause this  decision  must  be  based  on  existing  conditions  imme- 
diately prior  to  the  opening  of  the  campaign. 

I  take  this  opportunity  to  repeat  what  I  have  already  stated, 
that  it  is  the  intention  of  the  Treasury  Department  to  carry  on 
the  same  kind  of  intensive  campaign  for  distribution  as  hereto- 
fore. It  would  be  a  most  unfortunate  occurrence  if  the  people  of 
the  United  States  failed  to  take  these  notes,  thus  placing  the  bur- 
den of  subscriptions  on  the  banks.  The  business  of  the  country 
looks  to  the  banking  system  for  credit  wherewith  to  carry  on  its 
operations,  and,  if  its  credit  is  absorbed  to  a  large  extent  by  the 
purchase  of  Government  securities,  there  will  be  many  limitations 
placed  upon  the  supply  of  credit  for  business  purposes. 

Our  merchants  and  manufacturers  need  ample  credit  for  set- 
ting the  wlieels  of  industry  in  motion  for  peace-time  production 
and  distribution,  and  the  wage  earner  is  directly  interested  in 
seeing  that  these  wheels  are  kept  moving  at  a  normal  rate,  in 
order  that  full  employment  at  good  wages  may  continue,  and, 
where  readjustment  conditions  have  necessitated  a  slowing  down 
of  industry,  it  is  vitally  important  that  activity  be  resumed  and 
labor  reemployed  at  the  earliest  possible  moment. 

t  therefore  a.sk  the  American  people  once  again  to  give  their  sup- 
port to  their  Government  in  order  that  this  great  loan  may  be 
made  an  overwhelming  success  by  the  widest  possible  distribution. 


•Abstracted  from  the  "Miners'  ijafsty  and  Health  Almanac 
for  1919,"  Bureau  of  Mines,  Department  of  the  Interior.  Miners' 
■Circular  No.   24. 


Uncle  Sam  Calls  for  a  hundred  million  volunteers  to  en- 
list in  his  Army  of  Thrift.    We  must — 
War  on  Waste. 

Conduct  a  Campaign  of  Economy. 
Drive  Extravagance  Out  of  Its  Trenches. 
Go  Over  the  Top  in  a  Great  Thrift  Offensive. 
Buy  W.  S.  S. 
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The  Mexican  Situation 

I  agree  that  it  is  time  to  interest  the  American  pub- 
lic in  conditions  in  Mexico,  which,  so  far  as  the  mining 
industry  is  concerned,  are  as  bad  today  as  they  were 
three  or  four  years  ago.  With  the  exception  of  a  few 
of  the  large  properties  on  the  railway  lines,  nearly  every 
mine  and  prospect  is  as  much  closed  down  as  it  was 
during  the  height  of  the  revolution. 

Some  people  here  seem  to  believe  that  we  are  in  the 
reconstruction  period,  but  most  of  us  believe  it  is  the 
destruction  period.  The  destruction  of  property — min- 
ing, agricultural,  and  manufacturing — is  incredible,  and 
little  known  to  the  outside  world.  We  do  not  advertise 
it,  as  we  think  Mexico  has  a  pretty  bad  black  eye  now, 
and  do  not  want  to  make  it  worse. 

Bandits  infest  every  part  of  the  country  except  along 
the  lines  of  the  principal  railways,  and  even  these  are 
frequently  cut.  Hardly  a  day  passes  but  we  hear  of 
trains  blown  up  and  passengers  killed  or  hurt.  This 
happens  on  every  line  of  railway  operating  in  this  part 
of  the  republic.  No  train  leaves  Mexico  City  in  any 
direction  without  a  military  escort,  sometimes  large, 
sometimes  small,  but  it  is  always  escorted. 

No  one  attempts  to  leave  the  railways  for  interior 
towns  or  villages,  except,  perhaps,  the  poor  peon,  who 
has  nothing  to  lose.  The  country  is  in  a  state  of  devas- 
tation. The  many  large  haciendas  or  ranches  over  this 
part  of  the  republic  are  abandoned.  Some  are  in  ruins, 
.some  are  being  worked  by  the  bandits,  and  some  have 
been  totally  destroyed.  The  owners  of  these  ranches 
are  invariably  poor.  Some  are  financially  ruined  and 
ready  to  sell  their  properties  for  what  they  can  get  for 
them.  In  many  cases  the  government  troops  are  worse 
than  the  bandits,  as  their  wages  are  not  paid  regularly, 
and,  as  they  must  eat,  they  rob. 

In  the  cities,  mining  camps,  and  such  places  where  la- 
bor is  required,  the  situation  is  bad.  Strikes  are  of 
daily  occurrence,  both  in  the  manufacturing  and  min- 
ing districts,  and  have  been  the  cause  of  closing  many 
industries  and  many  mines.  Labor  costs  much  more 
today  than  before  the  trouble,  and  is  less  efficient.  The 
cost  of  living  and  the  cost  of  operating  have  more  than 
doubled  in  the  la.'it  10  years,  and  both  are  still  going  up. 

There  are  practically  no  mines  in  operation  at  any 
distance  from  the  railways.  It  is  quite  true  that  the 
mines  in  El  Oro  and  Pachuca  have  been  working  nearly 
all  through  the  troublous  times,  but  they  have  been 
able  to  do  so  on  account  of  their  proximity  to  the  rail- 
ways connected  with  the  port  of  Vera  Cruz.  This  line 
of  communication  has  been  kept  open  practically  all  the 
time  by  the  various  factions  in  power,  because  the  reve- 
nue derived  was  a  great  benefit  to  them.  Both  the  prin- 
cipal companies  in  EI  Oro  and  Pachuca  have  their  own 
trains,  operated  apart  from  the  regular  lines,  and  in 
this  way  have  been  able  to  keep  going,  although  at  a 
comparatively    large   outlay. 


The  State  of  Mexico,  one  of  the  richly  mineralized 
states  of  the  republic,  has  a  large  number  of  well-known 
and  prosperous  mining  properties;  but  outside  the  El 
Oro  district  all  are  closed  down  and  abandoned.  A  few 
were  able  to  operate  during  the  first  years  of  the  revolu- 
tionary trouble,  but  in  1917  all  were  closed  and  have 
remained  so  to  date.  Some  of  these  mines  have  filled 
with  water,  and  it  will  involve  large  sums  to  unwater 
them  and  place  them  on  a  producing  basis  again.  Prac- 
tically all  the  large  properties  here  are  owned  by  for- 
eigners. 

The  State  of  Morelos,  although  not  so  important,  on 
account  of  its  small  size,  has  several  rich  mines,  which 
were  operating  and  paying  dividends  before  the  trou- 
ble. These  closed  down,  and  are  still  abandoned  by  the 
owners.  Some  have  been  forfeited  because  of  failure 
to  pay  the  taxes.  The  state  is  a  center  for  the  Zapa- 
tista element,  and,  although  the  government  has  made 
several  efforts  to  obtain  control,  it  is  still  far  from 
pacifying  this  section  of  the  country. 

The  State  of  Guerrero,  one  of  the  large  states  of  the 
southern  part,  is  in  bad  condition  and  entirely  aban- 
doned. The  Zapatistas  have  complete  control  aside  from 
a  few  towns  on  the  Pacific  Coast.  Guerrero  is  a  highly 
mineralized  state,  and,  though  development  has  been 
held  back  for  want  of  transportation,  the  mines  are 
numerous  and  rich. 

Michoacan  is  also  another  large  and  important  state. 
Before  the  trouble  many  properties  were  shipping  ore 
to  the  smelteries,  and  the  mining  industry  was  ex- 
panding rapidly.  Today  hardly  one  mine  is  working. 
The  state  is  important  from  an  agricultural  stand- 
point, and  a  considerable  trade  was  formerly  done  in 
lumber.  Today  the  large  haciendas  are  lying  idle  or 
being  worked  by  the  bandits,  and  the  lumber  mills  are 
silent.  Trains  are  blown  up  here  about  as  fast  as  they 
are  being  dispatched  in  an  effort  to  try  to  keep  traffic 
open.  Probably  one  or  two  trains  a  week  is  the  toll. 
Many  are  killed  and  wounded  with  each  blow-up. 

Queretaro  is  another  state  which  is  rich  in  mineral 
wealth.  It  is  in  about  the  same  position  as  the  others. 
Mexican  opals,  antimony,  lead,  silver,  and  gold  are  the 
principal  products.  The  mines  here  are  all  at  some 
distance  from  the  railways,  but  a  few  of  them  can  be 
operated  on  a  small  scale  because  their  owners  pay  the 
bandits  to  leave  them  alone. 

The  State  of  Jalisco,  north  of  Michoacan,  and  on  the 
west  side  of  the  country,  is  of  importance  both  in  min- 
ing and  agriculture.  It  has  several  large  mining  prop- 
erties that  have  shipped  a  considerable  amount  of  bul- 
lion, and  some  old  antigua,i  well  known  to  mining  men. 
Aside  from  two  or  three  properties,  the  state  is  par- 
alyzed. Everything  at  a  distance  from  the  railways  is 
abandoned.  The  conditions  are  bad,  and  there  is  no 
outlook  for  any  betterment.  This  state  has  a  big  fa- 
ture  when  peace  comes. 
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The  State  of  Nayarit,  or  Territory  of  Tepic,  as  it  was 
called  before  the  revolution,  is  a  small  state  on  the 
Pacific  side,  and  is  probably  worse  off  than  any  of  the 
others  are.  It  was  at  one  time  prosperous  both  in  min- 
ing and  farming.  Today  it  is  in  ruins  and  completely 
overrun  by  bandits.  The  mines  are  all  shut  down  and 
left  to  the  mercy  of  the  hordes,  as  are  the  haciendas. 

The  State  of  Guanajuato  is  a  well-known  mining  dis- 
trict. A  few  mines  in  the  city  of  Guanajuato  are  work- 
ing on  a  reduced  scale.  Most  of  them  are  away  from 
the  railroads  and  have  been  practically  abandoned. 
Zacatecas  is  practically  in  the  same  position  as  the 
others.  A  few  mines  are  shipping  ore  to  the  smelters 
in  the  northern  part  of  the  state,  but  in  the  south 
nothing  is  being  done. 

Aguascalientes  has  some  good  mines.  A  few  of 
these  along  the  railways  are  operating  and  shipping  to 
the  smelting  plant  of  the  American  Smelting  and  Re- 
fining Co.  This  company  has  its  own  mines,  which  are 
the  main  producers  for  the  smeltery.  It  has  been  com- 
pelled to  close  down  some  of  its  properties  at  times, 
owing  to  the  difficulties  encountered  in  dealing  with  the 
new  government. 

Most  of  the  mines  in  the  various  states  are  closed, 
on  account  of  inability  to  get  supplies,  or  to  market 
their  ores  or  bullion.  Until  these  conditions  are  changed, 
and  a  guarantee  as  to  the  future  delivery  of  supplies 
and  fuel  can  be  given,  they  must  remain  closed.  The 
small  investor  or  mine  holder  will  be  the  last  to  be  able 
to  open,  because  it  is  more  difficult  for  him  to  get 
small  supplies. 

In  spite  of  difficulties  encountered  and  the  inability 
to  work  many  of  the  mines  here,  the  time  is  opportune 
for  mining  as  well  as  other  investments.  Mining  prop- 
erties, land,  and  haciendas  can  be  bought  now  at  ridicu- 
lously low  figures  compared  to  what  they  would  have 
fetched  10  years  ago.  Mines  that  could  not  be  purchased 
at  that  time  can  now  be  bought  for  a  nominal  sum. 

Mexico,  D.  F.,  Jan.  9,  1919.  ENGINEER. 


Capital  for  Small  Operators 

Many  small  operators  come  to  New  York  in  search 
of  financial  aid  for  their  prospects  or  mines ;  and  as  the 
experience  of  one  who  has  failed  will  doubtless  save 
others  from  a  useless  expenditure  of  time  and  money,  I 
am  submitting  these  notes  for  publication. 

About  two  years  ago  a  prospector  in  British  Columbia 
uncovered  a  quartz  vein  carrying  pyrite,  galena,  and 
gold,  in  several  places  of  good  width.  The  gold  content 
attracted  my  attention,  and  in  due  course  I  arranged 
to  prospect  the  vein  for  an  interest  and  for  what  ap- 
peared to  me  to  be  a  satisfactory  option  on  the  property. 
This  option  called  for  cash  payments  after  three  years, 
to  be  concluded  at  the  end  of  the  fifth  year. 

I  trenched  across  the  vein  at  a  number  of  points, 
establishing  its  continuity  for  1500  ft.,  and  sunk  six 
pits,  each  from  10  to  30  ft.  in  depth.  I  took  samples 
from  the  vein  wherever  opened,  panned  the  samples, 
and  had  them  assayed,  and  convinced  myself  that  I 
was  working  on  something  of  value.  For  two  years  I 
carried  out  this  work  with  little  help,  and  then  consid- 
ered that  I  was  ready  to  interest  capital  in  my  venture. 
Having  no  friends  who  were  strong  enough  to  take 
over  my  option  and  go  on  with  the  business,  I  came  to 
New  York  to  look  for  help,  but  I  have  been  disillusioned 


as  to  the  ease  with  which  funds  may  be  secured  here. 
I  have  had  no  trouble  in  meeting  engineers,  and,  through 
them,  responsible  parties  who  invest  in  mining  prop- 
erties. Many  of  the  engineers  were  interested,  but  were 
frank  in  telling  me  that  no  money  could  be  raised  on 
the  terms  suggested. 

My  payments  fall  due  before  the  property  can  be 
proved  to  be  a  mine.  I  found  no  one  ready  to  buy  a 
prospect — no  one  willing  to  advance  money  on  account 
of  purchase  extending  over  several  years.  Although 
lack  of  interest  is  largely  due  to  the  terms  of  the  con- 
tract, it  was  encouraged  by  the  fact  that  I  had  no 
engineer's  report.  My  panning  tests  and  assays  did 
not  represent  intelligently  the  merits  such  as  I  believe 
the  property  possesses.  I  find  that  there  is  little  money 
available  for  outright  purchase,  even  though  consider- 
able ore  is  developed,  but  that  money  can  be  secured  for 
equipment  if  development  has  gone  so  far  as  to  render 
the  necessary  expenditure  reasonably  safe.  I  think 
also  that  I  could  have  secured  money  for  development 
purposes  had  I  held  a  contract  that  would  have  permitted 
the  purchase  price  to  come  out  of  the  property,  and 
had  I  brought  with  me  an  engineer's  report  telling 
exactly  what  had  been  exposed  by  my  work.  If  I  had 
invested  in  a  report  rather  than  spent  the  money  on  a 
trip,  and  then  conducted  my  negotiations  by  correspond- 
ence, I  should  have  done  better,  and,  in  any  case,  would 
have  been  no  worse  off. 

The  only  optimists  I  found  were  the  mining  brokers, 
but  as  their  methods  of  financing  did  not  appeal  to 
me,  I  made  no  serious  attempt  to  interest  them.  The 
advantages  of  my  trip  are  that  I  have  met  some  real 
mining  men,  and  know  how  they  feel  toward  the  prospect 
or  the  young  mine.  They  do  not  want  all  of  it,  but 
they  are  unwilling  to  take  unnecessary  risks.  They  are 
open  to  conviction,  and  ask  only  that  the  facts,  as  nearly 
as  possible,  be  accurately  and  fairly  presented. 

My  advice  to  an  operator  coming  to  New  York  for  the 
same  reasons  that  I  did  would  be  to  see  that  his  affairs 
are  first  in  such  a  condition  that  he  can  say:  (1)  "All 
money  asked  for  will  be  spent  upon  the  property";  (2) 
"All  money  that  you  spend  will  be  returned  to  you 
out  of  the  mine  before  I  get  any";  (3)  "Here  is  a 
report  by  a  competent  engineer,  whose  statements  are 
substantially  correct." 

I  am  leaving  for  home,  but  when  I  return  to  New 
York  I  am  going  to  secure  the  money  needed  for  the 
development  of  my  property,  unless  I  am  very  much 
mistaken.  J-  M.  C. 

New  York,  Mar.   16,  1919. 


Mineral  Enterprise  in  China 

Our  attention  has  just  been  called  to  your  review  of 
Collins'  "Mineral  Enterprise  in  China,"  an  excellent 
notice,  by  the  way,  which  we  are  glad  you  cared  to  pub- 
lish. You  give  the  name  of  the  publisher  as  William 
Heinemann,  of  London,  although  the  book  is  handled 
in  this  country  by  ourselves.  We  would  appreciate  it 
if  you  would  make  a  note  of  that  fact  in  your  next 
issue  of  the  Journal. 

The  book  is  of  limited  appeal,  anyway,  and  we  are 
anxious  to  have  all  who  would  like  to  possess  it  know 
that  it  can  be  obtained  in  this  country.  The  American 
price  is  $6.  THE  Macmillan  Company, 

New  York,  Mar.  4,  1919.      Editorial  Department, 

H.  S.  Latham. 
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Many  diflferent  designs  for  semaphore  systems 
in  underground  haulage  have  been  produced,  and 
each  scheme  has  been  planned  to  meet  the  require- 
ments of  some  particular  condition.  The  devices 
used  have,  in  general,  depended  on  the  extent  of 
the  haulage  system,  so  that,  at  mines  where  the  in- 
stallation has  justified  the  expenditure,  elaborate 
and  intricate  devices  have  been  adopted.  The  ar- 
ticle "Underground  Semaphore  System"  describes 
a  simple  and  inexpensive  installation  that  may  be 
used  to  advantage  at  any  mine. 


The  use  of  timber  in  bulkheads,  packs,  or  pigsties 
has  long  been  a  practice  in  the  support  of  under- 
ground workings,  but  the  increasing  cost  of  tim- 
ber has  forced  the  adoption  of  various  substitutes. 
The  suggestion  embodied  fh  "Pigsties  or  Bulkheads 
on  the  Rand"  offers  a  saving  in  timber,  by  reduc- 
ing the  amount  used,  and  affords  a  means  of  using 
the  spare  ends  of  timber,  otherwise  wasted. 


The  mine  surveyor  who  usually  must  painstak- 
ingly plot  and  figure  the  curves  for  each  individual 
problem  in  the  mine  trackage  system  will  appre- 
ciate the  short-cuts  that  are  offered  in  the  article 
"Adapting  Railway  Curves  to  Mines."  Laying  out 
mine  curves  requires  the  use  of  short  measurements 
and  small  angles,  and  the  accompanying  table,  cal- 
culated in  chords  of  suitable  length,  will  be  found 
most  convenient. 


Among  the  annoyances  to  which  the  field  en- 
gineer is  subject  are  those  caused  by  broken  tapes, 
and  the  convenient  repairing  frame  described  in  a 
following  article  suggests  a  valuable  addition  to 
the  surveyor's  outfit.  The  device  not  only  provides 
a  method  for  holding  the  broken  ends  while  the 
mend  is  being  made,  but  also  assures  accuracy  in 
the  repair  of  the  tape. 


as  shown  in  an  accompanying  sketch.  When  the  motor 
on  the  main  line  approached  within  250  ft.  of  the 
switch,  on  either  side,  the  lamp  immediately  indicated 
its  approach,  and  the  motorman  on  the  other  line  either 
slowed  down  or  stopped.     The  approaching  motor  on 
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Underground  Semaphore  System 

At  a  mine  in  southeast  Missouri  it  was  necessary 
for  a  train  of  ore  cars  to  approach  the  main  haulage 
line  underground  at  a  high  rate  of  speed,  on  account 
of  an  adverse  grade  at  the  approach.  The  train  on 
the  main  line  also  ran  at  high  .speed,  was  given  the 
right  of  way,  and  hod  no  set  schedule,  so  that  it  was 
necessary  for  the  motorman  on  the  .switch  to  choose  a 
time  when  the  main  line  was  empty  in  order  to  get 
his  cars  out. 

Following  an  accident,  which,  fortunately,  was  not 
serious,  a  semaphore  system,  consisting  of  an  electric 
globe  of  high  candlepower,  painted  red,  and  suitably 
protected  from  the  mine  moisture  and  falling  pieces  of 
rock,  was  installe<l  at  one  side  of  the  switch  track  about 
75  ft.  from  the  switch  and  ronnertpd  to  the  main  line. 


I  Ma/n  Line  Mau/a^ 
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SIMPLE   SEMAPHORE   INSTALLATION   FOR   MINE   USE 

the  main  line,  after  crossing  into  the  "insulated"  zone, 
completed  the  electrical  circuit  and  caused  the  lamp  to 
burn  until  the  main  line  train  passed  out  on  the  other 
end  of  the  block. 


Pigsties  or  Bulkheads  on  the  Rand 

By  E.  M.  Weston 

The  research  engineers  of  the  Rand  Mines,  Ltd.,  have 
been  conducting  experiments  to  secure  the  most  efficient 
methods  of  supporting  the  roofs  of  stopes.  Roof  sup- 
port on  the  deepest  levels  of  the  workings  of  the  reef 
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TTPES    OK    PKISTIK.S    OR    HI'I.KHF.APS 

costs  upward  of  35s.  per  fathom  in  normal  cases. 
Pigsties,  or  bulkheads,  6  to  10  ft.  square  are  being 
placed  from  6  to  10  ft.  apart  in  workings  between 
4000  and  5000  ft.  in  vertical  depth.  Fig.  1  shows  the 
ordinary  type  of  pigsty  constructed  of  squared  timber, 
and  Fig.  2  illustrates  an  improved  type  which  ha.s  been 
tried  by  the  Village  Main  Reef  Gold  Mines  Co      It  is 
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obvious  that  the  cost  of  this  latter  tjTDe  could  be  fur- 
ther reduced  by  the  use  of  unsquared  sections  cut  from 
the  end  of  stulls,  thus  utilizing  much  timber  that  is 
now  being  wasted.  A  shortage  of  suitable  mining  tim- 
ber in  South  Africa  is  threatened,  and  mining  com- 
panies are  securing  all  the  available  supply. 


Adapting  Railway  Curves  to  Mines 

By  Frederick  Mac  Coy* 
United  States  standard  railway  curves  are  calculated 
on  a  basis  of  100-ft.  chords,  and  therefore  are  not  suit- 
able for  use  in  mine  work  where  the  radius  of  curve 
usually  lies  between  20  ft.  and  200  ft.  The  usual 
method  of  laying  out  a  curve  of  short  radius  is  to 
assume  an  arbitrary  radius  of  an  exact  number  of  feet 
(usually  some  multiple  of  five)  and  then  calculate  de- 
flections for  various  chords  by  the  following  formula : 


i  chord 
radius 


=  sin.  i  deflection  angle. 


For  a  curve  the  radius  and  chords  of  which  are  in 
exact  feet,  the  deflection  angle  is  usually  expressed  in 
fractional  minutes,  which  it  is  not  convenient  to  lay  off 
with  the  transit.  Also,  sub-chords  require  separate 
calculations.  To  obviate  this  difficulty,  it  is  better  to 
assume  a  curve  of  an  approximate  radius,  with  deflec- 
tion angles  for  a  standard  chord  in  even  degrees  and 
minutes ;  and  a  table  of  standard  railway  curves  such 
as  are  found  in  Searles,  Trautwine,  or  Nagle,  and  also 
in  some  field  notebooks,  is  used  as  follows: 

The  degree  of  curve  is  the  angle  at  the  center  sub- 
tended by  the  unit  chord.  Hence,  for  two  curves  of 
the  same  central  angle,  one  laid  out  with  100-ft.  chords 
subtending  any  angle  (say  6°)  and  the  other  laid  out 
with  10-ft.  chords  subtending  the  same  angle  at  center, 
all  lineal  measurements  will  be  in  the  ratio  10:  1.    For 


comparison : 

Chord 

Degree  of 
Curve 

Radius 

Middle 
Ordinate 

Taneential 
Offset 

100  ft. 
10  ft. 
20  ft. 
20  m. 

6 
6 
6 
5 

955.37  ft. 
95.54  ft. 
191.07  ft. 
191.07  m. 

1.31  ft. 
.13  ft. 
.  26  ft. 
,26  m. 

5.  234  ft. 
.52    ft. 
1.05    ft. 
1 .  05  m. 

A  20-ft.  chord  makes  a  convenient  length  for  mine 
work,  and  the  accompanying  table  was  calculated  with 
such  work  in  mind.  Should  any  other  length  be  thought 
more  suitable,  it  is  possible  to  adjust  standard  railway 
curve  tables  to  fit  the  case  in  the  following  manner: 
For  example,  consider  a  central  angle  of  5"  per  chord 
of  16  ft.  (such  as  might  occur  when  three  drift  sets 
would  make  up  that  distance).  According  to  standard 
tables  a  5°  curve  has  a  radius  of  1146.3  ft.,  which  may 
be  regarded  as  a  radius  of  11.463  stations.  In  like 
manner  the  middle  ordinate  and  tangential  offset  will 
be  0.01091  to  0.04362  stations,  respectively.  Then  by 
multiplying  by  the  length  of  station  there  is  ascer- 
tained, in  feet,  the  radius,  middle  ordinate,  tangential 
offset,  and  other  measurements. 

A  similar  adaptation  of  tables  of  switch  curves  may 
be  made  to  fit  any  gage  of  track  by  use  of  the  follow- 
ing: For  the  same  gage,  radii  of  turnout  are  to  each 
other  as  the  square  of  number  of  frog;  for  the  same 
frog  with  different  gages,  radii  and  frog  distances  are 
to  each  other  as  the  width  of  gage.    For  a  standard  unit. 


a  No.  1  frog  requires  a  turnout  radius  of  2  ft.,  on  a 
1-ft.  gage.  Hence  a  No.  1  frog  on  a  3-ft.  gage  requires 
a  turnout  radius  of  6  ft.;  No.  6  on  1-ft.  gage,  turnout 

STANDARD   CURVES  FOR   MIXES 
(For  Chords  of  20  Feet) 


Degree 

Defl.    in 

of 

Nominal 

Actual 

Log. 

Minutes 

Curve 

Radius 

Radius 

Radius 

Per  Foot 

58°  DO' 

20  ft. 

19  97  ft. 

1   300370 

87 

46    00 

25 

25  08 

399315 

69 

38    24 

30 

29,98 

.     476855 

57  60 

32    52 

35 

34.99 

543887 

49  30 

28    44 

40 

39.99 

601905 

43   10 

25    32 

45 

44.97 

652944 

38  30 

22    56 

50 

50.05 

1.699410 

34  40 

19    08 

60 

59  96 

777867 

28  70 

16    22 

70 

70.07 

845562 

24.55 

15     18 

75 

74  95 

874784 

22.95 

14    20 

80 

80.00 

903089 

21   50 

12    44 

90 

90.04 

954434 

19.10 

n    28 

100 

100.10 

2,000440 

17  20 

in    26 

110 

109.98 

041330 

15  65 

9    34 

120 

119.92 

078897 

14.35 

9     10 

125 

125.14 

097404 

13.75 

8    50 

130 

129  85 

113458 

13  25 

8     12 

140 

139.87 

145709 

12  30 

7    38 

150 

150  23 

2   176760 

11   45 

7     10 

160 

160  00 

204119 

10  75 

6     44 

170 

170.28 

231172 

10  10 

6    32 

175 

175  49 

244253 

9.80 

6    22 

180 

180  08 

255464 

9.55 

6    02 

190 

190.02 

278796 

9.05 

5    44 

200 

199  95 

2.300927 

8  60 

5    28 

210 

209  70 

321595 

8.20 

5     12 

220 

220  44 

343298 

7.80 

5    06 

225 

224.76 

351726 

7.65 

5    00 

230 

229.26 

360320 

7  50 

4    46 

240 

240.47 

381063 

7.15 

4    36 

250 

249   18 

2  396511 

6.90 

4    24 

260 

260.50 

415807 

6.60 

4     14 

270 

270.75 

432569 

6.35 

4     06 

280 

279  55 

446461 

6.15 

3    56 

290 

291.39 

464477 

5.90 

3    48 

300 

301   61 

479449 

5  70 

Note:     Curves  of  less  thai 

3  100-ft.  radius  should  be  laid  out  by  half 

chords. 

radius  of  72  ft.;  No.  6  on  3-ft.  gage,  turnout  radius  of 
216  ft.,  and  a  No.  6  frog  on  a  1-m.  gage  requires  a  turn- 
out radius  of  72  meters. 


Repairing  Frame  for  Steel  Tapes 

Breaks  in  steel  tapes  are  unfortunate  but  inevitable, 
and  it  is  therefore  important  that  a  surveyor  be  able 
to  repair  tapes  accurately.  The  accompanying  illus- 
tration shows  a  contrivance  which  may  be  used  to  hold 
the  two  ends  of  a  broken  tape  while  a  sleeve  is  being 
soldered  on  the  break.  The  device  is  rectangular  in 
shape,  and  is  made  of  i  x  i-in.  iron.  Longitudinally 
across  each  end  a  hack-saw  cut  is  made  i  in.  deep,  and 


•Mining  engineer,  Jerome,  Arizona. 


REPAIRING    FRAME    FOR    STEEL   T.VPES 

near  each  end  a  fg-in.  hole  is  drilled  one-half  way 
through  the  frame,  and  tapped  to  receive  a  thumb- 
screw. The  two  ends  of  the  broken  tape  are  passed 
through  the  saw  cuts  in  the  ends  of  the  frame,  the  ends 
being  brought  exactly  together,  and  then  the  thumb- 
screws are  set  down  tight.  The  surveyor  can  then  pro- 
ceed to  clamp  and  solder  on  a  sleeve.  The  frame  illus- 
trated was  made  by  E.  B.  Mills,  surveyor  for  the  Mason 
Valley  Mines  Co.,  Mason,  Nevada. 
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Industrial  News  from  Washington 

By  Paul  Wooton,  Special  Correspondent  I 
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Peace  Conference  Gets  Mineral  Data 

Extensive  and  carefully  checked  data  on  foreign 
mineral  resources,  compiled  by  the  U.  S.  Geological 
Survey,  are  being  taken  to  the  Peace  Conference  by 
Dr.  J.  B.  Umpleby,  the  geologist  in  charge  of  the  section 
of  foreign  mineral  deposits  of  the  Survey.  The  data 
are  being  sent  at  the  request  of  the  American  delega- 
tion to  the  conference. 

The  part  played  by  minerals  in  the  war,  and  the  fact 
that  many  important  mining  districts  and  regions  of 
mining  potentialities  lie  in  areas  to  be  affected  by  the 
peace  treaty,  have  made  it  important  to  have  all  avail- 
able data  on  these  subjects  directly  before  the  confer- 
ence. The  problem  has  been  complicated  further  by 
the  exceptional  hold  that  Germany  had  upon  the  mining 
industries  of  other  countries. 

Prior  to  the  war,  no  important  effort  had  been  made 
by  the  United  States  Government  to  keep  closely  abreast 
with  the  mining  industry  in  other  countries,  especially 
those  whose  products  were  not  shipped  extensively  to 
the  United  States.  In  1917,  however,  the  entry  of  this 
countr>-  into  the  war  made  necessary  the  immediate 
collection  of  available  data  on  foreign  mineral  deposits. 
This  was  undertaken  by  the  Geological  Survey.  With 
the  cooperation  of  American  mining  and  exploration 
companies  which  previously  had  been  interested  in 
foreign  mineral  deposits,  it  has  been  possible  to  amass 
a  large  amount  of  information. 

The  results  of  the  investigation  have  been  shown 
graphically  on  specially  prepared  indexed  maps,  so  that 
it  is  possible  to  grasp  at  a  glance  the  outstanding  facts 
as  to  the  mineral  resources  of  various  countries.  The 
maps  are  supported  by  digests  and  references  to  orig- 
inal sources  of  information.  The  atlas  on  reserves  in 
Europe  contains  96  pages  and  the  one  on  Latin  America 
57  pages.  Africa,  Oceania,  Siberia,  and  Asia  Minor  are 
covered   by   preliminary   sheets. 

One  set  of  this  extensive  exhibit  is  retained  in  Wash- 
ington and  is  available  for  personal  study  by  Ameri- 
can engineers  and  geologists.  A  comparatively  small 
portion  of  the  information  is  not  to  be  available  to 
the  public,  as  it  would  disclose  material  collected  by 
private  enterprise,  which  was  furnished  with  the  under- 
standing that  it  would  be  held  confidential. 


Metal  Situation  Reviewed 

In  the  course  of  its  monthly  review  of  its  minerals 
investigation,  the  U.  S.  Bureau  of  Mines  expresses  the 
opinion  that  lead  production  now  has  been  curtailed  to 
approximately  the  demand  to  he  expected  during  the 
coming  year.  The  iron  and  steel  situation  is  regarded 
88  promising,  with  every  indication  pointing  to  greatly 
increased  foreign  as  well  as  domestic  sales.  The  quan- 
tity of  tin  in  the  hands  of  consumers,  at  the  beginning 
of  Febninry,  is  estimated  at  20,000  tons,  with  consump- 
tion rated  at  2500  tons  per  month.  The  prediction  is, 
however,  for  a  material  increase  in  consumption  during 


the  next  few  months.  Advices  received  by  the  Bureau 
as  to  prospecting  in  the  Irish  Creek  mines  of  Virginia 
are  that  the  disclosures  thus  far  are  disappointing. 

The  average  curtailment  in  domestic  copper  produc- 
tion is  figured  at  26%,  based  on  returns  from  10 
representative  mines.  October,  1918,  and  January,  1919, 
are  the  months  used  in  making  the  deduction.  Uncer- 
tainty as  to  the  stocks  of  tungsten  concentrates  on  hand 
is  held  to  show  the  desirability  of  having  accurate  in- 
formation available,  such  as  could  be  furnished  if 
reports  of  stocks  were  made  to  the  Government.  These 
reports  would  be  confidential,  with  the  exception  that 
certain  general  deductions  would  be  made  public  for 
the  benefit  of  all  interested. 


Ferroalloy  Questionnaire  Sent  Out 

In  an  effort  to  eliminate  the  uncertainty  surrounding 
the  situation  in  the  minor  ferroalloys,  the  U.  S.  Bureau 
of  Mines  is  sending  out  a  questionnaire  to  manufac- 
turers, consumers,  and  dealers  asking  that  they  make 
returns  on  their  stocks.  It  is  believed  to  be  to  the 
advantage  of  all  concerned  to  have  a  timely  and  accurate 
estimate  of  the  quantities  on  hand  of  each  of  the 
nine  materials  covered.  They  are  chromium,  cobalt, 
molybdenum,  nickel,  tungsten,  titanium,  uranium, 
vanadium,  and  zirconium.  If  the  industry  will  co- 
operate to  a  sufficient  extent  to  afford  reliable  deduc- 
tions, the  Bureau  promises  to  furnish,  before  the  end 
of  each  month,  such  compilations  and  totals  as  do  not 
violate  the  confidential  nature  of  the  individual  reports. 


Investigating  War-Mineral  Claims 

With  the  appointment  of  Philip  N.  Moore,  of  St. 
Louis,  as  the  third  member  of  the  War-Minerals  Relief 
Commission,  that  organization  is  now  prepared  to  con- 
sider the  claims  of  those  whose  losses  come  within  the 
range  of  the  recently  enacted  law.  In  an  effort  to 
secure  all  the  facts  pertaining  to  each  claim,  a  10-page 
questionnaire  has  been  drawn  up.  Each  claimant  is 
required  to  fill  out  and  swear  to  the  questionnaire.  The 
34  questions  asked  are  designed  to  bring  out  the  full 
history  of  the  enterprise  on  which  the  claim  is  based. 
A  perusal  of  the  questionnaire  is  expected  to  be  sufficient 
to  indicate  to  many  considering  the  making  of  claims 
that  their  cases  do  not  come  within  the  provisions  of 
the  act.  An  itemized  account  of  all  expenditures,  re- 
ceipts, and  assets  must  be  returned  with  the  ques- 
tionnaire. 

The  war-time  regulations  requiring  licenses  for  the 
purchase,  possession,  and  u.se  of  explosives  for  reclaim- 
ing land,  stump  bl.-usting,  ditching,  and  other  agri- 
cultural purposes  were  revoked  on  Mar.  15  by  the 
Interior  Department.  The  only  (jualilication  is  that  this 
revocation  does  not  allow  enemy  aliens  or  subjects  of 
a  count r>-  allied  with  an  enemy  of  the  United  States  to 
nianufnrture.  purchase,  or  sell.  use.  or  possess  explosives. 
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Monthly  Copper  Production  for  1919 

The  table  which  appears  herewith  is  compiled  from 
reports  received  from  the  respective  companies  (except 
in  the  cases  noted  as  estimated),  together  with  the 
reports  of  the  U.  S.  Department  of  Commerce  as  to 
imported  material,  and  in  the  main  represents  the 
crude-copper  content  of  blister  copper,  in  pounds. 

MONTHLY  CRUDE-COPPER  PRODUmoN.    I9|q 


Alaska  shipments.    . 

Arizona: 
-Arizona  Copppr.    . . 
Calumet  &  Arizona.  . 
Cons.  Ariz.  Smelting. 

Inspiration 

Magma- 

Miami 

New  Cornelia  (a)  .    . . 
Old  Dominion.  . .  - 
Phelps  Dodge 


Shatturk  Arizona 

United  Vf-rde 

United  Verde  Extension. 

California: 
Mammoth 

Michigan: 
Calumet  &  Hecla 
Other  I-ake  Superior  {bi  . 

Montana: 

Anaconda .    .  . 

East  Butte 


ada: 


Chino     

Utah: 

Utah  Copper 

Eastern  smelters  (h) . 


Jar.mry 

K-bn.arv 

5,618.504 

5.176,033 

3.600.000 

3.360.000 

1.786.000 

6.612.000 

1.070.000 

1.000.000 

6.500.000 

6.600.000 

900.000 

5.273.260 

4.462,578 

2.848.000 

2.014.000 

2.812.000 

2.360.000 

9.425.733 

7.410.000 

4.470.000 

4.150.000 

62'.226 

376.166 

5,35r.i00 

2,850.000 

4.041.   38 

1.239.120 

1.670.000 

1,506.000 

11.758.500 

9,263,868 

6.500.000 

15.900.000 

12.400.000 

2.291.950 

633.560 

1.11  1.000 

4.400.000 

4.150,000 

4.241.000 

3,552.676 

10.500.000 

10.335.000 

Total  United  States 

Imports:   Ore  and  concentrates,  etc. 
Imports  in  blister,  etc 


Grand  tot.il 

150.725,584 

British  Columbia: 

Granby  Cons   

3.156.486 

Mexico: 

Boleo        

1.654.240 

Cananea      

3.000.000 

3.000.000 

Pholpa  Dodge,  Mexican  prnpertifs 

2.453.000 

1.775.000 

Other  foreign: 

Cerro  de  Pasco 

5.836.000 

4.586.000 

Chile 

6.800.000 

5,376,000 

3,306.900 

Backus  &  Johnston 

1.897.642 

(  ■>  Onlv  electrolj-tic  catho<ks  are  .ntered. 

New  Cornelia  al.^o  prod 

■uces  .=on'H 

copp<-r  from  ores  sent  to  Calumet  &  Arizona 

smeltery.         I'l  E.-tinial 

■cd. 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  U.  S.  Department  o''  Commerce,  and  Includes 
Kennecott  production  from  its  Alaskan  mines. 

The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Canada  Copper,  Granby,  Cananea,  Bradsn,  Cerro  de 
Pasco,  and  Chile.  As  a  matter  of  record,  however,  the 
lndi\idual  figures  are  given  after  the  total.  We  also 
report  the  copper  output  of  the  Boleo  and  Katanga  com- 
panies, which  does  not  come  to  the  United  States. 


Recent  Events  in  the  Mexican  Situation 

A  brief  summary,  taken  from  press  accounts,  of 
the  important  events  that  have  developed  during  the 
month  and  some  of  which  represent  activities  on  the 
part  of  the  Mexican  government  through  its  agents 
and  on  the  part  of  American  interests  that  are  cooper- 
ating to  make  clear  the  status  of  the  Mexican  situation, 
as  we;l  as  to  stimulate  action  toward  the  settlement  of 
the  present   difficulties,    is   given   in   the   following: 

Feb.  13 — In  an  interview  President  Carranza  said 
that  the  people  of  Mexico  are  cordial  to  the  people  of 
the  United  States,  but  that  the  policy  of  foreign  in- 
terests had  created  a  sentiment  of  distrust;  that  Mexico 
n'ould,  in  all  probability,  soon  begin  paying,  in 
part,  the  interest  upon  her  foreign  indebtedness;  that 


Mexico's  revenues  are  now  on  such  a  scale  that  the 
necessarily  big  budget  is  soon  to  be  met,  and  the  pros- 
pects are  for  a  surplus;  that  he  was  going  to  devote 
the  remainder  of  his  administration  to  the  conversion 
of  Mexico's  foreign  financial  obligations;  that  the  occa- 
sional outbreaks  of  lawlessness  are  due  to  the  pernicious 
activity  of  intere.sts  seeking  intervention ;  that  outside 
interference  in  Mexico's  political  affairs  would  be 
resented. 

At  a  meeting  of  the  Council  of  Foreign  Relations,  of 
New  York,  composed  of  business  men  and  citizens,  the 
opinion  was  expressed  that  the  time  has  come  when 
the  United  States  must  intervene  in  Mexico,  either  by 
financial  aid,  with  the  practical  control  that  such  a 
course  implies,  or,  if  Mexico  refuses  that,  then  by 
overwhelming  force  of  arms. 

Feb.  18 — The  view  was  expressed  that  New  York 
bankers  are  now  more  open  to  proposals  to  aid  Mexico 
financially  than  at  any  time  since  the  Carranza  gov- 
ernment came  into  being. 

Feb.  19 — Employees  of  the  American  Smelting  and 
Refining  Co.  and  other  large  American  concerns  operat- 
ing in  Chihuahua  have  been  ordered  to  prepare  to  leave 
for  the  United  States,  owing  to  persistent  rumors  of 
bandit  raids  and  rebel  threats  to  destrov  property. 

Feb.  25 — Rafael  Nieto,  Sub-secretary  of  the  Republic 
of  Mexico  and  acting  Secretary  of  Finance,  expressed 
in  behalf  of  President  Carranza  a  desire  to  cooperate 
fully  with  a  group  of  American,  British,  and  French 
bankers  just  formed,  with  J.  P.  Morgan  as  chairman, 
to  protect  foreign  investments  in  Mexico.  He  declared 
that  Mexico  will  soon  be  able  to  reestablish  its  financial 
credit  on  a  firm  basis,  and  expressed  the  belief  that 
the  bankers'  committee,  in  conference  with  '•epresenta- 
tives  of  the  Me.xican  government,  can  arrive  at  a  plan 
of  cooperation  in  regard  to  their  investments  and  in- 
terests which  will  result  to  the  mutual  advantage  of 
Mexico  and  investors  in  Mexican  securities. 

Mar.  2— Dr.  William  R.  Shepard,  of  Columbia  Uni- 
versity, who  is  a  member  of  the  ^lexican  Committee 
of  the  Council  on  Foreign  Relations,  declared  that  there 
is  need  of  a  commission  to  visit  ilexico  and  investigate 
conditions  in  the  republic. 

Tampico  oil  men  submit  to  the  State  Department  a 
chronological  list  of  bandit  outrages  in  the  Tampico 
oil  field  beginning  with  Aug.  15,  1917.  In  all,  115  raids, 
attacks,  hold-ups,  and  battles  are  listed  in  the  record, 
which  includes  depredations  perpetrated  upon  the  prop- 
erties and  e"^r)loyees  of  14  different  oil  companies. 

Mar.  4 — The  Mexican  government  went  on  record  as 
favoring  payment  of  all  just  damages  resulting  from 
the  revolution,  liquidation  of  all  foreign  debts,  and 
amendments  of  the  confiscatory  oil  law. 

Mnr.  6 — Prominent  Mexican  mining  men  have  started 
a  movement  for  the  calling  of  a  general  mining  con- 
gress in  Mexico  City  in  the  near  future  to  consider  all 
questions  dealing  with  the  mining  industry.  A  com- 
mittee has  been  appointed  consisting  of  the  leading 
mining  men  of  San  Luis  Potosi,  Nuevo  Leon,  Coahuila, 
and  Durango.  The  chief  trouble  is  the  securing  of 
necessary  explosives.  An  official  statement  of  the  De- 
partment of  Industry,  Commerce  and  Labor  says  that 
every  aid  will  be  given  to  the  smelting  industry 

Mar.  9 — Rafael  Nieto  made  further  announcement 
of  his  belief  that  the  conferences  with  the  new  Inter- 
national Bankers'  Committee  on  Mexico  would  serve  to 
lay  the  basis  for  an  adjustment  of  Mexico's  financial 
affairs.       He    further    announced     that     the     Mexican 
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government  has  requested  Henry  Bruere  to  serve  as 
financial  counsel  in  conducting  the  negotiations,  in 
association  with  Lindley  M.  Garrison.  All  information 
on  Mexican  financial  and  economic  conditions  will  be 
placed  at  the  disposal  of  the  committee. 

Mar.  10 — Mexico  reestablishes  relations  with  Cuba 
by  appointing  Gen.  Heriberto  Jara,  Mexican  minister 
to  Cuba. 

A  Washington  dispatch  states  that  nothing  can  be 
done  at  present  to  alter  the  confiscatory  oil  decrees. 

Mar.  11 — Carranza  declines  to  send  representatives 
to  a  New  York  conference  called  by  the  Council  of 
Foreign  Relations  to  discuss  affairs  of  mutual  interest 
to  both  Mexico  and  the  United  States. 

The  Council  of  Foreign  Relations  initiates  a  series 
of  meetings  by  prominent  Americans  with  a  view  to 
making  known   the   facts    about    Mexico. 

Mar.  12 — Although  President  Carranza  had  agreed 
with  the  United  States  authorities  to  take  no  further 
action  affecting  foreign  oil  interests  in  Mexico  until 
the  Mexican  Congress  could  act  on  the  new  oil  law 
introduced  some  weeks  ago,  a  decree  has  been  issued 
at  Mexico  City  directing  that  "royalty  taxes"  on  oil 
produced  in  January  and  February  be  paid  immediately. 

At  the  monthly  dinner  of  the  Council  of  Foreign 
Relations,  opponents  of  the  Carranzista  government 
maintained  that  armed  intervention  on  the  part  of  the 
United  States  in  Mexico  would  be  futile  and  disastrous. 

England  and  France  oppose  the  immediate  admission 
of  Mexico  into  the  League  of  Nations,  because  of 
Mexico's  failure  to  meet  certain  foreign  obligations  and 
maintain  order. 

Mar.  13 — According  to  advices  from  Mexico  City, 
the  Carranzista  government  has  ordered  the  purchase 
in  the  United  States  of  200  passenger  cars  for  the 
National    Railways   of   Mexico. 

Between  1,000,000  and  2,000,000  rounds  of  ammuni- 
tion were  shipped  into  Mexico  in  the  last  two  months. 

Mar.  14 — A  formal  request  has  been  made  by  the 
Mexican  authorities  for  a  permit  from  the  State  De- 
partment for  2000  American-made  rifles.  It  is  stated 
that  the  rifles  are  to  be  used  to  guard  American  and 
other  foreign-owned  mines  and  mills  in  Mexico. 

An  extra  session  of  the  Mexican  Congress  has  been 
called  by  Presidential  decree  for  May  1.  The  petroleum 
legislation  is  to  be  reviewed. 

Mar.  17 — The  State  of  Morelos  is  said  to  have  been 
rid  of  Zapatistas;  railroad  trafl^c  has  been  resumed. 

Mar.  18 — Washington  dispatches  are  to  the  effect 
that  the  State  Department  has  sent  a  communication  to 
President  Carranza,  demanding  protection  for  certain 
American  missionaries. 


Dr.  A.  R.  l.cdoux 

Our  attention  has  been  drawn  to  an  error  which  we 
ha.<iten  to  correct,  and  which  occurred  in  the  issue  of 
Mar.  la,  wherein  it  was  stated  that  Dr.  Albert  R.  Ledoux 
retired  in  1885.  On  the  contrary,  he  is  today  the 
president  of  Ledoux  &  Co.,  a  post  which  he  has  held 
since  the  inception  of  the  corporation.  After  the  part- 
nership with  the  late  Dr.  P.  de  P.  Ricketta  wa.s  dissolved, 
Dr.  lycdoux  continued  to  carry  out  professional  work  in 
the  same  office,  the  name  of  the  firm  being  changed  from 
Ledoux  &  Ricketts  to  A.  R.  Ledoux  &  Co.  A  further 
correction  that  we  take  this  opportunity  to  make  Is 
that  Augustus  D.  Ledoux  is  not  connected  with  A.  R. 
Ledoux  &  Co.  in  any  professional  capacity. 


Foreign  Trade  in  Metals  and  Ores 

Imports  and  exports  of  the  more  important  metals 
and  ores,  as  reported  by  the  Department  of  Commerce 
for  January,  1919,  and  the  figures  for  January,  1918, 
as  finally  revised,  are  as  follows: 

IMPORTS.  .lANlAKY.    1918  AND    1919 
( In  pouQfls,  unless  otherwise  stated) 


Metal  and  Ore 

Jan.,  1918 

Jan',  1919 

Antimony  ore,  contents           

267.932 

205.474 

.\ntinioQy  matte,  regulus  or  metal 

918,429 

2,402,000 

Copper: 

Ore,  contents             

6,421.103 

2.919,767 

Concentrates,  cent'  nts-    -        

2  787  500 

2,505,000 
4,501,623 

Matte,  rcgtilus,  etc  ,  cont^n;8  

79,550 

Imported  from  tin  part): 

Canada 

1,736,979 

■    1.834,314 

Mexico 

3,163,371 

6.510,910 
1,580.320 

Cuba     

950  384 

Chile 

3.133,249 

Peru    

27,584 

846 

\"enezuela 

197,036 

Inrefined,  black,  hlif  tcr,  etc 

..     34,513,165 

5.065,683 

Refined,  in  bars,  plates,  etc 

4,019.469 

Old,  etc  ,  for  rem.inufacturc.    

161,704 

1,676  525 

Composition  metal,  copper  chief  value 

28,010 

3,141 

Lead: 

Ore,  contents 

2,194,898 

753,435 

Bullion,  contents 

..      15,576,688 

9,678,891 

Imported  from  (in  part) : 

Canada    

852.545 

113  618 

NIexico 

..      16.913,955 

10,318:708 

Pigs,  bars  and  old 

5,215,476 

Pyrites,  long  tons 

43,155 

6,422 

Imported  from: 

Spain,  long  tons 

40.596 

4,662 

Canada,  long  tons 

2,559 

1.760 

Tin  ore,  long  tons              .                     . 

130 

2.741 

Tin  bars,  blocks,  pigs,  etc                      

12,572,727 

8.461.444 

Imported  from  (in  part)  : 

Straits  Settlements                  

3,976.381 

7.341.240 

Dutch  Fast  Indies                    

3,675.224 

United  Kingdom                    

3,140,709 

168,l68 

Australia 

978.478 

880,416 

Hong  Kong 

280.597 

Zinc: 

Ore,  contents 

4.712.100 

1,929,071 

Imported  from; 

Canada 

1,038.666 

894.752 

Mexico 

3,673,434 

1.034,319 

Blocks  or  pigs,  and  old 

32,654 

Manganese  ore.  long  tons 

42,947 

47,504 

Imported  from  (in  part); 

Cuba,  long  tons 

3.081 
35.800 

14,051 

Broiii.  long  tons     

32.352 

Br.  India,  long  tons                  

3.000 

Tungsten  ore.  long  tons 

745 

873 

EXPORTS  OF  COPPER,  I.EAD, 

AND  ZINC 

(In  pounds) 

Jan  .  1918 

Jan..  1919 

(■opp,r: 

(>ri-,  contents 

312,822 

318.946 

Concentrates,  contents 

48.000 

('nrefin.<l,  black,  blister,  ttc 

4.434.271 

Refined,  in  ingots,  bar:.,  etc 

81,098,209 

72.757,340 

Exporteil  to  (in  pnrt) ; 
France     

46.696  676 

10,264.342 

Italy 

11,302,669 

35.793,557 

United  Kingdom 

20,537.541 

18.401.808 

Canada                  

1.317,603 

1,072.465 

Composition  n.elal,  ropper  ehitf  value 

3.303 

8.882 

Oldandscrap 

rijies  and  tubes , 

5.790 

25,040 

574.188 

356.340 

Plates  and  sheets 

4,808,921 

3,130.974 

V'ire,  except  insulated 

478,278 

3,289,411 

I'lgs.  bars,  etc  ,  proilured  from  domestic  on- 

•>,ai2,126 

4,658.42f 

Pigs,  bars,  etc  ,  produced  from  foreign  on- 

6.210.713 

12.875,887 

Exported  to  (in  p»rl>: 
nenmark 

1,320,671 

Canada 

1.224.606 

518,278 

United  Kingdoo 

ll.220.«45 

12.873.376 

Arcrnlina. . 

528,120 

562.000 

Japan  

336.000 

Francd 

1. 141.754 

BrB.il 

457,836 

696.604 

Zinc: 

OroM 

2,027.136 

4,084.155 

Spelter: 

Pnxluccd  from  ilomcsiic  ore 

10.098.929 

I0,680.«M 

l"ro<luce<l  from  foreign  ore      . 

8.331.747 

4,073.515 

Exn-.rted  to  lin  part*; 
France 

n.  479.058 

3.427.580 

Italy 

«<V081 

1,4^9.65} 

Cnitel   KlhK.I.  11 

M.«65.161 

7.585,622 

Canada. 

1. 501,070 

726.435 

Meiir.. 

162,400 

Japan 

664,615 

In  sheets,  "in,...  .  t 

1,771,755 

3,408.051 

Ferromanganeae  contracted  for  prior  to  Apr.  6,  1918, 
may  now  be  imported  from  all  countries,  the  War  Trade 
Board  has  announced. 
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Welcoming  the  27th  Engineers 

As  we  go  to  press,  the  27th  Engineers  is  almost  home. 
The  latest  word  is  that  the  S.  S.  "Dakotan,"  on 
which  the  mining  regiment  sailed,  will  arrive  in  New 
York  Harbor  about  midnight  on  Mar.  19.  Represen- 
tatives of  the  Journal  will  go  down  the  harbor  on 
ihe  boat  of  the  Mayor's  Committee  of  Welcome  to 
take  a  word  of  greeting  to  the  returning  men.  All 
rejoice  at  their  safe  home-coming  and  vie  in  congratulat- 
ing them  for  what  they  have  accomplished. 

The  men  of  the  regiment  will  soon  be  absorbed  into 
the  industry  which  they  left  at  the  call  to  the  colors. 
They  will  find  no  difficulty  in  recovering  their  old 
employments,  it  is  anticipated,  for  it  is  certain  that  all 
will  join  to  help  them  in  this  respect. 

Incidentally,  the  Comfort  Fund  has  reached  its  goal 
of  120,000. 

HOW  THE  COMFORT  FUND  STANDS 

Receipts  to  Jan.  1.  1919.  including  interest $19,745,21 

Alaska   Mining  and   Engineering   Societyr 111.00 

"W.  H.  Corboiild 6.50 

Dover  Laboratory    2.00 

W.   L.    Strauss    10.00 

Emplovees  Braden  Copper  Co.,  Chile.  ., 34.00 

W.   C.   J.   Bartels 20.00 

January   intere.st    15.75 

H.    V.    Maxwell    r 5.00 

Leonard  Loehr    5.00 

Carl  J.   Trauerman    (second  contribution^ 5.00 

Carl    Tombo     6.00 

Charles  Le  Vasseur   (monthly) 5.00 

February  interest    16.44 

D.   W.  Hall    ; 10.00 

Editorial   staff    3.10 

Total    : $20,000.00 


Engineers  Wanted  by  Bureau  of  Mines 

Congress  has  passed  a  War-Mineral  Relief  Bill  pro- 
viding for  adjustment  of  war  claims,  made  by  producers 
of  manganese,  chrome,  pyrites,  and  tungsten,  at  the 
discretion  and  judgment  of  the  Secretary  of  the  In- 
terior. It  will  doubtless  be  necessary  to  do  much  mine- 
examination  work  in  investigating  these  claims.  There- 
fore the  Bureau  would  like  to  receive  at  once  applications 
from  mining  engineers  who  have  the  requisite  standing, 
judgment,  and  experience.  Salaries  will  range  from 
$300  to  $400  a  month,  and  it  is  probable  that  the  work 
will  occupy  a  number  of  months.  The  Bureau  would 
also  like  to  receive  applications  from  assistant  engineers 
to  assist  in  these  examinations  at  salaries  ranging  from 
$150  to  $250  a  month,  depending  upon  the  individual. 
The  applications  of  men  who  have  had  experience  in 
manganese,  chromite,  pyrites,  and  tungsten  are  espe- 
cially desired. 

Itahan  Iron  Ore 

The  needs  of  the  metallurgical  industry  in  Italy  can- 
not be  indefinitely  satisfied  by  the  limited  local  supplies 
of  iron,  therefore  recourse  must  be  had  to  foreign 
sources  for  the  necessary  raw  and  semi-manufactured 
materials,  according  to  Commerce  Reports,  which  quotes 
the  Italian  Metallurgical  Association. 

Prior  to  the  war  the  iron  mined  in  Italy  came  princi- 
pally from  the  island  of  Elba,  and  from  there  was  taken 
to  the  blast  furnaces  at  Portoferraio,  Piombino.  and 
Bagnoli.  Thus,  for  example,  in  1914,  of  the  total  iron 
ore  produced  in  the  kingdom,  amounting  to  706,246 
tons,  Elba  yielded  at  least  649,561  tons.  The  mines  of 
Valdaspra,  in  the  Province  of  Grosseto  (central  Italy), 
yielded  36,000  tons,  and  the  remainder  was  derived  from 
the  mines  of  Iglesiente  (Sardinia)  and  Bergamasco 
(Province  of  Bergamo).     Between  1909  and  1914,  s(i 


proximately  2,500,000  tons  of  ore  was  mined  in  Elba, 
and  the  production  during  the  war  has  considerably 
increased. 

The  war  has  stimulated  research  for  other  ore  de- 
posits in  Italy.  Although  in  1909  there  was  known  to 
be  high-grade  iron  ore  in  the  Val  di  Cogne  (near  the 
French  frontier),  estimated  at  6,000,000  tons,  its  ex- 
ploitation was  only  recently  begun  by  the  well-known 
Ansaldo  firm,  which  has  installed  electric  blast  furnaces 
modeled  after  Swedish  types.  Moreover,  in  thp  Nurra 
district  of  Sardinia  the  surveys  made  during  the  war 
have  revealed  the  existence  of  about  6,000,000  tons. 

The  following  figures  give  the  present  estimated  de- 
posits of  iron  ore  in  Italy:  Traverselle,  1,000,000  tons; 
Cogne,  5,000,000;  Central  Italy,  2,000,000;  Sardinia, 
6,000,000,  and  Val  Brembana,  20,000  tons;  total,  14,- 
020,000  tons. 


Crude  Petroleum  Movement  in  January 

A  comparative  summary  of  the  crude  petroleum  move- 
ment in  the  United  States  in  January,  1919,  issued  by 
the  U.  S.  Geological  Survey  and  based  upon  the  reports 
of  about  200  pipe-line,  marketing  and  refining  com- 
panies, shows  an  increase  in  marketed  production  of 
1,798,000  bbl.,  or  6^^,  compared  with  December,  1918, 
and  of  2,625,000,  or  about  9^f ,  compared  with  January, 
1918.  The  following  table  includes  98  Sc  of  the  total 
quantity  of  petroleum  brought  to  the  surface,  the  re- 
maining 2^/c  being  oil  produced  and  run  directly  to  the 
field  storage  tanks  of  producers. 

M.\RKETED  PRODUCTIO-X  OF  CRUDE  PETROLEUM  IN  JANUARY. 

1918  AXD   1919 

(BamIsof42Gal.Each) 

January,  Daily  Januarj',  Daily 

Field  1919  .\verage  1918  Average 

Appalaoliian 2,420,000  78,065  1,731,000  55,839 

Lima-Indiana 27L000  8,742  168,000  5,419 

Illinois 1,094.000  35.290  1,004,000  32,387 

.Mid-Continent 15,027,000  484,742  13,402,000  432,323 

Gulf  Coast 1.630,000  52.581  1,652,000  53,290 

Rocky  Mountain 1,085,000  35.000  843,000  27,194 

California 8.342,000  269,097  8,444,000  272,387 

Totals 29.869,000  963,517  27,244,000  878,839 

It  is  estimated  that  28,622,000  bbl.  of  domestic  crude 
petroleum  was  delivered  in  January,  1919,  to  refineries 
and  other  consumers,  a  decrease  of  2,432,000  bbl.,  or 
about  8'^f,  compared  with  December,  1918,  and  greater 
by  1,849,000  bbl.,  or  7^c,  compared  with  January,  1918. 
The  following  table  includes  99 Sc  of  the  total  quantity 
consumed. 

CONSUMPTION  OF  CRUDE  PETROLEUM  IN  JANUARY. 
1918  AND    1919 
(Barrels  of  42  Gal.  Each) 

January,  Daily  January,  Daily 

Class  of  Oil  1919  Average  1918  Averaoe 

.\ppalachian 2,347,000  75,710  1,914,000  61742 

Lima-Indiana 246,000  7,935  155,000  5,000 

Illinois 790,000  25,484  1,300,000  41,935 

.Mid-Continent 14,822,000  478,129  12,297,000  396,677 

GulfCoast 1,340,000  43,226  1,111,000  35,839 

Rocky  Mountain 992,000  32,000  842,000  27.161 

Calilomitt 8.085,000  260,806  9,154,000  295.290 

Totals 28,622,000  923,290         26,773,000  863,644 


The  American  Zinc  Institute,  in  its  campaign  to  in- 
crease the  uses  of  zinc,  is  advocating  spelter  for  rail- 
bonding  purposes.  One  of  the  largest  street  railway 
companies  recently  made  a  considerable  purchase  of 
spelter  for  use  in  the  manufacture  of  Nichols  joints. 
Engineers  in  charge  of  bonding  operations  report  that, 
in  consideration  of  its  price  and  adaptability,  spelter  is 
unexcelled  for  such  work. 


544  ENGINEERING    AND   MINING   JOURNAL  Vol.  107,  No.   12 

I  inuiiiinimuinmiiwiiuiiiuiuiimiiiiiiiiimiiiMiuuiiiiHiuiiunuiiuiimiuiiiiuiuiiiujiunuiiiiiiiiiuniHiiiiiuiiMiuiiiHiniiiiiiiiiiiiiiiuuMiiiiiiiiiMiiiiiiiiiiiiini^ 


Editorials 


Walter  Renton  Ingall.s,  who  ha.<!  been  editor  of  the 
EiKjineering  and  Mining  Journal  for  nearly  14  years, 
has  retired  from  that  position  and  will  reenter  pro- 
fessional practice  as  consulting  engineer.  Under  Mr. 
Ingalls  the  Journal  has  grown  to  proportions  exceeding 
anything  in  its  previous  history.  Although  Mr.  In- 
galls will  open  an  office  of  his  own,  we  are  glad  to  say 
that  he  will  not  sever  his  connection  with  the  Journal, 
but  will  continue  to  act  as  consulting  editor  and  will 
remain  in  full  charge  of  recording  the  weekly  metal 
markets  and  making  the  quotations,  as  heretofore.  H. 
C.  Parmelee  becomes  acting  editor  of  the  Journal,  with- 
out relinquishing  the  editorship  of  Chemical  atid  Metal- 
birfiical  Engineerinii. 


Keep  Up  Development 

'♦fX  TIME  of  peace  prepare  for  war"  was  the  advice 

igiven  to  the  American  people  by  their  first  Presi- 
dent, and  that  advice  is  as  sound  today  as  when  it 
was  given.  Not  only  literally  to  the  business  of  war, 
but  to  industry  in  general  and  to  the  mining  industry 
in  particular,  does  this  admonition  apply.  Using  more 
appropriate  terms,  it  might  be  said:  When  the  metal 
business  is  slack,  prepare  for  the  time  when  it  will  be 
active.  Easier  said  than  done?  Quite  true,  but,  never- 
theless, the  proper  plan  to  follow  if  at  all  possible. 

In  the  days  immediately  preceding  our  entry  into 
the  war,  and,  later,  when  miners  were  straining  every 
force  to  make  a  maximum  production,  development  work 
was  allowed  to  lag,  and  tonnage  was  not  developed  as 
rapidly  as  ore  was  mined.  An  examination  of  mining- 
company  reports  for  1918  shows  a  notable  decrease  in 
ore  reserves,  compared  with  the  year  1917,  which,  in 
many  in.stances,  showed  less  ore  developed  than  in  191(5. 
This  was  not  due  to  carslessness  or  lack  of  forethought, 
but  to  the  necessities  of  the  times.  Supplies  were  cost- 
ing from  .50  to  200',  above  norn;al,  and  labor  was  being 
paid  from  50  to  100',  more  than  it  had  been  paid  onl.\ 
a  short  time  previously.  If  the  customary  amount  of 
prospecting  and  development  had  been  done,  the  addi- 
tional consumption  of  supplies  and  labor  would  have 
caused  these  percentages  to  be  still  higher. 

The  great  demand  for  metals  and  the  high  cost  of  ex- 
ploration and  development  compelled  operators  to  curtail 
the  latter.  With  the  fall  in  the  price  of  metals,  a  new 
condition  has  confronted  the  mining  industry,  and 
already  many  of  the  stronger  operators  have  cut  down 
their  output,  without  discharging  miners,  by  placing  a 
large  number  of  their  men  on  development  work.  It 
has  been  easy  for  some  companie.'^  to  do  this,  as  in  such 
cashes  profits  had  not  all  been  distributed  when  they  were 
received,  but  were  assigned  to  the  reserve  for  the  emer- 
gency which  was  sure  to  follow  the  cessation  of  the 
war.  Other  companies  have  borrowed  funds  for  devel- 
ipment  work,  giving  as  the  .security  the  metal  already 
refined  and  now  in  storage. 

Every  pound  of  the  base  metals  taken  from  the  ground 
today   and   passed    through    the    refinery   adds    to   the 


congestion  of  a  metal  market  already  overstocked;  every 
pound  of  new  metal  is  a  further  menace  to  the  restora- 
tion of  normal  buying  and  consumption,  which  still 
waits  for  the  bottom  prices.  The  labor  which  operators 
are  doing  their  best  to  keep  from  idleness,  the  labor 
which  is  engaged  in  this  production,  is  daily  adding  to 
the  strength  of  that  force  which  will  compel  still  lower 
wages  or  cessation  of  production. 

With  an  empty  treasury  from  which  to  meet  the  pay- 
roll, it  is  not  an  easy  task  for  the  mine  manager  to 
cease  mining  ore  and  put  his  men  upon  development 
work,  even  though  he  recognizes  the  advisability  of 
doing  so.  The  pa.vroll  must  come  from  some  source, 
either  from  the  sale  of  metal  at  a  reduced  price  or  from 
such  loans  as  may  be  obtained  upon  the  stored  metal. 

It  is  not  to  the  mine  manager  but  rather  to  h' ; 
financial  backer  that  the  appeal  for  mine  development 
should  be  most  strongly  made.  The  former  realizes 
the  necessity ;  the  latter  may  not  be  so  fully  alive  to 
it.  From  the  banker's  point  of  view,  refined  metal  is 
very  good  security  for  advances;  it  is  something  that 
may  quickly  be  converted  into  liquid  funds,  if  an  emer- 
gency arises;  and  many  a  banker  would  feel  justified 
in  loaning  on  metal  who  would  not  think  of  making 
advances  for  development  purposes.  The  banker's  point 
of  view  will  not  be  easily  changed,  and  yet  it  may  b< 
pointed  out  that  he  is  not  taking  an  extraordinarj*  risk 
in  furnishing  money  for  development,  and  that  he  is 
not  supporting  the  industry  as  it  should  be  supported 
at  this  time  when  loaning  only  on  refined  metal.  By  con- 
fining his  loans  to  metal  at  this  time  he  is  increasing 
the  supply  and  lowering  the  value  of  each  pound  of 
his  security. 

Take,  for  example,  the  case  of  copper.  It  is  not  cer- 
tain when  an  improvement  in  the  copper  market  will 
take  place  or  for  what  figure  the  metal  will  sell,  but  it 
is  a  safe  prediction  that  some  day  there  will  be  a  tre- 
mendous demand  for  copper.  It  may  be  that  metal  now 
in  the  ground  is  a  more  valuable  security  for  loans  than 
that  which  has  already  passed  through  the  refinery  and 
is  now  ready   for  shipment. 

It  is  a  far  cry  from  undeveloped  ore  to  refined  metal, 
and  no  such  advances  can  be  made  on  the  former  as 
upon  the  latter,  but,  on  the  other  h.ind,  the  development 
of  a  pound  of  copper  in  a  substantial  operating  property 
costs  but  a  small  fraction  of  the  total  required  to  place 
it  on  the  market.  When  it  costs  10c.  ti>  produce  a 
pound  of  copper,  that  amount  of  money  will  develop 
,ind  prepare  for  mining  many  pounds  of  the  metal.  The 
value  of  the  security  developed  is  m:uiy  times  that  of 
the  investment.  The  ratio  is  far  greater  than  that 
which  exists  between  the  value  of  the  refined  metal  and 
the  amount  which  mav  safely  be  loaned  upon  if. 

What  has  been  said  of  copper  is  e(|ua1ly  true  of  other 
metals.  If  a  mine  reall.v  possesses  undeveloped  re- 
sources, it  is  today  good  business  for  the  mine  operate  r 
and  his  financi.nl  backer  to  nu-h  development;  it  is  better 
business  for  both  than  the  .-toring  up  of  further  supplies 
of  the  refined  metal  for  which  there  is  no  visible  market. , 
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The  Mexican  Situation 

THE  Mexican  situation  is  softening.  It  is  like  the 
faint  beginnings  of  a  thaw  after  a  long,  hard  win- 
ter. Whether  there  will  be  additional  storms  or  another 
freeze-up,  remains  to  be  seen.  We  hope  that  recent 
events  are  substantial  indications  of  a  -rational  and 
speedy  settlement  of  a  problem  that  has  vexed  a  con- 
siderable portion  not  only  of  our  own  population  but 
also  of  Great  Britain  and  France.  There  have  been 
large  personal  and  financial  losses;  there  have  been 
robbery,  violence  and  murder;  there  has  been  apparent 
indifference  on  the  part  of  the  authorities  at  Washington 
to  the  just  claims  of  American  citizens  who  have  suf- 
fered at  the  hands  of  the  conflicting  parties  in  Mexico. 

The  situation  is  and  has  been  involved.  The  Great 
War  has  undoubtedly  contributed  in  a  large  measure 
to  prevent  a  settlement  of  difficulties.  The  facts,  or  at 
least  a  sufficient  number  on  which  to  form  an  adequate 
conception  of  the  internal  situation,  have  not  been  ob- 
tainable. We  are,  however,  justified  in  our  conclusion 
that  affairs  have  been  in  a  chaotic  state  and  are  prob- 
ably so  to  a  considerable  degree  at  present. 

We  are  glad  to  publish  two  articles  in  another  place, 
one  of  which  is  an  engineer's  account  that  tells  of  the 
conditions  that  make  mining  in  Mexico  an  especially 
hazardous  proceeding,  the  other  affording  an  insight 
into  the  Mexican's  point  of  view.  The  latter  is  espe- 
cially interesting,  as  it  shows  that  the  sentiment  of  dis- 
trust that  prevails  may  be  in  part  due  to  racial  misun- 
derstanding and  in  a  measure  to  unscrupulous  exploita- 
tion that  has  unfortunately  occurred  to  some  extent  at 
least.  How  much  of  the  distrust  represents  the  by- 
product of  enemy  activities,  is  a  question  that  naturally 
arises.  It  does  not  take  much  stretch  of  the  imagination 
to  reach  the  conclusion  that  the  susceptible  nature  of 
the  Mexican  must  have  been  greatly  influenced  by  the 
malignant  activities  of  the  German  agent.  That  the 
misunderstanding  is  pi-obably  due  in  a  large  measure 
to  this  cause  is  a  reasonably  safe  conclusion. 

Economic  pressure  is  slowly  but  surely  forcing  the 
Mex'-an  government  authorities  to  make  a  substantial 
move  to  restore  order.  In  this  issue  we  publish  a  sum- 
mary of  recent  events  that  show  how  the  Mexican  gov- 
ernment is  seeking  to  reestablish  itself  in  the  good 
graces  of  other  governments.  This  is,  however,  only 
an  initial  step.  Mexico  must  restore  order  and  must  as- 
sume the  heavy  obligations  that  are  the  result  of  years 
of  turmoil.  She  must  reimburse,  as  far  as  it  is  prac- 
ticable to  do  so,  the  miners,  mining  companies,  and  other 
foreign  interests  that  have  suffered  spoliation.  Justice 
is  the  supreme  quality  that  measures  the  fitness  of  a 
nation.  Not  until  justice  has  been  established  will  the 
Mexican  government  regain  the  confidence  of  other  na- 
tions. It  is  plainly  incumbent  upon  the  Mexican  author- 
ities to  adopt  a  course  leading  to  this  desirable  objective. 

The  Application  of  Mine  Shoveling 

IN  THIS  ISSUE  we  present  the  last  installment  of  an 
abstract  from  the  paper  of  G.  Townsend  Harley, 
"A  Study  of  Shoveling  Applied  to  Mining,"  which  was 
read  at  the  February  meeting  of  the  A.  I.  M.  M.  E.  The 
various  considerations  that  are  emphasized  show  the 
value  of  careful  thought  and  planning,  and  the  demon- 
stration of  what  can  be  done  in  increasing  the  mine 
output  by  such  means  is  indicative  of  other  lines  of 
application  wherein  operations  may  be  standardized. 


Experimental  work  in  mine  shoveling  represents  the 
initiation  of  a  standard  in  this  field.  The  methods  fol- 
lowed in  attaining  the  results  are  similar  to  those  used 
in  other  industrial  pursuits,  and  the  conformity  that 
exists  in  the  shoveling  conditions  encountered  in  mines 
would  suggest  this  work  of  the  Phelps  Dodge  Corpora- 
tion as  being  one  of  great  interest  to  the  industry  as  a 
whole. 

Industry's  intellect  is  constantly  at  work  striving  to 
attain  perfection  in  machinery.  The  development  of 
power  devices  is  creative  and  expansive.  In  view  of 
the  fact  that  mechanical  considerations  are  of  such  im- 
portance, is  it  not  pertinent  that  some  thought  be  given 
to  the  development  of  the  human  machine?  Immediately 
the  cry  of  "labor's  exploitation"  is  raised,  and  perhaps 
not  without  some  justification.  But  does  the  fact  that 
certain  abuses  arise  from  the  adoption  of  a  so-called 
"efficiency"  system  condemn  the  entire  practice?  We 
would  venture  to  suggest  that  the  difficulty  comes  from 
an  unbalanced  consideration  of  all  the  principles  in- 
volved, and  that,  with  the  proper  understanding  existing 
between  the  operator  and  his  labor,  and  an  equitable 
adjustment  of  wage,  based  on  actual  performance,  the 
practice  of  time-saving  and  labor-saving  systems  can  be 
of  infinite  b<>nefit  to  employer  and  to  labor  alike. 


The  Mine  Physician 

THE  work  of  the  mine  physician  is  no  longer  that 
of  the  family  physician,  or,  rather,  it  is  the  work 
of  the  family  physician  plus  that  of  the  surgeon,  the 
director  of  the  board  of  health,  and  numerous  other 
officers.     He  is  a  handy  man  and  a  specialist. 

The  aim  at  a  100%  healthfulness  in  the  working 
force  is  not  only  desirable  from  a  sociological  viewpoint 
but  it  is  also  one  of  economic  importance,  and  of  such 
importance  that  nearly  all  industries  are  interested  in 
securing  capable  men  for  administering  this  department 
of  their  works.  The  Division  of  Labor  Administration, 
U.  S.  Department  of  Labor,  has  had  many  call-  for 
men  especially  trained  in  the  work,  and  in  consequence 
has  established  a  register  of  industrial  physicians,  with 
the  object  of  placing  mining  and  industrial  companies 
in  contact  with  those  especially  fitted  for  the  service. 
The  Division  of  Industrial  Hygiene  will  be  glad  to 
cooperate  with  mining  companies  in  assisting  them  to 
organize  and  equip  their  medical  departments. 


German  Iron  Production 

THE  first  real  index  of  industrial  conditions  in 
Germany  during  the  war  is  afforded  by  the  statis- 
tics of  iron  and  steel  production  that  have  recently  been 
disclosed  and  reach  us  through  the  British  papers.  In 
1914  the  monthly  production  of  pig  iron  was  about  1,- 
550,000  metric  tons  up  to  August.  In  July  it  was  1,- 
564,345  tons.  In  Augu.st  it  fell  abruptly  to  586.661  tons, 
and  was  the  lowest,  with  580,087  tons,  in  September. 
With  October  began  a  rise  that  continued  steadily  until 
July,  1915,  when  1,047,503  tons  was  recorded.  From 
then  until  October,  1918,  there  was  a  fairly  constant 
production  of  1,000,000  to  1,100,000  tons  per  month, 
except  during  December — February,  1917-18,  when  it 
fell  as  low  as  893,000  tons. 

The  statistics  cease  with  October,  1918,  when  1,050,- 
000  tons  was  produced.    However,  the  decline  during  the 
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last  two  morths  of  1918  is  said  to  have  been  very  heavy. 
Under  the  terms  of  the  armistice  144  of  the  469  Ger- 
man blast  furnaces  passed  into  the  control  of  the  Allies. 
We  make  no  attempt  to  draw  any  deductions  from 
these  figures.  At  first  sight  the  most  striking  thing  is 
the  steadiness  of  the  production  from  July,  1915, 
to  October,  1918.  but  it  was  at  only  60%  of  the 
pre-war  rate. 

The  foreign  papers  give  us  some  idea  of  the  difficul- 
ties in  resuscitating  industry  in  France  and  Belgium. 
Many  important  works  were  crippled,  but  those  that 
were  unharmed  find  many  impediments  to  the  resump- 
tion and  continuance  of  operations.  Taking  the  cases  of 
the  iron  and  steel  works,  some  that  are  operating  are 
unable  to  ship  their  products,  owing  to  railway  diffi- 
cuties.  and  consequently  are  piling  up  stocks.  Other 
works  are  short  of  coal,  lime,  manganese  ore,  and  other 
supplies  and  therefore  find  it  difficult  to  produce.  The 
French  ports  are  congested  with  hardware  and  other 
material  waiting  to  be  moved  inland.  In  Belgium  the 
great  Cockcrill  works  at  Seraing  were  so  damaged  that 
Leon  Greiner,  the  managing  director,  estimates  that 
it  will  take  three  years  and  $10,000,000  to  repair  the 
damage. 

I  BY  THE  WAY  | 

Mining  speculation  was  rampant  in  England  in  1824 
and  1825,  as  a  result  of  the  opening  of  Mexico  to 
British  intercourse,  according  to  Townsend's  "Manual 
of  Dates."  It  is  within  the  possibilities  that  Me.xico 
will  be  reopened   in  time  for  a  centennial  celebration. 


"The  North  values  hig'hly  its  men  of  creative  genius, 
that  is  to  say,  its  optimists,"  writes  J.  A.  McRae  in  the 
Canadian  Mining  Journal.  "Had  it  not  been  for  such 
men,  there  would  perhaps  have  been  no  Cobalt,  no  Por- 
cupine, no  Kirkland  Lake,  and  no  Boston  Creek.  The 
prospector  is  an  optimist.  It  should  also  be  pointed  out 
that  there  is  another  optimist — the  man  with  money 
and  with  sufl^cient  courage  to  apply  it  efficiently  in  the 
development  of  promising  mining  areas." 


One  of  the  speakers  at  the  recent  convention  of  the 
Canadian  Mining  Institute,  in  discussing  the  question 
of  raising  the  professional  status  of  mining  engineers, 
related  the  following  incident  as  illustrating  the  low 
estimation  in  which  technical  men  were  and  to  some 
extent  still  are  held  by  the  politicians:  Many  years 
ago,  during  the  Premiership  of  the  late  Sir  John  Mac- 
donald,  when  the  estimates  were  being  considered  in 
committee,  a  member  moved  to  strike  out  the  very 
modest  appropriation  for  the  Geological  Survey  as  being 
a  u.selesfl  waste  of  money.  "Oh,  let  it  stand— let  it 
stand,"  sa  I  Sir  John  in  a  tone  of  good-natured  toler- 
ance. "There  are  quite  a  lot  of  damned  fools  who  believe 
in  that  sort  of  thing." 


The  following  story  is  told  of  a  young  doctor  who 
was  sent  to  one  of  the  mining  towns  in  Michigan  in  the 
early  days  when  mn.st  of  the  miners  were  from  Corn- 
wall. One  of  the  men  was  laid  up  with  a  sore  throat, 
and  sent  his  young  son  for  the  head  doctor,  who  was 
unable  to  make  the  visit,  and  so  sent  his  new  assistant. 


"Well,  my  good  man,"  said  the  assistant,  when  he 
reached  the  home  of  the  Cornishman,  "What  can  I  do 
for  you?"  "Oh,  m'son,  ussel  sore,  cussen  suffer  t' 
clunket."  "What's  that?"  said  the  doctor.  So  the  patient 
repeated  his  complaint.  The  young  physician  was  at 
his  wits'  end,  -and  after  several  attempts  to  make  out 
this  jargon  (as  he  thought),  returned  to  the  hospital 
and  stated  that  the  man  was  suffering  from  "something 
or  other"  and  he  thought  that  his  superior  should  go 
to  see  him.  So  the  old  doctor  set  out,  and,  upon  his 
arrival  at  the  house,  he  discovered  that  Jan  was  suf- 
fering from  a  sore  throat.  "Say,  Doctor,"  said  Jan, 
"This  'ere  feller  w'ot  thee  sent  up  'ere,  'e's  naw  bloody 
good,  is  un?"  "Why,  yes,  Jan,  of  course.  What's  the 
matter  with  him?"  replied  the  doctor.  "Well,  Doctor, 
can't  say  I  lay  much  stock  longside  o'  'e.  W'y,  dam-me, 
'e  can't  talk  English  language." 


In  the  spring  of  the  year  1837  a  reporter  for  the 
Detroit  Spectator  observed  a  rough  fellow,  dressed  in 
frayed  linseywoolsey,  cowhide  boots,  and  slouch  hat, 
sidling    up    to    a    well-dressed    and    prosperous-looking 

business    man.      "Hello,    mister    ,"    he    said.      The 

other,  somewhat  astonished,  replied,  "I  do  not  know 
you.     What  do  you   want  of  me?"     "Well,   hain't  yo' 

got  an  80-acre  lot  in  Wisconsin,  in  County?     Yo' 

hev,  hey?  Well,  I  kinder  thought  so.  Perhaps  yo'd 
like  to  sell  that  there  land."  The  business  man,  who 
had  bought  the  tract  in  question  at  Government  price, 
replied  that  he  was  not  particularly  anxious  to  sell,  but 
might  consider  an  offer  of  $2000.  "Tew  thousand  dol- 
lars! Gosh,  mister,  that's  a  lot  of  money.  I  bet  yo'd 
be  mighty  glad  to  git  about  $1900.  Wouldn't  yo'  take 
$1900?"  As  that  price  would  represent  a  handsome 
profit  on  a  tract  of  land  the  speculator  had  never 
seen,  he  admitted  that  if  a  spot  cash  buyer  came  along 
he  would  make  a  trade  at  that  figure.  Out  came  a 
grimy  shot  bag,  and  the  roughneck  began  to  count  out 
the  money  in  gold  pieces  as  he  remarked,  "I'm  yo'  buyer. 
mister,  and  this  here  gent  is  a  witness.  Git  yo'  deed 
and  make  the  transfer."  When  the  business  was  con- 
cluded, the  seller  said,  "You  seem  pleased  with  your 
bargain."  "Yes,  might  as  well  be  pleased."  "Have  you 
seen  the  lot?"  "Well,  guess  I  have."  "Is  it  good?" 
"It'll  do."  "What  is  it  worth  ?"  The  buyer  shoved  back 
his  tattered  slouch  hat  to  scratch  his  head  as  he  drawled, 
"Well,  mister,  can't  say  as  I  know  exactly  whut  that 
piece  of  land  is  wuth.  All  I  knows  is  that  I've  dug 
about  $10,000  wuth  of  lead  ore  out  on  it  a'ready,  and 
can't  say  just  whut  it  is  wuth  now." 


Blue-sky  Icgislalinn  is  without  doubt  needed  to  control 
the  operations  of  those  who  located  the  claim  mentioned 
in  the  following  notice,  which  our  correspondent  avers 
is  posted  on  a  claim  somewhere  in  Oregon: 

Wc  the  undersigned  men  of  worth. 

Just  to  show  that  we're  on  the  turf, 

Do  hereby  lornte  for  ourselves  alone. 

Fifteen  hunilred  feet  radius  around  this  stone; 

Together  with  mineral  and  water  rights; 

All  placer  lamls  and  tr;wnsite9. 

All  veins  and  ledges  within  our  line 

Of  brass  or  irold  and  other  mines. 

Wc  claim  all  coal  and  all  oil  as  well 

From  the  top  of  the  sagebush  down  to  hell; 

All  the  nir  and  sunshine  too 

Up  to  where  the  sky  shines  blue. 

The  name  of  the  claim  is  Wilson  and  Green, 

No.  400  and  Group  16. 


March  22,  1919 
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Personal 


W.  R.  iDKallg  has  taken  an  office  at  115 

Broadway,  New  York. 


Hennen  JeiininKs  is  in  California,  where 
he  expects   to   remain   several   months. 

Kirbj-  Thomas  is  making  an  examina- 
tion of  chrome  properties  at  Black  Lake, 
Quebec. 

Victor  Brandt  has  returned  to  California 
after  a  trip  to  Washington  in  the  interests 
of  potash  producers. 

D.  C.  Jarkline  was  in  Salt  Lake  City 
recently,  and  remained  five  days  before  re- 
turning to  New  York. 

E.  E.  Barker  has  been  transferred  to 
Morococha  as  superintendent  of  the  Cerro 
de   Pasco   Copper  Corporation. 

John  {5aain,  formerly  employed  at  the 
Seneca  mine,  has  resigned  to  become 
salesman    for    the    Delany    Oil    Company. 

A.  Scott  Thompson,  chairman  of  the  com- 
mittee of  revenue  legislation  of  the  Ameri- 
can Mining  Congress,  has  returned  to 
Miami,   Oklahoma. 

Pope  Yeatnian  and  his  partner,  Edwin  S. 
Berry,  have  removed  their  engineering  of- 
fices from  6n  Broadway  to  Room  70S,  111 
Broadwaj',  New  Y'ork. 

Herbert  C.  Enos  has  just  completed  a 
mine  examination  in  the  State  of  Zacatecas, 
and  is  now  making  examinations  in  the 
State  of  San  Luis  Potosi,   Mexico. 

Olaf  P.  Jerikins,  geologist,  Arizona  Bureau 
of  Mines,  is  preparing  a  classified  bibliog- 
raph.v  on  Arizona  geology,  which  will  prob- 
ably be  completed  before  next  autumn. 

D.  H.  jMcDoueall  has  been  appointed  to 
the  Canadian  Engineering  Standards  Com- 
mittee as  one  of  the  representatives  of  the 
Canadian  Mining  Institute,  suceeding  F.  H. 
Crockard, 

George  E.  Hawes  has  been  appointed 
historian  of  the  U.  S.  Fuel  Administration. 
He  has  been  a  member  of  Dr.  Garfield's 
personal  staff,  acting  as  assistant  execu- 
tive secretary. 

J.  C.  Haas  has  been  elected  chairman  of 
the  Columbia  section  of  the  American 
Institute  of  Mining  and  Metallurgical  En- 
gineers.      L«.    K.     Armstrong    was    reelected 

secretary-treasurer. 

G.  A.  Joslin,  managing  engineer  of  the 
Aetna  Mining  and  Investment  Co..  Pelt 
Bldg..  Salt  Lake  City,  returned  to  that  city 
on  Mar.  15  after  a  business  trip  in  New 
York  lasting  one  month. 

John  H,  Adams  has  opened  offices  in  the 
American  Trust  Bldg..  Birmingham.  Ala., 
as  consulting  mining  engineer.  He  was  for- 
merly general  manager  of  the  Birmingham 
Trussville   Iron   Companj'. 

Edward  C.  Tren,  civil  and  mining  engi- 
neer of  Nevada  City,  Calif.,  is  at  Bing- 
ham Canyon.  Htah.  in  a,  professional  ca- 
pacity at  the  ITtah-Apex  mine,  preparing 
data  for  use  in  litigation. 

Seel.v  B.  Patterson.  .Ir,,  formerly  assist- 
ant general  manager  of  the  Bethlehem 
Steel  Co.'s  Cuban  interests,  has  been  re- 
lieved from  duty  in  the  Engineering  Corps 
and    is  now   in   Allentown.   Penn. 

Iicwis  D.  McCIaren,  recently  metallur- 
gist and  chief  of  steel  production  and  in- 
spection. Chicago  district,  in  the  U.  S.  Navy, 
is  connected  with  the  Chicago  office  of 
Rogers  Brown  &  Co.  as  sales  represen- 
tative. 

A.  C.  Bedford,  chairman  of  the  National 
Petroleum  War-Service  Committee,  was 
formally  invested  with  the  title  of  Chevalier 
of  the  Legion  of  Honor,  conferred  upon  him 
by  the  French  government  in  recognition 
of  his  services  during  the  war. 

William  Cardwell,  of  the  Primos  Mining 
and  Milling  Co..  Lakewood  Colo.,  an- 
nounces that,  owing  to  the  cessation  of 
tungsten  mining  in  this  district,  he  has  re- 
moved to  No.  727  Ninth  St.,  Douglas, 
Arizona. 

L.  H.  Hartman.  chief  of  the  surplus  prop- 
erty division,  which  was  created  after  the 
sighing  of  the  armistice,  has  severed  his 
connection  with  the  War  Department  and 
returned  to  his  business  interests  in 
Chicago. 


M,  R.  Hnll,  designing  engineer  for  the 
Nevada  Consolidated  Copper  Co.,  returned 
to  McGill,  Nev.,  on  Mar.  1,  after  a  busi- 
ness trip  lasting  four  weeks,  during  which 
he  inspected  metallurgical  plants  in  the 
southwestern   states. 

W.  G.  Flint,  who  was  held  a  prisoner 
in  Germany  for  four  years.  h,as  been  re- 
leased and  has  returned  to  Canada.  The 
Canadian  Mining  Institute  endeavored  to 
secure  his  release  early  in  the  war,  on  the 
grounds  of  physical  disability,  but  \m«s  un- 
successful. 

Georgre  C.  Mackenzie,  formerly  chief  of 
the  division  of  ore  dressing  and  metallurgy. 
Department  of  Mines,  Canada,  has  resigned 
his  position  and  assumed  the  general  man- 
agement of  the  Electric  Steel  and  Engi- 
neering Limited,  with  headciuarters  at  Wel- 
land,  Ontario. 

C.  W.  Whitney,  formerly  of  the  Tuba 
Manufacturing  Co.,  has  opened  an  office  as 
exporter  and  manufacturers'  agent  in 
the  Insurance  Bldg.,  San  Francisco,  to 
represent  the  Bucyrus  Co.,  of  South  Mil- 
waukee, Wis.,  for  foreign  and  domestic 
business  in  connection  with  gold  dredges. 

E.  A.  Holbrook,  superintendent  of  the 
Urbana  station,  in  Illinois,  of  the  Bureau 
of  Mines,  has  been  called  to  Washington 
to  act  as  chief  mining  engineer  of  the 
Bureau  during  the  absence  of  George  S. 
Rice,  who  is  in  Europe  studying  mine  re- 
habilitation. 

Malilon  M.  Garland,  formerly  vice-presi- 
dent of  the  American  Feder.^tion  of  Labor 
and  president  of  the  Amalgamated  Asso- 
ciation of  Iron,  Steel  and  Tin  ^Vorkers,  and 
at  present  the  ranking  Republican  mem- 
ber of  the  Committee  of  Mines  and  Mining 
of  the  House  of  Representatives,  has  been 
selected   as  chairman  of  the  committee. 

Edward  W.  Berr>',  professor  of  paleontol- 
ogy, and  Josepli  T.  Siingewald,  Jr.,  pro- 
fessor of  economic  geology  at  Johns  Hop- 
kins University,  will  leave  in  April  for 
South  America,  under  the  auspices  of  the 
George  Huntington  Williams  Memorial 
Fund.  They  expect  to  spend  about  seven 
months  investigating  the  mineral  resources 
and  geology  of  the  Andes  in  Peru,  Bolivia, 
and  Chile. 


Obituary 


J.  B.  Jardine,  pioneer  machinery  manu- 
facturer of  San  Francisco,  died  of  heart 
failure  on  Mar.  5  in  San  Francisco.  He 
came  to  California  50  years  ago  from  Scot- 
land, and  founded  the  original  Atlas  Iron 
Works,  and  later  became  president  of  the 
Jardine  Machinery  Co.  He  was  72  years 
old.  and  is  survived  by  his  widow  and  five 
children.  

W.  R.  Burl,  pioneer  prospector  and 
Mesabi  range  mine  owner,  died  at  Sagi- 
naw, Mich.,  on  Mar.  2.  He  was  one  of  the 
large  timber  operators  of  Northern  Min- 
nesota in  the  early  days,  and  through  his 
timber  holdings  became  the  owner  of  several 
valuable  iron  properties  on  the  Mesabi. 
among  them  the  Burt  pit,  in  Hibbing,  named 
after  him. 

William  H.  Steinman,  superintendent  of 
blast  furnaces  for  several  years  at  the 
plant  of  the  New  Jersey  Zinc  Co.,  at 
Palmerton,  Penn..  died  recently.  Prior  to 
his  connection  with  the  New  Jersey  Zinc 
Co..  Mr.  Steinman  was  general  foreman  for 
the  Pennsylvania  Steel  Co.  at  Steelton, 
Penn.,  and  superintendent  of  the  plant  of 
the  Dominion  Iron  and  Stfeel  Co.,  Sydney, 
Nova  Scotia. 

Lawrence  M.  Lambe,  of  the  Canadian 
Geological  Survey,  died  at  Ottawa.  On- 
tario, on  Mar.  12.  in  his  56th  year.  He  re- 
ceived his  appointment  in  1885.  and  his 
work  had  since  consisted  mainly  of  con- 
tributions on  new  species  of  extinct  verte- 
brates found  as  fossils  in  the  cretaceous 
rocks  of  Alberta.  His  services  to  science 
were  recognized  by  his  election  in  1901 
as  a  fellow  of  the  Royal  Society  of  Canada. 
He  is  survived  by  his  widow,  son  and  three 
daughters. 

Charles  W.  Ab.v,  vice-president  of  the 
New  Guadalupe  Mining  Co..  died  at  San 
.lose,  Calif.,  Feb.  19,  of  Rright's  disease. 
He  went  to  California  in  1SS8  with  "Lucky" 
Baldwin,  having  charge  of  the  racing 
stables  at  Santa  Anita  ranch  and  later 
had  charge  of  Lily  Langtry's  ranch  in  Lake 
County.  About  17  years  ago  he  became 
interested  in  the  quicksilver  mining  in- 
dustry in  Sant.a  Clara  County,  and  he  had 
been  connected  with  the  Guadalupe  prop- 
erty since. 


Phillip  Maltland  Maegrecor,  a  well  known 
mining  man,  died  on  Mar.  4  in  Salt  Lake 
City,  following  a  stroke  of  paralysis.  He 
was  a  former  officer  of  the  British  Army, 
and  later  was  graduated  from  the  Colorado 
School  of  Mines,  after  which  he  became 
interested  in  mining  and  railroad  activi- 
ties in  the  West.  Mr.  Macgregor  was  re- 
centlv  in  charge  of  the  liCHn.se  and  regu- 
lations division  of  the  local  food  admin- 
istration. He  was  47  years  old.  and  is 
survived  by  his  widow  and  two  daughters. 

J.  K.  Bat-beldt-r.  superintendent  of  re- 
fineries for  the  Consolidated  Mining  and 
Smelting  Co.,  at  Trail,  B.  C,  died  recently 
of  influenza  followed  by  pneumonia.  He 
was  born  at  Wilton,  N.  H.,  on  Mar.  27,  1890, 
and  was  graduated  from  the  Massachusetts 
Institute  of  Technology,  Boston,  in  June. 
1913,  in  electro-chemistry.  He  came  to  Trail 
in  August.  1913.  and  was  in  the  smeltery 
assav  office  from  1913  to  1915.  in  the  zinc 
plant  from  1915  to  1917,  and  was  made 
superintendent  of  refineries  in  February, 
1917. 


Societies 


American  Welding  Society  will  hold  its 
first  meeting  on  Mar.  28  at  the  Engineer- 
ing Societies  Bldg.,  33  West  39th  St.,  New 
York,  at  10;  30  a.m. 

The  Franklin  Institute  held  a  meeting 
on  Feb.  19,  when  a  paper  was  presented 
on  "Oil  Shales"  by  Dean  E.  Winchester,  of 
the  U.  S.  Geological  Survey. 

Engineers'  Society  of  Western  Penns.vl- 
vania  held  the  regular  monthly  meeting 
on  Mar.  18.  A  paper  was  presented  by 
Maj.  F.  F.  Mcintosh  on  "The  Manufac- 
ture of  Steel  for  Ordnance  Materials  in 
England  and  France." 

The  Engineers'  Club  of  Northern  Minne- 
sota held  its  annual  banquet  at  the  Oliver 
Club  rooms,  in  Hibbing,  on  Feb.  22.  Prof. 
Richard  McCaftery,  of  the  University  of 
Wisconsin,  delivered  the  principal  address 
and  emphasized  the  advantages  to  be  ob- 
tained by  closer  cooperation  between  the 
graduate    engineer    and    the    university. 

The  Institute  of  Metals.  London.  Eng- 
land, will  hold  the  annual  general  meeting 
on  Mar.  85  and  26  in  the  Burlington  House. 
Picadilly,  W.  I.  Among  a  number  of  tech- 
nical papers  to  be  read  are  the  following: 
"The  Properties  of  .Some  Copper  Alloys,"  by 
W.  Rosenhain,  and  D.  Hanson  ;  "Metallur- 
gical Information  Required  by  Engineers," 
by  Lieut. -Col.  C.  F.  Jenkin  :  "Effect  of  Work 
on  Metals  and  Alloys."  by  Owen  W.  Ellis, 
and  "The  Influence  of  Cold  Rolling  Upon 
the  Mechanical  Properties  of  Oxygen-Free 
Copper."   by  F.  Johnson. 

American  Chemical  Society  will  hold  the 
spring  meeting  with  the  Western  New 
Y'ork  Section  in  Buffalo,  Apr.  7  to  11.  in- 
clusive. Registration,  beginning  at  3  p.m. 
on  Apr.  7,  will  take  place  at  the  Hotel 
Statler,  where  the  inform.ation  bureau  will 
be  situated.  The  general  program  includes 
papers  on  problems  in  reconstruction,  the 
utilization  of  war-time  products  and  secret 
information  of  chemical  warfare.  Excur- 
sions will  be  made  to  industrial  plants  in 
the  vicinity,  and  a  banquet  will  be  held  on 
the  evening  of  Apr.   10- 

MetaUurgical  Society  of  America  held  a 
meeting  in  the  Fort  Pitt  Hotel,  Pittsburgh, 
Penn.,  on  Feb.  13.  when  the  following 
officers  were  elected  :  D  L.  Mathias.  presi- 
dent :  O.  B.  McMillen.  first  vice-president ; 
C.  I.  Neidringhaus.  second  vice-president ; 
W.  Arthur  Hall,  secretary  and  treasurer  :  H. 
R.  Connell  and  W.  H.  Seaman,  directors. 
Plans  were  discussed  and  formulated 
whereby  most  of  the  cooperative  research 
results  in  the  metallurgical  field  during  the 
war  may  be  presented  to  the  public,  and 
thus  preserve  that  which  otherwise  might 
have  been  lost. 

The    Tungsten     Committer    of    the    War 

Industries  Board  held  a  meeting  in  New 
Y'ork  on  Mar.  12  and  adopted  the  follow- 
ing resolution:  "That  the  chairman  ap- 
point a  committee  of  three  to  present  to 
James  T.  McCleary.  secretary  of  the 
American  Iron  and  Steel  Institute,  a  resolu- 
tion known  as  Resolution  No.  1'  in  person 
and  to  explain  to  Mr.  Clearv  the  personnel 
of  the  committee  of  nine,  the  method  of 
election  and  our  right  to  represent  the  in- 
dustry, and  that  we  al.so  ask  of  the  Ameri- 
can Iron  and  Steel  Institute  that  our 
committee  of  nine,  known  as  the  Tungsten 
Committee,  receive  consideration  In  the  ap- 
pointment of  a  chairman  to  represent  the 
tungsten  industry  in  presenting  our  case 
to  the  Redfield  Peek  Commission  through 
their  assistance." 
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Industrial  News 


L.  M.  Van  Mopprn  Co..  fiSS-ATl  Broad 
St..  Newark,  importers  of  hertz  and  «lia- 
mond.«.  announce  the  sailing  of  fjeorge  I* 
Van  Moppe.-"  for  KnKland  on  Mar.  19  to 
act  as  the  London  representative  of  the 
tirni. 

Thr  .\lnminam  Ore  Co..  suhsidiary  of 
the  Aluminum  I'o.  of  America.  accordinK 
to  reports,  is  planning  the  completion  of  .i 
large  plant  at  Sollers  Point.  Md..  the  con- 
.st ruction  of  which  was  .-Jtopped  on  account 
of    the    war. 

Th»  r.  .**.  Copper  ProdnctH  Co.  is  con- 
structing a  new  plant  in  Cleveland,  which 
will  have  a  brass-melting  furnace  of  the 
muffled-arc  t.v))e.  of  L'l'iki  lb.  per  hour  ca- 
pacity. The  furnace  will  lie  installed  by 
the    tjeneral    Klectric    Company. 

I>arled>>-C'hriKly  Clay  Prodnctn  Co.,  Rail- 
way Kxchange  Btdg..  St-  I»uis.  announces 
that  the  company  lias  begun  the  manufac- 
ture of  melting  pots,  made  from  a  new  re- 
fractory material  for  use  in  glass  manu- 
facture. This  material  is  also  sold  in  the 
form  of  a  prepared  mixture. 

Electric  Furnace  Co.,  .Alliance.  Ohio,  an- 
nounces that  10  Baily  electric  brass  fur- 
naces are  now  under  construction  at  the 
Salem  plant,  to  complete  a  Mexican  con- 
tract and  other  foreign  and  domestic  re- 
quirements. G.  Amsinck  &  Co..  of  New 
York,  has  also  just  closed  a  contract  with 
the  company  for  a  complete  furn.ice  equip- 
ment for  melting  brass  to  be  shipjied  to 
Mexico.  The  furnaces  are  of  the  tilting 
type,  rated  at  in.5  kw..  150n  lb.  hearth  ca- 
pacity and  a  melting  rate  of  600  lb.  per 
hour. 

Wmtlnghoune  Klectric  and  Mnnurneturing 
Co.  announces  the  appointment  of  C.  W. 
.Johnson  to  the  posit  Idm  of  assistant  man- 
ager of  works.  Mr.  .Johnson  was  formerly 
in  the  employ  of  the  Steel  Motor  Co..  of 
Johnstown.  Penn..  and  the  Bullock  Electric 
Co..  Cincinnati.  Ohio,  and  was  superin- 
tendent of  the  Allis-Chalmers  Bullock, 
Ltd..  Montreal.  He  was  chief  inspector  of 
works  of  the  Westinghouse  Klectric  and 
Manufacturing  Co..  in  1907.  and  later  was 
promoted  to  the  general  superintendency, 
serving  in  this  capacity  until  his  recent 
appointment. 

Adjnntablr  .^nehorage  Co..  11102  Ford 
Bldg..  Detroit,  is  manufacturing  an  adjust- 
able anchorage  to  supiiort  and  align  motors 
from  50  hp  up.  and  piirticularly  for  use 
with  those  equipped  with  magnetic  clutches. 
which  require  accurate  alignment.  The  de- 
vice can  also  be  used  on  motor  driving 
belts.  It  is  claimed  that  changes  in  motor 
position,  when  required,  may  be  made  on 
the  new  anchorage  in  a  fraction  of  the 
time  necessary  when  motors  are  ilowel 
pinned,  as  the  latter  method  involves  the 
destroying  of  the  concrete  to  make  changes 
in  position,  whereas  with  the  new  device 
it  is  merely  a  matter  of  adjusting  bolts. 

The  Snillvan  Marhlnerv  Co.,  Chicago, 
announces  the  establishment  of  a  branch 
sales  otllce  and  warehou.se,  for  the  con- 
venience of  Its  customers  in  Mexico,  at 
K<linco  Oliver  No.  3.  Mexico  City.  Mexico. 
In  charge  of  Joseph  F.  Bennett,  formerly 
,'<ales  engineer  of  the  company  In  Mexico. 
aKsociated  with  the  K1  Paso  branch.  This 
new  otllce  will  ,serve  customers  and  clients 
In  central  and  southern  Mexico  and  In 
thai  part  of  the  states  of  Sinalon.  Purango, 
Coahulla.  and  Tamauilpa;!,  lying  south  of 
the  3fith  parallel  of  latitude  The  company 
also  annoimces  the  appointment  of  Chester 
MotI  as  manager  eif  Us  branch  office  at 
Denver.  .\'o  «37  Kqultahle  Bldg.  who  sue 
ceeds  Wallacf  T  Iloherts.  recently  resigned. 
Chlrago  Pneiimall)'  Tool  Co.  announces 
the  removal  of  th.'  Tietroit  olllce  from  23(5 
Hancock  Ave  to  .102  Karwell  Blilg  To 
supply  the  demand  for  its  products  thia 
company  has  opened  ofllc*'S  and  warehou.'*es 
at  Tulsa.  f)kln  ,  at  No  .11.1  KIchards  Bldg., 
anil  at  Kl  Ipornrto,  Kan.  where  stocks  of 
repair  parts  ami  other  products  will  be 
maintained  Th<  Boston  offces  have  been 
to  1112  High  St.  and  F.  H  Kggle- 
ger  of  sales       The 


Trade  Catalogs 


drill  ^al.s  division,  sueredirig  K  Hklund. 
who  hH.M  het-n  np|>^>inted  special  for«'lgn 
rrpr..,.„tni|v.  ,,,,.1  who  will  leave  soon  for 
Kur..]..  Pr.-.l  II  Waldron.  formerly 
Mlnnen|>'p|l.<"  repreaepiatlve,  has  been  ap- 
pointed maniig.T.  pneumatii'-lool  sales  di- 
vision, sue. ...ling  J  a  Osgood,  retired. 
Nelaon  B  ri„irh  will  art  ns  the  .Miniie- 
amlis  representative,  with  otilcea  at  301 
Metropolitan  Bank  Bldg  J  K  Haigh  has 
been  appolnlefl  assistant  diatrfrt  sales  man- 
•  -T    ,.r    the    «Jnn     Francl.ro    ofllcr     nl     ITS 

Fir.t    St..  .1 


Nmali  Power  Chain  Prlvrs.  Mor.se  Chain 
Co.,  Ithaca,  X.  Y.  Bulletin  No.  1 6  :  6  x  9  ; 
p|).  2.'>  ;  ilUistrated.  IV.scriiitive  of  silent 
chain  drives  from  5  to  200  horsepower. 

Kuses.  .\  F.  Daum.  11.t7  Hodgkiss  St.. 
I'ittshurgh.  Penn.  Pp.  4;  7J  x  31;  illus- 
trated. .\  folder  giving  a  list  of  the  Daum 
fuses. 

Hoistx.  Rodney  Hunt  Machine  Co.. 
Orange.  Mass.  Folder  descriptive  of  various 
worm-wheel  and  spur-gear  hoists.  Catalog 
sent  on  request. 

Shingles  and  Rooflngs.  Th.-  Fllntkote 
Co..  88  Pearl  St..  Boston.  Folder  contain- 
ing a  new  price  list  on  .asphalt  shingles  and 
prei>ared    roofings. 

Steel  Products.  Walt.-r  .\.  Zelnicker  .Sup- 
ply Co..  St.  Loui.s.  Two  folders.  .Vo.s.  260 
and  261.  giving  a  stock  list  of  special  rails, 
pipe,  steel  girders,  sh.-et -steel  piling,  tank 
cars,   trucks  and  other  steel  products. 

Lamp  Guards.  Flexible  Steel  Lacing  Co., 
.'522  South  Clinton  St..  Chicago.  Folder  de- 
scriptive of  various  typ.'S  of  guards  made 
of  expanded  steel  for  the  protection  of  elec- 
tric-light bulbs  of  standard  voltages. 

Gasoline  Loeomotives.  McFarlaiie  Rg- 
gers  Machinery  Co.  27ri7-27«3  Hlak.'  St., 
Denver  ;  9  x  6  :  8  pp.  ;  illustrated.  IVscrip- 
tive  of  gasoline  locomotives  for  track  gages 
from    IS   to   36    in.,    including  specifications. 

Steam  Kngine.  Ingersoll-Rand  Co..  11 
Broadway.  New  Y'ork.  6  x  9;  11  pp.; 
illustrated.  Descriptive  of  high-speed,  pis- 
ton-valve steam  engines,  of  the  horizontal 
center-crank  tyi)e.  using  automatic  splash 
lubrication. 

Belt  Fasteners.  Crescent  Belt  Fastener 
Co,  3S1  Fourth  .\ve..  New  Y'ork,  Bulletin 
covering  "'The  Crescent  Principle  of  Belt 
.Joining"  and  ready  service  chart,  by  means 
of  which  it  is  possilile  to  determine  the 
correct  type  of  belt  fastener  to  use  for  an.v 
condition   of  work. 

Roller  RearingH.  American  Roller  Ticar- 
ing  <'o,.  Pittsburgh,  Bulletin  No,  1004; 
63  X  10;  pp.  8;  illustrated.  Descriptive  of 
roller  iiearings  intended  for  use  under 
medium  loads  at  medium  speeiis,  and  in- 
cludes list  prices.  Bulletin  covering  heavy- 
duty  bearings  furnished  upon  request. 

Tie  Tumping  Outfltn.  Ingersoll-Rjind  Co  . 
i  1  Broadway.  New  Y.irk,  6  x  9  ;  26  pp.  ; 
illustrated.  Descriptiv.'  of  'Imperial" 
pneumatic,  tie-tamping  outfits,  for  use  on 
steam  and  electric  railroads.  .\lso  describes 
ga.soline-engine  and  electric  motor-driven 
compressor  cars,    with    complete  equipment. 

Flotation  Machines.  Southwestern  F^iigi- 
neering  Co,.  Hollingsworth  Bldg..  Ijos  .-Vn- 
geies.  Calif.  Catalogu.'  B  ;  7J  x  lOJ  ;  illus- 
trated :  pp.  32.  Descriptive  of  the  K  &  Iv 
flotation  machines,  giving  sizes  and  types, 
parts  list  and  data  on  local  and  export 
shipments  and  mule-back  transportation. 

"Long  Life  for  Wood  at  Ix>w  Coal."  The 
Barrett  Co..  New  York;  I!  x  9.  pp.  16; 
lllustrat.d.  The  booklet  gIv.'S  a  brief  de- 
scription of  the  uses  and  application  of 
Carhosota  rjrade-One  Liiguid  Creo.sote  Oil. 
Melluids  of  applying  preservative  treat- 
ment by  the  open  tank  and  brush  are  ex- 
plained   In   a  general    way. 

Coal  and  .Ash  Handling.  Jeffrey  Manu- 
facturing Co.  Columbus.  Ohio.  Catalog. 
.Vo.  210;  6  X  9  ;  pp.  96  :  Illustrated.  Des.rip- 
tlve  of  the  latest  type  of  pivoted  bu.ket 
conveyor  for  handling  coal,  ashes  an. I 
clinkers.  Kxteriors  and  interiors  of  large 
power  plant  equipments  are  lllustrutcd. 
and  blueprints  for  various  sixes  of  carrier 
••<|Ulpment   are  reproduced. 

Oil  Combuntlon.  The  Denver  FIro  Clay 
Co.,  Denver.  Bulletin  No.  300;  7  x  10; 
IB  pp.;  Illustrated.  Descriptive  of  high 
and  low-pre.ssure  and  comblnatlim  burners 
for  oil  fuel  to  obtain  maximum  I'lllclency. 
A  dlaciission  of  the  general  priii.'iples  In- 
volved in  burning  oil.  with  tables  of  heat 
valtiea  of  various  oils  and  commercial  gas 
and  theoretical  flame  tetni>eratureH.  Is  In- 
cluded, as  Is  a  price  list  for  luiniers  an«l 
motor  blowers. 

Hrreenlng        M'urhlnery.  KenniMly-\'an 

Satin  Manufaiturlng  and  Kngineering  C.ir- 
poratlon,  120  Brtiadway,  .New  York;  Bul- 
letin .No  1;  fi  X  9;  19  lip  IIIUKtrnted 
Descriptive  of  screening  nuii'Viinery  for  rock, 
ore  and  pulii.  anil  mechanical  fiH'ders.  of 
the  roll,  plunger  and  pendulum  types.  The 
Mnxton  tubular  screen  designed  for  a  maxi- 
mum tonnage  Is  deacrll>ed  and  tables  on 
cnpacltiea  and  dimensions  of  pulsating  and 

i.<..lvllie    V.  ri'i-ns    an.    irlv... 


Water   Filler  and  «;re««e  F.xtraetor.    The 

Griscom-Russell  Co,,  90  West  St,.  New- 
York.  Bulletin  609:  6  x  9;  8  pp.;  illus- 
trated. A  description  of  the  Keilly  multi- 
screen filter  and  grease  extractor  for  the 
removal  of  oil.  grease,  and  other  foreign 
matter  In  suspension  in  condensed  steam, 
from  ehglne  cylinders,  heating  systems, 
etc.  used  for  l>oiler  feed.  The  bulletin 
further  describes  the  use  of  the  filter  for 
the  removal  of  mud  or  sand  from  lake  or 
river  water  when  used  as  a  boiler  feed 
Tables  giving  capacities,  dimensions,  work- 
ing pressures  and   fittings  are  included. 


New  Patents 


United  States  patent  specifications  mav 
be  obtained  from  "The  Kngineering  and 
Mining  Journal"  at  25c.  each.  British 
patents  are   supplied  at   40c.   each. 

Blast  Fnrnaees.  Charging  Apparatus  for. 
Julian  Kennedy.  Pittsburgh.  Penn.  (U.  S. 
No.    1,291,019,    Jan.    14,    1919.) 

Lining  for  Tube-Mill».  Alexander  V. 
Jensen.  Devil's  Slide.  Utah,  assignor  to 
American  Manganese  Steel  Company.  Au- 
gusta, Me.  (U.  S.  No.  1,291,008.  Jan.  U. 
1919.) 

Magnesinni.  Process  of  Making  Magne- 
sium Carbonitrid  in  Blast  Furnaces.  Kd- 
ward  W.  Haslup.  Bronxville.  X.  Y..  as- 
signor to  Gilchrist.  Haslup  &  Peacock.  Inc., 
.New  York.  N,  Y.  (U,  S.  Xo.  1.291.498.  Jan 
14.    1919.) 

Manganese  Steel,  Method  of  Making.  Wes- 
ley Groff  Xichols,  Chicago.  111.,  assignor  to 
.\merican  Manganese  Steel  Company.  Chi- 
cago. 111.  (U.  S.  No.  1.291.655.  Jan.  II. 
1919.) 

Nitrogen  and  Carbon  Dioxide.  .Apparatus 
for  Making  Cyril  Douglas  McCourt.  I»n- 
don.  England,  and  Carleton  Ellis.  Montclair, 
N,  .1..  assignors,  by  mesne  assignments,  to 
Surface  Combustion.  Inc..  Wilmington.  Del. 
(U.  S.  No.   1.289.496;  Dec.  31.  1918.) 

Ore-Rednelng  .Apparatus  and  Process. 
John  M.  I^iingyear  and  John  T.  Jones,  Mar- 
quette, Mich.,  assignors  to  New  Metals- 
Process  Co.,  Chicago,  111.  (U,  S,  No.  1.289.- 
835  ;   Dec.   31,   1918  ) 

Ore  Separator.  Pneumatic.  Marlon  S 
MacCarthy.  Denver.  Colo.,  and  Charles  F. 
MacCarthy.  Carthage.  N,  M,,  assignors, 
by  mesne  assignments,  to  said  Marion  S. 
MacCarthy.  (U.  S.  No.  1.289.845-6;  Dec 
31.  1918.) 

Ore-Wnshlng  Machine.  John  H.  *cholt. 
Boulder.  Colo,  (U.  S.  No.  1,289.931  ;  Dec 
31,    1918.) 

Potash — Potassium-ComiKJund-Recovering 
Apparatus,  Hugh  Meridith  Hiner.  Fort 
Smith,  Ark.  (U.  S.  .No.  1,290.194;  Jan,  7. 
1919.) 

Potash — Process  for  Recovering  Potas- 
sium from  Potassium-Bi'aring  Silicates. 
Allan  Grauel.  Kitchener,  tintario.  Canada 
(U.  S    No.   1.289.736;   Dec,   31.    1918.) 

Pump,  R4>tary.  William  H.  Letman  and 
George  W.  Leiman,  Newark.  N.  J,  (U.  S 
No.    1.290.26- ;    Jan.    7.    1919.) 

Rrfraelorv  of  Graphite.  Alumina  and 
Binder.  Frank  J  Tone.  Niagara  Falls.  N 
Y..  assignor  to  Carborundum  t'ompanv,  Ni- 
agara Falls.  N  Y,  (U  S.  No  1,284,578; 
Dec.  31.   1918.) 

Refractorj-  of  Graphite.  Zlrconla.  and 
Binder  Frank  J  Tone.  Niagara  Fails.  N. 
Y  .  assignor  to  Carborundum  Company.  Ni- 
agara Falls.  N  Y.  (U.  S.  No,  1.28^.966; 
Dec.   31.   1918.) 

Rock  nrtlln.  Cutter  Head  for.  Jacob  J 
Trakimas,  Watertown,  .N.  Y  (IT.  8.  No, 
1,290.412  :   Jan     7.    1919  ) 

Roek  Orllln.  Sprayer  Attachment  fbr  Al- 
fred Hoffman  and  I.em  Menrv  Hileman, 
Leadvllle,  Colo,  (II,  S.  No.  1.290.196;  Jan 
7.    1919) 

Nhorel.     Coal-Ixiading.  Waller    Ferris. 

Milwaukee,  and  Svante  R.  W  M  Bager 
and  Mitchel  L.  Ii^kse.  South  Milwaukee. 
Wis.,  assignors  to  Bucvrua  Company.  South 
Milwaukee.  Wis.  (U.  S.  No.  1.189.426: 
Dec.  31.    1918.) 

Sulphur  llnrner.  Hubert  C.  Fllis.  Chl- 
cagi>.  Ill ,  assignor  to  Kills  Drier  and  Kle- 
vator  Co.  Chicago,  III  (U,  S,  No  1.289.- 
417  ;  Dec    31.   1918  ) 

Sulphur  nnrning.  Process  of  George  F 
Hurt.  Atlanta.  C.a .  B.«signor  to  Pratt  Fti 
gineering  and  Machine  Co.  Atlanta.  G:i 
(IV    S     ,No     1,289,783;    Dec     31,    1918) 

Well  nHlllnr— Rotary  Drilling  Tool  for 
Use  with  Cnslnga  John  William  Pippin, 
Oklahoma,     Okla.       (U,     S,     No.     1.290.340;  I 

Jan.    7.    1919  )  I 
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SAX    FRANCISCO,    CALIF. — Mar.    11. 

The  rroduotion  of  reti-oleum  in  Cali- 
fornia in  January  was  8.598.253  bbl.,  or 
an  average  daily  production  of  277,263  bbl. 
Total  field  shipments  were  8,341.574.  Trude- 
oil  stocks  on  Jan.  31  were  32,29a.58y  bbl. 
This  is  an  increase  in  production,  ship- 
ments, and  field  stocks  over  December,  but 
the  increases  are  not  large  enough  to  in- 
dicate marked  advancement  in  the  in- 
dustry. Fifty-two  new  wells  were  com- 
pleted in  January,  with  an  initial  daily 
production  of  17.37.')  bbl.  New  rigs  num- 
bered 44,  and  323  wells  were  being  drilled. 
Only  two  wells  were  abandoned.  This 
shows  an  increase  over  December  of  11 
wells  completed,  but  a  decrease  of  2  new 
rigs  and  8  wells  being  drilled.  The  total 
number  of  wells  producing  in  January  was 
8617,  an  increase  of  11  over  December.  The 
above  figures  are  from  the  compilation  of 
the  Standard  Oil  Co.  Regarding  field  ac- 
tivity, the  State  Mining  Bureau  reports 
that  between  Jan.  1  and  Feb.  15,  drilling 
either  had  been  completed  or  made  ready 
for  on  80  new  wells,  as  compared  to  113 
for  the  same  period  in  1918  and  144  in 
the  same  period  in  1917,  indicating  a  steady 
decline  in  drilling  activity  and  suggesting 
that  such  condition  continued  for  any  ap- 
preciable time  must  result  in  a  marked  de- 
cline in  production.  The  recent  large  initial 
production  in  the  Montebello  and  Casmalia 
fields  has  been  maintained  to  a  degree  that 
has  hidden  to  some  extent  the  approach  of 
a  certain  decline  in  production.  This  con- 
dition is  due  chiefly  to  the  unsettled  status 
of  legislation  and  litigation  respecting  the 
oil  industry.  Other  cau.'ies  are  the  rapid 
decline  in  gas  pressure  and  improper  drill- 
ing, especially  in  decreasing  the  initial  pro- 
duction of  new  fields. 

RENO,     NEV. — Mar.     13 
CompanieN      in     the      Divide      District     of 

Nevada  that  are  reported  as  operating  or 
preparing  to  operate  include  the  following, 
the  .shaft  development  of  each  being  given : 
Tonopah  Divide,  shaft  520  ft.,  shipping  to 
Tonopah;  Brougher  Divide,  shaft  500  ft., 
cut  Divide  vein  on  177  and  500  levels; 
Gold  Zone  Divide,  shaft  500  ft.,  cut  Divide 
vein  on  295  and  500  levels:  East  Divide, 
shaft  320  ft.  ;  Divide  Extension,  shaft  170 
ft.  ;  Tonopah  Hasbrouck.  shaft  400  ft.  and 
tunnel  900  ft.  :  Divide  Consolidated,  started 
shaft ;  Tonopah  Dividend,  shaft  300  ft.,  cut 
two  veins ;  .\lto  Divide,  started  shaft ; 
Stitherland  Divide,  inclined  shaft  400  ft.. 
and  two  shallower  .sh.- fts  :  will  sink  200  ft. 
deeper ;  High  Divide ;  Gold  Wedge  Divide, 
started  shaft  ;  Rosetta  Divide,  started 
shaft ;  Silver  King  Divide,  started  shaft ; 
North  Divide,  sinking  shaft.  The  follow- 
ing companies  are  said  to  be  about  to  start 
sinking:  Divide  Annex,  Allied  Divide. 
Florence  Divide.  Mohawk  Divide.  Divide 
City,  Goldsmith  Divide,  and  Gold  Reef 
Divide,  The  capitalization  of  all  the  fore- 
going companies  ranges  from  $1,000,000  to 
$2,000,000,  Tonopah  Divide,  Brougher  Di- 
vide, and  Tonopah  Hasbrouck  have  par 
value    $1.    all   others    being    10c,    per   share. 

KING.MAN,  ARIZ. — Mar.  IS 
.\  Suit  for  Extralateral  RightK  has  been 
filed  in  the  Superior  Court  at  Kingman. 
.\riz.,  bv  the  Tom  Reed  Gold  Mining  Co, 
again.st  '  the  United  Eastern  Mining  Co. 
The  case  does  not  affect  the  main  ground 
of  the  latter,  but  concerns  the  Big  Jim 
claims,  that  lie  beside  the  Grey  Eagle  and 
Bald  Eagle  claims  of  the  plaintiff  company. 
It  is  alleged  that  the  plaintiff  has  the 
right  to  explore  ground  within  the  Big 
Jim  claims,  it  being  understood  to  refer 
pai^icularly  to  ore  found  in  a  vein  on  the 
400  level.  "  Big  Jim  was  bought  by  United 
Eastern  for  a  consideration  of  187,000 
shares  of  the  latter's  stock. 

.lEROMB,  .\RIZ. — Mar.  14 
Work  Has  Been  Resumed  at  Jerume  on 
a  number  of  development  properties,  and 
the  United  Verde  Extension  is  working 
about  50'.;  of  its  normal  force,  despite 
the  recent  labor  trouble  and  general  lay- 
off The  Extension  tunnel  will  )»e  cut 
through  soon.  Recently  only  a  drift  head- 
ing has  been  driven,  owing  to  heavy 
ground  and  water.  Later,  this  will  be 
"Ifre-.  d     and     concret.'d     where     necessarv. 


but  it  is  believed  best  at  present  to  drive 
through,  so  that  drainage  be  the  earlier 
secured.  At  the  .smeltery  at  Verde  the 
furnaces  are  being  relined  and  other  work 
started  that  will  take  about  three  months. 
United  Verde  also  has  a  repair  and  en- 
largement program  outlined  at  Clarkdale 
that  will  take  a  half  a  year  to  complete. 
It  is  therefore  unlikely  that  copper  produc- 
tion will  be  resumed  at  this  camp  for  sev- 
eral  months, 

.s.\LT  LAKE  CITY,  UTAH — Mar.  13 

The  Utah  Power  and  Lieht  Co.  is  seek- 
ing added  power  to  the  amount  of  2250 
hp.  and  has  applied  to  the  State  Engineer 
for  the  use  of  125  sec. -ft,  of  water  from 
the  Logan  River,  It  is  planned  to  build 
a  large  timber  dam  of  the  weir  type  and 
to  lay  an  iron  pipe  10,032  ft.  long  to  con- 
nect with  the  company's  power  plant. 

SkirniiNhins  Over  the  Mine-Taxation 
BiU  continues  in  the  State  Legislature,  the 
House  seeking  to  have  the  words  "not  to 
exceed  three  times  the  net  proceeds."  as 
passed  by  the  Senate,  expunged,  and  to 
have  taxation  fixed  at  "three  times  the  net 
proceeds,"  with  no  leeway.  It  is  not  prob- 
able that  the  Senate  will  yield  in  the  mat- 
ter. 

Workmen  at  the  Garfield  Smeltery,  who 
struck  recently  because  of  the  wage  reduc- 
tion of  75c.  a  day,  capitulated  Mar.  8  and 
accepted  the  new  wage  scale.  The  com- 
pany has  announced  that  as  many  men 
as  possible  will  be  taken  back,  preference 
being  given  first  to  married  men  and  then 
to  returned  soldiers,  single  men  coming 
last.  The  strike  was  not  general  at  the 
plant, 

A  Railroad  Into  the  East  Tiniir  Dis- 
triet.  primarily  to  serve  the  Tintic  Stand- 
ard, the  chief  producer  there,  and  tht- 
Iron  King  mine,  under  development  b.v  the 
Loose  interests,  should  be  operating  within 
the  next  few  months.  The  road  will  start 
from  a  siding  on  the  Denver  &  Rio  Grande, 
two  miles  west  of  Alberta,  completing  the 
distance  of  seven  miles  to  the  Tintic  Stand- 
ard and  connecting  with  the  Iron  King  by 
means  of  e  two-mile  spur  branching  off 
four  miles  from  the  starting  point.  The 
line,  which  will  be  known  as  the  Goshen 
Valley  R.R.,  is  capitalized  at  $50,000,  di- 
vided into  500  shares  of  a  value  of  $100 
each.  Officers  are :  E.  J.  Raddatz.  of  the 
Tintic  Standard,  president  ;  C.  E.  Loose, 
vice-president,  and  W.  I.  .Snyder.  Proper- 
ties within  easy  hauling  distance  of  the 
new  railroad  include  the  Eureka  Lilly. 
Eureka  Bullion,  Ilureka  Standard,  South 
Standard,    and    Apex    Standard. 


in  the  price  of  lead,  the  Morning  mine  is 
being  operated  at  a  loss.  It  is  impo.ssible 
for  the  company  to  continue  to  absorb  the 
loss.  Either  the  operating  cost  must  be  re- 
duced or  the  mine  must  be  shut  down."  .Ml 
the  notices  contain  a  statement  substan- 
tially the  same  as  the  following,  which  is 
from  the  notice  posted  by  the  Hecla  Min- 
mg  Co. :  "Realizing  that  the  cost  of  living 
still  remains  high,  and  that  to  reduce  the 
amount  paid  to  employees  would  be  hard- 
ship to  them,  the  companies  have  not  en- 
forced the  bonus  scale,  and  have  hesitati-d 
to  make  any  reduction  at  alL  They  cannot, 
however,  carry  the  loss  indefinitely,  and 
they  are  therefore  reluctantly  compelled  to 
ask  the  employees  to  share  the  burden." 
Hoi>e  is  expressed  that  "employees  will  ac- 
quiesce in  the  plan,  so  that  the  mines  may 
continue  in  operation."  Fortunately  the 
district  is  comparatively  free  from  the  radi- 
cal type,  and  it  is  believed  that  employees 
regard  themselves  fortunate  in  retaining 
employment  even  at  reduced  wages.  Already 
four  large  mines  are  idle,  namely,  the  Her- 
cules, Tamarack  &  Custer,  the  Interstate- 
Callahan  and  the  Success,  the  suspension 
being  forced  by  the  high  cost  of  mining 
and  low  prices  of  lead  and  zinc.  New  work 
is  practically  at  a  standstill  throughout 
the  district,  and  the  large  producers  still 
running  are  approaching  the  point  vhere 
a  reduction  of  mining  costs  must  be  ai.-v»m- 
plished  or  operation  .suspended.  The  four 
big  producers  operating  are  the  Bunker  Hill 
&  Sullivan.  Hecla,  Morning,  and  Gold 
Hunter.  The  Bunker  Hill  and  the  Hecla 
are  in  the  best  position.  The  former  has 
its  own  smeltery,  which  also  handles  the 
lead  product  of  the  Hecla.  The  Bunker 
Hill  is  in  a  strong  position  and  can  let  its 
lead  accumulate  at  the  smeltery  until  more 
favorable  market  conditions  exist;  at  the 
same  time  its  product  of  refined  silver  ob- 
tained from  its  own.  Hecla,  and  Caledonia 
ores  yields  a  quick  profit.  The  Bunker  Hill 
now  has  about  5000  tons  of  lead  on  hand, 
and  the  amount  is  steadily  increasing, 
Hecla  also  produces  considerable  zinc,  hav- 
ing a  leased  mill  for  the  treatment  of  lead- 
zinc  ore. 
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A  Reduction  of  Wages  of  $1   per  day  has 

been  announced  in  notices  posted  at  the 
various  mines  of  the  Coeur  d'Alene  district. 
This  action  had  been  expected  for  the  last 
few  weeks,  and  therefore  occasioned  no 
surprise.  The  surprise  is  that  it  had  been 
delayed  so  long,  as  reduction  of  wages  had 
long  been  made  in  other  mining  districts  of 
the  'West  similarly  situated.  The  sliding 
scale  under  which  wages  are  fixed  in  the 
Coeur  d'Alene  district  provides  for  a  maxi- 
mum wage  of  $4.75  per  day  when  lead  is 
above  7Jc.  per  lb.  During  the  war,  when 
the  price  of  lead  went  above  Sc.  per  lb., 
wages  were  advanced  50c.  per  day  volun- 
tarily, making  the  rate  $5.25,  and  that  has 
been  the  prevailing  rate  since  the  armistice 
■R'as  signed.  The  basic  wage  is  $3.50  per 
day,  so  that  the  bonus  being  paid  amounted 
to  $1.75  per  day.  WTien  the  reduced  pay 
goes  into  effect,  on  Mar.  16,  the  bonus  will 
be  7r)C.  per  day,  which  is  50c.  in  excess  of 
that  required  by  the  sliding  scale  based 
upon  the  average  price  of  lead  for  the  pre- 
ceding month.  There  is  absolutely  no  in- 
dication that  the  cut  will  he  resisted  by  em- 
ployees. To  reject  it  would  unquestionably 
mean  a  suspension  of  operations.  This  is 
made  clear  in  the  notices  posted.  After  an- 
nouncing the  reduction,  the  notice  posted  by 
the  Bunker  Hill  &  Sullivan  Co..  says:  "The 
state  of  the  industry  and  of  the  lead  market 
makes  it  impossible  to  pay  the  present 
bonus  and  makes  the  above  reduction  im- 
perative." The  notice  from  the  Federal 
Mining  and  Smelting  Co.,  operating  the 
'M'.rnlnc-    mine,    snvs:       "OwinT    to    the    f;ill 
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Investnw^nts  in  the  Batesville  Manganese 
Field  made  during  1918  in  the  purchase 
of  property  and  equipment  will  approxi- 
mate $1,000,000  in  the  aggregate,  it  is  esti- 
mated. Claims  for  reimbursement  under 
the  Dent  bill,  which  passed  Congress  iasi 
month,   are   being  made  out   now   and   filed. 

YELLVILLE,  .\RK. — Mar.  17 
Ziiie  Operators  in  the  North  .\rkansas 
field  are  loath  to  put  their  production  on 
the  market  at  present.  The  owners  of  pro- 
ducing properties  will  hold  their  output 
for  a  better  price.  Considerable  develop- 
ment work  is  in  progress  in  the  field,  tho.^ie 
engaged  anticipating  a  better  market  later 
in  the  spring  after  peace   is  signed. 

CLEVEL.iXD,  OHIO — Mar.  11 
.\dditional  Cnrfailment  of  Operations  in 
tlie  Lake  Superior  underground  mines  is 
being  placed  in  effect  because  of  the  prob- 
ability of  a  poor  ore  season,  says  "Iron 
.\ge,"  of  Mar.  13,  and  one  interest  is  plan- 
ning to  entirely  shut  down  some  of  its 
properties.  Many  of  the  mines  are  not  Iv- 
ing  operated  at  above  about  SO'T  of  maxi- 
mum capacity.  Shipments  of  ore  from  Lake 
Erie  docks  to  the  furnaces  during  Feb- 
ruary amounted  to  910,948  gro.ss  tons,  as 
compared  with  555,852  tons  during  the 
corresponding  month  last  year.  If  ship- 
ments are  kept  up  at  the  same  proportion  to 
May  1,  there  will  be  less  than  Sno.ooo  tons 
more  ore  on  docks  on  that  date  than  at  the 
same  time  a  year  ago.  The  open  weather 
that  has  prevailed  is  doubtless  largely  re- 
sponsible for  the  heavy  shipments  during 
P'ebruary.  On  May  1.  191 S.  the  ore  on 
do<ks    amounted    to    5,622,019    tons. 

BOSTON,  M.\SS. — Mar.  i:< 
The  .\merlrnn  Oil  Co.,  of  Roston,  which 
has  been  drilling  on  Connanicutt  Island, 
opposite  Newport,  has  discontinued  drilling 
for  oil  and  is  planning  to  develop  and 
equip  the  graphite  deposits  on  the  prop- 
erty, which  were  proved  hy  drill  holes  to 
be  extensive.  Two  oil  wells  were  drilled, 
the   first  to  1300   ft.,   in   1916.  and  the  other 
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to  2000  ft.  in  1918.  These  cut  several 
lieds  of  graphitic  material,  with  which  were 
associated  deposits  of  high-prade  amor- 
phous graphite.  The  drill  holes  cut  sand- 
stone beds  in  dejth.  hut  no  absolute  evi- 
fence  of  oil  was  found,  according  to  re- 
port. The  graphite  is  being  developed  by 
a  shaft  90  ft.  deep  near  the  eastern  shore 
of  the  island.  The  selected  material  is 
pulverized  in  a  special  mill,  and  sorted 
into  two  grades  for  shipment.  The  present 
plans  include  more  extensive  development 
of  the  graphite-lwaring  shale  beds,  which 
in  places  are  several  feet  thick,  and  which 
appear  to  occur  at  different  horizons.  Ar- 
rangements are  being  made  for  the  testing 
of  the  ore  for  concentration,  preliminary 
to  making  plana  for  a  mill  to  operate  on 
an  extensive  scale.  The  company  produced 
150  tons  in  1917  from  preliminary  opera- 
tions. It  has  a  capital  of  J2.noo.noo. 
William  W.  Clark  is  president.  Benitt  J. 
Orkin.  vice-president,  and  Wesley  Alfred 
Gove  is  secretary  and  treasurer,  all  of 
Boston.  The  stock  is  traded  on  the  Bos- 
ton curb. 

NEW    YORK — Mar.    11 

The  Texas  Gulf  Sulphur  Co.'s  new  1000- 
ton  plant  is  nearing  completion,  and  will 
soon  be  producing  sulphur.  Property  cov- 
ers larger  portion  of  "Big  Hill."  about  six 
miles  northeast  of  Matagorda  and  20  miles 
south  of  Bay  City,  the  county  seat  of 
Matagorda  County.  It  contains  one  of  the 
largest  sulphur  deposit.'!  in  the  United 
States.  Extensive  drilling  to  prove  this 
field  has  been  done,  and  further  develop- 
ment is  still  under  wa.v.  •Some  wells  have 
been  completely  equipped  for  production. 
Plant  consists  of  10.000-hp.  steam-boiler 
installation,  "booster"  pumps.  superheater.s. 
compressors,  and  electric  generators.  In 
connection  with  plant  is  also  a  complete 
machine  shop  and  warehouse.  Railroad 
connection  from  Gulf.  Colorado  &  Santa 
Fe  has  been  built  and  deep  water  wells 
drilled  and  canals  are  being  dug.  New 
town  of  Gulf,  for  accommodation  of  em- 
ployees, has  been  finished. 

West  Tpxax  Salphar  Co.  elected  a  new 
management  as  follows  at  the  recent  an- 
nual meeting:  .lohn  K.  Zinc  of  Baltimore, 
president  :  Blair  Ferguson.  A.  W.  Pussey. 
P.  T.  Sharpies,  all  of  Philadelphia,  di- 
rectors. Company  has  complete  plant  for 
treating  sulphur-bearing  material,  including 
specially  designed  retorts  for  liquating  by 
means  of  superheated  steam.  Technical 
difficulties  have  developed  in  operating,  and 
change  of  method  is  considered.  Property 
Is  situated  about  12  miles  from  Oria  sta- 
tion. Santa  Fe  R.R..  Pecos  River  division. 
One  other  treatment  plant  has  been  erected 
in  the  district,  on  the  Michigan  prop- 
erty, about  three  miles  southwest  from 
West  Texas,  and  not  now  in  operation.  The 
Standard  .Sulphur  Co..  financed  in  Detriot. 
has  suspended  plans  for  development,  and 
property  is  under  contract  to  new  interests. 
Consideration  la  being  given  to  plans  to 
utilize  the  mixed  sulphur  and  gypsum  prod- 
uct, without  treatment  other  than  grind- 
ing, for  application  to  the  soil  to  assist  in 
increasing  fertility.  The  district  lacks  a  rail- 
road, which  hampers  development  generally. 

VICTORIA.    B.    C— Mar.    13 

The  Cnnatrnrllon  nf  Roadn  In  Mineral 
Claim*  in  British  Columbia,  as  will  .as  that 
of  trails  and  bridges.  Involved  an  expendi- 
ture of  J207.523.St  by  the  provincial  gov- 
ernment since  late  in  1916.  according  to 
a  recent  announcement  in  the  provincial 
legislature  by  William  Sloan.  Minister  of 
Mines.  He  explained  that  originally  the 
BUm  %-oted  for  this  purpose  was  J200.000. 
which  amount  had  been  supplemented  dur- 
ing the  ses,«lon  of  ini«-in  by  $75,000  Since 
.Tan     1.     1917.    there    li.ive    b.  en    l.iiilt     with 


government  aid  98  J  miles  of  mining  roads, 
and  758  miles  of  mining  trails,  and  4371 
miles  of  mining  roads  and  420J  miles  of 
mining  trails  have  been  repaired.  These 
roads  and  trails,  it  is  explained,  all  were 
of  such  a  character  as  to  be  of  service,  al- 
most solely,  to  mines  in  the  first  stages  of 
development,  or  claims  on  which  work  was 
proposed,  and  which  were  sufficiently  en- 
couraging in  their  prospects  to  warrant  the 
expenditures.  Under  the  terms  of  the 
Mineral  Suirey  .and  Development  Act. 
which  provides  the  government  power  to 
extend  the  help  indicated,  the  government 
mining  engineers,  on  receiving  applications 
for  aid  in  building  roads  or  trails,  must 
visit  and  report  on  the  district  or  the  prop- 
erty it  is  intended  to  open  up.  If  their  re- 
ports are  favorable,  the  Minister  of  Mines 
may  authorize  the  expenditure  of  50  per 
cent   of   the   estimated   cost. 

Con8trnction  of  the  Paeiflc  Great  Eastern 
Ky.  to  Prince  George.  B.  C.  will  be  pushed 
this  season,  according  to  a  recent  announce- 
ment by  Premier  John  Oliver,  the  informa- 
tion being  of  particular  interest  to  the 
mining  industry.  Steel  was  laid  from  Clin- 
ton to  Williams  Lake  last  year,  a  distance  of 
42  miles.  In  effect,  the  section  intended 
for  completion  this  season  will  make  a 
north-south  line  about  460  miles  long  con- 
necting Vancouver  with  the  Grand  Trunk 
Pacific  Ry.  Eventually,  the  road  will  be 
extended  north  from  Prince  George  through 
Pine  Pass  to  the  Peace  River  country  and 
a  connection  with  the  Edmonton.  Dunvegon 
&  British  Columbia  Ry.  That  portion  of 
the  road  which  is  to  be  finished  this  season 
will  make  available  for  cheap  large-scale 
mining  a  placer  region  which  has  yielded 
about  $50,000,000  from  a  small  area  and 
yardage,  though  handicapped  by  high 
freight  cost.  That  is  to  say.  there  will  be 
a  new  and  profitable  field  for  gold  dredg- 
ing, hydraulicking.  hydraulic-elevating  and 
other  large-scale  methods.  In  lode  mining 
it  will  permit  the  development  of  three  gold 
mines,  two  silver-lead  and  one  copper,  the 
testing  of  many  prospects  and  the  pros- 
pecting of  wide  areas.  The  region  has 
coking  coal  and  tungsten.  It  possesses 
all  the  requisites  for  a  smeltery  except 
blocked-out  ore. 

TORONTO,    ONT. — Mar.    Ig. 
A    nranrh    Line    of    T.    &•    N.    O.    Railway 

will  be  built  to  the  Kirkland  Lake  camp 
by  the  Ontario  government,  according  to 
a  statement  that  has  been  issued  by  the 
latter,  after  careful  investigation  into  the 
mining  conditions  and  requirements  at 
Kirkland  I.«ike.  Apart  from  the  advantage 
of  the  road  in  lessening  the  cost  of  opera- 
tions, this  decision  is  expected  to  have  Im- 
portant results  in  attracting  capit.al  as  con- 
firmatory evidence  of  the  gold-producing 
value  of  the  district. 

The  Canadian  Copper  Co.,  which  Is  the 
producing  end  of  the  International  Nickel 
Co..  produced  at  its  smeltery  during  1918 
about  6500  tons  of  matte  a  month.  In 
January.  1919.  the  production  was  about 
4000  tons :  In  February.  3000  tons ;  and 
starting  Mar.  1  the  output  was  reduced  to 
2000  tons.  There  Is  talk  of  a  still  further 
reduction  to  1000  tons.  The  company's 
confidence  in  the  future  is.  however,  ex- 
pressed by  the  fact  that  its  entire  or- 
ganization is  being  retained.  Previous  to 
the  war  .about  40""'r  of  the  output  of  nickel 
went  Into  armament  and  60';  Into  peace 
products.  Production  was  showing  a  nor- 
mal lncren.se  of  about  10';  a  year,  and  the 
expectation  was  that  had  the  war  not  oc- 
curred the  normal  production  would  have 
been  nearly  up  to  the  output  for  last  year. 
II  Is  onlv  a  question  of  time  until  the 
market  for  nickel  broadens  sufficiently  to 
permit   of   much   more   extensive   operations. 


A  Bine-Sky  L,aw  will  soon  be  brought 
before  the  present  House  by  the  Province 
of  Ontario.  The  necessity  for  some  such 
legislation  is  evident,  but  there  is  a  feeling 
that  the  proposed  act  is  hardly  elastic 
enough  and  that  too  much  power  is  given 
into  the  hands  of  one  man.  It  is  felt 
that,  as  mining  is  such  a  different 
class  of  enterprise  from  the  ordinary  In- 
dustrial, there  should  be  a  separate  com- 
missioner for  that  branch.  The  proposal 
to  limit  the  appeal  from  the  decision  of 
the  commissioner  to  the  Ontario  Railway 
.tnd  Municipal  Board  does  not  meet  with 
approval.  The  bill  provides  for  the  ap- 
pointment of  a  commissioner  by  the  Lieu- 
tenant Governor  in  Council.  No  shares 
are  to  be  sold  or  ottered  tor  sale,  nor  shall 
any  advertisement  or  circular  be  issued 
or  published  soliciting  the  purchase  of 
shares,  in  any  company  not  registered  un- 
der the  act.  Companies  desiring  registra- 
tion must  file  with  the  commissioner  a 
statement  showing  in  detail  the  plan  on 
which  it  proposes  to  transact  business ; 
copy  of  all  contracts,  shares  or  instruments 
which  it  proposes  to  make  with  or  sell  to 
its  contributors  ;  statement  containing  name 
and  head  office  ;  an  itemized  account  of  its 
actual  financial  condition,  the  amount  of 
its  property  and  liabilities,  and  such  other 
information  as  the  commissioner  may  re- 
quire. No  amendments  to  the  charter,  by- 
laws or  constitution  shall  become  operative 
until  they  have  been  filed  with  and  ap- 
proved by  the  commissioner.  Every  com- 
pany must  file  its  written  irrevocable  con- 
sent that  actions  may  be  begun  against  it 
in  the  Supreme  Court  of  Ontario  by  service 
of  process  on  the  commissioner.  The  com- 
missioner may  make  an  examination  of  the 
affairs  of  the  company  at  its  expense.  A 
company  shall  have  the  right  to  appeal  to 
the  Ontario  Railway  and  Municipal  Board 
from  the  refusal  of  the  commissioner  to 
register  it.  When  a  comp.any  is  formed 
for  the  purpose  of  undertaking  commercial, 
industrial,  and  manufacturing  enterprises 
in  Ontario,  or  the  development  of  natural 
resources,  .and  it  has  not  at  the  time  of 
application  appeared  that  the  company  can 
make  a  fair  return  on  its  shares,  the  com- 
missioner m.ay  grant  interim  registration 
and  may  impose  the  following  conditions; 
Limiting  the  amount  that  may  be  paid  for 
organization  expenses  and  commission  on 
the  sale  of  shares ;  requiring  payment  of 
all  moneys  to  a  trustee  until  a  certain 
amount  has  been  raised  within  a  certain 
time:  and  limiting  the  amount  of  shares 
that  may  be  paid  for  property  or  services 
rendered.  Failure  to  obser%'e  the  conditions 
may  result  in  revoking  the  interim  registra- 
tion. Provision  is  also  made  for  the 
registration  of  dealers,  the  license  to  be 
good  for  one  year.  Every  company  must 
file  with  the  commissioner  e.ach  year  a 
complete  statement  of  Its  financial  position 
and  such  other  information  as  the  com- 
missioner may  desire,  and  failure  to  do 
this  will  result  in  caticellation  of  the  license 
or  registration.  Every  company  shall  be 
subject  to  examination  by  the  commissioner 
at  any  time  that  he  may  consider  It  ad- 
visable, and  for  that  purpose  the  commis- 
sioner m.ay  exercise  the  powers  of  In- 
vestigation conferred  on  the  Ontario  Rail- 
way and  Municipal  Board,  and  may  order 
that  the  costs  of  such  examination  be  paid 
by  the  company.  Failure  to  pay  such  costs 
will  result  in  revocation  of  Its  registration 
and  cancellation  of  the  license  of  its  agents 
or  dealers  Registration  may  also  be  re- 
voked and  the  license  of  the  company's 
agent  cancelled  at  any  time  that  the  com- 
missioner may  consider  that  the  assets  of 
the  company  are  less  than  the  liabilities,  or 
that  the  business  of  the  company  Is  being 
conducted  In  a  manner  prejudicial  to  the 
i-  t.rests    of   stockholders. 
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ALAOK.t 

FRnRrART  SIIirMR>rr3  of  domesllo 
copper  ore.  matte,  etc..  from  Alaokn  to 
United  Hinies  were  S2WS  gross  tons;  copiier 
contents  were  .%.178.fi.H  lb.  and  the  vahie 
waa  II. .11.1. 367.  January  shipments  were 
|0,33(  gross  Ions;  copper  contents.  6.S18.- 
504    lb.;   and   value,   ll.r.39.767. 

KEMNECOTT  COPPER  (Kennecolt)  — 
Fehniarv  production.  Including  that  of 
Braden  Copper  Co  .  warn  5.292.000  lb.  :  Jan- 
uary.   10040.000   pounds. 


AI..\II\MA 

Clay    County 
PIN'IR   GRAPHITE    i  Ashlnndl— Orountl 
broken  on  Jan.    1    for  graphite  mill  of  esti- 
mated   capacity    of    2i>i>    tons    In    10    hours. 
To  ha  complete  al>oul   July   1. 

ARIZONA 

Corhlae    County 

SHATTTTCK     ARIZONA      (Blfll>ee>— FIro 
which    broke    out    on    Feb     25    between    700 


and  sno  li-vels  lirnucht  under  control  by 
means  uf  l<ulkhe.'i<llnK.  according  to  BIsbeo 
reports.  tirlglnaled  in  sulphide  ore  and 
gained  headway  for  several  days.  Water 
obtained  from  city  main  and  other  Bourcea 
was  mn  Into  mine.  Atinounced  on  Mar.  8 
(hat  water  would  reach  700  level  within 
two  weeks,   when  fire  would  lv>  qtienched. 

KINO  COPPER  (Rodeo.  N.  Ml— Under 
development,  according  to  company  state- 
ment, for  last  18  months.  Two  double-com- 
parlment  shafts  sunk  to  200  and  300  ft.  r«- 


March  22,  1919 


ENGINEERING  AND   MINING  JOURNAL 


551 


gpectively.  New  power  house  erected  hav- 
ing 200-hp.  gas  engine  and  700-ft.  I.-R. 
compressor.  Installing  new  boilers  at  Ains- 
worth  shaft  and  overhauling  plant  prepara- 
tory to  sinking  to  700  level.  Will  churn- 
drill  part  of  property  during  1919.  Prop- 
erty includes  59  claims  on  east  slope  of 
Chiricahua  Mountains  about  eight  miles 
from  Rodeo,  New  Mexico. 
Gila  County 

IRON     CAP     (Globe) — January    produc- 
tion was  124  cars  ore,  carrying  1.02  to  3.04 
oz.  silver  and  3.S7  to  9.6%  copper.     Copper 
output  was   773,797   pounds. 
Pinal   County 

ARIZONA  HERCULES  (Ray) — Average 
daily  production  in  February  was  733  tons 
ore.  averaging  1.427%  copper.  Extraction 
was  80.50  per  cent. 

RAY       CONSOLIDATED       (Ray) — Feb- 
ruary   production    of    copper    was    4,150,000 
lb. ;  January,  4,470,000  pounds. 
Yavapar  County 

ABB  LINCOLN  (Constellation) — Cross- 
cutting  on  660  level  in  badly  faulted  ground. 

CALUMET  &  JEROME  (Jerome) — Drill- 
ing started  on   101   claim. 

GRAND  ISLAND  (Jerome) — At  present 
progress  500-level  crosscut  will  cut  main 
contact  within  fortnight,  recent  survey 
having  shown  about  300  ft.  more  work  to 
be  done.  Drift  started  on  oxidized  material 
102  ft.  from  shaft. 

JEROME-PORTLAND  (Jerome) — Trans- 
fer of  property  to  new  Jerome-Bisbee  com- 
pany is  being  contested  in  Prescott  court 
by  holders  of  stock  that  had  not  been  recog- 
nized as  valid. 

JEROME  VERDE  (Jerome) — Further 
development  of  orebody  struck  in  Maintop 
workings  shows  width  of  117  ft.  Crosscuts 
have  passed  through  into   barren  schist. 

PIONEER  (Walnut  Grove) — Owned  by 
v.  E.  Messinger,  of  Glendale.  Ariz.,  who 
has  added  compressor  equipment  and  will 
sink  below  present  200  level. 

PITTSBURGH  -  JEROME  (Jerome)  — 
Compressor  repair  parts  received  ;  work  to 
be  resumed  on  500  level  in  two  headings 
and  will  diamond-drill  100  ft.  due  south, 
C.  C.  Arata  in  charge. 

ARKANSAS 

Indep<'ndence    County 

LUCKY  MACK  (Batesville) — W.  A.  Mc- 
Clure  and  R.  V.  McSpadden  developing  160 
acres  manganese  land.  Have  prospected 
vein  one  to  five  ft.  thick  for  400  ft.  Consid- 
ering the  installation  of  steam  shovel. 
Marion  County 
LONNIB  BOY  (Rush) — Development  at 
this  zinc  [property,  recently  taken  over  by 
Stanley  Hanford  and  associates,  of  Bates- 
ville, is  showing  rich  ground.  Will  erect 
mill  when  enough  ground  is  opened  to 
keep   it  in   operation. 

NORTH  STAR  (Yellville) — New  aerial 
tram  completed  and  in  operation.  Mill 
running  steadily,  producing  five  tons  high- 
grade  zinc  carbonate  daily.  Will  hold  pro- 
duction   for  better  prices. 

ONWATA  (Yellville) — First  car  of  zinc 
carbonate  ready.  Will  not  sell  on  present 
market. 

CALIFORNI.* 
Amador  County 
CENTR.-^L  EUREKA  (Sutter  Creek)  — 
Mill  running  steadily  on  good  ore  from 
3450  level  and  winze  below  3500-ft.  point. 
Underground  conditions  more  favorable 
than  for  several  years. 

OLD  EUREKA  (Sutter  Creek) — Deep- 
ening of  thr^e-compartment  shaft  almost 
completed.  Good  ore  disclosed  on  1200. 
1600.  and  2100  levels.  Extensive  develop- 
ment under  consideration.  New  mill  prob- 
ably be  installed  this  year. 
Butte  County 
NATOMAS  COMP.A.NY  (Oroville) — To 
redredge  old  fields  at  one-third  less  cost 
than  original  dredging,  with  expectation  of 
recovering  99%  of  gold  contents.  Planned 
to  replace  soil  in  condition  for  agricultural 
use  Tailings  on  106  acres  from  former 
dredges  redredged  with  profit.  Charles  H. 
Thurman.   superintendent. 

Eldorado   County 
BEAN  HILL   (Placerville) — Placer  prop- 
erty   12    miles    southeast   of   Placerville   be- 
ing"  examined    by    F.    L.    Kendall,    mining 
engineer  of  Denver. 

BURGER  (Placerville)— To  install  .new 
mill  and  electric  hoist.  Situated  within 
town    limits. 

GEORGIA  HILL,  (Placerville)  —  Op- 
tioned by  San  Francisco  men  and  being 
examined  by  W.  E.  Plank,  mining  engmeer, 
of  Sacramento. 


RISING  HOPE  (Placerville) — Abun- 
dance of  water  from  recent  rain  for  operat- 
ing barrel  mill  on  washing  gravel  from  deep 
channel  workings. 

Modoo  'County 

HESS  (Alturas) — Retimbering  nearing 
completion.  Small  mill  has  cleaned  up  $20,- 
000  recently. 

Nevada    County 

SIGNAL  (Rough  and  Ready) — To  be  re- 
opened. Unwatering  started  in  200-ft.  shaft 
and  crosscuts.  Equipped  with  mill,  hoist, 
and  other  operating  machinery. 

Placer    County 

RISING  SUN  (Colfax) — Unwatering  he- 
gun  and  large  pumps  being  installed.  Mine 
formerly  large  producer.  In  litigation  for 
several  years. 

Sierra    County 

BROWTJ  BEAR  (Downieville) — Mine  on 
St.  Charles  hill  will  be  reopened  after  sus- 
pension during  winter  season.  Unwater- 
ing incline  to  extend  drift  to  pay-gravef 
channel. 

BRUSH  CREEK  (Downieville) — Quartz 
mine  south  of  old  Mountain  House  optioned 
by  S.  A.  Hendricks,  of  Wisconsin.  Devel- 
opment to  start  by  May  1. 

Yuba  County 

No.  18  DREDGE  (Hammonton) — Fifth 
of  large  all-steel  dredges  built  by  Yuba 
Manufacturing  Co.  for  Yuba  Consolidated 
Gold  Fields  launched  Mar.  2.  Equipped 
with  18-cu.ft.  buckets,  designed  to  dig  80 
ft    below  water  line.     Cost  about  $500,000. 

COLORADO 
Clear  Creek  County 
RANDOLPH  (Empire) — Randolph  Gold 
Mining,  Milling  and  Tunnel  Co.,  incorpo- 
rated for  purchasing  mming  properl  ies 
formerly  owned  by  Empire  Tunnel  and 
Transportation  Co.  Latter  organization  in 
litigation  for  several  years,  and  properties 
closed  down.  New  company  capitalized  at 
$1,000,000,  and  since  acquiring  Empire 
properties  has  performed  about  $60,000 
worth  of  development  work,  and  repairs 
and  improvements.  Officers  of  new  com- 
pany are :  W,  A.  Snyder,  president  and 
gener.al  manager :  Thomas  P.  Fahey,  vice- 
president  ;  W.  C.  Danks,  secretary  ;  and  W. 
A.  Skinner,  treasurer.  Engineers'  reports 
indicate  mines  contain  approximately  1,770,- 

000  tons  of  low-grade  milling  ore.  hav- 
ing value  of  about  $6.35  a  ton.  Estimates 
have  been  made  on  cost  of  milling  this  ore, 
and  officers  of  company  believe  material 
can  be  treated  at  profit  of  about  $2  a  ton. 

in.4HO 

Boise   County 

GOLD  HILL  AND  IOWA  (Quartzburg)  — 
In  February.  Gold  Hill  property  reported 
to  be  milling  over  100  tons  per  day.  New 
ore  found  on  400  and  100  levels  and  a  raise 
has  reached  surface  also  in  ore.  Iowa  mine 
probably  will  be  operated  again  in  summer 
and  connection  made  with  Gold  Hill.  Con- 
siderable development  and  increase  of  mill- 
ing capacity  planned.  E.  B.  Carter, 
manager. 

,SUo8h»ne  County 
RICHMOND  (.\dair) — Annual  report  for 
last  year  shows  3912  tons  of  copper  ore 
shipped,  which  netted  $23  per  ton.  During 
year  development  work  amounted  to  1685 
ft.,  1220  ft.  being  drifts  and  cros.scuts. 
Shaft  started   from  main  tunnel   since   Jan. 

1  ;  now  down  40  ft.  and  will  go  to  200. 
Officers  and  directors  elected  as  follows: 
J.  E.  Codd,  president  and  treasurer;  H.  W. 
Classen,  vice-iiresident  ;  Charles  H.  Maloy, 
secretary :  B.  N.  Sharpe.  manager ;  all  of 
Spokane.  Peter  Peterson,  director,  of 
Saltese. 

AJAX  (Burke) — Work  suspended  for  two 
months.  A.  C.  Bixby,  general  manager,  con- 
ferring with  controlling  stockholders  in  Bos- 
ton and  Lvnn.  Mass.  Recent  work  has 
been  in  Oorri  Paul  tunnel,  showing  up  strong 
vein  with  much  ore.  hut  not  commercial. 
Will  resume  work  in  Moonlight  shaft,  where 
there  is  two  feet  of  ore  in  drift  toward 
Hercules,  end  line  being  about  600  ft. 
away. 

SUCCESS  (Wallace) — At  delinquent 
stock  sale  following  assessment  of  2c.  per 
share,  231.361  shares  were  sold  at  public 
auction  for  amount  of  assessment  and  costs, 
amounting  to  $23  per  1000.     Mine  closed. 

TAM.\RACK  &  CITSTRR — (Wallace) — At 
annual  meeting  old  ofRcers  and  directors 
were  reelected :  Jerome  J.  Day,  president 
and  manager :  EJugene  R.  Day.  vice-presi- 
dent ;  Harry  L.  Day,  secretary.  Other  di- 
rectors are  Ramsav  M.  Walker,  of  Wal- 
lace, and  P.  M.  Rothrock  and  B.  H.  Knight, 
of  Spokane.     Company  has  sun>lus  in  treas- 


ury of  about  $500,000.  which  directors  de- 
cided had  best  be  held,  owing  to  unsettled 
mining  conditions.  Mine  idle  since  holi- 
days. 

KANSAS 
Joplin    District 

DE  ARMAN  (Miami,  Okla.) — ^Leased  to 
W.  B.  Waugh,  Baxter,  Kan.,  and  R.  J. 
Jones,  Pittsljurgh,  Penn.  Has  been  shut 
down   for   several   months. 

U.  S.  SMELTING  (Baxter) — Using  small 
sleam  locomotive  on  narrow-gage  railway 
connecting  No.  2  mine  with  500-ton  mill  on 
No.  1  lease  west  of  Baxter.  Operation  of 
No.    2    property   just   begun. 

BROWN-HEAD  (Baxter) — Has  started 
operation  of  mill  built  several  months  ago. 
Oil  engines  used  for  power.  Ground  well 
opened  and  plant  temporarily  busy  working 
dump. 

MICHIGAN 

Copper  District 

NEW  INTAKE  AND  TUNNEL  at  Gay 
mills,  under  construction  by  Stanton  com- 
panies to  provide  new  water  supply,  progres- 
sing rapidly.  Tunnel  driven  500  ft.  under 
Lake  Superior  and  advancing  15  ft.  per  day. 
Will  be  2000  ft.  to  half  mile  Tong,  depending 
on  formation  encountered.  Sand  shaft  on 
shore  is  125  ft.  deep,  with  collar  15  ft. 
above  lake  level.  Tunnel  begins  90  ft.  be- 
low lake  level,  and  will  have  overhang  of 
50  ft.  solid  rock,  and  29i  ft.  water  at 
distance  of  2200  ft.  Will  install  three 
electric  pumps,  total  capacity  21.000,000 
gal.,  to  be  driven  by  turbine  operated  by 
exhaust   steam    from   mills. 

CALUMET  &  HECL.4  (Calumet)— Feb- 
ruary production  of  copper  by  company 
and  subsidiaries  was  9.263.868  lb.  :  Jan- 
uary. 11,758,500  lb.  Ahmeek  produced 
1.703,336  lb.  ;  Allouez.  323,502  ;  Calumet  & 
Hecia,  4,495,087;  Centennial,  139.600;  Isle 
Royale,  1,143,915;  La  Salle,  98,312;  Osce- 
ola. 959.918;  Superior,  125,000;  and  White 
Pine,   275,198  pounds. 

KEWEENAW  COPPER  (Calumet) — Re- 
tiring directors  elected  at  annual  meeting. 
Unlikely  that  operations  will  be  resumed 
this    year. 

MICHIGAN  (Rockland) — February  pro- 
duction of  copper  was  132,137  lb.;  Janu- 
ary,  154.256    pounds. 

MOH.A.WK  (Mohawk) — No.  1  shaft,  re- 
opened in  February,  is  producing  about 
14  lb.  copper  per  ton.  ore  being  selected. 
Operating  one  shift  per  day.  (Dre  shipments 
in  February  were  52.000  tons.  February 
production  of  copper  was  1,146,493  lb. ; 
January.    1,169,633   pounds. 

SENECA  (Calumet) — Concrete  skipway 
in  shaft  completed,  and  sinking  resumed. 
Skip  installed,  and  ore  being  brought  to 
surface  from  pocket  at  bottom.  Plant  com- 
pletely equipped,  and,  as  development 
progresses,  will  be  handling  400-500  tons 
daily,  or  enough  to  keep  one  shift  in  opera- 
tion. Mine  operations  will  be  confined  to 
sinking  to  foot  wall  and  beyond  and  cross- 
cutting  back  to  lode.  Drifting  on  lode  will 
be  final   operation. 

WOLVERINE  (Kearsarge)  —  February 
production  of  copper  was  440,905  lb. ;  Jan- 
uary,  399,050  pounds. 

BnSSOTJBI 
Japlin   District 

BADGER  M.  AND  D.  (Joplin)— Mill  of 
250-ton  capacity  completed  and  placed  in 
operation  on  old  Badger  mine  lease,  north- 
west of  Joplin  on  Si>ring  River.  (i)re  will 
be  taken  from  four  shafts,  from  levels  at 
95.  155.  and  185  ft.  T.  E.  Forester,  Enid, 
Okla.,    president    and    general    manager. 

MONTANA 
Ijlncoln   County 

SNOWSTORM  MINES  (Troy)— Milling 
about  6000  tons  monthly.  Operations  hin- 
dered by  weather  late  in  February,  and 
early  in  March.  No,  7  tunnel  advanced 
about   1600  feet. 

Silver    Bow    County 

ANACONDA  (Butte) — The  case  of  Peter 
Geddes  against  the  .Anaconda,  involving 
validity  of  sale  of  Alice  Gold  and  Silver 
Mining  Co.  to  that  company,  will  come  up 
in  U.  S.  Supreme  Court  early  in  April,  on 
appeal  from  Circuit  Court  of  Appeals,  ac- 
cording to  advices  received  by  counsel. 
Geddes  represents  minority  stockholders, 
who  allege  that  Alice  company  is  not  re- 
ceiving proper  compensation  for  its  prop- 
erty. Circuit  Court  held,  one  justice  dis- 
senting, th.it  sale  was  legal.  Alice  prop- 
erty embraces  more  than  200  acres,  in 
northern  part  of  Butte  district,  and  is 
being  mined  at  present  for  silver-zino  by 
Anaconda. 
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SfNSET  M.  &  n.  (Uiiionville) — Com- 
pany'ii  3.S-ton  tlotatioii  mill,  built  I"  treat 
ore  from  .\rizona  mine,  ready  for  opera- 
tion. Long  tunnel  driven  under  Hat  vein. 
Ore   Is   silver  sulphide. 


Mn 


(■<>unt.y 


F'lOt'HE  DISTUirT  i)ri-  shipments  for 
week  ended  Mar.  S  were:  Prince  Consoli- 
dated. 24  cars  :  Virginia-Ix>uise.  eight  ;  Con- 
fiolidated    Nevada-Utah   lessee.s.  one. 


Mineral     Ci 


nty 


r.V.VDEUXRI.V  (Caiidelaria)  —  Large 
bodies  shipping  ore  developed  in  exploring 
below  tunnel  level  in  l-ueVcy  Hill  mine. 
Company  also  owns  Mount  Diablo  and 
.\rgentum  mines.  Output  about  2:;5  tons 
monthly,  shipped  to  Kennett  smeltery. 
Much  milling  ore  exposed.  -\.  J.  Jarmuth 
superintendent. 

X.ve    Counly 

BROUOHEm  DIVIDE  (Divide)— Cros.s- 
cut  on  500  level.  "5  ft.  fmm  shaft,  ex- 
posed 10-ft.  seam  of  ore  and,  nearer  the 
vein,  a  narrower  seam  of  higher-grade  ore. 
Onlv  lateral  worl<  on  other  levt-ls  was  on 
]77  level.  William  Watter.'J  i.^^  superintendent 
and    A.    I.    D'..Vrcy    consulting    engineer. 

DIVIDE  rON.=!nLin.\TE(D  (Divide) — 
Good  surface  plant  installed,  with  10-drilI 
compressor,  driven  by  100-hp.  motor.  Vein 
her.-.  prosi)ected  hv  surface  i-uts.  shows 
well-defined  fissure  at  foot  wall.  Walter 
Harvey  ^Veed  assisted  J.  H.  Miller,  presi- 
dent, in  selecting  site  for  shaft  now  being 
sunk  rapidly.  Richard  Finn,  formerly 
superintendent  at  Tonopah  Belmont  mine, 
in    charge   of    work. 

T)IVIDE  EXTBXSinx  (Divide) — Hoist- 
ing and  air  eciuipment  from  Manhattan 
Morning  Glory  now  in  use.  and  shaft  pro- 
gressing rapidly  from  1.50-tt.  point.  Zeb 
Kendall    president    and    manager. 

EAST  DIVIDE  (Divide) — Shaft  at  330 
ft.  has  entered  lower  breccia  zone,  which 
forms  casing  of  Divide  vein  to  west.  Two 
shifts  of  miners  sinking  rapidly  near  large 
vein  that  outcrops  in  prominent  blow-out, 
where  good  assays  have  been  obtained.  Joe 
Mayer    president    and    manager. 

GOLD  ZONE  (Divide) — Crosscut  from 
northwest  drift  on  500  level  at  foot  wall 
near  Divide  boundary  exposed  two  feet  of 
$20  ore  and  drift  southeast  from  shaft 
crosscut  on  this  level  exposed  ore  of  mill- 
ing grade,  with  9-in.  seam  of  better  grade. 
Drift  advancing  away  from  Divide  mine, 
seeking  another  orebody. 

SfTHERLAND  DIVIDE  (Divide) — Good 
e(iuipment  provided  at  400-ft.  incline  shaft, 
which  will  he  sunk  200  ft.  deeper  while 
lateral  wcirk  progresses  on  300  and  400 
levels.      J     B.    Kendall    manager. 

TONOPAH  DIVIDE  (Divide) — H.  C. 
Brougher.  president,  and  G*'orgt-  Wing- 
field,  vice-president,  now  at  property. 
Opening  of  vein  on  4fi5  level  delayed  week 
beyond  time  expected.  Southeast  drift  on 
36.')  level  advanced  380  ft.  from  shaft  cross- 
rut  and  still  in  high-grad>-  ore.  Crosscuts 
northeast  and  .southwest  started  at  350- 
ft  point  In  this  drift.  Raises  being  driven 
from  .second  and  third  levels  to  connect 
for  air  with  levels  ahov.-.  anil  all  in  good 
ore.  Output.  40  tons  dally,  all  broken  In 
development  work.  Is  hauled  bv  teams  six 
miles  to  MacNamara  mill,  at  Tononah. 
Treatment  cost  15  per  ton.  New  milling 
contract  provides  for  treating  from  40  to 
fiO  tons  dally  Divide  ore  reriuires  great.T 
settling  <apaclty.  but  less  regrindlng  than 
ore  of  Tonopah  mlnen.  Recovery  over  90''; . 
William  Watlers  superintendent,  and  A.  I. 
I>'Arcy    consulting    engineer. 

TONOPAH  niVIDB.Vn  (Divide)— Two 
veins  explored  on  300  level  without  find- 
ing romm>rcln|  ore  In  <|uantltv.  Sinking 
resumed  recently,  and  commercial  or*-  said 
to  have  heen  opened  In  shaft  below  300 
level  Prop»'rtv  well  eciuipped  and  ndjolnn 
Brougher.  n.nrlv  In  line  with  Divide  vein. 
K     P     Culllnan    Is   superintendent. 

TDNOPAH  MASBROfCK  (Divide)  — New 
e<iulpmpnt  delivered  at  |i)0-fi  «hnft.  whicli 
Is  being  reilmbered  Timnel.  900  ft.  long, 
being  exieniled  and  nearing  main  lode  of 
mountain       Marry   K    Hnici-   superintendent. 

ORIGI.VAL  KI>ONYDKK  AND  GOLDEN 
STATE  (KInndyke)-  Two  chief  producers 
of  Klondyke  district,  miilway  between  Gold- 
fleld  and  Tonopah.  have  changed  hands. 
New  owners  idan  tr»  tmlld  large  concen- 
trator and  pipe  water  from  Klondyke  wells, 
three   miles   distant 

CONSOLIDATI-ni  MAVFI,OWEM  (Plon- 
eer)- Mill  testa  Indicate  high  recovery  by 
all-sllming  process  to  Iw   Instivlled  soon     To 


enlarge  15-stamp  mill  to  at  least  150  tons' 
capacity.  A  5il-ton  car  of  good-grade  ore 
will    be   shipped   .soon. 

MACN.4MAR.\  (Tonopah) — .Xdditions  to 
mill  include  .xeitling  vais  of  large  diameter. 
Dorr  classifier  and  additional  filler  capac- 
ity. Changes  made  to  enable  company 
to  treat  own  ore,  as  ore  from  Divide  mine, 
35  tons  dailv.  had  Involved  use  of  entire 
mill. 

TONOPAH  BELMONT  (Tonopah) — Bul- 
lion production  for  February  estimated  by 
manager  at  $127.00ii.  I-resident  Clyd.-  .\. 
Heller  has  returned  to  Philadelphia  from 
visit  to  company's  mine  at  Surf  Inlei. 
George  H.  Garry  now  consulting  engineer 
for  company. 


TONOPAH     EXTENSION      (Tonopah)- 
ine  being  explored  on   1760  level. 


TONOPAH  Ml.Vl.N'G  (Tonopah) — Re- 
cover.v  of  $8500  in  February  reported  from 
clean-up  of  company's  mill  at  Millers,  now- 
abandoned  and  to  be  dismantled.  Ore  from 
company's  Tonopah  mines  treated  in  Bel- 
mont   mill. 

White    Pine     C'nanty 

NEVADA  CONSOI,IDATED  (McGilD— - 
February  production  of  copper  was  4,150,- 
000  lb.  ;  January,  4,400, noo  pounds. 

NKW    MEXICO 
Grant     County 

CHINO  COPPER  (Santa  Rita) — Feb- 
ruary production  of  copper  was  3,552,R76 
lb.  ;  January.  4.241,000  pounds. 

OKL.VHOM.X 

■loplin    DiKtriet 

EAGLF:-PICHER  (Joplln )— Electric  mo- 
tor installed  underground.  Will  do  away 
with  mules  entirely  underground,  if  »-lec- 
tric  haulage    is   satisfactory. 

POOR  ROT  (Miami) — .\fter  abandon- 
ment, new  company  has  taken  over  prop- 
erty and  opened  good  ore.  Hand  jigs  being 
installed.      Mill  will  not  be  used  at  present. 

TRI.-VNGLE  (Miami,  Okla.)— Mill  on 
plant  near  Commerce  being  torn  down,  and 
mine  will  lie  altaiidoned. 

SOITH    I>.\KOT.\ 
renningtiin  County 

AMERICAN  TIN  (Hill  City)— Will  pui- 
chase  a  Telsmith  gyratory  crusher,  a 
Hardinge  conical  ball  mill,  three  Richards 
pulsator  classifiers,  one  settling  cone,  .in 
electric  furnace,  two  oil  storage  tanks  an. I 
other  .-i|uipmenl  at  an  outlay  of  a|ipr.)xi- 
matelv  $21,000.  Ralph  A.  .Meyer,  engineer.  In 
charge.  c.  P.  Hland.  so.",  Chestnut  SI.. 
St.   Louis,   Mo.,   treasurer. 

VTAH 


AMERICAN  EAGLE  (Farmington)  — 
Tunnel  to  cut  vein  .showing  ore  on  surface, 
now   In    175   feet. 


.luuh   (i 


GEMl.Vl  (Eureka)— Will  provide  r.iio- 
gal.  additional  pumping  capacity  for  both 
this  and  .idjoining  Ridge  &  Valley,  If  ore 
showing  below  1800  Icvil  continues  gooil 
as  at  pre.uent. 

Salt    lAkr    County 

ALBION  CONSOLIDATED  (Alta) — Min- 
eralization showing  at  depth  of  800  ft.  he- 
low  and  Kill  ft.  to  north  of  old  product lv<- 
Wellington   workings. 

SELLS  (Altai  — Following  elected  as  dl- 
rectiirs ;  A.  O.  Jacobson.  president.  John 
Zinc,  vice-president  ;  W.  H.  Weigher.  J<din 
Gallailier  and  Dr.  J.  F.  Flynn.  A-s.^essment 
of  le.  a  share  levied,  due  Apr.  12  and  d.-- 
Ilnquent  May  5.  Op.-ratlons  carried  on 
Ihrough  winter  Shipments  hninper.'d  by 
bad  roads 

.Salt     l.afcr    Counly 

OHIO  COPPER  (Bingham  Canyon)  — 
January  production  of  copper  was  395,150 
lb.:   Dei-ember.    183.311    pounds. 

I'TAM  COPPER  (Bingham  Canyon)  — 
February  production  of  copper  was  lii.33.'i,- 
"On  lb.:  January,  I0,.-,(io.ono  pounds. 

ITAII  METAL  AND  TCNNEL  (Salt 
|j>ke  City)  — .Vote  sent  to  stiwkholders  of 
special  meeting  to  be  held  In  Portland.  Me. 
Mar  2fi  to  authnrlto  $750,000  bonds,  and 
Increase  capital  stock  from  725.000  shares. 
$1  par.  to  800.000  shares,  same  par.  Com- 
pany has  l.«sue  of  $225,000  of  «■;  con- 
vertible bonds  due  Apr  I  :  majority  of 
holders  of  these  said  to  be  willing  to  lake 
new  bonds  In  exchange. 


M  .\>HIN«iTON 

Kerrj     County 

ADDI.SON  COPPER  (Keller)— To  install 
boiler  and  small  .-ompres.sor  plant.  Part  of 
machinery  shipped  to  Wilbur,  28  miles  from 
Keller. 

ILLINOIS  COPPER  AND  SILVER 
(Keller) — Plans  extensive  development.  I'n- 
der   new   management. 

WALLA  WALI^V  COPPER  (Keller)  — 
To  start  new  50o-ft.  tunnel  .soon. 


Strv 


County 


C.*X.4I).* 

British    Columbia 

COPPER  DISCOVERY  reported  at  head 
of  Gun  Creek  on  Copper  Mountain,  in 
Mackinnon    Mountain     Range. 

GRA.NBT  (riNSOLin.VTED  (.\nyox)  — 
Smeltery  operation  still  suspended  owing  to 
recent  fire.  Repairs  will  take  about  a 
month.  Question  of  acceptance  by  em- 
ployees of  propo.sal  to  return  to  sliding 
wage  scale   is  still   undecided. 

GR.-\..NlTE-POORM.\  .N  ( Nelson  l-^Ktioife- 
nay  Gold  Exploration  Co..  operating  this 
property,  bonded  from  Kootenay  Gold  Co.. 
expected   to  resume  work  soon. 

CONSOLIDATED  M.  AND  S.  (Trail)  — 
Ore  shipped  to  smeltery  week  ended  Feb 
28  was  7386  tons,  compared  with  6921  tons 
preceding   week. 

M.-^NDY  (Schist  Lake) — Ten  thou.sami 
Ions  copiJer  ore  hauled  from  mine  to  Stur- 
geon Lake  sine*-  Jj^nuary.  and  w-ill  be 
brought  to  The  Pas  by  water  in  spring  and 
shipped    to    Trail    smeltery. 

Ontario 

FEBRUARY  SHIPME.VTS  of  silver  ore 
over  Temiskaniing  &  Northern  Ontario  It\  . 
were  1187  tons  of  2oO(l  lb.  Buffalo  shiiiped 
220  tons;  Coniagas.  219:  Dominion  Reduc- 
tion. 95.  Hudson  Bav.  31  :  Kerr  Lake,  74  ; 
La  Rose.  74:  McKinley-Darragh.  239: 
O'Brien.  96  :  Penn-Canadian.  52  :  Trethe- 
wey.  41  :  and  Pittsburg-Lorrain.  47.  Above 
was  .shipped  ti. :  Deloi ..  S.  and  R..  491 
tons  ;  Coniagas  Reduction,  87  ;  and  Ameri- 
can S.  and  R..  609  Alexo  shipped  83.5  tons 
nickel  ore. 

CULLEN-RENAUD  (Boston  Creek)— 
Shaft  down  5li  ft  .  with  satisfactory  re- 
sults.    Will  be  continued   to  150  feet. 

KERR  L.\KE  (Cobalt) — February  pro- 
iliiclion  of  silver  w;is  95.313  oz.  :  Januarv. 
1 18.985  ounces. 

McKI.VLEV-DARRAGH  (Cobalt) — Pump- 
ing eijuipment  with  daily  capacity  of  350 
tons  ready  for  pumping  sand  from  tied  of 
Cobalt  Lake  to  oil-flotation  mill  as  soon 
as  weather  permits. 

NIPISSING  (Cobalt) — No  shipments  in 
February,  though  company  mined  ore  of 
.stimated  value  of  $243,176. 

RI'RNSIDE  (Kirkland  Lake)— Thirty 
Ion  mill  pronounced  in  good  working  con 
ditlon. 

ONTARIO  KIRKLAND  (Kirkland  Lake) 
-Shaft  down   150  ft.  and  still  in  vein.    Will 
go   to  300    feet. 

DOME  EXTENSION  (Porcupine)— Op 
lion  to  Dome  ratifi»*d  by  shareholders,  ami 
work  start. d  on  600  and  1050  levels  to 
explore  Dome  Extension  ground 

.\TL.\S  (W.-st  Shining  Tree) — Company 
formed  to  develop  group  of  claims  compris- 
ing 400  acres. 


N.\COZARI  coN.'^OLl DATED  (DouglH^• 
.\rlz. )  —  Main  development  tunnel  advanced 
over  100  ft  In  February  with  hand  drills 
Machine  drills  Installed  on  Mar  3.  It<<ad- 
Ing  now-  In  hnnvlated  zone  showing  stil- 
phldes  of  silver,  lead,  and  copper.  Com- 
jinny  pushing  development  work,  sloping 
being  limited  to  extracting  gold-sllver-lend 
ore. 

rHii.R 

CHILE  COPrEH   (Chuqulcamatn)- Feb- 
ruary   production    of   copper    was    5.S7*,00ii 
lb  :  January,  S. 878. 000  :  and  Peoember.  |o 
902.000   pounds. 

CnOHKN 

ORIENTAL    CONSOLID  VTED     lUnsani 
February   clean-up    was    $»8.«on 
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The  Market  Report 
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sii,\):r  and  stf.klinc  kxchangk 


Sterl- 
change 

Silver 

Miir. 

.Sterl- 
ing 

ehange 

Silver 

.Mar. 

New 
York, 
Cents 

L,in- 
don, 
I'enre 

New 
York, 
Cents 

Lon- 
don, 
Penee 

13 
14 
15 

4.7575 
4  7575 
4.7575 

lOli 

loi; 

104 

47J 
47J 
47i 

17 
18 
19 

4  7575 
4  7575 
4.7575 

lOli 
1011 
lOli 

47 

47 
47 

New  York  quotations  are  as  reported  by  Handy 
&  Haniian  and  are  in  ct-nta  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  923  fine. 


DAILY  PUICES  OK   METALS 

N   NEW 

YORK 

Copper 

Tin 

Lead 

Zinc 

Electro- 

Mar. 

Ivtie 

Spot.t 

N.  Y. 

St.  L. 

St.  L. 

14f 
@I4, 

5  20 

4.95 

6  05 

13 

68 

@5  25 

@5.05 

@.6.  10 

14 

5.15 

4   95 

6.05 

14 

(3)  1  4i 

68 

(S.>5.25 

@5.05 

@6.  10 

14 

5.15 

4  95 

6  05 

15 

®I4, 

68 

(3  5  25 

@5.00 

(5  6   10 

14 

6.15 

4.95 

6.  10 

17 

(a,  14 

68 

@5.25    @5  00-, 

@6.I5 

14 

5.15        4.95 

6.  12.5 

18 

@1M: 

68 

@5.25    (nSOO 

@6.  I7J 

14 

5.  15         4.95 

6.I2J 

19 

&  1  41 

68 

fe5  25    @ 5  00 

@6.  17! 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies. 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New- 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
vnTf  bai>,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.  05r.  per  lb.  is  ehargfd  and  there  are  other  extris 
for  other  special  shapes.  C-athoder,  are  sold  at  a  dis- 
count of  0   I  25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 

tFor  American  tin  of  99%  grade. 


Copper 

Tin 

Lead       Zinc 

.Standard 

Elee- 
tro- 
lytir 

Spot 

3M. 

Spot 

1 

.\!ar. 

.Spot 

3M. 

3  ^L!Spo^, 

13 
14 
15 

17 
18 
19 

76! 
76! 

77 
79 
77i 

721 

."* 
73 
74'. 
74; 

80 

81 
811 
82 

24li 
241 

238 
238 
237 

233 
232 

229; 
2291 
230' 

28 
28 

28 
28 
28 

1 
25!|  38 
255    38! 

1 
25!    38 
261    39 
27'    39 

in)  No  quotations. 

The  above  table  gives 
London  Metal  P^xchange. 
sterling  per  ton  of  2240  lb. 


he  closing  (juotationti  „ii 
All  prices  are  in  pounds 


Metal   Markets 

NKW     YOKK — Mar.     19,     191» 

The  special  feature.s  of  the  markets  this 
week  were  increased  activity  in  copper  Jind 
zinc.  Copper  was  firmer  in  tone,  and  in 
zinc  there  was  a  slight  advance  in  price. 
Lead,  on  the  other  hand,  was  duller  and 
distinctly  weaker 

Copper.  Tin,   Lead  and  Zinc 


il   businc 


was  do 


Copper — An   ii  .       .,     ■  . 

and  producers  wen-  firmer  in  their  prices, 
almost  all  asking  ISc.  delivered,  equivalent 
to  143c  cash.  New  York,  and  geltinE  that 
price  for  a  large  part  of  the  business.  How- 
ever there  was  still  some  shading  nf  prices 
and '  indirect  conce.ssions,  down  to  a  basis 
of  143c  cash.,  New  York,  and  export  busi- 
ness  was   done  at    that    ngure.      A    particu- 


larly noteworthy  development  of  the  week 
was  considerable  inquiry  from  abroad  and 
the  consummation  of  some  respectable 
business  for  export.  The  stocks  of  copper 
in  Great  Britain  and  Prance  are  known  to 
be  large,  but  it  is  conjectured  that  thev 
are  not  being  offered  for  sale  in  ways  that 
appeal  to  buyers,  who  prefer  tO  some  ex- 
tent to  purchase  new  oopjier  in  this  market. 

During  the  week  freight  rates  have  ad- 
vanced, and  against  the  Former  rate  of 
Ic.  per  lb.  the  present  quotation  is  l.'.'aljc.. 
but  what  can  be  done  is  nearer  the  lower 
figure    than    the    higher.     ^ 

Copper  Sheets — The  base  price  of  copper 
sheets  is  22Jc.  per  lb.  Copper  wire  is  quoted 
at  17(gl7Jc.  per  lb.   f.o.b.  mill,  carload  lots. 

Tin — There  were  no  new  features  of  in- 
terest   in   this   metal. 

L,ead — Lead  was  more  freely  offered  from 
many  quarters,  and  order.s  ror  lot.s  of  con- 
siderable size  were  taken  at  sharp  con- 
cessions. The  market  was  decidedly  duller 
than  in  the  previous  week  and  the  aggre- 
gate of  transactions   was  less. 

Zinr — There  was  an  Increase  in  the 
volume  of  business,  whrch  swelled  to  fair 
proportions,  a  large  part  of  it  being  ap- 
parently of  speculative  character.  However, 
there  >vas  some  buying  by  consumers.  The 
effect  of  the  demand  was  to  advance  the 
price    moderately. 

Zine  Slie«ttt — The  quoted  price  of  zinc 
sheets    is    $11    per    100   pounds. 


Other    Metals 


.Vluniiniini — Prices  quoted  range  from 
I'Dift-Slc.  There  is  a  slightly  better  feel- 
ing in   this   market. 

Aiitiinon.v — This  market  was  dull  and 
weaker,  small  business  being  done  at  QlfU 
7c.  for  spot.  There  was  scarcely  anything 
reported  in  futures,  but  shipments  were 
offered  at  fi^'iitig  cents. 

Bismnth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.   for  wholesale   lots — 500   lb.   and  over. 

Cadmium — Quoted  at  $1.40  per  lb.  in  lots 
of    500    pounds. 

Niokel — Ingot,  4nc.  ;  shot,  43c.  :  electro- 
lytic,  4f)C.  per  poinid. 

Quirksilver — The  decline  continued.  At 
the  close  we  quote  the  market  at  $70,  un- 
settled. San  Francisco  reports,  by  tele- 
graph.   $72.    steady. 

Silver  and  Platinum 

Silver — Silver  remains  unchanged  in  Lon- 
don and  New  York.  It  is  still  necessary 
to  secure  licenses  from  the  Federal  Reserve 
Board  in  order  to  export  the  metal.  There 
were  no  London  shipments  in  the  last 
week.  T'nder  date  of  Feb.  2  7.  I.,ondon  ad- 
\-ises  that  there  is  decided  weakness  in 
Shanghai  exchange,  which  for  the  fir.st  time 
in  many  months  is  a  shade  below  parity. 

Mexican  dollars  at  New  Y'ork:  Mar.  13, 
775;  Mar.  14.  77J;  Mar.  15,  77J  ;  Mar.  17. 
775;  Mar.  18,  77i  :  Mar,  19,  77i. 

Platinum — Fairly  active.  We  quote  re- 
fined  ingot   at    $99'??  ino. 

Palladium — ^Ve  quote   $115@125. 

Zinc  and  Lead  Ore  Markets 

.Inpliii,  Mo„  Mar.  15 — Blende,  per  ton, 
high,  $4.').l";  basis  fiO';  zinc,  premium. 
$42.5111/41.50;  Prim.-  Western,  $41'ii4n; 
sludge.  $:!n'i(37;  flotation,  $35:  calamine, 
basis  4(1';  zinc,  $2fifi25.  .\verage  selling 
prices:  Blende.  $42;  cjilamine,  $30.54;  all 
zinc    ores.    $41.79. 

Leail,  high,  $fi2.80  ;  basis  "8ft<;;  lead,  $60; 
average  selling  price,  all  grades  of  lead, 
$nil.in   per   ton. 

Shipments  the  week:  Blende,  8798;  cala- 
mine, 199;  lead,  1091  tons.  Value  all  ores 
the    week,    $475,570. 

Puyers  stood  firm,  on  offerings  of  $40 
basis  for  Prime  Western  grades,  and 
sellers  were  firm  against  selling,  until,  on 
Friday,  it  became  known  that  one  compan.v. 


with  10,000  tons,  had  sold  ir.rio  tons  on 
$40 ;  then  there  was  a  scramble  among  i 
number  to  sell.  One  purchasing  company 
took  4500  to  5000  tons,  and  others  bought 
liberally. 

Plattevillr,  WIk..  Mar.  1,5 — Blende,  basis 
SO'/,  zinc,  $45  base  for  premium  grade  and 
$41  base  for  high-lead  blende.  Lead  ore 
basis    SO';    lead,    $60   per    ton. 

Shipments  reported  tor  the  week  are 
2271  tons  blende  and  11  o  tons  galena.  For 
the  year  to  date  the  totals  are  19,601  tons 
blende,  979  tons  galena,  and  73  tons  sul- 
phur ore.  During  the  week  3464  tons 
blende  was  shipped  to  separating  plants. 

Other  Ores 

Chrome    Ore — No    business. 

Manganese    Ore — No    business. 

.Mol.vlideiium  Ore — No  business  reported 
The  market  is  quoted  nominally  at  80(5  85c. 
per    lb.    of    molybdenum    sulphide. 

Tungsten  Ore — No  business  was  reported. 
There  is  probably  still  .some  fair  quantitv 
of  ore  that  will  be  pressed  for  sale  on  which 
low  ciuotations  will  be  made,  but  it  is  the 
common  understanding  that  the  big  stock 
that  exists  is  in  strong  hands  and  will  not 
be  offered  at  any  such  price.s  as  have  been 
made  recently  on  forced  sales. 


Other  Minerals 

Pyrites — Spanish  pyrites  is  quoted  at  17c 
on  the  basis  of  10s.  ocean  freight. 

Iron  Trade  Review 


NEW    YORK — Mar 


19 


Whatever  price  changes  result  from  the 
meeting  now  on  at  Wa.shington  (Wednes- 
day), says  "The  Iron  .Vge."  the  week's 
market,  scant  as  business  has  been,  has 
further  emphasized  the  downward  tend- 
ency. Reports  have  been  widespread  of 
sales  of  basic  iron  at  $25  at  furnace,  rep- 
resenting a  reduction  of  $5  a  ton.  One 
of  these,  assigned  to  the  Chicago  district, 
has  been  denied  by  the  reputed  sellers. 
The  amount  involved  was  15,000  tons  .\n 
Ohio  sale  of  10,000  tons  seems  better  es- 
tablished, and  one  in  the  Fast,   also  at    $25. 

Representing  a  similar  decline  in  semi- 
finished steel  is  a  sale  of  slabs  to  an  Kast- 
ern  mill  at  $40,  and  in  heavy  sheets  there 
have  been  concessions  of  $6  a  ton  from  the 
prices  prevailing  early  in  the  year.  Ferro- 
manganese.  spiegeleisen,  and  ferrosilicon 
have  all  yielded,  the  first  two  being  still 
conspicuously  over-produced. 

The  week's  delay  has  added  to  the  prob- 
lems of  the  steel  manufacturers'  committee. 
Merchant  pig-iron  makers,  at  their  separate 
meeting  last  week,  formally  declared  against 
reducing  their  prices  unless  the  wav  could 
be  opened  by  reductions  In  raw  material 
and  labor  cost.s.  The  Class  3  steel  works 
— those  which  must  huv  pig  iron  at  the 
market  price — strongly  protested  that  re- 
ductions in  their  products,  without  a  cut 
in   pig   iron,    would   close   their   plants. 

-Vniong  leading  producers  of  steel  there 
has  been  no  change  in  the  feeling  that  price 
reductions  at  this  time  will  not  produce  the 
desired  revival  in  buying.  Reductions  in 
copper,  more  drastic  than  have  been  pro- 
posed in  steel,  have  not  stimul.nled  d.mand, 
it  is  argued  :  and  the  spelter  market,  with 
the  ririce  below  the  cost  of  well-equipped 
producers,    has    no    semblance    of    life 

Meanwhile  the  Department  of  Labor  at 
Washington  has  reinforced  the  position  of 
the  chief  oh.iectors  to  reductions  in  steel 
by  widespread  propaganda  urging  that  high 
level  prices  are  no  temporarv  thing,  but 
permanent.  Buyers  are  told  that  in  the 
absence  of  special  reasons  for  declines  in 
the  case  of  particular  products  "it  is  safe 
to  assume  that  prices  are  not  going  to 
drop." 

-Another  Washington  development  is  the 
statement  from  the  Industrial  Board  that  a 
general  expectation  of  radical  cuts  in  prices 
can  thwart  the  whole  stabilizing  program  : 
that  the  main  thing  is  not  so  much  the 
extent  of  the  reduction  as  convincing  the 
public  that   the  new  basis  will  be  stabW. 
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Many  Lake  Superior  iron  mines  have 
checked  up  operations,  not  less  than  40  on 
the  MesabI  and  Cuyuna  ranges  having 
closed  temporarily.  Miners  are  petting 
$5.28  per  day  and  surface  labor  receives 
$4.84 — the  highest  scale  ever  paid  in  the 
region.  Freight  reductions  are  considered 
necessary  by  the  mining  companies  if  they 
are  to  meet  the  expectation  of  lower  ore 
prices    entertained    by    blast-furnace    men. 

riTTSBVRGIi — Mar.   18 

The  iron  and  steel  market  has  been  ab- 
solutely stagnant  the  past  week,  as  buyers 
have  been  waiting  on  the  price  reductions 
that  are  expected  to  result  from  Secretary 
Redfield's  price  deflation  efforts.  There  has 
been  a  little  buying,  but  only  of  such  ma- 
terial as  buyers  absolutely  had  to  have 
at  once.  In  pig  iron  the  business  has  been 
chierty  in  carloads.  In  finished  steel  or- 
ders have  run  up  to  500  tons.  On  such 
orders  mills  will  give  the  buyer  the  benefit 
of  the  reduction  on  any  tonnage  unshipped 
at  the  time  of  reduction.  The  Industrial 
Board  recently  made  the  curious  statement 
that  the  reductions  it  hoped  to  bring  about 
would  not  apply  upon  orders  already  placed, 
but  this  of  course  would  not  be  in  ac- 
cordance   with    steel    trade    practice. 

It  is  understood  the  iron  and  steel  indus- 
try's committee  is  meeting  in  New  York 
today,  preparatory  to  meeting  the  Indus- 
trial Board  at  Washington  tomorrow,  that 
being  the  meeting  originally  scheduled  for 
last  Wednesday,  but  postponed  on  account 
of  Judge  Gary's  illness.  It  is  possible  that 
a  schedule  of  tentative  prices  will  be  ar- 
ranged at  today's  meeting,  and  will  be 
approved  by  the  Industrial  Board  tomor- 
row, but  opinion  in  the  trade  is  about 
equally  divided  as  to  whether  the  price 
reductions  will  be  announced  this  week  or 
not  until  late  in  the  month.  It  is  under- 
stood that  the  steel  trade  will  insist  upon 
the  placing  of  fair  sized  Government  or- 
ders, through  the  War  and  Xavy  depart- 
ments, the  Fleet  Corporation  and  the  Rail- 
road Administration,  in  connection  with 
the  price  reductions,  not  simply  for  the 
sake  of  the  orders  themselves,  but  as  an 
assurance  to  the  general  buying  public 
that  the  reduced  prices  are  a  fixture  and 
constitute  a  .safe  level  for  consumers  gen- 
erally  to  act  upon. 

^\■hile  it  is  felt  that  a  considerable  vol- 
ume of  iron  and  steel  buying  is  banking 
up  during  this  period  of  delay  and  un- 
certainty, there  is  no  positive  assurance 
that  there  will  be  heavy  buying  in  case 
prices  are  readjusted.  Even  at  the  best 
it  may  require  some  time  for  buyers  to 
formulate  their  plans,  for  if  there  is  to  be 
heavy  buying  there  must  be  much  con- 
struction   work    undertaken. 

Mill  operations  have  been  decreasing 
somewhat  from  week  to  week,  but  are 
still  remarkably  large  in  view  of  the  ap- 
parent dullness  in  nearly  all  consuming 
Indu.otries  The  mills  appear  to  h.ave  been 
running  with  a  sort  of  momentum,  which 
they  are  f.ist  losing,  and  some  mills  de- 
crease production  materially  from  one  week 
to  the  next.  Steel  production  in  the  cur- 
rent week  may  be  estimated  at  about  T.ITo 
of  capacity. 

Steel  prices  are  quite  well  maintained 
all  along  the  Une,  but  .are  subject  to  but 
little  test,  by  reason  of  the  smallness  of 
individual  infiuiries.  Pl.ites  have  been  shad- 
ed to  the  extent  of  t2  to  $3  a  ton. 

Pllt  Iron^Pro<luctlon  of  pig  Iron  by  mer- 
chant furnaces  has  decrea-wd  farther,  but 
is  still  lari,->>  Shipments  comprise  a  smaller 
proportion  of  output  than  formerly.  Foun- 
dries have  a^TumuIated  some  stock,  but 
have  had  fairly  hea\y  consumption.  The 
market  remains  quotable  as  follows;  I!cs- 
iwmer,  »32  20  ;  basic.  130;  No.  2  foundry, 
$28  :  forge.  $27,  f.o.b.  Valley  furnaces,  with 
$1.40   freiKht    to   Pittsburgh. 

Sleel— Tliere  Is  nothing  at  all  being  done 
marketwise  In  unfinished  steel.  Ship- 
ments of  billets  anri  sheet  h.'irs  np.-ilnst 
contracts  have  materially  decreased.  I'rlces 
are  unchanged  but  nominal  as  follows: 
Billets,  $43. 10  :  sheet  bars  and  small  bll- 
letii,  $47;  slabs,   $tK:  rods,  $ri7. 


Ferroalloys 


Ferromsncnneur — Tlie  market  la  still  in 
ronrrni  by  req.ile  material,  and  not  much 
Is  occurring  even  along  that  line,  nenalo 
SOrf  Ih  iivailable  nt  $150  and  TO"?,  at 
about  $120.  Rt  sellers'  works.  Splegelelsen 
Is  nominal  at  $4.'.,  furnace,  for  IB'",,  with 
no  transactions  reported  to  show  how  much 
actusil  values  arc  below  the  nominal  figure. 

Cok* — Alto»refher  saf Isf .ictory  brands  of 
furnace  coke  for  spot  shipment  or  bnlanee 
of  March  are  available  at  $4,  with  Indif- 
ferent brands  offered  nl  leas.  Foundry  coke 
Is  quotable  at  $4  .'.owd.  the  higher  figure 
representing  the  view  of  two  or  three  pro- 
diieers  who  have  Important  contracts  at 
that   figure      The    rillshurgh   8teel  Co.   has 


purchased  the  Alicia  coke  works.  In  the 
Connellsville  region,  of  the  W.  Harry 
Brown  interest  This  Is  a  finely  equipped 
plant,  shipping  both  coke  and  coal  by  water, 
the  coke  running  a  trifle  high  in  sulphur. 
but  being  quite  suitable  for  making  basic 
iron. 


MONTHLY  AVERAGE  PRICES  OF  METALS 


New  York 

LoDdon 

1917 

1918 

1919 

1917 

1918 

1919 

J«n   .    , 
Feb  .    . 

Mar 

April    . 
May.    . 

July.. 

AUR        . 

Seal.... 
Oct ... . 
Nov  .  . 

75  630 
77  585 
73.861 
73.875 
74  745 

76  971 
79  010 
85  407 

100  740 
87. 332 
S5  S9 1 
85  960 

88  702 
85  716 
as  082 
95,346 
99.505 
99.500 
99.625 
100.292 
101.  t25 
101.125 
101.  125 
101. 125 

101.125 
101.125 

36.682 
37.742 
36   410 
36   96.-! 
37 . 940 
39 . 065 

40  no 

43.418 
50.920 
44  324 
43   584 
43  052 

44  356 
42.792 
43  620 

47  215 
48.980 

48  875 

48  813 

49  077 
49  SOO 
49  500 

48  438 

48  027 

Dec... 

48.492 

Year 

81  417 

96  772 

40  851 

47  516 

New  York  quotations  ( 
London,  pence  per  c 


.  sterling  silver.  925  8ne. 


New  York 

London 

Electrolytic 

standard 

F:iectrolyllc 

1918 

191'J 

1918 

1919 

1918 

1919 

Jan     . 
Feb     . 
Mar... 
April.. 
May,. 

July.:.. 
Aug,  . 
Sept.. 
Oct  .  . 
Nov.... 
Dec. . . 

23  500 
23   500 
23 .  500 
23,500 
23.500 
23.500 

25  904 

26  000 
26  000 
26  000 
26  000 

(a) 

(a) 
16,763 

110  000 
110.000 
110.000 
110.000 
110.000 
110,000 
119.913 
122  000 
122.000 
122.000 
122.000 
118.447 

92  238 
78  700 

125  000 
125  000 
125  000 

125  000 

126  000 
125  000 
134.913 
137  000 
137.000 
137  000 
137  000 
133.107 

106  619 
95.700 

Year 

24  628 

115  530 

130  507 

(a)  No  Market. 


Now  York      1          London 

1918 

1919    ]      1918 

1919 

January     

February 

85,500 
92.000 

r! 

(0) 
la) 
(a) 

67.702293  227 
66  801311.525 

318.875 

329.905 

364.217 

331.925 

360.347 

380.900 

343  905 

335  543 

.323  550 

267 , 736 

248  557 
223  963 

October 

November 

Av.  year 

(a) 

330. 138 

(a)  No  average  computed. 


July  

AUBUSt,  . , . 
fleplember. 
October  . , . 
November , 
December,., 


6  782 

6  973 

7  201 
6   772 

6  818 

7  on 

8  033 
8.050 
8  050 
8,050 
8  050 
6  564 


1919      1918      1919 


29.00 
20.00 
29.00 


June 

July  

Aumut      . 
Heptember 


7.114 

7  7B1 

8  338 

8  635 

9  092 
8,451 
8  141 
7  813 


1919       1918       1919 


64  000 
54  000 
54  000 
64  000 
64  0<K) 
64  000 
64,000 
64  000 
64  000 


New  York  and  .><(    Loulu  nunutlona,  cent*  per  pound 
Loodon,  pouiida  Bterllnx  per  long  ton. 


PUIroo 

Bcmmert 

Bulct 

No  1 
Foundry 

IBIS 

IVIB 

I«I8 

igit 

IBIH 

I9IB 

January  , 

February 

Marrh 

April 

May 

July 
Auiunt 
September 
October      . 
NoTember 

tXOTBlMr  . 

137  36 
37  25 
37  26 
.16   15 
3«  JO 
36  36 

39  eo 

36  60 
.16  eo 
MM 

»33  60 
33  60 

•33  05 
33  ».'. 
.33  95 

32  9.'. 
.33  00 

33  16 
33  40 

U  40 

131   40 

.31    40 

$33  B5 
33   96 
33.  B6 

33  B5 

34  CO 
34   16 
34  40 
34  40 
34  40 
It  40 

•33  40 
33.40 

Y««r 

•36  67 

1.33  70 

tM  4< 

STOCK  QUOTATIONS 


Y.  EXCH.t       Mar    18    BOSTON  EXCH.t  M»r   18 


Alaska  Gold  M  . . 
Alaska  Juneau  , ,  , 
Am  Sm.4Rel..com 
Am.Sm.  4Ret ,  pt. 
Am.Sm  Sec  ,  pf  ,  A 

Am   Zinc 

Am,  Zinc,  pf 

Anaconda 

Batopllaa  Mln  ,  , 
Bethlehem  steel..., 
Butte  4  Superior, 
Butte  (op  *  Zinc 
C'errode  Paaco     , 

Chile  Cop 

Chino 

Colo.  Fuel*  Iron., 

Crucible  Steel 

Crucible  Steel,  pf. 
Dome  Mines    ... 

Federal  .\I*S 

Federal  M  4  S.,  pr 
Great  Nor.,  ore  ctl 
Greene  Cananea. 
Gulf  Sutee. Steel... 
Homeatake  ,  ,  . 
Inspiration  Con 
International  Nickel 

Kennecott 

Lackawanna  Steel 

Mexican  Petrol 

Miami  Copper. . . , 
Natl  Lead.  com... 
National  Lead,  pf 

Nev.  Consol 

Ontario  Mln 

Ray  Con     

Republic  I  43  , cor 
Republic  I  4S  „pl. 

Sloss-ShefTeW 

Tennessee  C,  4  C 
US  Steel.com. . . 
US  .steel,  pf 


33! 


!?i 


BOSTON  CURB*    Mar    18 


Calaveras, 
Chief  Con. 

Contact 

Corbln 

Cortei 

Crown  Reserve. 
Crystal  Cop. 


Houghton  Copper... 
Intermountaln 


Mexican  Metals  , , 
Mines  of  .\merlra , 
Mojave  Tungste 


SAN  FRAN. 


Best  4  Belcher. 

Caledonia 

Challenge  Con. , 


c;ould  A  Curry. 
Hale  4  Norcross 
Jacket-Cr,  Pt. , 

Mexican 

Occidental 

Ophlr         


Sierra  Nevada . . 
t'nlon  Con 

Utah  Con      

Belmont         

Jim  Butler     

MacNaniara 

Midway  . . 

Mom  -Tonon«h 
North  Star 
Rescue  Fula 
West  Knd  Con 
Atlanta 

Booth     

Comb   Fme       ,  .  , 
Florrnc* 

JumtK)  F.xtenalon,. 
Kewanas 
Nevada  HIIU 
Nevada  Parkard 
Round  Mountain  , 
Silver  Pick 
WliUe  Caps 


COLO.  SPRINGS*  Mar   18 


Doctor  Jack  Pot.. 

Klklon  Con 

Fl  Paso 

(;c>lfl  Sover«>lca.. . 


tiolden  Cycle 

Oranlle       

Isabella 

Marr  MeKlnnay 


Adventure, 
Ahmeek, . . . 
Aleomab. . . 


Calumet  4  Arlt 
Calumet  4  Hecla 
Centennial      ,  ,  . 
Copper  Range . . 


East  Butte 

Franklin 

Granbj 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royals 

Keweenaw 

Lake 

La  .Salle 

on  VaUey. 
Mass  


Mohawk 

New  Arcadian 
New  Cornelia. . 

New  Idrta 

North  Butte. . . 

North  Lake 

OJIbway. 


Old  DotnlDloa.... 

Osceola 

Qulnoy 

St.  Mary's  M.  l.. 


Seneca 

Shannon 

Shatluck-Aiti 

So,  L«ks 

So.  Utah 

Superior 

Superior  4  Bost. . . 

Trinity 

Tuolumne        .... 

U.S.  Smelting 

U.  S.  Smelting,  pf . 
I'tah  Apex^. ". 

Uub  Con 

Utah  Meul 

Victoria 

Winona 

Wolverine 


396* 


«3 
170 


■ii' 

s 


M%fmt 

Manh 

M  cK  t  nley-DAT-Sa. . 

Mllfonl 

Mother  Lode 

NUon  Nevada. . .  . 

Ohio  Cop 

Rawlejr 

Ray  llerrulca  ... 
Richmond 
Rochcatcr  Mlnta. . 
St.  Joaeph  U«d. . . 

Suodard  d.  L 

Plewart. 

Hurrfta 
Tonopah 


BiK  Ledge     

Butte*  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome. 
'Can  Cop.  Corpn.. 

Carllile 

Caahboy 

Cod.  Aril  Sm 

Con.  Conpernilnet. 


Greenroonater. 

Hecla  Mln 

Howe  Soaiid . . , 
Jerome  Verde. . 


Tonopah  Ei 

TrtbulUon 

Troy  Aiitona  . . .  . 
United  F-aatem .  . . 
fTnlied  Verde  Ell.. 

Unlfrd  ZInr    

UUca  MiDca 


.S 


JP 


J  40 

•.' 
■Is, 

•i 


Beaver  Con 

Cham  ben  Kertood. 
Conlacaa     


WeitlaufM^Lor.. 
Oavldaon 

r>r>me  Eitao 

Oome  lAke       , . 
Hollinter 


t  At  r»port«d  by  W.  P.  Snyder  A  Oo 


*  Bid  prtrea      f  CloatDf  Pricw.     t  Laft  quouUoM 
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THE  STEAMING  PLANT  BUILDING  OF  THE  TEXAS  GUX.P  SULPHUR  COMPANY 

Operations  and  Properties  of  the  Texas  Gulf 
Sulphur  Company 


The  sulphur  deposits  near  the  Texas  coast  are 
among  the  most  important  sources  of  this  ele- 
ment. The  exploitation  of  such  deposits  has  been 
made  feasible  by  the  Frasch  invention  by  which 
the  sulphur  is  melted  in  situ  and  then  pumped 
to  the  surface.  Oiving  to  the  seepage  of  water 
and  local  collapses  of  ground  as  the  sulphur  is 

THE  sulphur  deposits  on  the  property  of  the 
Texas  Gulf  Sulphur  Co.,  at  Matagorda,  Tex.,  are 
found  at  a  depth  varying  from  800  to  1000  ft. 
The  property  is  situated  about  80  miles  from  Galveston 
and  one  mile  from  the  coast,  and  is  served  by  a  branch 
of  the  Santa  Fe  Ry.  The  Gulf  Coast  region  is  note- 
worthy for  the  occurrence  of  domes  of  very 
slight  elevation.  These  marked  the  spots  where  sulphur 
was  encountered  in  a  few  instances  when  drilling  for 
oil  was  in  progress.  The  Matagorda  dome  is 
the  center  of  the  Texas  Gulf  Co.'s  deposit  and  has 
a  diameter  of  about  4000  ft.  The  sulphur  occurs  in  an 
almost  flat  stratum,  above  which  there  is  an  uncon- 
solidated sediment  consisting  of  bands  of  shale,  gumbo. 


withdrawn,  the  operation  increases  in  uncertainty 
as  exploitation  proceeds.  The  deposit  described 
possesses  several  favorable  features,  and  it  is 
expected  that  an  output  of  1000  tons  a  day  can  be 
maintained  when  the  equipment  is  in  operation. 
Systematic  drilling  hcus  indicated  the  pres- 
ence of  reserves  of  more  than  10,000,000  tons. 

and  boulders.  On  the  sides  of  the  dome  the  dip  be- 
comes steep,  over  45°,  and  the  sulphur  horizon  thins 
out.  The  general  shape  is  like  a  flat-topped  umbrella. 
The  flatness  of  the  sulphur  deposit  is  noticeable  in  view 
of  the  disturbed  condition  of  the  overlying  strata,  the 
conformation  being  favorable  for  economical  removal 
of  the  product. 

The  various  bore  holes  have  demonstrated  that  there 
is  no  correlation  in  the  matter  of  the  deposition  of  the 
respective  strata.  Gumbo,  shale,  boulders,  and  lim.e- 
stone  occur  unexpectedly  and  in  widely  differing  se- 
quence. The  formation  of  sulphur  is  occurring  at  the 
present  time,  this  fact  being  proved  by  the  discovery 
of  deposits  on  straw  used  for  plugging. 
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A  stratum  of  salt  and  gypsum  is  found  underneath 
the  sulphur,  then  a  layer  of  salt  of  undetermined  but 
considerable  thickness.  The  sulphur  content  of  the  de- 
posit is  fairly  uniform,  although  generally  one  side 
of  the  dome  is  lower  in  grade  than  the  remainder. 
The  bore  holes  have,  however,  demonstrated  that  the 
reserves,  as  at  present  surveyed,  contain  over  10,000,000 
tons  of  sulphur,  thus  constituting  the  largest  of  the 
accessible  known  deposits  of  the  world. 

Method  of  Extracting  the  Sulphur 

The  system  in  general  use  for  extracting  the  sulphur 
from  such  a  deposit  as  that  of  the  Texas  Gulf  Sulphur 
Co.  is  of  particular  interest  on  account  of  novelty, 
simplicity,  and  comparative  cheapness.  The  mining  of 
sulphur  deposits  hundreds  of  feet  below  the  level  of 
the  soil  is  done  by  means  of  apparatus  well  known  in  the 
mining  of  salt  and  petroleum.  Indeed,  many  of  the 
salt  wells  extend  to  far  greater  depths  than  are  en- 
countered in  the  mining  of  sulphur.  The  contribution 
which  Frasch  made  to  the  art  was  the  novel  and  in- 
genious idea  of  converting  the  sulphur  to  be  mined 
into  a  liquid  by  melting  it  with  hot  water.     When  so 


inner  pipe  to  the  surface,  or  "the  liquefied  sulphur  need 
not  be  forced  up  by  the  heat-conveying  liquid,  but  might 
be  pumped  up  in  any  ordinary  or  suitable  way." 

The  Frasch  patents,  after  running  their  full  course 
of  17  years,  expired  in  1908.  The  process  and  appar- 
atus which  they  covered  then  became  public  prop- 
erty under  the  provisions  of  the  patent  law.  There 
are,  in  fact,  only  two  fundamental  requirements  for  the 
mining  of  sulphur  by  hot-water  fusion.  One  is  to 
pump  down  into  the  deposit  an  adequate  volume  of  hot 
water  at  a  sufficient  temperature  to  melt  the  sulphur 
and  to  keep  it  melted.  Another  is  to  raise  the  sulphur 
out  of  the  well  by  what  Frasch  calls  "a  pump  or  pumps" 
or  "other  fluid-moving  means,"  including  "any  known 
or  suitable  substitute  for  a  pump."  With  the  apparatus 
which  is  provided  in  these  expired  patents,  hot  water 
can  be  pumped  down  into  the  deposit  in  ample  volume 
and  at  the  requisite  temperature,  and,  when  the  sulphur 
is  thus  reduced  to  liquidity,  it  can  be  pumped  out. 

Instead  of  the  sucker-rod  pump  an  ordinar>-  air  lift 
was  subsequently  used.  It  was  a  second-hand  air  lift, 
bought  for  the  purpose,  and,  when  inserted  in  place 
of  the  sucker-rod  and  its  various  adjuncts,  it  operated, 


melted   it  could,  of  course,  be  pumped  to  the  surface 
in  any  usual  and  familiar  way. 

Patents  were  issued  to  Frasch  in  1891,  according  to 
which  a  well  is  bored  from  the  surface  of  the  dome 
to  the  sulphur  deposit,  "as  usual  in  making  salt  and 
oil  wells."  In  this  well  a  casing  is  inserted,  for  which 
a  diameter  of  10  in.  is  suggested.  Within  the  10-in. 
casing,  concentric  pipe,  for  which  a  diameter  of  5  in. 
is  suggested,  reaches  to  the  bottom  of  the  well.  The 
patents  state  that  the  10-in.  pipe  may  be  stopped  at  the 
caprock  or  be  extended  down  into  the  mine,  and  that 
the  5-in.  pipe  may  be  provided  with  perforations  at 
the  side,  or  otherwise  be  "provided  with  a  strainer." 
The  patents  further  describe  the  heating  of  the  water 
anfl  forcing  it  into  the  mine  at  a  suitable  temperature 
aufTiciently  above  the  melting  point  of  sulphur  to  be 
effective  when  it  reached  the  sulphur  deposit,  and, 
accordingly,  to  melt  the  sulphur  and  reduce  it  to  a 
fluid.  Both  the  10-in.  pipe  and  the  5-in.  pipe  are  de- 
scribed as  connected  with  the  heater,  so  that  the  hot 
water  may  pa.ss  down  through  either  of  them.  The 
hot  water  might  be  forced  down  the  outer  pipe  under 
such  pressure  as  to   force  the   melted   sulphur  up   the 
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as  might  have  been  expected,  without  a  hitch.  Whether 
the  sucker-rod  pump  was  used  or  the  air  lift,  the  mode 
of  operation  was  necessarily  the  same,  in  that  in  both 
cases  the  hot  water  forced  into  the  sulphur  deposit 
melted  the  sulphur,  and  the  pumping  devices  (i.e.,  the 
sucker-rod  pump  or  the  air  lift — both  of  which  were 
common  expedients  for  raising  liquids  from  great 
depths  in  the  mining  industry)  raised  the  liquid  sulphur 
to  the  surface. 

Almost  at  the  end  of  the  term  of  the  expired  Frasch 
patents,  the  Patent  Office  nevertheless  issued  additional 
patents  to  Frasch,  assuming  to  give  him  a  monopoly  of 
the  use  of  an  air  lift  as  the  means  of  raising  the  melted 
sulphur  from  the  deposit;  but  an  appeal  in  the  case  of 
the  Union  Sulphur  Co.,  vs.  the  F"recport  Texas  Co.,  in 
the  U.  S.  Circuit  Court,  sitting  at  Philadelphia,  has  re- 
sulted in  a  decision  which  insists  that  the  patent  in 
question  lacks  the  essentials  of  an  invention.  The  use 
of  an  air  lift,  therefore,  involves  no  infringement. 

If  the  sulphur  is  melted  at  the  proper  temperature  to 
bring  it  to  the  necessan-  liquidity,  which  is  wholly  a 
question  of  supplying  it  with  hot  water  in  sufficient 
volume  heated  to  the  appropriate  degree,  it  may  then 
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be  raised  from  the  well,  by  any  appropriate  pump, 
including  the  air  lift,  which  for  many  years  prior  to 
its  use  by  Frasch  had  been  similarly  employed  for  rais- 
ing all  kinds  of  liquids  from  deep  wells. 

The  mining  method  is  peculiarly  effective  in  that  a 
refined  product  is  delivered  at  the  surface.  No  further 
purification  is  needed,  the  sulphur  being  of  the  highest 
quality,  and  with  less  than  0.5%  of  foreign  constituents. 
The  Texas  Gulf  deposit  contains  no  deleterious  ele- 
ments, such  as  arsenic,  with  the  result  that  a  high-grade 
product  is  obtainable  by  following  simple  operating 
methods. 

The  molten  sulphur  flows  to  an  inclosure,  where  it 
hardens.  Boards  are  placed  to  maintain  the  shape  of 
the  accumulation,  which  may  be  of  any  size  desired. 
There  is  no  deterioration  and  no  limit  to  such  a  method 
of  storage.  After  being  broken  up  as  required,  it  is 
loaded  by  steam  shovel  into  railroad  cars. 

The  fuel  efficiency  of  the  system  is,  at  best,  low  and 
seldom  exceeds  3%.  Extensive  seepage  of  hot  water 
occurs,  particularly  as  the  exhaustion  of  the  deposit 
continues,  with  the  result  that  a  reliable  and  ample 
water  supply  is  a  necessity.     The  Texas  Gulf  Sulphur 


A  Large  Turbo  Blower 

At  its  plant  at  Copper  Cliff,  Ontario,  the  International 
Nickel  Co.  has  installed  what  is  probably  the  largest 
turbo  blower  yet  constructed.  Commenting  upon  this 
installation,  Iron  Age  says: 

"The  machine  is  driven  by  a  self-starting  synchronous 
motor,  running  at  a  speed  of  1500  r.p.m.  on  25-cycle, 
3-phase,  alternating  current.  The  motor  is  direct-con- 
nected to  the  turbo  blower,  which  is  an  8-stage  machine 
with  casing  completely  water  jacketed.  The  blower 
compresses  42,000  cu.ft.  of  air  per  min.  to  a  pressure  of 
14  lb.  per  sq.in.  The  machine  is  equipped  with  a  con- 
stant pressure  or  volume  regulator,  which  causes  the 
blower  to  deliver  at  a  constant  and  adjustable  pressure 
and  which  may  be  connected  to  deliver  air  at  a  con- 
stant and  adjustable  volume. 

"The  exceedingly  large  size  of  the  blower  is  due  more 
to  the  low  speed,  1500  r.p.m.,  than  to  the  power  of 
the  machine,  and  if  driven  up  to  a  speed  for  which  it  is 
amply  strong,  it  would  have  6000-  or  7000-hp.  capacity. 
As  it  is,  when  running  at  1500  r.p.m.,  the  machine 
absorbs  approximately  2500  hp.     The  shipping  weight 
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Co.  is  particularly  well  situated  in  this  respect;  and, 
in  addition  to  a  satisfactory  water  supply,  both  from 
wells  and  the  Colorado  River,  possesses  a  reservoir 
with  a  capacity  of  250,000,000  gal.  It  is  believed  that 
the  water  consumption  will  average  from  2000  to  4000 
gal.  for  every  ton  of  sulphur  recovered.  A  quantity 
of  water  at  a  comparatively  high  temperature  is  "bled" 
through  drill  holes  to  the  surface,  but  it  has  been  found 
impracticable  to  utilize  it  or  recover  any  proportion  of 
the  heat  units  contained.  As  some  lime  and  gypsum 
are  dissolved  in  the  water  during  its  underground 
peregrinations,  it  can  only  be  run  to  waste. 

The  Texas  Gulf  Sulphur  Co.'s  boiler  plant  consists  of 
14  Stirling  boilers  of  a  total  capacity  of  10,000  hp.  and 
operating  at  125-lb.  pressure.  Steam  from  these  boil- 
ers is  used  to  heat  the  water  pumped  underground  to 
melt  the  sulphur.  The  buildings  are  of  fireproof  con- 
struction throughout.  Surface  and  underground  tanks 
are  provided  for  the  storage  of  oil  used  as  boiler  fuel, 
which  is  procurable  locally  at  a  comparatively  low  cost, 
or  can  be  obtained  from  Mexico  by  steamer.  A  com- 
plete auxiliary  equipment  is  provided,  consisting  of 
machine  shop,  warehouse,  and  other  buildings. 


of  the  blower  is  approximately  350,000  pounds. 

"With  this  type  of  blower  construction  a  stiff  shaft 
is  always  employed,  which  never  goes  through  the  criti- 
cal speed,  and  the  impeller  blades  are  mounted  directly 
in  'T'  heads  machined  in  the  shaft  forging.  The  im- 
peller blades  are  robust  in  construction  and  taper 
rapidly  to  the  periphery.  In  addition  to  the  strength 
which  this  construction  gives,  no  end  thrust  is  developed 
within  the  blower,  as  there  is  a  complete  absence  of 
longitudinal  disks,  against  which  any  small  air  pres- 
sures could  act  to  create  end  thrust.  The  entire  im- 
peller is  placed  with  reference  to  proper  clearance  to 
the  casing  by  comparatively  small  thrust  collars  carried 
in  one  of  the  supporting  journals.  The  row  of  large 
rectangular  openings  along  the  side  of  the  blower  casing 
gives  access  to  the  water-cooling  jacket,  which  com- 
pletely encircles  the  air  end  casing.  The  2000-kw.  motor 
which  drives  this  unit  can  be  started  without  taking 
from  the  line  more  than  approximately  its  full  load  kva. 
rating  and  requires  no  auxiliary  starting  apparatus 
other  than  the  usual  auto  transformers  and  switchboard 
equipment.  Both  motor  and  blower  bearings  are  lubri- 
cated with  centrifugal  oil  pumps." 
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Metallurgy  of  the  Oklahoma -Kansas  District' 


By  ROBERT  W.  JOHNSON  AND  C.  E.  HEINZ 


MILLING  methods  in  the  Oklahoma-Kansas  sec- 
tion of  the  Joplin  district  have  been  changed 
and  improved  from  time  to  time  during  the 
historj'  of  the  field,  but  as  the  changes  and  improve- 
ments have  been  only  a  gradual  growth  from  the  first 
days  of  the  district  to  the  present  time,  the  authors 
can  attempt  to  make  this  paper  only  a  review  of  the 
results  obtained  to  date,  and  from  the  information  thus 
compiled  venture  a  prediction  as  to  why  and  how  they 
are  subject  to  improvement. 

In  a  typical  mill  under  present  conditions  most  of 
the  ore  is  handled  under  a  standard  flow  sheet.  The  ore 
or  "dirt"  hoisted  is  sent  over  a  6-in.  grizzly  con- 
structed of  railroad  rails;  at  this  point  it  is  hand 
culled,  the  rich  boulders  being  hand  broken  and  dropped 
into  the  hopper  with  the  "dirt";  the  lean  or  bare  rock 
being  hand  trammed  and  dropped  into  the  waste  or 
boulder  pile.  From  the  hopper  the  "dirt"  passes 
through  a  Blake-type  crusher,  set  to  less  than  1*  in., 
and  two  sets  of  rolls — "dirt  and  return" — and  is  screened 
usually  to  i  in.  by  a  trommel.  The  complete  under- 
size  from  this  trommel  screen  serves  as  the  feed  for 
one  or  two  Cooley  rougher  jigs,  Harz  type,  usually  of 
six  compartments  or  cells,  from  which  two  products 
are  obtained — a  tailing,  deslimed,  sent  to  the 
waste  pile,  the  sands  of  less  than  2  mm.  going  to  the 
sand  tanks  with  the  overflow  water,  and  a  smittem 
product,  which  serves  as  feed  for  a  Cooley  cleaner  jig, 
usually  of  seven  compartments  or  cells.  From  this 
cleaner  jig  the  cleaned  lead  and  zinc  concentrates  go 
to  the  bins,  and  the  tailings  go  to  supplementary  sand 
and  chat  jigs.  The  middling  product  of  the  cleaner, 
after  being  crushed,  is  sent  back  over  the  cleaner  circuit. 
The  tailings  from  the  sand  and  chat  jigs  are  sent 
direct  to  the  sand  tanks,  the  sands  from  which  are 
screened  to  IJ  to  2  mm.  and  distributed  to  the  tables 
by  launders  with  "pseudo"  classifiers. 

This  standard  flow  sheet  of  milling  has  been  altered 
in  some  respects  in  a  few  of  the  mills  of  the  district. 
Some  have  cut  the  fines  from  the  coarse  at  the  head 
of  the  mill  and  jigged  them  separately,  with  a  re- 
crushing  of  a  portion  of  the  larger  sizes;  others  are 
cru.shing  all  the  ore  to  a  finer  size  at  the  head  of  the 
mill  and  paying  more  attention  to  recrushing  middlings. 
Much  better  systems  of  dewatering  and  desliming  of 
tailings  are  in  u.se,  as  are  al.'^o  many  Dorr  thickeners  for 
the  saving  of  fines,  in  some  of  the  mills  being  followed 
by  flotation  units.  Many  of  the  mills  have  eliminated 
the  classifying  launders  for  the  table  feed  and  are 
using  a  mechanical  distributor;  and  most  of  them  have 
ceased  to  return  the  enriched  cleaner  middlings  over  the 
cleaner  circuit,  but,  instead,  treat  the  middlings  on  a 
separate  jig  or  crush  them  and  send  them  to  the  table 
feed. 

Results  at  the  present  time  can  best  be  exhibited  by 
presenting  statistics  and  analyses  showing  an  average 
of  the  entire  district.  It  should  be  understood  that 
many  analyses  varied,  as  two  mills  almost  within  a 
stone's  throw  of  each  other  may  have  widely  varying 
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ore  —  one  free  milling  and  the  other  chatty;  one 
extremely  leady  and  the  other  free  from  lead;  there- 
fore the  application  of  these  figures  should  take  this 
into  consideration,  as  they  are  an  average  of  the  entire 
district  for  the  last  one  and  one-half  years,  covering 
all  types  of  mills  and  grounds. 

TABLE  I.    AVER,\GE  ANALYSIS  OF  ORE  (CONCENTRATES)  SOLD  IN 

PAST  ONE  AND  OXE-HALF  ^-EARS  (MADE  FROM 

OVER  TEN  THOUSAND  CAR  SAMPLES) 

Per  Ont.  Per  C<nt. 

Metallic  Mioerali 

Zinccontent 58.60  87  90 

Iron  content 1.60  3.44 

Lead  content 1.04  1.18 

Lime  content  (CaO) 90  1 .  72 

Acid  insoluble  (sand) 5.  20  5. 20 

Sulphur 31.28  

TABLE  II.  A^'ER.VGE  ANALYSIS  OF  COAR.SE  MILL  TAILINGS  (CO\'ER- 

ING  NINE-MONTH  PERIOD,  FIFTY  MILLS  AND  ONE  HUNDRED 

SA.MPLES  COMPLETELY  SCREENED) 

Per  Cent. 

Zinc  blende  (ZnS)  content 3.45 

Galena  (PbS)  content 0. 16 

TABLE  III.    AVERAGE  SCREEN  ANALYSIS  ON  CXJARSE 
MILL  TAILINGS 

PerOnt.  Per  Ont. 

Mesh  Mm.  by  Weight  aa  ZnS 

3—10  (plus  I   5)  65  60 3.20 

10—48  (plus  0  29)  24  50 2  40 

48  through  (through  0.29)  9.90 6  20 

This  shows  63%  in  the  plus-10  mesh,  18%  in  the 
minus-10  plus-48  mesh,  and  19%  in  the  minus-48  mesh. 

TABLE  IV.     AVER.\GE  ANALYSIS  OF  ROUGHER  TAILINGS 

PerOnt. 

Zinc  blende  (ZnS)  content 3.09 

Galena  (PbS)  content ' 0.06 

TABLE  V.     AVERAGE  SCREEN  ANALYSIS  OF  ROOGHER  TAILI  NGS 
Per  Ont.  Per  Cent. 

Mesh  Mm.  by  Weight  as  ZnS 

3—14  (plus  1.25)  77  00 2.90 

14—48  (plus  0.29)  20  40 2  30 

48  through  (through  0  60)        2  60 13.10 

This  shows  72%  in  the  plus-14  mesh,  15%  in  the 
minus-14  plus-48  mesh,  and  13%  in  the  minus-48  mesh. 

TABLE  VI.    AVEILVGE  ANALYSIS  OF  SLUDGE  OR  TABLE  TAILINGS 

Per  CeoU 

Zinc  blonde  (ZnS)  content 4.56 

Galena  (PbS)  content 0.25 

TABLE  VII.     AVER^VGE  SCREEN  ANALYSIS  OF  SLUDGE  OR 
TABLE  TAILINGS 

Per  Cent.  Per  Cent. 

Mesh  Mm  by  Weight  as  ZoS 

20—48        (plus  0.29)  35  40 2  70 

48—100      (plus  0.14)  33  20 2  20 

lOOthrough  (through  0.14)      31    40  9  40 

This  shows  20%  in  the  plus-48  mesh,  15.3%  in  the 
minus-48  plus-100  mesh,  and  64.7%  in  the  minus-100 
mesh. 

TABLE  VIII.     AVERAGE  ANALYSIS  OF  FLOTATION  TAILINGS 

Per  Cent. 

Zinc  blende  (Zn.*))  content 5   11 

Galena  (PbS)  content 0.47 

TABLE  IX.     AVERAGE  SCREEN  ANALYSIS  OF  MILL  FEED 

Per  Cent. 
Mesh  Mm.  by  Weight 

0—14  (plus  1.25)  75  00 

14—48  (plus  0   29)      14  00 

4tlhrouah     (through  0.29) 1100 

The  above  arc  average  results  from  a  number  of 
different  mill-clcaner  jigs.  Many  of  the  different  in- 
dividual results  varied  greatly. 
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The  average  recovery  from  the  mills  of  the  district 
is  said  to  be  6% — meaning  six  tons  of  concentrates, 
both  blende  and  galena,  are  recovered  from  each  100 
tons  of  "dirt"  milled.  This  average  varies,  of  course, 
for  individual  mills,  in  the  ratio  that  their  respective 
grounds  vary  from  rich  to  lean  or  poor. 

From  the  numerous  complete  screen  analyses  of  mill 
heads,  mill  tailings,  rougher  tailings,  sludge  or  table 
tailings,  flotation  tailings,  and  concentrates,  of  which 
the  preceding  average  analyses  are  a  summation,  the 
following  pertinent  facts  concerning  mill  tonnage  have 
been  derived: 

Disregarding  the  concentrates  taken  out,  and  also  the 
middlings,  smittem,  and  tailings  returned  through  any 
circuit,  the  screen  analysis  of  mill  feed,  and  of  mill, 
sludge,  and  flotation  tailings,  shows  as  follows: 

Mill  feed  average  contains  11%  of  minus-48  mesh 
material;  flotation  tailings  are  100%  minus-48  mate- 
rial; table  tailings  are  64.9%  minus-48  material;  mill 
tailings  are  9.9%  minus-48  mesh  material.  Therefore, 
of  the  11%  minus-48  mesh  material  in  the  feed,  flota- 
tion tailings  are  1.00  -^  174.5  X  100  X  H,  or  6.6  parts; 
table  tailings  are  0.646  -^  174.5  X  100  X  H,  or  4.0 
parts ;  mill  tailings  are  the  remainder,  or  0.4  parts.  De- 
rived in  the  same  way,  of  the  14%  of  minus-14  plus-48 
mesh  material,  table  tailings  are  8.1  parts;  mill  tailings 
are  5.9  parts.  Of  the  75%  of  plus-14  mesh  material,  mill 
tailings  are  75  parts.  Considering  the  screen  analysis  of 
rougher  jig  tailings,  the  mill  tailings  are  split  into 
58.7  parts  rougher  and  22.6  parts  cleaner. 

Summarizing  the  above,  gives  the  following  totals: 

Per  Cent. 

Rougher  tailings 58.70 

Sand  or  chat  jig  tailings.. 22 .  60 

Table  tailings 12.  10 

Flotation  tailings 6.60 

However,  since  the  mill  at  various  points  returns 
smittem,  middlings,  and  tailings,  it  is  necessary  to 
follow   the    above   percentages    through    the    mill    flow 


chat  handle  45.18  parts;  tables  handle  44.04  parts,  mak- 
ing 38.82  parts  of  tailings. 

This  tonnage  includes  both  new  feed  and  that  por- 
tion of  middlings  and  tailings  returned  through  various 
closed  circuits.  It  has  also  been  assumed  that  no 
sands  were  floated  off  at  any  jig — that  the  only  fines 
at  those  points  were  those  included  in  the  tailings — 
those  which  would  float  off  were  assumed  as  going 
through  to  the  tables,  instead  of  calculating  them  out 
to  the  sand  tanks  and  back  again. 

Reassembling  on  the  basis  of  94  parts  of  tailings 
out  of  each  100  parts  of  feed: 

Farts 

55.  18  parts  rougher  tailings  become 58.70 

38.82  parts  table  tailings  become 41 .30 

Total  tailings 100,00 

Contents  of  tailings  based  on  percentages  of  ZnS  and 
PbS  parts: 

Parte 

1.85 

1.98 

Total 3.83 

Of  this  3.83%  of  ZnS  and  PbS  combined  as  average 
analysis  of  tailings,  48.3%  are  in  the  rougher  tailings 
alone,  and  51.7%  are  in  the  sludge  or  table  tailings. 

Flotation  units  as  part  of  the  mill  flow  sheets  operate 
on  the  sands  and  slimes  received  from  sand  tanks  or 
Dorr  thickeners  taking  jig  overflow  waters  and  sand 
and  chat  jig  and  table  tailings.  In  the  figures  previously 
given,  the  equivalents  of  these  fines  are  those  given  in 
Table  VII,  as  no  account  has  been  taken  of  those  floated 
at  rougher,  cleaner,  etc.,  but  they  have  been  considered 
as  going  through  to  the  tables. 

Sludge  tailings  are  41.3%  of  total  tailings  and  are 
64.6%  flotation  feed — that  is  under  minus-48  mesh— 
which  gives  26.67%  of  total  tailings  as  flotation  feed. 
Average  analj'sis  is  5.69%.  On  26.67%,  this  gives  1.50 
parts  of  valuable  material.     Considering  flotation  as 


Rougher  tailings  at  3.15%  X  58.7.. 
Table  tailings  at  4.81%  X  41.3.. . . 


TABLE  X.     AVERAGE  ANALYSES  OF  JIG  CONCENTRATES  FROM  NOS.   I,  2,  3,  AND  4  ZINC  CELLS 


— 

No. 

Per  Cent. 

1  Cell 

Per  Cent. 

Per  Cent. 

Per  Cent. 

No.  2  Cell  - 
Per  Cent. 

Per  Cent. 

Per  Cent. 

No.  3  Cell - 
Per  Cent. 

Per  Cent. 

. No.  4 

Per  Cent. 

or  Last  Cell 
Per  Cent. 

Per  Cent. 

Mesh 

by  Weight 

Zn 

Pb 

by  Weight 

Zn 

Pb 

by  Weight 

Zn 

Pb 

by   Weight 

Zq 

Pb 

4 

2.0 

62.9 

0.03 

0.4 

63.0 

0  02 

6 

12.1 

62.3 

0.03 

6.0 

63.0 

0.10 

2.7 

62.9 

0.03 

0.03 

57,0 

0.55 

8 

21.3 

62   1 

0.10 

10  0 

63  0 

0  04 

62.7 

0.03 

1.7 

56  0 

0.42 

10 

17.0 

61.3 

0.16 

7.9 

62.6 

0.02 

.6 

62  7 

0.06 

7.3 

57  0 

0.32 

14 

13.1 

61.2 

0.17 

8.5 

62.2 

10.6 

62.0 

0.06 

12,8 

59  0 

0,14 

20 

8.5 

61.0 

0.17 

6.9 

62.0 

0,02 

1.2 

62.1 

0.06 

10,7 

60  0 

0.05 

,     28 

6.7 

61.3 

0.30 

12  1 

61.2 

0.06 

7.7 

63:0 

0.04 

20,6 

60  0 

0  02 

35 

4.4 

60  0 

1.10 

11.7 

58.2 

0.06 

3.0 

62.3 

0.02 

19,4 

61    5 

48 

3.7 

58  0 

2.10 

11.0 

57.0 

0.10 

9.6 

60.3 

0.02 

10  7 

61   4 

65 

4.4 

57.3 

3  60 

10.8 

57.3 

0.16 

9.0 

60.0 

0.02 

8.2 

60,3 

0,02 

100 

3  6 

53.2 

7.80 

8.0 

57.0 

1.10 

5.4 

59,4 

0  20 

5.3 

59,0 

0  06 

100 

3.2 

34  8 

24.20 

6.3 

45.1 

12.00 

5,0 

50  6 

0,60 

3,8 

53,0 

3,10 

sheet  to  attain  actual  tonnages  handled  by  various  units. 
The  rougher  jig  receives  100%  by  weight  of  material. 
This  becomes  55.18%  tailings  and  44.82%  smittem.  The 
latter  becomes,  on  basis  of  6%  recovery,  4.88%  con- 
centrates, 18.70%  middlings,  and  21.24%  tailings.  The 
middlings  and  tailings  become:  Sand  and  chat  jig  feed, 
39.94%;  middlings,  5.24%;  and  table  feed,  34.70%.  The 
table  feed  becomes,  considering  table  and  flotation  to- 
gether, on  basis  of  6%  recovery,  29.47%  tailings,  4.10% 
middlings,  and  1.13%  concentrates. 

It  is  assumed  that  all  jig  concentrates  come  off  at 
cleaner,  sand,  and  chat  jigs,  and  table  concentrates  at 
tables;  and  that  all  chat  jig  middlings  return  to  cleaner, 
and  all  table  middlings  return  to  tables. 

Therefore,  of  each  100  parts  of  ore  entering  the  mill, 
the  rougher  jig  handles  100  parts,  making  55.18  parts 
of  tailings.     Cleaner  jig  handles  50.00  parts;  sand  and 


70%  efficient,  1.05  parts  will  be  recovered,  which  is 
27.4%  of  the  total  valuable  content  in  the  total  tailings. 
This  results  in  increasing  the  recovery  to  7.05%  and 
reducing  tailings  average  percentage  to  2.78. 

The  information  thus  assembled  shows  the  following 
average  results  of  the  milling  practice  of  the  district: 


Average  metallic  contents  of 
Average  recovery,  6.0%,  with  flotation 
Average  tailings,  3.83%,  with  flotation 


Per  Cent, 
(concentrates)  sold ,  .     58,60 


On  these  averages,  the  results  show  that  present 
milling  practice  is  recovering  one  ton  of  ZnS  and  PbS 
together  out  of  every  1.64  tons  of  ZnS  and  PbS  together 
contained  in  the  original  run-of-mine  ore.  This  ton- 
nage of  1.64  in  the  original  ore  is  based  on  the  as- 
sumption that  tonnage  of  concentrates  recovered,  plus 
tonnage   of  valuable  material   in  the  tailings  figured 
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from  analysis  percentage,  is  not  actual  tonnage,  how- 
ever, since  there  is  another  factor  not  herein  con- 
sidered— that  of  the  valuable  material  carried  by  the 
excess  overflow  waters  when  they  are  finally  released  to 
pond  or  creek  as  waste  water.  Analyses  of  these  show 
a  considerable  proportion  in  slimes  which  probably 
approximate  0.1  more  tonnage,  or  0.06%  more  total 
valuable  material,  which  will  change  the  given  figures 
proportionately. 

In  arriving  at  the  averages  presented  it  has  been 
necessarj',  owing  to  the  great  variation  in  ore  character 
of  many  of  the  mills,  to  strike  a  general  line.  The 
averages,  therefore,  are  not  t>T)ical  of  any  one  mill, 
but  are  for  the  entire  district.  The  percentage  of 
recoverj'  has  been  greater  than  6  in  some  of  the  mills, 
varying  according  to  the  richness  of  the  ground  mined. 

In  what  proportion  of  the  tailings  does  the  flotation 
feed  lay?  Flotation  requires  from  minus-48  to  minus- 
65-mesh  for  feed.  Mill  tailings  are  58.7%  of  total 
tailings,  and  contain  2.6%  of  minus-48  mesh  material — 
1.53  parts  of  minus-48  mesh.  Sludge  tailings  are  41.3% 
of  total  tailings  and  contain  64.6%  of  minus-48  mesh 
material — 26.68  parts  of  minus-48  mesh.  The  two 
combined  make  28.21%  of  minus-48  mesh  material  in 
the  total  tailings,  with  an  average  analysis  of  ^nS  and 
Pbfe  of  5.7%.  Total  valuable  matter,  therefore,  in 
the  flotation  material  is  1.61  parts,  or  42%  of  the  total 
valuable  content  of  the  tailings.  If  therefore,  following 
the  present  practice  in  mills,  flotation  units  at  70% 
efficiency  are  put  in  operation  on  tailings  piles,  the 
recovery  is  1.12  parts  of  29%  of  the  total  valuable 
contents  in  the  tailing  piles.  This  would  increase  the 
total  recovery  of  7.12%,  leaving  the  tailings  still  with 
an  average  concentrate  content  of  2.71  per  cent. 

At  present,  therefore,  there  seems  to  be  a  line  where 
the  limit  of  flotation  is  reached.  This  limit,  when  flota- 
tion is  used  as  a  unit  of  the  mill,  is  the  percentage  of 
fines  in  the  ore — when  the  flotation  process  is  used  as 
individual  units  on  residue  tailing  piles,  it  is  the  prob- 
lem of  separating  and  recrushing  the  great  excess 
tonnage  of  coarser  material  containing  58%  of  the 
valuable  matter. 

The  screens  and  analysis  of  cleaner  jig  cells  show 
another  point  which  also  limits  flotation,  namely,  that 
there  is  a  limit  to  which  fine  crushing  can  be  carried 
unless  all  present  milling  methods  are  discarded  and 
all  the  ore  is  sent  direct  to  flotation  or  screen  classifica- 
tion. The  analysis  shows  that  under  present  crushing 
the  presence  of  fines  is  already  lowering  the  grade  of 
the  ore,  as  it  is  those  fine  particles  of  possible  flota- 
tion feed  in  the  concentrates  that  lower  the  zinc  con- 
tent and  raise  the  sand  content.  Instead  of  increasing 
fines  for  the  purpose  of  following  up  with  flotation,  it 
would  seem  reasonable  to  reduce  or  separate  the  fines. 
Owing  to  these  three  limiting  features,  flotation  seems 
at  present  to  have  a  definite  place  marked  out  for  it 
to  work  upon — leaving  to  some  other  means  the  problem 
of  the  balance.  And  the  biggest  portion  of  that  balance 
seems  to  lie  in  the  plus-14  mesh  material. 

However,  with  flotation  now  entering  the  field  to  care 
for  a  portion  of  these  valuable  constituents  that  opera- 
tors have  neglected,  a  big  forward  step  has  been  taken. 
The  other  portion  of  these  valuable  contents  will  also 
eventually  be  .laved.  A  more  careful  study  of  the 
mill  as  a  whole,  as  well  as  of  the  individual  units  of  it, 


would  make  it  possible  for  the  jigs,  tables,  and  flota- 
tion units  to  make  a  higher  recovery  without  radical 
changes  in  the  mill  flow  sheet.  It  needs  only  the  con- 
sideration of  each  mill  as  a  problem  by  itself  success- 
fully to  accomplish  it. 


Licensing  Hoisting  Engineers 
In  Nevada* 

As  a  result  of  years  of  experience  I  am  convinced 
that  fewer  accidents  will  occur  if  hoisting  engineers 
are  required  to  obtain  licenses  which  mean  some- 
thing, and  when  once  issued  carry  the  dignity  and  rec- 
ommendation that  a  man  is  a  first-class  mechanic  in  so 
far  as  the  operation  of  a  hoist  is  concerned.  The  ma- 
jority of  hoisting  engineers  with  whom  I  have  dis- 
cussed the  matter  are  in  favor  of  such  a  law.  In  nearly 
every  walk  of  life  where  the  lives  of  men  are  entrusted 
to  a  single  individual,  such  as  a  railroad  engineer  or  a 
steamship  pilot,  standards  of  qualification  are  pre- 
scribed, and  credentials  are  required  before  such  men 
are  entrusted  with  the  lives  of  their  fellows. 

It  is  my  recommendation  that  all  hoisting  engineers 
who  are  required  to  hoist  men  be  compelled  to  obtain 
licenses  before  undertaking  such  work,  and  that  oper- 
ators be  prohibited  from  employing  men  in  such  capac- 
ity unless  a  license  is  exhibited.  The  licenses  should  be 
issued,  without  limit  as  to  number,  by  a  board,  which 
shall  examine  the  applicants  in  detail  and  give  prac- 
tical tests  before  passing  upon  the  qualifications.  The 
board  should  be  composed  of  a  technical  man,  a  practical 
man,  and  at  least  one  other  conversant  with  mining. 
Such  a  law  can  be  put  into  effect  without  great  ex- 
pense and  without  unduly  upsetting  the  existing  scheme 
of  affairs  of  the  present  operating  engineers. 

Provision  can  be  made  for  the  issuance  of  temporary 
licenses  upon  practical  tests  in  the  event  of  emergency, 
so  as  not  to  work  a  hardship  upon  the  men  who  must 
earn  a  living  that  way,  or  upon  the  operators  who  may 
at  times  require  the  service  of  a  hoisting  engineer  in  an 
emergency.  However,  this  would  be  only  at  the  begin- 
ning of  the  working  of  the  act,  for  in  a  short  time  all 
engineers  would  provide  themselves  %vith  licenses. 
Doctors,  dentists,  and  others  are  subject  to  the  test 
before  beginning  practice,  and  must  await  the  issu- 
ance of  licenses,  and  I  feel  that  there  would  be  no  great 
hardship  encountered  among  the  miners  because  of 
such  a  requirement. 


New  Shaft-Sinking  Record 

A  new  world's  record  in  shaft  sinking  was  obtained 
in  December,  1918,  at  the  Crown  Mines,  Johannesburg, 
South  Africa.  The  shaft  at  which  the  record  was  made 
is  circular,  having  a  diameter  of  20  ft.  inside  the  walling, 
and  during  Deceml)er  was  sunk  279  ft.,  or  from  a  depth 
of  655  to  934  ft.,  the  average  speed  being  nine  feet 
in  24  hours.  The  cost  of  sinking,  exclusive  of  walling, 
was  between  £13  and  £14  per  ft.  during  the  month. 

The  previous  world's  record  was  also  held  at  the 
Crown  Mines,  where  252  ft.  was  made  in  a  31-day  month 
at  the  No.  14  circular  shaft  of  the  mines;  this  was 
al.so  a  20-ft.  shaft.  K.  C.  Warriner,  120  Broadway.  New 
York,  was  consulting  engineer  at  the  Crown  Mines  up 
to  the  end  of  1918. 


•Abatracted  from  the  Blonnlal   Rpport,  1917-1!>18.  of  A.  J.  SUn- 
Bon.  State  Inspector  of  Mines  of  Nevada. 
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Steam  Economics  in  Simple  Terms 


By  S.  a.  WORCESTER* 


Discussion  of  several  of  the  most  prevalent 
wastes  in  steam-boiler  and  engine  plants,  so  that 
managers  or  men  in  charge  -of  properties,  loho 
have  made  no  thorough  study  of  steam-plant  eco- 
nomics, may  have  brought  to  their  attention  pos- 
sibilities for  substantial  savings  in  fuel  costs.  The 
simplest  remedies  for  preventing  waste  are  indi- 
cated in  non-technical  terms  and  are  usually  mere- 
ly matters  of  proper  adjustment  and  operation. 


ONE  of  the  wastes  that  are  obvious  to  the  trained 
engineer  is  the  result  that  conies  from  the  use 
of  a  boiler  pressure  too  low  for  economy.  The 
economy  of  the  higher  pressure  depends  on  the  fact 
that  about  as  much  fuel  is  burned  in  generating  1  lb. 
of  steam  at  1  lb.  pressure  as  the  additional 
fuel  needed  to  raise  this  pressure  to  100  lb.  The 
given  weight  of  steam  will  do  about  100  times  as 
much  work  at  100  lb.  as  at  1-lb.  pressure,  though  re- 
quiring only  twice  as  much  fuel  for  its  generation. 
Early  in  the  history  of  the  steam  engine,  the  usual 
boiler  pressures  were  below  5  lb.  per  sq.in.,  and  the 
greater  part  of  the  work  of  the  engine  was  done  by 
atmospheric  pressure  on  the  piston,  and  was  made 
effective  by  the  vacuum  produced  at  the  opposite  side 
by  condensing  the  steam.  Boiler  explosions  are  re- 
corded at  these  crude  plants  with  pressures  as  low  as 
10  or  15  lb.  per  square  inch. 

The  Advantages  of  High-Pressuee  Steam 

Since  the  economy  possible  with  higher  pressures 
was  learned,  and  materials  and  mechanical  construction 
of  boilers  and  engines  were  improved,  steam  pressures 
have  gradually  risen  so  that  com.paratively  few  plants 
■of  importance  now  use  less  than  150-lb.  boiler  pressure, 
and  recently  constructed  plants  carry  as  much  as  250  lb. 
per  square  inch. 

The  value  of  higher  pressure  steam  was  impressed 
on  me  early  in  my  apprenticeship  as  a  machinist  by  an 
interesting  experience.  I  was  engineer  and  fireman  for 
a  plant  of  20  nominal  hp.,  doing  usually  about  10  hp. 
work  when  running  only  the  machine  shop,  but  using 
20  hp.  for  a  period  of  three  hours  twice  a  week,  when 
it  was  necessary  to  run  the  foundry  cupola  blower  at 
casting  time.  The  first  two  days  I  had  no  difficulty  in 
making  steam  for  the  light  load,  but  on  the  third  day, 
when  the  blower  was  started,  I  fell  into  trouble.  Having 
had  no  warning  of  the  extra  demand  for  steam,  I  was 
not  prepared  and  was  carrying  the  usual  boiler  pressure 
of  45  lb.  When  the  blower  was  started,  the  extra  load 
soon  began  to  pull  the  steam  down.  The  coal  was  rather 
.dirty  and  fine,  and  my  experience  in  firing  limited,  so 
I  put  in  lots  of  coal  and  stirred  it  often.  Soon  the 
foundry  foreman  appeared  to  inquire  why  the  blower 
was  running  so  slowly.  The  rest  of  the  afternoon 
passed  with  a  succession  of  vigorous  stirrings  and  at- 
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tempts  to  get  more  fuel  into  the  fire  box,  and  several 
unpleasant  visits  from  the  foundry  men  helped  to  keep 
me  bathed  in  perspiration,  and  the  steam  kept  going 
lower  and  the  engine  running  slower  until  the  heat  was 
over.  The  next  day,  a  machinist  who  had  served  his 
apprenticeship  in  the  same  shop  told  me  of  a  similar 
experience  with  the  same  plant,  and  advised  me,  when 
taking  on  the  heavier  load,  to  have  about  85-lb.  boiler 
pressure  at  the  start  and  a  clean  fire  of  coarse  coal. 
The  steam  pressure  should  be  watched  closely  and  not 
allowed  to  fall  much  below  80  lb.,  he  said.  To  do  this 
I  would  have  to  partly  close  the  drafts  at  times  to 
prevent  wasting  steam  at  the  safety  valve,  and  there 
would  be  no  trouble  in  making  steam  to  carry  the  full 
load.  He  said,  further,  that  the  pressure  must  not  get 
below  75  lb.,  or  it  would  be  impossible  to  get  it  up  again 
with  the  heavy  load  on.  I  followed  his  instructions  the 
next  time  the  blower  was  used,  and  had  no  difficulty  in 
keeping  the  fan  up  to  top  speed,  proving  to  my  satis- 
faction that  the  same  plant  which  would  not  make  steam 
to  carry  a  certain  load  at  40-lb.  pressure  would  make 
plenty  of  steam  at  80  lb.  to  do  the  work. 

Fuel  Consumption  Not  Lessened  by  Low 
Steam  Pressure 

Some  years  later,  at  a  large  smeltery  at  Monterey, 
Mexico,  I  found  several  Mexicans  energetically  trying 
to  keep  steam  with  a  battery  of  modem  boilers  at  25-lb. 
pressure  for  a  250-hp.  Corliss  engine,  the  plant  being 
designed  for  at  least  125-lb.  pressure.  This  could  not 
have  been  the  usual  condition  at  the  plant,  because  the 
engine  was  running  at  less  than  half  its  proper  speed. 
If,  however,  someone  in  charge  had  known  the  impor- 
tance of  higher  steam  pressure,  much  labor  and  fuel 
would  have  been  saved,  and  the  engine  could  have  been 
kept  up  to  its  speed. 

It  is  a  common  idea  among  non-technical  men  that 
the  lower  the  steam  pressure  can  be  kept,  and  still  main- 
tain the  engine  speed,  the  less  the  fuel  consumption.  A 
brief  study  of  the  steam  tables  and  other  information 
found  in  mechanical  engineers'  handbooks  will  make 
evident  the  economy  of  the  higher  pressures. 

Steam  Expansion  and  Adjustment  of 
Engine  Valve  Gear 

The  expansive  use  of  steam  in  the  engine  cylinder 
and  proper  adjustment  of  the  engine  valve  gear  are 
matters  of  considerable  importance  in  plants  of  any 
size  and  should  be  better  understood  by  the  average 
engineer.  To  illustrate  the  difference  between  expansive 
and  throttling  use  of  steam,  suppose  that  the  speed 
of  an  engine  is  controlled  by  admitting  steam  to  the 
cylinder  through  a  throttle  valve  during  the  whole 
stroke  of  the  piston.  Let  the  boiler  pressure  be  100  lb., 
and  partly  close  the  throttle  so  that  the  average  pressure 
on  the  piston  will  be  25  lb.  throughout  its  stroke. 

Assuming  the  content  of  volume  of  the  cylinder  is 
4  cu.  ft.,  1  cu.ft.  of  steam  at  100  lb.  will  be  required 
to  maintain  a  pressure  of  25  lb.  for  one  piston  stroke. 
Comparing  this  with  the  expansive  use  of  1  cu.ft.  of 
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steam  at  100  lb.  pressure,  let  the  full  boiler  pressure 
be  admitted  to  the  cylinder  by  a  wide-opyen  throttle  until 
the  piston  has  made  one-quarter  stroke,  using  1  cu.ft. 
of  steam.  At  this  point  cut  off  the  steam  admission, 
using  Corliss  or  other  cut-off  valve  gear,  and  admit 
no  more  steam  during  this  stroke.  Then,  as  the  piston 
travels  the  steam  expands,  filling  the  enlarging  space, 
and  its  pressure  decreases  in  inverse  proportion  to  the 
increase  in  space  or  volume,  so  that  at  one-half  piston 
stroke  the  pressure  is  50  lb.;  at  three-quarter  stroke, 
33  i  lb.  and  at  full  stroke,  25  lb.  Taking  an  aver- 
age of  the  four  pressures,  the  result  is  52i-lb.  "mean 
effective  pressure,"  as  compared  with  the  25  lb.  from 
the  same  quantity  of  steam  by  throttling. 

Many  engines  run  on  loads  so  light  that  they  cut  off 
at  one-quarter  stroke  or  earlier,  and  give  high  ex- 
pansion. Several  years  ago  I  found  an  ore-mill  engine 
running  regularly  with  a  load  so  light  that  it  showed,  by 
indicator  diagrams,  a  cut-off  at  less  than  one-tenth 
stroke,  the  steam  being  admitted  to  the  cylinder  at 
150  lb.  pressure  and  expanded  to  less  than  15  lb.  at  the 
point  of  e.xhaust. 

Hand-Operated  Cut-Offs  and  Valves 

Some  steam  engines,  particularly  air  compressors  and 
pumping  engines,  have  cut-off  valves  made  so  that  they 
may  be  adjusted  by  hand,  and  the  steam  economy  of 
these  plants  depends  largely  on  the  care  with  which 
the  engineer  maintains  the  cut-off  at  the  earliest  prac- 
ticable point.  I  once  found  a  steam-driven  air  com- 
pressor at  a  gold  mine  operated  by  throttling  control, 
although  it  had  hand-adjusted  cut-off  valve  gear.  The 
cut-off  adjustment  was  out  of  repair,  and  as  none  of 
those  in  charge  knew  its  usefulness  or  importance,  it 
was  out  of  use.  I  guaranteed  a  10%  saving  in  steam 
and  fuel  if  allowed  to  do,  at  my  own  expense,  some 
work  on  the  steam  plant,  not  specifying  the  exact  nature 
of  the  work,  but  agreeing  not  to  interrupt  the  regular 
operations,  and  my  compensation  was  to  be  a  percent- 
age of  the  saving  accomplished.  By  merely  making  the 
trifling  repair  necessary  to  the  cut-off  adjustment,  and 
instructing  the  engineer  to  run  with  the  throttle  wide 
open,  regulate  the  speed  by  using  the  cut-off  adjustment, 
and  keep  the  boiler  pressure  uniformly  high,  I  effected 
a  25%  saving  in  fuel  and  was  paid  on  that  basis  and 
thanked  for  my  services.  At  another  air-compressing 
plant  operating  under  better  conditions  I  saved  5%  of 
a  $1200  monthly  coal  bill  by  merely  changing  the  ad- 
justment from  throttling  regulation  to  governing  by 
cut-off  with  a  wide-open  throttle. 

Propkr  Adjustment  of  Automatic  Cut-Offs 
Necessary 

The  majority  of  stationary  engines  of  considerable 
size  now  govern  their  speed  by  using  .some  form  of  auto- 
matic cut-off  valve  gear;  that  is,  the  valves  cut  off  the 
steam  early  or  late  in  the  piston  stroke,  accordingly  as 
the  load  on  the  engine  is  light  or  heavy.  The  point  of 
cut-off  is  regulated  automatically  by  a  speed  governor. 
At  one  steam  plant  which  included  a  large  cross-com- 
pound, steam-driven  air-compressor,  with  Corliss  auto- 
matic cut-off  valve  gear,  the  monthly  coal  bill  exceeded 
$2400.  By  simply  adjusting  the  cut-off  mechanism  .so  as 
to  make  it  operative,  n  saving  of  5%  wa.s  made  in  the 
fuel  bill.     The  master  machanic,  a  man  of  experience 


but  of  no  technical  education,  found  it  sometimes  easier 
to  start  the  compressor  with  the  low-pressure  valves  not 
cutting  off,  so  he  left  the  cut-off  inoperative  at  all 
times,  thereby  wasting  fuel  which  cost  at  least  $120 
per  month,  to  say  nothing  of  the  waste  of  water. 

Noisy  Exhaust  Usually  Indicates  Waste 

A  practiced,  observant  engineer  can  usually  tell,  from 
the  appearance  and  sound  of  the  exhaust  of  a  non- 
condensing  engine,  whether  it  is  working  economically 
or  not.  It  may  be  assumed  as  a  general  rule  in  most 
cases  that,  when  the  exhaust  is  loud,  steam  at  a  pressure 
sufficient  for  considerable  work  is  being  wasted.  If  the 
noise  is  a  succes.sion  of  .short,  sharp  coughs,  quite  dis- 
tinct, with  no  roaring  or  hissing  sound  continuing  be- 
tween the  puffs,  steam  is  being  exhausted  before  it  has 
expanded  to  an  economically  low  pressure. 

If  the  engine  will  carry  its  load  with  an  earlier  cut- 
off, this  may  be  the  remedy.  Perhaps  a  higher  boiler 
pressure  is  allowable  and  necessary  to  make  the  engine 
carrj'  its  load  with  expansive  use  of  steam.  In  some 
cases  where  a  belted  engine  is  running  too  slowly  to 
carry  its  load  with  an  early  cut-off,  the  sizes  of  pulleys 
may  be  changed  and  the  engine  run  at  higher  speed.  If 
the  engine  is  running  near  or  at  the  practical  speed 
limit,  and  so  loaded  that  it  will  not  maintain  speed  with- 
out the  highest  allowable  initial  pressure  and  a  late  cut- 
off, the  only  remed.v  is  a  larger  engine. 

Condition  of  Pipe  Often  Causes  Contracted 
Exhaust 

A  continuous,  roaring  exhaust,  without  distinct  puffs 
or  coughs  for  each  emission  of  steam,  usually  indicates 
either  leakage  in  piston  or  valves  or  unduly  contracted 
places  in  the  exhaust  pipe  or  connections.  Leakage  can 
be  distinguished  from  a  contracted  exhaust  by  listening 
at  the  exhaust  when  the  engine  is  first  started  from 
rest,  at  which  time  the  hissing  or  roaring  noise  will 
be  noticeably  different  from  the  cough  of  the  exhaust. 
Contracted  exhaust  is  most  noticeable  when  the  engine 
is  running  at  full  speed  and  load.  In  some  cases  the 
exhaust  pipe  is  too  small  and  in  others  it  is  unduly 
contracted  at  some  turn,  or  perhaps  at  its  end.  Oc- 
casionally an  exhaust  is  found  passing  through  a  feed- 
water  heater  with  tubes  too  small  to  afford  a  free  pass- 
age. I  once  found  a  Corliss  engine  operating  against  a 
back  pressure  of  7  lb.  caused  by  a  feed-water  heater 
having  very  small  tubes  and  preventing  free  escape  of 
the  exhaust. 

I  lived  for  several  years  within  sight  and  sound  of 
one  of  the  largest  steam-operated  mining  plants  in  Colo- 
rado, which  included  a  direct-acting  hoisting  engine  and 
a  large  cross-compound,  steam-driven  air  compressor, 
both  having  Corliss  valve  gear  and  capable  of  high 
economy.  Although  in  charge  of  well-paid  managers 
and  master  mechanics,  these  engines  have  continued 
for  years  to  exhaust  with  noise  often  audible  at  a  dis- 
tance of  a  mile  or  more.  When  the  manager  was  once 
approached  by  a  consulting  engineer  of  broad  experi- 
ence with  a  proposal  to  adjust  the  plant  so  as  to  make 
a  handsome  saving  of  fuel,  and  a-sking  a  contingent  fee 
of  a  small  percentage  of  the  saving  effected,  he  was 
met  with  the  statement  that  such  work  might  antag- 
onize the  master  mechanic;  hence  it  could  not  be  con- 
sidered.   The  waste  still  continues. 
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At  one  time  the  engine  furnishing  the  power  for  a 
Montana  planing  mill  was  leaking  badly  through  the 
piston  rings,  as  I  judged  from  the  sound  of  its  exhaust. 
To  make  sufficient  steam  it  was  necessary  to  burn  con- 
siderable coal,  as  well  as  all  of  the  shavings  and  scraps 
made  by  the  mill.  After  I  had  rebored  the  cylinder  and 
fitted  new  piston  rings  to  stop  the  leakage,  the  boiler 
not  only  required  no  coal  but  consumed  only  part  of  the 
mill  shavings,  so  that  the  plant  had  shavings  for  sale. 
The  repair  repaid  its  cost  in  a  few  weeks. 


News  From  Paris 

By  Mark  R.  Lamb 

Paris  is  full  of  people.  Besides  the  Peace  Commis- 
sion, there  are  the  men  from  the  American-British 
armies,  the  Red  Cross,  the  Y.  M.  C.  A.,  and  nearly  a 
score  more  organizations.  There  are  1600  Red  Cross 
people  here  ready  to  go  home,  and  no  steamer  space. 

The  soldier  boy  with  10  days'  leave  generally  over- 
stays a  few  days,  and  that  helps  increase  congestion. 
Today  300  new,  zealous,  extra  military  police  are  stop- 
ping all  our  men  and  officers  and  examining  papers. 
The  results  are  surprising,  and  quite  a  few  men  will  re- 
turn promptly  to  where  they  belong.  Hotels  are  full. 
Lodging  houses  have  been  full  for  a  long  time.  Private 
families  do  not  like  the  idea  of  renting  rooms  or  pro- 
viding board,  even  when  good  prices  could  be  obtained. 
The  result  is  that  the  French  consuls  have  been  ad- 
vised that  no  more  people  are  desired  in  Paris.  Those 
of  us  who  saw  no  war,  and  who  did  not  suffer,  are  in- 
clined to  wonder  why  things  do  not  get  down  to  a 
peace  basis  more  quickly.  Ordinarily,  what  a  city 
wants  is  visitors,  but  here  is  Paris  imploring  the  visitor 
to  stay  away,  and  actually  trying  not  to  receive  him  for 
another  six  months.  An  American  company  with  head- 
quarters in  London  has  been  trying  for  three  months  to 
get  its  employees  here  to  a  branch  office. 

Good  business  will  be  done  here — much  more  than 
before  the  war.  The  country  is  starved  for  good  things 
to  eat  and  wear.  I  tried  to  buy  some  dresses  for  my 
little  girl,  but  the  merchant  advised  me  first  to  ship 
the  silk  and  dyes  to  France.  No  silk  has  come  here 
for  years,  and  the  dyes  available  are  not  of  the  best. 
No  one,  however,  will  succeed  in  replacing  the  art  and 
craft  of  the  Frenchman  in  building  gowns,  and  so  he 
ought  to  be  supplied  with  the  materials.  The  railways 
are  said  to  be  in  bad  condition,  but  to  me  the  rails  I 
have  seen  and  ridden  over  seem  good  enough.  There 
is  a  shortage  of  locomotives  and  cars,  but  the  Boche  is 
kindly  sending  these  over  at  top  speed,  and  France 
will  soon  have  all  she  needs.  The  American  Army  will 
have  much  rolling  stock  to  sell,  and  France  cannot  af- 
ford to  let  England  or  Germany  or  Russia  buy  it. 

The  rivers  are  normal  again,  and  traffic  has  begun. 
It  requires  only  five  or  six  days  by  canal  from  Havre  to 
Paris;  and  now  that  French  steamers  are  sailing  from 
that  port,  transportation  to  the  capital  will  be  meas- 
urably improved.  The  Reconstruction  Commission  is 
busy  around  Lille,  and,  to  begin  with,  has  bought  all 
brick  and  similar  construction  material  in  sight. 

The  French  nation  looks  askance  at  the  corr.bines  be- 
ing formed  in  the  United  States.  An  example  of  this 
is  the  combination  of  the  manufacturers  of  sugar  ma- 
chinery, formed  by  one  of  the  large  New  York  banks. 
It  is  not  difficult  for  the  French  manufacturer  of  this 
class  of  machinery  to  visualize  the  destruction  of  his 


business.  Even  with  a  60%  import  duty  on  autos,  the 
local  manufacturer  finds  food  for  thought  in  the  recent 
news  of  the  combinations  planned  to  "dump"  in  Europe. 
If,  therefore,  it  seems  that  France  is  not  eager  to  wel- 
come every  American  company  or  business  man  or  bank, 
it  must  not  be  considered  an  affront  nor  taken  too  seri- 
ously, nor  considered  as  an  unfriendly  act.  Keen  com- 
petition must  be  expected. 

One  thing  is  certain.  Food  will  be  welcome  for  a  long 
time  and  in  any  quantity  that  can  be  imported.  Four 
very  ordinary  apples  cost  $3.20.  At  that  rate  a  real 
Oregon  apple  would  sell  for  $1.  Butter  is  $4  a  pound, 
but  none  is  served  at  the  hotels.  Perhaps  the  newly 
released  German  ships  will  better  this  situation.  It 
must  be  plain,  however,  that  until  food  co.'^ts  are 
brought  down  at  least  to  American  levels,  Europe  can- 
not be  expected  to  offer  a  very  attractive  market  to 
America ;  and  those  terriers  in  Washington  who  are 
barking  at  Hoover  should  be  reprimanded  by  the  busi- 
ness people  as  quickly  as  possible. 

A  snowstoim  and  a  subway,  surface  car  and  bus  strike 
occurred  simultaneously  in  Paris  recently,  the  result 
being  astonishing.  The  sidewalks  were  congested  with 
people.  Fortunately  the  distances  are  not  great,  and, 
also  fortunately,  the  strike  lasted  only  one  day.  The 
surface  cars  and  busses  have  an  interesting  way  of 
determining  priority  when  the  crowd  exceeds  the  capac- 
ity of  the  car.  The  passenger,  on  arrival  at  the  station, 
takes  a  numbered  ticket  from  a  rack.  This  ticket  is 
intended  to  obviate  the  necessity  for  standing  in  line, 
as  the  conductor  calls  the  numbers,  and  the  respective 
passengers  step  aboard  as  their  numbers  are  called.  How 
would  that  system  work  on  the  New  York  subway  or 
on  the  "L"? 

The  hotels  here,  even  with  the  diplomats  out  of  the 
way  (and  they  will  be  here  for  years)  are  wholly  in- 
adequate. Of  course  no  new  ones  are  being  built.  At 
best,  some  old  buildings  are  being  remodeled  and  used 
as  annexes  to  present  hotels.  M.  Rene  Werthemie  has 
just  purchased  a  five-story  building  which  was  begun 
before  the  war  and  is  not  yet  completed.  It  is  to  be 
made  into  a  modern  office  building,  but  it  will  be  several 
months  before  it  is  complete.  It  will  surely  be  filled 
immediately,  as  offices  are  extremely  scarce  and  un- 
satisfactory. Paris  surely  needs  food  and  hotels  and 
office  buildings. 

Beginning  on  Feb.  1,  one  will  be  permitted  to  have 
and  to  use  a  registered  cable  address.  This  is  a  great 
improvement,  as  it  means  an  economy  in  everv-  cable 
dispatch.  Business  cables  arrive  promptly  from  the 
United  States  and  are  slightly  delayed  returning  from 
here.  It  would  be  a  great  help  if  Mr.  Burleson  would 
have  the  cable  companies  indicate  date  of  transmission 
on  the  cable  itself.  This  is  done  by  the  French  and 
English  postoffices  through  which  cables  are  sent.  The 
delay  is  less  important  if  one  knows  its  extent.  As  late 
as  the  beginning  of  January  it  was  necessarj'  to  show 
one's  passport  in  sending  cables.  Now  this  is  not  de- 
manded in  every  case,  which  indicates  a  relaxation  in  the 
rules. 

After  being  closed  for  five  years,  the  famous,  gor- 
geous restaurant  of  the  Grand  Hotel  was  opened  re- 
cently. You  New  Yorkers  who  like  to  loaf  in  Paris 
will  know  what  that  means  and  what  a  throng  was 
there — diamonds  and  pearls,  paint  and  powder,  gold- 
lace  uniforms  and  plain  American  khaki  mixed  with  a 
confusion  of  laughter  and  tinkling  glasses.  Paris  is 
not  dry — positively! 
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The  Rise  in  Cost  of  Zinc  Mining  in  Wisconsin 


By  w.  f.  boericke* 


A  comparison  of  co!<ts  of  mining  and  milling  zinc 
ores  in  Wisconsin  in  1918  with  similar  operating 
expense  in  191U-  A  constant  tonnage  has  been 
assumed,  and  on  this  basis  the  variation  in  cost 
of  the  different  items  involved  has  been  con- 
sidered. The  analysis  permits  a  detailed  study  of 
the  problems  which  have  arisen;  and  the  author 
of  the  paper  classifies  and  discusses  possible 
developments  which  would  insure  a  continuance 
of  mining  operations  in  the  district  and  the 
future  prosperity   of   the  zinc-mining   indtistry. 


THIS  article  has  been  prepared  in  an  effort  to 
obtain  definite  figures  to  denote  the  ratio  of  in- 
crease in  the  cost  of  zinc  mining  in  Wisconsin 
between  January,  1914,  and  December,  1918,  or,  in  other 
words,  to  record  the  increase  in  costs  between  the  pre- 
war period  and  the  signing  of  the  armistice.  It  is 
obvious,  upon  reflection,  that  no  correct  ratio  can  be 
obtained  by  comparing  per-ton  costs  of  1914  with  those 
of  1918.  As  costs  are  dependent  on  tonnage  hoisted, 
other  things  being  equal,  the  consequent  variations  will 
depend  entirely  on  the  condition  of  the  mine,  the 
efficiency  of  the  labor,  and  the  ability  of  the  manage- 
ment. It  would  be  possible  to  operate  at  much  lower 
costs  in  1918  than  in  1914,  in  spite  of  higher  wages  and 
prices  of  supplies,  if  the  tonnage  had  been  increased 
largely  by  improved  conditions  in  the  mine  during  this 
period  and  by  the  substitution  of  labor-saving  machinerj' 
and  cost-reducing  appliances  under  a  progressive  man- 
agement. On  the  other  hand,  if  the  case  be  reversed, 
it  might  have  been  good  policy  to  try  selective  mining, 
with  a  decrease  in  tonnage,  which  would  show  an  in- 
crease in  cost  out  of  all  proportion  to  the  actual  rise. 

Cost  Comparison  Possible  by  Assuming 
Fixed  Tonnage 

It  follows,  therefore,  that,  to  ascertain  the  precise 
ratio  of  the  increase  in  mining  costs,  it  is  necessarj'  to 
a.ssume  a  constant  tonnage,  and  to  investigate  the  in- 
crease in  the  separate  elements  that  enter  into  the  cost 
of  mining.  This  comparison  appropriately  may  be  made 
on  the  figures  for  1914,  as  related  to  tho.se  of  1918.  A 
true  ratio  of  increase  of  such  items  will  then  be  avail- 
able, assuming  that  all  conditions  of  mining,  and  the 
efficiency  of  labor  and  management,  have  remained 
constant. 

It  may  be  objected  that  it  is  not  fair  to  make  this 
assumption,  because,  in  all  successful  enterprises,  there 
is.  or  should  be.  an  increa.sing  efficiency  of  labor  and 
management  that  tends  to  lower  costs  every  year.  To 
thi.s  objection  the  reply  can  be  made  that  the  purpose 
here  is  to  in(|uire  solely  into  the  ri.se  in  operating  ex- 
pense that  ha.s  entered  into  nearly  every  element  of 
mining.  Such  an  increase  has  been  largely  beyond  the 
power  of  the  individual  to  influence  one  way  or  the 
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other;  and  it  may  be  left  to  the  manager  to  determine 
whether  the  increased  efficiency  of  his  mine  and  methods 
has  compensated  for  that  rise. 

Considered  from  another  angle,  it  may  be  said  that 
such  a  comparison  of  cost  figures  will  serve  to  show, 
theoretically  at  least,  the  price  that  a  zinc  operator  may 
justifiably  expect  to  receive  for  his  product  to  com- 
pensate him  for  the  increased  cost  of  operation  over 
1914,  assuming  that  his  mill  recovery  and  grade  of 
concentrate  are  no  better  and  no  worse  than  in  1914, 
and  that  his  mine  "dirt"  contains  the  same  number  of 
pounds  of  zinc  per  ton  as  formerly. 

The  typical  costs  of  a  Wisconsin  zinc  mine  may  be 
divided  into:  Mining:  Labor — includes  all  underground 
and  surface  men,  except  in  the  mill;  powder;  supplies — 
all  except  for  milling.    Milling:  Labor;  supplies.  Power. 

In  a  typical  cost  sheet  for  1914,  the  expenditure  under 
these  heads  was  divided  about  as  follows,  in  percentages 
of  the  total  per-ton  cost:  Mining:  Labor,  50.5%  ;  powder, 
7.3%  ;  supplies,  8.5 ''f.  Milling:  Labor,  6.6%  ;  supplies, 
4.6%.  Power:  22.5%.  This  classification  allows  nothing 
for  general  expense,  including  such  items  as  head  office, 
taxes,  and  insurance  charges,  the  disposition  of  which 
may  be  considered  distinct  from  the  working  cost. 

By  regrouping  and  simplifying  the  figures  given,  the 
following  percentages  are  obtained:  Total  labor, 
57.1%;  powder,  7.3%;  total  supplies,  13.1%;  power, 
22.5  per  cent. 

Payroll  Uniform  in  Larger  Mines 

The  advance  in  price  of  labor  can  be  easily  calculated 
from  a  comparison  of  the  payrolls  of  1914  and  1918. 
The  wage  scale  at  the  various  mines  in  the  district  is 
fairly  well  standardized,  although  there  are  small  dif- 
ferences, in  some  instances  on  account  of  special  local 
conditions.  But  the  larger  mines  maintain  wage  scales 
that  do  not  differ  much  from  one  another;  and  this  is 
especially  the  case  where  a  number  of  mines  are  run  by 
a  single  operating  company.  Hence  a  comparison  of  the 
wages  paid  to  the  different  classes  of  labor  at  one  of 
the  leading  mines  will  serve  as  a  fair  index  of  the  rates 
of  pay  in  the  entire  district.  The  following  table  gives 
the  main  division  of  a  typical  mine  piiyroll,  with  rates 
paid  in  1914  and  1918,  respectively,  and  per  cent,  of 
increase: 

WAGE  RvVTES  IN  TYriCAI.  WISCONSIN  ZINC  MINE,  1914  AND  l»l» 

Wngra,  Wun,  Incrrur. 

Ocrupstion  1914(a)  191 1  Prr  Crnt. 

Drillmon   $2.25  $4  00  77 

■Shovplrnt,  contrsot,  per  eu .OS  .12  50 

.Shordrrn.  day  pay 2.00  3  50  75 

Trammrre   2  00  3  50  75 

Trsrk  men 2.25  3  40  51 

IIoi.l  mrn 2.25  J  40  51 

.Ilgmon J. 00  4  25  42 

NfiU  hrlp<™ 2.00  5  50  75 

Ordin«r>-  utinkillrd  hniitln       2  00  3  40  51 

(a)  Ninp-hmir  ahift. 

No  great  error  is  involved  in  taking  the  average  of 
these  increases  to  be  the  increase  in  the  cost  of  labor, 
although  for  mine  accuracy  these  occupations  should  be 
prorated  in  the  total  payroll,  and  the  average  increase 
thus  obtained.  A  somewhat  long  calculation  based  on 
this  showed  the  average  increase  of  wages  to  be  57 
per  cent. 
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The  price  of  40%  dynamite,  the  standard  explosive  in 
the  district,  in  1914  was  $10.56;  in  1918,  $21.50.  This 
is  an  increase  of  103.6%.  The  increase  in  the  price  of 
supplies  is  difficult  to  estimate,  except  approximately, 
on  account  of  the  great  variety  and  number  of  articles 
needed  at  the  mine  and  mill,  and  the  changing  demand. 
Some  supplies,  for  instance,  that  were  in  good  demand 
in  1914  have  been  almost  totally  eliminated  from  use 
in  1918.  Inasmuch  as  the  whole  amount  allowed  for 
supplies  is  only  13%  of  the  total  cost,  even  a  consider- 
able variation  will  not  materially  affect  the  record.  The 
following  figures  provide  a  comparison  of  the  costs  of 
materials  in  1918  with  like  costs  in  1914,  the  increase 
being  as  follows:  Drill  steel,  93%;  shovels,  111%; 
mule  feed,  41%;  mine  rail,  100%;  oils,  54%;  pipe, 
125%,  and  carbide,  46%.  An  average  increase  of  60% 
in  the  cost  of  all  supplies  for  mine  and  mill  is  probably 
a  conservative  estimate.  As  practically  every  mine  in 
the  field  is  now  operated  by  electric  power,  a  direct 
comparison  can  be  made  of  the  increased  cost  of  power. 
The  increase  allowed  by  the  commission  amounts  to 
32.5%  for  the  large  consumers.  By  applying  these  in- 
creases against  the  separate  costs  already  shown,  it  is 
possible  to  obtain  the  increased  cost  of  operation,  thus: 

INCREASED  COST  OF  OPERATION  AT  WISCONSIxN  ZINC  MINE 

Per  Cent.,  Per  Cent.,  Ratio  of 

1914  1918  Incre.Tse 

Labor 57.1  89  6  1.57 

Powder 7.3  14.8  2,03 

Supplies 13.1  20.9  1.60 

Power 22  5  29  8  1.325 

155.1 

The  unit  costs  have  therefore  increased  55.1%  over 
those  of  1914.  Applying  these  figures  concretely,  it  is 
patent  that  if  the  working  cost  per  ton  of  mine  "dirt" 
in  1913  was  $1,  a  result  generally  obtained  by  the  large 
operators  who  were  working  on  a  tonnage  of  over  10,000 
tons  a  month,  the  cost  in  December,  1918,  for  the  same 
amount  of  labor,  supplies,  powder,  and  power,  would  be 
fl.55  per  ton.  If  the  mines  were  then  making  a  10% 
recovery  of  concentrate  in  the  mill,  the  cost  per  ton  of 
concentrate  would  in  1913  have  been  $10.  In  1918, 
with  the  same  recovery,  it  would  be  $15.51. 

The  Solution  of  the  Problem 
Under  these  conditions,  the  operators  have  four 
possible  sources  for  relief:  First,  a  reduction  in  unit 
costs  to  pre-war  figures,  through  reduction  in  wages, 
and  prices ;  second,  a  rise  in  the  price  received  for  con- 
centrates that  will  compensate  for  the  increased  costs; 
third,  an  increase  in  the  eflSciency  of  mining  methods 
which  will  offset  the  increased  wages  to  labor  by  yield- 
ing a  larger  tonnage  per  man;  fourth,  to  raise  the 
grade  of  the  ore  by  mining  richer  ground,  thus  in- 
creasing the  mill  recovery  at  the  expense  of  the  mine, 
and  so  lowering  the  cost  of  making  concentrates. 

It  is  questionable,  however,  if  there  is  any  conviction 
among  operators  that  a  radical  reduction  in  wages 
should  be  made  at  the  present  time.  In  common  with 
the  general  sentiment  of  business  throughout  the  coun- 
try it  is  felt  that  wages  are  not  out  of  proportion  to 
the  cost  of  living  and  that  any  marked  reduction  would 
result  in  considerable  hardship  and  ill  feeling.  But 
a  readjustment  in  general  wages  is  likely  to  occur  in 
the  near  future,  unless  ore  prices  should  advance. 

Unfortunately  for  all  concerned,  the  operators  cannot 
expect  a  higher  price  for  their  product.    They  had  their 


heyday  of  prosperity,  but  the  high  tide  of  inflated  prices 
for  black  jack  has  fallen  back  to  the  old  pre-war  basis, 
leaving  in  its  wake  only  a  burden  of  high  operating 
costs.     The  average  price  of  all  grades  of  zinc  ore  in 

1913  was  $42.69  per  ton.  Present  prices  (February) 
are  not  far  from  that  figure. 

Earlier  Efforts  Resulted  in  Improved  Efficiency 

The  third  resort  of  the  operators  is  to  increase  the 
efficiency  of  their  mining  methods  to  such  a  point  as 
to  compensate  for  the  increased  unit  costs.  Nothing  is 
impossible,  but  this  a  large  order,  considering  that  in 

1914  much  progress  had  been  made  by  the  large  com- 
panies in  the  direction  of  low  costs.  The  question 
really  resolves  itself  into  this:  Labor  has  received  a 
57%  increase  in  wages.  Has  it  returned  the  equivalent 
in  increased  output?  Such  a  question  put  to  the  ground- 
boss  would  be  greeted  by  a  stream  of  vigorous  pro- 
fanity. Yet  in  some  lines  of  work  the  output  per  man 
has  notably  increased,  though  the  credit  might  be 
given  more  to  the  machine  than  to  the  operator.  In 
drilling,  especially,  there  has  been  a  great  improvement, 
due  to  the  practically  universal  adoption  of  light  one- 
man  hammer  drills;  and  contract  prices  for  breaking 
rock  in  stopes  are  generally  lower  than  in  1914.  Output 
of  shovelers  per  man  has  been  increased  about  30%,  a 
result  attributable  largely  to  high  contract  rates  paid  and 
closer  study  of  the  shoveling  problem,  with  the  elimina- 
tion of  weaker  and  unfit  men  from  this  particular  work. 
Shoveling  machines  have  been  tried  at  some  mines,  but 
local  conditions  make  them  difficult  to  operate,  and 
little  or  no  saving  has  been  shown  over  hand  work. 
Better  tracks  and  the  substitution  of  animal  and 
mechanical  haulage  for  hand  tramming  have  resulted  in 
improved  efficiency  in  this  work. 

It  has  been  hoped  that  the  high  price  of  powder  and 
supplies  generally  would  tend  to  make  the  men  more 
careful  in  their  use,  and  so  aid  in  reducing  the  cost. 
No  doubt  some  progress  has  been  made  along  these 
lines,  where  intensive  means  have  been  taken  to  impress 
on  the  men  the  necessity  of  economy.  With  regard  to 
economy  in  the  use  of  powder,  however,  little  comfort 
can  be  gained,  for  the  consumption  per  ton  of  rock 
broken  in  the  mine  is,  if  anything,  a  trifle  higher  than 
in  1913.  Of  course,  on  account  of  the  shortage  of  labor 
during  most  of  1918,  it  was  often  necessary  to  use 
powder  liberally,  as,  for  instance,  in  popping  boulders 
and  springing  holes,  when,  under  normal  conditions, 
more  holes  might  have  been  drilled  at  no  greater  labor 
cost,  and  some  saving  made  in  explosives. 

The  Working  of  Richer  Deposits 

There  is  no  doubt  that  good  work  has  been  done  in 
power  economy,  by  closer  adjustment  and  alignment  of 
machinery,  and  better  inspection  generally;  but  the 
total  saving,  in  comparison  with  the  other  factors  of 
the  cost  sheet,  is  small.  The  operators  therefore  gener- 
ally have  been  obliged  to  resort  to  mining  richer 
ground ;  and,  by  thus  increasing  mill  recovery,  they  have 
kept  the  concentrate  cost  from  rising  in  the  same 
marked  degree  as  the  working  cost.  Where  this  has 
been  impossible,  on  account  of  the  nature  of  the  ore 
deposit,  the  usual  policy  has  been  to  close  the  mine 
rather  than  to  exhaust  ore  reserves  on  an  unprofitable 
market. 
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Although  present  conditions  in  the  district  are  de- 
pressing, it  is  believed,  with  reason,  that  much  can  be 
done  in  the  matter  of  decreasing  costs,  even  on  the 
present  wage  scale.  The  attitude  of  the  men  generally 
is  good,  and  it  is  thought  that  they  will  enter  heartily 
into  anj-thing  that  will  help  keep  the  mines  above  water. 
Some  assistance  is  e.\pected  from  lower  prices  for  pow- 
der and  supplies.  The  operators  feel  that  they  have 
demonstrated  in  the  past  their  ability  to  work  ground 
at  as  low  a  cbst  as  has  been  possible  in  any  other  zinc 
district,  and,  with  a  turn  in  the  market,  it  is  probable 
that  production  will  again  reach  a  high  figure. 


Recording  Flue  Temperatures* 

When  the  temperature  of  hot  gases  surrounded  by 
colder  surfaces  is  measured  with  an  ordinarj'  thermom- 
eter or  a  protected  thermocouple,  the  temperature  in- 
dicated by  the  measuring  instrument  is  always  too 
low.  Heat  is  constantly  radiated  from  the  measuring 
instrument  to  the  colder  surfaces,  thus  keeping  the  tem- 
perature of  the  instrument  lower  than  that  of  the  hot 
gases.  The  error  may  amount  to  several  hundred  de- 
grees Fahrenheit. 

The  greater  the  difference  is  between  the  tempera- 
ture of  the  gases  and  that  of  the  surrounding  surfaces. 
the  greater  is  the  error.  Also,  the  error  is  larger  with 
instruments  having  the  exposed  parts  large  than  with 
those  in  which  such  parts  are  small.  Thus,  for  an  ex- 
ample, a  couple  having  the  hot  junction  inclosed  in  a 
protecting  tube  will  invariably  read  considerably  lower 
than  an  unprotected  couple.  The  smaller  the  wires  at 
the  hot  junction  of  the  couple,  the  nearer  is  the  tem- 
perature indicated  by  the  couple  to  that  of  the  gases. 

The  true  temperature  of  the  gases  would  be  indicated 
by  a  couple  having  the  hot  junction  made  of  wire  of 
zero  diameter.  The  true  temperature  can  be  obtained 
approximately  by  using  three  or  more  couples  of  vari- 
ous sizes  and  determining  from  these  readings  by 
extrapolation  the  theoretical  indication  of  a  couple  of 
zero  diameter. 

Ordinary  methods  of  measurement  of  flue-gas  tem- 
peratures are  on  the  average  about  20°  F.  too  low.  Cop- 
per-constantan  can  be  used  advantageously  for  this 
purpose. 

Engineering  Educationt 

By  George  F.  Swain:{: 

In  the  words  of  that  fine  old  English  schoolmaster, 
Richard  Mulcaater,  who  wrote  over  300  years  ago,  which 
cannot  be  improved  even  today:  "The  end  of  education 
and  training  is  to  help  nature  to  her  perfection  in  the 
complete  development  of  all  the  various  powers."  Its 
aim  is  to  give  the  student  power  to  meet  the  problems 
which  life  will  bring  him.  Education  is  strictly  util- 
itarian, using  the  word  in  its  widest  sense.  The  stu- 
dent .should  be  taught  first  what  is  nece.ssary,  second 
what  is  useful,  third  what  is  ornamental.  All  of  these 
are  utilitarian,  or  useful  in  the  largest  sense.  The 
objects  to  l>e  aimed  at  are  mainly  two,  di.scipline  of 
mind,   and   interest;   knowledge   is  secondary,   but   dis- 

•Ab.«lrB<tf<l  from  llulL  IIS.  ".Mfimurln);  the  Temperature  of 
't>uf>f>  In  ftnllxr  .Mvltlnipi,"  by  Henry  Krclnlng'T  and  J.  V.  Ilnrk- 
Ipy.   Hureau  <•(   Mln^n.    Department  of  the   Interior. 

»Abiitrarte<)  from  the  BullrUn  of  the  .Society  for  the  Promotion 
of  En^lneerlnK  I'>liirallnn.   Uec,  191)1.  p.   97. 

JProfcMor  of  civil  enjlncorlng.  Harvard  University. 


cipline  should  be  acquired  in  subjects  which  will  bring 
knowledge  with  it.  No  effective  results  will  follow  un- 
less the  student  is  interested  and  sees  the  value,  use,  and 
application  of  what  he  studies.  He  cannot  appreciate 
what  he  studies,  or  become  really  and  profitably  in- 
terested in  it,  in  a  concrete  way,  unless  he  can  relate  it 
to  his  experience.  Education  cannot  turn  out  a  finished 
product,  that  is  to  say,  a  man  fitted  to  take  a  responsible 
position  at  once.  It  can  only  fit  him  to  begin  at  the 
bottom  of  the  ladder,  and  give  him  the  foundation  upon 
which  to  build.  Experience  is  necessary  before  he  can 
advance,  but,  if  he  has  a  well-trained  mind  and  the 
proper  attitude,  he  should  gain  and  assimilate  experi- 
ence rapidly,  and  progress  much  faster  than  otherwise. 

We  live  in  a  world  of  other  men.  To  make  our  way, 
we  need,  besides  a  disciplined  mind,  many  other  quali- 
ties, such  as  knowledge  of  men,  tact,  personality,  per- 
severance, energy,  enthusiasm,  power  to  concentrate, 
ability  to  work  hard  and  effectively,  and,  above  all, 
character.  Education  should  aim  to  cultivate  such  quali- 
ties as  far  as  practicable. 

Education  may,  on  the  one  hand,  be  liberal  or  pro- 
fessional, or  it  may  be  vocational.  The  latter  aims  to 
fit  young  men  specificially  for  a  definite  occupation, 
such  as  a  manual  trade,  or  for  stenography  or  book- 
keeping. Professional  education  has  essentially  the 
same  object,  except  that  a  profession  is  broader  in  scope 
and  requires  a  stronger  and  broader  foundation  of  gen- 
eral principles.  Vocational  education  may  be  concerned 
mainly  with  training  the  body,  or  even  one  muscle, 
rather  than  with  training  the  mind.  Vocational  edu- 
cation will  not  be  considered  here,  but  it  may  be  re- 
marked that  it  possesses  in  a  high  degree  one  of 
the  most  important  elements,  namely,  interest.  The 
pupil  becomes  at  once  interested  in  the  work,  it  is  re- 
lated to  his  experience,  he  sees  the  use  and  meaning 
of  it  all  the  time.  Its  results  are  therefore  likely  to 
be  satisfactory,  even  more  so  than  the  results  of  more 
formal  education,  and  its  importance  is  steadily  increas- 
ing with  the  recognition  of  the  fact  that  one  of  our 
main  problems  is  to  put  the  boy  in  the  right  place  and 
fit  him  for  a  specific  job. 

Engineering  education  is  in  a  sense  vocational,  but  as 
the  field  of  engineering  is  wide,  and  rests  upon  a  sub- 
stantial body  of  principles  of  science,  it  must  be  broad 
and  must  deal  rather  with  those  general  principles  than 
with  any  specific  job.  Yet  the  line  between  the  two  is 
not  sharp,  and  many  graduates  of  vocational  schools 
make  the  best  of  engineers  ultimately. 


Magnesite  in  California 

The  magnesite  industry  in  California,  in  common  with 
the  other  special  mineral  industries,  experienced  marked 
restriction  at  the  close  of  the  war,  and,  in  fact,  during 
the  war,  on  account  of  the  retarding  of  operations  in 
the  building  industries.  The  state  for  years  produced 
practically  all  the  magnesite  of  domestic  origin  in  the 
United  States;  until  1017  it  was  practically  the  only 
source  of  the  American  supply,  according  to  the  report 
of  Charles  G.  Yale,  of  the  Geological  Survey.  In  that 
year  California  produced  and  sold  318.838  short  tons, 
of  n  total  value  of  $2,116,818,  an  increa.te  of  37'";^  in 
value  over  191(5.  The  Government  requirements  after 
the  United  States  entered  the  war  increased  develop- 
ment and  production,  but  the  order  of  the  Government 
curtailing  private  building  operations  gave  the  industrj- 
a  sharp  setback. 
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Tunnel  Driving  at  Copper  Mountain* 


By  OSCAR  LACHMUND 


The  driving  of  a  mine  adit  under  the  unfavor- 
able operating  conditions  that  existed  during 
191S  and  the  latter  part  of  1917  is  of  interest  to 
mining  engineers.  The  adit  in  question  xvas 
driven  ivith  a  daily  average  progress  of  19.3  ft. 
and  at  a  cost  of  $35.56  per  ft.  Before  planning 
the  work,  the  engineer  in  charge  visited  mining 
properties  iyi  the  West  and  Southwest  to  observe 
the  latest  methods.  This  commendable  practice 
is  well  ivorthy  of  more  extended  recognition  and 
emulation    on    the    part    of    mining    companies. 


DURING  the  driving  of  the  main  haulage  level 
at  the  Copper  Mountain  mines  of  the  Canada 
Copper  Corporation,  Ltd.,  near  Princeton,  B.  C, 
remarkably  rapid  progress  was  made,  though  no  claim 
for  a  world's  record  is  advanced.  Conditions,  however, 
were  unfavorable  for  economical  operations.  The  cost 
of  power  was  high,  for  the  fuel  was  of  poor  grr.de;  be- 
sides, during  the  time  the  work  was  in  progress,  little 
ether  power  was  needed,  and  most  of  the  power  cost  was 
charged  against  the  footage.  The  transmission  line 
consisted  of  No.  4  galvanized  iron  wire,  with  the  result 
that  the  line  loss  was  considerable.  The  voltage  trans- 
mitted was  about  30,000.  The  plant  was  operated  under 
a  lease,  which  was  due  to  expire  about  the  same  time 
that  the  work  was  supposed  to  be  completed.  An  ex- 
tension was  refused;  therefore  speed  was  most  im- 
portant. 

The  plans  called  for  a  straight  adit  2900  ft.  in  length. 
At  a  point  2800  ft.  from  the  portal  there  are  two  raises 
to  the  next  nearest  workings,  a  difference  in  elevation 
of  about  800  ft.  One  of  these  is  to  be  a  two-compart- 
ment hoistway  and  the  other  a  zigzag  ore  pass,  or  muck 
run.  The  position  of  these  raises  had  been  determined 
by  a  number  of  diamond-drill  holes,  but  the  material 
to  be  penetrated  by  the  adit  was  not  known.  It  seemed 
imperative  to  get  the  tunnel  work  completed  as  rapidly 
as  possible,  to  allow  for  delays  in  the  raising  program, 
which  were  sure  to  occur.  To  indicate  how  closely 
these  operations  were  timed,  it  is  interesting  to  note 
that  the  date  of  expiration  of  the  power  plant  lease  was 
Sept.  1,  1918,  and  the  last  round,  making  the  connec- 
tion between  the  upper  and  lower  workings,  "broke 
through"  in  the  night  of  Sept.  3,  1918. 

The  plans  called  for  a  tunnel  9  ft.  high  by  11  ft. 
wide;  but,  owing  to  the  "blocky"  nature  of  some  of  the 
rock,  a  considerable  "over-break"  occurred.  This  en- 
larged the  tunnel  cross-section  to  10.4  ft.  by  12  ft. 
indicated  by  measurements  taken  at  200-ft.  intervals 
after  the  work  was  finished,  and  slowed  up  the  work,  on 
account  of  the  extra  waste  handled,  besides  increasing 
the  cost  per  foot  of  driving.  Several  zones  of  geological 
disturbance  were  crossed,  and  the  heavy  ground  en- 
countered necessitated  the  use  of  timber  supports. 
More  than  350  ft.  of  heavy  timbering  was  placed  at 
various  points  along  the  course  of  the  tunnel;  this  also 
retarded  the  work  to  the  extent  of  about  6  ft.  per  day 


for  each  set  of  timber  placed.  Once  the  working  force 
was  organized  and  the  work  well  under  way,  three 
shifts  were  put  on,  each  working  eight  hours. 

The  drills  used  were  of  the  Dreadnaught  No.  60  type. 
They  were  mounted  four  on  a  horizontal  bar.  from 
which  position  all  but  the  four  bottom  holes,  or  lifters, 
were  drilled,  the  miners  working  on  the  muck  pile. 
Upon  completion  of  the  upper  part  of  the  round,  most 
of  the  muck  had  been  removed.  That  which  was  left 
was  rapidly  thrown  back  from  the  face,  all  hands  help- 
ing on  this  work.  The  horizontal  bar  dropped  to  the 
lower  position,  from  which  the  lifters  were  drilled. 

h - --.../^^ ....---.- ->j 


•A    paper    to    be    presented    at    the    Chicago    meeting    of    the 
A.  I.  M.  M.  E.,  Sept..  1919. 


FIG.    1.      DRIFT  ROUND  USED  IN  MAIN  HAULAGE  LEVEL, 
COPPER  MOUNTAIN.  B.   C. 

The  holes  were  pointed  to  pull  a  7-ft.  round,  and 
averaged  about  9  ft.  in  depth.  The  center,  or  "cut 
holes,"  were  fired  first,  after  which  followed  the  side 
holes,  then  the  back  holes,  and  finally  the  lifters.  The 
drift  round  commonly  used  in  this  work  is  illustrated 
in  Fig.  1,  which  also  indicates  the  order  of  firing  of 
the  holes  in  groups.  The  blasting  was  done  hy  hand, 
the  fuses  being  spit.  The  timing  of  the  shots  was 
regulated  by  cutting  the  fuse  in  different  lengths — 
the  shortest  for  the  center  holes,  the  next  longest  for 
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the  side  holes,  and  so  on.  The  lifters  were  loaded 
with  extra  heavy  charges  of  powder,  so  as  to  throw  the 
muck  back  from  the  face  as  much  as  possible.  This  was 
sometimes  helped  by  placing  charges  of  explosive  out- 
side and  beneath  the  lifters;  these  were  called  muck- 
ers, and  were  timed  to  go  off  after  the  rest  of  the  round 
had  been  fired.  The  powder  ufed  was  a  non-freezing 
kind,  varv'ing  in  strength  from  40  to  60%  nitroglycerin, 
the  selection  of  the  grade  of  powder  depending  on  the 
hardness  of  the  rock  at  the  face. 

The  rock  was  handled  in  small,  V-shaped,  hand-dump 
cars  of  about  1000  lb.  capacity.  Tramming  was  done 
by  hand  until  the  distance  from  heading  to  dump  be- 
came too  great,  when  horse  haulage  was  substituted. 
Later,  this  was  replaced  by  an  electric  installation.  Steel 
plates  were  laid  on  the  bottom  for  a  distance  of  30  to  40 
ft.  from  the  face,  to  facilitate  shoveling,  also  to  permit 
shunting  empty  cars  past  the  loaded  trains  and  thereby 
eliminating  the  need  for  double  track. 

The  cars,  being  light,  were  easily  pulled  from  the 
track  and.  with  bodies  tilted,  were  passed  on  the  steel 
plates,  alongside  of  the  loaded  cars,  and  then  pushed 
back  on  to  the  track  at  the  muck  pile  and  loaded.  Tem- 
porary track  was  laid  close  up  to  the  face  before  firing 
a  round.  The  T-rails  were  laid  on  their  side,  allowing 
the  flanges  of  the  car  wheels  to  run  on  the  grooves  thus 
formed. 

The  foul  air  and  gases  were  removed,  after  each 
round  was  fired,  by  a  Conner.sville  rotar>'  blowei,  of  10 
cu.ft.  capacity,  stationed  at  the  portal  of  the  tunnel. 
Later,  a  similar  machine  was  placed  about  half-way  in 
the  adit  and  worked  in  tandem  with  it.  The  blowers 
were  set  to  exhaust  toward  the  surface  through  a  12-in. 
wire-wound,  wooden-stave  pipe.  The  men  were  able 
to  return  to  the  heading  within  15  min.  after  firing. 

The  mucking  crew  was  divided  into  three  gangs,  on 
each  shift,  averaging  11  men  per  shift.  The  work  was 
divided  so  that  one  gang  was  shoveling  muck,  another 
was  picking  down  from  the  muck  pile,  while  the  third 
was  bringing  up  empty  cars  and  forming  them  into 
trains  after  they  were  loaded.  This  latter  work  did 
not  take  up  the  entire  time,  so  that  this  gang  had  an 
opportunity  to  rest.  As  soon  as  a  train  was  loaded, 
the  gangs  changed  jobs ;  that  is,  the  pickers  went  at 
shoveling,  the  car  handlers  took  the  picks,  and  the 
shovelers  took  the  easy  work,  and  so  on.  Greater  effi- 
ciency was  maintained  in  this  manner,  as  the  change 
of  work  rested  the  men,  and  they  were  able  to  work 
continuously. 

A  bonus  .system  was  also  a  large  factor  in  keeping 
the  men  up  to  the  mark.  This  was  based  on  a  dailv 
advance  of  9  ft.,  upon  whicH  the  then  "going"  wages 
were  guaranteed;  for  all  advance  over  9  ft.,  $6  per  foot 
was  added  as  bonus.  For  each  set  of  timber  placed,  an 
allowance  of  3  ft.  was  made,  which  applied  on  the  bonus. 
Current  wages  at  the  time  were  $4.50  for  miners.  $4  for 
helpers,  and  $3.50  for  common  labor.  The  bonus  dis- 
tribution brought  these  amounts  up  to  $5.91  for  miners. 
$5.25  for  helpers,  and  $4.59  for  muckers.  The  fore- 
man and  the  .shift  bosses  also  shared  in  the  bonu,«.  the 
distribution  being  made  by  pro-rating  the  bonus  in 
the  same  ratio  as  the  amount  of  regular  wage  received 
by  each  man.  Everybody  seemed  satisfied,  and  no  diffi- 
culties were  experienced  as  far  as  the  labor  situation 
was  concerned. 

The  work  was  begun  on  Oct.  9,  1917,  and  the  tunnel 
was  finished  Mar.   II,   1918.  a  total  of  154  davs.     The 


actual  working  time  was  150  days,  four  days  being  lost 
on  account  of  a  break  in  the  power  line. 

The  length  of  the  adit  is  2903  ft.,  and  the  daily  aver- 
age progress  was  19.3  ft.  for  each  working  day.  The 
greatest  advance  in  any  one  month  was  in  December, 
1917,  when  a  total  of  645  ft.  was  driven.  The  amount 
of  rock  handled  is  estimated  at  185  tons  per  day.  The 
material  penetrated  was  granodiorite,  for  the  greater 
part  of  the  distance.  The  total  cost  of  driving  the  tun- 
nel was  $103,242.15,  which  brings  the  cost  per  foot  of 
tunnel  to  $35.56.  Certain  equipment  and  supplies  were 
charged  against  the  work  that  should  have  been  car- 
ried in  a  suspense  account,  as  most  of  these  had  a  cer- 
tain salvage  value,  because  it  was  intended  to  une  them 
in  the  future  operation  of  the  mines.  For  reasons  al- 
ready mentioned,  such  as  expensive  power,  the  cost 
given  does  not  really  represent  the  actual  expense  of 
driving.  Had  speed  not  been  so  important  a  considera- 
tion there  is  no  doubt  that  the  work  could  have  been 
done  more  cheaply.  A  few  of  the  cost  items  are  given 
in  the  table. 

TUNNEL.   AND   ADIT    DRIVING    COSTS    AT    COPPER 
MOUNTAIN   MINTES 

Cost 
Total  driving  co.st  Totals  per  Foot 

Labor $25,517.81  $8.80 

Explosives     16,616.75  5.72 

Drills,  parts  and  repairs 2,767.82  0.95 

Steel,    siiarpening    and    replacement 3.979.78  1.37 

Miscellaneous   supplies    1.908.27  0.66 

Power    8,410.24  2.90 

Total     $59,200.67  $20.40 

Rock  disposal 

Labor    $21,843.40  $7.52 

Supplies     1.685.24  0.57 

Power    558.64  0.20 

Total    $24,087.28  $8.29 

Timbering 

Labor     $1,335.52  $0.46 

Timber  and  supplies 2.513.18  0.86 

Total    $3,848.70  $1.32 

Indirect  expense 

Air   and   water   lines $5,439.09  $1.88 

Electric  lighting    1.018.81  0.36 

Ventilation    3.198.38  1.10 

Dump,  track,  and  trestles    503.67  0.17 

Depreciation  on  drills    970.76  0.33 

Depreciation  on  cars   301.82  0.11 

Surface  hoisting  and  hauling    3.464.58  1.19 

Ml.scellaneous  supplies    1.208.39  0.42 

Total    $16,105.50  $5.55 

Total   cost    $103,242.15  $35.56 

Timbering  details 

53  sets  timber  Installed,  cost  per  set.  . ..  $72.62 

3.'i4   ft.  of  tunnel  timbered,  cost  per  foot. .  10.83 

Drilling  details 

Actual  drilling  hours    8022 

Actual   working  days    1 49H 

Average    drilling   hours    per   day 58.5 

Cost  of  upkeep  per  drilling  hour.  In  cents  22.53 

Before  planning  any  of  the  work,  the  engineer  in 
charge  visited  largo  mining  properties  in  the  West  and 
Southwest,  where  all  the  latest  methods  were  observed. 
From  notes  taken  upon  these  trips,  the  layout  for  future 
work  was  developed.  The  method  of  driving  the  main 
haulage  level  was  derived  from  the  operation  of  the 
Pioneer  Tunnel,  at  Glacier,  B.  C,  a  few  years  ago,  by 
the  Canadian  Pacific  Railway. 

The  credit  for  perfecting  the  plans  and  details  of 
this  work  belongs  to  F.  S.  Norcross,  ,Tr.,  at  that  time 
superintendent  of  mines  of  the  Canada  Copper  Corpo- 
ration, now  a  captain  in  the  27th  Regiment  of  Engineers, 
the  mining  regiment,  recently  returned  from  France. 
Captain  Norcross  was  unable  to  complete  the  job,  as  he 
enlisted  in  December,  1917,  but  the  work  was  carried 
cut  by  his  successor  and  former  assistant  engineer, 
I'    F    rrnne. 
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Peculiar  Mining  Rights 

By  Chesla  C.  Sherlock* 
Many  mining  rights  are  acquired  by  reason  of  rela- 
tionship through  contracts,  or  their  many  forms,  which 
give  rise  to  situations  that  may  be  aptly  termed  peculiar, 
because  they  in  turn  have  their  origin  in  situations 
which  are  unusual.  Many  mining  rights  are  conferred 
by  contract  between  the  operator  and  the  owner  of 
the  land  in  which  is  located  the  mineral  matter.  There 
is  nothing  unusual  about  an  ordinary  mining  contract 
that  will  distinguish  it  from  one  entered  into  in  other 
business  relations.  It  has  been  held  many  times  by  the 
courts  that  the  same  rules  of  law  apply  to  mining  con- 
tracts as  to  ordinarj-  contracts;  so  where  there  are  mis- 
representations, deceit,  or  fraud  in  the  sale  of  a  mining 
property,  or  when  the  rights  are  acquired  by  means  of 
a  contract,  the  same  rules  of  law  apply  as  if  the  con- 
tract had  other  subject  matter. 

One  authority  has  said:  "There  is  no  presumption 
of  law  that  one  who,  when  about  to  purchase  a  mine, 
makes  an  investigation  himself,  and  consults  others  as 
to  the  condition  of  the  mine  or  its  value,  does  not  rely 
upon  representations  made  by  the  seller.  Nor  is  it 
necessarj-  that  a  mine  be  shown  to  be  worthless  to  en- 
title one  defrauded  into  purchasing  it  to  hold  the  seller 
liable  for  the  loss  inflicted  upon  him." 

It  is  a  fundamental  proposition  of  the  law  of  contracts 
that  the  law  of  the  jurisdiction  applies  in  construing 
contracts;  and  the  same  rule  ordinarily  applicable  to 
contracts  will  apply  unless  the  statute  has  provided  dif- 
ferently in  the  case  of  mining  contracts.  In  regard  to 
concealment  and  misrepresentation  of  the  value  of  min- 
ing propert}-,  it  is  generally  held  that  the  seller  will  be 
liable.  Surface  indications,  on  the  other  hand,  which 
are  open  to  all  observers  and  which  must  have  been 
known  to  the  vendee,  cannot  be  the  subject  of  conceal- 
ment or  misrepresentation.  This  is  based  upon  the 
theory  that  what  is  open  and  readily  discernible  to  all 
is  presumed  to  be  seen  and  known  by  all,  particularly 
by  a  purchaser;  and  it  is  therefore  impossible  for  the 
seller  to  be  guilty  of  concealment  of  something  which 
cannot  be  concealed. 

A  substantial  breach  of  the  contract  will  naturally 
permit  the  other  party  to  escape  performing  his  share 
of  it,  but  an  unsubstantial  breach  of  a  contract  will  not 
justify  the  entire  abandonment  of  it.  In  the  case  of 
options,  some  peculiar  rights  arise  which  are  often 
misunderstood  by  the  parties.  In  the  first  place,  an 
option  to  mining  propert>'  creates  no  right  or  interest 
in  the  property  until  it,  the  option,  has  been  exercised. 
It  comes  into  being,  or  its  distinguishing  features  come 
into  being,  only  after  it  has  been  exercised. 

An  option  is.  of  course,  a  form  of  a  contract,  but  it 
possesses  only  potential  rights  in  one  sense.  It  may  be 
of  great  value,  but  it  has  no  value  whatever  until  it  is 
used.  The  mere  taking  of  an  option  creates  no  estate 
in  the  property  itself  until  it  has  been  exercised,  so  a 
failure  to  exercise  it  in  the  manner  agreed  affects  the 
holder  in  precisely  the  same  way  as  if  there  had  never 
been  an  option. 

Time  may  be,  and  very  frequently  is,  of  the  essence 
of  the  contract  for  sale,  and  it  may  arise  either  by  ex- 
press agreement  of  the  parties,  their  relation,  or  from 
the  nature  of  the  pi-operty.  Wlien  an  option  is  made  to 
a  particular  person,  an  assignment  of  it  to  another,  not 
considered  as  a  party  in  interest  at  the  time  the  agree- 
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ment  was  entered  into,  will  confer  no  righrs  upon  such 
assignee.  This  is  particularly  true  in  instances  where  the 
option  is  given  to  "John  Jones  and  none  other,"  or  "only 
to  John  Jones,"  but  it  has  also  been  held  to  apply  to 
cases  where  the  particular  person  is  specificially  des- 
ignated, so  as  to  have  the  inference  that  it  was  to 
be  exercised  only  by  him. 

These  rights  often  arise  under  the  form  of  a  lease. 
The  subject  of  whether  a  lease  was  merely  a  lease  of 
lands  or  a  sale  of  the  propertj'  has  already  been  dis- 
cussed in  these  columns.  There  are  two  views  of  the 
matter,  the  one  holding  that  it  is  merely  a  lease  of 
lands,  whereas  the  other  maintains  that  a  lease  of  min- 
ing property  is  a  sale  of  the  land.  The  solution  of  the 
question  is  to  be  determined  in  each  case  by  two  things : 
(1)  the  facts  surrounding  each  case  and  (2)  the  law 
of  the  jurisdiction. 

Assuming  that  a  lease  of  mining  property  is  merely 
a  lease,  the  owTier  of  the  surface  is  held  to  be  the  owner 
of  the  whole  land.  The  lessee  has  the  right  to  use  the 
land  only  for  a  specific  purpose — getting  out  the  min- 
eral. Under  the  other  rule  it  is  held  that  a  lease  creates 
title  in  the  mineral,  the  time  specified  being  merely  an 
indication  of  the  time  in  which  the  lessee  must  get 
his  property  out  of  the  land. 

There  is  more  or  less  doubt  over  this  question,  and 
it  can  be  settled  in  each  instance  only  in  the  manner 
suggested,  although  it  is  a  principle  of  the  courts  to 
look  upon  the  intention  of  the  parties  as  the  controlling 
factor.  It  is  true  that  a  lease  may  be  given;  but,  if  a 
sale  was  intended,  then  it  is  as  much  a  sale  as  if  a  deed 
had  been  executed  instead  of  the  lease.  Likewise  a 
deed  of  sale  may  be  given  when  only  a  lease  was  in- 
^ended.  As  one  court  has  pointed  out,  the  question  as 
to  what  kind  of  paper  was  given  does  not  amount  to 
much,  but,  rather,  the  intention  of  the  parties  is  the 
important  factor. 

There  is  no  implied  warranty  in  a  mining  lease  as  to 
the  fitness  of  the  property  for  the  purpose  intended.  A 
lessee  has  a  right,  under  a  lease,  to  work  all  open 
mines,  even  those  of  which  no  mention  is  made,  but  he 
has  no  right  to  open  new  mines.  Likewise,  if  there  are 
open  mines,  the  lease  will  not  extend  to  unopened  mines ; 
and  if  there  are  no  open  mines,  a  lease  covering  all 
mines  will  entitle  the  lessee  to  open  new  mines. 

Mining  rights  are  often  acquired  through  the  form 
of  a  license.  It  is  hard  for  many  persons  to  understand 
the  distinction  between  a  lease  and  a  license.  In  the 
first  place,  a  lease  is  a  distinct  conveyance  of  an  actual 
interest  or  estate  in  lands.  A  license  is  a  mere  incor- 
poreal right  to  be  exercised  in  the  lands  of  another. 
And  it  is  necessary  to  go  to  the  law  of  the  jurisdiction 
to  determine  whether  the  writing  is  a  lease  or  a  license. 

In  Indiana  it  was  held  that  a  writing  acknowledging 
receipt  of  certain  money  in  payment  for  a  certain  sand 
bar  for  one  year,  with  "the  exclusive  right  to  all  gravel 
and  sand  for  the  year  above  named  and  excluding  all 
other  parties  from  said  premises,"  was  a  lease  and  not 
a  mere  license.  A  license  may  be  the  subject  of  revoca- 
tion, unless  the  law  of  jurisdiction  by  specific  provision 
states  otherwise,  and  if  it  has  not  been  executed,  and  no 
expense  incurred  upon  it,  so  that  revocation  would 
cause  injurj'. 

A  license  is  non-assignable  in  quality,  but  where  a 
person  holds  a  license  to  dig  ore  on  the  property  of  an- 
other, it  will  exempt  him  from  an  action  for  trespass, 
and  conveys  property  in  actual  ore  dug  under  such  pro- 
visions. 
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The  Problem  of  Treating  Impure 
Manganese  Ores* 


By  EDMUND  NEWTON 


WHEREVER  manganese  ore  is  mined  on  a  com- 
mercial scale,  the  product  of  the  mine  contains 
impurities.  The  presence  of  some  of  these  will 
be  obvious  by  simple  inspection;  others  may  require 
chemical  analysis  for  their  determination.  The  im- 
purities associated  with  manganese  minerals  may  be 
classified  as  (1)  those  derived  from  associated  rocks, 
or  rocks  partly  replaced  by  manganese-bearing  solu- 
tions, (2)  those  associated  with  the  manganese  in  solu- 
tion, and  deposited  simultaneously,  and  (3)  those  chem- 
ically combined  with  manganese  in  the  mineral.  From 
the  point  of  view  of  the  metallurgist,  all  are  impurities, 
and  must  be  removed  either  by  hand  or  by  metallurgical 
treatment,  and  they  may  be  classified  according  to  cer- 
tain general  physical  and  chemical  principles  as  follows : 

1.  Metallic — Iron,  lead,  zinc,  silver,  and,  in  some  cases, 
nickel,  copper,  and  tungsten. 

2.  Gangue — "Basic"  lime,  magnesia,  baryta,  "acid" 
silica,  and  alumina. 

3.  Volatile — Water  (atmospheric  moisture  and  molec- 
ular water"),  carbon  dioxide,  and  organic  matter. 

4.  Miscellaneous — Phosphorus  and  sulphur. 

The  chemical  behavior  of  the  impurities  mentioned 
affects  metallurgical  operations,  whereas  the  physical 
form  in  which  they  occur  controls  the  possibility  of  re- 
moval previous  to  smelting,  and  the  choice  of  methods 
by  which  such  removal  might  be  possible.  The  propor- 
tion of  manganese  to  useless  or  harmful  constituents  of 
the  ore  determines  its  value  and  desirability. 

The  presence  of  appreciable  quantities  of  any  im- 
purity means  that  more  ore  must  be  mined  and  smelted 
to  produce  a  given  weight  of  manganese  alloy.  Some 
impurities,  however,  are  more  detrimental  to  alloy  manu- 
facture than  others.  Metallic  impurities,  of  which  iron 
is  the  most  common,  will  usually  be  reduced  and  retained 
by  the  alloy.  The  quantity  present  naturally  affects 
the  character  of  the  alloy  produced,  which,  in  turn,  con- 
trols its  desirability  for  use  in  .steel  manufacture.  Other 
metallic  impurities  occur  usually  in  such  small  amounts 
that  they  are  not  detrimental  to  the  resulting  alloy. 
Zinc  is  an  exception.  This  metal  is  largely  volatilized 
in  the  smelting  operation,  and,  if  present  in  appreciable 
quantities,  the  fume  will  condense  as  oxide  in  the  hot 
blast  stoves,  which  may  interfere  with  furnace  operation. 
Unless  the  furnace  top  gases  are  washed,  the  stoves 
must  frp<|uently  be  cleaned,  with  consequent  loss  of 
time.  The  zinc  oxide  recovered  from  the  stoves  yields 
a  substantial  sum  when  the  price  of  zinc  is  high. 

Silver  is  neither  detrimental  to  manganese  alloys  from 
the  standpoint  of  the  steel  manufacturer,  nor  is  it  ad- 
vantageou.s.  The  silver  content  of  a  manganese  alloy 
has  no  value;  consequently,  nn  credit  is  allowed  the 
miner  for  silver  contained  in  an  ore  to  be  used  for 
manganese-alloy  manufacture.  In  some  cases,  the 
amount  of  silver  contained  in  n  manganiferous  silver 
ore  is  such  that  it  has  greater  value  for  the  lead  smelter. 
The  manganese  then  acts  as  a  flux,  and  the  silver  may 
be  recovered  by  purification  of  the  lead. 
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The  gangue  impurities  classed  above  as  basic  and  acid 
may  also  be  called  "slag-forming  impurities."  In  smelt- 
ing, these  impurities  must  be  fluxed  to  form  slag. 
Slag  is  usually  considered  a  waste  product  of  a  smelt- 
ing operation,  but  it  has  important  metallurgical  func- 
tions, and  just  sufficient  slag  must  be  present  to  prop- 
erly and  economically  perform  those  functions.  An 
excess  of  slag  must  be  avoided.  In  manganese-alloy 
manufacture,  the  slag  contains  more  or  less  manganese, 
which  does  not  enter  the  alloy.  The  quantity  of  man- 
ganese thereby  lost  is  dependent  upon  the  basicity  of  the 
slag,  the  temperature,  and  the  slag  volume.  The  first 
two  factors  control  the  quantity  of  manganese  in  a 
given  weight  of  slag,  and  it  is  obvious  that  a  greater 
quantity  of  slag  will  result  in  a  greater  loss  of  man- 
ganese. A  large  slag  volume  will  rapidly  decrease  the 
daily  alloy  output  of  a  blast  furnace  of  given  size. 
The  overhead  charges  must  be  distributed  over  a  smaller 
daily  tonnage  of  alloy,  and  the  profit  from  the  sales 
of  alloy  for  a  given  unit  of  time  will  decrease.  It 
follows  that  more  than  the  quantity  of  slag  required 
to  provide  for  the  metallurgical  functions  is  undesirable. 

Silica  is  usually  the  predominating  slag-forming  con- 
stituent in  domestic  manganese  ore.  A  certain  quan- 
tity of  silica  is  reduced  to  the  metallic  state  in  the 
smelting  operation,  and  is  recovered  in  the  alloy  as 
silicon,  but  the  larger  part  must  be  fluxed  with  lime, 
magnesia,  or  other  bases  to  form  slag.  Manganese- 
alloy  slags  should  be  basic;  hence  a  larger  quantity 
of  slag  will  be  produced  from  an  ore  with  acid  gangue 
than  is  the  case  in  normal  iron  blast-furnace  practice. 
Alumina  is  a  slag-forming  constituent,  and  although 
usually  classed  with  silica,  it  acts  somewhat  differently 
in  blast-furnace  operations.  Brazilian  ores  are  notably 
high  in  alumina,  but  most  domestic  ores  contain  rel- 
atively small  quantities. 

Lime,  magnesia,  and  baryta  in  an  ore  are  also  slag- 
forming  constituents,  but  they  combine  with  the  silica 
and  alumina  present  and  thereby  reduce  the  quantities 
of  those  bases  nece.<sar>'  in  the  form  of  limestone  or 
dolomite  for  the  furnace  charge.  Baryta  is  not  common 
as  a  gangue  mineral.  It  is  not  as  strong  a  base  as 
either  lime  or  magnesia.  Though  these  constituents 
offset  the  metallurgical  effects  of  silica  or  alumina,  as 
regards  evaluating  an  ore,  they  represent  weight,  and 
if  the  ore  must  be  transported  a  considerable  distance 
to  the  point  where  it  is  smelted,  it  is  doubtful  whether 
their  value  as  bases  would  equal  the  additional  freight 
charge.  Limestone  can  generally  be  obtained  at  low 
cost  close  to  the  smeltery. 

Volatile  impurities  are  removed  from  the  top  of  a 
blast  furnace  largely  by  the  sur)ilus  heat.  It  is  desir- 
able, however,  to  reduce  the  loss  of  manganese  from  this 
cause,  to  keep  the  top  of  a  manganese-alloy  blast  furnace 
cool.  Volatile  compounds  are  not  particularly  detrimen- 
tal to  smelting.  When  carbonate  ores  are  being  treated 
the  ca.se  is  somewhat  different.  Some  metallurgists 
claim  that  in  treating  rhodochrosite  ores  the  ratio  of 
carbon  monoxide  to  dioxide  in  the  furnace  ga.ses  is 
disturbed,  which  ha.-*  a  detrimental  effect  on  the  reduc- 


March  29,  1919 


ENGINEERING  AND   MINING  JOURNAL 


573 


tion  of  the  oxides  in  the  upper  part  of  the  furnace.  It 
has  also  been  suggested  that  the  carbon  dioxide  driven 
off  combines  with  carbon  of  the  coke,  forming  carbon 
monoxide  in  the  upper  part  of  the  furnace,  and  thus 
increases  the  coke  consumption.  Definite  data  are  not 
available  on  these  points. 

From  the  practical  standpoint,  all  the  phosphorus  in 
the  ore  mixture,  together  with  that  contained  in  the 
coke  and  limestone,  is  recovered  in  the  resulting  alloy. 
The  pei'missible  quantity  of  phosphorus  in  an  alloy — 
the  amount  that  does  not  produce  detrimental  effects 
when  added  to  steel — has  not  been  definitely  determined. 
The  higher  the  manganese  content  of  an  alloy,  the  larger 
the  quantity  of  phosphorus  that  may  safely  be  contained. 
Ordinarily,  steel  makers  desire  as  large  a  margin  of 
safety  as  possible,  and  therefore  have  specified  that 
phosphorus  shall  not  be  above  a  certain  percentage  in  an 
ore.  Sulphur  usually  exists  in  relatively  small  quan- 
tities in  oxidized  manganese  ores;  but  in  the  primary 
rhodocrosite  ores  of  Butte  and  other  parts  of  the  West 
considerable  quantities  of  sulphides  of  iron  and  zinc  may 
be  present.  Sulphur  is  not  a  serious  factor,  as  the  condi- 
tions of  blast-furnace  operation,  when  making  mangan- 
ese alloys,  are  such  that  sulphur  combines  with  mangan- 
ese or  lime,  and  is  readily  retained  by  the  slag.  Only 
traces  enter  the  alloy. 

Knowing  the  effect  of  impurities  in  manganese  ores 
on  blast-furnace  practice,  the  methods  of  eliminating 
them  may  now  be  considered.  In  the  first  place,  it  is 
essential  that  the  physical  and  chemical  characteristics 
of  the  ore  be  determined.  These  factors  are  conditioned 
largely  by  the  type  of  deposit  from  which  the  ore  is 
mined.  The  following  are  recognized  as  types  of  ore, 
entirely  disregarding  genesis: 

1.  Rhodochrosite  and  rhodonite;  carbonate  and  sili- 
cate ores,  deposited  in  fissure  veins  or  replacing  original 
rocks. 

2.  Nodular  ores,  accretions  of  manganese  oxide  in 
soft  plastic  clays. 

3.  Manganese  oxides  deposited  in  small  fissures  or 
fracture  planes,  as  breccia  fillings,  or  as  more  or  less 
impure  beds. 

4.  Manganese  oxides  occurring  as  infiltrations,  de- 
posited in  minute  pore  spaces,  as  partial  replacements, 
or  otherwise  intimately  mixed  with  the  rock  or  gangue. 

In  the  first  class  of  deposits,  the  principal  gangue 
impurity  is  silica,  although  sulphides  of  silver,  lead, 
zinc,  and  iron  are  often  found  in  appreciable  quantities. 
The  silica  occurs  both  as  quartz  and  chemically  com 
bined  in  rhodonite  ores.  In  the  carbonate  ore,  the 
carbon  dioxide  may  be  removed  by  calcination,  thus 
effecting  a  concentration  of  manganese,  reducing  the 
bulk,  and  lowering  the  freight  rate  per  unit  of  man- 
ganese contained  in  the  original  ore,  but  rhodochrosite 
decrepitates  strongly  when  heated  to  a  temperature 
where  the  oxide  is  formed,  tending  to  produce  an  ex- 
cessive amount  of  fines  which  is  undesirable  in  practice. 
The  breaking  up  of  the  particles  by  calcination  will 
isolate  some  of  the  free  silica,  which  on  account  of  the 
larger  sized  particles  might  be  screened  out.  The  sul- 
phide minerals  may  occur  in  such  quantity  that  it  is 
desirable  to  remove  them  by  gravity  methods  of  sep- 
aration. 

In  the  second  class  of  deposits,  the  nodules  are  of 
variable  size  and  usually  high  in  manganese.  They 
do  not  appear  to  be  contaminated  internally  with  the 
enclosing  material.  The  clays  are  soft,  whereas  the 
nodules  are  generally  hard.     This  type  is  common   in 


the  Appalachian  region  of  the  United  States.  The  clay 
may  be  separated  from  the  manganese  nodules  by  log 
washers,  followed  where  necessary,  and  where  the  size  of 
the  deposits  warrants  the  installation,  by  picking  belts, 
crushers,  screens,  and  jigs. 

In  deposits  of  the  third  class,  the  manganese  min- 
erals, although  closely  associated  with  the  inclosing  rock, 
are  not  generally  contaminated  by  it,  and  may  be 
relatively  pure.  The  method  of  treatment  will  vary  with 
the  size  of  the  manganese  particles  and  the  hardness 
of  the  rock,  but  will  not  differ  essentially  from  the 
ti-eatment  of  the  second  class.  If  fhere  is  little  or  no 
clay,  the  log  washer  will  be  omitted  and  crushing, 
screening,  jigging,  and  possibly  tabling  will  make  up 
the  concentrating  process. 

It  should  be  noted  that  if  the  mineral  is  largely  pyro- 
lusite,  and  therefore  friable  and  soft,  crushing  may 
produce  an  excessive  quantity  of  fines,  composed  of 
manganese  minerals  which  are  difficult  to  recover  by 
gravity  or  water  methods  of  separation.  If,  however, 
the  manganese  mineral  is  of  hard,  dense,  massive 
variety,  and  the  inclosing  rock  more  friable,  the  problem 
is  simpler.  When  the  specific  gravities  of  the  minerals 
and  the  gangue  approximate  each  other,  wet  concen- 
tration is  difficult  unless  there  be  a  marked  difference 
in  the  size  of  particles. 

As  regards  concentration,  it  is  obvious  that  the  asso- 
ciation of  gangue  materials  with  the  desired  mineral 
in  ores  of  the  fourth  class  is  so  intimate  that  the 
finest  crushing  imaginable  would  not  permit  separation 
by  mechanical  means.  To  this  type,  the  siliceous  man- 
ganese ores  of  the  Western  States  may  be  assigned. 
Ore-dressing  experimentation  has  conclusively  shown 
that  where  the  silica  is  chemically  combined  with  the 
manganese,  or  where  colloidal  silica  envelops  the  man- 
ganiferous  particles,  any  wet  process  or  gravity  con- 
centration will  not  give  the  desired  results. 


The  Victory  Loan 

Americans  want  to  make  money  individually. 

Americans  want  their  nation  to  be  prosper- 
ous. 

Americans  want  their  Government  to  be 
recognized  as  a  world-leader — liberal,  enlight- 
ened, powerful. 

Americans  want  to  support  their  Govern- 
ment in  all  the  difficult  tasks  which  attend  the 
turning  from  war  to  peace. 

These  are  worthy  and  commendable  desires.  Ameri- 
cans can  accomplish  all  this  by  subscribing  to  the  Fifth 
Liberty  Loan — the  Victory  Loan — as  enthusiastically 
and  liberally  as  they  subscribed  to  the  four  preceding 
loans.  Through  saving  and  thrift  they  can  buy  the 
new  short-term  notes.  In  buying  them,  they  assure 
themselves  a  good  interest  rate  on  the  investment  and 
obtain  securities  absolutely  safe  and  otherwise  desirable. 
They  will  contribute  to  an  era  of  national  prosperity. 
They  will  enable  their  country  to  maintain  the  proud 
position  of  eminence  it  has  gained  through  its  position 
in  the  war.  They  will  have  the  consciousness  that  their 
dollars  have  helped  to  reap  the  fruits  of  victory,  as  their 
dollars  lent  to  the  Government  before  helped  to  win 
that  victory. 

About  thirty  million  Americans  have  bought  Liberty 
bonds  in  the  four  previous  issues.  There  is  not  a  single 
reason  why  every  one  of  them  should  not  become  a  sub- 
.scriber  to  the  Fifth  Liberty  Loan. 


574 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  13 


Principles  of  Taxation 


Professor  Seligman  briefly  outlines  the  history 
of  the  principles  of  taxation,  drawing  attention 
to  the  fact  that  they  have  changed  from  centtiry 
to  century  ivith  the  alteration  in  economic  condi- 
tions. Perfection  can  never  be  reached,  because 
methods  of  taxation  cannot  overtake  those 
changing  economic  conditions  just  ahead  of  them. 
The  most  modern  conception  of  the  subject  re- 
gards tcenlth  in  terms  of  flow  rather  than  in 
terms  of  a  fund;  and,  if  tax  is  collected  on  in- 
come only,  perfection  of  method  is  approximated. 

IN  A  SHORT  address  it  is  a  little  embarrassing  to 
know  how  to  pick  and  choose  from  such  a  subject 
as  the  principles  of  taxation,  so  perhaps  if  I  con- 
fine myself  to  those  broad  principles  which  may  be  of 
interest  to  you  as  mining  engineers  it  will  be  best, 
and  may  help  to  throw  light  on  some  of  your  practical 
problems. 

There  are  principles  of  administration,  of  assess- 
ment, of  convenience  of  payment;  there  are  principles 
connected  with  economic  results  and  social  consequences 
of  ta.xation,  as  the  securing  of  economic  efficiency,  which 
is  just  as  important  in  fiscal  matters  as  in  other  busi- 
ness. I  believe,  however,  that  what  interests  you  above 
all  are  those  principles  connected  with  equality  of  tax- 
ation— those  ethical  principles  of  taxation  which  in  a 
democracy  are  of  the  greatest  importance,  and  which 
make  all  the  difference  between  justice  and  injustice. 

The  world  has  been  struggling  with  the  equality  of 
taxation  for  years.  We  are  not  the  first  to  whom  the 
problem  has  been  presented.  The  primary  question  is 
with  what  criterion  are  you  going  to  measure  equality 
and  uniformity  of  taxation?  It  is  easy  to  say,  as  our 
laws  have  said  almost  from  the  very  beginning,  that 
individuals  should  pay  in  accordance  with  their  ability 
or  faculty,  and  we  all  give  lip  homage  to  that  concep- 
tion. But  how  are  you  going  to  measure  a  man's  ability 
or  faculty?  The  ideal  democratic  conception  is  that 
equality  of  taxation  consists  in  every  man  paying  what 
he  can  afford  to  pay,  and  that  is  the  criterion  of  what 
he  ought  to  pay. 

If  we  take  a  broad  view  of  history,  we  will  find  that 
many  different  answers  have  been  given  to  the  ques- 
tion of  how  to  measure  the  ability  of  people  to  pay. 
In  the  beginning,  in  primitive  society,  we  find  the  theory 
that  everybody  should  pay  as  a  poll  tax  so  much  per 
head.  It  existed  in  all  democratic  communities  at  the 
outset,  and  today  it  survives  in  a  few  centers.  The 
United  Statos  is  about  the  only  country  outside  Switzer- 
land where  you  still  find  the  poll  tax.  This  criterion  of 
the  peoples'  ability  to  pay  is  antiquated  and  ah.surd,  be- 
cause with  the  development  and  differentiation  of  prop- 
erty there  follows  inequality  lietween  individuals. 

The  next  stage  was  that  of  the  Middle  Ages,  when  the 
theory  was  "le  fort  portant  Ir  faihlc,"  or  that  the  rich 
man  should  bear  the  burden  of  the  poor  man.  In  prac- 
tice it  worked  out  the  other  way — the  poor  man  paid 
nioat  of  the  taxes.  When  this  failed,  an  attempt  was 
made  to  reach  the  rich  man  by  taxing  him  upon  what 
he  spent.    Then  for  a  long  time  in  England,  France,  and 
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Germany  the  test  of  ability  to  pay  was  deemed  to  be 
expenditure. 

This  practice  was  abandoned  as  democracy  developed, 
for  the  simple  reason  that,  whereas  the  poor  man  must 
-spend  all  that  he  earns,  the  rich  man  is  under  no  such 
compulsion.  The  opinion  grew  and  was  strongly  held 
(as  evident  from  the  discussion  on  our  income  tax  in 
Washington  a  few  years  ago)  that  so  far  as  possible  we 
must  do  away  with  tax  on  expenditures,  except  per- 
haps during  war,  when  the  object  is  largely  to  reduce 
consumption  to  the  lowest  possible  limits.  With  the  dis- 
appearance of  expenditure  as  a  criterion,  the  world  came 
to  accept  the  idea  which  is  still  found  universally  in 
our  state  laws — that  property  is  the  test  of  ability  to 
pay,  whether  held  by  persons  or  corporations.  Property 
is  a  legal,  not  an  economic,  term.  Wealth,  of  course, 
is  what  we  are  after.  When  we  say  that  people  should 
pay  in  accordance  with  their  ability  to  pay,  we  mean  in 
accordance  with  their  wealth.  Wealth  may  be  measured 
in  terms  either  of  a  fund  or  a  flow.  It  may  be  measured 
either  in  terms  of  capital  or  in  terms  of  income  received 
during  the  year.     Capital  is  capitalized  income. 

Under  the  feudal  system  of  England  land  could  not 
be  bought  or  sold ;  hence  a  man's  wealth  was  sometimes 
measured  in  terms  of  rent  received  from  his  estate. 
When  our  country  was  constituted,  however,  the  feudal 
system  had  di.'^appeared.  Land  was  freely  bought  and 
sold.  Therefore  it  became  possible  to  measure  wealth 
in  terms  of  property,  which  is  nothing  but  capitalized 
income.  From  the  beginning,  therefore,  we  have  de- 
veloped in  this  country  the  system  of  property  taxation. 

For  a  long  time  property  was  a  good  test  of  ability 
to  pay — an  admirable  test  under  the  only  conditions 
of  a  simple  economic  life.  It  has  certain  advantages 
even  today,  as  in  local  real  estate,  where  one  can  easily 
measure  the  value  of  a  house  or  lot.  As  a  result  of 
modern  economic  life,  with  its  complexities,  people  be- 
gan to  find  that  there  were  shortcomings  to  this  mode 
of  measuring  wealth.  An  ordinary  business  man  is 
averse  to  measuring  his  business  in  terms  of  his  prop- 
erty. This  is  so  because  of  the  interrelation  of  economic 
conditions.  Speculations  and  hazards  have  no  exact 
equivalent  of  capital.  If  you  were  to  compare  the  owner 
of  a  $10,000  farm  with  the  owner  of  $10,000  worth 
of  a  speculative  stock  you  would  not  find  the  economic 
faculty  and  ability  of  the  two  precisely  the  same.  There 
is  often  a  disparity  between  income  and  the  capitaliza- 
tion of  income  due  to  the  changes  in  our  modern  eco- 
nomic life. 

Again,  take  the  business  man,  whose  capital  con.sists 
of  his  stock  in  trade,  and  hi.s  prospects  of  business. 
If  you  take  property  as  the  test,  no  consideration  is 
given  to  the  frequency  of  turnover  or  other  factors  af- 
fecting his  profits.  Of  two  men  having  precisely  the 
same  stock  in  trade,  one  may  make  ten  times  as  much 
in  a  year  as  the  other.  Hence,  .some  doubt  has  been 
cast  upon  the  alleged  equivalency  between  actual  prop- 
erty and  the  ability  of  the  individual  to  contribute  to 
the  support  of  the  state. 

In  modern  society  we  find  other  changes.  In  former 
times,  as  in  early  New  England,  every  man  worked, 
and  few  had  more  than  an  insignificant  amount  of  prop- 
erty. Now  there  are  two  divergences  from  this  idyllic 
period.     On  the  one  hand,  the  careful,  thrifty  worker 
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may  accumulate  some  property,  whereas  the  spend- 
thrift of  a  much  larger  income  may  spend  all  and  ac- 
cumulate nothing.  The  taxing  of  property  makes  its 
accumulation  by  thrift  a  penalty.  In  the  second  place 
there  are  many  individuals  in  modern  times  who  secure 
their  incomes  from  professional  services  rather  than 
from  property.  A  gets  $10,000  from  his  property  or 
business,  B  gets  $10,000  from  his  professional  serv- 
ices. If  property  is  taxed,  A  pays,  B  does  not  pay. 
It  lets  you  professional  men  off  too  easily.  When  we 
think  of  our  railroad  presidents,  with  incomes  of  $100,- 
000,  of  our  Carusos  and  Charlie  Chaplins,  and  recollect 
that  a  tax  on  property  does  not  reach  them,  more  and 
more  doubts  are  cast  upon  the  property  criterions  of 
ability  to  pay.  Leaders  in  all  European  countries  have 
seen  this  and  have  abandoned  property  as  the  test  of 
ability. 

To  what  did  they  turn?  They  turned  to  the  product. 
Whether  it  was  a  mine  or  anything  else,  they  took  the 
yield  of  the  land,  or  the  yield  of  the  business,  or  the 
yield  of  the  money,  as  the  test  of  ability.  This  was 
done  as  far  back  as  Biblical  times,  when  gross  receipts 
were  the  measure.  A  tax  on  gross  receipt  is  very 
unjust  and  primitive,  because  it  does  not  consider  ex- 
penses, and  puts  no  premium  on  good  management. 
Later,  the  plan  of  considering  net  receipts  or  the  net 
yield  of  the  taxable  object  as  a  criterion  was  tried  for 
a  long  time. 

The  trouble  with  net  receipts  or  net  yield  as  applied  to 
a  business  lies  in  the  fact  that  no  attention  is  given  to 
the  personal  characteristics  of  the  owner  of  the  property 
or  business.  A  uses  his  own  capital  and  gets  net  re- 
sults of  $10,000.  B  borrows  his  capital,  and  out  of  his 
net  receipts  pays  a  large  amount  of  interest.  The  net 
receipts  tax  or  net  yield  tax  does  not  consider  the  per- 
sonal position  of  the  owner  of  the  property,  and  it  too 
has  been  abandoned. 

Thus  first  in  England,  then  in  all  other  democracies, 
and  finally  in  this  country,  we  came  to  the  taxation  of 
income  as  the  best  test  of  ability  or  faculty.  When  this 
country  needed  a  great  additional  revenue  at  the  time 
of  the  war  with  England  a  century  ago,  we  imposed  a 
tax  on  property.  When  we  needed  a  great  revenue  in 
the  present  war,  we  imposed  a  tax  on  income.  Our 
whole  point  of  view  had  changed  in  a  hundred  years. 
We  see  that  modern  economic  life  depends  primarily 
upon  income  rather  than  upon  property. 

In  this  country  we  are  in  a  stage  of  transition,  which 
has  been  accomplished  everywhere  else  in  the  world. 
France  achieved  the  result  a  few  years  ago,  but  we  have 
only  just  begun.  Some  states  are  trying  to  tax  the 
yield  or  produce  of  the  property.  The  taxation  on  mines 
in  some  states  is  upon  gross  receipts;  other  states  are 
taxing  what  they  call  the  net  receipts,  but  something 
that  is  really  not  net  receipts  at  all.  Finally,  some  of 
the  most  advanced  states  have  adopted  what  is  now  be- 
ing considered  in  New  York — the  tax  on  income. 

I  have  tried  to  point  out  that  an  equitable  system  of 
taxation  must  be  one  that  is  in  harmony  with  the  eco- 
nomic features  of  the  day,  and  that  an  attempt  to  per- 
petuate an  antiquated  system,  a  system  which  was  once 
admirable  but  which  no  longer  responds  to  the  economic 
environment,  can  by  no  possibility  form  an  adequate, 
satisfactory  test  of  ability  to  pay.  Many  of  us  are  try- 
ing to  cope  with  the  practical  difficulties  connected  with 
the  valuation  of  property  for  taxation,  and  they  are  dif- 
ficult because  it  is  a  transition  problem.    We  can  clearly 


see,  from  this  sketch  of  the  historical  development,  in 
what  direction  we  are  going  and  where  the  remedy  lies. 

If  you  measure  wealth  in  terms  of  flow,  rather  than 
in  terms  of  a  fund,  you  are  getting  much  closer  to  the 
modern  conception  of  justice  in  taxation.  I  venture  to 
predict  that  in  mines,  as  in  other  forms  of  enterprise, 
the  problems  of  income  taxation,  difficult  though  they 
be,  will  gradually  turn  out  to  be  far  less  difficult  and 
far  less  involved  than  the  almost  insuperable  obstacles 
that  confront  us  when  we  attempt  to  measure  the  wealth 
in  mines  in  terms  of  a  fund. 

Even  though  you  have  worked  out  the  general  prin- 
ciples or  criterion  of  ability  to  pay,  the  practical  solu- 
tion depends  upon  your  administrative  system.  Here 
again  we  are  living  in  the  early  stages  of  a  transition 
which  has  long  since  been  passed  in  the  more  developed 
countries  of  the  Old  World.  In  the  early  days  taxes 
were  farmed  out  and  were  collected  by  the  tax  farmers, 
such  as  the  publicans  of  the  Bible.  Then  came  the  pe- 
riod of  local  assessors,  which  we  still  have  in  this  coun- 
try. Finally,  with  the  development  of  the  principles  of 
equality  and  uniformity  of  taxation,  we  get  centralized 
assessors. 

The  great  struggle  confronting  mineral  and  other 
enterprises  today  is  the  attempt  to  secure  equality  by 
removing  the  administration  of  the  tax  from  the  hands 
of  poorly  equipped  local  officials  to  the  more  highly 
efficient  administrators  of  the  central  government. 
Wherever  you  find  a  successful  state  income  tax  today, 
you  will  find  it  only  where  you  have  a  centralized  state 
administration. 

The  two  points  which  I  should  like  to  leave  with  you 
are  that  (1)  in  the  solution  of  the  mining-tax  problem 
it  must  run  on  "all  fours"  with  the  solution  of  all  tax- 
ation problems,  and  (2)  that  it  must  certainly  be  in 
harmony  with  two  principles.  It  must  be  in  conform- 
ity with  the  facts  of  the  changed  economic  environment 
of  modern  times,  and  it  must  respond  to  the  newer  ideas 
of  administrative  efficiency. 

If  you  adopt  a  system  which  is  based  on  these  two 
principles,  you  will  get  about  as  close  as  you  can  to  a 
just  one.  You  will,  however,  never  reach  it,  because, 
as  the  old  adage  says,  "He  who  expects  an  honest  tax 
to  see,  expects  what  ne'er  was  and  ne'er  will  be." 


Geology  of  Montreal  River  District 
Of  Northern  Ontario 

Toronto  Correspondence 

The  Summary  Report  of  the  Canadian  Geological 
Survey  (Part  E)  for  1917  includes  a  paper  by  H.  C. 
Cooke  on  the  Montreal  River  district  of  northern  On- 
tario, embodying  the  results  of  an  exploration  under- 
taken on  account  of  the  interest  aroused  by  the  Ma- 
tachewan  gold  discoveries,  rendering  it  probable  that 
prospecting  would  be  carried  into  the  adjoining  dis- 
tricts. Micrometer  and  prismatic  compass  surveys  of 
the  water  routes  were  made  through  the  townships  of 
Midlothian,  Montrose,  Hincks,  Argj'le,  Bannockbum, 
Doon,  Yarrow,  and  Powell.  Hitherto  little  information 
as  to  the  territory  covered  has  been  available,  owing  to 
the  fact  that  there  are  no  large  streams  or  lakes  to 
render  travel  or  survey  easy. 

The  district  is  the  source  of  many  streams  whose 
drainage  basins  interpenetrate  one  another  complexly, 
and   is   characterized   by   numerous   small   creeks   and 
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lakes.  The  portages  connecting  these  were  in  many 
places  poorly  marked  Indian  trails,  difficult  to  find  and 
to  follow.  The  district  includes  the  northern  boundaries 
of  the  large  area  of  the  Cobalt  series  of  sediments, 
which  extend  northward  for  many  miles.  Within  the 
limits  of  the  Cobalt  series  the  country  is  rugged,  with 
a  relief  in  places  of  as  much  as  600  ft.  Bevcnd  the 
limits  of  the  Cobalt  series  to  the  north  and  west,  where 
older  rocks  prevail,  the  general  elevation  is  much  lower, 
with  an  average  relief  of  not  more  than  100  ft.,  except 
in  a  few  places  where  a  knob  or  ridge  of  unusually 
resistant  rock  protrudes.  Much  of  the  flatter  country 
has  been  made  the  depository  of  accumulations  of 
glacial  moraine. 

At  the  base  of  the  rock  formations  of  the  district  lies 
the  complex  of  igneous  rocks  commonly  known  as  Kee- 
watin,  though  the  name  may  not  be  altogether  ap- 
plicable, as  it  appears  probable  that  some  of  the  units 
at  present  mapped  with  the  igneous  complex  may  prove 
to  be  much  younger.  The  igneous  complex  cor.=ists  of 
basalts,  andesites,  rhyolites,  and  other  volcanic  flows. 
Some  or  all  of  these  are  cut  by  later  dikes  or  diabase, 
strongly  ressmbling  the  Cobalt  gabbros,  but  which  are 
nevertheless  older  than  the  Cobalt  series.  The  rela- 
tions of  these  dikes,  some  of  which  are  highly  por- 
phyritic,  with  phenocrysts  of  feldspar  an  inch  or  more 
in  diameter,  are  well  shown  on  the  Davidson  claims  in 
Powell  Township.  The  volcanic  flows  are  also  cut  in 
the  western  part  of  the  district  by  silt-like  bodies  of 
peridotite,  now  altered  more  or  less  completely  to  ser- 
pentine, in  which  deposits  of  asbestos  have  been  found. 
In  Midlothian,  Doon,  Bannockbum,  and  Powell  town- 
ships, the  basement  complex  is  overlaid  by  what  has 
been  termed  the  Temiskaming  series,  which  the  writer 
prefers  to  call  the  Kiask  series,  as  the  term  Temiskam- 
ing implies  an  unproved  correlation  with  the  Temis- 
kaming of  Cobalt  and  vicinity.  The  Kiask  series,  so  far 
as  observed,  is  wholly  sedimentary  in  origin,  consisting 
of  coarse  conglomerates,  grits,  and  slates.  Granite  and 
syenite  in  large  and  small  masses  intrude  the  basement 
complex  throughout  the  district,  but  no  locality  was 
found  where  granitic  rocks  came  in  contact  with  the 
Kiask  series.  The  Cobalt  series,  cut  by  dikes  of  quartz 
and  olivine  diabase,  overlies  all  the  other  rocks  de- 
scribed. 

The  gold  discoveries  in  Powell  Township  on  the 
Davidson  and  Otisse  claims  are  of  two  types,  those  in 
porphyry  and  those  in  schist.  On  the  Davidson  claim 
the  gold  impregnates  an  irregular  body  of  porphyritic 
syenite  intrusive  into  the  basement  complex.  The 
periphery  is  cut  by  a  network  of  closely  spaced  vein- 
lets  of  quartz.  The  gold  is  usually  found  in  or  near 
these  veinlefc?,  though  Mr.  Davidson  states  that  it  is 
occasionally  found  in  the  porphyry  several  inches  from 
a  veinlet.  It  appears  probable  that  the  gold  was  intro- 
duced by  the  solutions  forming  the  veins. 

On  the  Otisse  claims  gold  is  found  both  in  *he  por- 
phyry and  in  the  schist,  its  occurrence  in  porphyry 
being  similar  to  that  on  the  Davidson  claims.  The 
principal  schist  occurrences  appeared  at  the  time  of 
examination  to  be  in  beds  of  calcareous  tufT,  which  has 
been  heavily  impregnated  with  small  grains  of  pyrite. 
These  have  since  been  reported,  by  engineers  examin- 
ing the  property,  to  carry  high  metallic  content. 

The  area  to  the  west,  especially  in  Argyle,  Hincks,  and 
Montrosp  townships,  may  well  yield  similar  di.scoveries 
if  carefully  prospected,  especially  in  the  neighborhood 


of  small  granite  masses.  One  such  small  mass  crosses 
the  Powell-Bannockburn  line  between  the  3  and  4* 
mile  posts.  Another  granite  ridge  runs  north  and  south 
through  the  center  of  Hincks  Township,  and  a  third 
much  larger  mass  crosses  the  southern  parts  of  Cleaver 
and  McNeill  townships.  It  is  probable  that  dikes  of 
granite  porphyry  will  be  found  in  the  neighborhood  of 
these  masses  and  that  some  of  the  dikes  will  have  gold 
associated  with  them.  With  the  exception  of  these 
granite  masses,  the  townships  mentioned  are  underlain 
largely  by  Keewatin  rocks,  in  which  may  be  expected 
tuflfaceous  beds  of  the  type  which  occur  enriched  in 
Powell  Township.  The  probability  of  the  occurrence  of 
gold  in  this  area  is  indicated  by  the  statement  of  J. 
Davidson  that  he  had  panned  gold  in  several  places 
during  prospecting  trips. 

Asbestos  appears  to  be  a  valuable  potential  resource 
of  the  district  which  would  repay  more  attention  than 
it  has  hitherto  received  from  prospectors.  George  Rahn 
has  held  several  claims  of  asbestos  in  the  western  part 
of  Bannockbum  for  some  years.  The  asbestos,  which 
occurs  in  serpentinized  peridotites,  is  of  fair  qu.^lity,  if 
fiber  of  sufficient  length  can  be  obtained.  The  atten- 
tion of  prospectors  is  also  called  to  the  possibility  of 
finding  chromite  in  the  serpentine. 


American  Tin-Slag  Analysis 

The  following  report  gives  the  results  of  a  number 
of  exhaustive  tests  made  on  a  sample  of  American  tin 
slag  by  M.  G.  F.  Sohnlein,  of  Machacamarca,  Bolivia. 
The  results  are  so  noteworthy  and  the  descriptions  of 
the  various  tests  so  complete  that  the  information  is 
of  general  interest: 

CONTENTS     OF    AMERICAN    TIN    SLAG 

Per  Cent 

Total   tin   content    14,69 

Content    of    metallic    tin 1.92 

Content  of  tin  in  form  of  unreduced  barrlUa 0.68 

Content  of  tin  In  other  form,  presumably  stUcate 11.93 

Content  of  metallic  iron 3.71 

Ten  grams  of  the  sample  was  ground  to  pass  a  200- 
mesh  screen,  using  an  agate  mortar  and  pestle  so  as  to 
avoid  contamination  with  iron  from  grinding  apparatus. 
Small  flakes  of  metal  that  remained  on  the  screen 
proved  all  to  be  magnetic,  and,  if  metallic  tin  is  present 
in  the  slag,  it  must  be  e.xtremely  finely  divided.  Two 
grams  of  the  finely  ground  material,  into  which  the 
metal  flakes  had  again  been  carefully  mixed,  were  used 
to  run  a  duplicate  assay  for  total  tin  on  1-gm.  samples, 
which  returned,  respectively,  14.61  and  14.57*^;,  from 
which  the  average  was  taken  as  the  correct  figure. 

The  amount  of  tin  in  the  form  of  unreduced  barrilla 
is  usually  determined  by  digesting  the  sample  with 
aqua  regia,  and  assaying  the  residue  for  tin.  This 
method  is  open  to  objection  because,  if  metallic  iron 
and  tin  be  present,  the  nascent  hydrogen  evolved  by 
the  reaction  between  the  acid  and  the  metals  may  re- 
duce some  SnO,  to  Sn.  which  will  he  dissolved  in  acid, 
thereby  diminishing  the  amount  of  SnO,  left  in  the 
residue.  It  is  therefore  better  to  remove  all  metil 
before  digestion  with  aqua  regia.  Metallic  iron  can 
be  removed  magnetically,  and  metallic  tin  by  amal- 
gamation. 

A  portion  of  the  finely  ground  sample  was  treated  by 
magnetic  separation,  yielding  7.20  gm.  of  non-magnetic 
product  and  0.4.'i  gm.  of  magnetic  product.  The  latter 
was  gently  heated  with  diluted  hydrochloric  acid  (1  to 
10)  so  aa  to  dissolve  the  metallic  iron  only  and  leaving 
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the  remainder,  consisting  of  slag,  which  is  a  mechanical 
contamination  of  the  magnetic  product  undissolved. 
There  was  63.1'^c  of  metallic  iron  in  the  magnetic  prod- 
uct, or,  computed  on  the  whole  sample,  3.71%.  Only  a 
trace  of  tin  was  found  in  the  solution  that  had  ex- 
tracted the  metallic  iron.  The  residue  of  the  magnetic 
pi^oduct  was  digested  with  aqua  regia,  evaporated  to 
dryness,  taken  up  in  strong  HCl,  evaporated  again,  and 
finally  dissolved  in  strong  HCl,  diluted  and  filtered. 
The  amount  of  tin  in  the  residue  was  determined  in  the 
usual  way  by  fusing  with  Na„0,  and  titration  with 
iodine,  and  proved  to  be  equal  to  3.1  mg.  of  Sn.  The 
solution  contained  44.6  mg.  of  Sn.  Recalculated  on 
the  whole  sample,  these  figures  give  a  content  of  0.04*^0 
Sn  in  the  form  of  unreduced  barrilla,  and  0.58%  in  Sn 
as  silicate. 

The  non-magnetic  product  was  amalgamated  for  one 
hour  by  rubbing  it  down  with  2  gm.  of  quicksilver  in  a 
porcelain  mortar.  The  amalgam  was  separated  by  care- 
ful and  repeated  panning,  and  digested  with  strong 
HNO3  to  dissolve  the  Hg  and  leave  the  Sn  as  metastan- 
nic  acid.  This  was  filtered  off,  and  the  amount  of  Sn 
contained  in  it  determined  by  fusing  with  Na,0.,  and 
titrating  with  iodine.  The  amount  of  Sn  extracted  by 
amalgamation  amounted  to  147.1  mg.,  which  is  equal 
to  1.92%  on  the  whole  sample. 

The  tailing  from  amalgamation  was  digested  with 
aqua  regia,  evaporated  to  diyness,  dissolved  in  strong 
HCl,  evaporated  again,  and  taken  up  in  HCl.  The 
residue  was  filtered  off  and  assayed  for  Sn  in  the  usual 
way.  The  content  of  soluble  tin  in  the  form  of  silicate 
was  12.06%  and  of  insoluble  tin  as  SnO,  retained  in  the 
residue,  0.58%.  Referred  to  the  whole  sample,  these 
figures  are  11.35%  and  0.54%,  respectively. 

Adding  to  these  figures  those  found  in  the  magnetic 
product,  it  will  be  seen  that  the  total  content  of  tin  as 
reduced  barrilla  in  the  original  sample  is  0.58%  ;  and  of 
soluble  tin,  presumably  as  silicate,  11.93%.  By  adding 
the  partial  tin  content,  a  total  of  14.43%  is  derived,  in- 
stead of  14.59%  found  directly. 

This  method  of  analysis  is  open  to  discussion  on  one 
point.  The  metallic  tin  contained  in  the  magnetic 
product  has  not  been  determined,  and  is  probably  ac- 
counted for  as  silicate.  This  could  have  been  avoided 
by  amalgamating  the  whole  sample  before  magnetic 
separation,  but  an  objection  against  this  is  that  the 
sample  is  then  reduced  to  so  fine  a  state  that  magnetic 
separation  becomes  difficult.  The  error  is  small,  be- 
cause the  non-magnetic  material  carried  away  in  the 
magnetic  product  is  about  37%  of  the  weight  of  the 
latter,  or  2.1%  of  the  whole  sample.  If  great  accuracy 
be  required,  the  residue,  after  treating  the  magnetic 
product  with  dilute  acid  to  extract  the  iron,  can  be 
added  to  the  non-magnetic  product  and  amalgamated 
with  it.  

Future  of  Cornish  Tin  Mining* 

A  deputation  of  the  Joint  Industrial  Council  of  th.3 
Tin  Mining  Industry  of  the  United  Kingdom,  headed 
by  C.  A.  Moreing,  was  received  recently  by  the  Parlia- 
mentary Secretaiy  to  the  Board  of  Trade.  The  object 
of  the  deputation  was  to  secure  such  financial  assistance 
as  will  enable  mines  to  continue  working,  and  so  bridge 
over  the  reconstruction  period.  Meanwhile,  it  is  re- 
quested that  a  state  inquiry  shall  be  held,  as  recommend- 


ed by  the  committee  on  production.  In  the  statement  of 
case  to  be  presented  by  the  deputation  for  submission 
to  the  inquiry,  the  reasons  for  state  assistance  are  sum- 
marized as  follows : 

1.  The  necessities  of  the  state  in  the  matter  of  labor 
for  the  army,  and  in  the  control  of  the  prices  of  tin, 
have  helped  to  bring  the  industry  to  its  present  parlous 
condition. 

2.  The  high  prices  of  coal  and  materials,  the  former 
mainly  due  to  the  increase  of  wages  of  coal  miners 
authorized  by  the  government  coal  controller,  have  had 
a  serious  effect  on  the  industry,  and  have  prevented 
the  tin  miners  from  being  paid  a  wage  adequate  to 
meet  the  increased  cost  of  living. 

3.  The  price  of  tin  for  approximately  the  first  two 
and  a  half  years  of  the  war  was  less  than  its  pre-war 
t>elling  price,  and  the  subsequent  rise  was  checked  by 
government  control  and  reduced  to  such  a  figure  that 
tin  cannot  be  produced  in  Cornwall  under  existing  con- 
ditions other  than  at  a  heavy  loss,  except  in  the  isolated 
cases  of  abnormally  rich  lodes  and  with  the  assistance 
accorded  by  the  sale  of  the  byproducts — wolfram  and 
arsenic. 

4.  That  in  each  recent  case  of  an  inquiry  by  the  gov- 
ernment committee  into  the  condition  of  the  industry 
and  the  causes  of  the  existing  state  of  affairs,  evidence 
has  been  adduced  sufficiently  strong  to  show  the  neces- 
sity for  practical  support  and  confirming  the  statement 
now  made. 

5.  That  the  government  man  is  now  being  provided 
with  out-of-work  donations,  which  could  be  spent  to 
better  advantage  in  another  way. 

6.  Unless  the  mines  now  working  can  be  maintained, 
the  labor  now  employed  must  in  due  course  be  thrown 
out  of  work,  and  no  work  will  be  ready  for  the  miners 
now  being  demobilized.  In  that  event  it  is  clear  that 
large  sums  of  money  will  have  to  be  expended  by  the 
state  as  unemployment  benefits. 

It  was  stated  on  behalf  of  the  deputation,  that  in 
time  of  war  or  other  emergency  the  supply  of  tin,  and 
in  some  cases  the  production  of  wolfram  and  arsenic, 
were  absolutely  essential.  A  regular  and  increasing 
quantity  could  be  obtained  from  Cornwall,  without 
danger  of  delay  or  loss  to  which  supplies  from  abroad 
were  subject  through  submarine  warfare.  The  deputa- 
tion further  submitted  that  in  normal  times  approxi- 
mately 8000  persons  were  engaged  in  the  industry.  In 
1917  this  number  was  reduced  by  enlistment  to  ap- 
proximately 5000,  and  upon  the  return  of  the  men  from 
military  service  they  would  be  thrown  into  unemploy- 
ment unless  measures  are  taken  to  maintain  the  industry 
at  pre-war  level. 


Efficiency 

It  ain't  a  senseless  hoardin' 
Nor  stinting  of  our  need. 

But  efficiency  in  spendin' 

That  should  become  our  creed. 

It  ain't  some  money  set  aside 
On  impulse  once  awhile. 

But  steady  savin'  day  by  day 
That  builds  the  solid  pile. 

— S.  V.  Perlman. 


'Abstracted  from  tlie  Mining  Journal,  Feb.  1,  1919. 


"Always  Taking  Out  of  the  Meal  Tub  and  never  putting 
in  soon  comes  to  the  bottom." — (Benjamin  Franklin).  Buy 
W.  S.  S. 
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Correspondence  and   Discussion         | 


The  Professor  and  the  Anaconda 

Dr.  Louis  Levine,  by  publishing  his  essay  on  "Ths 
Taxation  of  Mines  in  Montana,"  through  B.  F.  Huebsch 
(price  $1),  got  into  trouble  with  his  superiors  in  the 
University  of  Montana,  who  had  refused  publication  of 
the  essay  as  a  university  document.  Dr.  Levine  has  re- 
ceived much  sympathy  from  people  who  have  viewed  him 
as  a  David  fighting  a  Goliath,  a  professor  boldly  chal- 
lenging an  anaconda,  but  who  probably  did  not  take 
the  trouble  to  read  his  essay.  As  is  not  uncommon  in 
such  cases,  few  paused  to  consider  whether  the  president 
(or  chancellor)  may  be  right  and  the  professor  wrong. 

Dr.  Levine  did  me  the  honor  to  cite  me  as  an  authority 
several  times  during  his  essay.  Indeed,  it  may  almost 
be  said  that  an  economic  paper  by  me  on  "Anaconda 
Finances,"  which  he  characterizes  as  "a  careful  and  pen- 
etrating analysis,"  is  the  Rosetta  stone  from  which  he 
draws  his  deductions  as  to  the  value  of  the  Anaconda 
properties.  The  fact  that  he  consistently  misspelled 
my  name  in  his  text,  but  once  used  it  correctly  in  a 
footnote,  however,  with  an  incorrect  reference  to  the 
publication  of  my  paper  that  he  cites,  did  not  predis- 
pose me  toward  him  for  accuracy.  Let  me  say,  more- 
over, and  at  once,  that  I  do  not  sanction  his  derivatives 
from  my  analysis. 

Dr.  Levine's  essay  is  in  part  a  well-considered  study 
of  the  subject  of  mine  taxation  in  general,  in  which 
there  is  much  to  commend,  and  partly  it  has  the  aspect 
of  a  campaign  document  against  the  Anaconda  Copper 
Mining  Co.,  in  which  it  loses  all  scientific  character  and 
is  marred  by  citations  to  the  literature  of  stock  brokers, 
and  other  unworthy  references.  The  culmination  of 
the  essay  is  in  Chapter  6  on  "The  Anaconda  Copper 
Mining  Co."  At  the  end  of  that  long  chapter,  which  is 
replete  with  tables  of  figures.  Dr.  Levine  says:  "All 
the  calculations  made  in  this  chapter  can  be  summarized 
in  a  few  lines.  During  the  five  years  1913-1917,  the 
average  assessment  of  the  A.  C.  M.  Co.  was  6.6%  of 
the  total  assessment  of  the  state,  and  the  company  paid 
6.7''r  of  all  taxes  collected  in  the  state.  The  company 
was  as.se.ssed  at  about  25'^r  of  the  true  value  of  all  its 
properties  in  Montana,  while  agricultural  land  is  re- 
ported to  have  been  asse.ssed  at  35'^,  livestock  at  45%, 
bank  stock  at  60  per  cent." 

Dr.  Levine  assumes  the  fixed  and  current  assets  of 
the  company  as  of  Dec.  3,  1916.  as  $224,014,841,  as  re- 
ported officially  by  the  company,  and  uses  that  figure 
in  his  table  of  comparison  between  assets  and  assess- 
ment. There  is  a  relatively  small  and  immaterial  error 
in  his  total,  which  may  be  typographical  or  clerical,  al- 
though it  is  repeated,  but  not  so  lightly  may  be  pas.sed 
over  his  omi.ssion  to  state  that  upon  the  same  date  the 
debts  of  the  company  were  approximately  $54,000,000. 
wherefore  its  net  assets  were  about  $170,000,000.  Those 
net  a.ssets  included  holdings  in  other  companies,  not  in 
Montana,  and  stocks  of  metals,  etc..  that  were  largely 
in  plants  of  the  company  outside  of  that  state.  My  own 
analytical  figures  as  to  the  value  of  the  property  of  the 
company  in  Montana  are  twisted  into  shapes  that  I  do 


not  recognize.  I  stated  specifically  that  the  mines  and 
metallurgical  works  of  the  company  in  Montana  came  to 
about  $47  per  share  of  the  company's  capital  stock,  which 
would  make  a  total  of  about  $110,000,000.  Adding  to 
this  the  value  of  the  timber  lands,  the  total  would  be 
about  $115,000,000  and  the  state  assessment  of  $55,600.- 
000  would  be  about  48<"r  of  that.  An  additional  allow- 
ance for  the  material,  merchandise,  etc..  carried  by  the 
company  in  Montana  would  not  materially  reduce  that 
percentage,  which  manifestly  is  a  very  different  thing 
from  what  Dr.  Levine  calculates. 

The  Chancellor  of  the  University  of  Montana  may 
not  have  examined  Dr.  Levine's  manuscript  in  just  this 
way,  and  may  have  merely  considered  its  general  tone, 
but  without  any  doubt  he  acted  upon  a  true  instinct 
when  he  refused  its  publication  as  a  university  docu- 
ment. W.  R.  INGALLS. 

New  York.  Mar.  20,  1919. 


About  Spanish 

A  discussion,  the  subject  of  which  is  "About  Spanish." 
appears  in  your  issue  of  Jan.  25,  and  I  beg  to  take  ex- 
ception to  almost  everything  George  Washington  (aged 
10)  has  to  say  about  this  matter.  For  his  view  to  become 
established  among  our  younger  mining  men  who  may 
come  to  Spanish  America  would  undo  years  of  work 
in  trv'ing  to  make  all  employees  and  future  employees 
feel  the  necessity  of  knowing  how  to  talk  Spanish. 

I  know  the  manager  of  the  huge  copper  mine  to  which 
he  refers,  and,  although  he  was  not  proficient  in  Spanish 
when  he  arrived,  he  realized  the  necessity  of  instituting 
compulsory  Spanish  classes  in  his  organization.  Span- 
ish instructor.^  were  placed  on  the  payroll,  and  all  the 
staff  asked  to  attend — convenient  hours  having  been  ar- 
ranged. Conferences  on  this  subject  were  held,  and  it 
was  the  opinion  of  all  present  that  a  man  who  could  not 
talk  to  his  men  was  fully  30*^^  less  efficient  than  the  man 
who  could. 

The  manager  of  the  next  biggest  copper  mine  in  South 
America,  in  cabling  for  men  to  the  New  York  office,  used 
words  that  have  since  become  familiar  to  South  Amer- 
ican mine  operators.  He  said  "Send  me  men  with 
guts,  go  and  habia" — ^"guts"  meaning  fearlessness,  "go" 
meaning  a  keen,  snappy,  ambitious  interest,  and  habla 
a  working  knowledge  of  Spanish.  It  is  usually  under- 
stood that  the  New  York  office  will  not  send  a  chimney 
sweep  if  one  asks  for  a  blacksmith,  and  it  is  their  busi- 
ness to  -see  that  whoever  is  sent  is  proficient  in  his  line. 
In  addition  to  this  proficiency,  he  should  have  the  quali- 
fications embodied  in  the  three  little  words  mentioned. 

The  manager  of  the  third  biggest  copper  mine  in 
South  America  said,  "It  is  unfortunate  that  more  of 
our  staff  are  not  fortified  with  a  knowledge  of  Spanish, 
as  it  makes  such  a  difference  in  handling  their  men." 
The  manager  of  the  fourth  biggest  copper  mine  in  South 
America  speaks  Spanish  splendidly  and  requires  no  mid- 
dleman to  carry  on  his  conferences  with  the  President 
of  the  Republic  or  with  his  legal  advisors.  He  takes 
nothing  for  granted,  but  asks  questions  of  this  man  or 
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that ;  and  Georgie  must  admit  this  a  decided  advantage. 
His  views  on  this  subject  are  identical  with  the  others. 

These  men  are  not  very  well  camouflaged  here,  so  I 
would  ask  George,  and  anyone  else  who  has  any  doubt 
about  this  thing,  to  write  to  some  of  the  men  who 
know,  so  as  to  get  the  matter  straightened  out  before 
some  novice  really  swallows  the  impression  set  out  in 
Georgie's  discussion  "About  Spanish." 

I  don't  beMeve  that  all  the  children  in  the  world  should 
study  Spanish,  as  far  as  that  goes,  but  let  me  state  here 
and  now  that  if  any  American  student  mining  engineer 
can  cram  in  an  hour  of  Spanish  on  his  card,  let  him  do 
so  by  all  means.  If  it  turns  out  that  he  goes  to  Russia, 
this  grounding  won't  help  him  much,  but  the  chance  that 
he  might  come  down  here  is  such  that  the  little  effort 
is  worth  while. 

I  am  talking  purely  from  a  standpoint  of  mining,  and 
readers  can  draw  their  own  conclusions  as  to  the  same 
argument  along  other  lines  of  endeavor.  Little  Georgie 
has  stated  that  his  axioms  "can  be  proved"  and  that 
"he  is  here  to  do  it."  I  frankly  admit  that  he  has  made 
no  impression  on  those  of  us  down  here  who  are  digging 
copper  ore;  and  I  feel  perfectly  safe  in  saying  that  the 
profession  at  large  in  Spanish  America  is  of  the  same 
opinion.  "Experience." 

South  America,  Feb.  16,  1919. 


that  is  needed  in  the  progress  of  the  calculations  to 
arrive  at  calibration  figures  that  will  be  accurate  to  the 
nearest  degree.  This  is  a  greater  degree  of  accuracy 
than  is  usually  obtainable  when  using  base-metal 
couples  at  high  temperatures.  W.  F.  Dietrich, 

Assistant  Professor  of  Mining. 
Stanford  University,   California,  Mar.   14,   1919. 


Calibration  of  Thermocouples 

In  the  article  by  C.  S.  Grouse  on  "Calibration  of 
Base-Metal  Thermocouples"  in  the  Journal  of  Mar.  8, 
page  433,  I  note  an  error  in  the  manner  of  applying 
the  cold-junction  correction  of  the  precious-metal 
thermocouple.  As  is  well  known  from  fundamental 
considerations,  the  temperature  of  the  cold  junction 
cannot  be  added  to  the  temperature  as  indicated  by 
the  galvanometer  without  applying  a  correction  factor 
which  will  depend  upon  the  type  of  couple  in  use  and 
will  vary  both  with  the  cold-junction  and  with  the  hot- 
junction  temperatures.  This  factor  is  necessary  because 
there  are  only  certain  couples  having  a  linear  relation 
between  the  temperature  and  the  electromotive  force. 
P''or  example,  in  the  case  given,  with  a  cold  junction  of 
16.8°  C.  (assuming  that  this  is  correct,  instead  of  87° 
F.,  as  given)  and  hot  junction  near  800°  C,  the  factor 
would  be  about  0.5  for  Pt,  90Pt  =  lORh  couples.  Thus, 
the  corrected  reading  for  the  rare-metal  couples  would 
be  777.1°+ (0.5)  (16.8)  =  785.4°  C,  instead  of  739.847° 
C,  as  given.  For  base-metal  couples,  the  cold-junction 
correction  factor  will  vary  from  1.5  to  0.3,  depending 
upon  the  type  of  couple  and  the  temperatures  involved. 
On  account  of  the  magnitude  of  the  normal  errors  in 
the  use  of  base-metal  couples,  the  cold-junction  correc- 
tion factor  is  often  neglected  when  using  these  couples. 

Further  on  in  Mr.  Grouse's  article,  he  states  that  the 
correction  of  the  base-metal  couple  is  10°  F.,  and  that 
this  must  be  deducted  from  any  temperature  measured 
with  this  couple.  In  some  cases  this  would  lead  to 
correct  results,  but  in  many  cases  a  couple  reading 
10°  F.  high  at  800°  C.  may  indicate  correctly  at  a 
lower  or  a  higher  temperature. 

Mr.  Grouse  also  falls  into  the  common  indiscretion 
of  using  figures  that  purport  to  be  more  accurate  than 
the  data  on  which  the  figures  are  based.  Thus,  87°  F., 
the  cold  junction  of  the  precious-metal  couple,  was  prob- 
ably measured  on  a  thermometer  accurate  to  the  nearest 
half  degree,  yet  this  figure  is  rendered  into  16.775°  C. 
(it  should  be  30.5°  C).     The  first  decimal  place  is  all 


Regarding  the  Mine  Physician 

The  discussion  following  the  reading  of  the  paper, 
"Prevention  of  Illness  Among  Mine  Employees,"  by 
Dr.  A.  J.  Lanza,  at  the  February  meeting  of  the  A.  I. 
M.  M.  E.,  suggests  a  point  that  is  worthy  of  the  atten- 
tion of  mine  operators.  It  developed  that  an  inquiry 
among  a  number  of  mine  doctors  disclosed  the  fact  that 
the  greater  number  of  those  questioned  admitted  that 
they  had  not  at  any  time  visited  the  underground  work- 
ings of  the  properties  operated  by  the  companies  by 
which  they  were  employed.  Briefly,  the  situation  is 
probably  as  follows:  A  miner  is  injured  underground, 
perhaps  seriously.  The  physician  is  called  to  the  mine 
oflfice,  where  he  awaits  the  arrival  of  the  injured  man, 
who  is  brought  to  him  by  means  of  such  facilities  as 
are  aff'orded  at  the  mine.  Perhaps  the  doctor  remains 
at  his  ofl^ice  or  hospital  and  the  man  is  taken  there.  In 
any  event,  it  would  appear  that  the  convenience  of  the 
doctor  is  given  the  most  consideration. 

The  mine  may  boast  of  an  excellent  first-aid  hospital, 
a  well-trained  corps  of  first-aid  men  and  be  otherwise 
well  able  to  consider  the  condition  of  the  injured  man. 
A  question  that  naturally  arises  is:  What  influence 
does  the  place  of  the  accident  and  the  general  conditions 
surrounding  the  work  of  the  injured  man  have  upon  the 
nature  of  the  injury?  The  mine  authorities  are  doubt- 
less competent  to  pass  on  the  physical  aspects  of  the 
accident;  that  is,  their  famiharity  with  the  methods 
of  work  that  are  employed  and  their  knowledge  of  the 
surrounding  territory  are  sufficient  to  enable  them  to 
make  a  complete  analysis  of  certain  conditions,  but  are 
they  fitted  to  give  consideration  to  all  of  the  factors  that 
contributed  to  the  accident?  And,  frequently,  is  there 
not  some  cause,  unknown  to  the  mine  management  and 
with  which  the  physician  may  be  familiar,  that,  by  rea- 
son of  his  experience,  he  is  able  to  throw  light  on  ? 

The  argument  of  "too  many  cooks"  may  be  applied, 
perhaps,  in  rebuttal  of  the  suggestion,  but  it  would 
seem  that  further  discussion  and  a  full  consideration  of 
all  facts  would  more  nearly  approach  the  desired  result, 
namely  a  solution,  which  would  eliminate  the  possibility 
of  the  occurrence  of  a  similar  accident. 

Physicians,  as  a  rule,  desire  to  make  themselves 
familiar  with  the  surroundings  of  their  patients,  so 
that  they  may  suggest  certain  corrective  measures  which 
will  bring  about  the  pi-evention  of  disease  or  shorten  the 
period  of  disability.  And  should  not  this  principle 
apply  to  the  mine  physician  as  well?  We  have  excel- 
lent examples  of  research  work  along  preventive  lines 
that  have  been  carried  out  by  Government  doctors,  but 
these  have  not  been  accomplished  by  laboratory  methods 
or  consultations  alone,  but  by  an  actual  contact  with  all 
the  contributive  factors.  The  mining  industry  owes 
its  success  to  constructive  suggestion,  experimentation, 
and  consideration  of  all  ideas  which  bear  directly  or 
indirectly  on  its  operations,  and  it  would  seem  that  great 
good  is  to  be  gained  by  securing  the  opinions  of  mine 
physicians  as  to  underground  conditions. 
New  York,  Mar.  17,  1919.  D.  E.  Charlton. 


580  ENGINEERING  AND   MINING  JOURNAL  Vol.  107,  No.  13 

^nmiuinimniiMiimiiiiiJiiiiJiimimiiiiniiiiiiiiiiiiiiiiuiiiuiiiiniiMiiiniiiiiiiriiiiiiiiiiMiiiiiiiiiiiiiiiMiiuiiimiiiniiniiiiiiiiiiiiMiiiiiuiin 

I  Ore  Dressing  and  Metallurgy  | 


::iUimiiiiimiiiinimHiiiiiHniiiiiiiiiiii MiiiiiiiiiiiiiiniiiiiiiiniiiiiMiii»iiiiiiiiiiiiiiiMiiiiMiMiiriinrMiiuiiiiiiiiiiiii»iiiiMiiniiiiiiiniiHiiiiMiii»iiMiir»iiiiiJiiiiiiiiiiiuiiiiiiiuiiiiiiiiiiiiiMiiiiiiiiiniiiiiiin 


Rock-breakern  of  the  swinging  jaw  type  are 
usually  employed  in  smaU  or  medium-sized 
plants,  especially  in  isolated  localities  where 
simplicity  of  design  is  a  factor  which  tends  to 
insure  the  minimum  of  interruption  and  expense. 
Two   practical   notes    on    the    subject    are    given. 


The  measurement  of  water  or  solution  is  often 
necessary  at  many  stages  of  operation  of  a  hydro- 
metallurgical  plant.  Meters  are  not  always  satis- 
factory with  corrosive  liquids  or  with  those  which 
deposit  an  incrustation  on  parts  of  the  apparatus. 
A  description  of  an  orifice  bucket  is  here  pre- 
sented, which  combines  simplicity  with  a  fair 
degree  of  accuracy,  accompanied  by  a  chart 
showing  the  results  obtainable  from  a  20-in.  bucket, 
measuring  up  to  about  6000  tons  per  day. 
For  smaller  amounts  a  certain  number  of  the 
holes  may  be  plugged,  and  additional  curves  draivn. 


Trouble  With  Rock-Breaker  Pitmans 

Heating  of  the  pitman  in  the  swinging  jaw  type  of 
rock  breaker  is  common,  and  usually  results  from  faulty 
or  uneven  bearing  surface,  inefficient  lubrication,  dirty 
lubricant,  and  unprotected  grease  cups  or  oil  reservoirs. 
Troubles  arising  from  such  causes  may  be  reduced  to 
a  certain  extent,  but,  nevertheless,  the  heating  usually 
persists,  despite  ordinary  precautions  and  normal  at- 
tention. Water-cooled  pitmans  are  desirable,  and  there 
is  no  particular  reason  why  they  should  be  considered 
only  with  large  sizes  and  types  of  such  machines.  As  a 
matter  of  fact,  conditions  around  the  primary  crushing 
department  of  a  small  plant  are  usually  conducive  to 
overheating  of  bearings,  and  the  duty  expected  is  often 
continuous  and,  comparatively  speaking,  severe. 


Idle  Pulley  for  Rock  Breakers 

Rock  breakers  in  small  mills  are  often  placed  in  out- 
of-the-way  positions,  and  attention  is  paid  to  their  con- 
dition only  when  they  are  in  use.  It  usually  happens 
that  primary  rock  crushing  is  practiced  during  a  small 
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load,  or  the  driving  belt  may  be  running  over  an  idle 
pulley  on  an  extension  of  the  crusher  shaft.  Under  the 
conditions  often  prevailing,  the  duty  is  usually  severe, 
and  the  belt  has  to  be  kept  tight.  When  running  on 
the  idle  pulley  the  strain  is  still  there,  in  fact  to 
such  a  degree  that  it  is  found  difficult  to  eliminate  fric- 
tion by  means  of  ordinary  lubrication. 

Trouble  from  such  a  cause  may  be  reduced  or  minim- 
ized to  a  large  extent  by  the  provision  of  an  idle  pulley 
keyed  to  a  separate  shaft  running  in  separate  bearings, 
as  shown  in  the  accompanying  cut.  The  shaft  is  col- 
lared so  that  the  idle  pulley  is  a  small  fraction  of  an 
inch  from  the  crusher  driving  pulley;  and  the  transfer 
from  the  one  to  the  other  can  be  made  as  easily  as  if 
both  fast  and  loose  pulleys  were  on  the  same  shaft. 


proportion  of  the  24  hours.  For  a  part  of  the  remainder 
of  the  time,  at  least,  the  crusher  may  operate  without 


Orifice  Bucket  for  Measuring  Water* 

The  orifice  bucket  provides  a  convenient  method  of 
measuring  water  by  simple  and  inexpensive  means. 
It  is  a  cylindrical  vessel  into  which  water  to  be  meas- 
ured falls  vertically,  and  passes  out  through  a  number 
of  holes  or  orifices  in  the  bottom.  A  vertical  glass  tube 
placed  just  outside  the  bucket  is  connected  to  the  sides 
near  the  bottom,  and  the  height  of  the  water  in  the 
tube  indicates  the  head  on  the  orifice. 

The  orifice  bucket  was  devised  for  the  purpose  of 
measuring  the  discharge  of  several  artesian  wells 
pumped  by  means  of  air  lift,  the  water  from  each  of 
which  discharged  into  a  separate  cistern  or  small  reser- 
voir through  a  vertical  pipe.  In  each  case  the  water 
left  the  pipe  with  considerable  blast  and  momentum. 
Several  possible  methods  for  the  measurement  of  the 
discharge  were  considered,  but  were  thought  to  be  im- 
practicable for  various  reasons,  or  inapplicable  for  the 
particular  case.  After  some  preliminary  laboratory  ex- 
perimenting, an  orifice  bucket  was  devised  which  served 
satisfactorily  in  determining  the  discharge  from  each 
of  the  wells.  It  was  at  first  thought  that  the  water 
would  enter  the  bucket  with  such  a  blast  that  entrained 
air  would  enter  the  vertical  glass  tube  and  cause  trouble 
in  determining  the  height  of  water  in  the  bucket.  There 
was,  however,  no  difficulty  from  this  cause. 

The  orifice  bucket  has  also  given  satisfaction  in  tests 
made  to  determine  yields  of  well  pumps  of  the  recipro- 
cating type,  where  simplicity  of  construction  and  porta- 
bility are  desirable,  and  where  extreme  accuracy  is  not 
of  great  importance. 

An  illustration  of  the  most  elaborate  orifice  bucket 
used  in  the  experiments  is  shown  herewith,  the  capacity 
of  which  is  about  1000  gal.  per  min.  It  contains  a 
chcckervvork  of  vertical  tubes  through  which  the  water 
Hows  in  passing  to  the  orifices.  The  gage  glass  which 
indicates  the  head  on  the  orifices  is  connected  to  a 
piezometer  ring  or  chamber  around  the  base  of  the 
bucket.     The  pressure  of  the  water  in  the  bucket  is 
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transmitted  to  the  piezometer  chamber  through  a  large 
number  of  i-in  holes.  The  bottom  of  the  bucket  con- 
sists of  -[\-in.  boiler  plate  in  which  nineteen  li-in.  cir- 
cular holes  are  drilled. 

The  calibration  curves  for  this  orifice  bucket  are  also 
shown,  for  all  holes  open  and  for  10  holes  open.  The 
discharge  for  any  other  number  of  orifices  open  may  be 
found  with  a  fair  degree  of  accuracy  from  the  equation 

Q  =  32.7  n  Vh 

in  which  q  is  expressed  in  gal.  per  min.,  n  is  the  number 


"1"^  Gaffe  G/ass  on  Scale  graduated 
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TWENTY-INCH   ORIFICE    BUCKET   HAVING   19    ORIFICES 

of  holes  open,  and  h  is  the  head  on  the  orifices  in  feet. 
The  average  coefficient  of  discharge  for  the  li-in.  ori- 
fices of  this  bucket  is  0.61. 

The  curves  shown  were  obtained  when  the  bucket 
was  supported  firmly  in  an  upright  position,  with  the 
stream  to  be  measured  discharging  vertically  in  the 
center  of  the  bucket  and  with  the  free  fall  into  the 
bucket  small.  The  velocity  of  the  inflowing  stream, 
furthermore,  was  not  high  (2  or  3  ft.  per  sec),  thereby 
causing  but  little  agitation  of  the  water  in  the  bucket. 
Experiments,  however,  in  which  more  or  less  variation 
from  these  conditions  were  allowed,  indicated  that  no 
serious  errors  resulted. 

The  conditions  under  which  the  discharge  of  water 
may  be  measured  are  so  varied,  and  the  purpose  or  aim 
in  determining  the  discharge  is  subject  to  so  much 
variation  in  different  problems,  that  nearly  all  the 
many  common  methods  of  measuring  water  have  a 
restricted  field  of  usefulness,  and  some  methods  apply 
only  to  special  conditions.  The  orifice  bucket  is  de- 
signed to  meet  such  special  conditions.  It  is  peculiarly 
adapted  for  the  measurement  of  water  where  a  device 
which  is  portable   (light  in  weight  and  of  small  size), 


simple  in  construction,  and  low  in  cost  is  an  essential 
requirement.  The  measuring  capacity,  moreover,  covers 
a  considerable  range.  The  orifice  bucket  is  particularly 
fitted  for  the  measurement  of  water  when  it  discharges 
with  considerable  blast  and  momentum  from  the  end  of 
a  vertical  pipe,  in  such  a  manner  that  the  spray  covers 
the  entire  surface  of  the  water  in  the  bucket,  as  in  the 
case  of  air-lift  pumping.  When  so  used  the  orifice 
bucket  gives  results  which  should  be  correct  within  5% 
if  the  proper  precautions  are  observed  in  its  use,  as  is 
shown  by  the  calibration  curves,  and  correct  within  10% 
for  the  more  unfavorable  conditions  to  be  met  in  the 
field. 

The  highest  accuracy  is  obtained  when  the  orifice 
bucket  is  supported  rigidly  in  an  upright  position  with 
the  center  of  the  discharging  stream  vertically  over 
the  center  of  the  bucket.  The  free  fall  of  the  water 
should  be  as  small  as  possible,  and  the  velocity  of  the 
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water  as  it  enters  the  bucket  should  not  be  high,  unless 
the  stream  is  distributed,  so  as  to  avoid  high  local 
velocities  in  the  bucket.  The  device,  however,  gives 
satisfactory  results  even  when  there  are  considerable 
deviations  from  these  desirable  conditions  and  is  ap- 
plicable under  conditions  in  which  other  systems  may 
not  be  adapted. 


Turning  54-in.  Diameter  x  20-in.  Face  Rolls,  without  the 
use  of  a  lathe,  is  done  in  the  Southeast  Missouri  lead  dis- 
trict, according  to  A.  P.  Watt,  in  Bull.  130  of  the  A.  I.  M.  E. 
The  cost  of  turning  in  the  roll  house  by  this  means  was 
$5  to  $8  per  shell,  as  compared  with  over  $13  when  the 
rolls  were  sent  to  a  machine  shop  with  a  lathe  sufficiently 
large  to  handle  them. 


682 


ENGINEERING   AND   MINING  JOURNAL 


Vol.  107,  No.  13 


I         I      I     II  II  III  I   I 


I        II  II  III  II  II  III  III  III        I    I 


I  I  I  II  II      1111  iiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiie 


Company  Reports 


niiiiiiMiiiiiiiiiiiniimtmiiniinniiiiiiiiiiiiiiiiiumiiniiiiiimiiiiinmmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiuiiiiiiiMiiiiiiiiiiiiiiiiiiiiin 


Butte  &  Superior  Mining  Co. 

The  report  of  operations  of  the  Butte  &  Superior 
Mining  Co.  for  the  fourth  quarter  of  1918  contains  the 
following  information : 

OPERATIONS   OF    BUTTE   &    SUPERIOR    MINING    CO..     1918 

Fourth         Third  Second  First 

Quarter       Quarter        Quarter        Quarter  Total 

Tons  of  ore  milled 110.039        108,182        114,716        135,877  468.814 

Average   zinc   content 

(percent.) 15.501  15647         16  242         16233  15  928 

Average  silver  content 

(oz  per  ton) 6  515  6.331  6   154  6  346  6  335 

Zinc  concentrate  pro- 
duced I  tons) 30,391  29.683  32,653  42.314  135,543 

.AveraRp  zinc  in  con- 
centrate (per  cent)..        52.635        51   9708         51.882         49.181  51.217 

Total  zinc  in  concen- 
trate lib) 31.994,804  30,852,947  33,881,677  42,112,311    138.841,739 

.\vpraKe  silver  in  zinc 
concentrate  (oz.  per 
ton)  21.047        20  500  19  763  19  209  20.029 

Mill  extraction  (per 
cent,  of  zinc,  in  ore 
in  concentrates).    .         93  785         91    133         90  925  95  462  92  965 

Direct    mining    costs 

(pcrton)      ..  $7  9478       $8  2078        $7  0494       $5  9110  $7    1916 

Direct    milling    costs 

(per  ton)    .: $3  2443        $3  0145        $2  8841        $2  6082  $2  9188 

Total  direct  costs  (per 
ton)  mining  and 
milling $111921      $112223       $9  9088       $8  5192       $10    1104 

Indirect,  or  general, 
costs  (per  ton)  ex- 
clusive of  freight..  $0  6716       $1    1134        $1    5363        $1    2182  $1    1435 

Total  cost  (per  ton).   .      $11   8637     $12  3357     $11   4451       $9  7374       $11   2539 

The  increase  in  tonnage  of  ore  milled  as  compared 
with  the  third  quarter  is  not  as  great  as  was  expected, 
owing  to  the  reduced  forces  during  the  early  part  of  the 
period,  occasioned  by  the  serious  epidemic  of  Spanish 
influenr.a,  which  resulted  fatally  in  the  case  of  30  of  the 
employees  of  the  company,  some  of  whom  occupied  re- 
sponsible and  important  positions.     Increase  in  produc- 


Underground  development  work  resulted  in  the  dis- 
covery of  no  new  orebodies,  but,  nevertheless,  has  shown 
favorable  results  in  the  further  development  at  greater 
depth  of  the  orebodies  already  known  on  the  Four 
Johns  and  Raymond  claims,  which  adjoin  th"  Black 
Rock  claim  and  workings  to  the  eastward.  These  arc 
knowTi  to  continue  below  the  stopes  on  the  1300-ft.  level, 
of  good  grade  and  extent,  to  a  depth  at  least  a?  great 
as  the  1800-ft.  level,  at  which  point,  and  below,  develop- 
ments are  not  yet  sufficiently  extensive  to  demonstrate 
the  character  or  extent  of  the  orebody.  The  ore  reserves 
were  increased  during  the  period,  and  development  work 
now  in  progress  should,  within  the  next  three  months, 
add  a  material  tonnage  to  such  reserves. 

Some  decrease  was  evidenced  in  the  cost  of  mining 
as  compared  with  the  previous  period.  The  supply  of 
labor  is  now  plentiful,  and  the  improvement  in  efficiency 
which  is  taking  place  will  in  all  probability  permit  of 
some  reduction  in  mining  costs  in  spite  of  the  increase 
in  the  proportion  of  overhead  expenses  incident  to  the 
reduction  in  output,  which  will,  no  doubt,  prevail  for 
several  months.  The  grade  of  ore  mined  and  milled  was 
maintained  at  approximately  the  same  average  as  dur- 
ing the  previous  quarter. 

The  results  of  milling  operations  showed  a  marked 
improvement  over  those  of  the  preceding  quarter,  the 
extractions  of  zinc  being  increased  2.66<^f  and  the  grade 
of  zinc  concentrate  improved  to  the  extent  of  0.65''f 
zinc.  There  was  an  increase  in  the  milling  costs  due  to 
the  absorption  of  some  unusual  items  of  expenditure 
during  this  period. 


I 


FINANCIAL  KF.SULTS  OF  OPER.\TION.S  OF  BUTTE  &  .SUPEKIOK  .MINING  CO., 

Fourth  Quarter  Third  Quarter  .^cond  Quarter 

Net  value  zinc  concentrate  at  mill $983,362  32  $1,122,021   43  $1,124,89467 

.Net  value  lead  concentrate  and  residues 398,352.34  342,225  75  302,609   10 

Miscellaneous  income 20,262  53  15,702   11  13.815  63 

$1,401,977    19  $1,479,949  29  $1,441,319   40 

CJpcTiting  costs,  taxes,  etc                                                                             1.305,470  56  1,334,501   53  1.312.932  53 

Profits $96,506  63  $145,447  76  $128,386  87 


Fii^t  Quarter 

$1,405,271   39 

236,517  69 

9,291    15 


Total 
$4,635,549  81 
1.279,704  88 
59,071   42 


tion  was  also  prevented  by  the  entire  discontinuance, 
for  a  period,  of  hoi.sting  through  No.  1  shaft,  and,  dur- 
ing the  latter  half  of  the  quarter,  by  the  lack  of  satis- 
factory market  for  the  production  during  th»  period 
following  the  signing  of  the  armistice. 

The  No.  2  .-.haft  wa.s  completed  to  a  depth  of  1900  ft. 
(from  which  elevation  it  is  oxpected  that  it  will  be  com- 
pleted to  the  2050  ft.  level  within  the  next  three  or  four 
months),  and  the  pumping  equipment  on  the  1200-ft. 
level  at  shaft  No.  1  was  removed  to  the  new  pump 
station  at  shaft  No.  2  and  put  in  satisfactory  operating 
condition.  With  the  somewhat  curtailed  output  this 
has  permitted  the  discontinuance  of  hoisting  through 
No.  1  shaft  and  the  hoisting  of  all  the  ore  through  the 
new  No.  3  shaft,  from  the  ore  bins  of  which  it  is  de- 
livered to  the  new  coarse-crushing  plant.  This  change 
in  practice  will  result  in  material  economie.s  in  opera- 
tion, so  that,  in  spite  of  a  reduced  scale  of  production. 
It  is  expected  that  some  reduction  of  m'ning  and  mill- 
ing costs  will  be  brought  about  in  the  immediate  future. 


Financial  results  of  operations  for  the  fourth  quarter, 
as  compared  with  the  other  quarters  of  the  year,  are 
shown  in  the  table. 

The  motion  to  dismiss  the  appeal  in  the  apex  litiga- 
tion, which  was  noted  for  Nov.  18,  was  submitted  on 
that  date,  and  the  Supreme  Court  of  the  United  States 
on  Dec.  10  set  the  ca.se  for  hearing  upon  all  matters  for 
Jan.  6,  1919,  since  which  date  the  case  has  been  argued 
and  is  now  under  submission  before  the  United  States 
Supreme  Court,  and  it  is  entirely  probable  that  no 
further  steps  will  be  taken  in  this  matter  until  a  de- 
cision has  been   rendered. 

In  the  floiation  litigation  the  Supreme  Court  of  the 
I'nited  States  granted  the  application  of  Minerals 
Separation  Ltd,,  rt  al,  for  a  writ  of  certiorari,  and  tho 
case  is  now  pending  before  that  court.  The  Minerals 
Separation  Co.  made  application  to  the  court  for  an 
order  to  restrain  the  Butte  &  Superior  Mining  Co,  from 
disposing  of  its  asset.-*  pending  the  actions  on  the  man- 
date of  the  Supreme  Court,  at  the  same  time  moving 
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the  court  to  advance  the  cause  for  a  hearing.  On  Jan. 
6  the  Supreme  Court  denied  the  motion  for  the  restrain- 
ing order  and  set  the  case  for  hearing  on  Mar.  3,  1919. 
It  is  expected  that,  before  the  next  quarterly  report 
is  issued,  the  Supreme  Court  of  the  United  States  will 
have  decided  the  Elm  Orlu  case,  and  that  during  the 
succeeding  quarter  a  decision  will  be  rendered  by  that 
court  in  the  Minerals  Separation  case. 


Superior  &  Boston  Copper  Co. 

The  report  of  the  Superior  &  Boston  Copper  Co., 
operating  at  Copper  Hill,  Ariz.,  for  the  year  ended 
Sept.  30,  1918,  states  that  receipts  totaled  $352,500.30 
and  expenditures  $364,703.30.  Deducting  the  deficit 
for  the  year  from  the  balance  of  Oct.  1,  1917,  there 
remains  on  hand  Oct.  1,  1918,  a  balance  of  $129,374.35. 

Principal  operations  during  the  year  consisted  of 
development  work  at  the  east  end  of  the  mine  at  the 
800  and  1000  levels  and  also  the  reopening  of  the  1200 
level.  Development  includes  the  following:  Winzes,  47 
ft. ;  drifts  and  crosscuts,  1504  ft.,  and  raises,  350  feet. 


Victoria  Copper  Mining  Co. 

The  Victoria  Copper  Mining  Co.  at  Victoria,  Mich., 
reports  that  during  1918  there  was  produced  1,533,536 
lb.  of  refined  copper,  or  79,104  lb.  less  than  in  1917. 
Operations  for  the  year  (including  expenditures  of  $17,- 
045.52  for  construction  and  development  of  water 
power)  show  a  profit  of  $31,405.44,  which,  added  to  sur- 
plus and  deducting  supplies  and  stock  in  store  at  the 
mine,  leaves  a  balance  of  $238,227.53,  which  amount  is 
represented  by  cash.  Liberty  bonds,  -and  copper  on  hand 
figured  at  18c.  per  pound. 

A  total  of  120,616  tons  of  rock  was  hoisted.  106,730 
tons  of  which  was  stamped  and  produced  2,451,413  lb. 
of  mineral.  Drifts  driven  totaled  2447  ft. ;  crosscutting, 
140  ft. ;  raising,  229.5  ft.,  and  shaft  sinking,  30.5  feet. 


large  Dorr  thickening  tanks  for  treatment  of  concen- 
trates and  tailings.  No.  4  Concentrator,  at  Clifton, 
treated  113,257  tons  of  ore,  having  an  average  grade 
of  2.13'^c  copper.  Changes  were  made  in  the  flotation 
department  and  Deister  tables  installed  to  replace  the 
old  vanners.  The  total  amount  of  new  material  smelted 
during  the  year  was  213,336  tons. 


Arizona  Copper  Co.,  Ltd. 

The  Arizona  Copper  Co.,  Ltd.,  reports  for  the  year 
ended  Sept.  30,  1918,  that  the  surplus,  after  the  year's 
business  and  after  paying  preferential  dividends  of 
$119,221.15,  amounted  to  $1,333,036.20.  The  directors 
recommended  that  a  dividend  for  the  year  to  Sept.  30, 
1918,  be  declared  on  the  ordinary  stock  at  the  rate  of 
72c.  per  share,  and  this  will  absorb  $1,107,994.15.  Pro- 
duction for  the  year  was  40,442,000  lb.  of  copper,  of 
which  27.262,000  lb.  was  refined,  and  the  remainder, 
13,180,000  lb.,  was  sold  as  bessemer  metal.  Total  ore 
mined  was  1,095,568  tons,  which  yielded  35.08  lb.  of 
copper  per  ton. 

Prospecting  with  churn  drills  was  begun  to  determine 
the  character  of  the  ground  east  of  the  Coronado  adit, 
and  during  the  year  about  6000  ft.  w^as  drilled.  Among 
the  improvements  made  were:  Retimbering  of  No.  6 
shaft  and  equipping  same  with  water  sprays  for  fire 
protection ;  the  laying  of  a  new  pipe  line  from  Morenci 
to  Coronado ;  extension  of  the  King  incline  400  ft.  dowm 
to  the  level  of  the  Torpedo  tunnel,  and  the  installation 
of  a  rock  crusher  at  the  lime  quarry. 

No.  6  Concentrator,  at  Morenci,  treated  935,861 
tons  of  ore,  having  an  average  grade  of  2.36 ^r  copper. 
During  the  year  12  motors  of  125  hp.  were  installed  in 
the  grinding  department,  12  Allen  thickening  cones,  12 
Dorr   classifiers,    8   Callow   flotation   cells,   and    several 


Vindicator  Consolidated  Gold   Mining 
Company 

The  report  for  the  year  ended  Dec.  31,  1918,  of  the 
Vindicator  Consolidated  Gold  Mining  Co.,  operating  in 
the  Cripple  Creek  district  of  Colorado,  reflects  the  dif- 
ficulties of  gold  mining  in  times  of  high  prices,  as  the 
value  of  the  product  remains  fixed,  though  labor  and 
supplies  advance.  In  addition,  the  Cripple  Creek  dis- 
trict suffered  severely  from  the  influenza  epidemic. 

Development  in  1918  amounted  to  5112.5  ft.,  of  which 
2899  ft.  was  driven  by  lessees.  Of  this,  2622  ft.  was 
drifting  and  2490.5  cross  cutting.  Early  in  1918  de- 
velopment work  was  discontinued  on  the  20  or  bottom 
level  of  the  Golden  Cycle  shaft.  On  this  level  a  total  of 
4240  ft.  of  development  has  been  done,  without  exposing 
ore  of  commercial  grade.  This  level  is  2150  ft.  below 
the  shaft  collar. 

There  are  possibly  bodies  of  ore  at  a  greater  depth, 
but  it  is  the  opinion  of  the  management  that  there 
could  not  be  enough  commercial  ore  to  warrant  the  ex- 
penses of  sinking  and  exploring.  Ore  reserves  were 
greatly  depleted  during  the  year  covered  by  the  report. 
On  Jan.  1,  1918,  they  were  255,500  tons;  on  Jan.  1, 
1919,  reserves  were  104,230  tons.  The  19th  and  20th 
levels  were  cleaned  up,  all  pipe,  tracks,  pumps,  and  other 
materials  removed,  and  pumping  was  discontinued  on 
June  27,  1918.  The  workings  filled  rapidly,  and  the 
water  continued  rising  after  the  level  of  the  Roosevelt 
drainage  tunnel  was  reached,  so  that  on  July  27  pump- 
ing was  resumed  from  the  18th  level.  This  appears  to 
indicate  that  an  impervious  dike  lies  between  the  Vin- 
dicator and  Portland  properties,  and  that  the  drainage 
tunnel  will  not  drain  the  former. 

Closer  picking  of  the  shipping  ore  and  careful  sort- 
ing of  the  rejects  before  sending  them  to  the  flotation 
plant  resulted  in  great  savings.  During  the  year,  230,- 
304  tons  of  company  ore  was  hoisted,  of  which  21,392 
tons  was  shipped,  having  a  value  of  $1,166,295  and  giv- 
ing net  returns  of  $1,015,917.  On  lessees'  account,  53,463 
tons  was  hoisted,  having  a  gross  value  of  $463,514  and 
a  net  value  of  $321,098.  A  total  of  222,626  tons  of  ore 
was  sent  to  the  flotation  plant,  having  a  value  of  $2.13 
per  ton,  from  which  176,623  tons  was  screened  out,  with 
an  average  value  of  $1.42,  and  46,003  tons,  of  an  aver- 
age -value  of  $4.18,  was  sent  to  the  flotation-plant 
crusher.  Concentrates  recovered  totaled  6029  tons,  of 
a  value  of  $30.20  per  ton. 

The  company  purchased  the  Ferro  Alloy  Co.,  at  Utah 
Junction,  Colo.,  and  a  chrome  mine  23  miles  southeast 
of  Glenrock,  Wyo.,  during  1918.  The  life  of  the  Victor 
mines  will  apparently  be  short,  and  active  search  is  being 
carried  on  for  a  new  property.  Five  properties  were 
thoroughly  examined  in  1918,  but  none  was  taken  over. 
The  Ferro  Alloy  plant  is  devoted  solely  to  ferrochrome 
making,  about  100  tons  per  month  being  produced.  Net 
working  capital  increased  from  $136,811  at  the  close 
of  1917  to  $542,204  at  the  close  of  1918,  but  the  state- 
ment of  ore  reserves  as  given  above  shows  that  this 
was  at  their  expense. 
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1          Industrial  News  from  Washington  | 

I                                                  By  Paul  Wooton,  Special  Corkespondent  I 

I ^  ,„„ i 

all.    and    has    a-skcd    the    iron    .Tnd    steel    industry,    because    of   Ita 

V\^or   \fin*>ral   T   loifnc   Of-fpr   Prr>Kl<=>mc  fundamental   importance,  to  be  the  first  to  act,  and  the  board  ia 

V*  ar-iMlIltrrai  ^.^lailllb  KJIICT   rrUUlClUS  ^^^^^^  gratified  with  the  spint  m  wWch  it  has  responded. 

No  awards  will   be  made  by   the  War-Minerals   Relief  it  is  fuU.v  understood  and  expected  that  the  present  wage  rates 

Commission   until   after  the   time  limit  for  filing   claims  o-"   agreements  win   not   be   interfered   with,   the   approved   prices 

,                        J         _,,  ...                                  ,                        r     iu  having   this   in   view. 

has   passed.     This    is   made   necessarj-   because   of   the  .p^^  reduction  m  the  price  lists  may  involve  the  necessity  of 

limited   appropriation   available.      As   it   is   possible   that  some  high-cost  plants  either  shutting  down  temporarily  or  running 

the  total  claims  mav  exceed  $8,500,000,  it  is  the  opinion  ■''t  a  loss  for  a  period,  but  it  is  expected  that  with  an   increased 

,   .,                    .      .       ■        i.1.    .    •.             ij    u            r    •      i        11   volume  of  business,  soon  to  be  developed,  a  reasonable  return  to 

Of  the  commissioners  that  it  would  be  unfair  to  allow  ^^^  ^^^^^^^  ^^,  ^^^^^^  ^^^^  ^^„^g^  producers  win  be  afforded. 

the    first   claims    established,    as    others    of    equal    merit,  in  view  of  the  higher  costs  developed  throughout  the  world  as  a 

coming   at  a  later  time,   could   not   be   settled   because   of  result  of  the  war.  a  return  to  anything  like  pre-war  prices  is  re- 

u    ..„*■ t  n „„„_^„_,„*;„„  garded  as  out  of  the  question.    It  Is  expected  that  other  Industries, 

exhaustion  of  the  appropriation.  ^^  ^.^„   ^^  ^^^  consuming  public  and  labor,   will   recognize  their 

A  number  of  claims  have  been  filed  with  the  COmmis-  obligations  in  the  circumstances  and  cooperate  in  the  same  gener- 

sion,  but  they  will  not   be  considered   until   the   ques-  ous  spirit  as  ha.s  the  steel  industry. 

tionnaire  has   been   filled   out    in   accordance   with   the  Judge  E.  H.  Gary,  of  the  U.  S.  Steel  Corporation,  in 

regulations  which  have  been  adopted.    At  this  writing,  announcing  the  new  prices,  said  in  part: 

no    claims    filed    under    the    regulations    have    been    pre-  The   objects   to   be   secured   are   a   revival   and   stabilization   of 

sented  business  by  establishing  a  reasonably   low   basis  of  prices  which 

It    i^    pvupctpd    that    field    men    will    have    to    make    a  ''""''*  "^  satisfactory  to  the  consuming  public,  and  yet.  so  far  as 

It    IS    expeciea    tnai    neiCl    men    win    nave    to    maKe    a  practicable,    would    yield    a    moderate    and    reasonable    return    to 

personal    examination    of    most    of    the    claims    coming  the  investors  where  they  are  entitled  to  it  In   the   application  of 

within    the    purview    of    the    act.      An    arrangement    has  sound  business  principles  :  and  at  the  same  time  would  not  disturb 

!„„., j„    .ii      I      zr      c»...>     i-u^    u^„A    ^e    +v,„    \tt„~  wages  rates  or  interfere  with  wage  agreements :  and.  further,  hav- 

been   made  with   J.   t,.   bpurr,   the   head   of  the    War-  ^  ._    ,    j  . .„„.  „.v,i„i,  i.  i-  «,„o„.o.i  ^m  „„,  k^  __ 

^  ,  ing  determined  upon  prices  which  it  is  expected  will  not  be  re- 
Minerals  Investigation  Section  of  the  U.  S.  Bureau  of  juced  during  this  year,  it  is  believed  that  the  volume  of  business 
Mines,  whereVjV  his  field  force  will  make  the  necessary  ■"■i"  be  promptly  increased  and  that  furnaces  and  mills  will  be 
examinations.  "  Field  men   already  have  been   dispatched  °P^'-''ti"S  at  a  largely  increased  capacity    thus  giving  employment 

■                           -rt      ■  to  a  correspondingly  Increased  number  of  employees, 

to    investigate    the   claims    of   the    Chestatee    Pyrite    and  u  has  been   necessary  to  ascertain  and  scrutinize  all  the  facts 

Chemical   Corporation,   in   Georgia,   and   of  the   National  and  Azures  in  order  to  prevent  any  injustice,   and  this  has  been 

Pyrite   and    Copper    Co.,    in    Alabama.  "^^    occasion    for    considerable    discussion    and    .some    differences. 

'        .                       '^'^                li.       j-fl!       li.            ,.1           ^      ■  but  as  a   final   result   of   the  conferences   which   have    taken   place 

It    IS    apparent   that    the   difficult   problem    facing   the  during  the  last  two  days  and  before,  the  committee  appointed  to 

commission  is  the  securing  of  a  business  basis  on  which  represent  the  entire  iron  and  steel  Industries  Joined  In  the  report 

to   distinguish    between    the   claimants   who    made    ex-  '""*'"■*'  "*»  """"^^  *"  ^^^  industrial  Board.                       .,    ^     ^ 

,..                ...                     i      i.   ^                       .                 .               ,  While  In  th.'  opinion  of  some  of  the  manufacturers  the  board 

penditures  at  the  request  of  Government  agencies  and  ^as  insisted  upon  .some  changes  m  the  schedule  submitted  before 

those   who   entered    upon    a   mining   venture    for   specula-  approving   the   same,    yet  the    iron    and    steel    committee    are   con- 

tive  purposes.  vlnced  that  the  members  of  the  board  have  been  governed  solely 

with  the  intention  of  protecting  and  promoting  the  best   interests 

of  the  public,   the  Investors  of  capital,  and  the  employees,  wtth- 

StCcl    Prices    Lowered  ""'  discrimination,  and  that  the  action  of  the  board  has  been  wise 

and   Just. 

To  the   surprise   of   most   persons   interested,   the   new  The   price   Ust   and   reductions   submitted   and   approved   by   the 

Industrial  Board  of  the  Department  of  Commerce  ac-  i"-i"«"-'ai  Board  are  m  part  as  follows: 

compliahed  something  distinctly  tangible  when  an  agree-  pR'CE  ust  of  iron  and  .<5TEEI.  prodicts  approved  by 

'                          ,      ,        ...      .,          ;      ,                  ,      ^                     ,  .   ,  INDl-STRIAL  BOARD 

ment  was  reached  with  the  steel  manufacturers  which  . —  RedurtioiM  — . 

cut  the  price  of  steel  fully  20-;.  below  the  war  prices  and  ^phJ'     ''f^tcT     iw        /oTli       i>«m 

from  10  to  14*^,  under  the  post-war  prices  which  the  steel  rig  iron,  hwic        »ji  noo.T.  J30  oo     $25.75         |7  25         $4  25 

...  1^1.11         J    •          -,      ^        m,  .       HilMn.  4-in 47  50  (IT.   4J.50"     3850  900  500 

industn,'  voluntarily  had  placed  in  effect.     The  price  ot  niiietji.  i-in             5i  oooT.  47.00      4200          900           500 

ore  is  to  remain  the  same  until  the  projected  reduction  ^'"b,*!,""'   *"''       2  9oot     2  70        2  35          11  oont    7  00  n.t 

in  freight  rates  becomes  effective.    No  negotiations  with  f'i^',',';';'„'nl,-'"^         3  ooT^T.'    2*0        245          IIoont:    5  00  nt! 

the  producers  of  other  metals  are  expected  at  this  time,  it  » i  1 »  »i»nd»rd     ,,„„„.„   ,,  „„       ,.  ..          ,.  ^         .»n«n-r 

,.          ^              .    ^              ,       .                  •      •    .,          „.              ...  Ix-iwemrr                   55  00GT.    S5.00         45  00             10  00             10  00  OT. 

according  to  a  statement  given  out  at  the  offices  of  the  R«iii  •t>nd*rd 

,    J       .    .    ,   D         J  OH    57  OOOT.   57  00         47  00  10  00  10  00  G  T 

Industrial  Board.  orV                   NnrhmiKr 

One  of  the  surprises  of  the  meeting  is  that  the  prices  nrwin«  poinu  umi  diiTpnniinU  un<-hniiitr<i    Pricr»  rfr<-<-iivo  nt  i.nr<- 

are  to  be  maintained  for  a  year.     This  is  contrary  to  

precedent  in  the  steel  industry,  where  it  has  been  the  Examination  for  Mineral  Geographers 

practice  to  revise  prices  quarterly.    One  of  the  most  in-  ,  «■    *   .  i   «.'«^.«i „  „»r.v.«..<, 

r        ,.                 ^      i,  XL             .    /•         ■    XL     1       1     L  In   an  effort   to  secure  .several   mineral   geographers 

tere."*ting  aspects  of  the  negotiations  is  the  legal  phase.  ,       .         ,                 u-       -.a,   f„_  n,<,  it    c    r-„«i^™i/.oi 

__          .'                     iCi-         xui^                        i_  and  mineral  geographic  aids   for  the  U.   S.  Geological 

There  is  every  reason  to  believe  that  assurances  have     „  »v     /-•    i  o       •  »  n ;o„;„„  ,..;ii  u^i.i  „  ^^.v. 

,,.,•,          X.       T^         ,        X      ,    ,     ..       ,L   X  Survey,  the  Civil  Service  Commission  will  hold  a  com- 

been    obtained    from    the    Department   of   Ju.stice    that  r^  lamination  Apr.  9  and  10.     The  examination 

agreements  as  to  prices  when  the  Government  is  a  party  '        ,^^  ^^^^^^  ^^  ^^^  ,,^^,„,    ,„^^,  throughout  the  United 

are  not  regarded  as  violating  the  Sherman  Law.     The  g^^—       According  to  the  commission's  announcement, 

offt  ml  stolement  regarding  the  steel  prices,  which  was  ^^^    ^,,,jj^,    ^^    appointees    will    consist    chiefly    of    the 

iMued    Mar.    21    by    the    Industrial    Board,    follows    in  preparation  of  reports  upon  the  mineral   re.sources  of 

esaential  particulars:                              ,    .     .  w.      ..    ,    .  the   United    States   and   other  countries,   including   the 

The   board    In   anklnif   Industry    to  coSpcraln    In    tnktnK   the   first  .                                 a-                   j 

•t«p  and  voluntarily  make  temporary  McrlHces  in  the  Interest  of  Studie.S     of     Occurrence,     production,     consumption,     and 
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movement  of  mineral  commodities  in  world  trade. 
Appointees  will  be  eligible  for  promotion  to  higher 
grades. 

Competitors  who  pass  the  examination  for  appoint- 
ment to  the  position  of  mineral  geographic  aid  will 
receive  salaries  ranging  from  $1200  to  $1440  a  year; 
competitors  eligible  for  appointment  to  the  positions  of 
mineral  geographer,  $2400  a  year  and  higher;  associate 
mineral  geographer  $1800  to  $2340  a  year;  and  assistant 
mineral  geographer  $1500  to  $1740  a  year.  At  present 
there  is  one  vacancy  in  the  position  of  mineral 
geographer,  and  there  are  several  vacancies  in  each  of 
the  other  positions. 

For  mineral  geographic  aid,  applicants  must  have  been 
graduated  from  a  college,  university,  school  of  mines, 
or  school  of  mining  engineering  of  recognized  standing, 
or  be  senior  student  in  such  an  institution  and  furnish 
proof  of  actual  graduation  within  three  months  from 
the  date  of  the  examination.  For  mineral  geographer, 
in  addition  to  .the  education  above  prescribed,  applicants 
must  have  had  at  least  one  year's  graduate  work  in 
geology  or  geography,  or  a  year  of  practical  experience 
in  field  or  office  studies  relating  to  mineral  deposits. 

Statements  as  to  training  and  experience  are  accepted 
subject  to  verification.  Applicants  must  have  reached 
their  20th  but  not  their  45th  birthday  on  the  date  of 
the  examination.  Applicants  must  submit  to  the  exam- 
iner on  the  day  of  the  examination  their  photographs, 
taken  within  two  years,  securely  pasted  in  the  space 
provided  on  the  admission  cards  sent  them  after  their 
applications  are  filed.  Proofs  or  group  photographs 
will  not  be  accepted.  The  examination  is  open  to  all 
citizens  of  the  United  States  who  are  able  to  meet  the 
requirements. 

Applicants  should  at  once  apply  for  Form  1312,  stat- 
ing the  title  of  the  examination  desired,  to  the  Civil 
Service  Commission,  Washington,  D.  C,  or  to  the  secre- 
tary of  the  U.  S.  Civil  Service  Board  at  any  place  listed 
thereon.  Applications  should  be  properly  executed,  ex- 
cluding the  medical  certificate,  and  filed  with  the  com- 
mission at  Washington  in  time  to  arrange  for  the 
examination  at  such  place  as  may  be  selected  by  the 
applicant. 


Promotion  of  Industrial  Research 

Great  Britain's  action  in  setting  aside  £1,000,000  for 
the  promotion  of  industrial  research  is  expected  to 
stimulate  a  movement  in  the  same  direction  which  has 
been  under  way  for  some  time  in  this  country.  A  pro- 
posal to  that  end  is  contained  in  a  bill  introduced  in  the 
recent  session  of  Congress  by  Senator  Hoke  Smith  and 
Representative  William  S.  Howard.  As  the  Smith- 
Howard  bill  contains  certain  objections,  which  are  re- 
garded as  precluding  its  passage,  the  National  Research 
Council  is  endeavoring  to  perfect  a  new  one. 

The  salient  features  of  the  British  plan  have  been 
communicated  to  the  U.  S.  Bureau  of  Mines.  Under  it, 
representatives  of  an  industry  who  are  interested  in 
obtaining  the  benefits  of  more  extended  research  make 
application  to  the  government  council  for  a  grant.  If 
the  application  is  approved,  certain  sums  are  set  aside 
for  specified  purposes.  There  must  be  also  certain  pro- 
portionate contributions  by  the  industry.  The  results 
of  the  work  are  to  be  available  to  all  the  companies  that 
contributed  to  the  research  fund,  but  are  not  to  be 
available  to  outsiders. 


Business  Training  for  Engineer  Students 

Convinced  that  insufficient  attention  is  being  given 
to  business  training  in  the  engineering  courses  of  the 
higher  institutions  of  learning,  the  U.  S.  Commissioner 
of  Education  is  conferring  with  representatives  of  these 
institutions.  In  these  conferences,  the  commissioner  is 
being  represented  by  Dr.  G.  L.  Swiggett,  the  specialist 
in  charge  of  commercial  education  for  the  Bureau  of 
Education.  Dr.  Swiggett  was  secretary  in  charge  of  the 
second  Pan-American  Scientific  Conference,  which  was 
held  in  Washington  in  1915. 

The  matter  first  was  called  to  the  attention  of  a  small 
group  of  administrative  professors  of  engineering  and 
commerce  from  several  of  the  institutions  in  the  Middle 
West.  There  was  such  unanimity  of  opinion  that  the 
average  engineer  is  leaving  college  with  insufficient 
business  training  that  it  was  decided  to  hold  a  large 
conference  in  Washington  on  Mar.  31.  At  this  confer- 
ence an  effort  is  to  be  made  to  formulate  plans  as  to 
curricula  which  it  is  hoped  the  various  colleges  and 
universities  may  consider  worthy  of  adoption. 

As  it  is  expected  that  the  United  States  will  take  a 
far  more  active  interest  in  projects  in  other  countries 
calling  for  engineering  skill,  it  is  the  opinion  of  Dr. 
Swiggett  that  the  requirements  for  that  purpose  alone 
would  justify  greater  attention  to  the  business  side  of 
engineering  education. 

The  conference  on  Mar.  31  also  will  be  attended  by 
representatives  of  the  four  leading  national  engineering 
societies  and  of  the  Society  for  the  Promotion  of  En- 
gineering Education.  The  conference  is  to  be  of  an 
executive  nature 

Against  Protecting  Potash  Industry 

Representatives  in  Washington  of  farmers'  organiza- 
tions are  outspoken  in  their  opposition  to  the  Hender- 
son potash  bill,  which  died  with  the  recent  Congress. 
It  is  Senator  Henderson's  intention  to  reintroduce  the 
bill  as  soon  as  the  extra  session  is  convened.  The  op- 
position to  it  is  so  strong,  however,  that  it  may  be  dif- 
ficult to  get  a  bill  out  of  the  committee  which  materially 
restricts  the  importation  of  foreign  potash.  If  such  a 
bill  were  reported,  extended  debate  and  deferment  of 
consideration  would  ensue.  For  this  reason,  a  plan  is 
now  being  considered  which  would  empower  the  War 
Trade  Board,  under  certain  restrictions,  to  prevent 
dumping  of  potash,  dyestuffs,  or  other  materials.  This 
plan  involves  legislation  to  continue  the  life  of  the  War 
Trade  Board,  which  under  present  law  automatically 
will  cease  to  exist  with  the  signing  of  the  peace  treaty. 

Nitrate  importers  have  agreed  with  the  Government 
to  sell  the  War  Department's  surplus  of  sodium  nitrate 
on  a  basis  of  one  pound  of  Government  nitrate  to  each 
two  pounds  of  their  own.  The  disposition  will  be  made 
by  the  same  importers  by  whom  it  was  purchased 
originally.  The  importers  will  be  allowed  to  deduct  the 
actual  expense  incurred  in  making  the  sales,  but  all  the 
nitrate  will  be  disposed  of  at  the  market  price. 


That  the  quality  and  extent  of  the  potash  deposits  in 
upper  Alsace  has  not  been  realized  outside  of  Germany 
is  the  belief  of  officials  in  Washington.  Information 
from  German  sources  has  just  become  available  which 
leads  to  the  conclusion  the  Alsace  deposits  are  of  far 
greater  value  than  the  potash  monopoly  cared  to  have 
known. 
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Norcross  Commands  Twenty-Seventh 

Colonel  Perry,  who  received  his  "eagles"  just  before 
leaving  France,  gave  a  farewell  dinner  to  his  officers 
at  the  Columbia  Club  on  Mar.  24.  On  the  following  day 
he  relinquished  command  of  the  Twenty-seventh,  having 
been  ordered  to  duty  with  the  Chief  of  Engineers  in 
Washington.  Maj.  F.  S.  Norcross  succeeded  to  the 
command.  The  regiment  is  now  being  dispersed  in 
squads  among  the  camps  nearest  the  several  homes, 
headquarters  going  to  Camp  Grant,  Illinois. 

As  announced  in  the  last  issue,  the  Comfort  Fund 
for  the  raining  regiment  has  reached  its  goal  of  $20,000. 


Engineers  Propose  U.  S,  Department  Of 
Public  Works 

The  following  communication  has  been  sent  to  engi- 
neering organizations  in  the  United  States: 

Engineering  Coincil 
McLachlen  Bldg..  Washington,  D.  C. 

March  11,  1919. 

On  Feb.  20.  1919.  Engineering  Council  passed  a  resolution  ad- 
vocating the  creation  by  Congress  of  a  Department  of  Public 
Works  and  urging  all  members  of  the  engineering  profession  in 
all  branches  to  participate  in  an  effort  to  acquaint  the  people  of 
the  country  »vith  the  critical  importance  of  this  matter  and  to 
assist  in  the  <  reation  of  such  a  department. 

The  principle  underlying  the  foregoing  has  been  urged  during 
the  last  half  century  by  many  engineers,  but  no  legislative  result 
has  ever  been  achieved.  The  need  for  a  Department  of  Public 
Works  has  now  become  so  urgent  that  the  project  is  being  ad- 
vocated throughout  the  country.  Immediate  action  by  engineers 
is  desirable,  so  that  a  well-considered  plan,  which  will  receive 
unanimous  engineering  support,  may  be  laid  before  the  66th 
Congress. 

Therefore  by  virtue  of  authority  vested  In  me  by  Engineering 
Council.  I  hereby  cordially  Invite  each  engineering  organization 
to  which  this  call  Is  conveyed  to  appoint  one  delegate  to  meet 
with  the  National  Ser\-lce  Committee  of  Engineering  Council  in 
Joint  session  at  Chicago,  111.,  Apr.  23  to  25,  for  the  purpose  of 
taking  such  action  as  may  be  necessary  to  achieve  the  desired 
result. 

It  is  hoped  that  each  organization  will  act  promptly  and  favor- 
ably on  this  invitation.  Kindly  send  notice  of  acceptance  to  11.  O. 
L«lghton.  Chairman.  National  Service  Committee,  Engineering 
Council.  .i02  McLachlen  Bldg..  Washington,  O.  C,  giving  the  total 
number  of  members  In  your  organiz.ition  at  date  of  notice.  Advice 
concerning  local  arrangements  and  provisional  program  will  be 
forwarded   on   receipt  of  acceptance  notice. 

J.  Parke  Channino. 
Chairman,  Engineering  Council. 

The  local  arrangements  at  Chicago  will  be  in  charge 
of  the  general  committee  of  Technical  Societies  of  Chi- 
cago, which  is  a  federation  of  all  the  local  engineering 
organization.s.  The  executive  committee  of  the  general 
committee  will  be  in  immediate  charge,  working  with 
C.  B.  Burdick,  member  of  the  American  Society  of  Civil 
Engineers,  who  is  the  Chicago  member  of  the  Engineer- 
ing Council's  committee  on  national  service. 

Details  of  the  conference  are  being  worked  out  by 
the  national  service  committee,  of  which  M.  O.  Leigh- 
ton  is  chairman.  This  conference  is  the  result  of  a 
large  amount  of  agitation  that  has  been  going  on  for 
some  years.  It  is  expected  that  a  resolution  will 
be  drafted  which  can  be  presented  to  Congress  and 
which  will  receive  the  unanimous  supi>ort  of  the  en- 
gineers of  the  country. 

Although  the  conference  will  determine  upon  .some 
plan  to  be  followed,  informal  discussion.s  that  have 
taken  place  among  engineers  seem  to  indicate  that  the 
plan  which  is  receiving  the  greatest  following  will  con- 
sist of  a  rearrangement  of  Federal  engineering  func- 
tions, rather  than  the  creation  of  an  additional  Cabinet 
office. 


Under  such  a  rearrangement,  the  various  engineer 
bureaus  of  the  Government  would  be  brought  together 
under  one  department,  instead  of  being  distributed 
among  several  departments,  as  at  present,  which  would 
result  in  a  common  administration  of  engineering  work, 
a  large  saving  of  expenses  to  the  Government,  especially 
overhead  expenses,  and  an  increased  efficiency  arising 
from  the  combining  of  the  several  functions  under  one 
authority  and  the  prevention  of  duplication  which  now 
occasionally  occurs. 

The  project  of  organizing  a  Department  of  Public 
Works  is  not  new.  Many  attempts  have  been  made  to 
induce  Congress  to  enact  the  necessar>'  legislation.  Afl 
have  failed,  for  one  reason  or  another.  Experience 
gained  in  connection  with  public  works  since  the  war 
started,  and  the  obvious  disadvantage  of  the  chaotic  sys- 
tem of  public-works  management,  have  convinced  the 
engineers  that  a  strong  effort  must  be  made  to  secure 
the  obvious  remedies. 

Engineers  in  general  do  not  e.xpect  that  a  successful 
result  will  surely  follow  the  first  attempt,  although 
every  effort  will  be  made  toward  that  end. 


Government  Will  Sell  Rail  Stocks 

The  Government  plans  to  sell  at  prevailing  market 
prices  the  surplus  stock  of  80-lb.  rail  and  25-lb.  rail 
ordered  for  the  American  E.xpeditionary  Force  over- 
seas, but  not  required,  owing  to  the  signing  of  the 
armistice.  There  are  about  50,000  tons  of  80-lb.  rail 
and  about  7000  tons  of  25-lb.  rail;  also  large  quantities 
of  crossings,  slip  switches,  and  turn-outs.  The  bulk  of 
this  material  is  at  port,  readily  accessible  for  loading. 
All  sales  are  being  conducted  through  the  office  of  the 
Director  General  of  Military  Railways,  Washington, 
D.  C,  where  further  information  can  be  obtained. 


Employment  for  Engineers 

For  the  convenience  of  engineers  returning  from  mili- 
tary service,  a  list  of  agencies  is  here  given  which  may 
be  helpful  to  those  who  are  seeking  employment: 

Engineering  Societies  Employment  Bureau:  Walter 
V.  Brown,  secretary,  29  West  39th  St.,  New  York  City. 

Division  of  Engineering,  United  States  Employment 
Service:  A.  H.  Krom,  director,  29  South  La  Salle  St., 
Chicago,  111. 

Professional  and  Special  Section,  United  States  Em- 
ployment Service:  (Jeorge  W.  Kirchwey,  state  director, 
16  East  42d  St.,  New  York  City. 


To  Encourage  LInhampcrcd  Research 

Speaking  at  a  recent  meeting  of  the  Royal  Institution 
in  London,  Sir  .1.  Dewar  .^aid  that  a  few  yean-  before 
the  war  Professor  Haber  had  paid  the  institution  a 
visit,  with  the  object  of  studying  the  best  means  of 
establishing  ."Similar  bodies  in  Germany,  as  thero  it  was 
felt  that  many  of  the  research  workers  were  too  much 
dominated  by  manufacturing  and  academic  influences. 
Since  then  five  or  six  Kaiser  Wilhelm  Institutes  had 
been  founded  on  the  model  of  the  Royal  Institution. 
The  latter  had  always  been  conducted  on  individualistic 
lines,  being  maintained  by  the  members,  and  at  an 
average  cost  of  not  more  than  SfiOOO  per  annum  during 
the  first  100  years.  The  speaker  declared  that  he  feared 
for  its  security,  now  that  state  interference  was  the 
order  of  the  day. 
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Quebec  Asbestos  in  1918* 

Asbestos  mining  in  Quebec  was  active  during  1918, 
and  asbestos  is  one  of  the  few  substances  on  which  the 
cessation  of  hostilities  will  have  no  effect  for  some  time. 
Owing  to  the  program  of  intensive  construction  of 
ships  which  has  been  laid  out  by  various  countries,  the 
demand  for  asbestos  will  continue,  as  considerable 
quantities  of  this  substance  are  used  in  shipbuilding. 

Both  the  tonnage  and  the  value  show  marked  increase 
as  compared  with  1917,  although  it  will  be  noticed  in 
the  accompanying  tables  that  the  amount  of  rock  mined 
is  less.  The  value  of  the  asbestos  recovered  from  the 
average  ton  of  rock  was  |4.06  in  1918,  $3.08  in  1917, 
and   S2.13   in   1916. 

PRODUCTION  OF  ASBESTOS  IN  THE  PROVINCE  OF  QUEBEC  IN    1918 

.\verage  Stock  on     Hand 

. Shipments  and  Sales .  Value  Dec.  31,  1918 

Designation  oi  Grade            Tons           Value  per  Ton  Tons  Value 

Crude  No.  1 1,808     $1,695,761  $937  92  1,104  $985,449 

Crude  No.  2 1,896         805,331  424  74  582  122,399 

Mill  Stock  No.  1 13,559       2,221,954  163  87  2,993  586,850 

Mill  Stock  No.  2 32,412       1,852,992  57   17  2,522  154,934 

Mill  Stock  No.  3 92,700       2.443,861  26  36  7,033  234,890 

Totals 142,375       9,019,899         63.35    14,234       2,084,522 

.\sbestic 16,850  34,046  2.02         375  873 

Totals 159,225     $9,053,945      14,609     $2,085,395 

Quantity  of  rock  mined  in  191 8  was  2,445,745  tons. 

PRODUCTION  OF  A.SBESTOS  IN  THE  PROVINCE  OF  QUEBEC  IN   1917 

Average  Stock  on     Hand 

. Shipments  and  Sales .  Value  Dec.  31,  1917 

Designation  of  Grade            Tons           Value  per  Ton  Tons  Value 

Crude  No.  1 1,761     $1,370,740  $778.38  580  $470,923 

Crude  No.  2 3,603       1,374,387  38146  746  269,766 

MillStSckNo.  1 13,197       1,318.387  99  90  1.089  206,124 

Mill  Stock  No.  2 54,072       1,988,197  36  77  3,346  141,344 

Mill  Stock  No.  3 64,609       1,146,847  17  75  7,447  124,735 

Totals 137,242      7,198,558         52  45    13,208       1,212,892 

Asbestic 17,210  42,139  2  45         263  805 

Totals 154,452     $7,240,697     13,471     $1,213,697 

Quantity  of  rock  mined  in  1917  was  2.634,410  tons. 


Get  the  Worth  of  Your  Money 

It  would  be  interesting  if  one  could  examine  an 
authentic  record  of  mining  investments  and  compile 
three  lists,  one  in  which  the  investments  had  been 
profitable,  a  second  showing  a  fair  return  for  money 
invested,  and  a  third  list  of  investments  in  which  the 
money  had  been  lost  without  any  compensation  what- 
ever. If  it  were  possible  to  compile  such  a  record  it  is 
probable  that  those  in  the  latter  class  would  foot  up  to 
a  rather  handsome  total,  particularly  among  American 
investors. 

One  besetting  sin  of  the  American  people,  recognized 
the  world  over,  is  that  few  of  them  make  any  effort  to 
get  the  worth  of  their  money.  "Easy  come  and  easy  go" 
has  been  their  motto  for  so  long  that  Americans  have 
established  an  international  reputation  as  "easy  marks." 
The  war  and  the  necessity  for  each  citizen  to  play  some 
part  in  it  have  taught  many  that  if  purchasing  is  done 
thoughtfully  and  an  attempt  is  made  to  get  the  worth 
of  the  money  expended,  it  is  possible  to  have  a  few  dol- 
lars at  the  end  of  the  month  with  which  to  buy  Lib- 
erty bonds. 

More  of  these  bonds  must  be  taken,  but,  feeling  that 
the  danger  point  has  been  passed,  many  are  inclined  to 
relax  all  patriotic  efforts  and  "let  Jones  walk  the  floor." 

Perhaps  the  fighting  is  over  and  the  death  lists  are 
closed,  but  the  bills  are  not  yet  paid,  and  it  is  incumbent 
upon  those  who  are  still  safe  and  sound  to  see  that  they 
are  paid.     Let  no  one  stint  himself — the  necessity  for 


this  may  have  passed — but  let  all  remember  the  lessons 
learned  on  careful  buying,  and  get  the  worth  of  the 
money  spent,  whether  it  be  in  buying  socks  or  stocks, 
wines  or  mines.  The  savings  that  may  easily  be  made 
will  amply  pay  each  individual's  share  of  the  indebted- 
ness that  Uncle  Sam  has  incurred  on  his  behalf. 


Proved  Oil  Territory  in  California 

The  proved  area  of  California  oil  fields,  according 
to  the  Standard  Oil  Co.,  aggregates  99,844  acres,  equiv- 
alent to  141.94  square  miles.  In  the  determination,  the 
lines  were  drawn  200  to  300  ft.  outside  of  the  field  and 
in  the  instance  of  outlying  single  wells  the  field  is 
credited  with  about  15  acres,  thus  representing  the 
actual  proved  area,  giving  no  consideration  to  territory 
generally  regarded  as  proved  but  not  fully  drilled.  Large 
areas  in  Buena  Vista  Hills,  generally  regarded  as 
proved,  are  not  included  in  the  accompanying  tabula- 
tion, which  also  shows  the  total  production  of  oil  in 
California  to  Dec.  31,  1918,  and  the  total  barrels  per  acre 
in  the  respective  fields. 

TOTAL    PRODUCTION.    AREA,  AND    PRODUCTION    PER    .\CRE    OF 
CALIFORNIA  OIL  FIELDS  TO  DEC.  31,  1918 


Proved 
Field                         Acreage 

Kern  River 7,755 

McKittrick..    .                                1.645 

Total  Production 
to  Dec.  31.  1918 
(Barrels) 
206,566.725 
55,165,388 
325,871,087 
33,846,134 
213,155,797 
88,057,21  1 
21,311.263 
54,300,112 
140.487.718 
2.234.947 
992.102 

Total  Barrels 

per  .^cre 

to  Dec.  31,  191f 

26.637 

Midway-.Sunset 40,582 

Lost  Hills-Belridge 4,675 

8.030 
7.240 

Lompoc  and  Santa  Maria.  .  .       7,998 
Ventura  County  and  Newhall      4,904 
Los  Angeles  and  Salt  Lake...      2,700 

Whittier-FuUerton 5,239 

Summerland 230 

Miscellaneous (a)    200 

1  1.010 
4.346 
20.1  1  1 
26.816 
9.717 
4.961 

Totals 90.844 

(  .)  Estimated. 

1.141,988,484 

12,571 

Bismuth  in  California* 

Several  bismuth  minerals  have  been  found  in  Cali- 
fornia, notably  native  bismuth  and  bismite  (the  ocher) 
in  the  tourmaline  gem  district  in  San  Diego  and  River- 
side counties,  near  Pala.  Other  occurrences  of  bismuth 
minerals,  including  the  sulphide,  bismuthinite,  have 
been  noted  in  Inyo,  Fresno,  Nevada,  Tuolumne,  and 
Mono  counties,  but  in  small  quantities.  The  only  com- 
mercial production  recorded  was  20  tons,  valued  at 
12400,  in  1904,  and  credited  to  Riverside  County. 

Recovery  of  bismuth  from  blister  copper  in  the  elec- 
trolytic refinery  has  been  noted',  ranging  as  high  as 
27.3  lb  of  metallic  bismuth  per  100  tons  of  blister 
copper  from  the  Iron  Mountain,  Shasta  County,  ores. 

The  uses  of  bismuth  are  somewhat  restricted,  the 
metal  being  employed  principally  in  the  preparation  of 
medicinal  salts,  and  in  low  melting-point  or  cliche  alloys. 
These  alloys  are  utilized  in  automatic  fire  sprinkler 
systems,  in  electrical  fuses,  and  in  solders. 


•Abstract  from  '■Preliminary  Statement  on  the  Mineral  Produc- 
tion in  the  Province  of  Quebec,"  Quebec  Bureau  of  Mines. 


California  Mineral  Production  in  1918  is  estimated  by  the 
California  State  Mining  Bureau  as  follows,  it  being  under- 
stood that  these  are  simply  preliminary  figures,  the  revised 
returns  to  be  reported  later:  Tungsten  concentrates,  2300 
tons;  lead,  7.500  tons;  zinc,  2250  tons;  quicksilver,  22,000 
flasks;  petroleum,  100,000,000  bbl.;  chromite,  52,000  tons; 
manganese  ores,  25,000  tons;  magnesite,  90,000  tons.  The 
production  of  gold,  silver  and  copper  is  not  here  stated,  as 
estimates  of  these  for  California  have  already  been  made. 

•Abstracted   from   Bull   83,   "California  Mineral   Production  for 
1917."  California  State  Mining  Bureau, 
'Trans.  A.  I.  M.  E.,  Vol.  47.  pp.  217-218. 
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Editorials 


The  Return  of  the  Twenty-Seventh 

IT  WAS  The  good  fortune  of  representatives  of  the 
Journal  to  meet  the  incoming  Twenty-seventh,  and 
we  can  assure  our  readers  that  it  was  with  a  feeling  of 
pride  that  we  watched  the  great  transport  making  its 
way  slowly  up  the  river,  and  in  our  mind's  eye  we 
visioned  the  return  of  the  soul  of  a  great  industry.  It 
was  with  confidence  that  we  said  good-bye  to  the  mining 
regiment,  with  pride  that  we  noted  its  accomplish- 
ments in  the  great  struggle,  and  now  its  safe  and 
victorious  return  is  an  occasion  for  thankfulness. 

The  mining  industrj^  deserves  much  credit  for  the 
part  it  has  played  in  the  fight — its  response  to  the  na- 
tion's call  for  materials,  its  contributions  to  the  va- 
rious funds  and  Liberty  loans,  and  last,  but  by  no  means 
least,  the  individual  effort  of  each  man  of  the  Twenty- 
seventh.  Previously  imbued  with  a  spirit  of  coopera- 
tion, and  appreciative  of  the  value  of  working  together, 
these  men  have  exhibited  a  characteristic  esprit  de 
corp^  throughout  their  entire  experiences  "over  there" 
that  does  them  credit,  and  in  the  complete  history  that 
will  be  written  will  be  chronicled  many  instances  of 
braverj-,  steadfastness  of  purpose,  and  accomplishTient 
that  have  been  performed  by  our  own  mining  regiment 
— the  Twenty-seventh. 

Following  its  organization  at  Camp  Meade  in  Oc- 
tober, 1917,  the  regiment  was  .speedily  filled  by  men  re- 
cruited from  various  mining  districts:  engineers,  arti- 
sans, miners,  and  others,  all  well  equipped  to  undertake 
such  work  as  was  assigned  by  their  respective  com- 
mands. Their  intensive  training  at  Camp  Meade  and 
their  previous  experiences  in  practical  work  combined 
to  make  a  splendid  unit,  and,  although  circum.stances 
were  such  that  they  were  not  required  to  do  actual 
military  mining,  their  versatility  proved  of  immen.oe 
value,  and  the  record  made  by  the  regiment  in 
road  and  bridge  building  and  other  construction  work 
is  an  enviable  one.  But  not  alone  on  these  accomplish- 
ments do  their  laurels  rest,  for  we  know  the  Twenty- 
seventh  to  be  fighters  as  well  as  builders,  and  the  stories 
of  hand-to-hand  conflicts,  spirited  dashes  in  the  night 
and  all  manner  of  reconnoissance  work  make  up  a 
history  that  rivals  the  brave  pages  to  be  written  of 
other  regiments. 

Company  A  went  to  France  in  February,  1918,  com- 
panies B  and  C  followed  in  June,  and  D,  E  and  F  went 
on  Sept.  1.  They  worked  at  f'hateau-Thierry,  St. 
Mihiel  and  the  Argonne,  and  in  the  Argonne-Meuse 
sector  alone  built  55  bridges,  spanning  rivers  with  pon- 
toons and  foot-bridges.  They  return — 44  offirers  and 
1349  men,  under  the  command  of  Col.  Oscar  H.  Perry — 
with  three  regimental  citations  and  the  names  of  three 
great  battles  on  their  flag.  During  its  service  the  regi- 
ment lost  only  six  men,  and  31  were  wounded.  This,  in 
short,  is  the  historj'  of  the  Twenty-seventh — certainly 
an  enviable  record  and  one  in  which  every  man  con- 
nected with  the  mining  industry  should  have  pride. 

We  are  advised  from  many  sections  that  the  wel- 
come home  is  to  be  a  warm  one.    Realizing  the  Facrifice.M 


the  men  have  made,  it  will  indeed  be  most  appropriate 
for  the  mining  industry  fittingly  to  express  its  appre- 
ciation of  a  service  well  rendered  and  successfully  com- 
pleted. The  training  and  experiences  have  been  such 
that  the  Twenty-seventh  returns  a  big,ier  and  keener 
industrial  army,  and  the  men  will  be  anxious  to  again 
assume  the  responsibilities  which  they  left.  In  dis- 
tricts where  curtailment  of  mine  operations  has  fol- 
lowed a  lack  of  demand  for  the  product  mined,  and  in 
which  high  costs  have  made  mining  unprofitable,  it 
has  been  necessary  to  reduce  forces  to  some  extent. 
But,  with  the  return  to  normal  conditions,  the  mining 
industry  enters  an  era  of  prosperity  that  promises  to 
be  permanent.  The  situation  demands  the  employment 
of  big  men;  men  whose  opportunities  well  fit  them  to 
cope  with  the  growing  problems  of  operation.  Of  such 
are  the  Twenty-seventh. 


Position  of  the  L.ovv-Grade  Zinc  Mines 

THE  need  for  efficient  operation  is  felt  at  this  time 
more  acutely  than  at  any  other  of  which  there  is 
record.  Bed-rock  prices  for  zinc,  increasing  labor  and 
supply  cost,  and  a  marked  decrease  in  labor  efficiency 
combine  to  make  the  position  of  the  operator  of  a 
zinc  mine  in  Wisconsin  a  far  from  comfortable  one. 
Like  conditions  maintain  in  other  kinds  of  metal  mining 
also,  and  in  other  localities  as  well.  W.  F.  Boericke, 
in  another  place  in  this  issue,  shows  how  the  mining 
of  zinc  ores  in  Wisconsin  has  increased  on  a  unit  basis 
to  55.1%  over  the  costs  in  1914.  To  overcome  this 
heavy  increase  there  is  the  remote  possibility  of  the 
decrease  of  w-ages  and  supply  cost.  Both  of  these  may 
eventually  take  place,  but  the  operator  who  desires  to 
continue  mining  is  almost  compelled  to  look  in  other 
directions  for  a  solution  of  the  problem. 

Mr.  Boericke  points  out  various  ways  of  successfully 
increasing  efliiciency  and  promoting  economy.  He,  how- 
ever, states  that  the  operators  have  been  obliged  to  re- 
sort to  the  mining  of  richer  ground,  and,  where  this 
has  been  impossible,  the  usual  policy  is  to  close  the  mine 
rather  than  exhaust  the  ore  reserves  on  an  unprofitable 
market.  It  is  a  pleasure  to  note  that  the  attitude  of  the 
miners  and  mill  men  has  been  generally  good.  Whole- 
hearted cooperation  on  their  part  will  lighten  many  an 
operator's  difficulties,  and  make  it  possible  to  continue 
the  operation  of  mines  that  are  on  the  ragged  edge. 


About  Spanish 

LATF^  in  January  a  facetious  correspondent  favored 
us  with  his  opinions  as  to  the  advisability  of 
promoting  the  study  of  Spanish  in  the  United  States. 
His  letter,  which  we  published,  was  written  in  lighter 
vein;  and  although  not  intended  to  be  taken  seriously 
in  toto,  it  contained,  nevertheless,  a  number  of  conclu- 
.'•ions  which  could  be  considered  logical  and  which  might 
prove  difficult  to  controvert.  His  main  object  was  to 
emphasize  the  logic  in  the  contention  that  the  study  of 
a  particular  foreign   language  at  school  or  college  is, 
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more  or  less,  an  unprofitable  investment.  He  cited  an 
instance  where  a  large  class  of  students  took  Spanish, 
all  of  whom  had  no  working  knowledge  of  the  language 
when  they  subsequently  needed  it  in  a  Latin-American 
country. 

The  majority  will  admit  that  there  is  a  lamentable 
waste  of  time  learning  languages  that  are  subsequently 
forgotten.  Knowledge  so  gained  must  be  continually 
exercised  and  added  to  by  daily  practice.  This  is  the 
prime  factor  to  insure  fluency.  We  are  inclined  to 
agree  with  our  correspondent  that  the  student  who 
laboriously  acquires  a  classroom  knowledge  of  Spanish 
in  an  American  town  or  ciry  will  probably  find  that 
he  could  have  spent  his  time  to  better  advantage.  Of 
course,  it  depends  largely  on  the  man.  An  intelligent 
person  can  learn  enough  Spanish  in  a  few  weeks  to  make 
himself  understood,  and  is  then  able  to  absorb  local 
or  technical  phraseology  with  facility,  and  so  expand 
his   vocabulary   to   the  desired   degree. 

In  this  issue  we  print  a  further  contribution  by 
another  correspondent,  in  South  America,  who  takes  a 
view  which  on  primary  consideration  appears  to  be 
diametrically  opposite  to  that  of  our  earlier  contributor; 
but,  on  second  thought,  we  are  inclined  to  believe  that 
both  opinions  may  be  right.  There  is  nothing  like  a 
positive  statement  for  eliciting  facts.  No  amount  of 
iukev/arm  theorizing  ever  achieved  anything;  and  be- 
tween the  two  somewhat  extreme  views  presented  we 
would  endeavor  to  steer  a  middle  course. 

The  fact  is  not  sufficiently  realized  that  a  really 
workable  knowledge  of  Spanish,  including  an  ability 
to  speak,  read,  and  write  the  language  in  accordance 
with  the  niceties  that  local  custom  dictates  in,  say, 
Uruguay,  Chile,  Spain,  and  Mexico,  might  be  consid- 
ered impracticable  because  of  the  intensive  study  that 
would  be  needed  for  a  considerable  length  of  time.  The 
idiomatic  expression  of  a  language  in  a  particular  coun- 
try or  district  can  be  best  left  to  natives;  and,  as  our 
earlier  correspondent  pointed  out,  men  to  do  clerical 
work  of  this  kind  can  be  hired  for  a  nominal  sum. 

We  appreciate  the  fact  that  an  acquaintance  with 
Spanish  will  undoubtedly  be  useful  to  an  engineer  going 
to  one  of  the  Spanish-speaking  Latin-American  coun- 
tries; but,  when  it  comes  to  the  question  of  habla,  we 
suspect  that  prospective  employees'  qualifications  in  this 
connection  would  be  more  favorably  viewed  if  the 
language  had  been  acquired  in  the  field  rather  than  in 
the  classroom.  The  attainment  of  the  necessary  perfec- 
tion in  the  latter  case  means  a  strenuous  effort,  and  a 
considerable  expenditure  of  time,  if  not  money.  A  new 
language  can  best  be  studied  after  one  reaches  the 
country  where  it  is  spoken,  and  not  before.  It  is  then 
that  ample  opportunity  occurs  to  concentrate  on  the 
imperative  and  the  necessary,  to  the  exclusion  of  the 
unessential;  and  it  is  only  by  practice  that  even  a  fair 
degree  of  perfection  can  be  attained. 

Languages  to  many  men  are  anathema — they  even 
multilate  their  own  mother  tongue  in  speech  and  script. 
Of  them  little  can  be  said  other  than  that  the  condition 
is  often  due  to  the  neglect  of  fundamentals  at  school 
or  college.  Others — and  an  engineer  to  be  worthy  of 
the  name  should  be  in  this  category — attempt  the  ac- 
quiring of  a  language  only  when  the  labor  is  justified, 
and  usually  realize  that  the  result  will  be  achieved  with 
the  minimum  of  exertion  and  without  waste  of  time  by 
personal  contact  with  natives  speaking  the  language. 

American  mining  companies  in  Chile  and  Peru  doubt- 
less like  to  engage  men  with  a  knowledge  of  Spanish, 


hut  they  would  probably  prefer  those  who  have  acquired 
it  in  the  field.  Next  to  this  class  might  be  grouped  the 
men  with  no  knowledge  of  Spanish,  or  time  to  spare 
from  professional  work  to  study  it  from  a  "professor," 
but  with  more  than  enough  initiative,  energy,  and  in- 
telligence to  pick  up  a  rudimentary  knowledge  of  the 
new  tongue  on  the  voyage  down,  and  sufficient  interest 
in  the  prospect  of  advancement  to  make  themselves 
proficient  when  they  get  there. 

In  the  final  category  comes  the  man  who  has,  perhaps, 
spent  years  studying  Spanish  at  school,  absorbing 
Castilian  niceties  of  phraseology  and  mood,  which  are 
of  no  use  to  him  in  the  field,  even  if  he  remembers 
them — which  he  probably  does  not.  The  whole  problem 
must  be  faced  boldly,  and  care  taken  that  fundamental 
factors  are  not  ignored.  Let  us  avoid  the  pitiable  error 
of  insisting  on  the  acquisition  of  Spanish  by  .school 
children,  to  the  detriment  of  their  knowledge  of  and 
their  ability  to  express  themselves  in  English. 

The  root  of  success  in  connection  with  the  acquisi- 
tion of  a  new  language,  as  in  other  branches  of  en- 
deavor, is  a  determination  to  succeed ;  and  the  cheapest 
method  of  acquiring  Spanish  is  to  learn  it  from  the 
natives  of  the  new  country  where  profession  or  trade 
takes  one,  recognizing  the  potentialities  and  intrinsic 
worth  of  that  courtesy  and  civility  which  are  the  char- 
acteristic traits  of  our  Southern  neighbors. 


The  Licensing  of  Hoisting  Engineers 

IT  SEEMS  almost  unnecessary  to  advocate  the  licens- 
ing of  hoisting  engineers,  as  is  done  in  a  late  re- 
port by  the  Inspector  of  Mines  of  Nevada.  Nevada  may 
well  draw  from  the  experience  of  other  mining  states  in 
this  respect.  To  leave  the  selection  of  hoisting  engi- 
neers entirely  to  operators  is,  in  our  opinion,  inadvis- 
able. Undoubtedly  the  majority  of  operators  discrimi- 
nate carefully  in  choosing  men  for  this  important  serv- 
ice, but  there  is  danger  that  inexperienced  and  unfit 
men  may  be  selected  in  some  instances.  Requiring  all 
hoisting  engineers  to  take  out  licenses,  either  on  the 
basis  of  considerable  experience  or  on  a  rigorous  ex- 
amination, is  strongly  advisable;  and  mining  codes  that 
contain  no  provision  for  such  licenses  should  be 
amended. 


The  Adjustment  of  Prices 

THE  resumption  and  the  maintenance  of  industry  in 
the  largest  practicable  volume  are  much  to  be 
desired.  Conditions  are  now  such  that  industry  un- 
aided is  likely  to  take  a  long  time  reasonably  to  ap- 
proach anywhere  near  normality. 

Some  diseases  require  prompt  surgical  treatment. 
In  the  case  of  others  nature  may  be  allowed  to  take 
her  course;  but  in  almost  all  instances  care  and  atten- 
tion are  factors  that  hasten  recovery  and  complete  a 
permanent  cure.  Rigorous  surgical  treatment  has  been 
accorded  war  contracts  and  many  war  activities  that 
have  formed  temporarily  a  part  of  the  industrial  body. 
Many  may  question  whether  the  treatment  has  not  been 
too  drastic.  However  that  may  be,  the  fact  remains 
that  industry  as  a  whole  is  greatly  in  need  of  most  care- 
ful handling.  Experienced  and  broad-minded  leaders 
are  necessary  to  bring  industry  back  to  a  healthy  condi- 
tion. Stabilization  of  industrial  factors  is  essential  to 
restore  confidence. 

The  Industrial  Board  of  the  Department  of  Commerce 
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has  accomplished  a  beginning  by  the  agreement  that  has 
been  reached  with  the  steel  manufacturers.  A  cut  has 
been  made  of  fully  20^^  below  war  prices,  and  from 
10  to  14 ""r  under  post-war  prices,  in  the  basic  steel  com- 
modities. The  price  of  iron  ore  is  to  remain  the  same 
as  it  is  at  present  until  the  projected  reduction  in 
freight  rates  that  affect  this  commodity  takes  place. 
Steel  prices  are  to  be  maintained  for  a  year.  This 
is  contrary  to  precedent  in  the  steel  industry,  where 
formerly  prices  have  been  revised  quarterly. 

The  price  of  copper  has  dropped  42'^r,  lead  35'^c,  and 
zinc  24''r  from  quotations  that  prevailed  in  November 
last.  Compared  with  these  reductions,  which  are  based 
on  a  free  market  and  sound  economic  practice,  the 
cut  of  20 ""f  from  war  prices  in  the  case  of  steel  is 
not  sufficient.  Greater  sacrifices  must  be  made,  and  the 
sooner  they  are  made  the  sooner  will  industrial  activity 
be  resumed. 

The  careless  adjustment,  or  in  some  cases  the  entire 
absence  of  adjustment,  of  steam  engines  provided  with 
adjustable  valve  gear,  results  in  waste  that  closely  ap- 
proaches "payinp  through  the  nose."  The  mechanical 
equipment  of  a  mine  should  be  examined  at  regular 
intervals  for  lack  of  adjustment,  faulty  bearings,  im- 
perfect lubrication  and  improper  alignment.  A  good 
mechanical  department  and  a  system  of  monthly  reports 
of  the  mechanical  condition  of  equipment  will  pay  for 
itself.  S.  A.  Worcester,  in  his  excellent  paper  on  "Steam 
Economics  in  Simple  Terms,"  draws  attention  to  an 
insidious  kind  of  waste  that  results  partly  from  lack  of 
knowledge  and  partly  from  carelessness.  Such  wastes 
are  inexcusable  at  any  time,  but  particularly  at  pres- 
ent, when  continuation  of  operation  in  some  instances 
is  dependent  upon  rigid  economy  in  every  department. 


In  this  issue  we  reproduce  four  photographs  under 
the  title  "Mining  Asbestos  in  Quebec,"  which  show 
operations  in  the  Thetford-Black  Lake-East  Broughton 
district.  We  also  publish  an  abstract  of  a  report,  "Que- 
bec Asbestos  in  1918,"  by  the  Quebec  Bureau  of  Mines, 
which  shows  that  the  industry  enjoyed  continuous  and 
active  operation  durinjr  the  last  year.  There  is  reason 
to  believe  that  the  demand  for  asbestos  of  the  various 
grades  will  continue.  It  is  our  intention  to  reproduce 
in  later  issues  of  the  Journal  other  photographs  show- 
ing the  Quebec  asbestos  operations,  which  we  have  re- 
ceived through  the  courtesy  of  the  Asbestos  and  Min- 
eral Corporation,  Whitehall  Bldg.,  New  York. 


BY  THK  WAY 


Dr.  A.  B.  McCallum,  chairman  of  the  Canadian  Ad- 
visory Council  for  Scientific  and  Industrial  Research,  in 
the  course  of  an  address  to  the  ("anadian  Mining  Insti- 
tute, made  frecjuent  use  of  the  word  "re.searcher,"  as 
a  synonym,  or  substitute,  for  the  term  investigator.  He 
stated  that  he  had  been  criticized  for  doing  so,  hut  that 
it  was  etymologically  correct  and  a  needed  addition  to 
the  language.  "When  you  speak  of  an  investigator," 
he  said,  "people  immediately  think  of  the  probing  of 
some  unsavory  political  scandal."  Apart  from  this  ob- 
jection, "researcher"  seems  to  characterize  the  work 
undertaken  under  the  auspices  of  the  council  better  than 
"investigator." 


The  difficulties  in  obtaining  a  fair  verdict  in  Washoe 
lawsuits,  in  a  district  where  every  one  speculated  in 
mining  claims,  are  narrated  by  Eliot  Lord  in  Mono- 
graph 4,  U.  S.  Geological  Survey.  The  bias  in  many  in- 
stances was  intentionally  increased  by  direct  bribing. 
A  discreet  observer  wrote  with  simple  irony  to  the 
Territorial  Enterprise  in  1865  to  inquire  "Whether  the 
following  transactions  would  disqualify  a  gentleman 
from  serving  as  a  juror  in  the  future:  1.  Throwing  out 
of  the  court-house  window  a  paper  on  which  was  writ- 
ten 'See  me  with  $1000;  I  will  then  tell  you  tomorrow 
morning  how  the  thing  will  go,  and  we  can  make  money.' 
2.  Taking  the  wrapper  from  a  cigar  and  having  re- 
placed it  with  a  note  on  which  my  terms  were  written, 
leaving  the  enclosed  cigar  where  my  friend  could  get 
it.  3.  Finding  a  note  under  the  lining  of  my  hat  of- 
fering me  '$5000  provided  you  go  for  us,'  but  giving 
my  verdict  only  to  be  fooled  by  the  company."  The 
inquirer  fortified  his  assumed  position  by  quoting  from 
Johnson's  Life  of  Addison  the  saying:  "It  is  not  neces- 
sary to  refuse  benefit  from  a  bad  man  when  the  ac- 
ceptance implies  no  approbation  of  the  crime." 


Cap'n  Dick  was  seriously  regarding  the  sheave  in 
the  headframe  as  it  turned,  slowly  at  first,  and  then 
increased  to  a  high  speed  and  gradually  slowed  down 
as  the  skip  came  into  view  and  finally  emptied  into 
the  pocket.  "M'son,"  said  he,  "didst  thee  ever  realize 
tha  turibble  strainin'  an'  twistin'  that  one  o'  them 
there  h'axles  mus'  stan'?  Wonnerful,  m'son,  wonnerful! 
I  never  did  tell  thee  tha  story  baout  'ow  I  figgered 
tha  worl'  'ad  come  to  a  h'end,  did  I?  Well,  I'll  'ave  to 
tell  'e.  Years  h'ago,  back  long  we,  schoolmaster  'e'd  tell 
us  baout  these  'ere  w'irlin's  o'  tha  universe,  an'  'ow 
tha  h'earth  wuz  suspended  a'tween  two  gert  poles,  an' 
gawin'  raoun'  an'  raoun'  tha  'ol  bloody  time.  An',  min' 
you,  this  'ere  h'impressed  me;  'ardlike,  I  might  say. 
H'any'ow,  years  followin',  I  wuz  shif'boss  to  'Arris  mine, 
an'  one  day  I  wuz  takin'  five,  'avin'  a  bit  o'  Peerless 
an'  wonderin'  'ow  tha  stope  we  figgered  to  bias'  that 
night,  w'en  shif  went  off,  would  come  daown.  Of  a 
sudden,  'ere  come  two  chaps  runnin',  an',  dam-me.  I 
vvonnered  w'ot  wuz  h'up.  An',  min'  you,  m'son,  clean 
scared  they  wuz.  Come  from  stope  h'above,  w'ere  rock 
wuz  'ard  an'  needed  naw  timberin':  a  gert  h'open  cavity, 
m'son.  Never  a  bloody  word  could  they  say  h'as  to 
w'ot  'ad  'appened,  but,  h'any'ow,  back  we  gaws  to  see 
w'ot's  h'up.  An",  believe  me  or  no,  m'son,  w'en  we 
reached  that  stope  'ere  wuz  a  noise  an'  commotion  like 
tha  'osts  o"  'ell,  an'  in  tha  middle  o'  tha  stope  wuz  a 
gert  revolvin'  pole,  w'irlin'  raound  like  a  bein'  possessed, 
an'  swingin'  from  side  to  side.  Dam-me,  m'son,  I 
never  naws  w'ot  to  make  on  un,  an'  'ere  wuz  they  two 
chaps  tremblin'  from  'ead  to  foot,  an'  crj-in'  h'out 
that  tha  wrath  o"  tha  h'Alniighty  wuz  decendin'  h'upon 
them.  'Baout  tha  h'only  thing  I  could  figger  wuz  tha 
'ol  bloody  worl'  'ad  slipped  h'off  these  'ere  poles.  Then, 
o'  a  sudden  tha  bloody  beggar  stopped,  an'  h'up  I  gaws. 
although  min'  you,  m'son,  it  did  take  a  'eap  o'  courage 
to  do  un.  An'  w'ot  dost  thee  think  t'were,  m'son? 
Nothin'  but  one  o'  these  'ere  diamond  drills  that  we 
'ad  put  daown  from  surface,  an'  dam-me,  she  wouldn't 
stay  w'ere  she  wuz  to.  Jus'  started  h'off  followin'  some 
bloody  seam  or  h'other,  an'  h'out  she  come  in  this  'ere 
stope.  But,  mill'  you.  m'son,  'appenin's  like  they  do 
tax  tha  'eart  tremendus." 
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Personals 


George  V.  Stone  will  investigate  condi- 
tions affecting  the  zinc  industry  in  Europe. 

Fred  W.  Denton  is  vice-president  of  the 
Copper  Range  Co.,  82  Devonshire  St.,  Bos- 
ton,   Mass. 

Alvin  B.  Carpenter  has  been  elected  a 
director  of  the  Chamber  of  Mines  and  Oil 
of   Los  Angeles. 

Rudolf  Galil  has  moved  his  office  from 
5  213  First  National  Bank  Bldg.,  to  804 
Equitable  Bldg.,    Denver,   Colorado. 

W.  A.  McGonasle,  president  of  the  Du- 
luth,  Misabe  &  Xorthern  R.  R..  is  in  Cali- 
fornia convalescing  from  influenza. 

M.  F.  Cliase  is  in  France  to  investigate 
the  condition  of  the  zinc  metallurgical  in- 
dustry', particularly  in  regard  to  acid  plants. 

Lieut.  Ralph  Edmundson,  Lieuten- 
ant Douglas  C'hapin,  and  Lieutenant  How- 
ard King  returned  with  the  27th  Engineers. 

Mark  Workman,  president  of  the  Do- 
minion Steet  Corporation,  who  has  been 
in  England  for  some  weeks,  has  sailed  for 
Canada. 

Ralph  Budd.  vice-president  of  the  Great 
Northern  R.R..  has  been  n.amed  trustee  of 
the  Great  Xorthern  Ore  properties,  suc- 
ceeding Walter  J.  Hill,  who  resigned  some 
time    ago. 

C.  James  Smith,  raining  engineer  and 
geologist,  has  succeeded  to  the  business 
of  C.  E.  Anthony,  assayer  and  chemist,  218 
West  P  St..  San  Diego,  Calif.  Mr.  Anthony 
died   recently. 

Harold  E.  Taylor  will  assume  a  position 
with  the  Aluminum  Castings  Co.,  Cleve- 
land, in  the  metallurgical  department,  where 
he  will  classify  the  results  of  experiments 
made  by  the  company. 

C.  A.  Myers  has  resigned  his  position  as 
superintendent  of  the  Plymouth  mine  on  the 
Gogebic  Range,  and  on  Apr.  1  will  become 
manager  of  the  Coates  &  Tweed  properties 
on   the  Mesabi   Range. 

Lient.  Wilder  Laby.  Lieutenant  C. 
.1.  Mampel  and  Lieutenant  Joseph  R.  Gui- 
teras  returned  with  the  -7th  Engineers, 
having  spent  about  eight  months  in  France, 
engaged  in  bridge  construction. 

Ca(lt.  Edwin  S.  Berry  was  detached 
from  the  27th  Engineers  to  serve  on  a  Peace 
Conference  committee  to  determine  the  dam- 
age done  to  the  coal  and  iron  mines  of 
Northern    France    and    Belgium. 

H.  H.  Morgan,  formerly  with  the  Chicago 
office  of  Robert  W.  Hunt  &  Co.,  for  many 
years  in  charge  of  the  physical  laboratory, 
has  been  made  assistant  to  D.  W.  Mc- 
Naugher   in   the  Pittsburgh  office. 

Donald  C.  Smith  has  resigned  his  position 
as  metallurgist  with  the  Penn.  Mining  Co. 
at  Campo  Seco.  Calif.,  and  has  accepted  a 
similar  one  with  the  Afterthought  Copper 
Co.   at  Ingot,   Shasta  County,  California. 

MaJ.  F.  S.  Norcross.  of  Michigan,  who 
was  in  command  of  the  FirBt  Battalion,  and 
Maj.  R.  E.  Franklin,  of  California,  who 
was  in  command  of  the  Second  Battalion, 
accompanied  the  27th  Engineers  on  their 
return. 

Capt.  Ward  Royee.  of  the  27th  En- 
gineers. Co.  B.  with  a  detail  of  miners,  was 
cited  for  bravery  while  building  a  highway 
bridge  at  Apremont.  The  work  was  com- 
pleted in  four  days  under  fire  of  German 
sharpshooters. 

H.  H.  Johnson,  consulting  engineer  of 
the  Kirkland  Lake  Proprietary,  Ltd..  an 
English  company,  is  at  Kirkland  Lake  in 
connection  with  the  proposed  consolidation 
of  the  Tough  Oakes.  Burnside.  and  Syl- 
vanite  properties. 

F.  M.  S.vlvester.  managing  director  of  the 
Granbv  Consolidated  Mining  and  Smelting 
Co..  has  left  on  a  business  trip  to  New- 
York.  It  is  understood  that  no  announce- 
ment will  be  made  concerning  resumption 
of  work  at  Anyox  smeltery  until  his  return. 

Col.  Oscar  B.  Perry,  who  organized  and 
commanded  the  famous  27th  Engineers, 
which  was  cited  three  times  for  its  work 
under  fire,  arrived  from  France  on  board 
the  "Dakotan"  on  Mar.  20.  Colonel  Perry 
will  reside  at  the  Waldorf-Astoria.  New 
York. 

W.  T.  Slaughter,  tor  many  years  chief 
mining  engineer  for  the  eastern  Mesabi 
operations  of  Pickands.  Mather  &  Co.,  has 
been  appointed  superintendent  of  that  com- 
pany's Rowe  mii;e  on  the  Cuyuna  range 
and  is  now  preparing  the  property  for  an 
■active   season. 


Lieut.  Robert  Burrage.  of  the  27th 
Engineers,  which  arrived  in  New  York  on 
Mar.  20,  was  cited  for  reconnoissance  work 
at  Bilosnes  on  Nov.  1,  when  he  entered  the 
German  trenches  with  a  patrol  and  killed 
three  of  the  enemy,  having  only  one  of 
his  men  wounded. 

Lieutenant  Wliite,  of  the  27th  Engineers, 
Co.  A,  returned  to  New  York  with  his 
rr  giment.  While  in  command  of  a  detail 
of  mining  engineers,  on  Sept.  29,  engaged 
in  construction  work  in  an  advanced  posi- 
tion, his  men  met  a  detachment  of  Ger- 
mans, and  in  the  fighting  which  ensued 
completely  routed  the  enemy,  losing  one 
killed  and  two  wounded. 

C.  F.  Kelle.v,  president  of  the  Anaconda 
Copper  Mining  Co.  ;  J.  C.  Cleudennin.  vice- 
president  of  the  A.  S.  &  R.  Co.  :  Walter 
Douglas,  president  of  the  Phelps  Dodge 
Corporation,  and  R.  L.  .Aga.ssiz.  president 
of  the  Calumet  &  Hecla  Mining  Co..  who 
have  spent  the  last  two  months  in  Europe 
for  the  Copper  Export  Association,  will 
soon  return'  to  New  York  on  the  "Aqui- 
tania."  of  the  Cunard  line. 


Obituary 


A.  M.  Elliot  died  in  Denver  on  Mar.  14 
of  pneumonia.  He  had  been  engaged  in 
mining  in  Victor  and  Central  City  for  the 
last  15  years.     He  is  survived  by  his  widow. 

S.  B.  Patter.son.  prominently  identified 
with  iron  mining  and  smelting  for  many 
years,  died  recently  in  Philadelphia.  He 
was  formerly  superintendent  of  the  Andover 
Iron  Co.'s  furnace  and  mines  at  Andover. 
N.  J.,  and  afterward  the  manager  of  the 
Empire  Steel  and  Iron  Co.  mining  and 
furnace  properties.  For  12  years,  prior  to 
his  retirement  in  1916,  Mr.  Patterson  was 
'superintendent  of  the  Robesonia  Iron  Co.. 
Ltd.,  blast  furnace  at  Robesonia,  Penn.  He 
was  also  engaged  at  various  times  in  'the 
manufacture  of  coke  in  West  Virginia  and 
charcoal   iron   in   Michigan. 


Societies 


Societ.y  of  Chemical  Industry.  New  York 
Section,  held  a  meeting  on  Mar.  21  at 
Rumford   Hall.    50   East   41st   Street. 

American  Society  of  Civil  Engineers  held 
a  meeting  on  Mar.  19  in  the  Engineering 
Societies  Bldg.,  when  E.  A.  Byrne,  chief 
engineer  of  the  Department  of  Plant  and 
Structures  of  New  York  City,  and  consult- 
ing engineer  for  the  New  York  and  New 
.Tersey  Tunnel  Commission,  discussed  the 
proposed  New  York  and  New  Jersey  ve- 
hicular   tunnel. 

National  Association  of  Corporation 
Schools,  Irving  Place  at  15th  St.,  New  York, 
will  stage  an  interesting  exhibit  for  the 
benefit  of  employers  and  others  interested 
in  personnel  work,  to  be  shown  on  the  third 
foor  of  the  Engineering  Societies  Bldg.,  29 
West  39th  St.,  on  Apr.  1  to  12.  The  ex- 
hibit consists  of  a  collection  of  wall  charts, 
forms,  photographs,  and  models  showing 
how  the  Army  finds  out  what  men  can  do 
best  and  how  it  uses  that  information  :  how 
soldiers  are  trade-tested,  and  how  officers 
are  rated  and  fitted  into  place  ;  the  manner 
in  which  the  work  is  checked  and  super- 
vised, and  its  results  in  the  war.  The 
collection  is  being  shown  under  the  aus- 
pices of  the  National  Association  of  Cor- 
poration Schools  and  the  ITnited  Engineer- 
ing Society,  representing  the  American  So- 
ciety of  Civil  Engineers,  the  American  In- 
stitute of  Mining  and  Metallurgical  Engi- 
neers, the  American  Society  of  Mechanical 
Engineers,  and  the  American  Institute  of 
Electrical  Engineers.  It  was  on  exhibition 
for  several  weeks  at  Washington,  where  it 
excited  so  much  interest  that,  in  response 
to  many  requests,  the  Adjutant  General 
consented  to  its  display  in  other  cities.  Two 
commissioned  officers  accompany  the  exhibit 
to   explain    its   various   features. 


Industrial  News 


United  States  Chamber  of  Commerce  will 
hold  a  convention  in  St.  Louis  on  Apr.  28. 
29.  and  30.  No  deflijite  program  has  been 
issued  up  to  this  time. 

Capt.  J.  Nenle.  Civil  Engineer-in-Chlefs 
Department.  Room  1004.  Admiralty.  Lon- 
don. S.  \V.  1.  requests  that  all  advertisers 
of  the  "Journal"  forward  to  him  at  the 
above  address  copies  of  their  latest  catalogs 
for   purposes  of   reference. 


.\merican  Blower  Co..  Detroit,  announces 
that  P.  R.  Still,  vice-president  and  secre- 
tary, has  left  on  an  extended  trip  for  the 
P'ar  East,  where  he  will  investigate  trade 
conditions  in  connection  with  export  work 
Mr.  Still's  itinerary  includes  Japan.  China. 
Australia,  and  most  of  the  European  coun- 
tries, and  he  expects  to  cover  approximately 
36.000  miles  before  returning  home  about 
Nov.    1st. 

Lea-Courtenay  Co.,  manufacturers  of 
high-duty  turbine  pumping  machinery.  New- 
ark. N.  J.,  appointed  A.  C.  Nell  the  Chicago 
district  manager,  with  offices  at  1466  Con- 
way Bldg.  He  has  been  until  recently  a 
captain  in  the  construction  division,  U.  S.  A., 
having  charge  of  power  and  mechanical 
equipment,  and  was  formerly  connected 
with  the  Allis-Chalmers  Manufacturing  Co. 
Mr.  Nell  will  also  represent  the  Schutte  & 
Koerting  Company. 

Westinghouse  Electric  and  Manufactur- 
ing Co..  of  Pittsburgh,  announces  the  award- ' 
ing  of  a  large  contract  to  the  Canadian 
branch  by  the  Hvdro-Electric  Power  Com- 
mission of  Ontario  for  two  45,000  kva. 
vertical  water-wheel  generators  of  12.000 
volts.  3-phase.  25-cycles.  for  the  Queens- 
town  development.  These  will  be  the  larg- 
est water-wheel  generators  ever  constructed, 
and  indicate  that  the  commission  has  de- 
cided there  is  no  time  like  the  present  for 
construction  work. 

National  Foreign  Trade  Council  will  hold 
the  sixth  annual  convention  in  Chicago  on 
Apr.  24  to  26.  at  the  Congress  Hotel,  where 
registration  will  take  place.  A  registration 
fee  of  $10  will  be  requised  of  each  delegate, 
the  proceeds  to  be  used  to  defray  in  part 
the  printing  of  the  official  proceedings  in 
a  bound  volume,  which  will  be  sent  to  each 
delegate.  A  directory  will  be  issued  prompt- 
ly, containing  a  list  of  the  registered  dele- 
gates and  their  business  affiliations.  The 
theme  of  the  convention  will  be  "Foreign 
Trade  Essential  to  -American  Industry." 
James  A.  Farrell,  chairman  of  the  council 
and  president  of  the  V.  S.  Steel  Corporation, 
will  call  the  convention  to  order  at  10  a.m. 
on  Apr.  24  in  Orchestra  Hall.  The  topic 
of  the  session  will  be  "America's  Need  oi 
Foreign  Trade"  from  the  viewpoint  of  (1) 
Production:  (2)  Finance;  (3)  Labor;  (4) 
Imports.  The  topics  at  other  sessions  will 
be  as  follows :  "The  American  Merchant 
Marine,"  in  which  will  be  discussed  Ameri- 
can shipbuilding,  provision  of  cargoes,  es- 
tablishment of  trade  routes  and  return  car- 
goes and  American  maritime  policy  ;  "For- 
eign Credits"  ;  "Direct  Selling"  ;  "Ocean 
Service"  ;  "Financing  Foreign  Trade."  and 
numerous  other  subjects.  The  Bureau  for 
Foreign  and  Domestic  Commerce,  the  Pan- 
American  Union  and  the  Consular  .Service 
of  the  State  Department  will  be  represented. 


New  Patents 


jnts  I 


United  States  patent  .specifications  listed 
below'  may  be  obtained  from  the  "Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British    patents    are    supplied    at    40c.    each. 

Aluminum.  Purifying  Aluminous  ma- 
terial. Charles  H.  MacDowell  and  Paul  R. 
Hershman,  Chicago,  111.,  assignors  to  Min- 
eral Products  Corporation.  New  York.  N. 
Y.      (U.  S.  No.   1.291.979.  Jan.   21.  1919). 

Briqueting  Machine.  Warren  D.  Alex- 
ander, Los  Angeles,  Calif.  (U.  S.  No. 
1.291.705  ;    Jan.    21.    1919.) 

Classifier.  Alfred  L.  Blomfield.  Denver. 
Colo.,  assignor  to  the  Dorr  Co.  (U.  S.  No. 
1.292.237;   Jan.    21.    1919.) 

Manganese  Steel.  Method  of  Recovering. 
Wesley  G.  Nichols.  Chicago  Heights.  111.,  as- 
signor to  American  Manganese  Steel  Com- 
pany. Chicago.  III.  (U.  S.  No.  1.291.656. 
Jan.  14.  1919.) 

Metal  Scrap,  Treatment  of.  Edgar  Rouse 
Sutcliffe.  Leigh.  England.  (U.  S.  No. 
1.291.672.   Jan.    14.   1919.) 

Melting  Points,  Method  of  Determining. 
Lewis  W.  Schubb,  Edgewood  Park,  and 
Robson  Ue  S.  Brown.  Wilkinsburg.  Penn., 
assignors  to  Westinghouse  Electric  and 
Manufacturing  Co.  (U.  S.  No.  1,291.409. 
Jan.    14.    1919.) 

Nickel-Copper  Matte,  Process  of  Refining. 
Carl  Langer  and  Otto  Langer.  Clvdach. 
Wales.     (U.  S.  No.  1.291.030.  Jan.  14.  1919.) 

Ore-Concentrating  Table.  Edward  J. 
O'Connell.  Port  Wayne.  Ind..  assignor  to 
Deister  Concentrator  Company.  (U.  S  No. 
1.291,616.  Jan.    14.   1919.) 

Storage-Battery  Locomotive.  Raymond 
Mancha.  St.  Louis.  Mo.,  assignor  to  Mancha 
Storage  Battery  Locomotive  Company.  St. 
Louis.  Mo.  (U.  S.  No.  1.291.681.  Jan.  14. 
1919.) 
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BOSTON,  MASS. — Mar.  21 
An  Injunction  Against  Iron  Cap  Cop- 
per Co.  has  been  issued  by  Judge 
Braley.  of  the  Massachusetts  Supreme 
Court,  restraining  the  company  from  paying 
a  dividend  or  otherwise  disposing  of  its 
aissets  until  settlement  of  the  litigation  be- 
tween it  and  .Arizona  Commercial  Mining 
Co.  A  preliminary  hearing  of  the  two 
suits  brought  by  the  latter  company  against 
Iron  Cap  was  held  before  Judge  Braley. 
who  alpo  ordered  that  briefs  of  both  parties 
be  submitted  to  the  full  bench  sitting  in 
May.  when  the  question  of  jurisdiction  will 
be  considered.  Iron  Cap  was  also  ordered 
by  the  court  to  disclose  the  nature  and 
v.ilue  of  its  assets,  such  information,  how- 
ever, to  be-  available  to  the  plaintiff  only, 
and  not  to  be  written  into  the  record. 

MORENCI,  .\RIZ. — Mar.  «0 

The  .Arizona  Copper  Co.'s  Mines  were 
placed  on  a  basis  of  five  days  per  week 
on  Mar.  1.  and  wages  in  the  district  were 
put  on  an  18c.  scale  with  a  "high  cost  of 
living  bonus"  of  $1  per  day  for  under- 
ground men  and  75c.  per  day  for  surface 
men.  The  Longfellow  mine  has  been 
closed,  the  men  being  distributed  amonp 
the  other  mines  of  the  company  in  Morenoi. 
The  sensible  manner  in  which  the  workmen 
of  the  Cliflon-Morenci  district  have  ac- 
cepted the  rr-cent  reduction  in  w*ages  and 
working  time  is  thought  to  augur  well  for 
the  future  of  the  labor  situation  in  the 
district 

WALLACE,     IDAHO — Mar.     20 

The  Rrdnrtinn  of  Wages  by  the  mining 
companies  of  the  Coeur  d'Alene  district 
became  effective  on  Mar.  16  and  was  ac- 
compli.>ihed  without  notable  incident.  Em- 
ployees had  generally  expected  the  cut  and 
appreri.ated  the  fact  th.it  Coeur  d'Alene 
oper.itors  had  retained  the  war  rate  long 
after  reduction  had  been  made  in  many 
other  districts,  and  that  it  was  a  question 
of  taking  half  a  loaf  or  no  bread.  The 
notices  posted  at  the  various  mines  plainly 
stated  that  unless  the  reduction  was  ac- 
cepted the  mines  would  be  forced  to  close. 
The  mining  companies  had  continued  to 
run  under  the  adverse  conditions,  hoping 
that  there  would  be  ,a  substantial  reduction 
In  the  cost  of  living  which  would  lighten 
the  burden  imposed  upon  their  employees 
by  the  cut.  It  was.  therefore,  a  matter  of 
regret  that  the  reduction  had  to  be  made 
without  this  relief.  A  considerable  num- 
ber of  men  quit  at  all  the  mines,  hut  not 
all  of  them  on  .account  of  the  cut  In  wages. 
The  approach  of  spring  is  always  a  signal 
tor  miners  to  seek  other  districts,  some  to 
p>  prospecting  and  others  simply  yielding 
to  the  tendf-nry  that  Is  characteristic  of  the 
craft  to  drift  from  one  mining  camp  lo 
another.  All  acted  Individually,  and  so  far 
as  can  be  le.irned  there  was  no  attempt  to 
induce  others  lo  quit,  and  no  picketing 
about  the  mines.  Some  of  the  companies 
were  perfectly  willing  to  have  their  forces 
reduced  to  the  extent  of  those  who  drew 
tbeir  time,  and  those  which  desired  to 
replace  the  employees  who  left  hart  no  dif- 
nculty  In  getting  men.  There  was  a  total 
absence  of  agitation,  and  if  there  are 
those  In  the  district  who  arc  Inclined  to 
make  trouble,  they  are  keeping  In  the 
background  and  carefully  conceal  their  pur- 
poses. Most  of  those  who  quit  on  account 
of  the  cut  went   to  Butte,  where  wages  are 
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present  form  the  law  calls  for  a  maximum 
payment  of  $12  a  week  over  a  period  of 
300  weeks  for  a  fatal  accident,  with  minor 
injuries  graded  accordingly,  and  the  settle- 
ment of  all  claims  in  the  hands  of  the 
district  judges.  In  its  amended  form,  if 
passed,  the  law  will  demand  a  maximum  of 
$15  per  week  for  300  weeks  in  cases  of 
fatal  accident,  and  the  district  judges  will 
be  displaced  by  a  board  of  control  appointed 
by  the  Governor  and  consisting  of  one  labor 
representative,  one  employers'  representa- 
tive, and  a  third  member  whose  status  shall 
lie  at  the  discretion  of  the  Governor.  A 
state  insurance  bill  is  also  under  considera- 
tion and  is  being  powerfully  supported.  It 
provides  that  all  employers  who  come  under 
the  terms  of  the  compensation  act  shall 
prove  to  the  satisfaction  of  tiie  state  au- 
thorities that  they  are  capable  of  carrying 
any  possible  loss,  failing  which  they  will 
be  forced  to  take  out  a  policy  with  the 
state.  The  bill  is  designed  to  entirely  de- 
stroy the  business  of  the  liability-insurance 
companies  now  operating  in  the  state  and 
is  being  strenuously  fought  by  them  for  this 
re.aaon. 

PLATTEVILLE,    WI.«. — Mar.    20 

The    Net    Shipment    of    Zinc    Ore    from    the 

Wisconsin  district  during  1919  to  date  is  18',> 
short  of  191S  figures.  The  present  rate  of  de- 
cline is  considerably  higher  and  is  growing 
weekly  under  the  demoralizing  elTect  of 
high  costs  and  low  market  for  ore.  At 
Highl.and,  the  Mineral  Point  Zinc  r'o.  i.s 
sliipping  crude  zinc  carbonate,  without 
milling,  taken  from  the  old  mine  shafts 
on  the  old-time  Kennedy,  Minter,  and  Wal- 
lace tracts,  which  have  witnessed  continu- 
ous mining  for  lead,  zinc  carbonate,  and 
blende  for  the  last  70  years.  The  I.ampe- 
Highland  property  of  the  .Saxe  Brothers  Is 
the  only  other  producer  with  mill  equipment 
active.  -At  Linden  the  last  protlucer  oper- 
ating with  mill  w.as  forced  to  clo.se  when 
the  small  plant  of  the  Stoner  Brothers  was 
destroyed   by  flre  six  weeks  ago. 

DodgeviUe.  Potosi.  and  Mineral  Point 
camps  are  inactive.  At  Shullsburg.  the 
Oliver  Iron  Mining  Co.  is  working  a  full 
crew  at  the  Mulc.ahy  mine.  mill.  ,and  roast- 
er :  this  company  h.as  proved  up  an  orebody 
on  the  Johnnie  Lyons  lease.  The  Wiscon- 
sin Zinc  Co  has  temporarily  closed  the 
Copeland  mine,  a  new  pro'lucer.  The  Vine- 
gar Hill  has  a  few  men  at  work  on  its 
Copeland  lease,  but  is  withholding  the  open- 
ing np  of  this  prospect.  The  Rodham  Is 
producing  as  usual,  sending  Its  low-grado 
blende  to  the  National  roaster  at  Cuba 
City  and  carrying  In  bin  a  year's  accumula- 
tion  of    higher-grade   blende. 

At  the  Mimin-Llvingston  camp.  the 
Coker.  40  years  old.  Is  the  only  mine  work- 
ing full  force.  This  property  of  the  Mineral 
Point  Zinc  Co..  with  double  mill  equip- 
ment, led  the  district  In  I91fi  and  191.",. 
with  shipment  records  of  IB. 106  and  14.031 
tons,  respectively,  of  blende  concentrates. 
The  Vinegar  Hill  Zinc  Co.  has  the  new 
Hale  Rimdell  mine  equipped  and  opened, 
and  ready  to  operate  as  soon  as  a  better 
market  is  evidenced.  Other  properties  re- 
cently closed  are  the  Yewdall  mine,  of  the 
Vinegar  Hill  Co.  and  the  M.  &  A.,  an  Inde- 
petulent  producer. 

The  Blockhouse  Is  Plaltevllle's  only  ac- 
tive producer.  This  mine  Is  now  worked 
to  within  200  fl.  of  the  Cruson  workings, 
.hich  mine  was  abandoned  10  years  ago  as 


"rich     pocket."     largely    becnus 
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'north-and- 
Bouth"  tun.  The  mil 
driven  over  a  hnlf-mlle  in  length,  widening 
out  at  times  to  230  ft  and  making  10  to 
20  ft.  high,  carrying  heavy  sheet  formation 
and  donliling  bark  on  Its  course  In  .''-shape 
curves  hut  maintaining  a  general  east- 
west  direction  The  propertv  Is  now  aver- 
aging 40  tons  of  40'^  hlenrlo  Concentrates 
dally    with  2R00  tons  In  bins. 

Cuiin  Clly  has  one  consistent  producer 
In  the  Connecting  Link;  the  company 
nfieratlng  Ibis  mine  Is  mo'-lng  the  Oilman 
mill  to  the  Coulthnrd. While  lease  The 
Little  Pick  was  opened  and  eq\i|pped  with 
mill  Inst  fall  by  the  Zinc  Hill  Mining  Co. 
bill  operation  has  been  deferred.  This 
riimpanv  Is  Just  completing  the  erection  of 
llie  rievelnnd  mill  on  the  Harvev  lease 
n'lrlh  of  the  Connecting  Link,  where  a 
new  shaft   Is  being  sunk,   the  new  property 


to  be  known  as  the  Big  Dick.  The  Platte- 
ville-Dall  Co,  is  prospecting  east  of  the  old 
Dall.  The  National  Zinc  ore-separating 
plant  is  operating  at  full  capacity.  The 
big  Government-built  acid  plant,  contiguous 
to  the  National  roaster,  the  construction  of 
which  was  discontinued  in  November  when 
80>7c    completed,    is  still   idle. 

At  Benton-New  Piggings.  the  Wisconsin 
Zinc  Co.  is  operating  the  Champion.  Long- 
horn,  and  C.  A,  T.  mines  and  the  Skinner 
roaster  at  full  capacity.  The  Champion, 
which  was  the  second  largest  single  mill 
producer  in  1918,  led  the  district  in  1917, 
with  15,727  tons  of  blende  concentrates. 
Tlie  Government-built  acid  plant.  SOc^  com- 
pleted, situated  alongside  of  the  Skinner 
roaster,  is  also  idle.  The  Mineral  Point 
Zinc  Co.'s  new  Hoskins  mine  is  turning  out 
blende  concentrates  at  the  rate  of  1600  tons 
per  month.  From  the  time  it  began  ship- 
ments early  in  1918  to  the  close  of  the 
year.  15.771  tons  of  blende  was  delivered  to 
Mineral  Point,  This  company's  Penna- 
Benton  mine  is  working  a  new  run 
of  ore  developed  during  the  last  year.  The 
Meloy  and  Martin  mines  of  the  Vinegar 
Hill  Zinc  Co.,  the  Calvert  .and  Middle  mines, 
of  the  Frontier  Co  .  and  the  Indian  Mound 
mine,  of  the  I,awrence  Mines  Co..  are  oper- 
ating as  usual.  'The  Frontier  company  is 
prospecting  at  the  Bull  Moose  and  Bearcat 
and  is  carrying  a  big  reserve  stock  of 
concentrates  at  the  Bull  Moose  and  Middle 
properties. 

At  Hazel  Green,  the  Kennedy,  JelTeraon, 
and  Monmouth  mints  are  operating.  At 
Galena,  the  Graham,  North  Unity,  and 
Black  Jack  are  running  as  usual.  The 
Blewett  is  a  new  producer,  equipped  with 
the  Burr  mill.  The  history  of  the  Black 
Jack  mine  dates  back  to  1854  :  the  property 
has  passed  through  the  hands  of  many 
owners,  among  them  the  Illinois  Zinc  Co, 
and  the  Peru  Zinc  Co.  The  Kennedy  mine, 
also  a  property  of  the  Mineral  Point  Zinc 
Co.,  has  been  In  continuous  operation  for 
the  last  20  years  and  led  the  district  in 
production  In  the  years  1909,  1910;  1911 
and  several   years  prior  tliereto. 

THETFORD,    QUE. — Mar.    20 

Lalior  Shortage   In   the   Asbestos   Indoslry 

no  longer  exists.  Returned  soldiers  and 
excess  laljor  from  Industries  afficted  by  the 
return  to  peace  conditions  afford  a  surplus 
of  labor,  though  enforced  Idleness  Is  not 
vet  apparent.  Wages  still  remain  at  the 
high  level,  and  employers  are  keeping  to 
their  avowed  intention  to  hold  them  up 
■as  long  as  the  selling  prices  of  asbestos 
will  permit  them  to  do  so.  Shipments  are 
still  going  forward  freely,  though  there  Is 
a  marked  decline  from  pre-armlstice  rec- 
ords Optimism  is  St  111  the  keynote  In  the 
Industry,  and  the  \-arlous  companies  are 
planning  additions  and  improvements.  T»>e 
.V.sbestos  Corporation  of  Canada  is  Increas- 
ing Its  ore-storage  facilities  by  building 
n  20  000. ton  storage  bin  at  Its  B  C  Mines. 
nt  Black  Tjike  The  Bell  .\sbestos  Mines 
have  Installed  an  elaborate  system  to  over- 
come the  dust  nuisance,  and  the  Jacobs  As- 
bestos Co  Is  extending  and  completing  Its 
milling  system  of  underground  mining.  At 
Fast  Brnughton.  where  production  Is  en- 
tirely a  niier  proposition,  Improvements  are 
being  planned  to  double  the  output  at  least. 
Messrs  Poulln  and  Roy  are  erecting  a 
flber  mill  adjacent  to  the  Fraser  mine  of 
the  Asbestos  Corporation  The  Oarcln  In- 
terests, which  are  operatliig  the  Fjistern 
Townships  property,  suspended  operations 
for  the  winter  and  are  employed  In  re- 
modelllntr  their  flber  mill  on  up-to-date  de- 
signs H  n  Williams  Is  In  charge  of  the 
reconstruction  At  the  Quebec  Asbestos 
Co  under  the  management  of  K.  K  Spaf- 
ford.  extensive  development  has  been  ac- 
complished with  n  view  to  putting  the  min- 
ing end  on  a  basis  for  steam-shovel  op»ni- 
tloM  through  a  more  extensive  cnishing  sys- 
tem and  lmpro\-ed  conveyor  facilities  A 
rnn.fi  vertical  shaft  Is  now  being  «unk  on 
the  foot-wnll  sl.le  of  tb.>  asbestos  lode,  with 
the  Intention  of  openlni?  un  the  orebody  at 
depth  ard  affording  added  ore  re"erves  for 
Increased  production  In  view  of  the  Im- 
proved In1v>r  situnllon  and  Increa.oed  facili- 
ties. It  Is  nosslMe  that  production  of  asbes- 
tos In  1!)1!>  may  exceed  that  of  1918  by  SO 
per  cent. 
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ARIZONA 
Cochise  Coanty 

DENX-APaZciNA  (Bisbee)  —  Since  re- 
suming vrorK  in  1917.  shaft  sunk  to  1800 
level,  and  is  now  bottomed  temporarily  m 
sump  1830  ft.  from  surface.  For  entire 
distance  from  1100  level  sinking  has  been 
in  leached  vein  matter,  occasionally  show- 
ing bu'iches  of  commercial  copper  ore.  in 
form  of  carbonates  and  oxides.  Crosscutting 
done  at  various  levels  ;  on  1600  level  width 
of  this  leached  ore-bearing  material  is  315 
ft.  ;  on  other  levels  similar  condition  to 
that  on  1600  is  shown  for  distance  driven. 
On  1600.  a  promising-  bociv  of  oxi'Uzed  ore 
was  cut  90  ft.  from  station,  which  it  is 
expected,  will  be  cut  again  on  17o0  when 
drift  reaches  proper  point.  Station  now 
being  opened  on  that  level,  and  will  soon 
be  started  on  1800.  Denn  extends  4500  ft. 
along  Dividend  fault,  and  leached  material 
that  has  been  opened  from  1100  to  1830 
ft.  is  supposed  to  lie  along  fault  for  entire 
length  of  contact  Such  a  body  of  leached 
material  under  1100  ft.  of  >3onglomerate  con- 
sidered unusual.  Since  resuming  work 
Denn  has  spent  over  $1,000,000  in  devel- 
opment. 

HELEN  DOME  (Bowie) — New  machin- 
ery being  installed.  Ore  carries  gold  and 
silver  and  about  2%  copper. 

GREAT  WESTERN  (Courtland)— W.  J. 
Young,  principal  owner,  overseeing  sinking 
of  new  shaft  and  other  development.  Power 
house  being  equipped  with  newer  types  of 
machiner.v.  Electric  po\\"er  .  to  be  used 
throughout.  Shipments  of  relatively  high- 
g^rade  copper  ore  being  made  to  Douglas. 

LEADVILLE  (Gleeson) — Two  carloads 
of  ore  a  day  to  be  shipped  to  Douelas. 
Property  in  charge  of  owner,  William 
Holmes. 

SHANNON  (Gleeson)— Recently  shut 
down  Copper  Belle  property,  dropping  60 
iTiiners. 

Gila  County 

IRON  CAP  (Globe) — Plans  made  for 
600-ton  mill  to  handle  large  quantity  of 
milling  ore  developed  in  sloping  shipping 
grade. 

SUPERIOR  &  BOSTON  (Globe)— B.  G. 
Peane.  Mayor  of  Miami,  made  superin- 
tendent, succeeding  A.  L.  Graham. 

SULPHIDE  COPPER  (Miami)— Pur- 
chased 14  claims  in  Pinal  Mountains,  at 
head  of  Russell  Gulch,  from  Mrs.  Clara 
Kinney,  of  Globe. 

VAN  DYKE  (Miami) — Sinking  deep 
shaft  to  orebody  developed  by  drill- 
ing and  assumed  to  be  extension  of  Miami 
company's   deposit. 

Moliave    County 

HACKBERRY  (Hackljerrv) — New  mill 
ready  for  operation.  Bins  filled  with  good 
ore  fro!n  600  level ;  body  proved  down  to 
800   feet. 

RURAL  (Mineral  Park) — Taken  over  by 

M.  B  Dudley  and  others,  of  New  York 
New  hoist  and  pumps  already  in  place. 

GOLD    DUST     (Oatman) — Working    two 

shifts.  New  equipment  added  for  deeper 
development. 

GOLD  ORE  (Oatman) — A.  C.  Werden, 
manager,  states  that  company's  troubles 
have  been  fidj;is-ted  and  that  deeper  de- 
velopment will  be  started  from  700  level. 

RECORD  LODE  (Oatman) — Crosscut 
on  500  level  has  passed  through  20  ft. 
of  vein   matter. 

Pima  Connty 

BEACH     (Tucson) — Property     In     Babo- 

ciuivari  district  to  have  new  mill.  Excava- 
tion started.  Plant  to  be  installed  by 
.Tames  M.   Douglas. 

.Santa    Craz    Coanty 

EXPOSED  REEF  (Patagonia) — Main 
sh;(tt  being  sunk,  preparatory  to  drifting 
for  vein  at  depth. 

BACA     FLOAT     (Tuliac)  — Company     in- 
corporated by  A.  R.  Grund.  of  St.  Louis,  to 
work  old  mines  on  Baca  Float  grant,  lately 
purchased  from  .Tames  W.  Bouldin  and  Wel- 
don  Bailey. 


YaAapai    County 

CONGRESS  CONSOLir'.\TED  MINES 
(Congress  Junction) — Sheriff's  deed  given 
to  Attorney  T.  G.  Norris.  of  Prescott, 
grantee,  for  15  patented  mines  in  Martinez 
district,  five  patented  mines  in  Big  Bug  dis- 
trict, mining  equipment  in  both  sections 
and  broad-gage  railroad  froiu  Congress 
.1  unction.  Judgment  given  last  August. 
Congress   mills   now   being   junked. 

ABE  LINCOLN  (Constellation) — Cross- 
cutting  on  660  level  for  known  orebody, 
180   ft.   distant. 

GADSDEN  (Jerome) — At  1250  ft.  from 
1200  station  is  crosscutting  throu,gh  schist 
full  of  chalcopyrite  stringers  with  8-in. 
streak   of  high-grade. 

JEROME  VERDE  (Jerome) — Maintop 
orebody  proved  to  have  1 7  ft.  of  high- 
grade  copper  ore.  Drifting  north  on  this 
at  rate  of  5  ft.  a  day.  U.  V.  Extension 
line  only  30   ft.   away  in  other  direction. 

UNITED  VERDE  EXTENSION  (Jerome) 
About  200  ft.  remains  to  be  driven  in 
haulage  tunnel,  where  heading  had  been 
reduced  to  drift  size  to  expedite  work  and 
the  draining  of  mine  water.  Mine  heading 
abandoned  On  making  connection  tunnel 
will  be  enlarged;  much  of  it  concreted  and 
uack  laid.  Lowei  250  ft.  of  Audrey  shaft 
being  concreted.  Will  also  concrete  entire 
Edith  shaft.  Company  employing  400  men. 
half  of  normal  force.  Announcement  of  re- 
newal of  strike  apparently  given  no  at- 
tention by  district  workmen  employed. 

CAT.IFORM.1l 

Calaveras   County 

CALAVERAS  COPPER  (Copperopolis) — 
Force  reduced  to  essential  operation  and 
development  on  1200  level,  the  deepest 
working,  where  good  ore  is  being  mined. 
Treatment  plant  being  repaired.  Physical 
condition  of  mine  said  to  be  best  in  history. 

ROYAL  (Hod.'ion)- Frank  Tower  and 
Jack  Maltos  extracting  good  ore.  Expect 
to  place  old  mill  in  operation  soon. 

BLACK  WONDER  (Westpoint) — Sold 
to  San  Francisco  men.  Equipped  with  new 
machinery.  Motor  trucks  to  be  installed 
to  haul   ore   to   railroad   at   Valley   Springs. 

SA'RT.'ER  (Westpoint) — To  be  operated 
under  bond  by  Easy  Bird  Mining  Company. 

Del  Norte  County 

PRESTON  PEAK  DISTRICT  attracting 
attention  of  Chicago  men.  said  to  have 
optioned  89  quartz-mining  claims  in  ex- 
treme northern  edge  of  Del  Norte  County 
and  lands  embracing  townsite  of  Waldo. 
Ore.  Much  of  this  was  held  by  Del  Norte 
Ciaimholders'  Association,  wliich  sold  to 
Del  Norte  Mining  Corporation,  of  which 
A.  C.  Ross  is  a  principal.  Railroad  con- 
struction from  Crescent  City  to  tap  dis- 
trict is  considered. 

OWL  CHROME  (Crescent  City)  —  High- 
grade  silver  ore  reported  by  Silas  Wliite.  of 
French  Hill  district. 

£)dorado    County 

BIG  TUNNEL  SLATE  (Placerville)  — 
Optioned  by  Albert  Ball,  who  is  planning  to 
develop  with  force  of  30   men. 

GEORGIA  HILL  (Placerville) — Optioned 
by  San  Francisco  men.  who  will  deepen 
workings  in  extensive  gravel  deposit.  Sit- 
uated in  Yankee  Jim  district.  Large  pro- 
ducer in  early  days. 

ln.ro  Coanty 

SILVER     REEF      (Bishop) — (3ood-grade 
silver  ore   disclosed   at    60-ft.    depth    in   vein 
carrying  shoots  from  4  to  24  in.  wide.  Ship- 
ment of   300  sacks  averaged   $250   a  ton. 
Kern     County 


Nevada    County 

CALIFORNIA  PLACER  (Nevada  City) 
— Two  hydraulic  giants  in  operation  in 
Missouri  Canyon.  Twenty  men  employed, 
f^xtensive  area  of  rich  placer  ground  de- 
veloped. Tailings  impounded  back  of  bar- 
rier across  canyon  ne.ar  Greenhorn  River. 
Large  producer  in  early  days.  J.  C.  Cort- 
ner,  auperlntendent. 


Placer   County 

LIBERTY  HILL  (Dutch  Flat) — Hydaulie 
operation  started.  Late  storms  have  pro- 
vided abundance  of  w^ater.  Holdings  in- 
clude Maguire  mine,  one  of  largest  gravel 
mines  in  county. 

San  Bernardino    Coanty 

ATOLTA  (Atolia) — Retimbering  mine  in 
I)arts.  New  concentrating  tables  being 
added  to  milling  equipment. 

Santa    Clara    County 

MAGNESITE  SHIPMENTS  from  West- 
ern Development  Co.'s  property  on  Red 
IVIountain  to  be  resumed  upon  completion 
of  reorganization  of  company.  Producl 
will  be  hauled  by  motor  truck  to  Liver- 
iiiore  for  rail  shipment. 


Shasta    Co 


nly 


REID  (Redding) — To  deepen  1000-ft. 
shaft  tc  1200  ft.  Ore  shipped  to  Mammoth 
smeltery,  at  Kennett  and  used  as  flux. 
Series  of  winzes  disclosed  large  low-grade 
orebodies    below    1000    feet. 

Sierra    Connty 

KIRKPATRICK  (Downieville)  —  New 
.eravel  mill  installed  and  ready  for  test 
run.  Capacity.  150  tons  in  24  hours.  Large 
amount   of   cemented   gravel    blocked   out. 


Tuoli 


County 


DONDERO  (Columbia)  —  To  install 
dredge  for  working  old  placer  ground  at 
■i  ankee  Hill. 

DEL  MONTE  (Groveland)  —  To  be  re- 
opened aiter  long  idleness.  Shaft  being  re- 
timbered  and  new  machinery  installed.  H. 
M.  Hanley,  superintendent. 

SHAWMUT  (Shawmut) — Reported  that 
mine  will  be  reopened.  Shut  down  owing 
to  high  costs. 

IDAHO 

Shoshone    County 

BUNKER  HILL  &  SULLIVAN  (Kellogg) 
— Remodeled  Sweeney  mill,  formerly  owned 
by  Federal  company,  to  treat  large  tailings 
dump,  which  averages  13%  lead.  Handles 
400  tons  of  tailings  in  16  hours.  Makes 
middling  product  assaying  lOTc  lead.  4  oz. 
silver  and  20%  iron,  which  makes  it  desired 
by  smeltery  for  fluxing.  Second  product  is 
flotation  concentrates,  which  assay  25^/0 
lead  and   IS   oz.  silver. 

NATIONAL  (Mullan) — New  orebody 
struck  in  raise  from  800  level  believed  to 
be  best  in  mine.  Work  suspended  soon 
after  stril<e  was  made,  on  account  of  re- 
pairs in  mill,  which  will  require  probably 
30   days. 

HECL.A.  (Wallace) — Teased  mill,  which 
has  been  handling  ore  from  Oreornogo  v'ein 
closed  down.  This  ore  carried  large 
per  cent,  of  zinc  and  was  treated  in  another 
mill.  Hecla  mill  not  being  equipped  for  its 
recovery.  Zinc  has  practically  disappeared 
from  the  ore  and  it  will  now  be  treated  in 
company's  mill  at  Gem. 

SUCCESS  (Wallace) — Company  has 
leased  all  ground  from  700  to  200  level  and 
will  receive  20%  royalty  on  all  lead  ship- 
ments and  15%  on  zinc.  Lessees  take  care 
of  company's  property  and  relieve  it  of  all 
expense  while  shut  down.  Ground  above 
200    level    remains    under   lease. 

KANS.\S 
Joplin  District 

WAi^HUSETTS  (P.  O.,  Commerce,  Okla.) 
— Will  begin  erection  of  second-hand  mill 
soon  at  Treece.  Kan.  August  MayerhofC. 
manager,    in   charge. 

COMMERCE  M.  AND  R.  (P.  O..  Miami. 
Okla.)- — To  begin  erection  soon  of  sludge 
mill  near  Blue  Mound.  Kan.,  to  handle 
sand  tailings  at  Webber  mine.  Capacity 
estimated  75  tons  per  shift.  Will  take 
about  30  days.  John  Newton,  general 
superintendent,  in  charge.  G.  L.  Coleman, 
general  manager. 

KING  BRAND  (P.  C.  Plcher,  Okla.)  — 
Will  start  soon  to  open  ground  to  erect 
new  concentrator  at  Treece.  Kan.  Wes- 
ley Landrum.  superintendent,  In  charge 
of  work. 
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MICHIGAN 

Copper  Distrirt 
ISLE  ROYALE  (Houghton) — Production 
will  be  down  to  60.000  tons  ore  per  month 
bv  Apr.  1.  coming  from  three  shafts.  N"o. 
7  shaft  shut  down  recently,  and  hoisting  to 
cease  in  other  shafts,  at  which  worl<  will  he 
confined  to  oiiening  up  new  ground.  Im- 
portant econom.v  effected  by  stopping  ship- 
ments across  Portage  Lake  to  Point  Mills 
stamp  mill  and  running  Isle  Royale  mill  at 
full  capacity. 

COPPER  RANGE  (Painesdale) — Approx- 
imate ore  tonnage  from  three  mines  in 
February  was  77.950.  Champion  shipping 
45.700.  Baltic  20.250.  and  Trimountain  12.- 
000    toils. 

MINNKSOT.\ 
Cuyuna     Range 

PRELIMI.VARIES  FOR  STRIPPIXG  in 
Section  l»-46-29.  near  Kiverton.  completed. 
Winston-Deare  Co.,  contractors,  for  John 
A.  Savage  interests. 

BONNIE     BELL     (Ironton) — This     prop- 
erty   of    Liberty    .Mining   Co.    shipping    6000 
tons   monthly   high-grade   non-bc?sem»  r   ore 
direct   to  Zenith   Furnace  Co..   Puluth. 
MrHnbi    Range 

PICKANDS  MATHER  (Coleraine)— In- 
stallation of  concentrating  machinery  at 
Danube  mine  between  Coleraine  and  Bovey 
progressing.  Will  constitute  one  unit  with 
capacity  of  3500  tons  in  24  hours.  AUis 
Chalmers    Manufacturing   Co.,    builders. 

BOWE-BURKE  'Eveleth)  —  Operations 
suspended    indefinitely. 

BURNS  (E^■eleth> — Operations  reduced 
to  one  shift. 

FAfLT  AND  JEAN  MINES  (Eveleth)— 
rio-sed  owing  to  lack  of  stockpile  room. 
"Will  resume  with  opening  of  navigation. 

CLEVELAND-CLIFFS  (Ribbing) — Pre- 
paring to  install  plant  at  new  Bourne 
property  at  Hibbing.  recently  leased  from 
Great    Northern    Iron    Ore    properties. 

OLIVER  IRON  (Hibbing)— Concreting 
Carson  Lake  .shaft.  Concrete  starts  at 
depth  of  165  feet. 

rTIC.\  (Hibbing) — Electric  pumps  to  be 
installed. 

BENNETT  (Keowatin) — Electric  pumps 
to  be   installed. 

MISSOVRI 
■loplin    DiHtrict 

TrLSA-PITTSBl'RG  (Waco) — Moving 
old  Neosho-Granby  mill  from  near  Dia- 
mond. Mo.,  to  Waco.  Will  take  about  two 
months.  Mr.  O'Connor,  general  manager 
In   charge. 

VVOMMACK  &  CO.  (Webb  City)— Sink- 
ing shaft  .-ind  erecting  second-hand  con- 
centrator. Edgar  Wommack,  manager,  in 
charge. 

MONTANA 
Jeirrrnnn    County 

MONEY  LODE  (Clancey) — New  equip- 
ment  to   be    installed. 

ANGELICA  (Wickes)- Galena  ore  cut 
In  breast  of  4000-ft.  tunnel.  900  ft.  below 
surface ;  faulted  and  thrown  100  ft.  to 
south. 

LLOYD-rROSSLEY- (Wlckea)- Ore  cut 
by  west  drift  from  heading  of  3000-ft. 
croMicut   tunnel. 

I^wIh    and    Clark    County 

HELENA  (Helena) — Drifting  south  on 
vein  at  400  level  and  crosscutting  west  60 
ft.   to  contact. 

TOWSLEY  (Marysvllle)— Sinking  shaft 
on   vein. 

Powell    County 

MfiNARCH  (Elllston) — Building  roncen- 
for.  I*arge  body  lead-silver  ore  developed. 
Railway  one  mile  long  to  he  built  from 
mine  to  mill. 

Mineral  Counly 

TARBOX  (Saltese)  —  Development  war- 
rnnlB  mnslrucllon  of  mill,  nrrording  to 
statement  by  manager  I/aree  body  milling 
ore  developed  on  800  and  looo  levels  Pro- 
iKiKed  to  erect  150. Ion  mill  If  financing  can 
be   arranged. 

BO.STfi.V   A    MONTANA    DEV     (Butte)- 

Work    train*    eiperled    to    be    In    operation 

=..,.,,    .,v,.r    tii'.r.'    ili;in    half    of    dlslanc    to 

'  MR    .Snulhern    Ry  : 

'*"rn    by    June    IB. 

r    plant    at    upper 

IK        Drifting    will 

«>:,ri   ....   i,...i>    ..f  lujliing  ore   IS-20  fl.   wide. 

nrTTK  «  SIPEItlOR  (Butte)  — Argti- 
m<-nf<i  h.-irrl    (irclnning  Mar.   I!>  In  Supreme 

'' •      "     -'       -'    •-      D     C.    on    appeals    by 

n  from  Federal  Court 
injunctions  to  restrain 
from   Infringing  on   fiota- 


TUOLUMNE  COPPER  (Butte) — Contro- 
versy with  metal  trades  resulted  in  engi- 
neers being  called  off  jobs  at  Main  Range 
mine  Mar.  20  and  suspension  of  mining 
operations.  Seventy  men  rendered  idle. 
NEVADA 
Lyon   County 

BLL'ESTONE  M.  AND  S.  (Yerington)  — 
Mine  shut  down  on  Mar.  1  for  six  months, 
awaiting  readjustment  of  copper  situation. 
During  shut-down  mill  capacity  will  be 
doubled  to  approximately  1000  tons  per 
dav.  Flow  sheet  to  remain  unchanged,  ex- 
cept for  installation  of  K.  &  K.  flotation 
machines.  During  last  few  months  mill 
has  made  extraction  of  about  909'^,  with 
average  ratio  of  concentration  of  12  to  1 
on  2':r  ore.  Foregoing  stated  by  Samuel 
W.  Cohen,  vice-president  and  general  man- 
ager. 

Mineral   County 

SIMON  LEAD  (Mina)— Large  body  of 
silver-lead  ore  being  developed  23  miles  east 
of  Mina.  On  300  level  orebody  has  been 
developed  on  hanging  wall  for  270  ft.  and 
a  crosscut  driven  76  ft.  in  ore.  Zinc  con- 
centrated separately.  Company  planning 
200-ton  concentrator. 

OKLAHOM.-V 
■loiilin     District 

BECK  (Picher) — Moving  old  Melrose  mill 

from     Quapaw     field     to     Picher.       Erection 

expected    to    be    complete    within    60    days. 

Mr.    Beck,    general    manager,   in   charge. 

VTAH 

Juab    County 

TINTIC  SHIPMENTS  week  ended  Mar. 
15    were   157    cars. 

COPPER  LEAF  (Eureka) — Suit  filed 
by  Arizona  corporation  against  company 
to  decide  title  to  claims  alleged  to  have 
been  located  in  conflict  with  claims  filed 
on    at    earlier   date   by   complainant. 

IRON  KING  'Eureka) — Large  deposits 
of  iron  ore  for  fluxing  to  be  more  easily 
marketable  with  completion  of  Goshen 
Valley  road  to  this  property  and  Tintic 
Standard.  .\lso  seeking  to  develop  exten- 
sion of  Tintic   Standard  ore  zone. 

TINTIC  ST.\NDAUD  (Eureka) — Shaft 
to  1450  level.  Much  new  equipment  in- 
stalled and  development  maintained.  Com- 
I)any  largely  interested  in  projected  Goshen 
Valley  R.  R..  which  will  furnish  easier  out- 
let to  large  tonnage  blocked  out. 
Salt     Lake     County 

GREATER  CONSOLIDATED  MINES 
(.Altai — Tunnel  starting  from  Maxfield 
mine  in  Big  Cottonwood  proposed  to  cross 
iirder  Cardiff  over  into  Little  Cottonwood 
canyon. 

LITTLE  COTTONWOOD  TRANSPOR- 
TATION (Altai — Narrow-gage  line  ,  to 
Wa.satch  being  put  in  condition  for  spring 
hauling  after  winter  snows.  Capacity  in- 
■reased  by  additional  Shay  engine,  making 
total  of  three  engines  owned  Good  ship- 
ments expected  after  winter  of  development 
work    in    mines. 

SOUTH  HECLA  (Alta) — Week  ended 
Mar.  15  seven  cars,  or  300  tons,  of  ore 
shipped.  Important  development  work  in 
jirogress  in   East   Side   workings. 

OHIO     COPPER      (Bingham     Canyon)  — 
Operations     at     mine     and     mill     su.spended 
about  Mar.   10,  owing  to  market  conditions. 
Nummll    Counly 

PARK  CITY  SHIPMENTS  week  ended 
Mar.  15  were  4.085.600  lb.  of  crude  ore 
and    concentrates. 

SILVER  KING  COALITION  (Park  City) 
—Larger  force  being  employed.  Upper 
levels  to  be  operated   under  leasing  system. 

SILVER    KING   CONSOLID.\TEI>    (Park 
Cllv)  —  Itftter  reroverli'H  being  made  at  new 
mill.       Lead-silver    concentrates    only    being 
shipped.      Zinc   held    for   better  market. 
Tooele     County 

WESTERN  UTAH  MINING  jtWendi.verl 
— Silver-lend  ore  of  good  grade  reported  at 
this  property  In  Silver  Island  flisirlct.  16 
miles  from  Wendover.  and  about  a  mile  from 
'Oelhln  I.F  Roy,  producer  of  limited  ton- 
nage  of    high-graile    onv 

WASIIINtiTDN 
Kerry    Counly 

IX~>NE  PINE  SURPRISE  (Republic)  — 
Deeds  filed  at  Ferry  Counly  record  otllce  on 
Mar  13  cuMvevi-ig  l,<>'ie  Pine  Surprise  group 
to  Northporl  Smelling  and  Refining  <^o 
'I're  and  smeltery  both  r.mlrolled  by  Day 
Interests. 

Okannaan  County 

ARKINS  AND  GRANT  (Nlghthawk)  — 
Installing  50-ion  mill  on  proiwrly.  recently 
lH>"ded  All  machinery  purchased  for  pres- 
ent More  probably  required  later,  but  nol 
specified. 


Stevens    County 

UNITED  COPPER  (Chewelah)  —  High- 
grade  streak  of  silver  ore  recently  cut  con- 
tinues strong  in  winze  being  sunk  from  1300 
level.  Lidgerwood  electric  hoist,  capable 
of  operating  to  1000  ft.,  purchased  and  will 
be  installed  as  soon  as  cable  is  received. 
New    15-drill  compressor  to  be  added. 

LOON  LAKE  COPPER  (Loon  Lake) — 
T^venty-five  men  employed  in  preparing  for 
construction  of  concentrator.  Will  double 
this  force  when  construction  begins. 

SP(1K,\NE  COPPER  (Loon  Lake) — Will 
resume  operations  soon. 

C.*N.*D.A 
Britinh    Columbia 

FLORENCE  SILVER  (.Ainsworth) — Body 
of  lead-silver  ore  opened  up  in  \-irgin  ter- 
ritory from  No.  2  tunnel  level ;  lies  west  of 
original  body,  which  was  sloped  to  surface. 
Distance  to  surface  on  dip  is  500  ft.  Down- 
ward continuation  cut  on  fifth  level  360 
ft.  lower  down  on  dip.  Milling  resumed  on 
two-shift  basis.  Will  put  on  third  shift 
soon. 

R(~)SEBERY  -  SURPRISE  (Rosebery)  — 
Rebuilding  assay  office  recently  burned. 
most    of   contents   having   been    saved. 

SALMON-BEAR  RIVER  (Salmon  River) 
— Under  development  by  R.  K.  Neill.  of 
Spokane.  Shipping  gold-silver  ore  to  smel- 
tery. 

SILVERSMITH  (Sandon)  —  Tenth-level 
drift  reported  still  In  oreshoot.  Another 
carload  of  high-grade,  making  thirteen  in 
all.  ready  to  ship  to  smeltery.  Shipments 
running  about  40*7  lead  and  90  oz.  silver 
per  ton. 

GRANBY  CONSOLIDATED  (Vancouver) 
— February  production  of  copper  was  2.- 
610.737  lb.  (January.  3,156.486).  Anyox 
plant  contributed  2.072.997  lb.  ;  Grand  Forks 
plant   537.740  pounds. 

Ontario 

BAILEY  (Cobalt) — Provided  sharehold- 
ers ratify  proposed  amalgamation  with 
Northern  Cu.'^toms  concentrator,  work  of 
reopening  mine  will  be  started  at  once  after 
shutdown  resulting  from  years  of  litiga- 
tion. 

FOSTER  (Cobalt) — .\  substantial  ton- 
nage of  milling  ore  being  opened  up  on 
first  level  and  co-siderable  cobalt  ore  taken 
from   second   level. 

NATIO.VAL  (Cobalt) — Will  diamond  drill 
copper    property    at    Temagami. 

OPHIR  (Cobalt) — High-grade  oreshoot 
recently  discovered  only  10  ft.  long:  In- 
dicates promising  territory.  Crosscut  being 
run  on  100  level  to  meet  vein  cut  on  410 
level. 

RIGHT  OF  WAY  (Cobalt) — At  annual 
meeting  held  at  Ottawa  Mar.  24  sharehold- 
ers were  asked  to  authorize  issue  of  treas- 
ury stock  at  3c.  a  share,  proceeds  to  l>e  used 
for  development.  Profits  last  year  only 
$2000. 

BUFFALO-KIRKLAND  (Kirkland  Ijike) 
— Capital  stock  Increased  from  Jl. 600,000 
to   $2,000,000. 

KIRKLAND  LAKE  GOLD  (Kirkland 
lake) — New  mill  will  be  «i<irted  when  sup- 
plies  of   chemicals   are   received. 

TOUGH  OAKES  (Kirkland  Lake)- Min- 
ing operations  resumed  Plans  being  pre- 
pared for  connecting  underground  workings 
with  thove  of  Burnslde 

MURRAY  MOGRIPGE  (I>nrder  Ij»ke)  — 
To  be  reonened.  Pro|»erty  has  considerable 
tonnage  of  low-grade  ore  developed  above 
200   level. 

DA^'IDSON  (Porcupine) — New  orebody 
recently  oi»ened  up  at  500  level  has  been 
rrosscu'  for  30  ft  without  reaching  foot 
wall.  Vein  throughout  stated  to  maintain 
gold  content. 

DOME  (Porcupine) — Expects  to  be  treat- 
ing 500  Ions  a  day  In  May.  Announcement 
of  start  of  milling  operations  comes  as  sur- 
prise. 

IMPERIAL  (Porcupine) — Plans  reorgan- 
Ixatlon.  Proposed  lo  give  shareholders  one 
new  share  for  each  two  now  held  New 
s'ock   now   being  offered   at    10c.   a   share. 

SCHUMACHER  ( Porcupine)- To  be  re- 
opened  and   shaft   sunk   to    1 000   level. 

NICU  STEEL  CORPORATION  (Wet- 
land)— Considering  erection  of  ore-smelling 
plant  and  steel  plant  Site  and  capacity 
not  yet  decided  upon  .Al  present  making 
"NIcu"  steel  In  plant  baaed  by  company. 
llelKlnn    Congo 

UNION  MINIERE  PE  HAUT  KA- 
TANGA (Ellsniiethvlllel— February  produc- 
•  'nn  of  coMper  was  3  877.891  lb.;  January. 
3  316,900  pounds. 


March  29,  1919  ENGINEERING   AND    MINING   JOURNAL  595 

simwiimimimiuiiiiiumimmiMiiiuuuuuuuumumiiiuiiuiiMiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiii^^  niiiiiniii ikhi im iiiuiiiiiin iiiiiiiiniiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiuiiuiiiiiiiiiiiiiiuiimiiiiiiiiiiii| 


The  Market  Report 


; iiiiiiiiniiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>iiii"i>iiiiiiiii"i">""< l> "" """""" ' iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiniiiiiiiiiniiiiiiiiiiiuiiuiua 


SILVER  AN"D  STERLING  EXCHANGE 


Silver 

Mar. 

Sterl- 
ing 
E.X- 

chanire 

Silvei' 

Mar. 

change 

4  7000 
4  7100 
4.6400 

New 
York. 
Cents 

lOlS 
1015 
lOlt 

Lon- 
don, 
Pence 

New 

York, 
Cents 

Lon- 
don. 
Pence 

20 
21 
22 

4^1 
47J 

24 
25 
26 

4   6200 
4.6250 
4.6150 

lOli 
101} 
lOli 

473 
4''A 
49A 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  arc  in  cents  per  troy  ounce  of  bar 
silver.  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IX   XEAV    YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Mar. 

lytic 

Spot.t 

N.  Y. 

St.  L. 

14} 

5   15 

4,90 

6   12! 

20 

@I4J 

68 

©5-25 

®*?.l 

©6.17! 

14J 

5    15 

4  90 

6.  15 

21 

@14i 

68 

@5  25    @4.95 

©6  20 

14J 

5, 15  i      4  90 

6   15 

22 

@15 

68 

@5  25    ©4.95 

©6  20 

15 

24 

©15,10 

(a) 

©5,25    ©4.92; 
4  87! 

©6.22; 
6.l7i 

25 

,@4.92S 

@6.22i 

15 

5   15   1      4.85 

6.175 

26 

©15.10 

(«) 

©5  25  l@4.90 

©6.22; 

(fi)  Xo  quotations. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  tne  best  of  our  judgment  the  pro- 
vailing  values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New- 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point.  ,  ,.  ,  , 

Quotations  for  copper  are  for  ordmary  forms  of 
wire  bars,  ingot  bars  and  cake.s.  For  ingot*  an  extra 
of  0,  05c.  per  lb.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  arc  sold  at  a  dis- 
count of  0   I  25o.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  Y'ork  price  at  35c. 
per  1 00  lb.  above  St.  Louis, 

tFor  American  tin  of  99%  grade. 


Copper 

Tin 

Lead 

Zinc 

Stan 

dard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Mar. 

Spot 

3M. 

Spot 

20 
21 
22 
24 
25 
26 

77 
78 

78 
79 
79 

74; 

75" 

75 
76 
77 

82 
82 

82J 
83 
83 

238; 
238 

238 
238 
240 

233} 
234! 

234; 
234} 
236 

28 
28 

28 
28 
28 

27 
27 

27 
27 
27 

39 
39 

38; 

38S 
39 

■The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  224U  lb. 


Metal  Markets 

NEW    YORK — .Mar.    36.    1919 

The  chief  feature  in  the  market  this  week 
na"!  the  development  of  an  active  demand 
for  copper  from  domestic  consumers,  which 
had  the  effect  of  advancing  the^  price  a 
little.  Lead  was  very  dull.  Zinc  held  firm- 
ly on  the  transaction  of  moderate  business 
from    day   to    day. 

There  is  much  extensive  reconstruction 
and  repair  work  to  be  done  in  Oreat  Britain 
and  elsewhere  in  Europe,  but  everything  is 
delayed  pending  settlement  of  the  peace 
ternis  and  advent  of  industrial  quietude. 
In  France,  industry  is  absolutely  at  a 
standstill,  owingr  to  disorganization  of 
transport  and  the  general  financial  situa- 
tion but  improvement  should  soon  become 
noticeable.  Imports  into  Fiance  are  pro- 
hibited    and,    according    to    latest    mail    ad- 


the  prohibition.  Quotations  in  France  in 
the  early  part  of  March  were  as  follows; 
Copper,  270  francs ;  zinc,  ordinary,  140 
francs;  zinc,  refined.  153  francs;  lead.  100 
francs. 

Copper — A  considerable  business  with  do- 
mestic consumers  began  to  develop  on 
Mar.  20,  and  on  Mar.  21,  22,  and  24  there 
was  some  rather  large  business  done,  brass 
makers  being  buyers,  among  others.  Up 
to  the  end  of  Mar.  22  the  business  in  the 
main  was  done  at  15c..  delivered.  10  days, 
which  probably  averaged  anout  14.85c.,  cash. 
New  York.  There  was  .some  shading  of 
that  price  on  orders  for  deliveries  to  near- 
by works,  and  some  business  was  taken 
on  the  basis  of  14.75c.,  cash,  New  Y'ork. 
On  Mar.  24,  business  was  still  done  at  15c.. 
regular  terms,  after  whicb  ISSc  regular 
terms,  was  asked  and  received,  and  during 
the  afternoon  some  smaller  business  was 
done  at  15}c..  regular  terms,  equivalent  to 
about  15.10c..  ca.sh.  New  Y'ork.  On  Mar. 
2fi  business  was  done  on  the  basis  of  15i3i 
15.10c..  cash.  New  Y'ork,  but  the  amount 
was  considerably  less  than  during  previous 
days. 

We  heard  of  only  one  sale  for  export 
during  the  week,  and  this  was  a  belated 
acceptance.  It  appeared  that  the  export 
business  of  last  week  was  in  anticipation 
of  the  decline  in  sterling  exchange,  and 
with  the  advent  of  that  new  feature  orders 
from  abroad  ceased. 

The  domestic  business  of  this  week  was 
largely  done  on  the  basis  of  new  terms, 
formulated  by  one  of  the  producers,  to 
which  the  others  are  conforming.  Ac- 
cording to  these  terms,  copper  is  sold  at 
prices  including  delivery  to  the  buyer,  who 
is  allowed  10  days  from  time  of  shipment 
in  which  to  make  payment  if  the  delivery 
be  in  the  territory  east  of  Pittsburgh  and 
Buffalo.  Other  times  are  allowed  for  other 
territories. 

The  arrangement  between  the  producers 
and  the  Oovernment  for  the  liquidation  of 
the  stocks  of  copper  of  the  latter  are  now 
practically  consummated,  the  Government 
having  made  announcement  to  this  effect. 
It  remains  only  for  the  formal  contract 
to  be  ratified  by  the  producers.  The  ar- 
rangement will  go  into  effect  Apr.  1.  after 
which  the  Government's  copper  will  be 
liquidated  in  monthly  installments  spread 
over  15    months. 

The  War  Department  announces  that  an 
agreement  lias  been  reached  for  the  sale 
of  about  100. 000. 000  lb.  of  copper,  in  addi- 
tion to  copper  scrap,  the  prices  to  be  gov- 
erned by  the  average  i)ublished  quotations 
in  the  "Engineering  and  Mining  .Journal." 
In  a  statement  made  public  by  the  director 
of  sales  it    is  said: 

"An  agreement  has  been  readied  whereby 
the  United  Metal  Selling  Co..  representing 
the  copper  producers,  will  sell  for  the  War 
Department  approximately  100.000.000  lb. 
of  copper,  and  also  whatever  amount  of 
copper  scrap  the  War  nepartment  has  to 
di.spose  of.  Not  less  than  5,000.000  lb.  of 
copper  will  be  delivered  by  the  United 
States  to  the  copper  jirodiicers  each  month 
for  a  period  of  10  months  and  then  10.000.- 
000  lb.  of  copper  per  month  will  be  de- 
livered for  a  period  of  5  months, 

"It  was  further  agreed  that  the  amounts 
delivered  to  the  cappir  producers  would 
be  at  least  10^^  of  their  total  sales,  and.  in 
the  event  of  good  market  conditions,  the 
copper  producers  would  take  in  excess  of 
this  amount.  The  copper  will  be  sold  by 
the  cojiiier  producers  at  market  firices  as 
determined  by  the  average  published  quota- 
tions. A  small  consideration  will  be  al- 
lowed the  coiiper  producers  in  marketing 
copper  for  the  Government  to  cover  ex- 
penses of  sales." 

Copper  SlieetH — The  base  price  of  copper 
sheets  is  22Jc.  per  lb.  Copper  wire  is  quoted 
at    17Jc.   per  lb.    f.o.b.    mill,   carload   lots. 

Tin — On  Mar.  24  American  smelters  were 
notified  bv  Mr.  .\rmsbv  to  cea.-^e  selling  tin 
in  lots  of  less  than  five  tons.  Without 
questioning  the  authority  for  these  instruc- 
tions, the  smelters  deferred  to  them,  ana 
therefore  the  domestic  market  was  inter- 
rupted on  that  day.  The  demand  for  tin 
in  small  lots  had  been  increasing  materially. 
It    was    understood,    undnubtedlv,    that    the 

«i-o,-ontinr,       ,if       11,..       fillinr-       r,f       «Mir-li       .ir/lors 


would  promote  tlie  allocation  of  the  tin 
held  by  the  U.  S.  Steel  Products  Co.  that 
remains  to  be  distributed.  Inasmuch  as 
smelters  though;:  mat  the  sooner  it  is  done, 
and  the  soone.-  we  have  a  free  market,  the 
better  it  win  be,  there  was  no  particular 
use  in  resistance, 

Lead — This  market  was  extremely  dull, 
and  the  amount  of  business  that  was  con- 
summated was  almost  negligible.  The  prin- 
cipal producer  maintains  an  unchanged 
price.  Other  producers  talk  about  con- 
cessions, but  have  not  effected  sales.  Dur- 
ing the  last  week  quotations  have  been 
merely  nominal,  except  in  St.  Ivouis.  where 
an  actual  decline  was  registered. 

London  expects  that  the  price  for  pig 
lead  will  settle  at  some  point  between  £20 
and  £24.  However,  it  is  possible  that  the 
situation  may  be  affected  by  interference 
with  the  Spanish  production,  there  being 
a  good  deal  of  unrest  in  Spain. 

A  typographical  error  occurred  in  the  lead 
price  for  Mar.  17  in  last  week's  market  re- 
port. In  place  of  6.15c.  the  figure  should 
have  been  5.15c.  and  the  price  of  lead  for 
that  day    5. 15(5)5, 25c. 

Zinc — Small  business  was  done  from  day 
to  day  at  prices  a  little  firmer  that  those 
of  last  week,  but  the  noteworthy  feature 
was  the  sale  of  two  lots  for  export  to 
Great  Britain  at  prices  a  trifle  higher  than 
what  could  be  realized  in  this  market,  the 
explanation  of  this  being  that  some  of  the 
cheaper  sellers  have  no  means  of  doing 
export   business. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $11  pep  100  pounds. 


Other   Metals 


Aluminum — Prices  quoted  range  from 
29 (g  31c.      Unchanged. 

Antimony — It  is  .'eported  that  the  Gov- 
ernment is  ,=oon  going  to  sell  1250  tons 
of  its  stock  of  antimony.  It  was  probably 
this  threat  that  had  a  depressing  effect 
on  the  market,  which  declined  to  63c.  for 
spot  on  Mar.  21.  and  closes  at  that  figure. 
March-April  shipments  are  quoted  at  Gaff; 
6i    cents. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  J3.20  per 
lb.   for  wholesale  lots — 500   lb.   and  over. 

Cadmium — Quoted  at  $1,40  per  lb.  in  lots 
of  500  pounds. 

Nickel — Ingot,  40c.;  shot,  43c.;  electco- 
lytic.   45c.   per  pound. 

Quicksilver — Sales  were  reported  at  $67. 
San  Franscisco  telegraphs  $72,  steady.  Re- 
ports from  the  mines  indicate  that  the.v 
are  not  going  to  force  things  by  throwing 
their  product  on   the   market. 

Silver  and  Platinum 

silver — The  New  York  market  remains 
steady  at  -Vl.oiJ  for  commercial  silver  990 
fine,  but  ovving  to  the  decline  of  London  ex- 
change, the  fixed  price  of  silver  in  London 
has  advanced  so  as  to  maintain  the  iiarity 
between  the  two  markets.  London  therefore 
has  advanced  from  47^d.  to  49,l,d.  Exports 
from  San  Francisco  during  February  were 
27,000,000   ounces. 

Mexican  dollars  at  New  York:  Mar.  20, 
77.'.;  Mar.  21,  775;  Mar.  22,  77i  ;  Mar.  24. 
775  ;  Mar.  25.  775  ;  Mar.  26.  775. 

Platinum — Unchanged  at  $99  (g  100  for  re- 
fined  ingot. 

ralladium — We   quote   $115  @  125. 

Zinc  and  Lead  Ore  Markets 

•loplln.  Mo..  Mar.  22 — Blende,  per  ton, 
high  $45.70  :  basis  SO-;;  zinc,  premium 
grade,  $42.500  41.50;  Prime  Western. 
$41i.T40;  sludge.  $38037;  fiotation.  $35: 
calamine,  basis  40":^  zinc.  $260  25,  Aver- 
age selling  prices:  Blende,  $42.47;  cala- 
mine,   $31.47  ;    all    zinc    ores.    $42.25. 

Lead.  high.  $65.05  ;  basis  SOTf  lead.  $60  : 
average  selling  price,  all  grades  of  lead. 
$59.97   per  ton. 

Shipments  the  week:  Blende.  10.583; 
calamine.   153;   lead.   2299  tons.     Value,  all 

fires    th.^     week-      S.^91    460. 
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Announcement  that  smelters  penerally 
would  reduce  wafres  lOTr  the  nrst  of  April 
was  received  here.  Wages  have  been  re- 
duced al  all  mines,  it  having  been  done 
gr.idually.  with  miners  concurring. 

PlatteTille.  WU.,  Slar.  22— Blend.-,  basis 
M-r  zinc.  $42.50  base  for  premium  grade 
and  $40  base  for  high-lead  blende.  -No 
sales  of  le.ad  ore  are  reported. 

Shipments  reported  for  the  week  are  17«7 
tons  blende.  For  the  year  to  date  the 
totals  are  21.3S8  tons  blende.  9i9  tons 
galena  and  73  tons  sulphur  ore.  Durmg 
the  week  2412  tons  blende  was  shipped  to 
separating  plants. 

Other  Ores 

Chrome  Ore — .\  little  more  inquiry  for 
chemical  ore.  particularly  for  Rhodcsian 
and  New  Caledonian,  is  reported. 

Molvbdennm  Ore — Biisiness  is  very  dull. 
The  small  lots  that  come  uo  for  sale  by 
auction  have  an  unsettling  eeffct.  .\n  eii- 
couraeing  feature  is  that  Oreat  Britam  is 
reported   now  to  be  making   inquiries. 

Tonir«ten  Ore — The  public  auction  that 
was  to  take  place  on  Mar.  20  wa.«  postponed 
to  Apr.  4.  Some  large  lots  of  Chinese 
ore  were  sold  at  very  low  prices.  The  big 
holders  of  the  stocks  in  this  market,  how- 
ever, continue  to  stand  aloof,  and  exhibit 
no   nervousness. 

Pvrites — Spanish  pjTites  is  quoted  at  17c. 
on  the  basis  of  10s.  ocean  freight  Un- 
changed. 

Iron  Trade  Review 

PITTSBURGH — Map.    23 

The  price  reductions  agreed  upon  last 
week  between  the  Industrial  Board  and  the 
general  committee  of  the  iron  and  steel  in- 
dustry are  regarded  as  effective  on  the 
morning  of  Friday.  Mar.  21.  and  such  ship- 
ments under  old  orders  as  would  by  trade 
practice  be  subject  to  adjustment  will  be 
adjusted  according  to  that  date.  Steel  for 
specific  jobs,  which  brings  a  flat  price,  will 
not  be  adjusted,  this  including  ships  at  a 
flr>t  contract  rate. 

The  reductions  are  $4.25  on  pig  iron  and 
$5  on  unfinished  steel,  per  gross  ton.  $5 
per  net  ton  on  grooved  steel  skelp  and  wire 
products  .and  $7  per  net  ton  on  bars,  shapes, 
plates,  tubular  goods,  sheets,  and  tin  Pjates 
Hails  are  set  at  $45  for  bessemer  and  $47 
for  opcnhearth.  per  net  ton.  $10  under  the 
prices  recommended  last  September  by  the 
War  Indu.xtries  Board,  but  not  accepted. 
even  as  a  war-time  price,  by  the  Rail- 
road Administration.  Vntll  1916  openhearth 
rails  were  $30,  there  being  two  $5  advances 
In  that  year.  ,  „  _ 

The     new     prices    are    as    follows:     Bars. 

2  35c  •  shapes.  2.45c.  :  plates.  2  B5c.  :  grooved 
skelp.  2  45c.:  universal  skelp.  :.55c.  : 
sheared  skelp.  2.65c.:  steel  pipe.  571'~r  bas- 
ing discount  :  plain  wire.  3c.  :  wire  nails. 
$3  25  per  keg.  base  :  black  sheets.  28  gage. 
4  35c,:     blue     annealed     sheets.     10     gape 

3  55c  :  galvanized  sheets.  28  gage,  6.70 
cents. 

PIr  Iron — The  reduction  in  pig  Iron  Is 
$4.25  per  ton.  and  the  understanding  Is  that 
the  War  Industries  Board  differentials  and 
baslngs  are  to  obtain,  but  it  is  doubtful  If 
they  will  In  all  cases.  For  instance, 
foundry  Iron  was  $1  above  basic  and  malle- 
able 5flc.  above  foundry,  but  already  there 
Is  found  a  furnace  interest  willing  to  sell 
malleable  at  50c  above  basic  Some  fur- 
naces Insist  that  thev  will  not  adjust  con- 
tracts to  the  reduced  prices.  There  Is  no 
buying  to  speak  of  We  quote  the  market 
as  follows-  Bessemer.  $27  95:  basic.  $25  76: 
No  2  foundry  $26.76;  malleable.  $26.25: 
forge.  $25Tr..'fob  Valley  furnaces,  $140 
freight   to   rittsburgh. 

gl,,| — The  reduction  on  unfinished  steel 
Is  uniformly  $5  ptr  gross  ton.  making  prices 
as  follows:  Billets.  $3«  50  :  sheet  bars  and 
2.|nrh  billets.  $42;  slabs.  $41;  rods.  $52. 
rods  being  Pittsburgh  and  the  other  mate- 
rials rittsburgh  or  Youngstown.  Tho 
fducllon  has  not  brought  out  new  buying, 
but  has  Induced  freer  specifying  on  con- 
irnrts.  particularly  In  the  case  of  sheet 
b.'ir 


'■irtli^T.     with     K'l"-     nvnilable 

...|       •ho'lftl      n     lU.rs'     quota- 
llr.r  =  ;t.  for      S0% 

and  $lf6  for  "  'o  be  had 

at     $42    for     I  makers 

quotations  br  ■  ■. 

rolie — The  <  •,.nri>-ll»*  .He 
no  easlf-r  and  Is  perhaps  . 
there  being  less  demurrage  and  off-grade 
coke  offered  at  under  $4.  which  Is  the 
rerngnlxed  price  for  good  grades  of  fur- 
nace   coke       Foundry   coke    Is   a%'allable    at 


$4.50  in  f.iir  brand.-,  a  few  producers  of 
special  brands  still  adhering  to  $6.  Some 
of  the  bvproduct  operations  attached  to 
blast-furnace  plants  could  spare  some  by- 
product coke,  but  demand  is  so  limited  that 
it  is  not  worth  their  while  to  attempt  to 
make   sales. 


MONTHLY  AVERAGE  PRICES  OF  METALS 


July.. 
Aug 
Sept. 
Oct.. 


73.S61 
73  S75 
74.740 
76  971 
79  010 
85.407 
100.740 
87 .  .332 


•SS .  702 
.SS.716 
as  082 
95  34B 
99  505 
99  500 
99 .  625 


101  .  125 
101. 125 
101.  1 


19^9 


36  963 
37.940 
39.065 
40.110 


44 .  324 
43  5S4 
43  052 


44  356 

42  792 

43  620 

47  215 
48.980 

48  875 

48  813 
49.077 
49.500 

49  50o: 
48  9691 
4.8  492 


40  SSI  47  516 


New  York 

London 

Copper 

Electrolytic 

sundard 

Electrolsrtlc 

1918 

1919 

1918 

1919 

1918 

1919 

Jan.  . . 
Feb. . . 
.Mar.... 
April.. 
May.. 
June.. 
July.... 
Aug... 
Sept... 
Oct... 
Nov.... 
Dec... 

23  500 
23  500 
23   .'lOO 
23   .500 
23   500 
23  500 

25  904 

26  000 
26  000 
26  000 
26  000 

(0) 

(a) 
16.768 

110  000 
110  00(1 
no  000 
IIO.OOO 
110.000 
110.000 
119.913 
122.000 
122.000 
122.000 
122.000 
118.447 

92.238 
78  700 

125  000 
125.000 
125.000 
125.000 
125.000 
12S.O0O 
134.913 
137.000 
137.000 
137.000 
137  000 
133.167 

106  619 
95  700 

Year 

24  628 

115.530 

130  507 

(a)  No  Market. 


Tin 


January 

February 

March 

A  prll 

Nl  ay 

June 

July 

August 

September 

October 

November 

December 

Av.  year 

<a)  No  average 


331.925 
360.347 
380. BOO 


(a)  l\ ;330.138! 


Lead 

New   York 

St.  LouH 

London 

1918 

1919 

1918 

1919 

1918 

1019 

January,  .    . 
February.    . 

March 

Anrll 

May 

June 

July 

AugUIt 

September  . 

October 

November . . 
December... 

6.782 
6.973 
7.201 
6.772 
6  818 
7.611 
8.033 
8.050 
8.050 
8.050 
8  050 
6  564 

5.432 
5.057 

6  684 
6,8'.I9 

7  091 
6  701 

6  704 
7.511 
7.75( 
7.7Sfl 

7  750 
7.750 

7  750 

8  324 

5.316 

4.784 

29  00 
29  00 
29  00 
29  00 
29  00 
29.00 
29.00 
29  00 
29.00 
29  00 
31   30 
40  00 

37  227 

28.675 

Year 

7  4IJ 

7  22! 

.10  10 

New  York    ]      St.  Loula      | 

l.oDdon 

1918 

1919 

1918 

l!)19 

1918 

1919 

January 
February   . 
March  . 

X' 
June 
July  . 
Auffuat 
.Mepirmbcr 
Octotjer 
November 
Dccrmbcr  . 

7.830 
7  814 
7.401 
n  890 

7  314 

8  021 
S  688 
H  985 
»  442 
8  SOI 
8  491 
8   163 

7.272 
6.623 

7  661 
7  6.39 
7  2.86 

6  -IS 

7  114 

7  791 

8  338 

8  6.35 

9  092 
H  451 
H   141 
7  813 

«  922 
6  373 

54  000 
54  000 
54  000 
54  000 
54  000 
54  000 
M  000 
54  000 
54  000 
54  000 

54  100 

55  0.10 

56  045 
46  ISO 

Year 

8   159 

;    7    890 

54   ISO 

Uoodoo,  pouDfla  Bl<TllnK  pw  lor    too. 


■TPT 


36  36 
.36  60 
,36  m 


1919 


1918  I    l«l<> 


t.33  00  t.33  ll.<)!»31    40 

33   00     33  ll.'.l    31    40 

.33  9.'.' 

32  951 

33  iinl 
33  in     . 
33  40 
33  40 


1918 


33  v; 
XI  9; 

.^3  »J 

34  on 

34  16 

34  40 

34  40 

3t  til 


t  Aa  reiwrted  by  w .  r .  tla>  dcr  A  Co. 


STOCK  QUOTATIONS 


N.  Y.  EXCH.t      Mar.  24    BOSTON  EXCH.t  Mar 


Alaska  tiold  M 
Alaska  Juneau 
Am.SmARel.com 
Am.Sm.4Ref.pt 
.Am.Sm  Sec.pl.,  A 


Batoptl.is  Min. .  . . 
Hethlchom  steel.  .. 
Butte  A  .Superior.. 
Butte  Cop  4  Zinc 


rlilno 

Colo.  F'uelAIron.. 

Cnjcltilt  Steel 

Crucible  Sleel.  pf. . 

Dome  Mines 

Federal  M.*.s...  . 
Federal  M.AS.pf. 
(;reat  Nor..orectf, 
Oreene  Cananea.. . 
Cult  Slates  Steel.. 

Homestakc 

Inspiration  Con  .  . 
International  Nickel 

Kennecot  x   

I.ackawanna  Steel 


.  Consol 
Ontario  Min. 
Ray  Cc 


Sloss-Shrtneld. 
Tennessee  C.  AC. 
r.S.  Stee1.com.  . 

U.S.  Steel,  pt 

Ctah  Copper. 


.Vdventure      i  j  75 


AUouel 

*rtj.  Com 

Arnold 

Hingham  Mines. 


m 


(»7| 


BOSTON  CURB*  Mar.: 


Boston  ft  Mont 

Butte*  l-on"nDev, 

Calaverafl 

Chief  Con 

Contact 

Corbln 

Cortex 


FaKte*  Blue  Bell.. 
First  Nat.  Cop..  . 
Houghton  Copper.. 
Intermountaln. . . . 

Iron  Blossom 

Iron  Cap       

Majestic 
Mexiran  Metab. 


New  Baltic  . 

Oneco 

Pacific  >tlnre. 


I>3Vl9-I)3lv 

Butte. 
Fmnklln     . 


Salle,      X!! 
ison  Valley. 


New  Comeial  . 
Arcadian. 

New  Idrla 

North  Butte. . . 

North  Lake 

jlbway 


Old  Dominion.. 


"^t.  Mary's  M.  L-. 

-<anta  Fe   

^neea 

Shannon   

Shattuck-Aris — 

So.  Lake 

So.  Utah 

perior. 


SuperiorABoat     . 

Trfeity 

Tuolumne 

tT.S.  Smelting. ..    . 
.  Smelting,  vt . 

L'tah  Apex 

Utah  Con 

Ctah  Metal 

Vlrtorta 

A'tnona 

Wolverine 


J70 
t5» 

tl2 


J3» 


J. 50 


t   14. 


N.  Y.  Ct*RBt 


SAN  FRAN.' 


Jacket -Cr.  Pt  . 

Mexican   

Occidental 

Ophir 

Overman     .... 
Sava«e 

sierra  Nevada. 
Cnlon  Con  ,    . 


Jim  Butler     . . .  . 

MacNamara 

MMway         

Mont.-Tonopali. 


Ailanu 

Booth 

t'omh.  Frac 
Florence 


Nevada  Hills 
Nevada  Packard 
Round  Mountain 
Sliver  Pick 
WhMeCaps 


OI.O  SPRINOS'Mar.  I 


Doctor  Jack  Pot.. 

KlklnnCon 

Fl  Paso 

c,nld  So%-rrel«ll.  . 


t  03 
I    79 


Mb  Ledge 

UO 

lutte  A  N .  "^  .      .  . 

t  M 

tutte  Detroit. .    . 

I  05 

'slumct  A  Jerome. 

^t 

an.  cop.  Corpn  . 

arllsle 

\l 

.13 

■on.  Aril  Sm     

•on.  CoppennlDea.. 

?s 

loldflildcon 

18 

;oldneid  Merger 

Ireenmonster 

.?A 

lleclaMln 

'Jr 

Howe  Sound 

{31 
J  ?5 

Magma 

»J2 

Mareh         

McKlnley-Dar^a... 

\II1lord 

NHon  Nevada 

:  40 

Uawle.v            

ti! 

It-iy  Hercules 

.2' 

Illchmnnd             ... 

j.se 

t«oche«ter  Mine*..  . 

it.  J.weph  L«»d...  . 

•  » 

1 

t  OS 

r..n.>i>«h       

»3| 

r.inoiwh  El 

i\ 

rni.uiiion  

t.i' 

rrov  \riiaaa 

x^ 

lulled  Verde  Ext... 

.'nlled  y.lnc 

li 

CUcaMloc* 

t  as 

Hcavw  Coo   ,  . 

ch»mtM<T«  FwUnd. 

ConUgaa     

Ilargnms    ... 

Kerr  Ijtk* 

!^  Roae     

ijikeHhoce 


Wpulaufer-Lor. 
(>Bvi<l»m 

Pome  F.^en 

l>ome  Lake 

Moltincfc 

MelntyiT 

Newrajr 
pocu.  Crown, 


»  ntd  price*,    t  ClovtiMI  prtc«i.    t  Closing    qunaitom. 
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HAND  JIGGING  AT  CATAVL   BOLIVIA 

Wolfram  Mining  in  Bolivia' 


By  G.  F.  J.  PREUMONT 


AS  A  TIN-PRODUCING  country  Bolivia  is  second  in 
l\  importance  to  the  Malay  States,  but  it  is  only 
X  A- within  recent  years  that  wolfram  mining  has 
reached  any  magnitude.  In  view  of  the  development 
of  the  industry,  a  few  notes  may  be  of  interest,  es- 
pecially as  it  is  under  no  form  of  control.  It  is  not 
much  more  than  ten  years  ago  that  wolfram  first  made 
its  appearance  in  the  customs  list  of  Bolivia  as  an  ex- 
port. Through  the  courtesy  of  the  Bolivian  cu.stoms 
officials  the  following  table  has  been  compiled,  showing 
the  production  of  barilla,  or  concentrates,  averaging 
probably  not  less  than  60<";^  wolfram: 

PRODUCTION  OF  WOLFRAM   IN  BOLIVIA 


EXPORTS  OF  WOLFRAM  FRO.M  BOLIVIA    IX    1916 


Exported    to 

United  States 

Great    Britain    

France   

Tons 

2,062.6 

873.0 

25.5 

9.5 

Value 

£294.046.5 

124,448.5 

3.643.0 

1.356.0 

9.0 

1.266.0 

6.4 

917.0 

2.986.0 

Totals     

£425,677.0 

The  wolfram  production  in  the  various  districts  of 
Bolivia  for  1916  was  as  follows: 

WOLFRAM  PRODUCTION  IX  BOLIVI.\  IX  1916 

District                                                          Tons  Value 

La    Paz    1.494.0  £212.983.5 

Oruro    936.6  133.518.5 

Potosi     332.6  47.414.0 

Cochabamba 222.8  31.761.0 


Tear 
1908. 
1909. 
1910.    . 

T.ms 

(2240   lb.) 

1  \  fi    . 

1 :, . . 

468! 
..    278. 

.    272.. 
..    779. 

x-alue 

.     £6.255 

5.902 

8.556 

13.967 

31.398 

1913 

25.098 
26.768 

.  .     93.615 

..2.986. 

.  .  425.677 

1917 

..3.828.  . 

.  .  585.201 

The  exports  of  wolfram  in  1916,  given  by  the  customs 
authorities,  were  distributed  among  six  countries,  as  is 
shown  by  the  table  in  the  next  column. 


•Abstracted  from  Bull  173,   I.   M.  M. 


Totals    2.986.0  £425.677  0 

From  these  figures  it  will  be  noted  that  La  Paz 
is  the  first  in  importance,  though  some  of  the  output 
credited  to  that  district  is  probably  produced  in  and 
exported  through  Oruro.  The  principal  mines  in  La 
Paz  are  the  fields  of  Palca  or  Yungas,  Quime  or 
Inquisivi,  with  others  of  less  importance  at  Araca, 
and  Colquiri.  In  the  Oruro  district  are  some  important 
scheelite  deposits  at  Conde  Auque  and  elsewhere.  In 
the  Cochabamba  district  the  principal  mines  are  at 
Khami  and  Chicote,  and  the  Uyuni  district  has  pro- 
duced, according  to  reports,  moderate  quantities  of  hiib- 
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nerite  of  remarkable  purity  at  Salasala  and  in  other 
localities.  The  wolfram  industry  in  Bolivia  differs 
from  the  tin  industry  in  that  the  latter  now  depends  on 
two  mines  alone  for  the  production  of  nearly  40% 
of  its  output,  whereas  the  former  obtains  its  product 
from  a  great  number  of  mines. 

Wolfram  is  found  mostly  along  the  line  of  the 
Eastern  Cordillera  running  from  north  to  south,  the 
occurrences  extending  far  into  Peru  and  the  Argen- 
tine Republic  at  either  end.  This  range  of  mountains 
consists  chiefly  of  metamorphic  schists  and  slates, 
strongly  contorted  and  folded,  probably  Palseozoic,  and 
described  by  d'Orbigny  as  Silurian.  No  fossils  are 
found  in  these  crystalline  rocks,  above  which  are  series 
of  unconformable  quartzite,  the  whole  being  intruded 
at  places  by  recent  granite.  Occasionally  white  mica 
is  found  in  this  rock. 

Geology  of  the  District 

There  are  two  outstanding  massifs  rising  to  great 
altitudes — Illimani,  having  a  summit  about  21,000  ft. 
high,  and  Mururata,  slightly  less,  both,  of  course,  cov- 
ered with  perpetual  snow  and  practically  inaccessible. 
Granite  can  be  seen  in  the  N.E.  side  of  Illimani  up 
to  a  height  of  about  13,000  ft.,  and  rises  possibly 
to  a  still  greater  altitude,  and  on  Mururata  granite  is 
also  prominent  and  forms  the  divide  between  La  Paz 
and  the  Yungas  Valley  in  places.  In  one  or  two  regions 
detritic  fragmental  quartz  overlies  the  granite  or  is 
in  close  proximity  to  it,  and  lower  down  schists  and 
slates  are  encountered.  The  valleys  are  deep  and  for 
the  most  part  have  precipitous  sides.  Evidence  of 
glacial  action  is  less  marked  in  this  district  than  in 
the  neighborhood  of  La  Paz  and  down  the  watershed 
of  the  I^a  Pa7.  River. 

The  Cordillera  Real,  or  main  chain  of  mountains 
on  which  these  deposits  occur,  is  more  imposing  even 
than  the  eastern  range  described,  but  it  is  inter- 
rupted by  a  magnificent  canyon  between  Taca  and 
Saya,  which  forms  a  gorge  at  least  1000  yd.  deep 
through  which  the  Rio  de  la  Paz  flows.  Granite  appears 
more  frequently  on  the  Araca  side  in  situ;  glacial 
phenomena,  such  as  moraines,  exe  numerous  and 
extensive,  and  many  glaciers  are  still  existent,  and 
snowfields  cover  large  tracts  of  country  at  heights  of 
16,000  ft.  or  more. 

Occurrences  of  Wolfram  Ore 

Wolfram  ore  deposits  and  veins  of  quartz  carrying 
wolframite  occur  in  all  constituent  parts  of  the  series 
mentioned,  in  granite,  quartzite,  or  slate.  In  the  Palca 
district,  the  San  Francisco  and  Andina  mines  are  both 
in  granite;  the  vertical  veins  appear  like  ga.'<h  veins 
and  are  much  faulted,  making  mining  difficult  and  slow. 
The  wolframite  occurs  in  bunches  and  spots,  and  is 
sorted  easily  by  cobbing.  The  ground  is  extremely 
hard.  The  veins  can  he  followed  on  the  surface  some- 
times for  an  much  as  200  yd.,  and  have  been  mined 
from  the  surface  in  the  most  primitive  manner.  Both 
the  mine.<«  mentioned  are  small  producers,  and  others 
in  the  immediate  neighborhood,  such  as  Esnieralda, 
Dondnvido,  and  El  Inra,  arc  even  less  important.  Lower 
down,  however,  prupf-rties  such  as  La  Chojilla  and 
Cerro  Negro,  which  are  in  quartzite,  are  fair  producers, 
but  the  most  important  properties  are  at  Picho,  with 
several  veins  in  slate.  This  is  at  an  altitude  of  about 
10,000  ft.  and  is  in  a  quasi-tropical  climate.  An  abrupt 
contrast  to  this  is  afforded  by  the  property  called   Ln 


Salvadora,  which  is  situated  at  a  height  of  more  than 
15,000  ft.,  in  almost  arctic  surroundings,  difficult  of 
access  and  involving  extremely  arduous  conditions  of 
living. 

Indians  Are  Wolfram   Prospectors 

An  interesting  property  is  La  Nevada,  situated  on 
the  eastern  side  of  Mount  Mururata  and  north  of 
Illimani,  on  the  trail  to  Lambate.  Its  altitude  is  about 
14,750  ft.,  or  slightly  below  the  line  of  perpetual  snow. 
The  property  was  discovered  by  an  Indian,  who  passed 
it  on  to  some  natives  of  Lambate,  and  it  was  subse- 
quently purchased  from  them  by  its  present  owner,  an 
American.  Wolframite  occurs  here  in  quartz  veins 
so  nearly  horizontal  that  they  only  dip  14°  to  the  west, 
forming  successive  layers  of  quartz  interstratified  with 
quartzite,  which  are  so  near  the  surface  that  they 
can  be  mined  economically  as  an  open  quarry  and  on 
a  large  scale.  The  occurrence  is  patchy,  bunches  of 
beautiful  crystals  often  being  found,  but  on  the  whole 
it  is  probably  low  grade.  The  property  has  the  advan- 
tages of  easy  access,  fairly  endurable  climatic  condi- 
tions, available  water  power,  and  a  good  surrounding 
district  from  which  to  obtain  supplies.  It  is  at  present 
on  lease  at  a  monthly  rental  to  a  buying  agent  for  the 
French  government,  and  produces  about  250  quintals 
(10  tonsl  of  60^r  hariUa  concentrate  per  month.  A 
drilling  plant  with  compressors  is  in  course  of  installa- 
tion, and  the  only  essentials  required  to  make  the 
venture  successful  are  mining  on  a  large  scale  and  the 
maintenance  of  a  good  price  for  wolfram. 

Some  hope  of  obtaining  alluvial  wolframite  there- 
abouts was  at  one  time  entertained,  owing  to  the  fact 
that  the  debris  at  the  foot  of  the  mine  contained, 
in  a  number  of  places,  considerable  quantities  of  quartz 
spotted  with  metal.  This  expectation  has  not,  however, 
been  realized.  Near  by  is  the  small  equipment  which 
forms  all  the  ore-treatment  plant  for  the  mine,  con- 
sisting of  a  couple  of  qiiimhaletea  (rocking  crushers 
made  locally)  ;  two  buddies  and  an  ingenious  hand- 
shaking table  of  small  capacity.  A  roasting  furnace  to 
eliminate  the  pyritic  contents  of  the  barilla  completes 
the  outfit.     The  fuel  employed  is  taquia   (llama  dung). 

Tin  Property  Develops  as  Wolfram   Producer 

On  the  flank  and  southern  side  of  the  Illimani.  a 
property  (Cerro  Negro)  which  was  taken  up  a  few  years 
ago  for  the  production  of  tin,  has  proved,  instead,  to 
be  a  producer  of  wolfram;  it  is,  however,  of  small 
importance  except  in  the  sense  that  it  draws  attention 
to  the  possibilities  in  that  district.  The  mine  is  at  an 
altitude  of  about  1-1.000  ft.,  and  is  in  quartzite  which 
is  considerably  tilted,  the  veins  being  vertical  and 
interbedded.  but  thin.  Alluvial  was  expected  below 
this  deposit,  but  none  was  found  of  any  appreciable 
value,  owing,  it  was  thought,  to  the  presence  of  too 
much  pyrites  and  some  cassiterite.  The  property  forms 
a  connecting  link  with  the  fields  toward  Araca  and 
thence  to  Quimsa-Cruz. 

The  barilla  of  wolfram  produced  in  the  district  of 
Pnlca  is  of  high  grade,  probably  not  below  (iCr.  and 
very  pure,  and  the  associated  minerals  are  mostly 
pyrites  and  pyrrhotite.  with  sometimes  a  little  cas- 
siterite. A  little  scheelite  is  also  often  found  on  the 
surface.  The  district  is  auriferous,  and  the  old  Spanish 
colonists  appear  to  have  had  a  fair  number  of  gold 
mines  in  operation  at  one  time.  At  present,  the  011a 
de    Oro   mine    is    the   only    one   producing    that    metal. 
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Strange  to  say,  no  wolfram  has  been  found  in  its  im- 
mediate vicinity.  Most  of  the  wolfram  mines  in 
Bolivia  are  situated  at  great  altitudes,  involving  trying 
climatic  conditions  and  extremely  difficult  means  of 
access.  Good  roads  are  unknowm,  and  transportation  is 
solely  by  means  of  pack  animals. 

Araca  District  Has  Many  Small  Producers 

Araca  is  well  known  for  its  tin  mines,  which  were 
for  a  long  period  held  by  German  interests  and  are 
now  controlled  by  a  Chilean  company.  There  are  in 
that  district  perhaps  a  dozen  small  wolfram  concerns 
run  in  primitive  fashion,  the  production  of  which  is 
not  great.  On  the  eastern  fold  of  the  Cordillera  I 
noticed  a  peculiar  instance  of  a  vein  of  quartz  carry- 
ing wolfram  which  outcropped  into  what  must  have 
been  a  glacial  frontal  moraine  dating  back  to  remote 
geologic  times,  as  it  was  comparatively  low  ground. 
The  lode  is  vertical  and  fairly  rich,  but  it  is  almost 
unworkable,  owing  to  the  manner  in  which  it  had  been 
crushed  and  broken  by  the  action  of  the  moraine, 
and  so  was  a  constant  source  of  danger  to  the  miners. 
The  owner  had  made  no  effort  to  trace  the  vein  at  a 
lower  level  where  it  might  be  found  in  more  solid 
condition,  or,  indeed,  to  follow  it  in  any  direction  where 
it  might  have  led  out  of  the  crushed  zone.  The  pro- 
duction averages  about  one  ton  per  month.  The  country 
toward  Quime  is  so  wild  in  character  that  little  or  no 
prospecting  is  done,  and  it  remains  for  the  native 
Indians  to  discover  what  they  can,  with  the  chance 
eventually  of  working  the  prospects  on  contract.  Pros- 
pecting in  these  high  altitudes  is  almost  a  physical 
impossibility  to  foreign-born   miners. 

Derelict  Tin  Companies  Are  Revived  as 
Wolfram  Producers 

Quime  itself  is  a  small  pueblo  (village),  around 
which  are  grouped  many  small  wolfram  and  tin  work- 
ings. In  1915,  when  the  price  of  wolfram  was  at  a 
high  figure,  it  was  the  center  of  an  extraordinary  boom. 
The  village  is  at  a  comparatively  low  altitude,  and 
the  mines  are  situated  on  the  crests  of  the  hills  in  the 
surrounding  country.  In  the  district  of  Quimsa-Cruz, 
behind  Monte  Blanco,  which  was  formerly  expected  to 
prove  an  important  tin  district,  half  a  dozen  more  or 
less  derelict  tin  companies  have  taken  a  new  lease  of 
life  as  wolfram  concerns.  One  of  these,  the  Pacuni 
mine,  has  already  attained  considerable  importance  and 
produces  10  to  15  tons  of  barilla  per  month.  There 
are  not  more  than  two  or  three  veins,  which  occur  in 
granite  fairly  wide  for  that  class  of  mining — from 
2  to  3  ft.  wide — and  which  can  be  traced  on  the  sur- 
face for  a  distance  of  a  few  hundred  yards.  At  the 
time  of  my  visit,  the  company  was  engaged  in  install- 
ing equipment  for  crushing  and  concentration,  and  no 
doubt  the  output  will  be  increased. 

On  the  road  to  Caluyo  are  several  small  prospects, 
mostly  in  quartzite  and  on  thin  but  frequently  rich 
stringers.  These  mines  are,  relatively,  insignificant, 
and  one  has  to  go  on  toward  Oruro  and  Cochabamba  to 
find  mines  of  importance,  such  as  the  Taborga  group, 
which  is  the  most  important  producer  in  Bolivia,  and 
Chicote,  the  property  of  Fricke,  a  German,  who  has 
been  in  the  wolfram-mining  business  for  many  years. 

A  large  proportion  of  the  wolfram  industry  in  Bolivia 
is  now  controlled  by  American  interests,  but  the  French 
have  tried  to  take  a  share  in  the  industry  through  their 
government.     British  interests  are  almost  non-existent, 


except  for  the  fact  that  some  fairly  large  contracts  for 
the  purchase  of  ore  to  be  delivered  in  England  are 
in  force.  German  activities  are  now  probably  disguised 
to  a  great  extent  under  Chilean  colors,  and  are  at 
present  more  or  less  somnolent,  whereas  before  the  war 
they  were  paramount.  The  Taborga  group,  which  is 
the  largest  producer  of  all,  with  an  output  of  probably 
at  least  1000  quintals  (50  tons)  per  month,  is  in 
Bolivian  hands. 

Cost  of  Producing  Wolfram  in  Bolivia 

The  cost  of  production  is  almost  an  unknown  quan- 
tity to  everyone,  owners  included.  A  common  rule- 
of-thumb  method  of  computing  returns  in  Bolivia  is 
to  consider  the  monthly  output  in  terms  of  the  number 
of  hands  employed.  Two  quintals  (a  quintal  repre- 
sents 100  lb.  of  barilla)  per  man  employed  is  considered 
to  be  a  fair  average  production  per  month.  This  sys- 
tem of  reckoning  serves  to  give  the  value  of  individual 
concerns  in  a  country  where  there  is  no  publication  of 
returns  or  profits.  In  this  respect  there  is  a  general 
air  of  secretiveness,  which  is,  however,  probably  prac- 
ticed to  a  greater  extent  by  the  foreign  interests  than 
by  those  under  native  control;  in  the  latter  case  the 
lack  of  information  is  doubtless  due  to  ignorance  rather 
than  to  any  desire  to  conceal  results. 

Mines  Are  Mostly  Worked  on  Contract  System 

Almost  every  mine  is  worked  on  the  contract  system, 
the  iperquinero,  or  contractor,  buying  his  explosives  and 
all  his  supplies  from  the  pulperia  (store).  The  contract 
price  per  quintal  has  nearly  doubled  in  the  last  12 
months,  and  60  bolivianos  per  quintal  (110s.  per  100 
lb.)  has  been  quoted  as  the  most  recent  figure.  A 
considerable  amount  of  pilfering  is  carried  on  without 
much  possibility  of  prevention,  because  anyone  can 
buy  or  sell  without  a  license.  On  the  other  hand,  the 
prices  charged  at  the  pulperia  are  often  excessive. 

Explosives  and  supplies  in  general  have  gone  up 
steadily  in  cost  since  the  beginning  of  the  war.  Dyna- 
mite (gelignite  55%),  which  has  the  lowest  quotation, 
costs  £8  10s.  per  case  of  50  lb.  at  the  magazine 
near  La  Paz,  with  an  extra  charge  of  10s.  for  con- 
veyance to  the  mine.  Mining  steel  costs  £8  per  100  lb. 
minimum,  and  hammers  are  sold  at  Is.  5d.  per  lb. 
Fortunately,  the  process  of  mining  wolfram  is  so  simple 
in  its  requirements,  and  the  price  of  the  product  is  so 
satisfactory,  that  the  high  charges  for  supplies  are 
not  seriously  felt. 

Labor  is  neither  particularly  plentiful  nor  unduly 
scarce,  so  that  there  is  no  apparent  difficulty  experi- 
enced on  that  account.  Wages  have  appreciated  to 
some  extent  recently,  and  the  majority  of  mines  now 
pay  their  barreteros,  or  miners,  about  3.50  bolivianos 
(6s.  7s.)  per  day.  But  as  most  of  the  work  is  done 
on  contract,  the  scale  of  wages  gives  little  concern 
to  the  owners.  The  style  of  living  of  the  Bolivian 
miner  is  of  necessity  rather  low,  owing  to  the  cost  of 
requisite  commodities.  He  is  an  intelligent  and  capable 
worker,  but  he  has  an  unfortunate  weakness  for  alcohol. 

The  industry,  like  wolfram  mining  elsewhere,  is 
regarded  as  a  precarious  undertaking,  depending  largely 
upon  the  maintenance  of  prices  after  the  war.  The 
present  method  of  working — if  it  can  be  called  a  meth- 
od— consists  of  nothing  more  than  scratching  up  the 
earth  and  surface-holing,  with  the  aim  of  getting  all 
the  ore  out  with  the  least  effort  and  as  quickly  as 
possible,  regardless  of  the  future.     There  is,  moreover, 


600 


ENGINEERING   AND   MINING   JOURNAL 


Vol.  107,  No.  14 


no  faith  in  the  mining  of  wolfram  in  depth,  which 
helps  to  account  for  the  reluctance  to  do  more  than 
surface  work.  A  few  concerns  will  undoubtedly  develop 
in  time,  but  a  large  number  must  close  and  disappear, 
as  some  have  already  done,  as  soon  as  the  surface 
deposits  are  exhausted.  If  the  supply  of  the  metal 
is  to  be  maintained,  there  can  be  no  doubt  that  the 
present  primitive  methods  must  give  place  to  more 
scientific  search  and  systems  of  production;  and  it  may 
be  remarked,  in  passing,  that  American  interests  show 
signs  of  preparing  for  future  developments  on  more 
rational  lines. 

Mining  Laws  of  Bolivia  Have  Not 
Been  Modified 

The  mining  laws  of  Bolivia,  excellent  on  paper,  have 
not  been  changed  in  any  respect  to  meet  the  condi- 
tions of  wolfram  mining.  The  tenure  or  title  is  the 
same  for  wolfram  as  for  tin,  and  any  property  of  value 
yields  a  harvest  to  the  legal  fraternity  in  the  shape 
of  numerous  pleitos  or  lawsuits.  Regulations  as  to 
mining  are  so  few  as  to  be  almost  non-existent,  and,  in 
fact,  the  chief  attention  the  industry  attracts  from 
the  government  consists  in  the  collection  of  the  export 
duty,  now  about  3.20  bolivianos  per  100  kg.  (about  2s. 
6d.  per  100  lb.),  which  the  authorities  consider  to  be 
much  too  low. 

Other  taxes  are  not  heavy,  and  the  duty  on  a  mining 
pertenencia  (claim)  of  one  hectare  (2.47  acres)  is  4 
bolivianos  (7s.)  per  annum  for  all  lode  metals.  The 
greatest  advantage  that  wolfram  mining  offers  in 
Bolivia  is  that  little  capital  is  necessary  to  start,  pro- 
vided that  there  is  enough  metal  forthcoming  to  give 
quick  returns,  as  there  is  practically  no  need  for  any 
plant  except  such  as  can  be  made  on  the  spot  at  a 
comparatively  trifling  outlay.  This  conjunction  of 
circumstances  has  been  the  basis  of  many  fortunes 
amassed  in  that  industry  since  the  outbreak  of  the 
Great  War.  Practically  all  mines  and  pro.spects  devel- 
oped during  that  period  started  virtually  without  cap- 
ital, supplying  what  was  needed  as  time  progressed 
from  the  proceeds  of  the  output. 

Available  Markets  for  Barilla  Are 
New  York  and  London 

The  barilla  is  mostly  sold  in  La  Paz  to  two  or  three 
firms  dealing  on  their  own  account  with  New  York 
principally,  and  London,  or  with  one  or  two  govern- 
ment buyers  for  the  Allies.  The  price  paid  by  these 
latter  was  until  recently  about  65s.  per  unit  delivered 
for  shipment  at  Moilendo,  but  for  a  number  of  months, 
corresponding  with  the  entry  of  the  United  States  into 
the  war,  the  price  has  been  regulated  by  New  York, 
and  stands  higher  than  the  figures  formerly  quoted 
by  the  Allies.  A  66"^  barilla  not  containing  any  ob- 
jectionable element  can  easily  fetch  today  at  La  Paz 
130  to  150  bolivianos  f227s.  6d.  to  262s.  6d.)  per 
quintal.  The  price  varies  according  to  New  York 
quotations. 

On  presenting  this  review  of  the  wolfram  industry 
in  Bolivia  I  must  be  excused  for  the  absence  of  many 
details  relating  to  costt  of  production  and  values  per 
ton,  for  the  reasons  already  mentioned,  namely,  the 
impossibility  of  obtaining  those  figures.  Bolivia  is 
essentially  an  inten.sely  individualistic  country,  where 
little  information  of  a  trustworthy  character  can  be 
gleaned  without  a  great  expenditure  of  time,  effort,  and 
patience. 


Life  of  Wooden  Water  Tanks* 

The  variation  in  figures  submitted  on  the  life  of 
timber  on  various  railroads  shows  that  no  accurate 
estimate  may  be  made  on  the  life  of  tank  timber  that 
will  apply  to  all  sections  of  the  country.  It  is  charac- 
teristic of  timber  that  it  is  more  durable  when  used 
in  the  region  in  which  it  is  grown  than  when  used 
elsewhere,  for  nature  seems  to  have  fortified  the  timt)er 
against  decay  to  a  certain  extent  when  it  is  kept  in  its 
native   climate. 

The  accompanying  table  shows  the  life  of  184  tanks 
that  are  still  in  service.  In  preparing  this  tabulation 
consideration  has  been  given  to  tanks  in  railroad  serv- 
ice  only. 

avekagi;  ufe  of  wooden  tanks 


.\veraKc  l.ife. 

of  Tanks 

Material 

Y.-ara 

77 

Redwood 

32  6 

29 

Cj-press 

28  3 

25 

Cypress 

2S.0 

3 

C.\-priss. 

32  0 

24 

White  pine 

29  7 

12 

White  pine 

35  4 

4 

White  pine 

29  0 

It  will  be  noted  in  the  table  that  the  white-pine  tanks 
show  a  higher  average  life  than  the  cyprecs  tanks, 
although  the  opposite  was  found  to  be  true  in  a  tabu- 
lation that  was  made  of  126  tanks  that  have  been 
relieved.  This  may  be  explained  by  the  fact  that  cypres^ 
tanks  were  not  used  as  extensively  as  white-pine  tanks 
up  to  20  years  ago,  and  on  the  installations  shown  there 
are  probably  many  white-pine  tanks  which  were  in 
use  before  cypress  tanks  were  constructed,  although 
there  is  apparently  little  difference  in  the  durability  of 
the  two  woods. 

A  yellow-pine  tank,  not  mentioned  in  the  table,  showed 
a  life  of  29  years,  though  that  of  a  yellow-pine  tank 
as  constructed  today  would  probably  not  exceed  12 
years.  This  difference  can  probably  be  explained  as 
being  due  to  the  fact  that  the  trees  from  which  the 
tank  mentioned  was  cut  had  not  been  bled  of  the  rosin 
and  preservative  oils  natural  to  the  wood.  A  red-cedar 
tank  shows  a  life  of  28  years,  but  this  does  not  rep- 
resent the  extreme  life  of  the  timber,  for  when  the 
tank  was  taken  down  the  best  of  the  timber  was  used 
in  the  construction  of  a  smaller  tank,  which  is  still  in 
use.  The  original  tank  was  constructed  in  1870,  which 
makes  the  timber  in  the  smaller  tank  48  years  old. 

Many  records  indicated  a  life  of  only  10  to  15  years 
for  cypress,  white-pine  and  red  wood  tanks.  This  was 
unfair  to  the  timbers  mentioned,  as  the  short  life  ob- 
tained was  undoubtedly  attributable  to  poor  selection 
of  timber,  poor  construction,  to  the  tank  not  being 
kept  filled  with  water,  or  some  one  or  more  of  a  number 
of  faults  or  conditions  that  would  cause  early  decay. 


.Mine  I'umps-  In  the  Gencr.nl  Electric  Review  of  January, 
1919.  John  Li.ston  .states  that  the  pump  equipment  of  the 
Randfontein  (Central  Gold  Mining  Co..  of  South  Africa, 
consists  of  four  units  for  installation  umlerground,  each 
unit  comprising  a  centrifugal  pump  in  two  sections  driven 
by  a  (I.e.  1750-hp..  IHOO-r.p.m.,  2000-volt.  slip-ring  induc- 
tion motor,  n  section  of  the  pump  being  on  each  side  of 
the  motor.  Each  unit  will  have  a  capacity  of  1200  gal. 
per  min.  nirainst  a  total  head  of  2600  ft.,  which  corre- 
sponds to  approximately  7.000.000  gal.  of  water  per  24-hr. 
day  for  the  entire  equipment. 

•Abntrnrlrrt  frum  .•>  pnpcr  prpficntPtl  by  (".  R.  KiiowI«'r  at  the 
iniO  nnniinl  mcrtlng  of  tlie  Amorlr.^n  RaUwny  nrlcl(to  nnd  Hulld- 
Ine  Asuoclntlon  iinil  lopiiiitiMl  in  pnrt  In  Kngitu-rnng  and  Con- 
Iriirlinp 
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Marketing  the  Mine  Prospect 


By  E.  S.  BOALICH* 


The  seller  of  mine  prospects  is  perforce  optimis- 
tic. On  the  other  hand,  the  prospective  buyer  or 
his  "scout"  is  pessimistically  inclined,  and  cer- 
tain conditions  and  preliminary  formalities  are 
necessary  that  the  tiuo  may  meet  on  common 
ground.  Pnmarily  it  is  not  essential  that  ex- 
pert professional  opinion  of  a  property  be  ob- 
tained, for  often  a  few  well-chosen  facts  are  suf- 
ficient to  create  interest  and  offer  a  basis  for 
further  investigation  and  business  negotiations. 


RECENTLY  there  has  been  a  revival  of  interest 
in  matters  which  concern  the  "development  of  the 
prospect."  This  is  one  of  the  vital  questions  that 
confront  the  mining  world  today,  and  not  only  does  the 
subject  require  the  thoughtful  consideration  of  the 
mining  public,  but  the  intelligent  solution  of  its  va- 
rious problems  will  have  an  important  bearing  on  the 
nation's  progress  toward  industrial  independence. 

During  the  last  eight  years  I  have  been  identified  with 
three  Federal  and  state  "mining  bureaus,"  and  in  that 
time  my  duties  have  brought  me  in  constant  touch  with 
many  seekers  of  mining  information  of  every  char- 
acter. Among  these  there  have  been  hundreds  of  pros- 
pectors and  others  who  were  in  search  of  buyers  for 
"properties,"  usually  prospects  and  sometimes  actual 
mines,  as  judged  from  the  standpoint  of  development 
work  already  done.  Alternating  with  every  50  or  so 
of  these  "owners  seeking  to  sell"  has  come  one  "pros- 
pective investor  seeking  to  buy,"  or  his  "scout." 

Attitude  of  "Scout"  Discouraging  to  Prospective 
Seller  of  "Mine" 

A  real  "scout"  is  a  bom  pessimist.  He  may  admit 
that  there  might  be  a  mine  discovered,  some  day,  in 
China  or  Peru,  or  even  in  Mexico,  but  "the  cream  has 
been  skimmed"  in  this  country.  The  scout  is  world 
weary.  A  twenty-dollar  gold-piece  will  not  cause  him 
to  flick  an  eyelash,  and  a  thousand-dollar  bill  is  prob- 
ably counterfeit  as  far  as  he  is  concerned.  Why  he  re- 
mains in  the  business  of  "scouting"  is  a  mystery  many 
have  sought  to  unravel. 

A  closer  acquaintance  with  the  scout  and  with  his 
work  somewhat  diminishes  one's  first  impression  that 
he  does  not  want  to  find  the  thing  for  which  he  is 
ostensibly  looking.  As  a  matter  of  fact,  he  has  covered 
thousands  of  weary  miles  running  down  prospects  and 
reported  strikes,  only  to  find  that  almost  without  ex- 
ception the  facts  as  originally  presented  to  him  were 
overdrawn,  distorted,  or  stated  in  such  a  manner  that 
the  reported  conditions  could  not  be  substantiated  by 
close  investigation.  He  feels,  and  with  real  cause,  that 
the  cream  is  not  only  gone  beyond  recall,  but  that  the 
cow  has  stepped  into  the  milkpail. 

Ideas  of  Seller  and  Buyer  at  Variance 
The  pity  is  that  there  seems  to  be  no  middle  ground, 
no  neutral  territory,  where  the  owner  of  the  prospect 
and  the  investor,   or  his  engineer,   may  get   together. 


•Mining  engineer.   California  State  Mining  Bureau,    San  Fran- 
cisco, California. 


The  vendor  is  usually  so  obsessed  with  the  richness  and 
great  value  of  his  "mine"  that  it  is  difficult,  if  not  im- 
possible, to  winnow  the  wheat  from  the  chaff  of  his 
general  conversation.  The  buyer,  secure  in  the  knowl- 
edge gained  by  past  experience,  is  prone  to  class  every 
man  who  comes  to  him  as  a  visionary,  and  to  condemn 
every  possibility,  unheard — unless  it  comes  backed  by  a 
well-known  engineer's  report.  Whether  or  not  the  judg- 
ment be  impartial  or  fair,  it  is  a  fact  that  practically 
any  unknown  man  who  seeks  to  sell  or  otherwise  dis- 
pose of  a  prospect  or  mine  is  considered  incompetent 
until  he  proves  himself  competent,  and  the  opportunity 
to  speak  in  his  own  defence  may  even  be  denied  him  if 
he  makes  a  poor  beginning. 

To  say  to  the  busy  capitalist,  "I  have  a  15-ft.  vein 
which  has  been  traced  10,000  ft.  on  the  surface  and  will 
assay  $121.50  in  gold  and  $43  in  silver,"  is  equivalent 
to  asking  the  gentleman  to  ring  for  the  police.  Ask 
him  to  lend  you  his  limousine,  but  do  not  ask  him  to  take 
an  option  on  your  property  unless  your  title  to  the 
same  is  clear.  Don't  make  the  statement  that  your  ore 
exactly  resembles  that  of  the  "Golden  Treasure  Con- 
solidated," for  perhaps  he  held  his  stock  in  that  com- 
pany too  long,  and  the  subject  does  not  awaken  pleasant 
memories. 

Psychology  of  Mine  Prospect  Disposal 

Be  prepared,  however,  with  definite  facts,  "key 
words"  as  the  psychologist  might  call  them,  which  are 
capable  of  detailed  description  and  proof.  If  your  cap- 
italist or  engineer  is  really  looking  for  mines,  these 
facts  will  arrest  his  attention.  He  will  take  it  upon 
himself  to  do  his  ovra  prophesying  in  respect  to  what 
may  develop  and  as  to  the  width  the  vein  may  attain 
at  depth,  after  he  has  made  the  journey  to  your  par- 
ticular mountain  top,  and  has  found,  or  failed  to  find, 
your  "main  workings." 

Before  you  start  to  the  city,  Mr.  Miner,  take  some 
paper  and  write  a  "report"  on  your  mine.  Do  not  at- 
tempt to  "expert"  it,  but  write  briefly  and  simply  what 
you  know  to  be  true.  You  will  be  surprised  to  see  with 
what  respect  you  and  your  report  will  be  treated.  As  a 
suggestion  in  this  connection  it  will  be  well  to  cover 
the  following  points: 

1.  Name  of  property;  number  of  claims. 

2.  Situation  (Section,  Tovraship  and  Range;  also  di- 
rection and  distance  from  nearest  town.  Trail  or  road. 
Distance  to  nearest  railroad  station). 

3.  Title  (patented  or  how  held,  with  proofs). 

4.  Improvements  and  development  work,  (a)  Sur- 
face,     (b)    Underground. 

5.  Describe  deposit  (vein  and  geologic  characteris- 
tics. Size  at  points,  where  this  is  known.  Character  of 
ore,  and  pertinent  ascertainable  data  concerning  it). 

6.  Topography  of  country.     Climate   (in  winter). 

7.  Reason  why  property  is  offered  for  sale. 

8.  Definite  terms  under  which  property  can  be  pur- 
chased or  leased. 

9.  Brief  mention  of  history  of  district  and  names  of 
principal  producing  mines. 

If  you  have  maps,  assay  certificates  (and  can  show 
where  the  corresponding  samples  came  from,  and  what 
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they  represent),  engineers'  reports,  or  other  similar 
data,  attach  them  to  your  statement.  The  first  eight 
items  outlined  above  offer  the  best  argument  you  could 
ordinarily  present.  You  will  probably  stand  or  fall  by 
those  facts.  But  your  chances  of  "standing"  will  be 
much  better  than  if  you  had  fortified  yourself  with  a 
pocketful  of  "high-grade,"  and  had  been  hazy  as  to  the 
distance  to  the  railroad  or  as  to  whether  or  not  you 
were  snowed  in  for  five  months  in  1918 ! 


Liquid  O.xygen  Manufacture  and  Uses* 

Speaking  at  a  recent  meeting  of  the  Royal  Institution 
in  London,  Sir.  J.  Dewar  referred  to  the  disappearance 
of  the  barium  oxide  process  of  manufacturing  oxygen, 
and  its  replacement  by  that  involving  the  fractionation 
of  liquid  air.  For  a  time  there  was  no  demand  for  the 
nitrogen  thus  liberated,  but  soon  it  found  extensive 
application  in  the  manufacture  of  nitric  acids  and  ni- 
trates, of  cyanamide,  and  of  ammonia  by  the  Haber 
process.  The  German  dye  manufacturers  had  exploited 
the  electrical  method  of  fixation  and  had  invested  about 
£3,000,000  in  acquiring  cheap  water-power  in  Sweden. 
So  much  importance  was  attached  to  the  Haber  process 
in  Germany  that  it  had  been  made  a  national  monopoly, 
and,  in  effect,  it  had  been  the  principal  means  of  en- 
abling that  country  to  satisfy  its  requirements  of  ex- 
plosives during  the  war.  For  the  Haber  process  the 
hydrogen  was  obtained  electrolytically  and  by  freeing 
water  gas  from  admixed  gases  with  the  aid  of  low  tem- 
peratures. In  England  the  total  output  of  the  12  fac- 
tories manufacturing  liquid  oxygen  was  1  million  cu.ft, 
say  118  tons,  per  day,  85%  of  which  was  used  for  cutting 
and  welding  metals  and  15%  for  medical  purposes.  In 
Germany  one  plant  alone  was  producing  100  tons  per  day. 

Liquid  oxygen  has  been  much  used  by  airmen  flying 
at  high  altitudes.  For  this  purpo.se  it  is  stored  in  vacuum 
vessels  provided  with  a  mechanism  for  controlling  the 
evaporation,  and  with  tubes  leading  to  a  mouthpiece 
through  which  the  aviator  may  inhale.  There  are  three 
types  of  mechanism.  In  the  first,  the  liquid  is  heated  elec- 
trically; in  the  second,  the  evaporation  is  promoted  and 
controlled  by  thermal  conduction  through  a  rod  of  cop- 
per or  aluminum  in  the  liquefied  gas;  in  the  third  the 
liquid  is  siphoned  out  into  an  evaporating  chamber,  from 
which  the  gas  is  conducted  through  tubes — to  bring 
it  to  air-temperature — to  the  airman's  mouth,  the  rate 
of  evaporation  being  controlled  by  adjusting  the  conical 
stopcock  through  which  the  gas  is  passed. 

Liquid  air  is  stored  in  spherical  metallic  vacuum  ves- 
sels holding  from  5  to  30  gal.,  the  high  vacuum  required 
being  maintained  by  keeping  absorbent  charcoal,  cooled 
to  the  temperature  of  the  liquefied  gas,  in  a  chamber 
attached  to  the  lowest  part  of  the  external  wall  of  the 
inner  vessel,  whereby  the  annular  space  is  highly  ex- 
hausted. These  vessels  are  durable,  and  the  rate  of 
loss  from  the  largest  does  not  exceed  5%  per  day. 

The  lecture  was  illustrated  by  numerous  experiments, 
among  the  most  remarkable  of  which  were  the  demon- 
stration of  the  magnetic  property  of  liquid  oxygen  by 
placing  an  electro-magnet  near  drops  of  it  falling  from 
a  pipette,  these  being  drawn  to  the  pole  in  the  form  of 
a  thin  stream;  and  the  stopping  of  the  motion  of  a 
radiometer  wheel  by  creating  a  vacuum  around  it  with 
liquid  air  and  charcoal,  the  pressure  being  reduced  to 
about  1/50  millionth  of  an  atmosphere. 

•Ab»lr«cti^  from  Jovm.  Sor.  rhfrn.  Inil..  Jan.  31.  191».  p.  338 


Shimer  Case-Hardening  Process* 

Case-hardening  by  using  a  liquid  bath  of  a  mixture 
of  easily  fusible  salts  not  possessing  case-hardening 
qualities,  into  which  is  immersed  fresh  calcium  cyana- 
mide, which  imparts  case-hardening  properties  to  the 
bath,  is  a  substitute  method  invented  by  Porter  W. 
Shimer,  of  Easton,  Penn.  This  method  is  said  to  pos- 
sess case-hardening  properties  equal  to  or  greater  than 
those  of  previously  used  baths,  gives  off  no  poisonous 
vapors,  and  costs  but  a  fraction  of  what  the  cyanide 
costs  in  the  baths  formerly  considered  essential.  The 
process  has  been  in  use  in  a  large  American  works  for 
more  than  a  year. 

The  composition  of  the  non-case-hardening  salts  ap- 
pears rather  immaterial.  Good  results  have  been  ob- 
tained by  using  a  mixture  of  sodium  chloride,  calcium 
chloride,  and  barium  chloride  in  equal  proportions  by 
weight;  also  with  a  mixture  of  one  part  sodium  chloride 
to  one  part  calcium  chloride.  This  mixture  is  melted 
in  a  suitable  pot,  and  the  calcium  cyanamide  is  brought 
into  contact  with  it  by  placing  small  lumps  of  the  cyana- 
mide in  an  iron  basket,  which  is  sunk  to  the  bottom  of 
the  case-hardening  pot.  A  lively  evolution  of  gas  then 
takes  place,  and  the  bath  acquires  case-hardening  prop- 
erties, which  last  as  long  as  the  evolution  of  gas  con- 
tinues. As  soon  as  a  lively  evolution  of  gas  occurs,  the 
dipping  in  of  articles  can  begin.  If  the  gas  evolution 
becomes  too  great,  the  cyanamide  may  be  removed,  and 
case-hardening  can  be  done  for  some  time  after  this 
removal. 

The  cyanamide  is  best  used  in  lumps,  which  permit  of 
better  control  of  the  evolution  of  the  gas.  It  should  be 
fresh  and  contam  no  moisture.  The  quantity  used 
varies  according  to  the  size  and  shape  of  the  bath  and 
the  character  of  the  articles  to  be  case-hardened. 


The  Use  of  Tamping-Bags  in  Blasting 

Miners  in  general  realize  the  importance  of  tight 
tamping  and  the  advantage  of  having  proper  tamping 
materials,  but  these  are  not  always  available,  so  that 
it  may  be  necessary  to  utilize  whatever  is  at  hand,  with 
the  result  that  there  is  a  greater  consumption  of  ex- 
plosives than  is  necessarj'. 

Miners  and  rock  blasters  are  beginning  to  appreciate 
the  utility  of  tamping  bags  made  of  heavy  paper  as  con- 
tainers for  sand,  clay,  or  loam  to  be  used  for  tamping. 
The  bags  are  particularly  useful  when  loading  holes 
that  are  pointed  upward.  A  supply  of  these  bags  can 
be  filled  and  taken  into  the  mine  at  the  beginning  of 
the  day's  work,  and  in  this  way  the  blaster  is  sure  of 
having  a  tamping  material  that  will  give  him  maximum 
breakage  at  least  cost.  Their  use  also  saves  time  when 
loading  bore  holes.  Tamping  bags  are  of  marked  ad- 
vantage when  the  blaster  desires  to  make  up  charges 
of  blasting  powder  in  cartridge  form,  as  is  usual  when 
loading  uppers  or  in  damp  open  work.  They  are  more 
convenient  than  clumsily  made  funnels  or  cones,  for 
which  pieces  of  newspaper  are  generally  used.  The 
cost  of  the  bags  is  slight,  and  their  use  should  save  many 
times  their  cost  because  of  the  saving  in  explosives  or 
greater  breakage  from  a  given  charge. 


Mai;nefiite  Production  of  Qiiobec  in  1918  was  28,564  tons 
of  (lend -burned  mntprinl,  vnlucd  nt  $1,016,764,  nccording  to 
the  preliminary  report  of  the  Quebec  Bureau  of  Mines. 


•Ahutrncf    of    pappr    prcaentcd    at    New    York    meeting   of    the 
A.   I.  M.   M.  B..  Febniary,  1»10.  by  JOMph  W.   Richards. 
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Mine  Ventilation  in  the  Coeur  d'Alenes' 

By  ROBERT  N.  BELLf 


Consideration  of  the  subject  of  ventilation  in  mines 
involves  certain  inevitable  natural  obstacles.  With- 
in set  limits  good  ventilation  by  means  of  natural 
gravity  air-pressure  circulation  may  be  secured, 
but  with  increased  depth  and  lateral  extension  of 
the  workings  it  becomes  necessary  to  employ  arti- 
ficial means.  The  account  deals  with  ventilation 
conditions  in  the  Coeur  d'Alenes  and  with  the 
methods  now  employed  and  those  proposed  to  in- 
crease and  perfect  air  circulation  in  the  mines. 


MINES  of  the  Coeur  d'Alene  district  have  their 
vein  apexes  high  on  the  mountain  sides,  and 
are  developed  by  adit  or  crosscut  tunnels  to 
depths  below  2000  ft.,  which  give  ample  natural  gravity- 
air-pressure  circulations  that  usually  afford  good  venti- 
lation and  are  easily  controlled.  The  natural  advan- 
tages of  the  district  in  this  respect,  and  its  deep  sedi- 
mentary formations,  are  exceptional,  but  in  recent  years, 
in  three  particular  cases,  the  ore  penetration  has  been 
developed  extensively  below  the  lowest  points  of  surface- 
drainage  entry,  involving  crosscut  tunnels,  three  of 
which  are  two  miles  long.  These  tunnels  are  of  a 
minimum  size  of  7  x  8  ft.  and  are  used  for  drainage, 
haulage,  and  ventilation. 

Ore  Persistence  at  Depth  Presents  New 
Ventilation  Problem 

Above  these  deep  drainage  levels,  ventilation  by 
natural  gravity  air  currents  was  a  simple  matter,  but 
each  of  these  mines,  and  several  others  in  less  degree, 
have  shovra  a  persistence  in  their  ore  occurrence  to 
great  depth  below  these  lowest  drainage  entries,  and 
the  sublevels  thus  developed  have  rapidly  expanded 
in  the  last  few  years.  This  condition  presents  a  new 
problem  in  ventilation.  The  long  tunnel  is  depended 
upon  for  the  main  air  supply  by  reason  of  the  fact 
that  the  electric  ore-trains  used  in  these  air  courses 
act  like  a  piston  and  offer  resistance  when  in  motion 
against  the  air,  and  materially  retard  its  flow. 

Sublevel  ventilation  by  natural  gravity  air,  even  with 
the  advantage  of  deep  drainage  and  numerous  higher 
outlets,  has  recently  proved  inadequate  in  volume  and 
velocity  fully  to  supply  the  normal  working  require- 
ments of  the  men,  and  mechanical  means  for  increasing 
the  air  supply  have  become  imperative. 

A  ventilating  system  that  will  simply  carry  away 
the  smoke  and  gases  resulting  from  blasting,  and  the 
emanations  from  men  and  lights,  is  a  mistaken  economy 
in  large  mine  operation,  as  the  great  harm  resulting 
from  an  insufficient  supply  of  good  air  is  shown 
markedly  in  the  behavior  of  the  men  employed  in  such 
a  mine.  "Surliness,  discontent,  inefficiency,  and  a  gen- 
eral desire  to  cut  work  or  taper"  are  often  directly 
traceable  to  poor  air,  and  no  investment  will  pay  a 
bigger  return  in  resulting  efficiency  of  the  workers 
than  good  ventilation. 

The  long  tunnels  of  the  Morning  and  Bunker  Hill 


•Abstracted  from  "Twentieth  Annual  Report  of  the  Mining  In- 
dustry of  Idaho." 

tState  inspector  of  mines,  Boise,  Idaho. 


&  Sullivan  mines,  owing  to  the  natural  wall  resistance 
and  moving  trains,  are  incapable  of  carrying  sufficient 
air  properly  to  ventilate  the  extensive  and  rapidly  deep- 
ening sublevels  of  these  properties  without  mechanical 
induction.  Fortunately,  both  mines  have  several  other 
outlets  in  addition  to  their  long  tunnels,  which,  though 
at  a  much  higher  level,  can  be  used  and  are  used  as 
additional  sources  of  fresh  air,  with  the  return  or 
up-cast  draft  directed  through  still  other  outlets.  To 
improve  ventilation  conditions  at  these  properties  it  is 
necessary  to  drive  several  thousand  feet  of  expensive 
straight-line  raise  connections,  in  addition  to  making 
the  required  mechanical  installations,  but  scarcity  of 
labor  has  decidedly  retarded  the  improvements. 

Proposed  Ventilation  at  Bunker  Hill  Mine 

In  carrying  out  the  work  of  making  the  connection, 
over  900  ft.  of  raises  have  been  driven  at  the  west 
end  of  the  Bunker  Hill  mine,  and  these  are  now  being 
extended,  to  be  used  exclusively  as  an  air  course.  A 
station  has  been  cut  for  the  installation  of  a  recently 
ordered  60,000-ft.  Sirocco  fan  to  take  fresh  air  not 
only  from  the  Kellogg  tunnel,  but  also  from  the  adjacent 
Sweeney  shaft  and  other  west-end  outlets.  Present 
plans  provide  for,  if  it  is  found  necessary,  the  installa- 
tion of  another  large  Sirocco  fan  near  the  head  of  the 
No.  2  east  shaft,  which  is  up-cast  and  will  afford  a 
permanent  circuit  through  the  east-end  outlets,  above 
the  Kellogg  tunnel.  This  is  the  deepest  mine  along 
the  plane  of  the  vein  in  the  Coeur  d'Alene  district.  Its 
orebodies  are  entirely  in  quartzite  formation  and  vary 
in  size  up  to  100  ft.  in  horizontal  cross-section  and 
900  ft.  in  length.  Stopes  are  timbered  with  square 
sets  and  filled  with  waste.  Levels  are  200  ft.  apart 
vertically  and  300  ft.  on  the  dip  of  the  vein,  which  is 
about  40°.  The  hottest  stope  in  the  mine  is  1500  ft. 
above  the  bottom  level  at  the  apex  of  the  Cameron  stope 
at  the  No.  10  level  crosscut  connection.  This  is  one  of 
the  largest  stopes  in  the  mine,  and  has  been  actively 
operated  for  the  last  12  years.  At  this  point  the  tem- 
perature is  80°  and  the  humidity  reaches  100%.  This 
is  largely  due  to  local  faulting,  oxidizing  timbers 
of  the  stope  and  the  fact  that  the  situation  is  a  con- 
verging point  of  return  air. 

Range  of  Temperature  at  Bunker  Hill  Mine 

The  highest  bottom-level  temperature  in  the  mine  at 
the  new  15  level,  which  is  4800  ft.  along  the  dip  of 
the  vein  below  its  highest  crest  and  3400  ft.  vertically 
under  the  mountain,  registered  only  70°  F.  The  top 
of  the  stopes  at  13  and  14  levels  registered  75°,  and 
the  No.  2  shaft  station  main-return  air  course  at  the 
13  level,  70°.  These  are  comparatively  low  tempera- 
tures for  such  depths.  The  mine,  however,  is  damp 
throughout,  and  the  relative  humidity  is  high  in  all 
the  sublevels,  causing  men  to  perspire  freely  at  work, 
and  this  gives  the  impression  that  the  temperatures 
are  higher  than  is  actually  the  case.  The  only  remedy 
for  this  humid  condition  is  a  greater  volume  and  velocity 
of  fresh-air  currents. 

At  the  Hercules  mine,  with  a  drainage  crosscut  tun- 
nel at  its  lowest  point  from  Canyon  Creek  only  a  few 
hundred  feet  short  of  two  miles  in  length,  the  natural 
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ventilation  in  its  new  sublevels  is  still  good.  The  new 
vertical,  four-compartment  shaft  from  this  level  is 
1400  ft.  deep,  but  only  three  sublevels  have  yet  been 
opened  down  to  the  600  level.  The  underground  hoist 
stations  are  completely  sealed  with  air-tight  doors,  and 
the  main  shaft,  which  during  the  winter  carried  30,000 
cu.ft.  per  min.  of  fresh  air,  affords  ample  ventilation 
for  the  present  levels.  By  way  of  the  shaft,  drifts, 
stopes,  and  through  several  rock  raises  to  the  No.  4 
tunnel  outlet,  600  ft.  above  No.  5,  a  natural  return 
circuit  is  provided  during  the  summer  season.  Stations 
are  now  being  cut  in  the  new  shaft  at  the  800  and  1000 
sublevels,  where  the  natural  temperatures  are  slightly 
under  70'  and  well  ventilated  by  an  exhaust  fan  at 
the  600-level  station. 

Deep  Working  Shaft  at  Hecla  Mine  Provides 
Natural  Ventilation 

The  Hecla  mine  has  a  natural  advantage  in  ventila- 
tion, owing  to  fact  that  its  main  working  shaft  starts 
at  the  surface  and  does  not  involve  a  long  adit  approach. 
It  is  ideally  situated  for  natural  gravity  air  ventila- 
tion, and  the  management  has  taken  full  advantage  of 
this  condition.  The  mine  has  a  drainage  level  driven 
along  the  course  of  its  ore  zone  several  thousand  feet, 
which  strikes  directly  into  the  east  side  of  the  abrupt 
slope  of  Canyon  Creek,  near  the  main  surface  shaft 
collar.  The  main  shaft  now  has  a  maximum  vertical 
depth  to  its  new  bottom  station  of  2000  ft.  The  lowest 
operating  level  is  at  a  depth  of  1600  ft.  and  the  lineal 
distribution  of  the  orebodies  is  extended  3000  ft.  in 
length  and  duplicated  with  several  parallel  courses  of 
ore,  with  many  raises,  chutes,  and  manways  at  short 
intervals.  Near  the  east  end  of  the  ore  development 
a  straight-line  raise,  nearly  vertical  and  1400  ft.  high, 
was  put  through  to  the  surface  from  the  drain  tunnel, 
for  ventilation  purposes,  and  the  opening  gives  a  maxi- 
mum gravity  vertical  range  to  the  1600  level,  through 
connecting  raises,  for  a  natural  air  quantity  of  3000 
cu.ft.  per  min.,  with  several  other  outlets  above  the 
drain  tunnel  to  relieve  the  main  west  stopes,  and  this 
theoretically  presents  almost  ideal  conditions  for  nat- 
ural air  circulation. 

Heavily  Timbered  Drifts  Offer  Resistance 
TO  Ventilation 

The  main  shaft  has  a  large-sized  compartment  which 
is  idle,  and  each  station  drift  entry  is  provided  with  an 
air  door.  In  December  this  shaft,  acting  as  a  natural 
down-cast,  was  distributing  28,000  cu.ft.  of  fresh  air 
per  min.  at  strong  velocity  through  the  lower  levels, 
with  return  through  numerous  outlets  to  the  surface. 
The  recent  rapid  expansion  and  duplication  of  the 
operating  avenues  and  ore  courses  of  this  mine,  all 
heavily  timbered,  develop  a  heavy  resistance  to  free 
air  circulation,  in  spite  of  its  extremely  high-chimney 
draft  value,  and  retard  the  flow  of  the  return  air, 
which  is  believed  to  be  due,  in  part,  to  lack  of  proper 
splits  in  the  west  nreliody,  a  condition  that  the  com- 
pany's engineers  are  now  studying  carefully  with  a 
view  to  remedying  hy  additional  doors  and  stoppings, 
and  if  this  is  not  effective,  a  powerful  Sirocco  fan  will 
be  installed  as  an  exhaust,  probably  at  the  head  of  the 
No.  3  tunnel  1400-ft.  raise. 

The  temperature  at  the  new  2000-level  station  in  this 
mine  in  December  was  70',  with  relatively  high  humid- 
ity. In  common  with  all  the  other  sublevel  properties, 
the  maximum  or  warmest  place   tested    in   this   mine. 


owing  to  the  same  cause  of  temperature  localization 
as  in  the  Bunker  Hill  &  Sullivan  and  Morning  mines, 
was  at  the  top  of  an  exhausted  stope  on  the  600  level, 
1000  ft.  above  the  bottom  working  level,  which  gave 
a  reading  of  70°  Fahrenheit. 

It  would  seem  from  the  foregoing  that  the  tempera- 
tures in  the  deepest  mines  of  the  Cceur  d'Alene  district 
are  comparatively  low,  and  are  approximately  the  or- 
dinary normal  summer  heat  at  the  surface.  There  is 
prevailingly,  as  previously  stated,  however,  a  general 
dampness  of  the  ground  and  the  resulting  humidity 
or  moisture  in  the  air. 

Air  Conditions  Improved  by  Blasting  Schedule 

At  the  Bunker  Hill  &  Sullivan  mine,  the  stoping  is 
all  done  on  day  shift,  and  at  the  other  mines  the 
bulk  of  it  is  done  on  day  shift.  When  two  shifts  are 
working  in  the  stopes,  the  blasting  is  practically  all 
done  at  the  end  of  the  second  shift,  which  permits  8 
to  16  hours'  time  for  the  mines  to  clear  of  smoke  and 
gases  resulting  from  the  blasts.  Exhaust  fans  are 
invariably  used  in  dead  ends,  and  there  is  now  no  point 
in  the  district  where  the  air  fairly  can  be  considered 
bad,  but  in  several  of  the  properties,  at  the  end  of  a 
shift  with  a  big  crew  of  men  working,  the  air  is  poor, 
and  it  can  be  greatly  improved  by  mechanical  installa- 
tions and  new  connections  designed  to  facilitate  the 
distribution  of  the  currents. 


Cost  of  Thawing  Water  Mains* 

Data  on  the  1917-18  experiences  of  96  cities  with 
frozen  water  mains  and  services  are  included  in  the 
report  of  a  special  committee  of  the  New  England  Water 
Works  Association.  The  methods  employed  by  these 
cities  in  thawing  are  summarized  as  follows: 
analysis  of  methods  of  thawing 

Mains  Services 

No.  Cities  No.  ClUes 

Electricity    36  31 

Steam    8  8 

Hot  water   4  11 

Electricity,  hot  water   5  24 

Electricity,  stoam   .t  6 

Electricity,  hot  water,  steam 2  10 

One  city  reported  that  the  blow  torch  was  employed 
in  thawing  services;  another  city  employed  fire.  The 
cost  of  thawing  with  electricity  per  job  varied  from  $20 
to  $1.    A  summarj'  of  the  cost  is  as  follows: 


No 


costs    of  thawing  frozen  water  mains 

BY    electricity 

Rei^orted 


Reported  No. 

Cities                                Cost  Cities                                   Cost 

3 J20  10.., $10 

1 18  S J8to»10 

3 ,...»15to»16        21.. 1 5  to       8 

3 12  6 S  to      5 

2 11  5 Less  than  $3 

The  cost  of  thawing  with  steam  ranged  from  $4.50  to 
$75,  the  later  figure  being  reported  by  Stamford,  Conn. 
One  city  rejiorted  a  cost  of  $5,  one  a  cost  of  $17.70,  one 
$20,  one  $9.41,  one  $7.63,  one  $4. .50,  one  $7.50,  one  $6.50, 
one  $16.50,  and  one  $14. 

The  reported  cost  of  thawing  with  hot  water  ranged 
from  $2  to  $20.  Four  cities  reported  the  cost  as  being 
$2;  one  a  cost  of  $2.67;  three  a  cost  of  $3;  five  a  cost 
of  $4  to  $5;  three  a  cost  of  $5  to  $6;  one  a  cost  of 
$11.20;  one  $14,  one  $17  and  one  $20.  One  city  re- 
ported the  cost  as  being  5c.  per  ft.  of  pipe  thawed. 

Throe  cities  reported  on  the  cost  of  thawing  by  fire. 
In  one  case  the  cost  was  Sii  ii"..  in  .innther  $10.69  and 
in  the  third  $10  to  $30. 
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The  Radium  Industry  and  Reconstruction 


By  JOHN  S.  MacARTHUR 


THE  production  of  radium  is  one  of  the  few  indus- 
tries that  have  been  started  under  Government 
auspices.  The  Joachimsthal  pitchblende  deposits  on 
which  Mme.  Curie  experimented  were  worked  by  the 
Austrian  government,  which  furnished  material  for  the 
experiments.  It  may  be  objected  that,  as  at  this  time 
all  the  available  supplies  of  radium  were  being  used  for 
experimental  purposes,  no  industry  could,  properly 
speaking,  be  said  to  center  about  it.  In  a  short  time, 
however,  as  the  result  of  experimental  work,  the  im- 
portance of  radium  as  an  article  of  commerce  came  to  be 
realized,  more  especially  in  France  and  Germany,  and 
its  production  acquired  the  status  of  an  industry.  A 
similar  development  had  begun  in  Britain  and  in  the 
United  States  when  war  broke  out. 

The  production  of  radium,  like  that  of  almost  every 
other  commodity,  has  been  profoundly  affected  by  the 
conditions  that  have  prevailed  during  the  last  four 
years.  The  Joachimsthal  pitchblende,  which  had  been 
the  main  European  source  of  supply,  ceased  to  be  avail- 
able. Ore  had,  therefore,  to  be  obtained  from  over- 
seas. The  shipping  problem  was  a  dominant  factor  in 
the  situation,  and  hence  the  importation  of  material 
from  Australia  and  India  was  practically  barred.  There 
remained  the  carnotite  ores  of  Utah  and  Colorado,  and 
these  have  furnished  Britain  and  her  Allies  with  radium 
since  1914.  These  ores  had  previously  interested  Brit- 
ish manufacturers,  and,  in  consequence  of  the  Allied 
blockade  of  Germany,  supplies  of  ore  and  low-grade  con- 
centrates, which  formerly  went  there,  found  their  way 
to  Great  Britain  in  the  early  days  of  the  war.  Besides 
radium  minerals  for  treatment  in  Great  Britain,  con- 
siderable quantities  of  highly  concentrated  radium  com- 
pounds were  imported  to  that  country  from  the  Unjted 
States. 

Much  valuable  shipping  space  might,  however,  have 
been  saved  had  it  been  found  possible  to  make  use  of 
considerable  quantities  of  radioactive  ores  which  are 
known  to  be  in  Cornwall.  The  records  of  pitchblende 
production  in  that  county  are  admittedly  imperfect, 
and  this  imperfection  accounts  partly  for  the  failure  to 
appreciate  the  importance  of  Cornwall  as  a  producer. 
What  it  might  do  may  be  judged  from  the  fact  that  one 
mine  alone,  to  the  records  of  which  I  had  access,  pro- 
duced, in  four  years,  ore  which  contained  radium  equal 
to  18,000  mg.  of  radium  bromide,  an  amount  com- 
parable with  the  output  of  all  the  carnotite  fields  of 
America  in  the  first  four  years  of  active  production. 

For  the  last  four  years  practically  all  the  radium 
produced  in  and  imported  into  Great  Britain  has  been 
for  government  purposes,  and  although  radium  was 
not  actually  "controlled"  until  August,  1918,  the  con- 
ditions for  obtaining  raw  material  and  labor  were 
such  as  to  insure  that  the  output  went  to  the  govern- 
ment. What,  then,  will  be  the  effect,  on  the  radium  in- 
dustry, of  the  cessation  of  hostilities?  Unlike  other 
industries,  it  cannot  be  said  to  have  an  established  pre- 
war position  to  which  it  can  return.  In  my  opinion  it 
will  have  three  main  channels  of  development:  In  the 
first  place  there  is  radio-therapy;  secondly,  the  manu- 
facture of  luminous  paint;  thirdly,  the  use  of  low- 
grade  radium  residues  as  fertilizers. 

•Abstracted  from   the  Mining  Jouriutl,  January   18.  1919.  p.   39. 


Not  long  after  the  discovery  of  radium,  the  simi- 
larity of  its  radiations  to  the  X-rays  suggested  that 
it  might  be  of  use  in  medicine.  Accordingly  it  was 
soon  possible  to  obtain  radium  water,  mud,  or  vapor 
baths  at  various  Continental  spas,  which  established 
"emanatoria."  The  treatment  was  used  mainly  for 
rheumatic  subjects  and  neurotics.  It  is  hardly  remark- 
able that  the  multitude  of  adventitious  aids  to  bodily 
and  mental  well-being  which  are  to  be  found  at  such 
resorts  tended  to  obscure  the  real  nature  of  the  cura- 
tive powers  of  radium;  but  in  other  quarters  radio- 
therapy was  being  taken  much  more  seriously.  It  was 
discovered  that  radium  is  effective  in  arresting  some 
forms  of  malignant  disease,  and  much  successful  work 
was  done  in  this  connection,  and  a  steady  market  had 
just  been  ci-eated  for  the  radium  producer  when  war 
broke  out  in  1914.  A  natural  consequence  of  the  war 
was  that  the  progress  of  radio-therapeutics  was  much 
delayed,  through  lack  of  workers  and  shortage  of  ma- 
terial. 

Less,  therefore,  has  been  done  in  defining  the  possi- 
bilities and  limitations  of  radium  as  a  curative  agent 
than  might  reasonably  have  been  expected  five  years 
ago.  In  war  surgery,  however,  radium  proved  useful 
for  preventing  adhesions  after  wounds,  and  for  render- 
ing the  scars  pliable.  In  the  case  of  facial  wounds  this 
has  the  effect  of  greatly  lessening  the  disfigurement 
which  they  so  often  involve. 

In  the  near  future  there  will  be  a  large  demand  on 
the  part  of  the  medical  profession  for  radium,  not  only 
for  the  treatment  of  diseases  where  it  is  known  to  be 
of  service,  but  also  for  doing  experimental  work,  for 
here  the  time  lost  during  the  years  of  war  must  be  made 
up.  So  important  has  this  application  of  radium  seemed. 
that  medical  men  have  advised  the  Government  of  the 
United  States  to  see  to  it  that  the  whole  of  the  radium 
supply  in  that  country  is  reserved  for  medical  purposes 
alone.  They  regret  that  so  much  of  the  limited  supply 
of  radium  should  be  dissipated  in  the  manufacture  of 
luminous  paint  for  such  things  as  watch  dials,  electric 
bell  pushes  and  other  like  uses. 

This  brings  one  to  the  second  great  field  of  activity 
for  the  radium  producer — namely,  the  manufacture  of 
luminous  paint.  This  substance  is  made  by  mixing  a 
small  quantity  of  a  radium  salt  with  hexagonal  zinc 
sulphide.  The  luminosity  of  such  a  preparation  is  not 
conditional  on  previous  exposure  to  light,  and  the 
activity  of  the  radium  is  not  lessened  by  its  being 
mixed  with  the  zinc  sulphide.  The  cost  of  the  mixture 
is  not  prohibitive,  as  0.4  mg.  of  radium  bromide  to  1 
to  2  gm.  of  zinc  sulphide  is  sufficient  to  give  good 
luminosity.  The  paint,  however,  is  efficient  for  only 
about  two  years.  By  that  time  the  zinc  sulphide  is 
worn  out  by  the  bombardment  of  the  radium  radiations. 
The  latter  is  not  exhausted,  but  may  be  isolated  and 
used  again  with  fresh  zinc  sulphide. 

Though  it  is  desirable  that  as  much  radium  as  pos- 
sible should  be  available  for  the  medical  profession,  and 
that  it  should  not  be  wasted  on  articles  of  luxury,  the 
legitimacy  of  its  use  for  illuminating  ships'  compass 
cards  is  rather  a  different  question.  It  has  been  sug- 
gested that  mesothorium  might  profitably  take  the  place 
of  radium  in  the  manufacture  of  luminous  compounds. 
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The  radioactivity  of  this  element  is  for  practical  pur- 
poses comparable  with  that  of  radium,  but  its  life  is 
measured  by  years,  not  centuries,  and  it  could  not  with 
advantage  he  isolated  more  than  once  or  twice. 

There  remains  the  use  of  low-grade  radium  residues 
as  fertilizer.  These  residues,  still  containing  a  small 
quantity  of  radium,  have  been  found  to  exert  a  stimu- 
lating influence  on  plant  growth.  The  precise  nature 
of  the  stimulus  is  not  absolutely  known,  and  has  been 
hotly  disputed.  Some  have  denied  the  beneficial  in- 
fluence of  radium  altogether,  but  the  weight  of  experi- 
mental evidence  appears  to  be  against  them,  and  it  is 
found  that  there  is  a  steady  demand  for  radium  resi- 
dues on  the  part  of  agriculturists  and  horticulturists. 
Radium  fertilizer  must  not  be  thought  of  as  a  food ;  it 
will  not  take  the  place  of  essentials  such  as  phosphate 
or  potassium,  but  will  aid  in  their  assimilation.  It  also 
seems  to  assist  in  the  fixation  of  nitrogen.  The  pro- 
duction of  radium  fertilizer  remains  of  course  the  same, 
whether  the  concentrates  are  used  for  medical  purposes 
or  for  preparing  luminous  paint. 

Whether  or  not  the  production  of  radium  is  a  key 
industr>'  is  a  question  which  the  mere  scientist  may 
think  it  presumptuous  to  answer;  but  it  certainly  ought 
to  receive  the  attention  of  those  who  are  devoting  them- 
selves to  the  solution  of  the  problems  of  reconstruction. 
The  position  with  regard  to  ore  may  be  summed  up  as 
follows:  The  Joachimsthal  pitchblende  supplies,  which 
showed  signs  of  failing  before  the  war,  are  now  almost 
exhausted,  and  the  United  States  Government  has  placed 
an  embargo  on  the  export  of  radioactive  ores.  The 
British  manufacturer  of  radium  must  therefore  seek  his 
raw  material  elsewhere.  Cornish  supplies  are  extensive, 
but  require  re-development.  Promising  reports  of  ra- 
dium minerals  come  from  India,  South  Australia,  and 
East  Africa.  It  is  of  immediate  importance  that  these 
supplies  be  developed  to  their  fullest  capacity. 

Anything  like  a  full  description  of  radium  extraction 
would  be  far  beyond  the  limits  of  this  paper,  especially 
as  methods  mu.st  vary  according  to  the  nature  of  the 
ore  that  is  being  treated.  All  methods  take  advantage 
of  the  fact  that  barium  and  radium  are  chemically 
homologous.  If  barium  is  not  already  present  in  the 
ore,  it  is  added  in  an  insoluble  form — 1  kg.  of  barium 
to  1  mg.  of  radium — that  is,  1,000,000  to  1.  If  the 
ore  is  then  treated  for  barium,  the  radium  will  also  be 
recovered.  How  far  the  power  of  barium  to  entrain 
radium  is  due  to  absorption  has  not  yet  been  definitely 
a.'fcertained. 

When  the  radium  and  barium  have  been  recovered  to- 
gether in  .solution  as  chlorides,  the  whole  is  evaporated 
to  saturation  point.  The  crystals  which  settle  out  are 
found  to  be  much  richer  in  radium  than  the  radium- 
barium  chloride  left  in  solution.  By  repeated  crystal- 
lizations an  almost  pure  radium  salt  can  be  obtained. 


American  Smelting  and  Rcfininij  Co, 

The  earnings  of  the  American  Smelting  and  Refin- 
ing Co.  and  its  subsidiary  companies  for  the  fiscal  year 
ended  Dec.  31,  1918,  after  deducting  general  expenses 
f$l..''.0.5.!t,".4..'i9),  corporate  taxes  ($l,252..S.'jfi).  and  fixrd 
charges  ($1,616,109.44).  aggregated  $14,137,167.65,  • 
?  10.898,770  79  less  than  the  preceding  year.  Corpor- 
ate taxes  were  $2,597,614.73  less  than  in  1917.  From 
these  earnings,  $5,439,631.20  was  further  deducted  for 
depreciation  and  ilcplction.  $250,000  for  safety  and  wel- 
fare reserve,  and  $740,038  22  for  miscellaneous  charges. 


leaving  $7,707,498.23  as  total  earnings  applicable  to 
dividends. 

The  company's  income  was  derived  as  follows:  Net 
earnings  of  smelting  and  refining  plants  and  dependent 
industries,  $13,234,710.85;  net  earnings  from  mining 
properties,  $2,686,839.73;  interest,  rents,  dividends  and 
commissions,  $2,390,016.90;  total  gross  income,  $18,- 
311,567.48.  Economic  conditions  that  had  maintained 
throughout  the  previous  two  years  continued  during 
1918  and  were  accentuated  in  the  last  half  of  the  year 
by  constantly  increasing  wages  and  cost  of  fuel,  ma- 
terials, and  freights.  There  was  also  a  still  further 
decrease  in  the  efficiency  of  labor,  due  to  the  influenza. 

Of  the  $7,707,498.23  applicable  to  dividends,  the 
amount  declared  on  preferred  stocks  for  the  year  1918 
totalled  $4,247,773.75,  leaving  $3,459,724.48  applicable 
to  dividends  on  common  stock.  For  the  first  three- 
quarters  of  the  year  dividends  were  paid  on  the  common 
stock  at  the  rate  of  6%  per  annum  and  for  the  last 
quarter  at  the  rate  of  4% ;  the  total  paid  being  $3,354,- 
890.  The  balance  of  $104,834.48,  together  with  the  sur- 
plus on  Dec.  31,  1917  ($26,955,394.40),  brought  the 
total  surplus  to  $27,060,228.88. 

During  1918  there  was  expended  $4,916,971.92,  which 
was  charged  to  property  account.  This  included  about 
$1,300,000  which  was  invested  in  Mexico  and  Chile,  and 
$340,000  for  the  purchase  of  a  mining  property  in  this 
country. 

The  following  statistics  relate  to  plant  operation  dur- 
ing 1917  and  1918. 

OPERATING  STATISTICS:  AMERICAN  SMELTING  AND 
REFINING  COMPANY 

1917  I9IS 

Numberof  men  employees,  excluding  Mexico..  24,698  21,765 

Total  wages  and  salaries,  eicludins  Mexico...  $24,497,836  $25,516,467 

Average  wages  per  8-hour  day $3  31  $3  91 

Tons  charge  smelted 5,918,924  5,658,232 

Tons  bullion  refined 706.875  680,099 

Tonscoalused 787,890  765,124 

Tons  coke  used 592,765  545.063 

Barrels  fuel  oil  used 1,560,535  1,659,337 

Cubic  feet  gas  used 3,032,908,373  2,372,000. 103 

Togs  ore  mined 2,318.925  2,525,280 

Tons  coke  produced 186,107  171,245 

Production; 

Gold,  01 r   2,496,693  1,994,015 

Silver,  OB 69,841,061  72,572,506 

Platinum  and  palladium,  01 1,597  1,516 

Lead,  tons 275,266  260,192 

Copper.lb 916.974.000  868,540.000 

Spelter,  lb 52.522,000  41,238.000 

Nickel,  lb 682,715  626,085 

Tin,  lb 12.130,000  19,868.000 

Sulphuric  acid,  lb 66, 1 74,000  87, 338.000 

Arsenic,  lb 9,132.000  7.837.063 

Copper  sulphate,  lb 7.598.000  5.164,000 

Byproduct  metals,  lb 4.131,709  1,870,662 


Negligent  Ladder  System  in  Shaft 
By  a.  L.  H.  Street* 

A  North  Carolina  mine  owner  has  been  held  by  the 
Supreme  Court  of  the  state  to  be  liable  for  the  death 
of  a  miner,  who  was  killed  while  descending  a  ladder 
in  a  550-ft.  shaft,  through  being  struck  by  other  miners 
who  fell  upon  him,  where  it  was  found  that  no  platform 
was  maintained  on  the  last  95  ft.  of  the  lower  end  of 
the  shaft  where  the  accident  occurred. 

Witnesses  testified  to  a  general  mining  practice  of 
constructing  platforms  at  least  every  25  ft.  in  such  man- 
ner that  any  person  or  substance  falling  along  the  lad- 
ders would  lodge  on  a  platform.  Absence  of  such  plat- 
forms on  the  lower  95  ft.  having  permitted  decedent  to 
fall  about  76  ft.  to  the  bottom  of  the  shaft,  it  is  held 
that  the  jury  properly  found  that  defendant  operator  was 
guilty  of  actionable  negligence.  (Parrish  vs.  Richardson, 
97  HoHtheastern  Reporter,  $25.) 

'Attorney  at  law,  8!0  Security  Bldg.,  Minneapolis.  Minnesota. 


April  5,  1919 


ENGINEERING  AND   MINING  JOURNAL 


607 


Operations  at  the  Zinc  Camp,  Arkansas 


By  TOM  SHIRAS* 


Fetv  mining  districts  can  boast  the  distinction  of 
paying  their  way  from  "the  grass  roots."  The 
Zinc  camp  is  one  of  these,  and,  moreover,  owes 
its  success  and  activity  to  the  removal  of  the  lum- 
ber industry,  ivhich  formerly  supplied  local  labor 
with  a  means  of  support.  The  ore  deposits  are  not 
complex,  mining  may  be  carried  on  economically, 
and  the  returns  are  in  good  proportion.  Opera- 
tions are  mostly  in  the  hands  of  small  concerns. 


THE  Zinc  camp,  which  covers  a  territory  approxi- 
mately 10  miles  square  in  North  Boone  County, 
Ark.,  including  the  upper  watershed  of  Sugar 
Orchard  Creek  and  a  part  of  Crooked  Creek,  is  inter- 
esting from  the  fact  that  practically  all  of  the  develop- 
ment work,  which  has  resulted  in  the  opening  of  many 
small  mines,  has  been  paid  for  from  production,  and 
there  has  been  little  investment  of  capital.  The  village 
of  Zinc,  situated  in  the  Sugar  Orchard  Valley  between 
two  timber-clad  ridges,  is  the  headquarters  for  the 
mining  men  of  the  camp  and  the  shipping  point  for 
the  ore. 

Opportunities  for  the  Small  Operator 

The  camp  occupies  the  same  position  in  its  relation 
to  zinc  mining  as  the  old  placer  camps  of  the  West  did 
to  gold.  No  one  person  or  corporation  owns  all  of  the 
land;  no  company  commissary  exacts  high  profits  for 


practical  knowledge  of  mining.  Local  men  who  follow 
mining  as  a  business,  and  others  who  have  come  into 
the  camp,  have  made  a  success,  and  this  is  particularly 
true  of  the  small  operator-^so  much  so  that  the  dis- 
trict has  gained  the  sobriquet  of  "a  poor  man's  camp." 

Geology  of  Sugar  Orchard  District 

John  C.  Branner,  former  State  Geologist  of  Arkansas, 
in  his  report  of  the  Sugar  Orchard  district,  chronicles 
its  geology  as  follows:  "In  its  main  features  the 
geology  of  the  Sugar  Orchard  district  is  quite  simple; 
the  horizontal  calciferous  rocks  which  yield  the  zinc 
are  overlain  by  the  St.  Joe  marble  bed,  and,  above  the 
St.  Joe,  the  Boone  chert  caps  the  hills  on  both  sides 
of  the  streams.  There  appear  to  be  local  variations  in 
the  beds,  at  places  the  structure  being  obscured  by  deep 
decomposition." 

Mining  Confined  to  Removal  of  Siliceous  Ores 

Practically  all  of  the  ore  mined  in  the  camp  is  silicate 
of  zinc  carrying  from  40  to  45%  metallic  zinc,  with  no 
lead,  sulphur,  or  other  objectionable  substances.  It  is 
found  disseminated  in  the  gangue  and  in  nugget  form, 
the  former  requiring  crushing  and  concentration, 
whereas  the  latter  is  ready  for  the  market  as  it  comes 
from  the  ground.  Associated  with  the  siliceous  ores 
are  large  bodies  of  tallow  clay,  which  carry  from  20  to 
35%  metallic  zinc,  for  which  no  market  has  yet  been 
found.  Sphalerite,  or  jack,  has  been  discovered  at  lower 
levels  by  deep  drilling  in  the  valleys;  but  the  presence 


McCURRY   CUSTOM   MILL  AT  ZINC.   ARKANSAS 


GLORIA  MINE  AND  MILL  AT  ZINC,  ARKANSAS 


supplies,  and  any  man  with  a  strong  pair  of  shoulders,  a 
few  pieces  of  hand  steel,  a  striking  hammer,  picks  and 
shovels  and  a  wheelbarrow  can  nail  a  lease  at  a  reason- 
able royalty  and  throw  his  hat  into  the  ring.  Consider- 
ing the  camp  as  a  unit,  it  is  ultra  democratic  and  warm 
hearted;  it  welcomes  a  real  miner  spontaneously  and 
enthusiastically,  and  it  will  fold  a  "busted  tenderfoot" 
to  its  breast;  but  the  stockjobber  receives  a  cold  wel- 
come. Like  other  camps,  it  has  its  "monuments,"  but 
most  of  these  are  due  to  incompetency  or  the  lack  of 


•Mountain  Home,  Arkansas. 


of  large  bodies  of  silicate  ore  at  the  grass  roots  above 
the  water  level  has  discouraged  the  development  of  the 
sulphide  mineral,  and  it  is  likely  that  it  will  receive 
little  attention  until  the  silicate  ores  are  exhausted. 

Silicate  ore,  being  a  secondary  formation,  is  more 
frequently  encountered  along  the  sides  of  old  under- 
ground water  channels,  breaks,  and  faults.  When 
once  the  ore  is  found,  the  miner  follows  it  up  or  down 
to  the  right  or  left  until  the  mineral  pinches  out. 
Until  two  years  ago,  a  popular  theory  in  the  camp  was 
that  the  ore  rimmed  the  hills  for  a  depth  of  about  70  ft. 
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and  that  it  was  useless  to  cut  deeper  than  that,  as  lime- 
stone bars  were  encountered  at  that  depth  and  cut  off  the 
ore.  However,  this  theory-  has  been  disproved,  for  some 
of  the  richest  tunnels  in  the  camp  are  now  back  as  far 
as  500  feet. 

Increased  Mining  Activity  the  Result  of 
Lack  of  Work 

Though  prospecting  has  been  carried  on  in  the  camp 
for  the  last  30  years,  and  a  little  production  was  made 
during  that  period,  the  camp  did  not  come  into  its  own 
until  1913.  when  it  was  literally  forced  into  production 
by  reason  of  circumstances  that  made  it  absolutely  nec- 
essary for  the  male  part  of  the  community  to  mine. 
Previous  to  1913,  promoters  would  appear  periodically, 
lease  or  buy  a  property  and  promote  it.  Invariably 
thousands  of  dollars  were  spent,  and  there  were  no 
returns.  The  industry  was  so  spasmodic  that  it  could 
not  be  depended  upon  as  a  means  of  furnishing  local 
labor  with  steady  work,  and  most  of  the  men  in  the 
community  were  employed  by  a  number  of  sawmills  in 
the  vicinity  of  Zinc.  Late  in  1912  these  mills  completed 
operations  and  moved  away,  leaving  local  labor  idle  and 
stranded.  The  men  were  without  sufficient  money  to 
provide  the  necessaries  of  life,  and  possessed  no  funds 
with  which  to  move  away,  and  socialism  became  a  popu- 
lar topic  of  conversation.  One  night  early  in  Januar>', 
1913,  Lon  Brown,  a  local  prospector,  walked  into  a  store 
where  the  male  population  of  the  village  had  gathered 
and  were  bewailing  their  lack  of  luck,  and  offered 
every  man  $1.50  a  day  to  mine  silicate  on  a  lease  he 
had  lately  taken  at  the  mouth  of  Coon  Hollow.  The 
only  strings  tied  to  the  job  were  that  the  men  would 
have  to  bring  their  own  picks  and  shovels,  and  look  to 
the  ore  pile  for  their  wages.  Mo.st  of  them  laughed  at 
his  proposition,  believing  that  mining  could  not  be 
carried  on  without  a  big  initial  investment,  but  four  or 
five  met  him  at  his  prospect  the  next  morning,  scraped 
the  snow  out  of  the  cut,  and  started  to  work.  In  two 
weeks'  time  they  produced  a  carload  of  hand-cobbed  sili- 
cate that  brought  $700  in  spot  cash,  which  was  more 
real  money  than  had  been  in  the  village  for  months. 
Immediately  silicate  mining  became  popular,  and  the 
community  has  lived  and  thrived  from  the  industn,- 
ever  since. 

Shafts  have  been  sunk  at  a  few  properties  in  the 
camp,  but  most  of  the  mining  has  been  done  by  driving 
tunnels  into  the  mountain  sides  on  the  ore-bearing 
level,  the  tunnel  sites  being  determined  by  the  ore 
outcrops. 

Development  of  Milling  Facilities 

For  the  first  few  years  hand-cobbed  ore  was  the  only 
grade  pro<luced.  However,  in  taking  out  this  free  ore 
large  quantities  of  milling  ore  were  removed,  which 
could  not  be  treated,  because  of  lack  of  proper  facilities. 
This  condition  was  overcome  in  1915,  at  which  time 
the  McCurrj-  custom  mill  was  constructed,  and  later 
the  Brown  mill,  which  is  now  owned  by  the  Boo-Gra-Loo 
Mining  Co.  Other  properties  in  the  camp  which  are 
now  equipped  with  mills  are  the  Madison,  Resin  .lack. 
Coker  Hollow.  Tar  Kiln.  Red  Mill,  and  Gloria.  The 
first  four  run  spasmodically  and  the  latter  two,  to- 
gether with  the  custom  mills,  are  in  steady  operation. 

The  Gloria  mine,  operated  by  the  Gloria  Mining  Co. 
under  the  management  of  George  Miller,  is  the  largest 
producer   in   the  camp,   and   was  the   largest   producer 


in  the  field  last  year.  It  represents  the  type  of  mine 
into  which  many  of  the  smaller  properties  will  develop 
under  proper  management.  The  work  has  been  carried 
on  through  a  series  of  tunnels,  of  which  there  are  nine- 
teen. The  mine  proper  lies  on  the  east  side  of  Sugar 
Orchard  Creek  about  3  mile  north  of  Zinc,  and  consists 
of  approximately  1000  ft.  of  tunnel  and  crosscuts.  The 
main  tunnel,  which  is  15  ft.  wide,  has  been  cut 
under  the  mountain  for  about  500  ft.  The  last  200 
ft.  extends  through  a  body  of  silicate  ore  36  ft.  high 
and  of  undetermined  width.  After  hand  picking  the 
free  ore,  the  "dirt"  shows  a  mill  recoverj-  of  25 '^r. 
Headings  in  a  number  of  crosscuts  are  also  in  good  ore- 
bodies,  but  these  do  not  compare  with  the  extent  or 
richness  of  the  body  cut  by  the  heading  in  the  main 
tunnel.  Owing  to  the  price  of  ore,  the  owners  of  the 
propertj'  have  made  no  effort  to  produce  a  maximum 
tonnage,  but  have  confined  their  operations  to  blocking 
out  their  ore,  and  have  milled  and  sold  only  such  out- 
put as  was  produced  by  the  blocking-out  of  ore.  Pro- 
duction has  been  from  20  to  40  tons  a  week. 

The  property  is  equipped  with  a  small  but  modem 
concentrating  plant.  The  machinery  consists  of  one 
10-in.  crusher;  one  set  of  24-in.  rolls;  2  sets  of  18-in. 
rolls;  one  4-cell  rougher  jig;  one  5-cell  cleaner  jig; 
and  2  Wilfley  tables,  with  the  necessarj'  screens,  belt- 
ing, elevators  and  other  equipment.  The  mill  was  op- 
erated for  a  number  of  years  without  a  set  of  cleaner 
jigs  or  the  tables,  the  cleaning  being  done  with  hand 
jigs,  but  under  this  method  a  considerable  part  of  the 
valuable  minerals  was  lost.  Since  the  installation  of  the 
new  cleaning  equipment,  the  chats  made  by  the  old 
method  have  been  re-run,  and  a  profitable  recovery 
has  been  made. 

Measuring  Gas  Temperature  in  Boilers* 

Accurate  measurement  of  the  temperatures  of  the 
gases  as  they  pass  through  a  boiler  setting  is  extremely 
difficult,  especially  where  the  temperature  of  the  gases 
differs  greatly  from  that  of  the  surrounding  surfaces. 
Under  such  conditions  the  results  obtained  by  ordi- 
nary method.^  of  measurement  are  seldom  correct  with- 
in less  than  IC^r.  and  are  frequently  off  25''^.  The 
errors  in  the  measurements  are  due  chiefly  to  three 
causes,  as  follows : 

1.  Radiation  from  the  instruments  with  which  the 
temperatures  are  measured.  This  error  usually  makes 
the  observations  too  low. 

2.  Variation  of  the  temperature  of  the  gases  at  dif- 
ferent points  in  a  cross-section  of  the  path  of  the 
gases.  This  error  may  make  the  readings  too  low  or 
too  high;  more  often,  too  low. 

3.  Fluctuation  of  temperature  at  any  one  point  mav 
cause  the  reading  to  be  too  low  or  too  high. 


Iron  Works  in  the  Donet?:  Basin  of  Russia  are  practically 
intact,  and  with  some  repairs  would  bo  able  to  resume 
operations  immedintoiy  if  the  conditions  permitted,  accord- 
ing to  the  Irnnmotigrr.  Last  August  the  blast  furnaces  of 
Krivoi  Rog  at  Gdnnzcvski,  were  undamaged,  but  only  400 
men  remained  at  work.  At  the  Briansk  works  2.')00  men 
out  of  6000  and  nt  the  Druzhkovka  works  .3000  men  are 
employed.  The  Dnieprovienne  Co.  has  kept  on  its  men  at 
the  Knmonskoi  furnaces,  and  it  is  possible  that  work  may 
soon  be  resumed  there. 

'Abslrncted  from  Bull.  145,  "MonsurInK  the  Tpmperntur*  of 
Onws  In  Holler  Hpltln^a,"  by  Honry  Krelstn^r  and  J.  F.  BarkUy, 
liurpnii  of  .Mine*.   Hepnrtmont   of   Interior. 
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The  Guamoco  District  of  the  Republic 
Of  Colombia — II 


By  S.  ford  EATONt 


CONDITIONS  are  extremely  trying  in  the  early 
stages  of  development  in  a  locality  such  as  the 
Guamoco  district  of  Colombia,  although,  with  time 
and  organization,  difficulties  can  be  greatly  modified. 
Transportation,  obviously,  is  the  principal  problem. 
Distances  from  the  two  main  rivers  are  great,  and  the 
country  is  rough.  By  looking  at  the  map  one  would, 
perhaps,  think  that  some  shorter  and  more  feasible 
routes  must  exist,  but  none  has  been  found.  Inasmuch 
as  the  mountain  ranges  run  north  and  south,  trails  for 
freight  trains  must,  for  the  most  part,  go  in  the  same 
direction  to  avoid  numerous  heavy  climbs.  Favorable 
passes  to  the  east  or  west  are  not  plentiful.  These  trails 
are  expensive  to  build  and  maintain.  They  must  be 
cleared,  graded,  and  banked  on  the  hills,  not  only  to 
make  the  long  climbs  easier  but  to  drain  off  the  water 
from  the  continuous  rains.     Pastures  for  stock  must  be 


Supplies,  machinery,  and  repair  parts  must  all  be 
packed  in  anticipation  of  mule-back  transportation.  A 
mule  load  or  carga  cannot  be  over  250  lb.  in  two  parcels. 
Pieces  heavier  than  this,  up  to  500  lb.,  can  be  brought 
in  by  turega,  i.e.,  lashed  on  two  parallel  poles,  and 
supported  by  one  mule  in  front  and  another  behind. 
Still  heavier  pieces  can  be  brought  in  on  poles  by  men, 
but  this  mode  is  extremely  slow  and  expensive. 

The  number  of  mules  for  hauling  freight  should  be 
such  that  there  is  always  at  least  one  extra  train  or 
partidua.  thus  allowing  a  resting  period  for  shoeing 
and  treatment  of  sores  and  cuts.  A  good  pack  mule 
can  be  bought  for  about  $100.  Oxen  can  be  used, 
but  they  are  not  as  good  as  mules.  The  purchase  price 
is  less  than  half  that  of  the  mule,  but  they  travel  more 
slowly,  require  more  pasture,  are  harder  on  the  trail 
and   will  not   stand   up   as   well   under  constant   work. 


THE   IJBERTAD   MILL.   REPtJBLIC   OF   COLOMBLV 


cleared,  sown,  and  fenced  at  regular  intervals  of  a  day's 
travel  for  pack  trains.  A  train  will  make  about  10  miles 
a  day,  and  a  rest  house  must  be  built  at  each  station. 
Pastures  and  trail  must  be  gone  over  at  least  twice  a 
year  to  keep  down  the  rank  tropical  vegetation.  The 
constant  rains  and  mule  travel  cut  the  roadbed  rapidly, 
so  that  repairs  are  always  needed,  and  fences  and  houses 
must  be  kept  in  proper  condition. 


•The  concluding  installment  of  an  article  tliat  appeared  in  tlie 
Mar.  22  issue  of  the  Journal. 

tConsulting  mining:  engineer,  Rocky  Mountain  Club,  65  West 
Forty-fourth   St..  New  Yorlt. 


Oxen  will,  however,  travel  with  a  heavy  load  over  a 
swampy,  boggy  trail  on  which  a  mule  will  experience 
difficulty  even  without  a  pack'. 

Supplies  must  be  ordered  long  in  advance,  because, 
in  normal  times,  it  takes  from  three  to  six  months  to 
get  them  from  the  United  States.  From  Colombian 
centers  the  time  required  is  from  six  weeks  to  four 
months.  This  is  not  a  serious  drawback  after  the  pre- 
liminary installation,  as  regular  needs  can  be  antici- 
pated, but  at  the  start  and  in  emergencies  many  aggra- 
vating delays  are  experienced. 
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\^aterpower  IS  available  ever>-where.  andean  usually  from  Antioquia,  the  highlands.     The  Simitenian  is  a 

be  applied  direct.    Most  of  the  mills  have  used  water  in  riverman,    fisherman,    and    farmer    of    sorts     He    is 

this  manner  with  turbines  or  the  huge  native  type  of  ignorant  and  somewhat  stupid,  but,  to  a  certain  extent 

overshot  wooden  wheel.     A  small  hydro-electric  plant  conscientious   and   trustworthy   about  his  work      His 
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(By  VouTittv  ot  »r.  C.   Burdett) 


8upplie.s  the  needs  of  the  Guamoco  Mining  Co.     The  knowledge  of  quartz  mining  has  been  gained   in  the 

available  horsepower  is  almost  unlimited.  mines  of  Guamoco  during  recent  years.     On  the  trail. 

^atlye    labor,   such   as   it   is.    is   plentiful.      In    this  and  in  carrying  out  clearing  and  general  jungle  work  and 

particular  di.stnct  there  are  two  classes  or   factions,  at  packing  over  hard  trails  he  is  a  good  workman 
One  comes  from  Simiti,  the  lowlands,  and  the  other         The  Antioquian   comes    from   a  district  where  con- 
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siderable  quartz  mining  is  carried  on;  consequently  his 
knowledge  of  the  work  is  greater.  He  is  a  more  intelli- 
gent and  enterprising  worker,  but  wiser,  and  inclined 
toward  trickiness  and  shirking.  He  is  more  energetic 
and  efficient  than  the  Simitenian,  and  consequently 
makes  a  better  boss. 

The  Guamoco  population  is  composed  of  the  lowest 
class  of  these  two  factions.  Enmity  exists,  but  by 
maintaining  an  equal  balance  of  numbers,  and  by  treat- 
ing them  impartially,  serious  trouble  can  be  avoided. 


A   MINE   BOSS   FROM   ANTIOQUIA 

They  have  no  morals.  Petty  deceit  and  dishonesty  are 
the  rule  rather  than  the  exception,  and  the  majority  are 
heavy  drinkers.  Nearly  all  live  for  the  day  only;  and 
thought  for  the  future  is  conspicuous  by  its  absence. 
Patience  is  the  basic  requirement  for  successfully 
handling  these  natives,  and  they  must  be  treated  as 
grown-up  children.  Brutal,  domineering  tactics  do  not 
produce  the  best  results;  but,  on  the  other  hand,  the 
fact  must  not  be  overlooked  that  they  are  always  ready 
to  take  advantage  of  slack  supervision. 

Liquor  causes  the  greatest  trouble.  The  natives  in- 
sist on  having  it,  in  spite  of  all  precautions  and  regula- 
tions to  the  contrary.  Experience  has  shown  that  it 
is  better  to  have  it  available  on  the  property  and  to 
regulate  the  sale  as  seems  best  for  all  concerned. 


Generally  speaking,  some  system  of  task,  bonus  or 
contract  work  will  produce  the  best  results,  because  on 
day's  pay  there  is  a  tendency  to  loaf.  Carelessness  and 
shirking  can  best  be  overcome  by  imposing  fines.  De- 
ducting some  of  his  pay  will  impress  a  native  far  more 
than  a  reprimand  or  even  a  jail  sentence.  In  this  con- 
nection it  is  wise  to  make  the  administering  of  fines  a 
public  matter.  Posting  them  on  a  bulletin  board  helps 
to  impress  the  culprit  and  causes  his  fellow  workmen  to 
avoid  making  the  same  mistake. 

Guamoco  wages  are  higher  than  in  other  districts. 
This  condition  is  due  to  the  fact  that,  in  the  early  days, 
it  was  necessary  to  offer  a  bonus  to  the  natives  to  in- 
duce them  to  come  to  the  district;  and  the  scale  has 
never  been  reduced.  Of  their  wages,  45c.  per  day  is 
deducted  and  is  issued  in  food  as  a  ration.  The  rates 
of  pay  are  as  follows: 

TABLE   I.     WAGES  PAID   IN   GUAMOCO   DISTRICT  OF  COLOMBIA 

Surface  laborer,  per  day $  I  -  00  to  $  1 .  20 

Surface  boss,  per  month 45.00 

Carpenter,  per  month 60  00 

Mechanic,  per  month 60.  00 

Blacksmith  (general) ,  per  day 1.50 

Millraan,  per  day '  ■  20 

Helper,  per  day I  •  00 

Electrician,  per  month 50. 00  to  60. 00 

Helper,  per  day ,' '  ^S 

Mine  foreman,  per  month 70. 00 

.\ssiBtant  foreman,  per  month 60.00 

Timberman,  per  day 1 .  30  to     1 .  50 

Miner,  per  day 1 .  00  to     1.30 

Mucker  and  carman,  per  day 90  to     1 .  20 

Tool  sharpener,  per  day 1-20 

Nipper,  per  day en '  n 

Storekeeper,  per  month 50.  00 

Mule  skinner,  per  month 40.  00 

Helper,  per  month 30.00 

Food 

Owing  to  the  fact  that  settlements  or  supply  points 
are  few  and  far  between,  the  traveler,  prospector,  or 
miner  must  supply  everything  required  by  himself  and 
natives.  The  native  "on  his  own"  can  subsist  on  very 
little,  and  his  wants  are  few,  but  when  he  goes  to 
work  for  a  company  which  provides  all  food  he  quickly 
develops  a  finicky  streak. 

Companies  Encourage  Local  Production 
OF  Foodstuffs 

The  companies  have  encouraged  responsible  natives, 
with  agricultural  experience,  to  clear  and  plant  farms 
where  the  conditions  were  favorable.  Guamoco  now 
produces  nearly  enough  corn,  plantains  and  yuca  for  local 
needs,  as  well  as  considerable  sugar  cane.  The  other 
essentials  are  rice,  beans,  coffee,  lard,  cheese,  salt,  beef, 
and  tobacco.  Panela  (brown  cane  sugar)  is  consumed 
in  large  quantities,  and  for  the  most  part  is  brought 
in  from  Simiti.  Usually  there  is  a  shortage  of  corn 
during  the  months  of  April  and  May.  At  such  times 
the  grain  must  be  brought  in  from  the  river  districts, 

TABLE  II.      RETAIL  COSTS  OF  FOODSTUFFS  AT  GUAMOCO  CO.'S 
STORE 

Per  Lb. 

Coffee 16c. 

Sugar  (white) 1 5c. 

Cheese 30o. 

Butter 55c. 

Onions 25c. 

Potatoes 30c. 

Beef 18c. 


Per  Lb 

Corn 5c. 

Rice 10c. 

Beans Mo. 

Panela 10c. 

Lard 30c. 

Flour 20c. 

Salt 14o. 

and  the  cost  is  high.  Rice  comes  from  the  lowlands,  and 
is  scarce  and  costly  during  April,  May,  and  June.  Beans 
are  brought  in  from  Simiti.  Coffee,  lard,  salt,  cheese, 
and  tobacco  come  from  the  larger  river  towns.  Steers 
are  driven  in  from  the  Nechi  river  to  supply  beef.  The 
average  normal  costs  at  the  company  stores  are  shown 
in  Table  II. 
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Duty  on  imported  foods  is  high,  and  their  final  cost 
is  from  200  to  400%  above  New  York  wholesale  price.s. 
Everj^thing  required  by  the  natives  must  be  brought  in 
by  the  companies,  and  handled  in  their  stores.  Once 
a  community  of  moderate  size  has  been  established,  in- 
dependent merchants  will  come  in  and  open  stores  if 
allowed  to  do  so,  when  they  always  charge  exorbitant 
prices,  particularly  on  articles  not  carried  in  the  com- 
pany store.  On  occasions  there  will  be  a  temporary 
shortage  of  an  essential  commodity  in  the  commissiary. 
At  such  times  these  dealers  will  reap  a  harvest.  Because 
of  this  it  is  wise  for  the  company  to  exercise  care  and 
supervision  in  connection  with  outside  stores. 

Timber  and  Buildings 

A  newcomer  to  Guamoco  will  receive  the  impres- 
sion that  there  is  an  unlimited  supply  of  timber  to  be 
had  from  the  jungle-covered  hills.  Timber  is  abundant, 
but  of  many  kinds  and  grades,  and  probably  40'vc  of 
the  trees  supply  a  poor  quality  of  wood,  no  part  of 
which  is  suitable  for  lumber,  and  little  will  serve  as 
mine  timber  or  firewood.  Of  the  remaining,  one-half 
will  furnish  ordinarj-  lumber  and  mine  timber,  and  one- 
half  will  provide  excellent  material,  some  species  being 
verj-  hard  and  lasting  many  years.  Trees  such  as 
quimola,  canelo,  aceite  and  roble  should  be  used  in  all 
heavj'  and  permanent  construction. 

There  are  many  varieties  of  palm,  and  many  are 
useful  in  housebuilding.  Chief  among  these  are  the 
macana,  pahnachica  and  rabo-gallo.  The  first  named  has 
a  hollow  trunk  which,  when  split  in  four  or  five  sections, 
provides  suitable  strips  for  making  house  walls,  floors, 
and  beds.  The  palma  chica  and  rabo-c/allo  furnish  the 
best  material  for  thatch  roofing. 

For  the  most  part,  houses  for  the  natives  are  con- 
structed of  poles  and  macana  strips,  with  palm  thatch 
roof.  Mother  earth  does  for  the  floor.  For  mine,  mill, 
store  and  office  buildings,  galvanized-iron  roofing  is 
preferable  and  more  economical  in  the  long  run.  Palm 
thatch  must  be  renewed  every  two  years,  and  repaired 
in  the  meantime. 

In  the  construction  of  the  more  elaborate  buildings, 
such  as  store,  office,  and  staff  living  quarters,  sawed 
lumber  can  be  used.  Neat  and  fairly  durable  walls  can 
be  made  with  poles  or  macana  strips,  plastered  with 
mud  or  adohe,  then  whitewashed.  All  buildings  should 
be  designed  to  provide  ample  ventilation,  as  the  climate 
is  mild.  There  are  no  extremes  of  heat  or  cold,  and 
insects  are  not  numerous.  There  are  no  flies  and  few 
mosquitoes.  On  account  of  the  heavy  rainfall,  good  roof 
and  ample  drainage  facilities  are  necessarj'.  Altitude 
varies  from  3000  to  6000  ft.  above  sea  level,  which  ac- 
counts for  the  absence  of  the  more  trying  tropical 
conditions  encountered  at  lower  levels. 

Lumber  is  whipsawed  by  the  natives,  and  an  average 
cost  is  $45  per  1000  ft.  delivered  at  the  mine.  This 
applies  to  material  in  10-  and  12-ft.  lengths.  Longer 
pieces  will  cost  more.  The  sawyers,  as  a  rule,  are  good 
workmen,  and  the  material  is  well  turned  out. 

Mining  Methods  in  the  District 

Underground  work  as  carried  on  in  (Juamoco  sug- 
gests no  comment  except,  perhaps,  aa  regards  crudene.ss. 
Owing  to  the  handicap  of  transportation  and  the  low 
tonnages  handled,  no  mechanical  ef|uipment  for  this 
class  of  work  has  been  brought  in.  Drilling  is  all  done 
»'v  hand  with  the  4-lh.  "single  jack."     Only  a  few  of 


the  natives  become  what  might  be  termed  experts.  It 
appears  to  be  impossible  for  them  to  learn  to  strike 
an  "upper." 

The  veins  are  narrow,  so  no  particular  timbering 
problems  arise.  As  a  rule  the  walls  are  held  by  stulls; 
and,  when  the  ground  is  bad,  posts  are  set  on  the  stulls 
and  pole  lagging  is  placed  behind.  Some  caving  for 
fill  has  been  done,  and  the  usual  practice  is  to  drive 
raises  every  2.5  ft.  from  adit  level  to  adit  level,  100  ft. 
apart.  Intermediate  drift  levels  are  also  driven.  Chutes 
are  built  at  the  bottoms  of  these  raises,  then  underhand 
and  overhand  stoping  is  carried  on  until  the  pocket  is 
exhausted.  Cappings  6  or  8  ft.  thick  are  left  above  and 
below  levels.  When  a  part  of  the  mine  is  worked  out, 
these  cappings  are  removed.  Development  work  is 
usually  done  in  the  country  rock  on  the  foot  wall,  as 
better  time  can  be  made  here  than  in  the  hard  quartz. 

Water  has  so  far  caused  practically  no  trouble,  the 
reason  for  this  being  that  all  the  mines  have  been 
worked  by  adits  and  no  great  amount  of  sinking  has 
been  done  below  the  lowest  levels.  Should  extensive 
sinking  operations  be  carried  on,  this  would  be  an  im- 
portant factor. 

Daily  tonnages  are  low,  and  only  comparatively  high- 
grade  ore  can  be  mined;  for  under  present  conditions 
it  does  not  pay  to  handle  ore  containing  less  than  $15 
per  ton.  Production  per  man-shift  for  all  labor  directly 
connected  with  mining  will  average  less  than  one-half 
ton.  This  includes  a  reasonable  amount  of  development 
work.  In  the  average  ground,  raises  5  ft.  by  6  ft.  are 
driven  from  40  to  60  ft.  a  month;  drifts  5  ft.  by  6  ft. 
6  in.  are  advanced  35  to  45  ft.  in  the  same  length  of 
time.  Hard  rock  may  be  encountered,  and  progress  is 
then  much  slower. 

Costs  of  Operation 

A  compilation  of  typical  labor  costs  in  normal  times 
is  given  in  Table  III.  In  1915,  total  costs  per  ton  of 
ore  treated  averaged  about  $10.  That  the  cost  of  pro- 
ducing gold  in  Guamoco  has  increased  considerably  can 
be  seen  by  comparing  this  amount  with  the  totals  in 
Table  IV  (general  costs  in  1917).  To  the  cost  per  ton 
in  this  table  should  be  added  about  $1  for  administra- 
tion, making  the  average  for  the  year  about  $14.51. 


TAm.i:  III.     I.ABOU  COSTS  IN   1915  AT  GVAMOCO 

Mino  Mill  Power  Hxirlacr  ToUl     T 

lanunry J1948  1%  $J5"»  75  $185   20  J^^l   24  $2841  14 

Kehnmry  2087   54  2M  65  171    '5  58(.  82  '07<>  36 

March 2114  81  276   57  142  06  604   44  31)7  88 

April  1701    58  244   55  I97   55  310  75  2454  43 

Nlnv  1711    20  287  82  173  40  280  CO  2452  42 

,luno  1797  64  261    95  143   75  277   49  2480  83 

.Iiilv  1767  37  267  60  175  20  627  65  28  37  82 

AuBiiBl 1873   40  270  60  128   52  347   30  26|9  82 

Sopt-Tiilwr 1185   87  338  95  187    32  451    41  2863  55 

OrtnlH-r 1550  16  558  30  142  20  450  10  2500  76 

Niivcnihcr 1095    15  294   55  158  60  518  85  2067  15 

IVccmhrr  961    56  259   70  190  05  364   75  1776  06 

Per  Inn  Bvprnur  3  0)9  0  515  0  306  0  809  4  77 


The  cost  of  hauling  one  ton  of  freight,  in  pieces  suit- 
able for  mule-bjick  transportation,  from  the  coast  to 
central  Guamoco,  is  $1G0.  This  sum  is  apportioned  as 
follows:  River  boats,  $60;  canoe,  $20;  mule-hack,  $80. 
Mule-back  transportation  costs  npproximatoly  $2  per  ton 
mile,  including  upkeep  of  trail  and  pastures.  Natives 
will  contract  the  hauling  only  at  aliout  the  same  figure. 

Mining  and  milling  supplies  are  imported  under  min- 
imum customs  duty.  Generally  speaking,  on  parcels 
which  can  be  brought  in  on  the  mules,  the  cost,  landed 
at  the  mine,  is  the  New  York  price  plus  12c.  per  lb., 
gross  weight.     The  costs  of  blasting  materials  at  the 
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mines  in  1917  were:  Powder,  |70  per  100  lb.;  fuse,  $11 
per  1000  ft. ;  caps,  $46  per  1000.  Local  candles,  of  which 
three  will  last  a  shift,  are  about  5c.  each. 

Taxes  and  Assessments 

Taxes  and  assessments  are  reasonable.  Discovery  and 
denouncement  costs  are  moderate,  as  is  also  the  annual 
tax  per  claim.  By  paying  a  certain  lump  sum,  which 
is  not  exorbitant,  title  can  be  held  in  perpetuity.  An 
operating  company  pays  a  flat  annual  real  estate  tax, 
called  the  catastro,  of  $100.     There  is  also  a  monthly 


worth  as  low  as  79c.  in  Colombian  money.  This  fact 
alone  has  increased  the  operating  costs  of  American 
companies  considerably.  With  the  resumption  of  nor- 
mal trade  conditions  this  handicap  will  be  automatically 
removed. 

That  Guamoco  will  some  day  be  the  scene  of  much 
more  mining  activity  would  seem  to  be  one  of  the  in- 
evitable results  of  the  world's  constant  search  for  new 
sources  of  gold  supply.  Many  of  the  untouched  quartz 
veins  carr>'  gold  valued  at  $5  and  $6  per  ton,  but  present 
high    costs    have    discouraged    development.     Although 


January 

Native  labor $2411   65 

Food 812  64 

Supplies 1640  99 

Transportation 224 .  66 

Conimiseion. . .  - 57  8i 

Customs  duties 1 7  32 

Taxes 150  00 

Elp.salegold 387  31 

Miscellaneous 820  00 

Totals $6522  38 

Tons  milled 502 

Cost  per  ton 12.992 


TABLE  IV. 

GENER.M,  COSTS 

IN  1917 

AT  GrAMt)Cf.) 

February 

March 

Apr.l 

May 

June 

July 

August 

September 

October 

Novtmher 

Decfniber 

$2818  28 

$2517.82 

$266i)  62 

$2491.56 

$2847.65 

$2172  10 

$2339  03 

$2503  54 

$3837  37 

$2612.42 

$2917.41 

1998  14 

1731  47 

1084  30 

1681  15 

1917  29 

1803  61 

1213  66 

1071  74 

1125  67 

777  37 

1211  44 

508  04 

3327  29 

355  62 

1004  10 

2132  88 

1444  29 

1 126  77 

2521  71 

1984  40 

1342  86 

703  67 

939  65 

526  56 

575  30 

460  91 

606  73 

894  37 

510  n 

646  23 

242  25 

332  81 

422  45 

65  33 

37  44 

108  51 

17  09 

91  41 

71  84 

47  15 

159  58 

39  46 

43  59 

50  87 

10  09 

125  20 

166  84 

7  97 

64  31 

27  02 

75  67 

10  01 

129.51 

54  29 

25.00 

85  00 

50.50 

21,00 

128  00 

189  00 

23  75 

52  02 

56  06 

501.90 

673  90 

486  81 

503  45 

458.31 

406  63 

435  71 

363  60 

405  48 

622  79 

542  52 

830  22 

458  07 
$5896  07 

120  70 
$6337  43 

250  00 

255  35 

485  23 

313.15 

319  53 

291.65 

340  04 

$6866  43 

$9827  90 

$8389  58 

$7203  21 

$6422  30 

$7623  31 

$8006  18 

$6209  06 

$6242  69 

473 

500 

478 

512 

477 

479 

500 

548 

600 

610 

575 

14  517 

19.655 

12  334 

12.377 

17  588 

15  038 

12  844 

13  911 

13  343 

10  178 

10  856 

importation  state  tax  of  $30.  Each  foreign  employee 
pays  a  yearly  road  tax  of  $10.  A  butchering  tax  of 
$2  per  steer  killed  is  charged.  In  all  matters  the  gov- 
ernment officials,  who  occasionally  visit  the  district,  are 
courteous  and  obliging,  and  display  no  inclination  to 
levy  petty  graft. 

La  Mina  Libertad 

La  Mina  Libertad  has  been  and  is  the  most  consistent 
producer  of  the  district.  It  has  been  operated  for  eight 
years  on  a  series  of  rich  pockets  in  a  quartz  vein  varying 
in  thickness  from  2  to  12  ft.  Considerable  work  had 
been  done  on  the  surface  by  the  Spaniards,  and  the 
original  equipment  consisted  of  a  500-lb.  5-stamp  Cali- 
fornia-type mill.  Water,  by  means  of  a  Pelton  wheel, 
supplied  power  direct  to  the  stamps.  In  1913  a  new 
mill  was  built,  a  50-h.p.  hydro-electric  plant  installed 
and  five  more  stamps  were  added.  Later,  a  Wilfley  table 
was  put  in  and  produced  high-grade  sulphide  concen- 
trates. A  simple  cyanide  process  is  being  used  to  treat 
these  concentrates.  The  ore  is  free-milling  and  the  gold 
amalgamates  readily,  recovery  on  the  plates  being  about 
90  per  cent. 

La  Mina  Chicago 

The  Chicago  Mine  furnishes  a  direct  contrast  to 
Libertad,  and  is  the  exception  of  the  district,  it  being 
the  only  property  operated  on  base  ore.  The  ore  milled 
is  a  heavy  iron  sulphide,  with  some  lead  and  zinc.  No 
free  gold  is  in  evidence,  yet  the  gold  content  averages 
from  $30  to  $40  per  ton.  Cyanide  treatment  only  is 
used,  the  counter-current  decantation  process  being  em- 
ployed. Ore  is  ground  by  crusher,  Hardinge  and  pebble 
mill.  Water  power  is  used  direct.  It  is  claimed  that 
the  best  ore  has  been  encountered  in  the  lowest  adit, 
and  it  is  expected  that  sinking  operations  will  provide 
ore  for  some  time. 

Summary 

The  foregoing  will  give  the  reader  an  idea  of  the 
conditions  existing  in  the  hills  of  Guamoco.  Mining 
operations  in  Colombia  at  large  are  at  present  hampered 
by  the  unsettled  commercial  relations  with  other  coun- 
tries. Lack  of  shipping  facilities  has  curtailed  trade 
with  the  LTnited  States,  so  that  the  rate  of  exchange  is 
very   high.     At   times   the   American   dollar   has   been 


considerable  prospecting  has  been  done,  there  is  need 
of  much  more,  but  it  is  obvious  that  projects  of  this 
nature  must  be  properly  financed.  The  fact  that  gold 
has  been  found  so  consistently  throughout  the  district 
would  indicate  that  all  the  mother  pockets  have  not 
been  uncovered,  and  the  recognized  pockety  characteris- 
tics serve  to  encourage  the  belief  that  some  day  another 
Libertad  will  be  found. 

Transportation  is,  of  course,  the  keynote  of  the  prob- 
lem. Until  the  mule  and  canoe  are  replaced  by  more 
rapid  and  economical  agents,  possibly  the  aeroplane, 
conditions  cannot  be  materially  improved.  If  and  when 
this  is  brought  about,  Guamoco  will  come  into  its  own. 


Coal  Consumption  in  Electric  Stations 

The  Hydro-Electric  Commission  of  Ontario  recently 
issued  a  report  entitled  "The  Rate  of  Coal  Consumption 
in  Various  Electro  Generating  Stations  and  Industrial 
Establishments  in  Canada  and  the  United  States."  The 
report  emphasizes  the  influence  exerted  by  plant  capac- 
ity and  plant  load  factor  upon  coal  consumption,  and 
the  data  included  were  obtained  from  replies  received 
to  inquiries  made  of  73  stations.  Half  of  these  were 
representative  stations,  ranging  in  capacity  from  150 
kw.  to  150,000  kw.,  and  most  of  the  figures  tabulated 
are  averages  for  the  last  five  years. 

A  summation  of  the  data  shows  the  following  aver- 
age rate  of  coal  consumption  for  various  sizes  of  elec- 
tric-generating stations  using  coal-fired  boilers. 

AVERAGE  RATES  OF  COAL  CONSUMPTION 

Rate  of  Coal 
(Kilowatts)  Consumption 

Station  Capacity  (Tons  per  hp.-j'ear) 

Below     1.000 25  .10 

1.000  to      5.000 14  .00 

5.000  to    10.000 13.30 

10,000  to    50.000 9.32 

50.000  to  100,000 6  .57 

.\bove  100,000 6  .25 

Under  favorable  conditions,  and  in  the  largest  plants, 
the  rate  of  coal  consumption  may  be  as  low  as  6.25  tons 
per  horsepower-year,  but  considering  average  condi- 
tions for  electric  generating  stations  in  Canada,  the 
average  rate  of  coal  consumption  is  not  less  than  30 
tons  per  horsepower-year. 


Thrift   Is   Shorthand  for  "Waste   not,   want   not."    Buy 

w.  s.  s. 
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The  Engineer's  Relation  to^Public  Opinion 


By  spencer  MILLER* 


The  folloiring  addretix,  the  topic  of  which  was 
the  "Engineer  as  a  Citizen,"  was  delivered  at 
the  Engineers'  Symposiwm,  held  on  Mar.  26 
in  the  Engineering  Societies  Building,  Neiv  York, 
under  the  general  auspices  of  the  local  sections 
of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  the  American  Society  of 
Mechanical  Engineers,  and  the  Society  of  Auto- 
motive Engineers.  A  number  of  notable  ad- 
dresses were  made  on  related  subjects,  ^vhich 
have  been  referred  to  in  recent  issues  of  the 
"Journal."  The  tenor  of  all  the  speakers'  views 
during  the  evening  was  the  need  of  organization 
to  voice  engineering  opinion  on  public  questions. 


PUBLIC  opinion  is  not  always  right,  but  it  is  always 
autocratic.  By  a  right  opinion,  I  mean  one  in 
harmony  with  the  Golden  Rule.  Public  opinion 
in  the  United  States  when  Belgium  was  invaded  by 
Germany  was  recognized  as  that  of  an  outraged  civili- 
zation ;  but  public  opinion  did  not  call  for  immediate 
armed  intervention.  There  were  two  opposing  opinions 
in  this  country^one  for  war.  the  other  for  neutrality. 
It  was  not  until  the  late  Theodore  Roosevelt,  Eliot,  of 
Harvard,  and  other  great  leaders  appealed  to  our  best 
instincts  and  awakened  our  spirits,  that  public  opinion 
united  for  war.  It  was  left  to  President  Wilson  to 
translate  the  awakened  spirit  of  America  in  his  in- 
spiring address  before  Congress,  Apr.  6,  1917.  This 
address  expressed  America's  public  opinion  and  it  de- 
manded war  with  Germany.  Who  does  not  remember 
the  thrills  we  enjoyed  when  reading  that  great  mes- 
sage? Engineers  all  over  the  United  States  were 
among  the  first  to  declare  that  our  duty  resided  in  aid- 
ing France  in  its  heroic  fight  for  life  and  liberty  as 
freely  as  Lafayette  had  aided  us,  a  centurj'  and  a 
quarter  before. 

Public  opinion  is  affected  by  persistent  propaganda, 
either  for  good  or  for  evil.  The  most  efficient  vehicle.'^ 
to  carry  propaganda  are  the  public  press,  the  printing 
press,  and  the  moving  pictures. 

The  engineer  is  assuming  an  ever  larger  position  in 
public  life,  and  in  spite  of  himself  he  is  at  the  very 
center  of  life.  The  more  we  realize  this  great  truth, 
the  more  seriously  do  we  contemplate  our  responsibili- 
ties. This  thought  fills  some  with  pride  and  others  with 
humility.  Eliminate  the  engineer  from  the  world,  and 
civilization  would  .'■•oon  pass  through  other  "Dark  Ages" 
comparable  with  savagery  and  barbarism. 

Even  today  the  engineer  stands,  with  all  law-abiding 
citizens,  facing  the  dark  cloud  of  Bolshevism — not 
timidly,  not  indifferently,  but  in  full  strength,  courage 
and  faith  that  Bolshevism  cannot  survive  in  America. 
Lofik  at  Engineer  Hoover,  shooting  at  Bolshevism  with 
bread — excellent  ammunition  to  employ  against  incipi- 
«nt  Bolshevism.  The  United  States  will  stand  firmly 
against  Bolshevism  with  bullets  and  bayonets  if  neces- 
sary, because  Bolshevism  stands  squarely  against  the 
code  of  moralfl  upon  which  our  civilization  was  founded. 


•VICe-pre«l<l»Tit.   Anx-rlmn  Socloly   of  Mfrhniilonl   Enslnpers. 


Is  it  not  clear,  therefore,  that  we  individually  and  col- 
lectively should  make  every  possible  effort  to  mold  public 
opinion  in  the  right  direction,  and,  especially  at  pres- 
ent, to  counteract  the  propaganda  of  those  stirring  up 
class  hatred? 

Thousands  of  engineers  occupied  public  posts  of  re- 
sponsibility during  the  Great  War,  and  many  of  these 
will  be  invited  to  accept  larger  responsibilities  as  public 
servants.  To  analyze  the  qualities  of  the  successful 
engineer  in  public  life  we  find,  in  addition  to  his  train- 
ing as  an  engineer,  a  long  list  of  homely  virtues: 
Honesty — Even  careful  to  avoid  appearances  of  gain. 
Integrity — So  clearly  evident  that  none  could  question 
it.  Unselfishness — Serving  the  nation  for  perhaps  a 
fraction  of  his  income  in  private  life  Self-control — 
Especially  of  one's  temper,  frequently  sorely  tried. 
Patience  and  courtesy  to  thousands  of  strangers,  few 
of  whom  can  be  taken  seriously.  Willingmess  to  co- 
operate with  others.  Courage  to  stand  firm  for  right 
against  selfish  political  influence.  And,  last  of  all.  a 
spirit  willing  to  renounce  all  for  the  good  of  the  nation. 

These  homely  virtues  are  things  of  the  spirit,  and 
therefore  belong  to  the  spiritual  part  of  man.  I  use  the 
term  "spiritual"  in  its  largest  sense,  and  I  trust  you 
will  not  confuse  it  with  "religious."  Our  greatest  and 
most  successful  engineers,  in  and  out  of  public  life,  are 
those  in  whom  these  homely  virtues  stand  out  con- 
spicuously, and  are  usually  referred  to  as  men  of  "up- 
right character." 

The  Engineer  in  Public  Life 

Thus  we  observe  the  engineer  is  successful  in  public 
life  because  of  his  engineer  training  and  his  upright 
character.  But  who  may  say  that  a  well-trained  lawyer 
with  upright  character  to  his  credit  would  not  make 
an  equally  good  public  servant?  Is  it  not  evident  that 
both  engineer  and  lawyer  are  needed  in  public  and 
political  life,  and  is  any  comparison  advantageous? 

A  Congress  half  lawj-er  and  half  engineer  surely 
would  be  superior  to  one  all  lawyer  or  all  engineer.  Do 
we  not  also  recognize  that  experienced  business  men, 
manufacturers,  and  farmers  of  upright  character  are 
also  required  to  serve  the  nation  in  Senate  and  Congress? 

What  is  the  relative  importance  of  the  training  of 
an  engineer  as  one  element  and  his  upright  character 
as  the  remaining  element?  Can  we  look  for  an  answer 
in  the  recent  struggle  in  Europe?  What  is  that  element 
which  President  Wilson  so  aptly  called  "The  very  stuff 
of  victory"? 

The  United  States  declared  war  in  April,  1917.  The 
morale  of  the  French  army  had  reached  its  lowest  ebb. 
although  greatly  revived  when  the  French  heard  of  our 
ontrani'c  into  the  war.  Marshal  .Toffre  came  to  Amer- 
ica pleading  for  tnen,  trained  or  untrained,  to  support 
the  morale  of  the  French  soldier.  On  the  fourth  of 
.July,  1917,  France  was  electrified  by  a  parade  of  a 
small  number  of  American  soldiers  through  the  streets 
of  Paris.  The  knowledge  that  America  was  in  the 
war,  that  American  soldiers  were  coming  fast,  was  the 
great  sustaining  element  that  prevented  the  French 
army  from  breaking. 

The  program  for  the  United  States  involved  billions 
upon  billions  of  money.     Ships  by  the  thousands,  air- 
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planes  by  the  thousands,  guns  by  the  hundreds  of 
thousands,  rifles  by  the  millions,  shells  by  the  millions, 
tanks  in  hundred-thousand  lots,  and  several  million 
men  besides. 

Only  a  small  fraction  of  these  materials  of  war 
ever  arrived  in  France,  and  yet  both  France  and 
England  frankly  acknowledged  that  our  troops  turned 
the  scales  against  Germany.  What,  then,  is  the  answer? 
Who  won  the  war?  What  won  the  war?  Surely  it  was 
not  material  things,  for  the  war  was  going  against  us 
with  the  same  amount  of  material.  The  answer  to  the 
riddle  is  the  same  that  Napoleon  announced  one  hundred 
years  ago:  "The  relation  of  morale  to  materials  of  war 
is  as  three  to  one."  Morale  won  the  war,  and  morale 
is  a  thing  of  the  spirit.  Marshal  Foch  said  only  last 
week  that  "Faith  won  the  war,"  and  faith  is  a  thing 
of  the  spirit. 

If  the  stuff  of  victory  at  arms  is  largely  a  thing  of 
the  spirit,  is  it  not  also  true  of  anj'  victory  in  engineer- 
ing. Don't  you  all  know  that  your  greatest  engineering 
victories  are  more  traceable  to  perseverance,  industri- 
ousness,  good  habits,  courage,  pluck,  steadfastness,  than 
to  simple  engineering  training  as  such?  Is  it  not  the 
spirit,  after  all,  that  wins  all  victories? 

Morale  and  a  Greatly  Simplified  Code  of  Ethics 
Desired 

If  the  engineer  finds  that  in  the  complete  fulfillment 
of  his  life  work  about  one-quarter  is  material  and  the 
remainder  spiritual,  should  not  engineering  societies 
make  adequate  recognition  of  this  important  fact?  Is 
not  morale  as  important  to  the  engineer  as  to  the 
soldier?  Is  not  morale  as  important  to  an  engineering 
association  as  it  is  to  a  military  division?  If  these 
facts  are  conceded,  then  can  we  refuse  to  give  the  fullest 
and  most  complete  consideration  to  the  development 
of  these  traits  among  engineers?  Could  there  be  any 
better  beginning  than  to  adopt  a  thoroughly  considered 
code  of  ethics  to  become  the  moral  foundation  of  all 
engineering  associations,  a  moral  platform  that  all 
engineers  may  stand  upon?  Several  of  the  societies 
have  codes  of  ethics  now,  but  codes  of  ethics,  like  mod- 
ern religions,  are  usually  too  complicated.  We  want  a 
simple  code  of  ethics,  a  standardized  code  of  ethics  for 
engineers  and  architects. 

The  Ten  Commandments  of  Moses  were  really  a  code 
of  ethics  and  were  inspired  in  the  mountain  tops.  Our 
societies  might  well  appoint  men  whose  spirit  dwells  in 
mountain  tops  to  come  together  and  compose  a  code  that 
shall  be  the  Ten  Commandments  for  the  engineering 
profession.  When  such  code  has  been  oflScially  adopted 
it  should  appear  on  the  front  pages  of  every  year-book, 
printed  in  illuminated  tv^pe.  Furthermore,  the  consti- 
tution and  bylaws  should  provide  machinerj'  for  the 
enforcement  of  the  code  and  for  punishment  for  mem- 
bers who  violate  the  code. 

Character  Should  Be  Test  of  Eligibility 

This  code  of  ethics  should  be  printed  on  every  appli- 
cation blank  for  membership  in  every  engineering  so- 
ciet>',  and  applicants  for  membership  should  accept  the 
code  and  agree  to  abide  by  it  before  they  are  taken 
into  membership. 

After  all,  my  friends,  character  stands  supreme  in 
the  life  work  of  any  engineer,  and  anything  which  will 
aid  in  developing  character  will  not  fail  in  creating  a 
good  public  opinion. 


Flotation  Litigation 


The  flotation  patent  (No.  835,120)  of  Minerals  Sepa- 
ration Co.  reached,  for  the  second  time,  a  hearing  be- 
fore the  Supreme  Court  on  Wednesday,  Mar.  19,  in  the 
Butte  &  Superior  case. 

The  contention  of  Minerals  Separation  counsel  was 
that  the  defendant  company  had  used  the  critical 
amount  of  pine  oil  during  two  years  previous  to  the 
decision  of  the  Supreme  Court  which  sustained  the 
patent,  but  that  immediately  thereafter  the  company 
added  a  suflScient  quantity  of  petroleum  oil  to  bring 
the  total  amount  of  oil  used  to  over  1%  for  part  of 
the  time,  and  over  i%  at  other  times.  The  contention 
of  counsel  was  that  the  petroleum  so  added  is  not  an 
oil  of  the  patent,  because  it  is  absolutely  inert  as  a 
frothing  agent,  and  not  only  performs  no  function,  but 
is  detrimental.  The  amount  of  pine  oil  was  continued 
at  about  the  same  quantity,  only  a  very  slight  increase 
being  made. 

The  attorney  for  the  defendant,  the  Butte  &  Superior 
Co.,  explained  to  the  court  that  he  was  in  accord  with 
the  Supreme  Court's  finding  as  to  the  validity  of 
the  patent,  and,  to  assist  the  court  in  interpreting  its 
decision,  he  would  recount  the  evidence  which  was 
before  the  court  when  it  rendered  its  decision.  He 
quoted  fully  from  the  Hyde  record,  emphasizing  the  in- 
sistence placed  at  all  times  upon  minute,  microscopic  or 
critical  quantities  of  oil.  He  quoted  from  the  patent 
that  the  quantity  was  from  0.05  to  0.5%,  and  from  wit- 
nesses for  the  plaintiff  to  the  effect  that  upon  all  ores 
the  world  over  and  with  all  oils  the  limit  was  between 
0.05  and  0.2  per  cent. 

As  to  the  question  of  the  use  of  petroleum,  he  argued 
that  plaintiff's  witnesses  had  testified  in  many  places 
as  to  the  use  of  petroleum  oils,  and  that  the  licensees  of 
Minerals  Separation  used  oil  mixtures  of  absolutely  the 
same  composition  as  that  used  by  the  defendant.  He 
quoted  from  the  first  written  descriptions  of  the  process, 
in  which  petroleum  was  stated  by  the  discoverers  as  an 
efficient  oil  for  the  process,  and,  moreover,  showed  that 
in  the  original  British  patent,  of  which  the  patent  in 
suit  was  the  American  issue,  in  every  place  where  oleic 
acid  is  mentioned,  petrol  is  also  mentioned  as  an 
equivalent. 

Counsel  for  the  defence  contended  that  the  disclaimer 
which  was  sent  to  the  Patent  Office  was,  in  fact,  no 
disclaimer  whatsoever;  and  that,  rather  than  eliminat- 
ing the  broad  features  of  the  three  claims  which  were 
not  sustained  by  the  Supreme  Court,  the  disclaimer 
actually  broadened  the  claims  by  language  which  made 
the  result  of  the  process  the  limit  as  to  the  quantity 
of  oil. 

In  closing,  attorney  for  the  plaintiff  again  empha- 
sized the  claim  that  petroleum  had  absolutely  no  froth- 
ing effect  on  defendant's  ore,  and  was,  therefore,  not, 
in  that  case,  an  oil  of  the  process,  and  should  not  be 
considered  in  computing  the  amount  of  oil  of  the 
process. 

Reference  was  also  made  to  the  disclaimer,  and  the 
position  was  taken  that  the  three  claims  differed  from 
all  the  other  claims  of  the  patent  in  that  they  did  not 
relate  to  a  process  dependent  upon  the  oil  coating  of 
the  particles. 


RcttiT  Than   Money,  because  they  earn  added   money- 
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Preliminary  Report  on  the  Mineral  Production 

Of  Canada  for  1918 

THE  preliminary  report  on  the  mineral  production  wa.s  derived  from  placer  or  alluvial  mining,  61.8<~o  waa 
of  Canada  for  1918,  by  John  McLeish,  chief  of  in  the  form  of  bullion  and  refined  gold,  and  21.8%  was 
the  division  of  Mineral  Re.sources  and  Statistics,  contained  in  matte,  blister  copper,  residues,  and  ores  ex- 
has  been  issued  by  the  Canadian  Department  of  Mines,  ported.  Production  by  provinces  was  as  follows:  Nova 
Eugene  Haanel,  director.  The  total  value  of  the  metal  Scotia,  1195  oz. ;  Quebec,  1855  oz.;  Ontario,  411,217  oz.; 
and  mineral  production  in  1918  was  $210,204,970,  the  Manitoba,  6755  oz.;  British  Columbia,  187,069  oz.;  and 
valuation  being  given  as  far  as  possible  on  the  basis  of  102,382  oz.  was  derived  from  the  Yukon  Territory.  Ex- 
the  quantities  of  the  metals  recovered  in  smelteries,  and  ports  as  recorded  by  the  Customs  Department  were 
the  total  quantities  in  each  case  are  valued  at  the  aver-  valued  at  $10,040,813. 

age  market  price  of  the  refined  metal  in  a  recognized  The  lead  production  in  1918,  estimated  at  43,846,260 

market.   During  the  last  three  years  increased  prices  of  lb.,  represents  the  quantity  of  refined  lead  and  lead  bul- 

metals  and   mineral  products   have  contributed  toward  lion  produced  in  Canada  from  Canadian  ores,  together 

the  increasing  of  the  total  value  of  the  mineral  produc-  with  the  lead  estim.ated  as   recoverable  from  ores  ex- 

tion.     However,  in  the  report  it  is  stated  that  out  of  ported.    Total  mine  shipments  of  lead  ores  and  concen- 

about  45   items,  or  products,    included   in   the  mineral  trate    were    about    76,057    tons,    containing    47,673,853 

records,  no  less  than   18   products   have   reached   their  pounds    of    lead.      Exports    of    lead    during    the    year 

highest  production   in   actual  quantity  during   1918  or  amounted  to  22,684,100  pounds. 

1917.     The   metal   production    in    1918   was   valued    at  Molybdenum  production  during  1918  was  377,815  lb., 
$113,563,111,  an  increase  of  6.7%   over  1917.     Cobalt,  and  represents  the  molybdenite  contents  of  the  ores  and 
lead,  molybdenum,  nickel,  silver,  and  zinc  all  show  in-  concentrates  shipped.    Total  shipments  of  ores  and  con- 
creases   in   production.     Gold   and   silver  were   less   in  centrates  amounted  to  430.3  tons,  valued  by  the  oper- 
quantities  than   in   1917  by  small  percentages,  and   in  ators  at  $428,704.     Of  this   amount,  Quebec  produced 
total  value  gold  and  copper  also  showed  a  decline.  about  88%  of  the  total,  the  balance  being  derived  from 
MINERAL  i-uoDucTioN  OF  CANADA  IN  1917  AND  i9,8  Ontario,  including  a  small  production  from  British  Co- 
lumbia. 
Mcuiiic:                                                    1917  (a)    °''*''i9i8  ((»)""  Total  nickel  production  was  92,076,034  lb.,  and  was 
Aotinionv  or^  (exports),  tons.  .     •    •  • w  361             w  26  derived  f rom  the  ores  of  the  Sudbury  district.    The  pro- 

Cubnlt,  metallic  conUined  in  oiide,  etc,  lb 1,079.572             1,347,544  ,.-.,,                                               ,                 ,         .            ,     , 

Copper.ib  109.227,332      118,415,829  duction  of  nickel-copper  matte  at  the  smelteries  of  the 

II('I^■pi«  from  Canadian  ore!  tons.'.'.!!! !!!!!!!!!          46!o22             47444  International  Nickel  Co.  and  the  Mond  Nickel  Co.  was 

&H."rb"''''.'°'."'.*.'.':'"°'!!!!!!!;V.V.':!!:!!!     32,576:281        43846'26o  86,773  tons.    Metal  was  recovered  as  a  byproduct  at  the 

N,°'ki.'Mb '""■ '*' 82  330  280       92  076  034  ^™elteries  of  the  Coniagas  Reduction  Co.,  Thorold,  On- 

puimiim.oi '     ■  57          '     '39  tario;   the  Deloro   Smelting  and   Refining  Co.,   Deloro, 

Silver.oi 22,221.274           21.284.607  „     .        .                j     ^i.        t,,    ^    ,       %^.         •       i     /-.           «rii        j       n 

Zinr.  lb  29,668,764        33,663,690  Ontario,  and  the  Metals  Chemical   Co.,  Welland,   On- 

Non-Metallier  tario. 

Aettnni{ie.  tons 120                228  Production  of  platinum  in  1918  was  39  oz.,  valued  at 

Arspnir.  ohiK' and  araenicin  ore,  tons 2.936                   3,498  „„„„.            ...                   „      ,        .        ,    ,               ,           , 

Ai.i^M..».  lon^  135,502            141,462  $2560,  and  it  was  all  obtained  from  the  placer  gravels 

rhro'r''ie,'ton«  !!!!!!!!".'.'.'.V.'.!!!!!!!!!!!!!!!!          36!725            2i!994  of  the  Similkameen  district,  B.  C.    Platinum  exports  in 

r""';nd;"n.ion.V.'.V.V.'."."V.V.:::;::;:::::::::     '^•"^''•Jss        '^'''''fl^  I9I8  included:  platinum  in  ore  and  concentrates,  12  oz.. 

Fruo"?n«r'i"n» '''249             ^7362  and  gold  and  scrap  platiHum,  185  ounces. 

Gnmi!.i'oI..Tr.,n.                                I'Vit              3'o72  Canadian  silver  production   in   1918   is  estimated  at 

c^p-'.^rinn.'"""                                                  336!332            I52'28/  21,284,607  oz.,  valued  at  $20,597,540.     Ontario  produc- 

M"",'„'.r..';',?n,                                                    ^*n8             m""*"  tion  was  17,109.389  oz.,  or  80.4%  of  the  total  Canadian 

r!'t',",i.'.','n,' 1.1,1                                                     2!Ui2           30^741  production.      Quebec    produced    147,316   oz. ;    Manitoba, 

';""■","•""                                                     *\'''ii1           :|i'>8  14,033  oz.;   British   Columbia,   3,965,828   oz..   and   the 

f* '''■'■"■'            H8.909           118.909  Yukon  production  was  48,041  ounces. 

(^.  !(.,,.., If,,,,...        (M  Buhj«-t  to  revision.       H  Ton.  of  2,000  pounds.  There  was  a  small  production  of  tungsten  from  Ca- 

<rf)  fifi"- n  .1  maiiHi.ie,  nadian  sources  in  1918.     Ore  received  for  treatment  at 

Copper  production  in  1918  exceeded  the  high  mark  of  the  testing  laboratory  at  the  Mines  Branch,   Depart- 

1916  and  was  118.415.829  lh„  valued  at  $29,163,415.    Of  ment  of  Mines,  Ottawa,  included  about  two  tons  from 

the  total,  92,769,167  lb.  was  contained  in  blister  copper  the   Yukon   district,   four   tons   from   Manitoba,   and   a 

and  in  matte  produced  in  ('anada,  and  25,626,662  lb.  es-  small  shipment  from  Nova  Scotia. 

timated  an  being  recovered  from  ores  expnrte<l.    Quebec  Production  of  refined  zinc  in  Canada  was  12,278  tons 

production  from  pyritic  ores  was  5.8fi'>.f)-l9  lb.  and  On-  in  1918.     Total  production  of  zinc  from  Canadian  ores, 

tario    production    amounted    to   47,017,801    lb.,   derived  including,  in  addition  to  the  above  refined  production, 

chiefly  from  the  metnl-copper  ores  of  the  Sudbury  dis-  the  estimated  recovery  from  ores  exported,  amounted  to 

trict  and  the  Alexo  mine  in  Temi.skaming.     Manitoba  33,663.690  lb.    Quebec  production  was  2,652,526  lb.,  and 

production  was  over  2.000,000  lb.  and  was  derived  from  that  of  British  ("olumbia  was  31,011,164  lb.     Total  zinc 

the  ore  deposits  at  Schist  Lake,     British  Columbia  pro-  shipments  in   1918  were  121,.363  tons, 

duced   62.8,58,628   lb.,   and    output   from    the   Yukon    is  Total    iron-ore    shipments    from    Canadian    mines    in 

estimated  at  .300.000  pounds.  1018  were  206,820  short  tons,  and   included  81.53  tons 

Total   gold   production  in   1918  was  710,526  oz.,  and  from  Quebec;   197,637  tons  from  mines  in  Ontario  and 

was  valued  at  $14,687,875.     Of  this  production,  16.4%  about  900  tons  mined  in  British  Columbia.     Principal 
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operations  were,  as  usual,  in  Ontario,  at  the  Holland 
and  Magpie  mines  of  the  Algoma  Steel  Corp.,  Ltd. 
Pig  iron  production  during  1918  is  estimated  at  1,194,- 
000  tons.  Production  of  ferroalloys,  including  spiegel- 
eisen,  ferromolybdenum,  and  ferrophosphorus,  reached  a 
total  of  44,700  tons  in  1918.  Estimated  production  of 
steel  ingots  and  direct  steel  castings  was  1,893,000  tons 
in  the  year  under  review. 

Asbestos  production  in  Canada  was,  as  usual,  derived 
from  the  districts  in  Quebec.  The  total  value  of  ship- 
ments of  asbestos  and  asbestic  in  1918  was  $8,970,779. 
The  average  number  of  men  employed  in  mining  was 
1674,  in  milling  1400,  and  the  total  wages  paid  were 
$2,871,643.  The  total  shipments  of  chromite  ores  and 
concentrates  from  Canadian  sources  during  1918  were 
21,994  short  tons. 


Gelder,  Farley  Osgood,  C.  F.  Scott,  J.  K.  Thompson, 
Louis  C.  Marburg,  and  L.  G.  Graton  were  among  those 
who  contributed  to  the  discussion. 


Duties  of  Engineers  as  Citizens 

The  local  sections  of  eighteen  engineering  societies 
representing  different  phases  of  the  engineering  pro- 
fession in  Greater  New  York  met  on  Wednesday  eve- 
ning. Mar.  26,  under  the  chairmanship  of  Gano  Dunn, 
formerly  president  of  the  American  Institute  of  Elec- 
trical Engineers,  to  discuss  the  relation  of  the  engineer 
to  public  activities  beyond  the  limits  of  his  technical 
horizon.  Different  angles  for  discussion  were  assigned 
to  the  five  leading  speakers.  They  indicated  why  en- 
gineers should  accept  civic  responsibility  and  should 
influence  legislation,  and  how  the  engineer  can  be  used 
to  advantage  in  governmental  administration. 

"We  have  emerged  from  the  war  with  a  political  un- 
rest in  which  the  voice  of  reason  is  drowned  between  the 
clamor  of  labor  and  the  sentimental  appeal  of  visionary 
reformers,"  said  Philip  N.  Moore,  a  former  president 
of  the  American  Institute  of  Mining  Engineers,  in  his 
address  on  the  "Civic  Responsibility  of  the  Engineer." 
"Now,  as  never  before,  we  need  the  trained  mind  of  the 
engineer  to  think  clearly  with  unflinching  logic  from 
cause  to  effect." 

Calvert  Townley,  past  vice-president  of  the  American 
Institute  of  Electrical  Engineers,  said  in  the  course  of 
his  talk  on  "The  Relation  of  the  Engineer  to  Legisla- 
tion," that,  "An  engineering  training  fits  a  man  to  arrive 
at  logical  conclusions  regardless  of  outside  influences, 
and  he  is  therefore  qualified  to  express  opinions  on 
legislative  and  other  subjects  outside  his  field." 

That  the  trained  engineer  is  the  logical  man  for  the 
management  of  undertakings  involving  the  planning  and 
execution  of  engineering,  was  the  conclusion  of  Nelson 
P.  Lewis,  vice-president  of  the  American  Society  of 
Civil  Engineers,  in  his  paper  entitled  "The  Relation 
of  the  Engineer  to  Administration." 

The  address  of  Spencer  Miller,  vice-president  of  the 
American  Society  of  Mechanical  Engineers,  who  spoke 
on  "The  Relation  of  the  Engineer  to  Public  Opinion,"  is 
given  in  another  part  of  this  issue  of  the  Journal. 

Comfort  A.  Adams,  president  of  the  American  In- 
stitute of  Electrical  Engineers,  in  his  paper  on  the  "Re- 
lations of  the  Engineer  to  Distribution  and  Production," 
pointed  out  that  if  engineers  could  so  improve  methods 
and  machinery  that  the  productivity  of  labor  would  be 
increased  until  it  is  possible  to  pay  labor  a  real  living 
wage  and  still  have  a  fair  return  for  capital,  then  they 
will  have  the  remedy  for  the  present  undercurrent  of 
industrial  unrest. 

Dr.  Doremus  S.  N.  Cassell,  Daniel  Turner,  Frank 
Skinner,  J.  G.  Johnson,  H.  A.  Pratt,  Lieutenant  Van 


Foreign  Trade  in  Metals  and  Ores 

Imports  and  exports  of  the  more  important  metals 
and  ores,  as  reported  by  the  Department  of  Commerce 

for  February,  1919,  and  the  figures  for  February,  1918, 
as  finally  revised,  are  as  follows: 

IMPORTS,  FEBRUARY,  1918  AND  1919 

(In  bounds,  Unless  Otherwise  Stated) 

Metal  and  Ore  Feb.,  1918  Feb.,  1919 

Antimony  ore,  contents 140,841  3,008 

Antimony  matte,  regulus,  or  metal 671.675  1,142,280 

Copper: 

Ore,  contents 10,371,481  5,071,159 

Concentrates,  contents 3,349,400  3,777,599 

Matte,  regulus,  etc.,  contents 1,275,562  4,975,442 

Imported  from  (in  part)  : 

<5anada 3,080,998              

Mexico 3, 1 09,07 1 

Cuba 5,083,20 1 

Chile 3,104,506 

Peru 45,289 

Venezuela 2,500 

Unrefined,  black,  blister,  etc 46,638,512 

Refined,  in  bars,  plates,  etc 763,461 

Old,  etc..  for  remanufacture 82,249 

Composition  metal,  copper  chief  value 56 

Lead: 

Ore,  contents 2,361,267  520.011 

Bullion,  contents 7,208,437  13,226,678 

Imported  from  (in  part) : 

Canada 1,205,828  329,802 

Mexico 8,363,876  13,397,628 

Pigs,  bars,  and  old 2,479,999  20,755 

Pyrites,  long  tons 55,346  1,053 

Imported  from: 

Spain,  long  tons 50,795            

Canada,  long  tons 2,592  1,053 

Tin  ore,  long  tons 3,560  1,451 

Tin  bars,  blocks,  pigs,  etc 7,584,403  6,271,977 

Imported  from  (in  part): 

straits  Settlements 2,272,699  6.092,721 

Dutch  East  Indies 615,170            

United  Kingdom 2,150,959  56,000 

Australia 712,582  67,200 

HongKong 896,566  56,056 

Zinc: 

Ore,  contents 9,629,293  4,627,863 

Imported  from: 

(5anada 1,092,000  430,156 

Mexico 6,239,977  4,197,697 

Other  Countries 2,297,316            

Blocks  or  pigs,  and  old 6.141  18 

Manganese  ore.  long  tons 56,289  21,819 

Imported  from  'in  part)  : 

(Juba,  long  tons 209  11,619 

Brazil,  long  tons 51,163  5,450 

British  India,  long  tons 2,550            

Tungsten  ore,  long  tons 482  1,535 

EXPORTS  OF  COPPER,  LEAD  AND  ZINC 

(In  Pounds) 

Copper:  Feb.,  1918  Feb.,  1919 

Ore,  contents 151,470  4,200 

Concentrates,  contents 32,200 

Unrefined,  black  blister,  etc 1,431,009  108 

Refined,  in  ingots,  bars,  etc 59,033,853  30,454,013 

Exported  to  (in  part)  : 

France 28.295,980  2.549,667 

Italy    7,288.696  8.426.646 

United  Kingdom 22,123.748  15,234.685 

Canada        1,108.348  629,845 

Composition  metal,  copper  chief  value 2.884  79,645 

Old  and  scrap 

Pipes  and  tubes    237.030  490.979 

Plates  and  sheets      760,597  3,812,266 

Wire,  eicept  insulated 1,834,948  5,914,617 

Lead: 

Pigs,  bars,  etc.,  produced  from  domestic  ore 10,436.237  5,454,105 

Pig?,  bars,  etc.,  produced  from  foreign  ore 10,200,170  8,260,586 

Exported  to  (  in  part); 

Denmark 1,015.811 

Canada      1,672.016  189,444 

United  Kingdom 15,859,492  10,089,395 

Arcentina 456,956  171,102 

J.Hp.in    1,344.000            

France 604.787  1.682,777 

Brazil 340,831  243,688 

Zinc: 

Dross 1,508,883  4,692,685 

Spelter: 

Produced  from  domestic  ore 5,320.616  17.372.468 

Produced  from  foreipn  ore 1,421,741  4,259,622 

Exported  to  ( in  part): 

France 1,478.588  12,225.634 

Itnlv      884,800  2,617.620 

United  Kingdom 3.622.477  5,077.749 

Canada 543.918  273.712 

Mexico 4,200  422 

Janan 1.328,792 

Norway 22,409 

In  sheets,  strips,  etc 1,130.287  9,320,666 
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snmiajniinnnminimimiinmnnniuiimniimiimiiiiniiniiMiimiiiMiMiiiiiiMiiiMiiiiniunmiiiiiimiiiiiiMJiiiiiiiniiMMiMniiiiiiiiM  iiiiiiriiniins 


The  Brunton  compass  has  been  recognized 
in  mine  work  as  an  eflFective  instrument  for 
determining  directions,  bearings,  and  similar 
functions  concerning  which  a  fairly  accurate 
knowledge  is  desired.  By  means  of  the  method 
e.xplained,  another  valuable  use  is  added  to  the 
many  ways  in  which  the  Brunton  may  be  utilized. 


The  discomfort  and  danger  of  wet  shaft  work 
and  the  various  operations  incident  to  shaft 
sinking  are  subjects  of  continual  study.  The 
method  described  in  "Spitting  Fuse  in  a  Wet 
Shaft"  is  one  solution  of  the  difficulty  where 
water  is  a  menace  to  blasting. 


Utilization  of  a  worn-out  washtub  for  one 
of  the  necessar>'  parts  of  a  prospector's  outfit,  or 
for  the  equipment  of  any  mine  in  the  early  stages 
of  development,  suggests  the  idea  that  many 
cast-oflf  articles  may  be  used  in  other  ways  than 
those  for  which  they  were  originally   intended. 


"A  Movable  Collaring  Machine"  excludes  a 
crowded  condition  that  may  prevail  in  a  small 
shop.  Frequently  it  is  found  that  such  places 
are  cluttered  up  with  all  manner  of  equipment, 
and  this  state  of  affairs  will  always  result  in 
decreased    efl^ciency     in     the    mine    operation. 


Any  engineer  who  has  attempted  to  get  in- 
formation from  frayed  or  partially  obliterated 
blueprints  or  maps  will  welcome  the  suggestion 
of  any  expedient  that  may  assure  their  preser- 
vation in  neat  and  usable  condition. 


Pocket  Transit  Sights  and  Lines 

By  r.  L.  TiCE* 

A  method  of  using  a  Brunton  pocket  transit  that  is 
of  value  in  finding  the  direction  or  bearing  of  inclined 
raises  or  other  workings  is  depicted  in  the  accompanying 
photograph.  As  far  as  I  know  it  is  not  only  original,  but 
the  results  can  be  quickly  checked. 

By  setting  the  sight  as  shown,  holding  the  transit 
reversed,  looking  through  the  sight  and  inclining  the 
mirror  with  one  finger,  a  position  is  found  which  will 
allow  the  desired  object  to  be  bi.sected  by  the  line  in  the 
mirror  by  reflection.  At  the  same  time  the  needle  and 
bubble  may  be  easily  observed.  The  photograph  shows 
the  observer  in  the  pasition  of  taking  a  sight  at  a  point 
about  60°  above  the  horizontal.  It  is  also  possible  by 
manipulating  the  mirror  to  sight  a  point  directly  above 
or  even  behind  the  point  of  observation. 

The  same  method  of  sighting  may  be  u.sed  in  setting 
lines  at  high  or  inaccessible  points  by  placing  the  Brun- 
ton on  a  piece  of  timber  stoo<l  upon  end,  or  on  one  of 
the  tele.icopic  tripods.     In  this  manner  it  is  easy  to 

■Miami  <^opper  Co.,  Miami.  Arisona. 


set  a  couple  of  points  on  any  line  overhead  without 
waiting  for  a  long  plumb  line  to  come  to  rest.  The 
method  is  quicker  than  setting  one  line,  plumbing 
down  to  the  instrument  and  then  using  a  plumb  line  to 
set  the  other  point.  If  it  is  necessar>'  to  set  lines  near 
iron  or  steel,  which  would  deflect  the  needle  if  sufficiently 
close,  this  method  will  be  found  useful  and  can  be 
applied  a  short  distance  away  regardless  of  the  height 
of  the  back. 

The  accuracy  of  work  done  in  this  manner  may  be 
judged  by  the  fact  that,  to  my  knowledge,  several  parallel 
drifts  averaging  75  ft.  in  length  have  been  driven,  after 


METHOD    OF    USING    BRUNTON"    POCKET    TR.\NSIT    IN 
T.\KING   INn^IN'En  SIC.HTS 

being  lined  up  with  a  Brunton,  with  no  more  variation 
than  could  be  expected  with  the  use  of  a  magnetic 
needle.  In  instances  where  the  drifts  have  been  driven 
from  opposite  ends,  the  point  of  juncture  cannot  be 
distinguished. 

In  setting  lines,  the  use  of  No.  7  horseshoe  nails, 
with  the  heads  flattened  and  notched,  will  be  found  con- 
venient. The  nails  may  be  driven  almost  anywhere  in 
the  rock  in  this  district,  although  it  is  sometimes  neces- 
sary to  hunt  for  a  seam.  After  a  few  days  the  nails 
will  be  found  to  be  firmly  rusted  in  place,  and  they  will 
hold  any  strain  that  would  be  expected  of  a  wooden  plug. 


Spitting  1  use  in  a  Wet  Shaft 

By  Frank  B.  Bryant* 
In  sinking  the  Lpe.><burg  shaft  near  Salmon  City, 
Idaho,  consideral)ic  difliculty  was  experienced  in  light- 
ing the  fuses  for  blasting,  owing  to  the  water  that  was 
encountered.  The  trouble  was  overcome  in  the  follow- 
ing manner:  A  6-in.  length  of  2-in.  shafting  was  drawn 
to  a  chisel  edge  at  one  end,  the  plane.s  of  the  bit  making 


'MInInK  pneliK'or.   Kpndnll.   Montana. 
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an  angle  of  about  60°  with  each  other.  The  other  end 
was  drilled  and  tapped  to  I  in.,  and  a  piece  of  f-in.  rod, 
threaded  at  one  end,  was  screwed  in  for  a  handle.  When 
all  was  in  readiness  in  the  shaft  for  the  shooting,  the 
top  man  heated  the  "shooting  iron"  to  a  bright  red  heat 
at  a  small  forge,  and  the  iron  was  lowered  to  the  bot- 
tom. The  water  raised  in  the  shaft  at  about  a  foot  per 
minute,  so  that  it  was  necessary  to  float  the  fuses  with 
wedges  and  blocks.  One  man  held  the  fuses  on  a  small 
block  while  the  other  spit  them  by  stabbing  each  with 
the  heated  iron.  No  delay  was  experienced,  and  two 
men  were  able  to  light  as  many  as  22  holes  at  one  time. 


A  Prospector's  Washtub  Forge 

A  handy  forge  frame  is  made  out  of  an  old  gal- 
vanized-iron  washtub.  A  2-in.  pipe,  with  a  slot  1  x  2  in. 
cut  in  the  upper  side,  is  placed  horizontally,  as  shown, 
and  connected  with  the  bellows  or  blower.  The  other 
end  of  the  pipe  is  plugged  with  a  piece  of  wood.  The 
tub  is  then  filled  to  the  level  of  the  pipe  with  dirt  or 
ashes,  and  the  rest  of  the  way  with  coal.  If  the  pipe 
gets  stopped  up,  the  wood  plug  can  be  drawn,  and  the 
fine  coke  and  ashes  blown  out.  This  washtub  forge  is 
much  more  simple  for  the  prospector  to  put  together 
than  one  constructed  of  lumber  or  rocks,  and  is  fireproof. 


PROSPECTORS  FORGE  MADE  FROM  "WASHTUB 

Furthermore,  lumber  is  not  always  obtainable  "forty 
miles  from  nowhere."  The  tub  is  wide  enough  to  sup- 
port conveniently  the  usual  lengths  of  steel  used  in  such 
work.  If  long  pieces  of  hand  steel  are  to  be  sharpened, 
a  bent-rod  support  is  easily  attached  to  the  tub.  When 
the  prospector  moves,  the  tub  is  not  necessarily  an  in- 
convenience, for  it  can  be  used  as  a  packing  case. 


A  Movable  Collaring  Machine 

A  movable  collaring  machine  which  is  particularly 
adapted  to  the  small  shop  that  would  be  crowded  if 
the  machine  were  mounted  in  a  stationary  manner  is 
shown  in  the  accompanying  illustration.  By  means  of 
a  single  track  through  the  shop,  the  machine  can  be 
moved  out  of  the  way  when  not  in  use,  and  so  make 
room  on  the  track  for  cars  to  be  repaired  or  for  work 
of  similar  nature. 


The  mounting  consists  of  a  simple  truck,  with  axles 
dbout  five  feet  apart,  two  cross-pieces  of  8  x  8-in.  tim- 
ber or  larger,  and  one  8  x  10-in.  timber,  8  or  10  ft. 
long,  placed  lengthwise  with  the  truck.  To  this  frame 
is  bolted  a  small  Denver  rock  drill  collaring  machine 
and  an  old  stcping  drill.  The  drill  may  be  held  in 
place  by  means  of  an  old  bearing  near  the  bottom  or 
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DETAIL   OF   MOVABLE    COLLARING    M.^CHINE 

in  a  similar  manner,  and  a  piece  of  rail  or  block  of 
iron  with  an  iron  strap  across  the  top  of  it  can  be 
placed  near  the  chuck  end.  A  small  angle  iron  bolted 
to  the  long  timber  serves  as  a  brace  for  the  air  feed 
piston  to  work  against. 

The  holding  pieces  must  be  snug  to  keep  the  drill 
from  vibrating,  but  not  too  tight  to  prevent  the  drill 
from  sliding  forward  when  the  air  is  turned  on.  A 
short  piece  of  drill  steel  is  placed  in  the  drill  chuck 
with  the  end  upset  to  strike  against  the  anvil  block 
of  the  collaring  machine.  In  using  this  machine,  a 
hammer  drill  gives  much  better  result  than  can  be 
secured  with  a  piston  machine.  By  substituting  other 
dollies,  bolt  heads  may  be  made. 


Wooden  Edge  Protector  for  Maps 

By  Roy  H.  Poston* 

Long  maps,  blueprints,  and  charts  which  require  han- 
dling soon  become  frayed  or  torn  unless  the  edges  are 
protected.  Frequently  only  one  copy  or  set  is  available, 
and  the  destruction  or  obliteration  of  it  would  cause 
much  inconvenience.     One  method  of   insuring  proper 
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WOODEN   EDGE   PROTECTORS   FOR   LONG  MAPS 

protection  against  such  possibilities  is  to  glue  pieces 
of  half-round  wooden  stick  to  the  two  opposite  edges  of 
the  print,  after  the  manner  shown  in  the  accompanying 
sketch.  This  permits  the  print  to  be  rolled  from  either 
end,  and  thus  avoids  creases  caused  by  folding,  in  ad- 
dition to  allowing  greater  convenience  in  showing  any 
desired  portion  of  the  print. 


•St.  Francois,  Missouri. 
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Alaska  Gastineau  Mining  Co. 

The  following  summary  of  results  of  mining  and  mill- 
ing of  the  Alaska  Gastineau  Mining  Co.  for  the  fourth 
quarter  of  the  fiscal  and  calendar  year  1918,  together 
with  comparisons  of  the  principal  items  for  the  previous 
quarters,  is  given  in  a  recent  report: 

OPERATIONS  OF  ALASKA  GASTINEAU  MINING  CO.,   1918 


Fourth 
Quarter 

Tonsmilled 287,571 

Gron  value  of  content,  per 

ton $0,986 

Yield,  per  ton 791 

Tailings,  per  ton .  195 

Extraction,  per  cent 80.22 

Value  of  products  recovered    40.79 
1.06 


Third 
Quarter 
218,930 

$1,323 

1.093 

.230 

82.39 

$1.09 
I.M 


Second        First 

Quarter    Quarter         Total 

309,249      469,695     1,285,445 


$1,164 
.954 
.210 

81.95 


$0,986 
.79 
.196 

79.92 


$1,089 
.883 
.206 


$0  95         $0.78 


,  per  ton $0.27         $0.05         $0.04 


was  $0,986  per  ton,  as  compared  with  $1,323  for  the 
third  quarter,  a  decrease  of  $0,337,  this  decrease  being 
due  to  the  large  percentage  of  ore  drawn  from  the  caved 
stopes.  The  operating  costs  amounted  to  $1  0638,  as 
compared  with  $1.1480  for  the  third  quarter,  a  decrease 
of  $0.0842.  The  "miscellaneous  income"  account  showed 
a  loss  of  $8226.79,  mainly  attributable  to  the  operation 
of  the  company's  boarding  houses.  The  labor  supply 
continued  to  decrease  in  October,  but  for  the  remainder 
of  the  year  a  considerable  number  of  men  applied  for 
work.  As  most  of  these  applicants  were  common  la- 
borers, the  situation  was  not  greatly  improved,  the 
urgent  demand  being  for  miners,  powder  men,  and 
skilled  mine  workers. 

The  following  tabulation  shows  an  ojaerating  loss  for 
the  quarter  cf  $78,381.20,  as  compared  with  the  loss  of 
$11,984.13  for  the  third  quarter: 


FINANCIAL  RESULTS  OF  OPERATIONS  OF  ALASKA  GASTINEAU  MINING  CO., 


Revenue  Fourth  Quarter 

Gross  value  of  bullion  and  concentrate  produced $227,541 .74 

Expenses 

Ore  production  and  transportation $  1 64,856  28 

Milfing 100,562  02 

Sliipping  and  smelting  charges 1  ^-ij^^ '  ?n 

Administration  and  generalexpenses 21,717.  12 

Total  operating  eijiense $297,596. 15 


Miscellaneous  income . 


Third  Quarter 
$239,351.98 

$125,456  94 
87,264  82 
11,098  12 
25,309  24 


$9,777   14 
2,206  99(o) 


Second  Quarter 
$294,690  86 

$160,692  13 
106,158  51 
12,594.65 
23,828  24 


1918 

First  Quarter 

$371,044  32 

$212,115  73 

126.336  15 

14,217  97 

22,714  09 


Total 
$1,134,523.47 

$663,122  08 
420,421  51 
45,539  15 
92,954  25 


$90,513  52 
19,776. 71(a) 


Operating  loss 

(i)  Locis.      (M  The  total  colu 


$78,381   20 


includes  adjustments  of  published  quarterly  figure. 


During  the  fourth  quarter,  the  mine  produced  about 
3126  tons  per  working  day,  as  against  2400  tons  for  the 
third  quarter,  an  increase  of  726  tons  per  day.  A  total 
of  173,138  ton.s  of  ore  was  broken  in  the  mine,  and  287,- 
875  tons  of  ore  was  trammed  to  the  oreways,  leaving 
an  estimated  total  of  1,718,173  tons  of  broken  ore  re- 
maining in  the  stopes,  according  to  the  re-survey  of 
broken  ore  made  as  of  Dec.  31,  1917.  A  re-survey  of 
the  broken  ore  in  the  stopes  was  made  at  Dec.  31,  1918, 
and  the  total  figures,  not  yet  completed,  will  be  shown 
in  the  annual  report.  Stoping  was  continued  both  east 
and  west  on  No.  11  level,  and  the  grade  of  ore  broken 
.«till  remain.'^  Kood  and  should  improve  before  the  stopes 
reach  the  No.  10  level.  One  new  stope  is  being  pre- 
pared on  the  No.  10  level  and  three  new  stopes  are  being 
prepared  on  the  No.  11  level.  No  development  or  pros- 
pecting work  was  done  during  the  quarter.  The  trans- 
portation division  operated  satisfactorily. 

During  the  first  two  months  of  the  fourth  fjuarter  the 
mill  wa.H  run  on  an  eight-hour  shift  per  day  l)asis,  with 
overtime  when  necessary,  and  during  the  last  month 
on  the  basis  of  two  eight-hour  shifts  per  day.  The 
operation-^  were  satisfactory  throughout  the  period, 
although  afTectcd  by  the  lack  of  skilled  operators.  All 
the  company's  generating  stations  and  tran.smisaion 
lines  were  kept  in  good  conditon,  and  little  trouble  was 
experienced  on  account  of  breakdowns.  A  large  r.mount 
of  rain  fell  during  the  latter  part  of  the  year,  and  the 
two  reservoirs  are  practically  full,  insuring  an  ample 
supply  of  power  for  the  remainder  of  the  winter  and  a 
surplus  for  sale  should  the  market  develop. 

The  grosa  value  of  f'l'l  in  mill  heads  for  the  quarter 


St.  Joseph  Lead  Co. 


The  annual  report  of  the  St.  Joseph  Lead  Co.,  cover- 
ing the  year  1918,  shows  that  dividends  amounting  to 
$2,818,992  were  disbursed  during  the  period.  The  com- 
pany's mills  and  concentrators  produced  133,099  tons 
of  lead  concentrate,  125,320  tons  of  which  was  shipped 
to  the  company's  smeltery  and  7779  tons  was  sold  to 
other  concerns.  The  mines  produced  2,299,490  tons  of 
ore,  and  the  total  smelting  output  was  79,620  tons  of 
pig  lead. 

With  the  signing  of  the  armistice  in  November  and 
the  subsequent  cancellation  of  Government  munition 
contracts,  the  purchase  of  nearly  25,000  tons  of  lead 
per  month  which  had  been  going  into  direct  or  indirect 
Government  war  uses  was  discontinued  in  the  month  of 
December;  so  that  from  the  position  of  being  entirely 
unable  to  meet  the  demand,  the  lead  industry  faced  the 
prospect  of  a  serious  over-supply.  No  one  expected  that 
the  full  25,000  tons  a  month  could  quickly  be  diverted  to 
peace  uses,  this  amount  representing  more  than  half 
the  normal  production.  Most  of  the  companies  saw  the 
necessity  of  at  once  curtailing  output,  but  none  of  them 
desired  to  make  the  curtailment  sufficiently  drastic  to 
throw  out  of  employment  large  numbers  of  their  em- 
ployees at  the  beginning  of  the  winter.  The  companies 
in  St.  Francois  County,  Mo.,  when^  the  St.  .Joseph 
Lead  Co.'s  mines  arc  situated,  in  early  December  went 
to  a  five-day  week;  but  as  lead  continued  to  pile  up,  a 
.still  further  cut  in  production  was  made.  The  company 
is  now  operating  at  about  GO'',-  of  normal. 
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Portland  Gold  Mining  Co. 

The  president  of  the  Portland  Gold  Mining  Co.,  Frank 
G.  Peck,  in  the  25th  annual  report  of  the  company  says : 

The  Colorado  Springs  mill  ceased  operations  on  Mar. 
31,  1918,  so  far  as  the  treatment  of  ores  was  con- 
cerned. The  production  of  high-grade  ores  in  the  Crip- 
ple Creek  district  had  fallen  off  to  such  an  extent  by 
reason  of  war  conditions  that  it  was  impossible  to  oper- 
ate at  a  profit  both  of  the  reduction  plants  in  Colorado 
Springs;  and,  our  mill  being  the  smaller  of  the  two,  it 
was  decided  to  discontinue  its  operation,  and  to  have 
our  high-grade  ores  treated  at  the  Golden  Cycle  plant, 
under  a  temporary  and  fairly  satisfactory  arrangement 
made  at  that  time.  If  there  should  be  a  material  in- 
crease in  the  output  of  the  Cripple  Creek  district,  or  if 
changed  conditions  should  later  make  it  desirable  to  dis- 
-continue  the  present  arrangement,  we  can  either  resume 
operations  at  our  Colorado  Springs  plant,  or  treat  these 
ores  at  our  Independence  mill,  as  may  be  deemed  most 
advisable. 

Important  experimental  work  was  carried  on  at  our 
Colorado  Springs  plant  during  the  last  nine  months 
of  the  year,  by  representatives  of  the  U.  S.  Government, 
in  an  endeavor  to  develop  a  process  for  extracting  pot- 
ash from  our  tailings  dumps.  It  has  been  discovered 
that  these  tailings  contain  7%  of  potash,  or  about  140 
pounds  to  the  ton.  There  are  about  two  million  tons  of 
tailings  in  the  Colorado  Springs  mill  dumps,  and  im- 
portant progress  was  made  toward  devising  a  method  of 
extraction. 

The  Victor  mill  was  closed  on  July  30,  1918,  on  ac- 
count of  the  impossibility  of  securing  labor  sufficient  to 
supply  the  tonnage  of  low-grade  ore  necessary  for  eco- 
nomical operation  of  both  it  and  the  Independence  mill. 
Much  of  the  machinery  from  the  Victor  mill  has  already 
been  moved  to  the  Independence  plant,  and  eventually 
all  of  it  will  be  transferred,  thus  carrying  out  a  part  of 
the  plan  decided  upon  by  the  board  several  years  ago,  of 
ultimately  combining  all  ore-reduction  operations  at  the 
Independence  plant.  The  Independence  mill  treated  a 
considerable  tonnage  of  low-grade  ore  during  the  year, 
and  although  the  percentage  of  extraction  was  good,  the 
profits  realized  were  disappointing,  largely  owing  to 
■war  conditions.  Almost  without  exception,  every  im- 
provement devised  to  reduce  costs,  and  every  economy 
instituted  during  the  year,  was  immediately  offset  by 
some  increase  in  the  cost  of  labor,  or  of  some  chemical 
or  commodity  entering  into  the  extraction  of  gold. 
However,  now  that  the  war  is  over,  the  trend  of  costs 
undoubtedly  will  be  in  the  other  direction.  In  other 
words,  the  purchasing  power  of  gold,  instead  of  de- 
creasing, as  during  the  last  two  or  three  years,  should 
slowly  increase,  and  the  plant  should  earn  a  good  profit 
during  the  coming  year. 

The  most  important  event  during  1918  was  the  com- 
pletion of  a  branch  tunnel  from  the  Roosevelt  drainage 
tunnel  to  a  connection  with  Portland  shaft  No.  2  at  a 
depth  of  2131  ft.  from  the  surface.  The  main  drainage 
tunnel,  work  on  which  was  begun  11  years  ago,  is  24,- 
255  ft.  long  from  its  portal  to  its  heading,  which  is 
about  the  middle  of  the  northerly  portion  of  the  com- 
pany's property. 

On  Dec.  29  our  main  shaft  was  sunk  to  the  21st  or 
.drainage-tunnel  level.    The  work  of  timbering  the  shaft 


and  cutting  out  a  station  of  sufficient  size  to  install 
pumps  and  to  allow  room  for  the  work  of  opening  up 
the  high-grade  orebodies  there  will  soon  be  accom- 
plished. We  will  then  begin  driving  on  our  No.  1  vein, 
which  contains  the  largest  and  best  orebody  we  have. 
This  will  enable  us  to  materially  increase  our  high- 
grade  production.  Our  Lee  No.  5  orebody  was  cut  by 
the  drainage  tunnel  crosscut. 

At  the  beginning  of  1918  we  had  a  good  cash  bal- 
ance in  our  treasury,  but  the  exces«;ive  cost  of  supplies, 
the  heavy  draft  on  our  skilled  labor  by  the  Government, 
and  the  shortage  of  experienced  miners,  whicli  compelled 
us  to  fill  our  vacancies  with  unskilled  wen.  increased 
our  operating  expense  so  much  that  we  caiefully  con- 
sidered the  situation  thus  brought  about  and  acted  ac- 
cordingly. In  July,  on  account  of  the  small  profits 
earned  during  the  first  half  of  1918,  we  reduced  our 
quarterly  dividend  from  3c.  to  2c.  per  share,  as  it  was 
evident  that  a  considerable  part  of  our  dividend  for  the 
year  would  have  to  be  paid  out  of  our  accumulated 
surplus  earnings. 

Taking  everything  into  consideration,  the  outlook  for 
the  future  is  promising.  The  profits  from  our  Inde- 
pendence mill  should  be  sufficient  tc  pay  dividends  at  the 
present  rate  during  the  coming  year.  The  labor  situa- 
tion is  improving,  and  if  the  orebodies  on  the  21st  level 
and  below  it,  which  are  made  accessible  by  the  branch 
tunnel,  prove  to  be  measurably  near  to  the  production 
that  we  anticipate,  the  net  earnings  from  the  mine  for 
the  year  should  be  sufficient  to  build  up  the  treasury 
cash  balance  to  satisfactory  dimensions. 

Much  to  our  regret,  F.  L.  Smale,  the  manager  of  the 
mining  department,  severed  his  connection  with  the 
company  last  October,  after  many  years  of  valuable 
service.  After  Mr.  Smale's  lesignation,  we  decided  to 
place  the  mining  and  the  milling  departments  under  one 
head,  and  George  M.  Taylor  was  put  in  charge  of  both 
departments  as  general  manager  of  the  company.  This 
arrangement  has  proved  satisfactory,  and  great  credit 
is  due  Mr.  Taylor  and  his  assistants,  Fred  Jones,  su- 
perintendent of  the  mine;  Thomas  B.  Crowe,  superin- 
tendent of  the  mill;  and  Luther  Lennox,  assistant  su- 
perintendent of  the  mill,  for  the  success  that  has  fol- 
lowed from  the  consolidation  of  the  two  departments 
under  one  head.  The  financial  report  shows  that  the 
gross  value  of  ore  mined  and  shipped  during  1918  was 
$1,120,851.25,  products  recovered  by  the  Victor  mill 
realized  $942,791.77,  and  revenue  from  all  other  sources, 
$14,066.31.  The  -net  cost  of  mining  and  milling  was 
$1,881,113.10,  leaving  a  net  profit  from  operation  of 
mines  and  mills  of  $196,596.23.  Dividends  were  paid 
during  the  period  amounting  to  $300,000,  making  a  total 
of  dividends  paid  to  Jan.  1,  1919,  of  $11,257,080. 


Rambler-Cariboo  Mines,  Ltd. 

The  Rambler-Cariboo  Mines,  Ltd.,  reports  that  for 
the  eight  months  ended  Dec.  31,  1918,  5400  tons  of 
material  was  mined  and  milled,  producing  400  tons  of 
lead  concentrates  and  310  tons  of  zinc  concentrates. 
The  concentrator  was  in  operation  six  months,  the  re- 
maining time  being  spent  in  repairs  made  necessary 
by  snowslides  during  the  spring.  Owing  to  high  costs 
and  scarcity  of  labor,  little  development  work  was  done. 
No  shipments  of  crude  lead  were  made. 
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War-Minerals  Relief  Commission 

The  regrulations  governing  the  filing  of  claims  under 
the  War-Minerals  Relief  Act  have  been  amended  so  as 
to  allow  claimants  to  file  a  brief  with  the  questionnaire. 
It  has  been  decided  that  hearings  will  be  conducted  by 
the  War-Minerals  Relief  Commission  when  good  reason 
for  such  action  can  be  shown.  When  justified,  the  com- 
mission will  conduct  the  hearing  at  a  point  easy  of 
access  from  the  mining  district  concerned. 

Applications  for  relief  are  beginning  to  reach  the 
commission  in  considerable  volume.  Thirty  claims  have 
been  presented  in  such  a  condition  that  they  have  been 
formally  filed  with  the  commission.  Many  others  have 
been  returned  with  instructions  as  to  the  precise  in- 
formation required  and  the  precedure  to  be  followed. 
In  addition,  a  large  number  of  inquiries  have  been  re- 
ceived. The  following  clauses  have  been  added  to  the 
questionnaire: 

Attach  copies  of  all  contracts:  (1)  For  the  financing 
of  the  enterprise;  (2)  by  which  money  was  raised;  (3) 
for  the  sales  of  the  minerals  produced.  Give  name  and 
amount  of  stock  owned  by  each  stockholder  holding  more 
than  5'"r  of  the  stock  of  the  company.  Did  the  high 
price  of  the  minerals  influence  claimant  in  determin- 
ing to  make  production?  At  the  time  claimant  deter- 
mined to  produce  any  of  said  minerals,  did  claimant 
contemplate  presenting  a  claim  against  the  Government 
in  case  losses  were  incurred?  If  so,  did  claimant  inform 
any  of  said  Government  agencies  or  their  officers, 
agents,  or  employees  of  that  intention?  Did  claimant 
consult  with  any  of  said  Government  agencies  or  their 
officers,  agents,  or  employees  as  to  the  machinery  to  be 
bought,  the  land  to  be  leased  or  purchased,  or  the  build- 
ings to  be  constructed?  Did  claimant  pay  to  any  em- 
ployees any  damages  for  personal  injuries  sustained  in 
the  work  of  producing  any  of  said  minerals? 

A  determined  eff'ort  was  made  to  induce  the  Sec- 
retary of  the  Interior  to  open  a  Pacific  Coast  branch 
office  of  the  War-Minerals  Relief  Commission.  Secre- 
tary Lane,  however,  declined  to  do  so,  as  he  regarded 
it  as  impracticable  to  divide  the  work. 


Sale  of  Surplus  Motor  Vehicles 

Many  rumors  have  lieen  circulated  as  to  the  di.'<posi- 
tion  of  the  surplus  motor-driven  vehicles  now  owned 
by  the  War  Department.  The  following  outline  of  the 
proposed  method  of  handling  this  matter  is  given  by  the 
Director  of  Sales,  War  Department: 

1.  The  different  branches  of  the  Government  will  be 
consulted  to  see  whether  the  surplus  of  automobiles 
and  motor  trucks  in  the  War  Department  can  be  used 
to  fill  their  requirements. 

2.  Various  manufacturers  of  vehicles  will  then  be 
approached  to  see  if  they  will  take  over  the  vehicles  of 
their  own  make  to  market  them  with  their  own  ma- 
chines, thus  giving  the  Government  a  fair  market  price 
and  at  the  same  time  disturbing  the  market  conditions 
as  little  as  possible. 


3.  The  net  surplus  remaining  after  the  above 
methods  have  been  adopted  will  be  disposed  of  to  the 
public,  either  through  auction  or  by  sealed  bids.  Full 
publicity  will  be  given  these  sales,  in  order  that  the 
Government  mav  realize  the  best  results. 


Reducing  Clay  and  Gypsum  Prices 

Producers  of  g>-psum  and  clay  have  held  preliminary 
conferences  with  the  Industrial  Board  with  regard  to 
a  further  reduction  in  prices.  No  conclusion  has  been 
attained,  but  it  is  believed  that  an  agreement  providing 
for  slight  reductions  will  be  reached.  J.  E.  Spurr,  of 
the  Bureau  of  Mines,  is  the  member  of  the  Industrial 
Board  Advisory  Committee,  and  he  will  act  in  an  ad- 
visory capacity  on  mineral  matters. 


Economic  Liaison  Commission 

An  economic  liaison  commission  has  been  formed  by 
the  State  Department.  It  is  made  up  of  representatives 
from  the  departments  in  which  the  work  has  a  bearing 
on  foreign  trade.  The  mining  industr>-  is  represented 
by  E.  S.  Bastin,  of  the  Geological  Survey,  and  H.  C. 
Morris,  of  the  Bureau  of  Mines.  They  will  advise  on 
problems  relating  to  the  minerals  both  with  regard  to 
import  and  export.  The  committee  will  meet  every 
week.  It  is  under  the  direction  of  Julius  G.  Lay,  the 
foreign-trade  adviser  of  the  State  Department.  Mem- 
bers of  the  committee,  other  than  those  mentioned,  are: 
Wesley  Frost.  Economic  Intelligence  Section,  State  De- 
partment; Karl  Delaittre,  Bureau  of  Research,  War 
Trade  Board;  Col.  John  M.  Dunn,  General  Staff;  C.  E. 
McGuire,  Treasury  Department;  Roland  D.  Mahoney, 
Labor  Department;  Clarence  W.  Moomaw,  Department 
of  Agriculture;  William  Notz,  Federal  Trade  Commis- 
sion; Commander  F.  F.  Rogers,  Nav>-  Department;  W. 
M.  Steuart,  Tariff  Commission;  Walter  S.  Tower,  Ship- 
ping Board. 

Preparation.s  are  being  made  by  the  War  Department 
to  conduct  research  work  on  nitrates  at  the  American 
University,  near  Washington.  This  is  being  done  to 
take  advantage  of  the  equipment  and  facilities  which 
are  being  abandoned  by  the  Chemical  Warfare  Service. 


C.  B.  Holmes  has  been  retained  as  chief  accountant 
for  the  War-Minerals  Relief  Commission.  For  many 
years  Mr.  Holmes  was  in  the  employ  of  the  Chile  Ex- 
ploration Co..  the  Braden  Copper  Co..  and  other  Guggen- 
heim concerns. 

Questionable  stock  promotion  schemes  are  to  receive 
the  active  attention  of  the  Federal  Trade  Commission. 
Searching  questionnaires  have  been  sent  out  to  a  large 
number  of  companies  and  individuals  now  engaged  in 
the  sale  of  stocks,  with  the  purpose  of  securing  more 
complete  information  as  to  the  extent  and  nature  of 
their  operations. 
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27th  Engineers'  Fund  Is  Still  Growing 

In  the  Journal  of  Mar.  29  it  was  announced  that  the 
fund  of  the  Association  of  the  27th  Engineers  had 
reached  its  goal  of  $20,000.  Since  then  additional 
contributions  and  receipts  have  been  as  follows: 

H.  C.  Hyer $25.00 

Oscar  Lachmund  and  Van  H.  Smith 20.00 

Christmas  donations  from  employees  of  Braden  Copper 

Co.  at  Flancagua.  Chile 450.00 

Interest  on  bank  deposit   i 14.73 

Total    1 $20,509.73 

The  association  is  going  to  publish  a  memoir,  giving 
a  history  of  the  27th  Engineers,  a  complete  roster  of 
the  officers  and  men,  and  all  other  details  of  interest. 
A  copy  will  be  sent  to  each  member  of  the  regiment  and 
to  each  subscriber  to  the  fund. 

Members  of  the  regiment  will  receive  also  a  bronze 
medal  made  according  to  a  design  which  was  adopted 
by  the  regiment  while  in  France.  If  any  of  the  men 
have  a  different  address  from  the  one  on  the  roster, 
they  should  notify  W.  R.  Ingalls,  secretary-treasurer 
of  the  Association  of  the  27th  Engineers. 


Sale  of  Ordnance  Scrap 

Washington  Correspondence 

Ordnance  scrap  is  being  placed  on  the  market  at  cur- 
rent prices,  and  is  being  taken  rapidly.  It  is  predicted 
that  all  of  the  existing  stocks  will  be  disposed  of  within 
two  months.  Stocks  as  of  Feb.  28,  the  last  figures 
available,  were  as  follows: 

Pounds 

Brass  scrap,  all  kinds   , 5.162.405 

Cupro  nickei.  all  kinds 700.540 

Aluminum  scrap,  all  kinds 62.893 

Copper  scrap,  all  kinds    , 1,219,218 

Machine  shop  borings  and  turnings 4.640.989 

Heavy  melting  steel  scrap 1,685,097 

Low-phosphorus   steel  scrap    6,838,539 

Xickel-steel  borings  and  turnings 2,887,779 

Xickel-steel  scrap  (heavy)    5,692.345 

Cast  and  malleable  iron  scrap    1,042.097 

High-speed  steel  scrap,  borings  and  turnings 148.453 

Babbitt    228,428 

Mixed  and  miscellaneous  iron  and  steel  scrap 1,119,260 

Brass  sweepings,  ashes,  etc 265,119 

Lead  scrap,  all  kinds   94,005 

Chemicals,   acids,  etc 3.594,795 

Miscellaneous  scrap   (rags,  paper,  wood,  etc.)      535,949 

Burlap 33,098 

Total    35,948.009 


Interior,  the  War  Industries  Board,  the  War  Trade 
Board,  the  Shipping  Board  or  the  Emergency  Fleet 
Corporation  to  supply  the  urgent  needs  of  the  nation 
in  the  prosecution  of  the  war. 

5.  No  claim  can  be  allowed  unless  the  expenditures 
made  or  obligations  incurred  were  subsequent  to  Apr. 
6,  1917,  and  prior  to  Nov.  12,  1918,  in  a  legitimate  at- 
tempt to  produce  any  of  said  minerals  for  the  needs 
of  the  nation  for  the  prosecution  of  the  war. 

6.  No  profits  of  any  kind  shall  be  included  in  any 
claim,  and  no  investment  for  merely  speculative  pur- 
poses will  be  recognized. 

A  questionnaire  to  be  executed  under  oath  by  the 
claimant,  or  claimants,  setting  out  the  facts  on  which 
the  claim  is  based,  is  inclosed  herewith.  This  question- 
naire must  be  returned  to  the  War-Minerals  Relief 
Commission,  Room  2131,  Interior  Department  Building, 
Washington,  D.  C. 


Compensation  to  War-Mineral 
Producers 

Washington  Correspondence 

The  conditions  governing  the  presentation  of  claims 
for  loss  incurred  in  the  production  and  exploitation  of 
manganese,  chrome,  tungsten,  and  pyrite  ores  are  as 
follows : 

1.  All  claims  must  be  in  writing,  contain  a  statement 
of  the  facts  upon  which  losses  are  based,  subscribed 
and  sworn  to  before  a  notary  public  or  clerk  of  a  court 
of  record. 

2.  All  claims  must  be  filed  in  the  office  of  the  Secre- 
tary of  the  Interior,  Washington,  D.  C,  within  three 
(3)  months  from  and  after  the  approval  of  said  act, 
i.e.,  on  or  before  June  2,  1919. 

3.  Claims  for  losses  cannot  be  considered  which  re- 
late to  any  other  minerals. 

4.  There  can  be  adjusted,  liquidated  and  paid  only 
such  net  losses  as  have  been  suffered  by  any  person, 
firm,  or  corporation  by  reason  of  producing,  or  pre- 
paring to  produce,  any  of  said  minerals  in  compliance 
with  the  request  or  demand  of  the  Department  of  the 


Bituminous  Coal  Output  Falls 

Washington  Correspondence 

Less  bituminous  coal  was  mined  during  the  week 
ended  Mar.  22  than  during  any  week  since  Christmas, 
the  amount  being  7,477,000  tons,  according  to  estimates 
furnished  to  the  U.  S.  Fuel  Administration  by  the 
Geological  Survey. 

Last  year  the  output  recorded  for  the  corresponding 
week  was  11,121,000  tons,  or  nearly  50%  more.  The 
chief  cause  of  the  drop  was  lack  of  orders,  and  time  was 
lost  on  St.  Patrick's  Day. 

The  loss  from  full-time  production  because  of  "no 
market"  during  the  week  ended  Mar.  15  was  42.8%, 
compared  with  41.8,  41.9,  and  43.0%,  respectively,  for 
the  three  weeks  next  preceding.  Total  losses  from  full 
time  during  the  week  ended  Mar.  15  amounted  to  48.0 
per  cent. 

Anthracite  production  during  the  week  ended  Mar.  22 
is  estimated  at  1,171,000  tons,  as  against  1,206,000  tons 
the  previous  week,  and  2,099,000  net  tons  for  the  cor- 
responding week  of  last  year. 


Molybdenum  in  the  British  Empire* 

According  to  Sydney  J.  Johnston,  of  the  Scientific 
and  Technical  Department,  Imperial  Institute,  although 
molybdenum  minerals  are  fairlj^  widely  distributed 
throughout  the  British  Empire,  deposits  of  proved  com- 
mercial importance  are  few.  The  largest  producers  in 
the  past  have  been  Queensland  (111  tons  in  1917),  and 
New  South  Wales  (70  tons  in  1917),  but  the  United 
States,  Canada  (121  tons  in  1917),  and  Norway  are 
now  rapidly  becoming  important  contributors  to  the 
world's  supply.  India  has  produced  only  1.7  tons,  in 
1917.  Low-grade  orebodies  carrying  molybdenite  are 
of  fairly  common  occurrence,  but  high-grade  deposits 
such  as  were  almost  exclusively  worked  before  the  war 
are  somewhat  rare.  About  three-quarters  of  the  world's 
output  of  molybdenum  ore  has  been  won  from  tungsten 
and  bismuth  deposits,  and  a  smaller  quantity  has  been 
obtained  as  a  bj'product  in  the  mining  of  tin. 


Sales  of  metals  by  the  War  Department  from  Mar.  15 
to  Mar.  21  are  reported  as  follows:  Non-ferrous,  $425,- 
966.75;  ferrous,  $48,015.60. 


•Abstracted   from   /ro?i  and   Coal   Trade  Review.  Jan.   3,  1919. 
p.  22. 
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March  Mining  Dividends 

Dividends  paid  in  March,  1919,  by  28  United  States 
mining  and  metallurgical  companies  making  public  re- 
ports amounted  to  $12,050,438,  as  compared  with  $27,- 
240,511  paid  by  35  companies  in  March,  1918.  Holding 
companies  paid  $366,572,  as  compared  with  $413,433  in 
1917.  Canadian,  Mexican  and  South  American  mining 
companies  paid  $1,464,840  in  March,  1919,  and  $1,806,- 
213  in  March,  1918. 

Unit^  States  Mining  and  Metallurgical 

Compaoies                      Situation  Per  Sh&re  Total 

Abmeek.o Mich.  $1   00  $200,000 

Alloues,  c Mich.  I    00  1 00.000 

Am.  Sm.  and  Ref.,  com U.  S.-Mei.  I  00  609,980 

Am.  Sm.  and  Ref.,  pfd U.  S.-Mex.  1.75  875.000 

Argonaut,  g Calif.  .05  10.000 

Aruona  Cop   Aril.  .  36  554,000 

Bingham  Mines,  c Utah  .25  37.500 

Caledonia.  I. « Ida.  .01  26.050 

Calumet  &  Aril.,  c Ari«.  1. 00  642,480 

Chino.c   N.  M.  .75  652,485 

Copper  Range,  c Mich.  1.00  395,000 

Crcsson  Cona.,  g   Colo.  .10  122,000 

Eagle  .Sc  Blue  Bell,  l.s UUh  .05  44,658 

Federal  .Min.  *  Sm.,  pfd U.S.  1.75  209,757 

Golden  Cycle,  g Colo.  .03  45.000 

HccU,  la Ida.  .15  150.000 

Homestake.g S.  D.  .50  125.580 

Internal.  N'ickel U.  S.-Can.  .50  836.692 

IsleRoyale.c Mich.  .50  75,000 

Kennccott.c .50  1,393.477 

NevadaCon.c Nev.  .37J  749.797 

OrorOk  Dradg dOif.  .12  82,385 

Osceola,  c Mich.  1 .  00  96, 1 50 

Quincy,  c   Mich.  1.00  110.000 

Ray  Con.  c Arix.  .50  788,589 

St.  Joseph  Lead Mo.  .35  493.313 

Tintic  sftandard.  I.c Utah  .08  93.400 

United  Eastern,  g Aria.  .07  95,410 

UtahCoppcr Utah  1.50  2,436,735 

Canadian.  South  American  and  Mexican 

Companies                       Situation  Per  Share  Total 

Cerro  de  Pasco,  c  So.  Am.  $1.00  »898,224 

Florence  Silver,  8.1 B.C.  .011  17,650 

Hedlev,g   B.C.  .10  24,000 

KerrLake,s Ont.  .25  150.000 

Meiiro  Mines  of  El  Oro,  g.8 Mci.  .96  174,960 

Min.  Corpn.  of  Can.,  B Ont.  .I2J  200,006 

Holding  Companies              Situation  Per  Share  Total 

Calif.Explor Calil.  »0. 12  $28,139 

Exploration  Co Mex.  .18  135,000 

Yukon  Alaska  Trust 1.00  203,433 

Total  dividends  in  the  first  three  months  of  the  year 
were  as  follows,  the  1918  figures  being  given  in  paren- 
theses: United  States  mining  and  metallurgical  com- 
panies, $29,434,006  ($47,261,524)  ;  holding  companies, 
$696,572  ($743,433) ;  Canadian,  Mexican,  Central  and 
South  American  companies,  $4,614,412  ($4,627,775). 

The  dividend  record  of  March,  1919,  was  largely  one 
of  reductions,  most  of  the  companies  finding  it  neces- 
sary to  curtail.  Three  companies,  Calumet  &  Hecla,  Old 
Dominion,  and  Utah  Consolidated,  passed  their  regular 
payments.  In  the  case  of  the  copper  companies,  the 
reason,  no  doubt,  was  the  unsettled  condition  of  the 
market.  Of  thirteen  copper  companies,  including  the 
American  Smelting  and  Refining  Co.,  seven  reduced 
their  dividends  by  one-half,  four  by  one-third,  and  two 
by  one-quarter. 


Metallurgists  and  Engineers  Needed 

The  United  States  Civil  Service  Commission,  Wash- 
ington, D.  C,  makes  announcement  that  open  com- 
petitive civil-service  examinations  are  to  be  held  on  Apr. 
15,  1919,  for  junior  metaliurgiata,  at  entrance  salaries 
of  $1500  a  year,  and  junior  mining  engineers,  at 
entrance  .salaries  of  $1200  to  $1500  a  year;  and  on  May 
6.  1919,  for  mining  engineers  for  metal  and  mineral 
mining  investigations,  at  entrance  sal.nriea  nf  $3000  to 
$4000  a  year  for  Grade  3,  $2400  to  $3000  a  year  for 
Grade  2,  and  $1800  to  $2400  a  year  for  Grade  1.  Full 
information  may  be  obtained  from  the  commission. 


Mining  Convention  at  Vancouver 

To  plan  the  extensive  development  of  the  latent  min- 
eral resources  of  the  Pacific  Northwest;  to  face  the 
problems  of  the  present  with  enterprise  and  courage; 
and,  above  all,  to  display  that  confidence  in  the  coun- 
tr>''s  wealth  which  well-substantiated  facts  warrant — 
these  were  some  of  the  general  points  made  by  promi- 
nent Western  mining  men  who  took  part  in  the  Inter- 
national Mining  Convention  held  at  Vancouver,  B.  C, 
from  Mar.  17  to  19,  inclusive.  Between  500  and  600 
delegates  were  in  attendance,  the  greater  part  of  whom 
were  visitors.  AU  the  Pacific  Coast  states,  British 
Columbia's  various  mineral  districts,  the  Yukon  Terri- 
torj%  and  Alaska  were  represented.  Vancouver  threw 
open  her  doors  wide,  and  for  the  week  the  city  belonged 
to  the  mining  men,  who  were  warmly  welcomed  and 
hospitably  entertained. 

The  British  Columbia  Chamber  of  Mines,  of  Van- 
couver, B.  C,  under  whose  auspices  the  convention  was 
conducted,  is  to  be  congratulated  alike  on  the  personnel 
of  the  gathering,  the  educational  features  of  its  pro- 
gram, and  the  thorough  preparations  made  for  the 
entertainment  of  the  guests.  A  full  account  of  the  con- 
vention will  be  given  in  a  subsequent  issue. 


The  Mining  Industn^  in  Utah 

A  comm.ittee  to  represent  the  operators  of  mines. 
mills  and  smelteries  in  the  State  of  Utah  has  been 
formed  to  investigate  the  conditions  prevailing  there. 
It  consists  of  Imer  Pett,  general  manager,  Bingham 
Mines  Co.,  and  Eagle  &  Blue  Bell  Mining  Co.,  chair- 
man; C.  E.  Allen,  manager  of  mines,  U.  S.  Smelting, 
Refining  and  Mining  Co.,  vice-president;  Fred  Gowans, 
general  manager,  Utah  Consolidated  Mining  Co.;  C.  F. 
Jennings,  assistant  purchasing  agent,  Utah  Copper  Co. ; 
F.  J.  Westcott.  secretary,  Silver  King  Coalition  Mines 
Co.,  and  J.  B.  Whitehill,  ore  purchasing  agent,  Interna- 
tional Smelting  Company. 

A  statement  has  been  issued  which  draws  attention 
to  the  fact  that  the  situation  is  so  serious  that  relief 
must  come  in  the  immediate  future  if  metal  mining 
operations  are  to  continue.  \Vhen  the  armistice  was 
signed  on  Nov.  11,  1918,  copper  was  selling  at  26c.  per 
lb.,  and  lead  at  $8.05  per  100  lb.  Almost  immediately 
afterward  the  market  for  these  metals  practically  dis- 
appeared, and  in  the  case  of  copper  there  were  no  quo- 
tations until  P^ebruary,  1919.  Copper  is  now  quoted  at 
about  lijc,  with  few  buyers,  and  lead  is  in  limited 
demand  around  $5.25.  There  is  no  reason  to  anticipate 
any  substantial  advances  in  the  prices  of  these  metals 
for  at  least  a  year  to  come. 

The  greatly  decreased  prices  for  metals  threw  a 
heavy  burden  on  the  mining  companies  of  the  state. 
Smaller  producers  have  been  compelled  to  suspend  work 
entirely,  and  the  larger  producers  have  reduced  opera- 
tions materially.  The  Salt  Lake  valley  smelters  have 
curtailed  their  operations  fully  50'"r.  The  mining  com- 
panies have  mot  the  situation  in  part  by  reducing  wages 
from  the  high  point  reached  during  the  war.  Reductions 
have  amounted  to  from  75c.  to  $1  per  day.  To  compare 
with  the  average  wage  reduction,  the  cost  of  necessaries 
of  life  must  be  reduced  about  20  per  cent. 

The  mining  companies  hoped  and  expected  that  they 
and  their  employees  would  not  be  left  to  bear  the  bur- 
den alone,  and  that  there  would  be  corresponding  re- 
ductions in  the  cost  of  supplies  for  the  mines  and  the 
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necessaries  of  life.  Such,  however,  has  not  been  the 
case.  Almost  without  exception,  supplies  have  con- 
tinued at  the  war-time  price  levels,  and  necessaries  of 
life  cost  as  much  as  or  more  than  they  did  in  July, 
1918.  The  committee  purposes  to  ascertain  whether 
this  condition  is  due  to  the  attitude  of  manufacturer, 
wholesaler,  or  retailer. 

The  mining  industry  has  borne  all  the  burden  it  can. 
Others  interested  must  assume  a  part  of  the  load  un- 
less they  are  prepared  to  sacrifice  a  considerable  pro- 
portion of  the  benefits  they  have  derived  through  min- 
ing activity,  and  from  the  patronage  of  those  who  have 
gained  their  livelihood  in  the  state. 


Fight  It  Out  for  Yourself 

In  several  respects  all  Americans  have  gained  by  the 
war.  They  have  gained  those  things  for  which  their 
boys  died,  or  at  least  they  can  feel  that  those  things 
are  now  in  sight.  Some  feel  that  they  have  lost  more 
than  was  gained  and  doubt  if  it  was  all  worth  the 
price.  Thank  God  that  number  is  small.  For  the  sake 
of  those  who  fell  and  were  glad  to  pay  that  price,  let 
everyone  cherish  the  country's  gains  and  try  to  forget 
individual  losses  which  were  so  much  less  than  the 
sacrifices  of  the  men  who  gave  their  lives. 

Their  debts  have  all  been  paid,  their  slates  are  clean. 
The  obligations  of  those  that  are  left  are  not  canceled. 
The  slacker  may  say  that  the  war  is  over  and  that 
patriotism  is  not  going  to  draw  any  more  Liberty  Loan 
money  out  of  his  pocket,  but  it  is  the  duty  of  the  patri- 
otic man  and  woman  to  consider  what  ought  to  be  their 
attitude  in  respect  to  the  next  Liberty  Loan,  and  to 
argue  the  matter  out  with  their  own  consciences.  It  is 
safe  to  say  that  both  they  and  Uncle  Sam  will  be  pleased 
with  the  result  of  that  argument. 


The  Yerington  District  of  Nevada 

The  Yerington,  or  Mason  Valley,  district,  in  western 
Nevada,  is,  next  to  Ely,  the  most  productive  copper  dis- 
trict in  the  state.  Before  1912  it  had  not  produced 
much  copper,  but  from  1912  to  the  end  of  1918  it  pro- 
duced 80,000,000  lb.  The  ore  deposits  of  the  district 
are  described  in  detail  in  a  report  recently  issued  by 
the  U.  S.  Geological  Survey,  as  Professional  Paper  114. 

Mining  began  in  the  Yerington  district  at  least  as  early 
as  1865,  when  attempts  were  made,  at  the  Ludwig  mine, 
to  work  bodies  of  oxidized  copper  ore.  Before  1907, 
however,  m.ining  in  the  district  was  intermittent  and 
the  mineral  output  was  small.  The  most  important  of 
the  early  operations  was  the  mining  of  natural  blue- 
stone,  which  occurred  in  the  outcrops  of  the  chief  ore- 
bodies  of  the  Yerington  district  and  many  thousand 
tons  of  which  were  mined  to  furnish  the  copper  sul- 
phate used  in  the  mills  at  Virginia  City  in  the  Washoe 
process.  In  those  early  days  a  smeltery  was  built  at 
Ludwig,  but  it  was  not  successful.  A  smeltery  was 
built  also  at  the  Bluestone  mine,  on  the  east  side  of 
the  range,  but  it  was  not  operated  long;  and  another 
built  at  Yerington  station  made  no  considerable  output. 
These  early  attempts  were  directed  chiefly  to  mining 
the  oxidized  ores,  which  were  naturally  richer,  though 
far  less  abundant,  than  the  sulphide  ore.  In  the  ab- 
sence of  transportation  facilities,  the  larger  bodies  of 
primary  ore,  nearly  all  of  which  are  of  low  grade,  were 
not  commercially  attractive. 


Interest  in  the  district  revived  about  1907.  Some 
of  the  largest  deposits  were  bought  by  energetic  com- 
panies having  adequate  capital,  and  active  exploration 
and  development  were  begun.  The  Nevada  Copper  Belt 
R.R.,  begun  in  August,  1909,  and  completed  to  Ludwig 
in  September,  1911,  was  built  into  the  district  from 
Wabuska,  on  the  Southern  Pacific  system.  A  smelting 
plant,  eventually  increased  to  a  capacity  of  1800  tons  a 
day,  was  constructed  by  the  Mason  Valley  Mines  Co. 
at  Thompson,  two  miles  north  of  Wabuska.  It  began 
operations  on  Jan.  6,  1912,  and  soon  made  a  consider- 
able output,  largely  from  the  ore  deposits  of  the  Yering- 
ton district. 

The  copper  deposits  of  the  district  consist  of  chalco- 
pyrite  and  pyrites,  intergrown  with  pyroxene,  garnet, 
and  epidote.  They  are  of  the  contact-metamorphic  type, 
and  their  geologic  features  are  of  much  scientific  in- 
terest. The  investigation  of  the  origin  of  the  ore  de- 
posits has  led  to  certain  practical  recommendations  as 
to  the  most  systematic  and  effective  way  in  which  to 
explore  for  undiscovered  ore. 


Ceylon  Plumbago  in  1918 

Decreased  shipments  of  graphite  to  the  United  States 
in  1918  adversely  affected  the  Ceylon  plumbago  industry, 
according  to  Consul  Walter  A.  Leonard  in  Commerce 
Reports.  In  1916  the  United  States  took  75%  of  Ceylon's 
plumbago  and  in  1917  over  81%,  whereas  in  1918 
America  took  barely  55%  (percentage  based  on  quantity, 
not  value) .  Before  the  total  prohibition  of  import  was 
put  into  effect,  on  July  1,  1918,  American  shipments 
were  below  normal.  According  to  invoices  certified  at 
this  consulate,  only  7910  tons,  valued  at  $1,374,221,  was 
shipped  to  the  United  States  in  1918,  as  compared  with 
22,121  tons,  valued  at  $6,550,302,  in  1917. 

Exports  of  Ceylon  plumbago  in  1918  were  consider- 
ably less  than  in  any  previous  year  during  the  past  10- 
year  period,  except  in  1914,  when  14,300  long  tons  was 
exported,  as  compared  with  15,500  tons  in  1918.  In  the 
record  year  of  1916  exports  totaled  over  33,000  tons, 
compared  with  approximately  27,000  tons  in  1917.  The 
years  1909,  1910,  1912,  and  1913  showed  exports  greater 
than  those  in  1917  and  nearly  equal  to  the  figures  of 
1916,  although  the  value  of  the  exports  during  these 
earlier  years  was  less. 

The  distribution  of  plumbago  exports  covering  the 
years  1917  and  1918,  respectively,  as  compiled  by  the 
Ceylon  Chamber  of  Commerce,  is  given  in  the  following 
table : 

DISTRIBUTION  OF  EXPORTS  OF  CEYLON  PLUMBAGO,  1917  AND  1918 

1917  1918  1917  1918 

Countries  Tons  Tons  Countries        Tons  Tons 

America 21,965  8,409  Japan..  61 

United    King-                                    Russia 100 

dom 4,600  6,386                                 

1°'''.='  ,. 'fl  303  Totals....    27,047  15.453 

.\ustralia 237  294 

It  is  reported  that  the  high  prices  of  Ceylon  plumbago 
in  1916  and  early  1917  made  it  possible  for  competition 
from  Madagascar  and  other  graphite  fields  to  react 
against  the  Ceylon  market.  It  is  not  expected  that  such 
high  prices  will  rule  again  in  Ceylon.  Lump  plumbago 
is  now  quoted  at  $115  to  $225  per  long  ton,  as  compared 
with  prices  ranging  as  high  as  $500  in  late  1916  and 
early  1917.  Prices  of  other  grades  of  plumbago  are 
at  present  comparatively  low,  chips  ranging  from  $65  to 
$150,  dust  from  $20  to  $100,  and  flying  dust  as  low  as 
$13  per  ton. 
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TKp  Tasl-   AVipaH  fnr  America  The  basis  of  efficiency  is  sound  engineering  common 

1  he  1  ask  Aneaa  lor  America  ^^^^    ^^  .^  ^^  ^^  ^^^^^  ^^^^  ^^^  ^^^^i^^  ^^  ^^^^  meeting 

THE   task   of  winning    Prosperity   is,    if   anything,     have  been  to  record  a  definite  advance  of  opinion  and 
greater  than  was  the  task  of  winning  Liberty.  resolution  in  the  object  for  which  it  was  called.     The 

It  can  be  won  only  by  our  uniting  to  solve  the  prob-     war  enabled  the  engineer  to  come  into  his  own.     The 
lems  of  Peace  as  we  united  to  solve  those  of  War;  by     nation  needs  him  no  less  in  times  of  peace,  and  when 
continuing,  each  one  of  us,  to  do  his  or  her  individual,      he  realizes  this  fact  he  will  respond  nobly, 
personal  share.  

The  war  expenditures  of  the  Government  were  not 
cut  short  by  the  signing  of  the  armistice ;  the  immense 
machinery  of  warfare  could  not  be  wiped  out  in  a  day. 

We  still  have  an  unpaid  balance  of  several  billion 
dollars  of  war  debts.  We  still  have  a  huge  army  over- 
seas that  must  be  fed,  supplied,  paid,  and  brought 
back  home.  Our  disabled  soldiers  and  sailors  must  be 
tenderly  cared  for.  Great  hospitals  and  demobilization 
camps  must  be  maintained. 

In  a  multitude  of  unavoidable  ways  the  country  is 
still  under  an  enormous  war  expenditure. 

We  have  got  to  finish  the  job. 


The  Engineer  in  Public  Life 

THE  calling  of  an  important  meeting  of  a  number 
of  engineering  societies,  for  the  purpose  of  dis- 
cussing the  subject  of  engineers  and  their  obligations 
in  the  matter  of  personal  service  in  public  affairs,  is 
a  forceful  reminder  of  the  fact  that  the  profession  has 
not,  to  date,  contributed  its  share  to  the  public  welfare 
in  this  respect.  Members  of  the  legal  and  medical  pro- 
fessions continue  to  influence  legislation  and  public 
opinion,  but  engineers  appear  to  lack  the  required  ini- 
tiative, and  timidly  remain  in  the  background  when 
experienced  advice  is  much  needed,  and  which,  if  given 
freely,  would  redound  to  their  own  good  and  to  the 
credit  of  the  profession. 

The  discoven,'  of  Hoover  was  due  to  the  fact  that  he, 
and  he  alone  among  all  the  American  officials  in  London 
at  the  outbreak  of  the  Great  War,  had  the  training 
and  experience  to  see  that  the  delicate  and  difficult 
situations  involved  in  the  handling  of  thousands  of 
dazed  and  penniless  refugees  in  the  English  metropolis 
must  be  by  calm,  common-.sense  engineering  metho<ls. 
.And  the  first  step  he  took  was  to  divide  the  24-hour  day 
into  three  engineering  shifts  of  eight  hours  apiece. 

It  was  Hoover's  experience  with  men,  gained  as  an  en- 
gineer in  all  parts  of  the  world,  that  enabled  him  to 
cla.ssify  the  applicants  for  relief  into  "good,"  "bad,"  and 
"indifferent."  and  with  such  skill  that  practically  all 
the  money  that  was  loaned  was  ultimately  returned.  It 
was  Hoover's  practical  engineering  talent  in  such  ele- 
mentary though  vital  matters  that  resulted  in  the  suc- 
(<M-ful  solution  of  a  difficult  problem,  and  led  to  his 
tran-ilation  to  other  and  more  important  spheres  of 
action;  and  it  is  worthy  of  note  that  all  the  under- 
takings with  which  his  name  has  been  associated  have 
been  managed  without  that  chaos  and  evidence  of 
frantic  disorganization  that  so  often  hide  the  ineffi- 
ciency of  speed  cranks  and  diagram-chart  experts. 


Commerce  and  Mining  in  Argentina 

THE  constitution  of  an  Argentine-American  Cham- 
ber of  Commerce  in  New  York  is  one  evidence  of 
a  welcome  rapprochement  between  the  United  States 
and  the  Argentine  Republic.  The  primary  object  of  the 
new  association  will  be  to  protect  trade  interests  and 
advance  trade  relations  between  the  two  countries  ac- 
cording to  just  and  equitable  principles  and  methods, 
to  encourage  the  investment  of  capital  in  legitimate 
enterprises,  and  to  take  whatever  measures  may  be 
practicable  to  facilitate  intercourse  and  friendly  re- 
lations. 

The  proposed  objectives  are  admirable.  The  obvious 
result  of  the  purpose  of  the  Chamber  to  encourage  what 
is  desirable,  just,  and  equitable  will  be  to  discourage 
the  questionable  methods  and  practices  which  have 
tended  to  keep  the  industrial  and  commercial  life  of  the 
two  countries  so  far  separated.  The  desire  for  friendly 
relations  must  inevitably  lead  to  an  attitude  of  frank- 
ness and  honesty  on  both  sides,  and  this  augurs  well. 
In  addition  to  fostering  the  spirit  of  cooperation  and 
encouraging  the  idea  of  mutual  interdependence,  the 
Chamber's  activities  will  result  in  greater  publicity  for 
Argentine  matters,  the  dissemination  of  truthful  re- 
ports and  the  appreciation  of  reliable  data.  All  this 
will  help  to  clear  away  many  misapprehensions  and 
should  encourage  expansion  and  development  on  a  scale 
commensurate  with  the  aspirations  of  both  countries. 

The  mining  industry  in  Argentina  is  looked  upon 
more  or  less  as  a  joke;  and  mining  engineers  are  there 
regarded  as  quacks  and  charlatans.  Those  who  take 
this  view  have  ever>-  justification,  for  the  past  historj- 
of  mining  in  that  country  has  been  a  lamentable  suc- 
cession of  frauds,  exploitations  made  under  incompe- 
tent advice,  and  disasters.  The  contributing  cause  has 
been  an  entire  lack  of  publicity,  coupled  with  an  un- 
fortunate isolation  from  mining  camps  in  successful 
operation  in  other  parts  of  the  world. 

No  survey  of  Argentina's  mineral  resources  has  ever 
been  made.  Its  wealth  is  therefore  unknown  even  to 
its  own  people.  Development  of  outlying  districts  has 
been  neglected  through  lack  of  knowledge  of  the  po- 
tentialities of  the  countr>-.  Closer  coiiperation  with  the 
United  States  should  achieve  much. 

The  new  Argciiline-Amorican  Chamber  of  Commerce 
will  do  well  to  encourage  the  ventilation  of  subjects  of 
vital  interest  to  both  countries.  In  course  of  time  we 
hope  to  see  a  more  healthful  tone  exhibited  with  regard 
to  the  mining  industry  in  Argentina,  and  a  recognition 
of  the    fact   that,   in   proper   hands,    it   is  a  legitimate 
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and  highly  specialized  business,  involving  skill,  initia- 
tive, and  experience.  Publicity  will  achieve  much  tow- 
ard the  rehabilitation  of  the  industry,  and  mutual  bene- 
fit will  result. 


The  Tungsten  Market 

SINCE  early  in  last  November  there  has  been  a  great 
depression  in  the  market  for  tungsten  ores  and  con- 
centrates. For  the  greater  part  of  the  time  there  has 
been  no  market.  Imports  have  continued  and  stocks 
have  increased.  The  tungsten  industry  is  in  the  throes 
of  readjustment.  Until  such  time  as  the  iron  and  steel 
manufacturing  plants  resume  normal  activity,  and  the 
surplus  stocks  of  high-speed  steel,  ferrotungsten,  and 
tungsten  ores  have  been  disposed  of,  there  will  be 
difficulty  in  the  marketing  of  the  product  of  tung- 
sten mines. 

The  high  prices  for  tungsten  ores  that  prevailed  dur- 
ing a  considerable  part  of  the  war  period  stimulated 
production  to  an  extraordinary  degree.  The  super- 
ficial nature  of  tungsten  deposits  makes  their  exploita- 
tion easy  in  many  instances.  The  simple  treatment 
to  which  the  ores  respond  makes  the  winning  of  a  mar- 
ketable product  less  difficult  than  with  other  ores. 

The  comprehensive  paper  on  wolfram  mining  in  Bo- 
livia, by  G.  F.  J.  Preumont,  which  we  reprint  in  this  is- 
sue from  the  bulletin  of  the  Institution  of  Mining  and 
Metallurgy,  gives  an  excellent  insight  into  the  condi- 
tions that  exist  in  foreign  tungsten-mining  centers. 
That  many  of  the  deposits  of  the  kind  described  will 
be  rapidly  worked  out  or  abandoned  when  new  prices 
for  tungsten  ores  become  established  is  a  foregone  con- 
clusion. We  may  liken  the  exploitation  of  such  areas 
to  the  working  of  rich  gold-placer  regions.  For  a  time 
the  production  of  gold  from  these  regions  is  large,  and 
then  rapidly  dwindles.  Just  as  the  initial  placer  min- 
ing was  succeeded  by  the  working  of  low-grade  placers 
and  lode  deposits  on  a  substantial  and  more  or  less 
permanent  scale,  so  will  the  scattered  tungsten-mining 
operations  finally  reach  a  condition  of  stability  in  the 
few  well-conducted  and  thoroughly  worked  mines  that 
Avill  survive  the  present  conditions  in  countries  like 
Bolivia,  China,  India,  and  the  United  States. 

In  our  country  the  tungsten  industry  has  been  de- 
veloped to  a  large  extent  upon  substantial  lines,  and, 
were  it  not  for  the  foreign  tungsten  product  that 
presses  into  our  market,  there  would  be  a  ready  sale 
for  all  of  the  ore  produced.  The  prospective  market 
will  be  one  of  keen  competition  between  domestic  and 
foreign  producers.  Prices,  without  doubt,  will  be 
substantially  lower  than  those  that  prevailed  during 
the  last  year  and  may  approach  the  pre-war  level.  What 
the  attitude  of  the  next  Congress  on  the  tariff  is  to  be 
will  be  looked  forward  to  with  great  interest,  and  will 
be  of  far-reaching  importance  to  our  domestic  tungsten 
producers. 

American  Merchant  Marine 

OF  WHAT  interest  is  it  to  the  American  miner 
whether  his  ore  or  the  product  obtained  from  it 
is  carried  abroad  in  American  vessels?  What  possible 
interest  can  he  have  in  a  merchant  marine?  He  has 
an  interest,  rather  indirect,  but  still  a  very  pronounced 
interest  in  supporting  the  development  of  a  fleet  of 
American  merchant  vessels. 

The   miner's    direct   concern    is    for   ever-broadening 


markets  for  his  wares — -expanding  markets  meaning 
greater  demand  and  higher  prices  for  ores  and  their 
products.  The  United  States  is  fortunately  situated 
as  to  her  natural  resources  for  nearly  all  of  her  mineral 
supplies.  She  has  been  using  an  immense  tonnage  at 
home  and  has  been  exporting  a  much  greater  value  in 
mineral  products  than  she  has  imported.  But,  large 
as  home  consumption  is  in  many  minerals,  our  resources 
greatly  exceed  domestic  requirements,  and  that  produc- 
ing properties  may  work  to  the  best  advantage  still 
wider  markets  are  required.  The  field  for  these  is 
abroad. 

In  entering  foreign  markets  we  immediately  meet 
competition  or  restriction  in  some  form.  What  restric- 
tion will  develop  upon  the  signing  of  peace  no  one  can 
foretell,  but  self-interest  of  every  European  countrj' 
will  insist  that  its  nationals  be  protected  from  the  ag- 
gression of  foreign  producers.  This  protection  may 
take  the  form  of  tariffs  or  bonuses,  and  is  more  than 
likely  to  include  subsidies  to  vessels  flying  its  own  flag. 
We  may  soon  expect  to  be  advised  of  restrictions  that 
confront  us;  we  know  that  we  will  have  to  pay  the 
freight,  and  it  may  easily  be  that  our  products  will 
feel  the  weight  of  subsidized  shipping.  Here,  then,  is 
the  interest  of  the  American  miner  in  using  his  efforts 
to  see  that  his  output  may  travel  the  seas  under  no 
greater  handicap  than  that  of  his  competitor.  Accord- 
ing to  Robert  Dollar,  who  writes  in  Bulletin  No.  4,  is- 
sued by  the  Merchant  Marine  Committee  of  the  United 
States,  between  1790  and  1830  fully  90 ^r,  of  our 
exports  were  shipped  in  American  vessels,  but  since 
then  the  proportion  has  gradually  dropped,  until  in  the 
year  1914  it  was  less  than  fr.  If  economic  laws  were 
permitted  to  take  their  natural  course,  if  we  should 
trust  to  the  law  of  supply  and  demand  to  furnish  the 
ships,  and  to  the  survival  of  the  fittest  to  furnish  us 
transportation  at  the  lowest  rates,  the  merchants  of 
the  United  States  would  in  all  probability,  within  a  few 
years,  be  sending  their  vessels  all  over  the  world;  or  if 
some  foreign  peoples  could  handle  the  shipping  better 
than  we,  they  would  do  that  while  we  produced  and 
manufactured   for   them. 

But  economic  laws  have  not  been  allowed  to  take 
their  natural  course.  First  one  nation  and  then  another 
has  taken  steps  that  self-interest  indicated  would  favor 
her  nationals.  And  once  this  procedure  was  adopted, 
others  have  had  to  or  did  take  steps  which  their  law- 
makers thought  advisable. 

In  the  United  States  the  laws  that  have  been  passed, 
with  the  good  intention  of  favoring  labor  and  making 
for  efficiency,  have  simply  resulted  in  causing  the  Amer- 
ican flag  to  disappear  as  a  factor  in  international 
commerce. 

In  again  referring  to  the  Merchant  Marine  Commit- 
tee's Bulletin,  previously  quoted,  we  learn  that,  as  a 
result  of  the  passage  of  the  Seamen's  Bill,  American 
shipping  on  the  Pacific  Coast  dropped  in  four  years 
from  26  to  2%.  Wages  were  an  important  item  in 
this,  as  instanced  by  two  vessels  of  the  same  horse- 
power and  tonnage:  The  one  under  the  Japane.se  flag 
carried  a  crew  of  36  men  and  had  a  payroll  of  $770  per 
n;onth;  the  other,  under  the  Stars  and  Stripes,  carried 
a  crew  of  47  men  and  had  a  payroll  of  $3720  per  month 

Our  methods  of  making  ship  measurements  favor 
foreign  vessels;  our  inspections  are  allowed  to  inter- 
fere with  operations;  our  engine  room  and  deck  crews 
are  larger  than  required,  and  the  quality  of  the  per- 
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sonnel  is  far  higher  than   is  the  case  with   our  com- 
petitors. 

If  we  are  to  have  a  merchant  marine  there  must  be 
drastic  changes  in  our  present  laws  before  vessels  with 
the  American  flag  can  carry  our  products  to  foreign 
ports.  Safety  need  not  be  sacrificed,  wages  of  the 
higher-class  seamen  need  not  be  reduced,  but  subsidies 
will  probably  have  to  be  paid.  We  all  need  these  ves- 
sels, and  it  is  the  duty  of  each  of  us  to  urge  upon  our 
legislators  the  necessity  of  action  that  will  permit  of 
private  American  enterprise  once  more  becoming  a 
factor  in  ocean  traffic. 


Taking  the  Bull  by  the  Horns 

THE  statement  issued  by  the  Interstate-Callahan,  a 
copy  of  which  appeared  in  the  Journal  of  Mar.  15, 
has  been  read  by  many,  no  doubt,  with  keen  interest. 
Other  mines  are  in  the  same  condition;  that  is,  the  value 
of  the  ore  produced  has  fallen  below  the  cost  of  pro- 
duction, and  the  owners  are  in  a  quandary  as  to  what 
to  do.  The  first  thought  is  to  take  the  bull  by  the  horns 
and  do  as  the  Interstate-Callahan  has  done,  shut  down 
until  such  time  as  it  will  again  pay  to  operate  the  prop- 
erty, for  no  business  can  long  stand  the  strain  of  run- 
ning at  a  loss,  particularly  such  a  business  as  mining. 
Shutting  down  is  not  always  a  simple  operation,  and 
seldom  means  the  cessation  of  all  expense.  Certain 
overhead  charges  must  be  continued,  insurance  and 
taxes  must  be  paid,  the  machinery  and  property  must 
be  cared  for,  pumps  must  be  kept  running,  timber  mu.st 
be  renewed,  and  caving  ground  must  be  caught  up.  The 
expense  of  keeping  the  property  in  first-class  order  may 
be  greater  than  the  loss  incurred  through  selling  metal 
at  less  than  cost.  Closing  down  for  an  indefinite  pe- 
riod means  the  scattering  of  an  important  part  of  the 
staff  and  laboring  force,  and  an  added  expense  when  the 
time  comes  for  reorganization. 

With  the  prompt  resumption  of  normal  demand  for 
metals,  and  the  steadying  of  prices  for  supplies,  the  gain 
from  cessation  of  work  would  scarcely  compensate  for 
the  loss  incurred  by  continuing  operations,  but  with  no 
pro.spect  of  better  conditions  in  the  near  future  the 
question,  to  say  the  least,  is  serious. 

Another  important  point  that  the  operator  must  con- 
sider is  the  condition  of  those  who  are  dependent  upon 
the  mine  for  their  daily  bread.  The  dismissal  of  a  small 
number  of  men  weekly  has  no  appreciable  effect  upon  the 
mine  or  community,  but  the  discharge  of  several  hun- 
dred at  one  time  is  most  decidedly  a  serious  matter  in  a 
small  community.  It  is  a  step  that  may  lead  quickly 
to  actual  want  and  distress,  bringing  about  greater 
suffering  than  would  be  felt  by  owners  if  they  lost  the 
whole  of  their  reserves,  or  even  the  mine  itself. 

Legally,  a  community  has  no  right  to  ask  the  mine 
owners  to  support  it;  morally,  the  workmen  are 
partners  in  the  mine,  and  if  willing  to  share  losses 
should  be  protected  to  the  limit  by  owners. 

Whether  the  mine  should  be  shut  down  or  kept  in 
operation  does  not  depend  solely  upon  the  question  of 
profits,  but  of  equal  weight  are  the  factors  of  social 
and  political  economy  which  must  l)e  considered,  and  the 
mine  is  fortunate  that  can  do  as  the  Interstate-Cal- 
lahan has  done,  and  do  it  with  justice  to  all  and  with- 
out suffering  to  any. 

Some  properties  are  so  fortunately  circumstanced  that 
a  middle  course  may  be  taken.     They  are  in  a  position 


that  will  enable  them  to  cease  production  and  yet  have 
at  their  command  sufficient  funds  available  to  make  it 
possible  to  continue  the  work  of  prospecting  and  de- 
velopment. Under  existing  economic  conditions  this  is 
the  wisest  course  to  pursue  if  at  all  practicable. 

Production  means  the  addition  of  metals  to  a  market 
already  overstocked  and  a  lengthening  of  the  time  dur- 
ing which  abnormal  conditions  will  prevail.  Let  pro- 
duction lag,  but  use  labor  and  equipment  so  far  as 
practicable  in  opening  new  reserves  and  preparing  the 
mine  for  increased  demands  that  are  sure  to  follow  the 
stagnant  period  that  we  have  now  entered  upon.  The 
cost  of  such  development  will  be  higher  than  good  man- 
agement would  sanction,  but  the  metals  against  which 
it  is  charged  will  sell  at  a  higher  price  than  that  now 
quoted,  and  altogether  it  is  the  best  solution  of  a  bad 
situation. 


Mr.  Vanderlip's  Views 

IN  A  PUBLIC  SPEECH  early  in  January,  Mr.  Van- 
derlip  expressed  himself  optimistically  respecting  the 
economic  future,  and  his  other  utterances  at  about  that 
time  were  of  the  same  nature.  But  lately  he  has  been 
looking  into  things  in  Europe,  and  he  has  been  quoted, 
through  The  Associated  Press,  as  making  the  fol- 
lowing remarks: 

I  doubt  if  America  has  begun  to  comprehend  the  seriousness  of 
the  appalling  situation  which  confronts  Europe,  and  the  wreck 
which  the  wliole  fabric  of  civilization  may  be  facing.  America 
was  once  told  there  might  be  peace  without  victory.  What  we 
have  is  victory  without  peace.  Production  has  ceased,  and  unless 
production  can  be  speedily  resumed,  one's  imagination  cannot 
comprehend  the  chaos  which  may  ensue.  In  France  everything 
waits  on  settlement  of  tlie  question  of  indemnity  and  progress  of 
events  in  Germany.  Each  day  makes  the  prospect  of  indemnity 
less  possible.  If  production  Is  not  resumed,  the  horrors  of  war 
may  be  exceeded  by  the  horrors  of  this  after  period,  which  Is 
not  war  nor  peace,  but  a  breakdown  of  the  machinery  of  civiliza- 
tion. In  face  of  such  appalling  disaster,  every  partisan  consider- 
ation, every  unessential  difference  of  opinion  and  every  personal 
ambition,  should  be  Instantly  forgotten. 

Unless  terms  of  peace  can  be  speodily  agreed  upon,  and  permit 
resumption  of  something  approaching  normal  industrial  life, 
there  is  not  merely  a  chance,  there  Is  a  strong  probability,  of 
Russian  Bolshevism  overrunning  Germany.  What  Bolshevism 
is  can  never  be  really  pictured  by  a  normal  mind.  No  description 
of  It  has  been  overdrawn.  One  may  say  the  temperament  and 
psychology  of  Germany  are  not  such  as  to  load  that  country  to 
Bolshevism.  Hunger  can  lead  any  country  Into  Bolshevism,  and 
hunger  Is  what  Central  Europe  Is  facing. 

There  is  no  economic  legerdemain  that  can  correct  the  flnanelal 
diftlcultles  of  Europe.  Production  alone  can  do  that.  Production 
in  sufllclent  quantity  to  permit  export  of  goods  alone  can  per- 
manently support  exchanges. 

What  can  America  do?  There  Is  certainly  one  thing  It  cannot 
do,  and  that  Is  to  withdraw  Itself,  to  rest  In  belief  that  this  chaos 
is  remote  and  America  can  avoid  playing  hor  part  In  International 
rpsponslblllly.  Wo  must  think  In  international  terms  as  we  never 
thought  before.  The  gigantic  strength  of  our  own  position  will 
not  keep  us  free  from  effects  of  events  here.  This  Is  no  time 
for  narrow  or  provincial  views. 

For  example,  crillcism  of  actions  of  governments  hero  In  exclud- 
ing our  exports  shows  lack  of  appreciation  of  the  financial  posi- 
tion of  these  counlrie.i.  They  have  sustained  exchanges  becau.se  they 
coulil  borrow  from  our  Government.  When  Oiat  ability  to  borrow 
ends,  these  countries  will  be  confronted  by  extreme  dilTlcuIty  In 
regard  to  their  exrimnges.  They  must  avoid  every  Importation 
It  Is  pi>sslble  for  thorn  to  prohibit,  to  keep  down  dontnnd  for 
oxrh.TnKO   to   pay    for    Importations   of   food    and    raw   materials. 

Necessity  for  machinery  Is  Imperative,  anil  these  government* 
are  endeavoring  to  provide  that  everything  possible  shall  be 
mailn  within  their  own  borders,  bernuso  they  have  not  the  means 
to  make  payments  In  foreign  markets.  They  may  have  made 
some  mistakes  In  laying  embargoes,  but  In  general  the  effort 
Is  one  with  which  wo  sympathize  and  do  not  criticize.  The  ab- 
solutely fundamental  nooe.«sity  Is  not  charity.  It  Is  not  loans.  It 
Is  organization  of  production  and  distribution. 

Transportation  Is  breaking  down,  and  there  will  be  sections 
that  cannot  be  fed  even  If  IhTe  were  food  and  plenty  In  Europa 
to  feed  (hem.     The  first  essential  Is  to  look  facts  In  the  face  until 
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terms  of  peace  are  known  and  the  available  indemnity  is  meas- 
ured. Any  useful  indemnity  for  the  time  being  must  be  measured 
In  terms  of  goods,  and  delay  in  announcing  terms  of  peace  is 
rapidly  moving  into  the  future  Germany's  ability  to  produce 
goods. 

The  above  opinions  are  practically  identical  with 
those  expressed  by  W.  R.  Ingalls  in  an  address  before 
the  Mining  and  Metallurgical  Society  of  America  in 
January,  which  was  reprinted  in  the  Journal. 

A  fundamental  trouble  in  the  world  today  is  that 
there  are  so  many  men  who  can  not  work  (for  reasons 
beyond  their  control),  or  who  will  not  work,  thinking 
that  they  do  not  have  to  do  so.  The  resuscitation  of 
business,  even  the  survival  of  our  civilization,  depends 
upon  the  people  of  the  world  getting  to  work  and  work- 
ing harder  than  ever  before.  The  slackers  and  the 
strikers  are  enemies  of  everybody,  themselves  included. 
The  main  thing  is  to  produce.  There  are  many  other 
economic  problems,  but  none  so  fundamental  as  this. 
The  impairment  of  production  is  the  great  danger  from 
the  spread  of  Bolshevism. 

We  think  that  in  America  there  is  an  underlying 
common  sense,  which  often  is  insufficiently  valued,  and 
therefore  we  do  not  look  for  any  serious  Bolshevism 
here.  But  in  spite  of  our  strong  financial  position  we 
cannot  escape  feeling  to  some  extent  the  consequences 
of  Bolshevism  in  Europe. 


The  excellent  article  by  S.  Ford  Eaton  which  is  con- 
cluded in  this  issue  throws  light  upon  another  one  of 
the  little  known  gold-mining  regions  of  South  America. 
American  capital  and  enterprise  are  steadily  pushing 
their  way  into  the  mining  regions  of  the  southern  con- 
tinent. That  there  is  a  good  field  here  for  mining  has 
long  been  recognized.  As  in  so  many  other  regions, 
transportation  is  a  serious  handicap  to  mining  opera- 
tions in  Colombia.  In  time  South  American  govern- 
ments will  awaken  to  the  necessity  for  road  develop- 
ment and  will  apportion  a  considerable  part  of  their 
budget  for  road  and  trail  work.  The  elimination  of 
repressive  laws  and  the  curtailment  of  onerous  taxes, 
together  with  the  general  improvement  in  transporta- 
tion facilities,  are  necessary  factors  in  encouraging 
foreign  miners  to  open  and  operate  mines  in  South 
America. 


I  BY  THE  WAY 

Few  persons  regard  Cuba  as  a  favorable  field  for 
gold-mining  enterprise,  yet  in  its  day  the  chief  revenue 
of  the  island  was  gold.  When  Columbus  landed  near 
Puerto  Principe  in  1492  he  was  informed  that  gold, 
could  be  found  in  Cubanacan,  a  district  now  known  as 
Santa  Clara  Province.  Later  adventurers,  under  the 
leadership  of  Diego  Velazquez,  did  considerable  pros- 
pecting in  the  headwaters  of  the  Arimao  River  and  in 
the  vicinity  of  Guaracabulla  and  Placetas  del  Sur.  Don 
Vasco  Porcallo  de  Figueroa  arrived  in  Cuba  about  the 
time  that  Velazquez  started  the  repartimiento,  or  assign- 
ment of  the  natives  as  slaves,  and  devoted  his  energies 
to  gold  mining  and  agriculture.  He  achieved  the  repu- 
tation of  being  severe  but  just;  doing  more  than  any 
other  individual  from  Spain  to  put  the  industries  ot 
the  island  on  a  sound  economic  basis  and  striving  to 
make  it  a  land  of  homes,  rather  than  purely  a  field  for 
exploitation.    When  the  arrogant  and  despotic  Hernando 


De  Soto  arrived  from  Spain  in  1538,  with  plenipo- 
tentiary powers,  he  was  glad  to  accept  the  aid  of 
Porcallo,  by  that  time  the  richest  and  most  powerful 
resident  of  the  island,  in  equipping  and  provisioning 
the  Florida  expedition.  De  Soto,  having  reduced  Nuno 
de  Tovar  to  the  ranks,  offered  the  vacant  post  of  lieuten- 
ant-general to  the  best  man  available.  Though  Porcallo 
was  slightly  above  the  draft  age,  he  accepted  his  commis- 
sion in  the  reserve  officers'  corps  and  proceeded  to  active 
duty  with  the  overseas  force,  on  the  understanding  that 
he  was  at  liberty  to  establish  a  government  labor  bureau 
on  the  mainland.  The  slogan  was  "jobs  for  Indians," 
with  very  little  said  about  the  rate  of  pay.  After  a  few 
days'  sojourn  at  some  of  the  Florida  shore  resorts,  Vasco 
noticed  that  not  even  by  liberal  tipping  could  he  obtain 
satisfactory  service.  Moreover,  not  a  solitary  dollar-a- 
year  man  volunteered.  Porcallo  and  De  Soto  had  a 
lively  argument,  resulting  in  the  return  of  the  former 
to  Cuba.  Many  historians  seemed  unable  to  learn  just 
what  happened ;  but  one  Garcilaso  de  la  Vega  intimates 
that  old  Vasco  put  on  his  best  tin  shirt  and  went  to  call 
on  an  Indian  chief  named  Hurri  Harri.  He  lost  his 
way  in  a  swamp,  his  horse  fell  on  him,  and  when  finally 
extricated  he  was  thoroughly  plastered  with  mud.  Re- 
turning on  foot,  he  soliloquized:  "Hurri  Harri,  Hum 
Higa,  Burra  Coja,  Carajo.  May  the  foul  fiend  take  a 
land  where  the  language  is  so  difficult  and  the  traveling 
so  bad  and  profitless.  I  have  my  mines  and  plantations 
and  can  well  afford  to  retire  and  enjoy  the  rest  of  my 
life  in  peace."  During  the  same  year  of  departure  from 
Cuba,  1539,  he  returned  to  his  home.  In  1542,  possibly 
due  to  the  pleas  of  the  humanitarian  priest  Bartolome 
de  las  Casas,  the  employment  of  Indians  in  the  mines 
was  forbidden  by  royal  decree.  In  1544  the  bishop  of 
Santiago  called  at  Porcallo's  home  near  the  present  site 
of  San  Juan  de  los  Remedios,  but  learned  that  his  erst- 
while host  was  in  Habana  visiting  and  consoling  the 
widow  of  De  Soto.  The  chief  operator  of  mines  having 
retired  from  active  business,  the  practical  miners  having 
emigrated  to  Mexico  and  South  America,  and  the  un- 
skilled laborers  having  been  disqualified  by  royal  decree, 
it  is  not  surprising  that  gold  mining  practically  ceased 
in  Cuba. 


"The  original  lazy  man,"  says  the  Old  Timer  in  the 
Salt  Lake  Mining  Revietc,  "the  one  who  made  all  who 
preceded  him  or  followed  him  look  like  selling  platers, 
was  a  Kansan  who  was  employed  as  a  watchman  at  the 
old  Emma  mine,  in  Alta,  during  its  palmy  days.  We 
called  him  'Bald-faced  Billy,'  probably  because  of  the 
whiskers  which  covered  his  features — shaving  was  too 
much  trouble,  anyhow.  He  could  neither  read  nor 
write;  and  he  was  the  hero  of  the  story  of  the  man 
who,  when  asked  how  he  put  in  his  time,  said:  'Why, 
I  jest  sit  an'  think;  an'  sometimes  when  it's  real  hot  I 
jest  sit.'  But  what  I  started  to  say  about  him  was 
this:  One  afternoon  I  passed  the  Emma  on  my  way  to 
the  Grizzly,  and  there  was  Bill  slouched  down  on  a 
pile  of  lumber,  with  his  unlighted  pipe  in  his  mouth 
and  a  finger  and  thumb  of  his  right  hand  pressed 
against  the  wheel  of  an  ore  wagon.  'What's  the  main 
idea.  Bill?'  I  asked.  'Huh?  Oh,'  he  said,  'when  Edgar 
here  starts  his  horses,  this  here  wheel  will  light  a 
match  for  me.'  And  he  sat  there  without  moving  as 
I  passed  on." 
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GOLD  DREDGING,  PIACEB  MINING.  ETC. 

10661— BLACK  SAND— Chrome  Sands  on  the  Pacific  Coast.  J. 
F.  Grugan.     (Chem.  and  Met.  Eng.,  Jan.  15.  1919  ;  2  pp.) 

10662 — r.\LIFORNIA — Possibilities  of  Dredging  in  the  Oro- 
ville  Dl.'trict.  California.  Charles  H.  Thurman.  (Min.  and  Sci. 
Pres.H,  F<h    22.   1919;  4  pp..  illus.)      20c. 

10663 — YUKON  TERRITORY — Explorations  in  Yukon  Terri- 
tory. Wm.  E.  Cockfleld.  (Can.  Dept.  of  Mines,  Geol.  Surv.. 
Summary  Report,   1917,  Part  B,  1918;  8i  pp.) 

GOI^D    AND    SILVER — GENERAL 

10664 — BRITISH  COLUMBIA — The  Gold  Mines  of  Sheep  Creek, 
B.  C.  E.  A.  Haggen.  (Min.  and  Eng.  Rec.  Dee.  30,  1918;  7  pp.. 
Illus.)      20c. 

10665— CALIFORNIA  AND  OREGON— Gold.  Silver.  Copper, 
Lead  and  Zinc  In  California  and  Oregon  in  1917.  Charles  G. 
Yale.     (Mineral  Resources  of  the  U.  S.,  1917,  Part  1  ;  50  pp.) 

10666— roi>^ MBIA— The  Guamoco  District  of  Colombia— I.  S. 
Ford  E.'ilon.  'Eng  .ind  Min.  Journ.,  Mar.  22,  1919;  2J  pp.,  illus.; 
to  be  continued.)      20c. 

10667— MONTANA— C.old.  Silver  Copper.  Lend  and  Zinc  In 
Montana  In  1917.  V.  C.  Heikes.  (Mineral  Resources  of  the  U. 
S..  1917,  Part  1  ;  35i  pp.) 

10668— NEVADA — Gold,  Silver,  CoppiT.  T^nd  and  Zlnr  In 
Xevnda  In  1917.  V.  C.  Heikes.  (Mineral  Resources  of  the  U. 
S..    1917,   Part  1  ;    46   pp.) 

10669— ONTARIO— Mlne.il  of  Onl.arlo  In  1917.  T.  F.  Sutherland, 
E.  A.  rollln.i  and  J.  H.  Htovel.  (Ann.  Report.  Ont.  Bureau  of 
Mine*.   1918;   66|   pp..  Illus.) 

10670— PROD^CTIO^f— The  Gold  Problem:  Report  of  the  Gov- 
ernment  fiold  I^oductlon  Committee.  (Min.  Mag.,  Jan..  1919; 
4  pp.) 

10671— SOI-TH  AFRICA— Mining  Comllllons  In  South  Africa. 
B.  M.  We.^ton.      (Eng.  and  Min.  Journ..  Feb.  22.  1919;   ?  p.)      20c. 

10672— SOUTH  AFRICA— Rnnd  Gold  Mining.  (Eng.  and  Min. 
Journ.,   .Mar.    1.1,   1919:   2J   pp..   Illus.)      20r. 

10671— SOUTH  n.VKOTA  AND  WYOMINC — Gold,  Silver.  Cop- 
per, nnd  I,4.«d  In  South  Imkola  and  Wyoming  In  1917.  ChnrloB 
W.  Hend.>riion.  (Mineral  Ke.nourres  of  the  V.  S..  1917,  I'art  1: 
121  PP  » 

)0«74— trTAH— Gold,  Silver.  Copper.  I^eod  and  Zinc  In  Utah  In 
1917  V  r.  Heikes.  (Mln.rnl  Resourres  of  the  V.  S.,  1917,  Part 
1  ;  33i  PP  ) 

IRON  ORE  DKPOSITS,  MIMNO,  ETC. 

1067:>— ARIZONA--Mngninllr  Iron  Ore  In  Arlsona.  Sydney  H. 
Bull  nnd  T.  M.  Broderlrk.  (Eng.  and  Min.  Journ..  Feb.  22.  1919; 
21  pp. )      JDc. 

10«7« — CANADA  — Tnvei>llenllon  of  Iron  Ores.  A.  H.  A,  Robin- 
son. (Summary  Report.  Mined  Bronrb  of  Can  Ivpi.  of  Mine.o. 
1917;  12  pp..  Illus  ) 


10677 — LAKE  SUPERIOR — 1918  Lake  Superior  Ore  ShipmenU. 
R.  V.  Sawhill.      (Iron  Tr.  Rev.,  Mar.   6.  1919;   3i  pp.)      20c. 

10678 — PRODUCTION— Iron  Ore  in  1918.  (Eng.  and  Min. 
Journ..  Mar.  1.  1919;  3  pp..  illus.)  U.  S.  Geol.  Surv.  estimates. 
20c. 

IKON     AND     STEKL — MET.ALLIRGY 

10679 — BLAST-FURNACE  DESIGN — Progress  In  Blast-Fur- 
nace  Design.  J.  G.  West.  Jr.  (Iron  Tr.  Rev.,  Feb.  20.  1919: 
6}  pp..  illus.)  Abstract  of  paper  before  Am.  Iron  and  Steel 
Inst.      20c. 

10680— ELECTRIC  FURNACES  In  the  Steel  Industry  and  Their 
Relation  to  the.  Central  Station  Business.  (Chem.  and  Met.  Ei\g., 
Jan.  15,  1919  ;  31  pp.) 

10681- ELECTRIC  PIG  IRON  After  the  War.  Robert  Turn- 
bull.  (Chem.  and  Met.  Eng.,  Feb.  15,  1919;  li  pp.)  Paper 
before  Am.  Electrochem.  Soc,  Oct.  1,  1918. 

106S2 — FERROM.\NGANESE — Eliminating  Phosphorus  and 
Sulphur  in  Electric  Ferromanganese  Furnaces.  Jay  Lonergan. 
(Chem.  and  Met.  Eng.,  Mar.   1,  1919;   3  P) 

LEAD    AND    ZINC 

10683 — BURMA — Operations  of  the  Burma  Mines.  Ltd.  A.  B. 
Parsons.  (Eng.  and  Min.  Journ..  Feb.  8.  1919  ;  5  pp.,  iUus.) 
20c. 

10684 — CALIFORXI.\  AND  OREGON— Gold.  Silver.  Copper, 
Lead  and  Zinc  In  California  and  Oregon  in  1917.  Charles  G. 
Yale.      (Mineral  Resources  of  the  U.   S..   1917.   Part  1  ;   50   pp.) 

10685 — CONCENTRATION  at  the  British  Broken  Hill.  George 
C.  Klug.      (Min.  Mag.,  Jan.,  1919;  2i  pp..  illus.)      40c. 

10686 — DISTIIjLINC — The  Ruck  Zinc-Distilling  Furnace.  (Eng. 
and  Min.  Journ..  Feb.   15,  1919;  3  p.,  illus.)      20c. 

10687 — FLOTATION  of  Oxidized  Ores  of  Lead.  Glenn  L.  Allen. 
(Chem.  and  Met.  Eng.,  Feb.   15,  1919;   7  pp.,  illus.) 

10688 — INDIA — Zinc  Smelting  in  India.  (Eng.  and  Min.  Journ., 
Feb.  22,  1919;  2  pp.)      From  a  report  to  Burma  Corp.,  Ltd.    20c 

10689 — MILL — A  New  Lead-Zinc  Mill  In  Colorado.  (Eng.  and 
Min.  Journ..  Mar.  1,  1919;  li  pp.,  Illus.)  Describes  equipment 
of  Colorado  Central  Mining  Co.     20c. 

10690 — MONTAN.\ — Gold.  Silver.  Copper.  Lead  and  Zinc  In 
Montana  in  1917.  V.  C.  Heikes.  (Mineral  Resources  of  the  U. 
S..   1917,  Part  1  ;  35J  pp.) 

10691 — NEVADA — Gold,  Silver.  Copper,  Lead  and  Zinc  In  Nev- 
.Tda  in  1917,  V.  C.  Heikes.  (Mineral  Resources  of  the  U.  S.. 
1917,  Part  1  ;   46  pp.) 

10692— SOUTH  DAKOTA  AND  WYOMIN(3 — Gold.  Silver.  Cop- 
per and  Lead  In  South  Dakota  and  Wyoming  in  1917.  Charles 
W.  Henderson.  (Mineral  Resources  of  the  U.  S..  1917,  Part  1: 
12i   pp.) 

10693— SOUTHEAST  MISSOURI  —  Concreting  Prospect  Drill 
Holes.  Roy  H.  Poston.  (Eng.  and  Min.  Journ.,  Feb.  15,  1919; 
2  pp.,  Illus.)     20c. 

10694— UTAH— Gold,  Silver,  Copper,  Lead  and  Zinc  In  Utah  In 
1917.  V.  C.  Heikes.  (Mineral  Resources  of  the  U.  S.,  1917.  Part 
1;  331  pp.) 

OTHER  METALS 

10695 — ALUMINUM:  Its  Use  In  the  Motor  Industry  In  England. 
E.  Carey  Hill.  (Metal  Ind..  Mar..  1919;  3  pp.)  Continuation  of 
article  previously  Indexed.     20c. 

10696— ALUMINUM— The  Analysis  of  Aluminum  Alloys  and 
Metallic  Aluminum.  J.  J.  Fox,  E.  W.  Skelton  and  F.  R.  Ennos. 
(Journ.  Soc.  Chem.  Ind.,  Dec.  31,  1918;  5i  pp.) 

10697— ALU.MINUM— The  Inflammability  of  Aluminum  Dust. 
AInn  Leighton.     ( U.  S.  Bureau  of  Mines,  1918:  15  pp.) 

10698 — ALUMINUM — The  Metallography  of  Aluminum.  Robert 
J.  Anderson.      (Jmirn    Frank.   Inst.,  Jan..  1919:   47  pp.,  Illus.)   60c. 

10699— ANTIMONY— A  Bibliography  on  the  Analvsis  of  An- 
timony. Part  II.  Elton  R.  Darling.  (Chem.  Engr..  Feb..  1919; 
2  pp.) 

10700— CHROME  SANDS  on  the  Paclflc  Coast.  J.  F.  Grugan. 
(l^hi-m.  nnd  M-t.   Eng,  Jan.   15,   1919;  2  pp.) 

10701— MANGANESE-— Cuban  Manganese  In  .1918.  John  B. 
Stewart.      (Eng.  nnd   Min.  Journ..  Jan.  2.'i.  1919:   I  p.)      20c. 

10702 — MANtJANE.'iE — Preparation  of  Mnnganeso  Ores.  W.  R. 
<^rnne  nnd  E.  R.  Eaton.  (Re.>iourres  of  Tinn..  Jan..  1919;  HI  pp.. 
Illus. ) 

10703— MANGANESE,— The  Mining  and  Preimrnllon  of  Mnn- 
gnnese  Ores  In  Tennessee.  W.  R.  Crane.  (Resources  of  Tenn.. 
Jan..  1919:  15i  pp.,  Illus.) 

10704  -NICKRI^— tnlernntlonni  Nickel  Co.'s  Roflning  Works  At 
Port  Colborne.  Onl.  W.  !._  Wolherspoon.  (Eng.  and  Min.  Journ., 
Mnr,    8.    1919;   6J   pp.   illus.)      SOo. 

1070.-;— PLATINUM  nt  Franklin  Cnnip.  H.  r  (Eng.  nnd  Min. 
.loom..  Mar.    1.  1919;   3  p.)      20r 

10706 — PLATINUM-The    Sonne    of    Pl;i 
Tu'nnieen   Dlslrlrt  of  British  <VIumbln. 
nnil    Min.   Journ.,   Feb.    l.^,    1919:    21    pp.. 

10707— QUICKSILVER    In    1916       H.    I>. 
Heoourees  In  U.  S..   1916.   PnrI    I  :   161  pp.) 

I07I1S — QUICKSILVER — Mernirv  l-roduitli.n  .nt  Almaden, 
Spnin.  Rolnnd  Stnrn-r-Rnlner  (Chem.  nnd  Met.  Enu,,  Jan.  1. 
1919:  31  pp..  Illus.)  Translnllon  of  n  portion  of  an  aril,  lo  which 
ipprnriil  In  "Oesl.  Zelt.  f.  H.-u.  H."  Vol.  82.  1914. 


Platinum  In  (h* 
R.  M.  Mncaulay.  (Enff. 
lllu.«  )     2nc. 
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10709 — QUICKSILVER — Minor  Occurrences  of  Mercury  in  Eu- 
rope. Roland  Sterner-Rainer.  (Chem.  and  Met.  Bng.,  Jan.  1.5, 
1919;  2J  pp.)  Translation  of  a  portion  of  an  article  in  "Qest. 
Zeit.  f.  B.-u.  H.,"  Vol.  62.  1914. 

10710 — SECONDARY  METALS  IN  1917.  J.  P.  Dunlop.  (Min- 
eral Resources  of  the  U.  S.,  1917,  Part  1  ;  31i  pp.) 

10711 — STELLITE — The  Production  and  Uses  of  Stellite.  Sidney 

E.  Wright.      (Bull.  Can.  Min.  Inst.,  Feb..  1919;  33  pp.) 

10712 — TIN  AND  TUNGSTEN — The  Ore  Minerals  of  Tavoy. 
J.   Morrow  Campbell.      (Min.  Mag.,  Feb.,  1919;   14  pp.)      40c. 

10713 — TUNGSTEN  and  the  War.  Julius  L.  F.  Vogel.  (Min. 
Mag.,  Jan.,  1919;  6  pp.)  Paper  before  Brit.  Science  Guild  Exhi- 
bition, Aug.   30,   1918.     40c. 

NONMETAI,L,IC  MINERALS 

10714 — ALUNITE— The  Alunite  Problem.  W.  F.  Downs.  (Eng. 
and  Min.  Journ.,  Mar.  1,  1919;   3  p.)      20c. 

10715 — ASBESTOS — South  Africa  the  World's  Record  Holder  in 
Asbestos.  (So.  Afr.  Min.  Journ..  Jan.  25,  1919;  1  p.)  An  abstract 
from  South  African  Geological  Survey  publication,  by  A.  L.  Hall. 
40c. 

10716 — BARIUM — Future  of  the  Barium  Industry.  Wm.  H. 
Rollin.      (Chem.   and   Met.    Eng.,   Feb.    15.   1919;    1   p.) 

10717 — FLUORSPAR.  Percy  A.  Wagner.  (So.  Afr.  Journ.  of 
Ind.,  Dec,  191S  :   4^  pp.) 

10718 — GRAPHITE — Refining  Alabama  Flake  Graphite  for 
Crucible  Use.  Frederick  G.  Moses.  (U.  S.  Bureau  of  Mines,  War 
Minerals  Investigations  Series  No.  8,  1918;  343  pp.) 

10719 — MAGNESITE — Its  Occurrences  and  Uses.  (Min.  Maj?.. 
Feb..  1919;  4 J  pp.)  Paper  by  T.  Cook  before  the  Ceramic  So- 
ciety.    40c. 

10720 — NITRATE — Production  and  Uses  of  Saltpeter.  Hoyt 
S.  Gale.      (Eng.  and  Min.  Journ.,  Mar.  1,  1919;  3  pp.,  illus.)      20c. 

10r721— NITRATE — The  Chilean  Nitrate  Industry  During  1918. 
Donald  F.  Irvin.  (Eng.  and  Min.  Journ.,  Feb.  8,  1919;  2J  pp.) 
20  c. 

10722 — POTASH — German  Potash  Deposits.  H.  H.  Taft  (Eng. 
and  Min.   Journ..   Mar.   8,   1919;    3   p.)      20c. 

10723 — PTRITE — The  Coal  Pvrite  Resources  of  Tennessee  and 
Tests  on  Their  Availability.  E.  A.  Holbrook  and  Wilbur  A.  Nel- 
son.     (Resources  of  Tenn.,  Jan.,  1919;  43  pp.,  illus.) 

10724 — SULPHUR — American  Sulphur  Industry  Expanding. 
(Chem.  and  Met.  Eng.,  Feb.  15,  1919;  2i  pp.,  illus.)  Brief  ac- 
count of  the  sulphur-bearing  saline  domes  of  the  Gulf  Cqast ; 
operations  at  Matagorda. 

PETROLKU.M    AND     NATUKAl,    GAS 

10725 — FIRES — Extinguishing  and  Preventing  Oil  and  Gas 
Fires.  C.  P.  Bowie.  (Bull.  170,  U.  S.  Bureau  of  Mines,  1918; 
411   PP-,   illus.) 

10726 — OIL  SHALES — The  Present  Status  of  Oil  Shales.  (Chem. 
and  Met.  Eng.,  Jan.  1,  1919;  3  pp.,  illus.) 

ECONOMIC    GEOLOGY — GENERAL 

10727 — BURMA — The  Ore  Minerals  of  Tavoy.  J.  Morrow 
Campbell.      (Min.   Mag..   Feb.,   1919;    14   pp.)      40c. 

10728 — CHILE — The  Veins  of  Chanarcillo,  Chile.  W.  L.  White- 
head.     (Econ.   Geol.,  Jan. -Feb.,  1919;   45  pp.,  illus.) 

10729 — SASKATCHEW.\N — Surface  Deposits  of  Southeastern 
Saskatchewan.  J.  Stansfleld.  (Summary  Report,  Can.  Geol. 
Surv.,  1917,  Part  C;   8J  pp.) 

jnNING GENERAL 

10730 — ACCIDENTS — Mining  Accidents  in  Ontario   in   1917.   T. 

F.  Sutherland,  E.  A.  Collins  and  J.  H.  Stovel.    (Ann.  Report,  Ont. 
Bureau  of  Mines,  1918;   53  pp.) 

10731 — BLASTIN(5 — Use  and  Abuse  of  Safety  Fuse.  (Eng. 
and  Min.  Journ.,  Feb.  1,  1919;   2J  pp.)      20c. 

10732 — DRAINAGE — Discharging  Water  From  Mining  Plants. 
Chesla  C.  Sherlock.  (Eng.  and  Min.  Journ.,  Feb.  15,  1919  ;  IJ 
pp.)     Notes  on  the  legal  side  of  the  question.     20c. 

10733 — DRILL  HOLES — Concreting  Prospect  Drill  Holes.  Roy 
H.  Poston.      (Eng.  and  Min.  Journ.,  Feb.  15,  1919;   2  pp.,  illus.) 

10734 — DRILLINC3 — The  Technique  of  Diamond-Drilling.  J.  A. 
MacVicar.  (Min.  Mag.,  Jan.,  1919;  7J  pp.,  lUus.)  Paper  before 
Cornish  Inst,  of  Engrs.     40c. 

10735 — DUST — Sampling  of  Dust  in  Mine  Air.  (Eng.  and  Min. 
Journ.,  Mar.  1,  1919;  23  pp.,  illus.)  Abstract  of  a  report  by  J. 
Boyd,   of  Transvaal   Chamber  of   Mines.      20c. 

10736 — EXPLOSIVES — Methods  for  Routine  Work  in  the  Ex- 
plosives Physical  Laboratory  of  the  Bureau  of  Mines.  S.  P. 
Howell  and  J.  E.  Tiffany.  (Tech.  Paper  186,  U.  S.  Bureau  of 
Mines.  1918  ;   63  pp.) 

10737 — EXPLOSIVES — Some  Notes  on  Experiments  Made  with 
a  View  to  Reducing  the  Consumption  of  Explosives  and  Increas- 
ing the  Fathoms  Broken  per  Machine  Shift  in  Machine  Sloping. 
(Journ.  So.  Afr.  Inst,  of  Engrs..  Oct..  1918.  and  Jan..  1919  ;  2  p^.) 
Continued  discussion  of  paper  of  T.  H.  Bayldon.  previously  m- 
dexed. 

10738 — MINE  SUPPLIES — Economies  in  Mining  Engineering 
Supplies.  W.  Elsdon-Dew.  (Journ.  So.  Afr.  Inst,  of  Engrs.,  Jan.. 
1919;   23i  pp..  illus.) 

107.'59 — ONTARIO — Mines  of  Ontario  in  1917.  T.  F.  Suther- 
land E.  A.  CoUins  and  J.  H.  Stovel.  (Ann.  Report.  Ont.  Bureau 
of  Mines.   191S  ;   68i  pp..   illus.) 

10740 — PROSPECT — Examining  and  Developing  the  Mine  Pros- 
pect. Harry  T.  Curran.  (Eng.  and  Min.  Journ.,  Feb.  22,  1919; 
5}  pp.,  illus.)      20c. 

10741  —  QUARRIES  —  Labor  Saving  at  Limestone  Quarries. 
Oliver  Bowles.  (Tech.  Paper  203,  U.  S.  Bureau  of  Mines,  1919  : 
26  pp.) 

10742 — PUMP  CONTROT^ — Automatic  Electrical  Control  at  the 
Deer  Trail.  L.  Brandenburger.  (Salt  Lake  Min.  Rev.,  Feb.  15. 
1919  ;   2  pp..  illus.)      20c. 

10743 — RAILWAY  CURVES — Adapting  Railway  Curves  to 
Mines.  Frederick  MacCoy.  (Eng.  and  Min.  Journ.,  Mar.  22. 
1919;  li  pp.)      20c. 


10744— SANITARY  ENGINEERING  in  a  Tropic  Mining  Camp. 
Harry  N.  Jenks.  (Eng.  and  Min.  Journ..  Mar.  1,  1919;  3  pp., 
illus.)  Abstracted  from  Eng.  News-Record.  Jan.  23,  1919;  de- 
scribes methods  of  Burma  Mines,  Ltd.      20c. 

10745 — SANITATION — A  Mine  Latrine.  William  W.  Cort 
(Min.  and  Sci.  Press.  Feb.   1.  1919;   li  pp.)      20c. 

10746 — SHAFT.S — The  Rectangular  Shafts  at  Randfontein  Cen- 
tral G.  M.  Co..  and  New  State  Areas.  Ltd.  W.  L.  White.  (So. 
Afr.  Min.  Journ..  Jan.   25,  1919;   1  p.  ;  to  be  continued.)      40c. 

10747 — SPAIN — The  Mineral  Statistics  of  Spain  for  1917.  (Min. 
Journ..  Jan.  25.  1919;  2i  pp.)  Abstract  translated  and  sum- 
marized from  "Revista  Minera."     40c. 

10748— TIMBERIN(5 — Inclined-Shaft  Timbering  and  a  Method 
of  Alignment.  Arthur  Neustaedter.  (Eng.  and  Min.  Journ..  Feb. 
22.  1919  ;   2  pp..  illus.)      20c. 

10749— TRANSPORTATION— Linking  Up  Isolated  Mineral  Dis- 
tricts by  the  Loco-Tractor  Transport  System.  Frank  Dutton. 
(Eng.  and  Min.  Journ..  Feb.  15.  1919;  3J  pp..  illus.)  Abstracted 
from  the  So.  Afr.  Journ.  of  Industries.     20c. 

10750— TUNNEL  DRIVING  at  Copper  Mountain.  B.  C.  Oscar 
Lachmund.      (Bull.  A.  L  M.  E..  Mar.,  1919;   4i  pp.,  illus.)      40c. 

10751 — UTAH — Mining  in  Utah  in  1918.  Edward  R.  Zalinski. 
(Eng.   and  Min.   Journ.,  Jan.   25,  1919;    5J   pp.)      20c. 

10752— VENEZUELA— The  Mineral  Industry  in  Venezuela. 
Charles  F.   Z.   Caracristi.      (Eng.   and  Min.   Journ..   Mar.    8,   1919; 


3i   pp.)      20c. 


FLOTATION 


■    (See  also  "Lead  and  Zinc") 

10753 — COLLOIDS  and  Flotation.  Frederick  G.  Moses.  (Tech. 
Paper   200.   U.    S.    Bureau    of   Mines.    1918;    24    pp.) 

10754 — FLOCCUIvATION  in  Flotation.  C.  C.  Smith  and  A.  R. 
Pickett.      (Eng.  and  Min.  Journ..  Feb.  22,  1919;  1  p..  illus.)      20c. 

10755— PULP-LEVEL  CONTROL.  Claude  T.  Rice.  (Eng.  and 
Min.   Journ..  Feb.    22.   1919;   13   pp..    illus.)      20c. 

10756 — SILVERADO  FLOT.\TION  CONCEN'TR.\TOR.  W.  L. 
Zeigler.      (Min.  and  Sci.  Press.  Mar.  8.  1919  ;   3  pp..  illus.)      20c. 

ORE    DRESSING — GENER.\L 

10757 — BALL  MILLS — Fine  Crushing  in  Ball  Mills.  E.  W. 
Davis.    (Bull..  A.  I.  M.  E..  Feb..  1919;   46  pp..  illus.)      40c. 

10758 — CALCUI^\TIONS — Milling  Calculations.  Formulas  Use- 
ful in  Determining  Extraction  of  Processes.  Machine  Efficiency 
and  Density  of  Solids.  Solutions  and  Pulps.  Robert  S.  Lewis. 
(Chem.  and  Met.  Eng.,  Mar.   1,   1919  ;   93  pp.,  illus.) 

10759 — GRINDING  AND  SIZING  DIAGRAMS.  Alfred  T.  Frey. 
(Min.  and  Sci.  Press,  Mar.  8.  1919;  31  pp.,  illus.)      20c. 

10760— MAGNETIC  CONCENTRATION  of  P^'rrhotite  Ores.  J. 
P.  Bonardi.      (CThem.  and  Met.   Eng.,  Mar.   15,   1919;   4i  pp.) 

10761 — TAILINGS  AND  RESIDUES— Defining  "Tailings"  and 
"Residues."  A.  W.  Allen.  (Eng.  and  Min.  Journ.,  Feb.  15,  1919; 
13  PP-)      20c. 

MET.4LLURGY — GENERAL 

10762 — ELECTRIC  FURNACE — Temperature  Uniformity  in  an 
Electric  Furnace.  John  B.  Ferguson.  (Chem.  and  Met.  Eng., 
Mar.    15.   1919;    5    pp..   illus.)      Republished   from   "Physical   Rey." 

10763 — FUME  TREATMENT — Notes  on  Electrical  Precipita- 
tors. E.  B.  Thum.  (Chem.  and  Met.  Eng..  Jan.  15.  1919:  6  pp.. 
illus. )  A  summary  of  operations  taken  from  several  installations  : 
notes  on  power  consumption,  voltage,  velocity  and  temperature 
of  gases. 

10764 — ITALY — L'industria  Mineraria  e  Metallurgica  Toscana. 
Gaetano    Castelli.      (Rassegna    Mineraria.    Oct..    1918;    5    pp.) 

10765  —  PYROMETRY  —  Calibration  of  Base-Metal  Thermo- 
couples. C.  S.  Crouse.  (Eng.  and  Min.  Journ..  Mar.  8.  1919  : 
2i  pp..  illus.)      20c. 

10766 — REFRACTORIES — Contribution  a  L'Etude  de  la  Brique 
de  Silice  et  de  sa  Fabrication.  L.  Dauphin.  (Bull.  See.  de  L'Ind. 
Minerale.   Feb..  1918;    53    pp.) 

10767 — REFRACTORIES — La  Fabrication  des  Briques  de  Silice. 
M.    Philipon.      (Bull.    Soc.    de   L'Ind.    Minerale.   Feb..    191S  ;    3   pp.) 

10768 — REFRACTORY  M.VTERIALS — Action  of  Slags  on  Re- 
fractory Materials.    (Iron  Age.   Jan.   23.  1919;   li   pp.) 

10769 — REFR.\CTORY  MATERIALS — Influence  of  Tempera- 
ture Upon  the  .Action  of  Slag  Upon  Refractory  Materials.  Ray- 
mond  M.   Howe.      (Chem.   and   Met.   Eng..   Feb.    15.   1919  ;    IJ   pp.) 

FUELS 

10770 — FUEL  ECONOMY  in  the  Boiler  House.  John  B.  C.  Ker- 
shaw. (Chem.  and  Met.  Eng..  Feb.  15.  Mar.  1  and  15.  1919  ; 
11   pp..  illus.) 

10772 — FURNACES — Low-Rate  Combustion  in  Fuel  Beds  of 
Hand-Fired  Ftirnaces.  Henry  Kreisinger,  C.  E.  Augustine  and 
S.  H.  Katz  (Tech.  Paper  139.  U.  S.  Bureau  of  Mines.  1918; 
52  pp..  illus.) 

10773 — PEAT  in  1917.  C.  C.  Osborn.  (Mineral  Resources  of 
the  U.  S..  1917.  Part  2;  27  pp..  illus.) 

10774  —  PULVERIZED  COAL  for  Metallurgical  Furnaces. 
Charles  E.  Longenecker.      (Iron  Age.  Feb.   6,  1919;   IJ   pp..  illus.) 

10775 — PULVERIZED  COAI, — Pulverized  Coal  in  Blast  Fur- 
naces at  Plant  of  International  Nickel  Co.  W.  L.  Wotherspoon. 
(Can.  Min.  Journ..  Feb.   5.   1919;  1  p.)      20c. 

MINING    AND    MET.XLLURGICAI.    MACHINERY 

10776 — AIR  COMPRESSOR.S — Lubrication  of  Air  Compressors. 
H.  V.  Conrad.      (Eng.  and  Min.  Journ..  Mar.  1.  1919;   23  pp.)   20c. 

10777 — AIR  LIFT — The  Compound  Air  Lift.  A.  W.  Allen.  (Eng. 
and  Min.   Journ..   Mar.   8.   1919;   13   pp..  illus.)      20c. 

10778 — BELTING — Substitutes  for  Leather  Belting-.  Harry  A. 
Hey.      (Industrial  Management.  Mar..  1919  ;  IJ  pp.) 

10779 — DRII.,L — The  Hand  Hammer  Drill.  James  P.  Cotter. 
(Bull.   Can.    Min.    Inst..   Feb..   1919:    4J   pp.) 

10780 — PUMP  SEl-ECTION — Points  in  Pump  Selection.  B.  N. 
Everett.      ((Them,  and  Met.  Eng..  Mar.  1.  1919;  H  pp.) 
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Personals 


lliirrv  4.  Wolf,  of  the  Malm  Wolf  Co.. 
i.-.-  in   Ki  Taso  on  professional  business. 

K.  Norrin  Hobart  has  been  appointed  As- 
sistant State  Engineer  of  New  Mexico,  at 
Santa    Fe. 

r.  E.  Wh.irton,  of  Salt  L.Tke  City,  has 
returned  from  a  visit  to  th.;  Bankburnett 
oil  fields  of  Texas. 

IrrinR  A.  Valnipr  is  in  the  Cripple  Creelc 
district  with  a  party  of  40  students  of  the 
Colorado  School  of  Mines. 

W.  B.  Calvert,  of  Salt  Lake  City,  has 
returned  from  a  professional  visit  to  the 
WashlnBton  County  oil  fields. 

A.  i.  Seitier.  former  chemist  for  the 
Bartles\nlle  Zinc  Co..  Blackwell.  Okla..  has 
opened  an  assay  ollice  in  Picher.  Oklahoma. 

K.  T.  easier,  formerly  chemist  for  the 
Phosphate  MininK  Co..  Nichols.  Fla.,  is 
now  chemist  with  the  Air  Nitrates  Corpora- 
tion. 

n.  C.  Jarklinc  has  been  making  a  visit 
of  inspection  to  the  Ctah  copper  mine  at 
Bingham  and  the  company  mills  at  Gar- 
field. 

John  F.  CoatH,  mining  engineer  of  Van- 
couver. B.  C..  made  an  examination  re- 
cently of  several  properties  near  Placerville. 
California. 

John  .A.  Sat  ace.  of  Duluth.  attended  the 
conference  of  iron  and  steel  representatives 
at  Washington.  D.  C,  as  a  member  of  the 
iron-ore  branch. 

E.  M.  Hamilton,  of  the  firm  of  Hamilton 
Beauchamp.  Woodworth.  Inc..  metallurgical 
engineers,  of  San  Francisco,  has  returned 
from  Parral.  Mexico. 

R.  T.  Wiilt*.  South  American  manager 
for  the  A.  S.  &  R,  has  been  in  Salt  Lake 
•Jity  recentl.v.  making  visits  from  that  point 
lo  the  company's  plants  in  Salt  Lake  Valley. 

Llent.-Col.  John  C.  Oreenway,  inist  In- 
fantry, has  been  awarded  the  Distinguished 
Service  Cross  for  extraordinary  heroism 
in  action  near  Verdun.  France,  on  Oct.  '23 
mis. 

Lirot.  Carrol  F.  Reere.  102d  Infantry. 
has  been  awarded  the  Di.-^tinguished 
Service  Cross  for  extraordinary  heroism  in 
action  near  Bois  de  Warville,  France,  on 
Oct.    2.    1918. 

RDBh  T.  Sill,  of  the  firm  of  Sill  &  Sill, 
mining  and  metallurgical  engineers  of  Lo'i 
Angeles,  announces  the  removal  of  the 
firm's  offices  and  laboratory  to  lOil 
FIgueroa   Street. 

H.  I».  Trounce  has  accepted  a  position 
with  the  explosives  division  of  the  Bureau 
of  Mines,  with  headquarters  In  Washington, 
D.  r.  Hi.M  addre.ss  will  be  Room  1128.  The 
New    Interior   Building. 

Albert  Ladd  Colby,  consulting  engineer 
and  iron  and  steel  metallurgist  of  South 
B<thlihem.  Penn.,  is  the  representative  of 
the  American  Society  for  Testing  Materials 
on   Engineering  Council. 

A,  H.  Hnhhrll,  News  Editor  of  the  "Jour- 
nal." started  on  Mar.  31  on  an  extensive 
trip,  in  which  he  will  visit  Canadian  and 
Western  mining  districts  In  the  news 
Interests  of   the    "Journ.il." 

R.  M.  Crocker  has  been  recently  dis- 
charged from  the  engineering  corps  at  Camp 
Humphreys.  Vo..  ttnd  is  again  engaged  In 
mining-engineering  work,  with  offices  at 
107    I)ooly    Block.    Salt    Lake    City. 

Albert  nnrrh,  of  the  firm  of  Burch, 
CnetanI  &  Hershey.  of  San  Francisco,  ar- 
rived in  riacervllle.  Calif.,  recently,  and 
made  a  preliminary  examination  of  the 
Churih-I'nion    group  of  eold-<|UBrtz   claims. 

O.  r.  Hood  Is  to  )>•'  In  charge  of  an  ex- 
perimental plant  lo  Ik-  used  In  the  invesll- 
galion  of  domestic  deposits  of  lignite  and 
pent  for  commercial  us«>s  which  the  .Sec- 
retary of  the  Interior  has  been  aulhorixei 
to  make. 

W.  B.  PpTereax  has  returned  from  over- 
Neas.  where  be  served  In  the  aviation 
branch  with  the  rank  of  major.  He  has 
received  his  discharge  and  will  resume 
his  ronn"Ctlon  with  the  firm  of  Wllkens 
A    Iiev.reux.    New    Vork. 

i,e.1lr      n.     r>lc.     a.ii"  r  ,  l»<.r     r)f     111.-      fll.l- 


W,  B.  Doell  has  resigned  as  chief 
engineer  of  the  Wisconsin  Steel  Co*s.  coal 
and  coke  works  at  Benham,  Ky.,  and  with 
Holman  I.  Pearl,  has  taken  over  the  busi- 
ness of  J.  V.  WoUr,  mining  engineer  and 
geologist  of  Crosby.  Minn.,  under  the  name 
of    Associated    Engineers. 

Theodore  Chapin,  geologi.st  attached  to 
the  -Maskan  Engineering  Commission,  and 
Sumner  Sntilh.  superintendent  of  mining  in 
Alaska,  are  to  be  the  civilian  members  on 
a  commission  which  will  also  include  three 
naval  officers,  yet  to  be  named,  to  survey 
the  Matanuska  coal  field.  The  commission 
sailed  from  the  Bremerton  navy  yard 
about    .\pril    1. 

C.  K.  Leith,  professor  of  geology  at  the 
University  of  Wisconsin,  has  returned  from 
Paris,  where  he  served  as  mineral  adviser 
in  the  Economic  Section  of  the  American 
Peace  Commission,  and  will  resume  his  work 
at  Madison.  Prior  to  going  to  Paris.  Pro- 
fessor Lcith  performed  mineral  .advisory 
work  for  the  Shipping.  War  Industries  and 
War  Trade   Boards  in  Washington,   D.   C. 

C.  F.  Kelly,  president  Anaconda  Copper 
Mining  Co.  ;  R,  L.  .^gassiz,  president  Calu- 
met &  Hecla  Mining  Co.  ;  .loseph  Clendenin, 
vice-president  A.  S.  &  It.,  and  Walter 
Douglas,  president  Phelps  Dodge  Corpora- 
tion, who  represented  the  Copper  E.xport 
Association  and  have  spent  two  months  in 
Europe  making  a  survey  of  the  prospects 
of  immediate  copper  sales  abroad,  returned 
on  March   30. 

Herbert  Salinger,  who  has  been  con- 
nected with  Beer,  Sondheimer  &  Co.  and 
the  National  Zinc  Co.  as  ore  buyer,  has  an- 
nounced that  he  has  purchased  the  in- 
terest of  Kirk  &  Leavall  in  the  Western 
Metals  Co..  of  Salt  Lake.  He  intends  to 
extend  tlte  present  operations  of  the  com- 
pany in  lead  and  zinc  ores  into  the  rare- 
ore  field,  including  tungsten,  chrome,  man- 
ganese, vanadium,  molybdenum,  bismuth 
and  other  ores. 

Dwlght  E.  Woodbridge,  of  Duluth.  is 
chairm.'in  of  the  new  iron-ore  subcommit- 
tee of  the  iron  and  steel  committee  of  the 
American  Institute  of  Mining  and  Metal- 
lurgical Engineers.  The  following  compose 
the  memliership:  Charles  A.  Back,  vice- 
president  Bethlehem  Steel  Co.  ;  E.  F. 
Knrchurd.  L'.  S.  Geological  Survey  ;  Charles 
Cutlett.  consulting  engineer.  Staunton.  Va.  ; 
R.  C.  Allen,  st.-ite  geologist  of  Michigan : 
(ieorge  C.  Crowford,  president  Tennessee 
Coal.  Iron  and  Railroad  Co.  ;  W.  O.  Hotch- 
ki«8,  state  geologist  of  Wisconsin  ;  W.  J. 
IVnhallegon,  manager  mines  and  qu.irrics, 
Republic  Iron  &  Steel  Co..  Birmingh,am.  Ala.  ; 
Charles  F.  Knnd,  president  Spanish-Ameri- 
can Iron  Co.  ;  William  Kell.v,  president  Penn 
Iron  Mining  Co.  ;  W.  O.  S«vart,  manager 
Mesabi  Syndicate,  Duluth  ;  Oscar  B.  War- 
ren, mine  manager,  Longyear  &   Bennett. 


elation  for  nine  years,  president  of  the 
Claire  Furnace  Co.,  a  Hanna  interest :  di- 
rector and  member  of  the  executive  com- 
mittee of  the  Republic  Iron  and  Steel  Co.. 
and  director  of  the  Cleveland  Railway  Co., 
the  Great  Lakes  Towing  Co..  the  Kelly 
Island  Line  and  Transport  Co.,  and  various 
other  companies. 

Societies  I 


.Mining  and  .Metallurgical  Society  of 
America  held  a  meeting  of  the  New  York 
Section  at  the  Columbia  Club  on  Apr.  3. 
Meyer  Bloomfleld.  who  has  just  returned 
from  England,  made  an  address  on  "The 
Labor  Situation  in  Great  Britain  and  Amer- 
ica." 

American  Welding  Society  held  the  first 
meeting  on  Mar.  28  at  the  Engineering 
Societies  Building  and  the  constitution  and 
bylaws  were  adopted  as  recommended  by 
the  organization  committee.  The  following 
olticers  were  elected :  President.  C.  A. 
Adams.  Cambridge.  Mass.  ;  vice-president 
(for  one  year).  .1.  M.  Morehead.  New  York; 
vice-president  (for  two  years).  G.  L.  Brun- 
ner.  Utica.  Twenty-tour  directors,  includ- 
ing those  for  one.  two  and  three  years, 
were  also  elected.  It  was  voted  that  the 
charter  should  be  held  open  for  10  days 
and  that  those  applying  for  membership 
before  Apr.  8  should  he  considered  charter 
members.  At  a  meeting  of  the  directors 
in  the  afternoon  W.  E.  Symons  was  ap- 
pointed treasurer  and  H.  C.  Forbes  secre- 
tary. 


Obituary 


S.  S.  Rasenatamm,  prominent  in  the  cop- 
per-.sjiles  industry,  died  on  Mar.  30  in  New- 
York.  He  had  been  a.ssocl.ited  with  Adolph 
Ix'wisohn  &  Sons  for  ,i  number  of  years  in 
charge  of  s.iles  of  cfipper  for  that  firm, 
which  marketed  the  production  of  Miami 
and  Shattuck-Arizon.i  Copjier  companies. 
Mr.  Uo.scnstamm  started  with  the  old  firm 
of  Lewlsohn  Bro.s.,  which  was  succeoled 
by  the  United  Metals  Selling  Co.  at  the 
time  of  the  organization  of  the  Amalga- 
mated Copper  Co.  After  a  number  of  year.-i 
with  the  latter  company  ho  again  tiecanie 
connected  with  Mr.  Lewi.sohn.  Mr.  Kosen- 
slamm  was  a  director  of  the  Miami  Cop- 
per. Tennessee  Copper.  Kerr  Lake,  and 
General  Development  companies.  He  ha. I 
N-en  deeply  interested  In  Hebrew  charities 
and  enthusiastic  in  welfare  work  among  the 
soldiers. 

Leonard  C.  Hanna,  member  of  the  firm 
of  M.  A.  Hanna  &  Co..  Cleveland,  and 
brother  of  the  late  Senator  Marcus  A. 
lianna.  founder  of  the  firm,  died  on  Mar. 
21.  at  the  age  of  (is  years.  Mr.  Hann.i 
was  long  lilentined  with  iron  mining  and 
smelting.  In  addition  to  coal  mining  and 
transportation.  In  1S72.  he  formed  a 
huslnesM  association  with  E.  M.  Saunders, 
the  ffirmer  president  of  the  Northwestern 
Fuel  Co..  In  the  coal  business,  hut  became 
connected  with  his  brother's  firm.  M. 
A  Hanna  A  Co..  In  187.-..  Ix-Ing  admitted 
to  partnership  In  1879.  and  taking  charge  of 
Its  Iron -ore  and  vessel  business  When 
M.  A.  Hanna  l>ecame  prominent  In  na- 
tlonnl     nlTnlrs.     L.     C     Hanna     look     com- 

rilele  charge  of  the  company.  He  retired 
n  l»or..  and  ref^ntered  the  firm  ngnin  In 
I9ir..  I'nd-r  his  management,  the  busi- 
ness had  grown  lo  large  proportions  and 
the  firm  was  the  owner  of  Ihe  largest  fleet 
on  Ihe  (.nkes.  Mr.  Hanna  was  also  presi- 
dent of  the   Lake  Superior    Iron   Ore  Asso- 


Industrial  News 


American  Gear  Manufacturers'  .Isaocia- 
tion  will  hold  the  annual  convention  at  the 
Hotel  Statler.  Cleveland.  Apr.  14.  15  and 
16.  Papers  will  be  presented  on  "Gear 
Steels."  "Proper  Sizes  and  Materials  for 
Gears."  and  "Worms  and  Worm  Wheels." 

Hiiir  Electrostatic  Separator  Co..  of  Bos- 
ton, has  promised  to  lend  one  of  the  com- 
pany's separators,  with  complete  electrical 
equipment,  to  the  department  of  metallurgy 
and  ore  dressing  of  the  .\rizona  Bureau 
of  Mines  for  use  in  instruction  and  re- 
search. 

W.  A.  Jones  Foundry  and  Machine  Co., 
of  Chicago,  manufacturers  of  a  complete 
line  of  power  transmission  apparatus,  sne- 
cial  foundry  machinery,  and  the  Jones  spur 
gear  speed  reducer,  have  opened  an  eastern 
office  at  30  Church  St.,  New  Vork.  under  the 
direction  of  Lemuel  C.  Biglow.  who  for- 
merly for  !i  number  of  years  held  a 
similar  position  with  the  Morse  Chain  Co.. 
of   Ithaca.   New   York. 

Zionist  Society  of  Engineers  and  Agrl- 
rultorlsts,  122  East  37th  St..  New  York. 
is  desirous  of  receiving  the  cooperation 
of  American  manufacturers  in  order  to  be 
ill  a  position  to  select  and  recommend  the 
subsetiuent  purch.ase  of  tools,  machinery 
and  other  equipment  to  l»e  used  In  the 
reclamation  work  In  Palestine.  This  or- 
ganization is  planning  to  .send  an  engi- 
neering commission  to  Palestine  to  make  a 
survey  of  natur.al  resources. 


New  Patents 


3 


I'niled  States  patent  spocificallons  may 
be  obtained  from  "The  Engineering  an  I 
Mining  Journal"   at    2r>c.  each. 

Copper.  Hydrometallurity  of.  William  N. 
Rf).»!<herg  and  Guy  E.  Sheridan.  Butte. 
Mont.     (f.  S.  No.   1.292.075;  Jan.  21.  1919.) 

Klectrolyllr  Cell.  Elmer  E.  Niswonger. 
Davton.  Ohio,  and  Paul  McDorman.  Niag- 
ara Kails.  N.  Y..  assignors  to  the  Electro 
Chemical  Co..  Dayton.  Ohio.  (U.  S.  No. 
1.292.024;   Jan.    21.    1919.) 

Flolallon,  Process  of  Recovering  Metals 
From  Ores  Rudolf  Gahl.  Miami.  Aril.  (U. 
S    No.   1.291.824;  Jan     21.    1919.) 

Mnnganrsr.  Process  of  Extracting 
\'alues  From  Manganese  and  Other  Ores. 
lOdwnrd  W.  Haslup.  Ilronxvllle.  N.  Y..  and 
HiMiJamIn  A  Peacock.  Philadelphia.  Penn.: 
."aid  Peacock  assignor  lo  said  Hnslup.  (U. 
S     No.    1.291.8r!7;  Jan.   21.   1919.) 

Mine  Cages.  Safety  Device  for.  Alex. 
G  Binndl.  Ix>B  Angeles,  ("allf.  (U.  S.  No. 
1.292.238  ;  Jan.  21.  J919.) 

Miner's  Gold-Piui.  Edward  O.  C.  Ord, 
V  S  Army.  (U.  S.  No.  l.J92.a«4  ;  Jan.  21, 
1919  ) 

Radlnm,  Art  of  Recovering  H.  N.  Mc- 
Coy. Chicago.  Ill  .  assignor  to  Cnrnotlte  Re- 
duction Co..  Chicago.  III.  (U.  S.  No.  1.292,- 
341,  Jan.  21.  inin  ) 
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SAN    FRANCIISCO — Mar.    31 
Areonaut    Mine    Fire    Vnder    Control    and 

bulkheading  of  the  Muldoon  up-cast  shaft 
and  Argonaut  working  shaft  is  proceeding. 
The  fire  occurred  on  the  4000  level  on  Mar. 
28.  H.  M.  Womin,  chief  of  mine  inspection 
of  the  Industrial  Accident  Commission  ;  C. 
H.  Frv,  of  the  California  Metal  Producers 
Association,  and  Edwin  Higgins.  miniiii! 
engineer  for  Bulkeley  Wells,  assisted  Man- 
ager Kelsey  while  the  rescue  services  of  lue 
Grass  Valley,  Kennett.  and  Shawmut  prop- 
erties were   brought   to  the  scene. 

Katomas  Company,  of  California,  net 
earnings  in  the  calendar  year  1918  amounted 
to  onlv  $749,119.  as  compared  to  ?1, 099. 309 
in  1917.  The  causes  were  high  costs  of 
materials,  scarcity  of  labor,  and  curtail- 
ment in  the  use  of  power,  all  as  results 
of  conditions  due  to  the  war.  The  gross 
earnings  amounted  to  $2,008,966  in  1918. 
and  $2,303,000  in  1917.  At  the  reorganiza- 
tion of  the  company  in  1914,  13  dredges 
were  in  operation,  ten  at  Natoma  and  three 
at  Oroville.  Seven  have  closed  operations, 
and  three  new  ones  have  been  installed, 
the  present  number  in  operation  in  the 
two  fields  being  nine. 

Bonanza  Days  on  the  Oomstock  were  re- 
called in  the  week  ended  Mar.  15  by  the 
extraction  of  $40.50  ore  from  Ophir  1800 
level.  The  mine  produced  in  the  week  a 
total  of  259  tons,  valued  at  $7455,  or  an 
average  of  $24.92  per  ton.  In  the  same 
week.  Consolidated  Virginia  produced  342 
tons,  of  a  total  value  of  $11,029,  or  an 
average  of  $32.24  per  ton.  The  aggregate 
production  of  the  two  mines  in  the  week 
amounted  to  601  tons,  valued  at  $18,584, 
the  largest  weekly  production  from  the 
Xorthend  Comstock  in  several  years.  All 
this  ore  came  from  the  1800.  I'lOO.  2000 
and  2150  levels,  evidence  that  the  upper 
levels  of  the  Comstock  were  not  cleaned  in 
the  Bonanza  davs.  In  the  week  ended 
Mar.  8.  Ophir  produced  246  tons,  valued  at 
$4256.  and  Consolidated  Virginia.  353  tons, 
at  $8203.  or  a  total  of  599  tons  from  the 
two  mines,  having  a  total  of  $12,459, 
or  an  average  of  $20.80  per  ton.  This  makes 
a  total  production  from  the  two  mines  in 
the  first  half  of  March  of  $31,043,  from 
1200  tons  of  ore.  of  an  average  value  of 
$25.86  per  ton.  Consolidated  Virginia  shaft, 
known  as  the  C.  &  C,  had  so  long  been 
used  for  pumping  installations  and  opera- 
tion for  all  the  Xorthend  Comstock  mines 
that  even  the  upper  levels,  known  to  still 
contain  large  bodies  of  good  ore,  could  not 
be  economically  mined  on  a  large  scale 
until  the  completion  of  the  unwatering  of 
the  entire  Xorthend  down  to  the  2900  level. 
which  was  in  July,  1917.  Even  then  only 
a  comparatively  small  amount  of  ore  could 
be  hoisted  through  the  C.  &  C.  shaft.  When 
development  made  connection  with  the 
Union,  which  is  the  main  working  shaft  of 
the  Xorthend  mines,  the  extraction  and 
hoisting  of  ore  from  the  Consolidated  Vir- 
ginia increased.  Ophir  was  in  similar  posi- 
tion, the  shaft  being  used  only  for  ventila- 
tion and  the  lowering  of  timbers  and  sup- 
plies, and  repair  operations.  Ophir  is  now 
connected,  and  these  two  mines  are  sup- 
plying the  necessary  ore  while  development 
and  repairs  are  in  progress  in  Union,  Mexi- 
can and  Sierra  Xevada.  There  have  been 
times  in  the  last  two  years  when  all  these 
Xorthend  mines  were  producing  some  ore 
simultaneously.  But  there  still  remain  to 
be  accomplished  a  great  deal  of  develop- 
ment in  the  upper  levels  and  exploration 
in  the  lower  levels  and  connection  to  a 
second  upcast  shaft  before  the  Northend 
Comstock  mines  can  all  be  made  profitably 
productive  on  the  large  scale  of  which 
they  are  evidently  capable.  This  is  the 
purpose  to  which  Whitman  Symmes.  man- 
ager, is  working  and  has  been  working  for 
several  years. 

BUTTE.  MONT. — Mar.  30 
Fourteen  .Vnaronda  Properties  Not  Pro- 
dncins  ore  at  the  present  time,  but  are 
closed  down  under  the  curtailment  plan. 
The  mines,  however,  with  two  or  three 
exceptions,  are  either  undergoing  repairs,  or 
development  work  is  going  on,  so  that  a 
considerable  force  is  employed.  Seventeen 
properties  are  'in  operation,  but  they  are 
not  working  to  capacity.     The  mines  closed 


are  the  Leonard,  High  Ore,  Mountain  Con- 
solidated, Mountain  View,  Moonlight,  Bel- 
mont, Bonanza,  Liquidator.  Orphan  Girl, 
Lexington,  Original,  Pennsylvania.  Never- 
sweat,  and  Anaconda.  The  properties  in 
operation  are  the  Bell,  Silver  Bow.  East 
Colusa,  Tropic,  Tramway,  W^est  Colusa, 
Poulin,  Badger  State,  Southern  Cross,  Ber- 
keley, Alice,  Steward.  St.  Lawrence.  Emma. 
West  Gray  Rock,  and  Xettie.  Unless  cop- 
per conditions  improve  in  the  next  few 
months,  there  are  a  number  of  the  mines, 
now  closed  so  far  as  hoisting  ore  is  con- 
cerned, which  will  remain  closed  for  many 
months,  but  when  the  time  does  arrive  to 
resume  work  they  will  be  in  a  position  to 
operate  to  capacity. 

Reduction  of  Anaconda  Dividend  by  50c. 
a  share,  together  with  continued  unsettled 
condition  of  the  metal  market  and  labor 
troubles  again  looming  up.  has  given  rise 
to  a  rumor  that  a  shutdown  was  imminent, 
which,  however,  has  been  definitely  denied. 
The  possibility  of  a  general  closing  of  the 
mines  for  probably  several  months,  or  at 
least  until  such  time  as  the  owners  of  the 
properties  can  operate  at  a  profit,  has  been 
discussed  among  the  general  public,  based 
on  the  reason  that  the  company  cannot  be 
expected  to  keep  on  producing  copper  just 
for  the  purpose  of  furnishing  employment. 
Since  the  curtailment,  the  Anaconda  com- 
pany has  been  employing  none  but  married 
men  or  persons  who  have  dependents.  All 
soldiers  returning  from  the  service  who 
were  in  the  employ  of  the  company  when 
they  entered  the  service,  and  who  have  not 
any  home  or  means  to  provide  themselves 
with  board  and  lodging,  are  being  furnished 
with  the  same  free  of  charge,  and  as  soon 
as  they  secure  employment  they  start  out 
free  of  debt. 

The  number  of  idle  men  in  the  district 
among  the  miners  is  not  as  large  as  a  few 
months  ago,  because  of  the  fact  that  the 
young  men  are  seeking  employment  else- 
where. Some  are  going  to  work  on  farms, 
which  now  offer  a  good  rate  of  wages : 
others  secure  work  at  small  mining  districis 
where  persons  are  opening  up  silver  prop- 
erties. Silver  mines  which  had  been  op- 
erated many  years  ago  and  which  were 
good  producers,  but  had  to  close  on  ac- 
count of  the  lack  of  demand  for  the  metal, 
are  being  reopened  by  E.astern  capital, 
equipped  with  modern  machinery.  This  is 
particularly  true  in  the  Philipsburg,  Alder 
Gulch,  and  Basin  districts.  In  addition  to 
the  Anaconda  properties,  the  Butte  &  Su- 
perior and  Xorth  Butte  mines  are  working 
under  a   60   to  65%   curtailment. 

S.4I,T    IiAKE     CITY.     UT.\H — Mar.     37 

As     to     the     Taxation     of     Metalliferous 

Mines  in  Utah,  which  has  been  occupying 
the  attention  of  the  mining  interests  for 
some  time,  it  now  appears  that  taxation 
will,  after  all,  be  fixed  at  the  rate  of  three 
times  the  net  proceeds,  instead  of  at  "not 
to  exceed  three  times  the  net  proceeds." 
as  the  State  Senate  has  accepted  the 
amendment  of  the  House  to  the  above 
effect.  The  only  way  out  would  be  a  veto 
of  the  Governor,  who  has  been  in  favor  of 
the  liill  as  originally  passed  by  the  Senate 
"at  not  to  exceed  three  times  the  net 
proceeds." 

The  U.  S.  Bureau  of  Mines  at  the  Uni- 
versity of  Utah  shows  in  its  February  re- 
port that  much  work  was  done  during  the 
month  on  the  volatilization  process  for  low- 
grade  and  corhplex  ores  of  the  state,  on 
potash  investigation  (in  this  connection  a 
process  for  treating  low-grade  alunite  from 
Marysvale  being  sought,  whereby  both 
potash  and  bj-product  can  be  recovered) 
on  ore  dressing,  and  in  the  treatment  of 
oil  shales  from  Utah  and  in  the  territory 
of   surrounding   states. 

SPOKANE,    WASH. — Mar.    28 

Mother  lode  Copper  Mines  Co..  of  Alaska, 
has  been  permitted  to  consummate  the  salo 
of  its  property  to  Stephen  Birch,  who 
agreed  to  organize  a  corporation  known  as 
Mother  Lode  Coalition  Mines  Co..  which 
would  take  over  and  operate  the  property, 
according  to  a  decision  of  the  Supreme 
Court  of  the  State  of  Washington  dismiss- 
ing an   injunction  obtained  by  an   olijecting 


stockholder  on  Xov.  15,  1918.  This  is  the 
substance  of  a  statement  in  which  iS 
summed  up  the  legal  effect  of  the  decision 
given  out  by  James  J.  Godfrey,  president 
of  the  company : 

"The  importance  of  this  decision  is 
far  reaching,  because  it  validates  the 
contract  of  May  7,  1918,  between  Stephen 
Birch  and  the  Mother  Lode  Co.  and  leaves 
the  road  open  for  immediate  consumma- 
tion of  that  contract.  Likewise  it  vali- 
dates in  advance  securities  of  the  Mother 
Lode  Coalition  Mines  Co.  before  they  are 
issued.  It  also  effectually  bars  any  at- 
tempt at  further  litigation  based  upon 
this  contr.act.  Mother  Lode  Coalition 
Mines  Co.  will  file  its  articles  of  incorpora- 
tion in  Delaware  and  immediately  take 
over  properties  now  owned  and  operated 
by  Mother  Lode  Copper  Mines  Co.  of 
Alaska." 

WAI.I-.VCE.      IDAHO — Mar.      28. 

Hecia  Mining  Co."s  report  for  the  year 
ended  Dec.  31,  1918.  shows  a  net  income 
from  ore  sales  of  $3,996,061  ;  income  from 
other  sources  brings  the  total  receipts  up 
to  $4,035,338.  Expenditures  for  mining 
and  development,  $1,245,724  ;  ore  sorting. 
$86,542;  hauling  from  mine  to  mill,  $41,- 
248-  milling,  $167,392;  general  expense, 
insurance  and  taxes,  $306,547.  Total  ex- 
penditures, $1,847,554;  net  income,  $2,18i.- 
783;  depreciation.  $133,066;  net  profit  for 
the  year,  $2,054,716.  Assets  listed  in 
balance  sheet  include  mining  property, 
$4  309,942  ;  permanent  improvements,  $1,- 
055,474;  Liberty  bonds,  $251,150;  U.  S. 
certificates  of  indebtedness,  $1,575,000  ; 
ore  in  transit.  $311,290,  and  cash,  $88,046. 
the  total  assets  being  $7,833,025.  Liabili- 
ties are  accounts  payable.  $76,932  ;  re- 
serves for  depreciation,  $479,288  :  property 
surplus.  $4,082,842  :  surplus.  $2,943,962. 
making  the  total  $7,583,025,  from  which 
is  deducted  capital  stock.  $250,000.  Dur- 
ing the  year  the  company  milled  309, 6o6 
tons  of  ore  and  shipped  15,133  tons  crude, 
the  gross  operating  expense,  mining  and 
milling,  being  $4,865  per  ton.  Total  ship- 
ments were  52.893  tons;  value.  $3,996,061: 
value  per  ton,  $75,549.  Cost  of  production. 
$1,847,554  ;  cost  per  ton,  $34,929.  Silver 
produced,  1,590,062  oz.  ;  lead,  51,36o,6i6 
lb.;  zinc,  433,341  lb.  It  required  8.19  tons 
milling  ore  to  produce  one  ton  of  concen- 
trates, and  7. IS  tons  of  material  was  raised 
to  produce  one  ton  of  shipping  product.  Ore 
reserves  are  estimated  at  1.584,115  tons, 
being  about  five  years'  supply  at  the  rate 
of  production  of  the  period  covered  by  the 
report.  Dividends  for  the  ye.ar  were 
$350,000,  and  total  paid  by  the  company 
was  $7,255,000.  A  drift  being  run  on  2iiOft 
level  will  open  orebody  at  depth  of  40u 
ft  below  present  lowest  workings.  The 
report  states  that  tlie  income  and  excess- 
profits  tax  for  1917  is  still  undetermined, 
and  that  the  tax  for  1918  will  be  undeter- 
mined   until    the    first    is    settled. 

PHOENIX.   ARIZ. — Mar.   28 

The  Fourth  State  I-egislature  has  ad- 
journed with  little  action  taken  on  mining 
subjects,  .\mong  the  measures  killed  were 
the  English-speaking  bill,  aimed  at  tlio 
Mexican  labor  camps  of  Ray,  Ajo  and  the 
Clifton  district ;  a  bill  calling  for  electrical 
blasting,  a  bill  for  marking  time  on  fuse 
wrappers,  a  new  hoisting-signal  code,  and 
measures  creating  the  office  of  boiler  in- 
spector, making  liens  on  mining  claims 
for  labor  run  till  date  of  payment  of  full 
wages,  and  providing  a  state  hospital  anil 
home  for  miners,  with  appropri.ation  ot 
5%  of  the  state's  total  tax  on  mines  and 
taxing  private  employment  agencies  out  of 
business.  Among  the  acts  passed  were: 
Demanding  establishment  of  heated  change 
rooms  in  smelteries  and  reduction  works, 
with  shower  baths  and  toilet  facilities  :  de- 
fining mine-boundary  marks  to  be  six  sub- 
stantial posts,  projecting  at  least  four  feet 
from  the  ground,  or  substantial  stone 
monuments,  at  least  three  feet  high:  allow- 
ing condemnation  of  private  ways  ot  neces- 
sity over  mining  claims  ;  granting  a  bonus 
of  "$10,000  for  the  first  .-Vrizona  oil  well  that 
shall  produce  at  lea.st  50  bbl.  a  day  for 
a  week  :  making  it  a  misdemeanor  to  utter 
false    statements    in    matter    printed    in    of- 
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fertng  for  sale  any  real  or  personal  prop- 
erty :  providing  a  regular  tax  upon  capi- 
taliz.-ition  for  investigation  of  all  com- 
panies that  offer  stock  for  sale.  The  las', 
especially  drawn  against  "wild-cat"  mining 
and  oil  companies,  already  is  In  effect,  with 
William  Graham,  of  Phoenix,  as  Inspec- 
tor,   under    the    Corporation    Commission. 

The  legislative  commission  appointed  two 
years  ago  to  secure  data  concerning  the 
proposed  establishment  of  a.  st:ite  smeltery 
and  sampling  works  reported  that  it  hail 
taken  no  action.  The  presiding  officers  of 
the  two  houses  have  been  authorized  to 
appoint  three  members  each  on  a  new 
commission,  which  is  allotted  a  $5000  ex- 
pense  account. 

JOl'LIN.    MO. — Mor.    29 

.\n  EITort  to  Decrease  Rcvallies  on  prop- 
erties in  the  Oklahoma  section  by  interest- 
ing the  Federal  Government  in  lowering 
high  charges  is  being  discussed  here.  It  s 
pointed  out  that  many  Indians  arc  receiving 
no  income  from  their  lands,  owing  to  the 
fact  that  the  excessive  royalties  charged  by 
owners  of  the  second,  third  and  fourth 
leases  make  it  impossible  for  the  company 
holding  the  ultimate  operating  lease  to  con- 
tinue   production. 

Proliibitlve  Tarirr  on  Zinc  Ores  is  wanted 
by  operators  in  this  Held,  and  an  effort  will 
be  made  to  obtain  it.  Following  a  talk  by 
Congressm.in  R.  \V.  McPherson  before  the 
mine  operators  and  business  men  of  Webb 
City,  a  committee  of  ten  men,  one-half  op- 
erators and  one-half  from  other  businesse.'?. 
was  selected  to  cooperate  with  the  Repre- 
sentative to  get  a  tariff.  Mr.  McPherson 
frankly  stated  his  position  as  favoring  i 
tariff  high  enough  completely  to  stop  zinc- 
ore    import-itions    from    Mexico. 

ProHt-Sharing  for  Mine  Workers  has  been 
decided  upon  by  the  Miami  Wonder  Min- 
ing Co..  operating  a  concentrator  about  a 
mile  southeast  of  Pichcr.  Okla.  Deflni'-- 
details  have  not  been  worked  out,  but  It  is 
proposed  that  every  worker  at  tlie  prop- 
erty, both  above  .and  below  the  ground, 
shall  benefit  from  any  profits  that  are  mai'.e 
above  actual  production  costs.  Such  a  plan 
has  been  talked  of  in  this  district  before, 
but  this  is  the  first  company  actually  to 
give  the  scheme  a  trial.  Fred  D.  Whiting, 
of  Oklahoma  City,   is  president 


BIR.VnNGHAM,    ALA. — Mar.    27 

The  BirmJngham  DlHtrlct  is  now  being 
seriously  affected  by  the  general  slowing 
down  of  the  Iron  and  steel  business  through- 
out the  country.  Opinion  is  divided  on 
prospects,  though  pessimism  Is  not  rampant. 
Many  think  that  the  situation  Is  a  little 
dubious,  but  all  are  confident  that  the 
buying  movement  may  bring  about  a  change 
from    the   uncertainty  that   exists. 

There  is  not  a  large  amount  of  iron  In 
furnace  yards  In  the  Birmingham  district. 
Atwiut  42.000  tons  of  off-hasir  iron  is  .said 
to  be  stored,  with  not  more  than  50.000  to 
SO.OOO  of  analysis  Iron  to  be  found.  Curtail- 
Tnenl  of  production  has  not  stopped,  two 
furnaces  being  scheduled  lo  go  out  of  blast 
this  wc<-k.  The  furnace  at  Shelfield  has 
banked  fires.  The  Republic  Iron  and  Steel 
Co.  has  two  furnaces  in  blast  at  Thomas, 
with  some  Iron  noticed  In  yards  The 
.Sloas-.Shetlleld  .'<i.-el  and  Iron  Co.  has  three 
furnaces  in  operation,  the  Alabama  Co.  has 
two  going,  one  al  Ironton  and  one  at 
Oadsen.  but  there  Ik  doubt  as  to  the  future. 
A  decision  will  be  reached.  It  Is  expected, 
within  the  next  two  or  three  days.  The 
Central  Coal  and  Iron  Co.  has  a  furnace 
In  operation  at  Holt.  The  Shelby  Iron  Co. 
1.^  making  charcoal    iron. 

Operations  at  all  iilants  of  the  Woodward 
Iron  Co  have  heen  gradually  slowing  down 
since  the  first  of  the  year.  During  March 
three  furnar<.s  at  Woodward  and  the  one 
at  Vanderhilt  have  h.en  banked,  and  all 
plants  at  Be.«s«-mer.  except  the  byproducts 
works  closed  on  Mar.  IB.  .\s  a  result  of 
this  slowing  down,  several  hundred  em- 
ployees have  heen  thrown  out  of  work, 
»  Inconvenienced,  owing  to 
•^Ing;  In  fact  (he  mines  and 
'ers  of  employment  have 
half  time  and  s/ime  even 
'  f.w  ,,  ..„ihs  The  coin- 
In    regard    to 

is   believed    to 

'  the  fnci   that 
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progress  has  been  made,  everything  con- 
sidered, and  an  average  of  about  100  ft  a 
month  maintained,  even  during  the  war 
period  and  extreme  labor  shortage.  The 
sinking  will  be  completed  early  in  April. 
The  work  was  held  back  considerably  dur- 
ing the  last  month,  because  of  encounter- 
ing chert,  this  being  particularly  hard  to 
drill.  The  K.  J.  Longyear  Co  .  of  Minn. - 
apolis.  is  contractor  on  this  work  and  has 
made  rapid  progress,  owing  to  good  or- 
ganization. 

The  Sloss-Sheffleld  Steel  and  Iron  Co.  Is 
now  running  four  and  five  days  a.  week, 
eight  hours  a  day.  The  120  byproduct 
coke  ovens,  under  construction  at  North 
Birmingham,  will  be  completed  this  autumn. 
The  Government  had  contracted  to  take 
practically  all  the  byproducts  of  these 
ovens,  and.  though  the  company  has  been 
asked  to  suspend  construction  of  the  plant. 
It  will  be  completed  and  the  Government 
asked  to  compensate  the  company  for  the 
loss  of  earnings  under  the  terms  of  the 
contract.  The  production  of  this  company 
shows  a  decrease  for  the  last  year  as 
against  the  prior  two  years  in  coal,  iron 
and  coke,  the  most  important  factor  having 
been  labor.  More  than  700  employees  went 
to  war.  and  a  great  demand  existed  for 
labor  on  Government  construction  In  the 
territories  where  the  company's  properties 
are  situated.  The  brown-ore  mines  at  Ru.<- 
-sellville  are  being  closed  this  week. 

No  changes  have  been  made  in  the  opera- 
tions of  the  Republic  Iron  and  Steel  Co..  and 
at  present  there  is  no  indication  of  change. 
The  furnaces  are  running  on  the  same 
schedule  followed  throughout  the  war,  and 
it  is  fair  to  say  that  this  company  is  almost 
alone  in  this  respect.  This  condition  is 
largely  owing  to  the  furnaces  being  kept 
in  repair  during  the  war  period  and  the 
high  cost  absorbed  by  the  high  iron  market. 
The  production  at  the  company's  Raimund 
group  of  mines  has  been  steadily  upward 
for  the  last  three  months.  As  the"  ore  from 
these  mines  is  self-fiuxing.  the  cost  of 
coke  and  fuel  used  in  reducing  it  is  lower 
than  for  any  other  ores  of  the  company 
and  most  of  the  company's  competitors,  anil 
the  furnaces  consume  it  as  rapidly  as  mined 
For  this  reason  there  is  little  probability  of 
these  mines  being  closed,  although  a  freat 
deal  of  work  neglected  during  the  war  for  the 
sake  of  production  must  now  be  carried  out 
The  company's  Spaulding  mines  are  now 
stocking,  and,  though  this  ore  is  not  so 
valuable  as  the  Raimund  ore.  there  is  no 
indication  of  these  mines  closing.  Klectric 
tramming  is  now  in  operation  at  Spaulding 
it  being  the  first  ore  mine  in  Alabama  to 
adopt  electric  haulage.  This  is  no  innova- 
tion, and  only  the  backwardness  of  opera- 
tors has  prevented  them  from  using  It.  as 
it  has  heen  used  In  other  districts  and  is 
one  of  the  economies  that  will  have  to  be 
worked  out.  Electric  tramming  Is  hound 
to  come  as  the  dl.stances  become  greater 
and  If  labor  is  to  be  maintained  at  the 
present  high  scjtie. 

On  Mar.  17  the  keel  of  (he  first  steel 
ship  to  be  built  by  the  Chickasaw  Ship 
Building  Co.,  a  subsidiary  of  the  Tenne-ssee 
foal.  Iron  and  Railroad  Co..  was  laid  at 
Mobile.  Ala.  The  steel  was  produced  at  the 
Tennessee  company's  steel  mills  at  Ensley. 
Ala.,  worked  over  at  the  big  Fairfield  plant, 
and  sent  to  the  shipyards.  Fabrication  of 
steel  plates  is  now  being  done  at  the  Mobile 
fabricating  plant,  and.  as  the  Fairfield  plant 
is  rapidly  progressing  toward  completion. 
It  Is  expected  to  begin  the  fabrication  of 
steel  plates  there  by  the  middle  of  April, 
the  plate  aiirl  blooming  mills  already  being 
operated.  The  plans  of  the  company  are  to 
lay  keels  until  eight  ships  are  under  con- 
struction al  ono  time,  plenty  of  steel  being 
In  sight.  It  Is  understood  that  the  first 
ships  Inillt  are  for  the  use  of  the  company, 
hut  there  Is  no  doubt  the  Increased  demand 
after  the  pe.ice  settlement  will  use  all  the 
company  can  build.  At  present  there  ha.s 
heen  no  general  cut  In  wanes  or  force, 
though  the  employment  and  accounting  de- 
partinents  have  had  some  reductions,  and 
In  thi-  operating  departments  of  all  plants 
a  close  IriminIng  is  taking  place,  with  tli.' 
view  of  weeding  out  extra  or  Ineompetem 
men  the  company  was  forced  to  emplov 
during  the  war  period  Of  the  five  furnaces 
owned  by  this  company  In  Bessemer,  one  Is 
down  for  repairs  and  two  are  down  for 
link  of  orders  for  pig  Iron.  The  hot  metal 
from  the  other  two  furnaces  Is  being 
shipped  direct  lo  Ennley  for  use  In  the 
steel    mill. 

The  blast  fiirnnre  of  the  Gulf  .<?lates  Steel 
Co  at  Oadsen,  Ala  .  is  scheduled  to  go  out 
of  blast  this  week.  This  I'nmpany  lias 
three  of  Its  six  onenhearth  furnaces  In 
operation.  Plenty  of  basic  Iron  In  on  hand, 
hence  the  dc'islon  In  shut  down  the  blast 
furnace  at  Oadsen.  There  are  still  a  num- 
ber of  orders  on  hand  for  finished  steel 
products,  wire  nalla.  and  like  materials,  but 


no  new  business  is  reported.  The  com- 
pany's Shannon  mine,  which  had  been  sunK 
to  a  depth  of  about  20OO  ft,  with  a  year 
more  to  go  before  reaching  ore,  was  closed 
during  March. 

Dl'I.lTH,     MINN. — Mar.     87 

Shipments  of  Iron  Ore  from  the  Mesabi 
Range  will  be  greatly  facilitated  from  this 
time  on  by  the  operation  of  the  new  ore  dock 
which  the  Duluth,  Missabe  &  Northern 
R.  R,  will  put  in  service  on  or  about 
May  1.  The  new  dock  is  known  as  No.  6. 
and  in  all  Its  dimensions  is  the  largest  of 
its  kind  in  the  world.  It  is  24.38  ft.  long. 
84  ft  high  and  with  a  storage  capacity  of 
3000  cars,  or  l.SS.OOO  tons,  it  outstrips  Its 
nearest  competitor  by  33,000  tons,  or  the 
equivalent  of  a  cargo  each  tor  three  of  the 
largest  Lake  freighters.  It  was  built 
by  the  American  Bridge  Co.,  and  cost  $3,- 
500,000. 

The  Preliminary  Mineral   Snrvey  of  about 

.■!00,000  acres  of  cut-over  timber  land 
situated  in  northeastern  Minnesota  has 
lieen  ordered  continued  bv  the  directors  of 
the  Virginia  &  Rainy  Lake  Co.  The  sur- 
vey was  started  some  time  ago  by  Prof. 
C  K.  Leith.  and  later  suspended  by  press 
of  other  affairs.  It  is  now  about  half 
finished,  and  Professor  Leith  has  been 
directed  to  complete  the  work  as  soon  as 
po.vsible.  Many  portions  of  the  tract  are 
adjacent  lo  operating  mines,  and  a  good 
(leal  of  it  lies  at  the  extremities  of  both  the 
Mes.Tbi  and  Vermilion  ranges  as  now 
established. 

HOUGHTON,  MICH. — Mar.   27 

Calumet  &  Hecla's  .Action  in  passing  the 
quarterly  dividend  is  the  most  actively  dis- 
(■ussed  subject  in  the  Michigan  mining  dis- 
trict This  is  due  to  the  fact  that  a  larger 
proportion  of  Calumet  &  Hecla  stock  is 
owned  In  Michigan  than  of  any  other  min- 
ing company  and  because  a  great  number 
of  Calumet  &  Hecla  shareholders  here  de- 
pend for  their  livelihood  on  the  company's 
dividends.  Generally  the  deferred  dividend 
action  has  heen  accepted  by  .shareholders 
as  marking  a  course  in  consideration  of  the 
rights  of  employees  that  is  radical  and  new, 
but  justified.  The  fact  is  understood  here 
that  the  company  today  does  not  know 
whether  It  Is  operating  at  a  profit  or  a  loss. 
It  is  not  selling  enough  copper  under  exfst- 
ing  conditions  to  show  anything.  Though 
the  treasury  surplus  is  large.  It  will  be 
needed  if  the  organization  is  to  be  kept 
together  during  this  period  of  depression 
and  be  able  to  carry  the  output  of  copper, 
which  continues  to  accumulate  by  the  hun- 
dreds of  thousands  of  pounds. 

TORONTO,  ONTARIO — Mar.  28 
The  "Sale  of  Shnrex  Act."  generally 
known  as  the  "blue-sky  law.'  was  Intro- 
duced in  a  modified  form  on  Mar.  26  In 
the  Ontario  I.K-gislature  by  Hcui.  I.  B.  Lucas, 
Attorney  General.  The  clauses  respecting 
the  shares  of  mining  companies  or  syndi- 
cates were  stricken  out.  Mr.  Lucas  stating 
that  the  government  had  been  deluged  with 
objections  to  this  feature  of  the  bill,  on 
which  It  had  been  found  Impossible  to  get 
any  basis  of  agreement.  He  further  in- 
timated that  It  was  doubtful  whetlier  th« 
measure  In  any  form  would  bo  passed  at 
this  session,  as  the  question  of  proceeding 
with  it,  or  leaving  It  for  further  considera- 
tion, would  be  determined  by  the  Attitude 
of  the  members  when  It  came  up  for  dis- 
cussion at  a  later  date  As  this  la  the 
position  taken  by  the  government.  It  seems 
altogether  probable  that  the  bill  will  be 
.shelved  for  the  present  Though  much  of 
the  opposition  to  the  bill  so  far  as  It  con- 
cerned the  mining  Interests  came  from 
promoters  of  doubtful  enterprises  or  those 
ha\1ng  shares  of  little  or  no  value  to  dis- 
pose of.  there  was  al  the  same  time,  a 
strong  feeling  among  milling  men  that  the 
measure  would  adversely  affect  legitimate 
undertakings  Allhnuch  adnilltliig  the  de- 
.slrablllly  of  further  leKlslatl..n  lo  protect 
the  public  against  fraud  ninl  mlsrepresenta- 
tlnn,  they  looked  with  cnslderabie  distrust 
upon  the  proposal  to  pin.e  arbiirarv  powers 
In  the  hands  of  a  commlsslomr,  who  would 
probably  owe  his  appointment  lo  polllical 
nfiiience  and  might  be  entirely  unqualified 
by  technical  knowledge  or  experience  for 
the  duties  of  the  poaltli>n  The  success  or 
failure  of  the  law.  It  was  urged,  would  be 
entirely  dependent  upon  Its  administration 
by  the  commissioner,  and  considering  the 
frequency  with  which  tho  public  Interest  Is 
sacrificed  to  political  expediency  In  making 
such  appointments,  the  risk  of  serious  delrl- 
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The  Mining  News 
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ARIZONA 

Cochise    County 

PHELPS  DODGE  CORPORATION  (Bis- 
bee)- — Plan  to  resume  work  on  concentra- 
tor. 

OUa    County 

IRON  CAP  MINES  (Globe) —Having 
plans  prepared  by  D.  Cole  for  a  mill. 

MohaTe    County 

SILVER  BELL  EXPLORATION  (Hack- 
berry) — Has  been  incorporatt-d  by  W.  W. 
Lewis,  who  will  drive  400-ft.  tunnel  on 
steep  hillside  to  vein,  30  in.  wide,  sampling 
525    at    100    ft.    of    shaft    depth. 

NEW  COMSTOCK  (Kingman) — At  local 
meeting,  company  arranged  for  financing 
development  of  Catherine  mine,  in  Blue 
Ridge  range,  lately  examined  by  O.  H. 
Hershey.  Milling  ore  33  ft.  wide  has  been 
crosscut  beyond  faulting  that  caused  aban- 
donment several  years  ago.  W.  C.  Howard, 
manager. 

RICO  EXPLORATION  (Kingman)  — 
Shipped  carload  to  Humboldt,  sampling 
$360  in  gold  and  silver.  Ore  was  taken 
out  by  M.  C.  Cleveland,  manager,  in  drift- 
ing  operations. 

WALDRON  (Kingman) — Will  drift  on 
SOD  level  to  southward.  G'eorge  Hill  in 
charge. 

UNITED  E.-VSTERN  (Oatman) — Has 
secured  injunction  against  Tom  Reed  com- 
pany, preventing  any  working  in  ground 
claimed  by  latter  under  alleged  apex  rights. 

Pinal  County 

MAGMA  COPPER  (Superior) — Febru- 
ary production  of  copper  was  1,211,175  lb.  ; 
January,    900,000   pounds. 

Santa  Cruz  County 

AMERICAN  BOY-HOSEY  (PatagoniaJ  — 
Lease  taken  from  Clarke  &  Peterson  by 
Gross  &  Kennedy,  of  Duluth,  who  will  build 
wagon  road,  install  adequate  surface  equip- 
ment, and  sink  shaft  300  feet. 

CALIFORNIA  (Patagonia) — Operated  by 
Bethel  &  Wilson,  with  reported  cutting  of 
6  ft.  of  commercial  ore. 

DUQUESNE  (Patagonia) — Started  upon 
development  witli  view  toward  piossible 
erection  of  mill. 

EL  PASO  (Patagonia)— Properly  near 
Mowry,  under  management  of  W.  J.  Mit- 
chell, sinking  shaft  to  400  ft.,  to  strike 
sulphides.  Company  has  $35,000  surface 
plant,  Mr.  Mitchell  also  managing  nearby 
Olive  mine  for  Arizona  Consolidated  Copper 
Mines  Company. 

HARDSHELL  (Patagonia) — Shipped  a 
carload  of  good  ore  taken  out  m  smkmg 
new  shaft.  New  hoist  has  been  installed. 
'morning  GLORY  (Patagonia) — Will 
ship  500  tons  manganese  a  month.  Man- 
ganese also  now  being  shipped  from  Sal- 
vadore    property, 

MOWRY  (Patagonia)  —  New  strike  of 
silver-lead  found  on  250  level.  Experi- 
mental mill  planned  by  company's  main 
stockholder,  A.  J.  Hazeltine,  of  Warren, 
Penn.,  now  on  ground.  Manganese  lease 
on  same  property  operated  by  Shaw  & 
Daughs. 

THREE  R  (Patagonia) — Several  new 
chutes   of   good   copper   ore   cut  at   depth. 

Yavapai    County 

CONSOLIDATED  ARIZONA  (Humboldt) 

G    M.  Calvocoresses,  manager,  states  the 

payroll  has  been  reduced  less  than  50% 
and  now  numbers  400  employes  in  all  de- 
partments. The  Blue  Bell  and  De  Sota 
will  be  kept  in  operation,  and  only  loss  will 
be  in  custom  patronage. 

GADSDEN  (Jerome) — Drift  on  1200  level 
passing  through  shist  carrying  particles 
of  chalcopyrite  and    native  copper. 

UNITED  VKHDE  E.KTENSION  (Jerome) 
— Planning  to  build  extensions  to  copper 
smeltery. 

HOGGS  (Mayer) — E.  E,  Hill,  of  Mayer, 
has  purchased  of  Douglas,  I-acy  &  Co.,  of 
New    York,    the    tailings    dump    of   the   old 
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through  San  Luis  Obispo  reported  to  have 
.sold  at  San  Francisco  at  $40  per  ton.  the 
ore  containing  54%  manganese,  17%  di- 
oxide, 2,4%  silica.  The  same  grade  of 
ore  sold  previously  at  $125  per  ton,  and 
A.  H.  Simpson,  the  shipper,  states  the  op- 
eration is  unprofitable. 


Boggs-Hackberrv  smeltery,  first  operated 
bv  the  Commercial  Mining  Co.,  a  Phelps 
Dodge  corporation.  The  ore  was  basic,  heap- 
roasted,  and  contents  of  the  slag  and  tail- 
ings are  said  to  be  recoverable  by  flotation 
concentration. 

BR.4.DY  (Mayer) — Old  property  in  Tur- 
key Creek  district  showing  high-grade 
silver  ore  at  bottom  of  150  ft.  shaft.  Charles 
Batre,  of  Big  Ledge  Co.,  and  James 
O'Brien,   of   the  Henrietta,    interested, 

LIBERTY  (Mayer) — Preparing  to  sink 
to  1000  ft.  and  installing  new  hoist  and 
compressor.      D,   G.  Kidder,   in  charge. 

ARIZONA  BINGHAMTON  (Prescott)  — 
Having  plans  prepared  by  D.  Cole  for  the 
construction  of  a  mill  and  tramway.  Es- 
timated cost  is  several  hundred  thousand 
dollars. 

RUBY  SILVER,  DESORIS  AND  BLUE 
DICK  (Prescott) — Three  old  silver  pro- 
ducers in  the  Jersey  Lily  belt  are  to  be 
reopened.  Ruby  Silver  has  already  com- 
pleted about  200  ft.  of  development  tunnel. 

ARKANSAS 

Boone    County 

HARVEY  (Zinc) — The  J.  P.  Harvey  Min- 
ing Co.  started  operations  again  on  prop- 
erty in  Coon  Hollow  ;  making  good  produc- 
tion of  hand-cobbed  silicate  of  zinc.  Also 
taking  out  considerable  rich  mill  ore. 

RHODBS-M.4NCHESTER  (Zinc) — The 
McCurry  Mining  and  Milling  Co.,  operating 
this  and  other  mines  in  this  camp,  will 
start  work  on  a  concentrating  plant  at 
once.  Machinery  has  been  purchased.  Plant 
will  be  of  100  tons'  capacity.  Ore  devel- 
oped  for   continuous   operation. 

Marion    County 

LONNIE  BOY  (Rush) — Articles  of  in- 
corporation were  filed  at  Yellville  and  at 
Little  Rock  this  week  for  the  Lonnie  Boy 
Mining  Co..  which  is  oneratine  the  zIdc 
mine  at  this  place.  Officers  are:  W.  E, 
Layton.  president ;  Pat  McCormick,  vice- 
president,  and'  Stanley  Hanford,  suci'elary 
and  treasurer.  Work  in  progre.ss  at  the 
property,   and  results  satisfactory. 

CALIFORNIA 

Amador  County 

EAST  EUREI<L\  (Sutter  Creek)— To  re- 
treat .sulphurets  from  20-stamp  mill  not 
operating  for  several  years.  Mine  was 
developed  and  produced  good  ore,  but 
through  improper  management  was  forced 
to  close. 

OLD  EUREKA  (Sutter  Creek) — To  build 
station  at  3000  ft.  depth,  the  lowest  point 
of  shaft. 

Calaveras   Count.v 

HERZER  (Railroad  Plat) — Reported  that 
agenis  of  George  Wingfleld  are  sampling 
this  and  Fritz  Seeman  mine.  Recent  strike 
of  good  ore  in  latter  reported. 

Madera    County 

SIDNEY  COPPER  (Raymond) — Install- 
ing leaching  plant.  Ore  to  be  hauled  on 
motor  trucks  from  mine  at  Green  Moun-, 
tain. 

Nevada  County 

IDAHO-MARYLAND  G'OLD  MINES  CO. 
(Grass  Valley) — Incorporated  with  $3,000,- 
000  capitalization  to  operate  Idaho-Mary- 
land mines,  Metals  Recovery  Co..  of  New 
York,  is  the  holding  company,  which  re- 
cently also  took  over  the  Gold  Point  and 
Union    Hill. 

CHAMPION  (Nevada  City) — Good  grade 
of  ore  extracted.  Full  crew  employed. 
Opening  new  territory. 

THREE  SEVENS  GOLD  MINES  CO. 
(Nevada  City) — New  incorporation  substi- 
tuted for  the  Norambague  Consolidated. 
New    York    men,    owners. 

Riverside   County 

SILICA  ORE  mined  at  Murietta  is  shipped 
to  Los  Angeles  for  use  in  manufacture  of 
pressed  brick.      Large  tonnage  reported. 

San    Lois    Obispo    County 

MANGANESE      ORE      recently      shipped 


Santa    Clara    County 

MAGNESITE  MINES  at  Morgan  Hill  re- 
ported closed  and  50  men  out.  owing  to  the 
declining  market  since  the  signing  of  the 
armistice. 

COLORADO 
Teller    County 
PORTLAND     (Cripple    Creek) — Has 
opened   promising   bodies  of  high-grade   ore 
in  new  development  of  lower  levels. 

IDAHO 

Kootenai   County 

OLD  HICKORY  (Coeur  d'Alene) — Drift 
reported  run  300  ft.  from  tunnel  level  fol- 
lowing oreshoot  2  to  4  ft.  wide.  Wood 
being  used  for  fuel,  because  of  lack  of  coal, 
and  power  for  machine  drills  being  obtained 
from  star  property.      Employing  two  shifts. 

Slioslione    County 

COPPER  KING  (Mullan) — Work  will 
begin  Apr.  1  by  parties  under  bond  and 
lease.  Bond  is  for  $250,000,  $10,000  pa.v- 
able  first  year,  $40,000  the  second,  and 
$50,000  each  year  thereafter.  Bond  also 
provides  for  construction  of  mill  of  at  least 
50  tons'  daily  capacity  and  to  keep  not  less 
than  14  men  employed  continuously.  Esti- 
mated that  3000  tons  milling  ore,  lead- 
silver,  on  the  dump,  with  much  ore  avail- 
able in  mine. 

IDAHO-CARBONATE  HILL  (Mullan) 
— W.  D,  Greenough,  president,  announces 
work  will  be  resumed  about  May  15.  Shaft 
down  400  ft.  Will  crosscut  nearby  vein  and 
continue   sinking  to   1000    feet. 

COLUMBUS  (Murra:y) — Contract  let  to 
drive  crosscut  100  ft.  to  intersect  second 
vein.  Main  tunnel  in  800  ft.,  with  con- 
siderable lead-silver  ore,  but  not  of  com- 
mercial quantity.  Owned  by  Pennsylvania 
and  New  Jersey  interests. 

KANSAS 

Joplin    District 

BLUE  MOUND  (Baxter) — Has  started 
sinking  new  shaft  near  north  line  to  tap 
run   being  mined  by  Webbei-. 

MAGIC  CTreece.  Kan,)— Has  two  shafis 
just  down  to  ore  northwest  of  Blue  Mound. 
Jesse   Graham,   Coffeyville,   Kan.,   president. 

MINNESOTA 

tuyuna    Ranee 

CROFT  (Crosby) — Put  on  few  men  Mar. 
17 ;  cleaning  up  mine,  closed  since  Dec. 
1.  Will  start  actual  mining  operations 
soon. 

Mesabi    Range 

MISSABE  MOUNTAIN  (Virginia)  — 
Operating  three  shovels  and  ten  locomo- 
tives on  stripping.  One  shovel  removing 
taconite  along  the  north  bank  of  Missabe 
Mountain,  Lone  J'ack,  and  Ohio  properties. 

Vermilion    Ransre 

CHIPPEWA  IRON  (Ely)— Sinking  shaft 
to  depth  of  300  ft.  Shaft  bottomed  in 
partly   clean   ore. 

SOITTH  CHANDLER  (Ely) — Producing 
6000  tons  per  month ;  normal  production 
about    10.000    tons. 

MISSOURI 
Joplin    District 

HEATON-HODGES  (Granby)  —  Have 
begun  sinking  shaft  on  sheet  ground  sec- 
tion developed  during  last  six  months  by 
drilling.  Expect  to  sink  four  shafts  and 
erect  at  least  one  large  concentrator.  Ten- 
inch  hole  put  down  for  Pomona  pump  to 
help  in  shaft  sinking.  Ore  lies  below  210 
ft.  of  solid  lime  formation.  Warren  Hea- 
ton,    Granby,    manager. 

MONTANA 
Granite  County 

SCR.^iTCH  ALL  (Philipsburg) — Reported 
that  considerable  high-grade  silver  ore  has 
been    struck.      Former    producer. 
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TRUE  FISSURE  (PhllipsburR)— Showing 
of  hiKh-^ade  silver  ore.  accordins  to  re- 
ports, has  been  struci<.  Shaft  now  down 
600  ft.  to  be  sunk  to  1000  ft.  depth. 

Jeffrnon  County 

.\MALGAMATF:D  silver  (Clancy)  — 
Stoping  silver  ore  for  shipment  from  100 
and  250  levels  on  Free  CoinaEe  vein. 

PA.V  TfCKER  (Clancv)— Silver-bearing 
ore.  in  shaft  at  280  ft.  depth.  Work  to  be 
resumed    in   .April. 

LLOVD-CROSSLEY  STRIKE  (Wickos) 
— Copper-silver  ore  at  depth  of  700  ft.  in 
drift   from  breast  of  tunnel. 

MOUNT  WASHI.VGTO.N'  MINE  (Wlckes) 
— New  strike  in  4000-ft.  tunnel  breast 
changing  to  copper  ore.     Vein  40  ft.   wide. 

L«wla    and    Clark    County 

CRUSE  COXSOI.inATED  (Helena)  — 
Drifting  and  cros.s-cutting  to  contact  vein 
at    4I1II   level.      Silver-lead  ore  in  shaft  vein. 

\VHITL.\TCH  COI.n  (Helena) — Shaft 
500  ft.  deep.  Streak  of  commercial  gold 
ore  uncovered  west  of  shaft  at  450-ft.  depth. 
Mill  of  2!>  tons'  capacity  on  the  ground. 
Electric    power. 

PEERLESS  QUEEN  (Rimini)— Bunches 
of  silver  ore  at  250  level. 

NEVADA 

Clark  County 
YELLOW  PINE  MINING  (Goodsprings) 
— Discontinued  shipments  of  zinc  concen- 
trates. Mill  continued  operating  and  zinc 
concentrates  stored  ;  lead  concentrates 
shipped  until  Mar.  10,  when  h.ill  shut  down 
because  of  fire  at  mine  on  Mar.  6,  which 
destroyed  hoisting  ei|uipment.  Installatio:i 
of  new  hoist,  compressors  and  electrical 
ecjuipment  expected  to  be  in  operation  on 
Mar.  15.  Mill  being  completely  overhauled 
and  calcining  plant  being  installed  for 
treatment  of  zinc  concentrates  during  in- 
terval of  .shutdown.  Morris  P.  Kirk,  gen- 
eral manager. 

Kfimrralda    County 

TONAPAH  DISTRICT  ore  production  for 
week  ended  Mar.  15  was  7351  tons,  valued 
at  » 124.967.  Producers  were:  The  Tonapah 
Belmont,  2259  Ions;  Tonapah  Mining,  1050 
tons;  Tonapah  Extension.  2220  tons;  West 
End,  800  tons;  Montana,  171  tons;  Tonapah 
Divide,  245  tons;  Jim  Butler,  221  tons; 
MacNamara,  210  tons;  Midway.  75  tons: 
Halifax.    100   tons. 


Lyon    County 

MASON  VALLEY  MINES  (Thompson) 
— February  production  of  copper  was 
947.336    lb.;    January,    1.111,000    pounds. 

Nye    County 

ALLIED  DIVIDE  (Divide)— Owns  four 
claims  adjoining  on  south  of  Merced  claim 
of  Ea.sl  Divide.  H.  B.  Ruhl  agent  and 
Gust    Hanson    manager. 

BE.V  HUR  (Divide)— Developing  group 
cast  of  Rosetta   in   eastern   part   of   district. 

DIVIDE  ANNEX  (Divide)— Ha.s  two 
claims  adjoining  Mammoth  claim  of 
Divide.  Starting  work.  E.  J.  Ramsey  sec- 
retary and  agent. 

DIVIDE  CITY  (Divide)- Adjoining 
Mammoth  claim  of  Divide  group;  on  main 
road,  and  will  be  site  of  Divide  townsile. 
.f.    H.    Miller    president. 

FU.REXrK  DIVIDE  (Divlde)_Instnll- 
ing  hoisting  iriuipmenl  on  group  adjoining 
Sutherland  Divide  on  southeast.  J.  H. 
Miller    president. 

GOLD  REFn!-  DIVIDE  (Divide)- Owns 
group  of  nvp  claims  adjoining  Gold  Zone 
and  Alto.  Walter  C.  Lamb  heads  new 
rnrnuany. 


GOLD  SEAM  DIVIDE  (Divide)- Nearly 
adjoins  Rosetin.  and  has  been  worked  for 
some    tinir.       ,M.     E.    Arnold    manager. 

GOLDSMITH  DIVIDE  (Divide)— Owns 
'.vpay    claim,    near    Ben    Hur. 

';"I.D  WEDGE  DIVIDE  (Divide)  — 
>'"'d  sinking  on  group  in  southeastern 
Pirt  .,f  (lislrlet  K  H.  Mead  secretary  and 
»      G      Hellier    superintendent. 

HIGH  DIVIDE  E.XTENSION  (Divide) 
—Adjoins    High    Divide    on    north 

"■'M\WK  DIVIDE  (DivMe)_WIM  sink 
'  >n  on  large  group  adjoining  Divide 
laled    on    west.      J.    H.    Miller   presl- 

"IVIDE      (Divide)— Has     good 

'  "Inking    on    group    adjoining 

vlfle    on    west.      W.    K.    Dnvis 

U'l.SKTTA  DIVIDE  ( DIvld.)— Will  sink 
new  shaft.      D.   F    Murphy   manager. 

.SILVI^ni  KING  DIVIDE  (Divide)— Ma- 
chinery on  ground  and  shaft  started.  Gust 
ilansnn   manager. 


HIGH  DIVIDE  (Divide)— Property, 
owned  by  Wingfleld  and  Brougher,  em- 
braces high,  cone-like  mountain  east  of 
Tonopah  Divide  and  adjoining  East  Divide 
on  the  north.  Work  will  be  conducted  on 
a  broad  scale.  William  vS'alters  superin- 
tendent. 

ALTO  DIVIDE  (Divide) — Property,  ad- 
joining Gold  Zone  and  Bast  Divide,  well 
equipped,  and  compressor  will  supply  air 
also  to  East  Divide.  Sinking  in  progress 
on  Alto  No.  2  claim,  near  East  Divide  vein. 
Joe    Mayer   president   and    manager. 

White   Pine   County 

NEVADA  CONSOLID.\TED  (McGill)-- 
Will  open  a  new  company  store  at  McGill  ; 
also  at   Ruth. 

OKLAIIO.'MA 
Joplin    Dii^trict. 

CHOCTAW  CHIEF  (Hockerville)  — 
Taken  over  and  being  operated  by  \V.  II. 
Logan   and   associates. 

I'.NDEKWKITEKS'  (Joplin,  Mo.)— Have 
put   mules   in  No.   2    mine. 

GOOD  LUCK  (Lincolnville) — Being  oper- 
ated by  Mather  Concentrating  Co.  Mill 
has  been  working  tailings,  but  will  handle 
mine-run  dirt  once  more. 

PROSPECTORS'  (Miami)- Building  new 
concentrator    near    Hockerviile. 

ANNA  BEAVER  (Picher) — Sinking  new 
shaft  on  No.  2  property.  Both  mills  idle, 
but  e-xpected   to   be  in  operation  soon. 

TEXAS 

Matagorda  County 

TEXAS  GULF  SULPHUR  CO.  (Gulf)  — 
On  Mar.  18  pumping  to  first  well  started 
and  production  of  -sulphur  began  following 
uay  at  rate  of  over  400  tons  every  24 
hours.  On  Mar.  23,  second  well  started  to 
produce,  and  two  wells  now  making  about 
iUUO  tons  daily,  or  about  capacity  of  present 
plant. 

UTAH 
.luab    County 

TINTIC  SHIPMENTS,  week  ended  Mar. 
22,  amounted  to  141  cars,  or  about  7UU0 
ions,    valued    at    $250,000. 

CE.NTE.NNI.VL-EUREKA  (Eureka)  — 
Winze  from  lUOU  level  understood  to  have 
ueen  .sunk  lOu  ft.  below  level ;  station  cut 
preparatory  to  drifting.  Water  encountered 
uelow  1900,  but  flow  not  excessive. 

CHIEF  CONSOLIDATED  (Eureka)  — 
Sinking  of  No.  2  shaft,  after  completion  of 
concreting  thus  far,  resumed ;  concreting 
in  future  to  be  carried  on  at  same  time 
as  sinking.  Work  to  be  pushed  to  1000 
level,  from  which  connection  with  ore-show- 
ing In  Plutus  can  be  made,  and  this  prop- 
erty developed  to  best  advantage.  Prospect- 
ing by  churn  drill  new  territory  in  eastern 
end.  Assessment  work  to  be  done  on  in- 
dividual claims  rather  than  in  central  place. 

GOSHEN  VALLEY  RAILROAD  (Eu- 
reka)— Work  started  on  this  branch  line 
from  near  Elbert  to  reach  Tintic  Standard 
and  Iron  King  mines  and  furnish  general 
outlet  for  eastern  end  of  district.  Line 
to  be  seven  miles  long,  and  hope  to  have 
operations  well  under  way  by  July   1, 

LEHI-TINTIC  (Eureka)  —  Connections 
lielween  new  tunnel  and  older  workings. 
In  which  some  ore  was  left,  to  be  com- 
pleted within  200  ft.  Better  air  available, 
and  cheaper  operation  possible  with  con- 
nection. 

TINTIC  MILLING  (Silver  City)  — 
Shipped  3B-lon  car  of  bullion  In  week  ended 
Mar.  22.  Value  was  higher  than  usual, 
being  worth  from  Jfio.noo  lo  $7fl.00{).  Mill 
treating  2O0  tons  of  ore  dally,  tnosi  of  which 
eoirdng  from  Dragon  Consolidated  under 
lease. 

Salt  Lake  County 

COLUMBUS-REXALL  (Altn)— Five  him- 
<lred-f<"il  riil.^e  almost  completed  to  bottom 
of  old  T(dedo  shaft  reported  to  contain 
rich  ore.  Shipping  good  tonnage  of  low- 
grade  ore  from  general  clean-up. 

OLD  E.MMA  MINES  (Alia)— This  com- 
pany, adjoining  the  himma  Copper,  and 
Emma  Con.solldaled.  holding  company  for 
yO'T  of  Did  Emma  Mines  and  lOmma  Cop- 
per stock,  lo  be  reorganised,  and  new  com- 
pany, R  Utah  corporallon.  lo  he  formed 
Culumbla  Trust  Co  appointed  trustee  lo 
handle  Emma  Mines  A.'sessmenI  of  loc 
per  share  announced,  which  will  prolmblv 
furnish  funds  lo  pay  all  amounts  required, 
and  leave  working  capital  of  approximatelv 
llOft.ftOO. 

MIDVALE  MINERALS  (  MIdvale)— Has 
added  ronsldernble  new  eipilpmenl.  Includ- 
ing 90-fl.  Dorr  thickener  of  noo-ton  ca- 
paclly  and  centrifugal   machine  of  ZOfl-lon 


capacity  per  24  hours  for  separation  of 
finely  disseminated  lead  from  zinc.  Prod- 
uct from  latter  shows  55  to  60%  lead  and 
28   to   42%    zinc. 

Tooele     County 

WESTERN  UTAH  COPPER  (Gold  Hill) 
— Operations,  after  temporary  shutdown,  re- 
sumed ;  crew  of  40  men,  now  working,  to 
be  increased.  Shaft  sunk  to  700  level.  400 
ft.  below  level  productive  last  year,  and 
crosscut  being  driven  for  ore  expected  at 
300  ft.  from  shaft.  Ore  in  this  property 
grows  richer  with  depth.  Average  contents 
on  300  level :  Silver.  5.5  oz.  ;  lead.  13%  ; 
copper.  2%.  Mill  at  Salt  Springs,  27  miles 
from  mine  at  Gold  Hill,  treating  50  tons 
dail.v.  to  be  moved  to  property  and  en- 
larged. 

Summit    County 

PARK  CITY  SHIPMENTS,  week  ended 
Mar.  22  amounted  to  1325  ton.s.  as  com- 
pared with  2034  tons  the  week  preceding. 
Usual  large  shippers  except  Silver  King 
Consolidated,  but  tonnages  in  general 
smaller. 

W.*SHINGTON 

Ferry   County 

QUILP  'Republic) — Has  resumed  pro- 
duction after  being  closed  several  years. 
Sloping  on  large  body  of  ore  carrying  gold 
and  silver. 

CANAn.4 

British  Columbia 
GR.\NBY  MINING.  SMELTING  AND 
POWER  CO.  (Anyox) — Expected  to  re- 
sume operations  on  Apr.  1.  Plant  closed 
the  first  week  in  March,  when  property  was 
damaged  by  fire. 

LOUIS  CREEK  MINING  CO.  (Louis 
Creek) — Has  installed  machinery  for  re- 
covery of  gold. 

NELSON  M.  AND  D.  (Nelson) — Option 
purchased  from  P.  J.  Sheridan,  of  Nelson, 
on  following  properties  in  Lardo  River  Val- 
ley: Comslock.  .Noonday.  Silver  Hill.  White 
Water.  Barker,  Rambler,  Markwell.  Spo- 
kane. March,  Six  Friends,  and  Volunteer. 
Consideration  $60,000,  to  be  paid  over  four- 
year  period. 

CO.VSOLIDATED  M.  AND  S.  (Trail)  — 
Shipments  received  of  ore  and  concentrates 
in  first  two  months  of  1919  totaled  65.733 
tons,  compared  with  61.393  in  same  period 
of  1918.  when  five-week  strike  of  smelter- 
men  took  place,  and  with  77,537  tons  In 
1917. 

REPUBLIC  (SlocAn  City)— Car  of  good- 
grade  silver-gold  ore  recently  shipped.  De- 
velopment work  progressing. 


ADANAC  (Cobalt)— Additional  high- 
grade  ore  found  on   310  level. 

LA  ROSE  (l^ohalt) — Report  for  1918 
shows  pro<luction  of  2S,<i.556  o«.  of  sliver. 

OXFORD  (Cobalt) — Beglning  the  devel- 
opment of  two  claims  in  the  Keewatin 
area,  opposite  the  Kerr  Lake. 

HITCIH^OCK  (Elk  Lake)— Six-Inch  vein 
of  high  grade  enoountereil  at  depth  of  116 
feet. 

LAKE  SHORE  I  KIrkland  Ij«ke)— In  Feb- 
ruary mill  ran  98.8%  of  po.sslble  running 
time,  treating  1651  Ions  of  ore  and  recover- 
ing $41,605.  or  an  average  of  $2.'i.20  a  Ion. 

MINAKER-KIRKLAND  iKIrkland  Lake) 
— Operations  recently  resumed  and  a  num- 
ber of  well-mineralized  veins  opened  up  on 
the  surface  Shaft  being  put  down  on  one 
of   them.      John    W     Morrison,    manager. 

TECK  IIUC.IIES  (Kirklnnd  I^ke)- In 
February  treated  16S3  Ions  of  ore,  averag 
Ing  $10.97  a  ton.  as  compared  with  2459 
tons,   averaging   $8.62.    in  January. 

ASSOCIATED  C.(  >L1>FIELDS  (Ijirder 
Lake)  —  Niiml»er  of  employees  Increased  lo 
75.  Showings  of  gold  ore  encounled  on  500. 
ft.  level  of  Block  U.  Diamond  drilling  will 
soon    be    started. 

DAVID.SON  (Porcupine) — Preparing  lo 
start     lO-stamp    mill. 

Di>ME  MINES  (Porcupine)— C  D  Kead- 
Ing.  general  manager,  has  returned  from 
British  Columbia  Work  of  Installing  large 
undergroimd  crusher  will  probably  m-cujiy 
about  one  month.  Reopening  of  the  mill  Is 
expected  about   Ihe  middle  of  May. 

()uelier 

MARTIN  GOLD  MINES  (Hurrlcann« 
Area)— Small  mill  installed,  but  prmluclion 
has  so  far  been  inliTinlltent.  Shaft  is  down 
9n  feet. 
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The  Market  Report 


niiiiiiiimiiiiJiiiiimiMiii iiiiiiiiiiiiiiiiiiiimiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiii iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiijiiiiiiiiiiniiiiiiiiiiuiiiiiiiiiiiiiiiMiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiimiKiiniiiiiiiim!; 


SILVER  AND  STERLING  EXCHANGE 


Silver 

Mar. 
Apr. 

Sterl- 

change 

4  5850 
4,5825 
4,6100 

Silver 

Mar. 

ing 
Ex- 
change 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

lOli 
lOli 
lOli 

Lon- 
don, 
Pence 

27 
28 
29 

4.5850 
4  5850 
4.5800 

lOli 
lOli 
lOli 

49J 

31 
1 
2 

49J 
49A 
49A 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW    YORK 


Copper 

Tin 

Lead 

Zinc 

Mar. 

Electro- 

Apr. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

15.05 

5  20 

4.90 

6   I7i 

27 

@I5.10 

@5.25 

©4.95 

©6.22J 

15.05 

5.22 

4,95 

5,175 

28 

@I5.I5 

©5,25 

©5.00 

©6,225 

15.10 

5,22,1 

4  95 

6,  17i 

29 

©15.15 
15.25 

©5,25 

©5.00 

©6,22! 
6,17S 

HI 

©15.35 

5  25 

5.00 

©6,225 

15.30 

5,22'. 

6.20 

1 

©15.35 

©5  25 

5.00 

©6.25 

15.30 

5  22! 

6.20] 

2 

©15.40 

©5  25 

5  00 

©6  251 

t  No  quotations. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.  05c.  per  lb.  is  charged  and  t'lere  are  other  extras 
for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0   I  25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


Copper 

Tin 

Lead 

Zinc 

Mar. 
Apr. 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M, 

Spot 

3M. 

Spot 

3M. 

Spot 

27 
28 
29 
31 

1 
2 

79 
78 

78 
79 
80S 

77 
77 

76( 
78 
79! 

83i 
83! 

84 
84! 
84! 

238 
236! 

233' 
226! 
219', 

235} 
234 

232 
2245 

217! 

28 
27 

26} 
25 

39 
39 

28 
27 
26i 

26 
25 
25 

38! 
37i 
38J 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal  Markets 

NEW    YORK — .\pr.    2,    1919 

The  metal  markets  this  week  were  char- 
acterized by  continuance  of  the  substantial 
demand  for  copper,  which  resulted  in  a 
further  advance  in  price.  Zinc  and  lead 
were    featureless. 

New  export  rates  are  about  to  be  put 
into  effect  on  export  traffic  to  the  Orient 
and  Australia.  The  rates  apply  from  the 
Missouri  River  and  east  through  Pacific 
Coast  ports.  The  new  rates  apply  to  sev- 
eral mineral  commodities,  as  follows.  Pig 
iion,  55c.;  pig  lead.  "Sc.  :  spelter,  T.'ic. ; 
zinc  plates   and    sheets,    80    cents. 

Copper — The  business  on  a  large  scale 
that  we  reported  last  week  halted  on 
Wednesday  and  Thursday,  immediately 
following  the  advance  in  price  to  laic 
regular  terms.  On  Friday,  however,  large 
business    started    at     that    price,     and    on 


Saturday  some  very  large  business  w'as 
done,  still  at  the  same  price,  though  be- 
fore the  end  of  the  day  some  producers  ad- 
vanced to  15  ic  regular  terms,  and  got 
small  orders  at  that  price.  On  Monday 
business  in  diminished  volume  was  done 
at  15gc.,  regular  terms,  but,  nevertheless, 
sufficient  to  cause  some  producers  to  feel 
justified  in  advancing  their  price  to  ISJc. 
before  the  end  of  the  day.  Some  business 
was  done  at  that  price.  The  business  of 
Tuesday  was  in  the  main  done  at  ISJc. 
regular  terms,  but  all  producers  did  not 
come  fully  up  to  that  price.  On  Wednesday, 
however,  the  market  was  fully  established 
at   that  figure. 

The  volume  of  business  transacted  dtu*- 
ing  the  week  was  satisfactory,  considering 
that  it  was  wholly  for  domestic  account. 
Buying  was  quite  general,  brass  makers, 
wire  drawers,  and  sheet  rollers  all  partici- 
pating. 

The  committee  of  the  Export  Association, 
comprising  Messrs.  Kelley.  Clendenin. 
Douglas,  and  Agassiz,  which  has  been 
abroad  investigating  foreign  conditions  and 
making  business  arrangements,  returned  on 
Sunday  last.  A  public  statement  was  is- 
sued on  Monday,  to  the  effect  that  business 
from  abroad  was  not  immediately  to  be  ex- 
pected, but  might  reasonably  be  looked  for 
in  the  course  of  time. 

Trading  in  copper  was  begun  on  the  New 
York  Metal  Exchange  on  Mar.  31.  The 
daily  transactions  have  been  insignificant. 
The  big  producers  take  no  interest  in  the 
matter. 

The  trade  is  grieved  over  the  death  of 
Sam  Rosenstamm  on  Mar.  30.  He  was  a 
well-known  figure  in  the  selling  of  copper 
and  was  popular  and  highly  asteemed. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  22Jc.  per  lb.  Copper  wire  is  quoted 
at  17J@173c.  per  lb.  f.o.b.  mill,  carload 
lots. 

Tin — The  situation  is  unchanged.  Smel- 
ters being  prohibited  from  selling  anything, 
the  only  source  of  supply  is  the  metal  that 
is  being  distributed  through  the  agency  of 
the  Government  at  72J  cents. 

X,ead — The  business  of  the  week  was 
light.  One  reason  for  the  apparent  dull- 
ness in  this  market  is  the  large  amount  of 
lead  that  goes  into  consumption  on  aver- 
age-price contracts.  At  present  the  propor- 
tion of  the  lead  disposed  of  in  this  way  is 
much  larger  than  it  was  a  little  while  ago 
when  production  was  larger.  Respecting 
business  that  was  the  subject  of  negotia- 
tion, there  was  more  inquiry  this  week,  es- 
pecially in  the  latter  part  of  it,  and  there 
was  a  firmer  tone  to  the  market. 

Spanish  smelters  have  been  supplying  lead 
to  Belgium.  With  the  present  freight  rate 
of  lie.  per  lb.  and  with  sterling  exchange 
at  4.58.  it  is  very  difficult  for  Mexican  lead 
to  be  sold  in  Europe. 

Zinc — .Small  business  was  done  from  day 
to  day  on  the  basis  of  about  6.20c..  St. 
Louis.  On  Apr.  1  news  was  received  of 
strikes  of  smeltormen  in  some  of  the  plants 
in  Oklahom.a  in  resistance  to  reduction  of 
wages  announced  for  that  day.  The  two 
plants  of  the  Bartlesville  Zinc  Co.  at 
Bartlesville  and  the  plant  of  the  United 
States  Zinc  Co.  at  Sand  Springs,  are  re- 
ported idle.  At  the  other  works  in  Okla- 
homa the  sm*ltermen  have  accepted  the  re- 
ductions. On  the  news  of  the  labor 
troubles,  the  spelter  market  stiffened  a 
little. 

Zinc  8heetH — The  quoted  price  of  zinc 
sheets  is  $11  per  100  pounds. 


QuiekHilver — Fair  business  was  reported 
at  $67(5i70.  Stocks  in  this  market  are 
reported  to  be  only  moderate.  On  the  other 
hand,  buying  is  merely  of  hand-to-mouth 
character.  San  Francisco  telegraphs  $70, 
steady. 

Silver  and  Platinum 

.Silver — There  is  no  change  in  the  New 
York  official  price,  but,  owing  to  the  im- 
provement of  London  sterling  rates,  the 
London  fixed  price  has  declined  to  49i-''fld. 
London  shipments  last  week  were  about 
540.000    ounces. 

A  typographical  error  occurred  in  the 
New  York  silver  quotation  for  Mar.  25. 
The  corrected   quotation, is   lOlJC. 

On  Mar.  S  there  were  in  Shanghai,  ac- 
cording to  Pixley  &  Abell's  circular,  28,- 
100.000  taels  of  sycee  and  16.800.000  Mexi- 
can dollars. 

Mexican  dollars  at  New  York:  Mar.  27. 
77J  ;  Mar.  28.  77i  ;  Mar.  29.  77J  ;  Mar.  31. 
77i  ;  Apr.   1.  77J  ;  Apr.   2,  77i. 


Other    Metals 

Aluminum — Prices  quoted  range  from 
29(fii31c.      Unchanged. 

Antimnn.v — The  market  was  dull  at  6i 
CT6§c.  for  spot.  April-May  shipments  were 
quoted  at  6J  cents. 

BiHmuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.    for   wholesale    lots — 500    lb.    and   over. 

Cadmium — Quoted  at  $1.4*  per  lb.  in  lots 
of  500  pounds.  , 

Nickel — Ingot.  40c.  :  shot,  43c.  ;  electro- 
lytic,   45c.    per   pound. 


Palladium — We    quote    $113{i3:i25. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Mar.  39 — Blende,  per  ton. 
high.  $43.15  ;  basis  60';'i  zinc,  premium 
grades.  $40  ;  Prime  Western.  $37.50  ;  sludge, 
$35;  flotation.  $33;  calamine,  basis  40% 
zinc.  $26(ff'25.  Average  selling  prices; 
Blende.  $41.47;  calamine.  $30.44;  all  zinc 
ores.    $41.13. 

Lead.  high.  $63.70;  basis  80%  lead,  $60: 
average  selling  price,  all  grades  of  lead, 
$57.46  per  ton. 

Shipments  the  week:  Blende,  11,801: 
calamine.  369;  lead.  1650  tons.  Value,  all 
ores  the  week.   $594,440. 

A  large  portion  of  sellers  declined  to  ac- 
cept offerings  of  the  lower  level  of  this 
week,  and  purchases  for  Kansas.  Oklahoma 
and  Arkansas  smelters  were  light.  These 
smelters  announced  to  workmen  some  time 
ago  the  necessity  of  a  lower  wage  level  to 
take  effect  Apr.  1.  Smeltery  workmen,  it 
is  reported,  have  announced  they  will  not 
accept  the  reduction.  As  it  looks  now  there 
is  a  chance  that  a  number  of  these  smel- 
teries will  go  on  dead  fire,  or  close,  if  the 
workmen  hold  against  the  lower  wage. 

Platteville,  Wis.,  Mar.  29 — Blende,  basis 
60%  zinc,  $42.50  ba.se  for  premium  grade 
and  $40  base  for  high-lead  blende. 

Lead  ore,  basis  SO'r  lead.  $55  per  ton. 
Shipments  reported  for  the  week  are  2091 
tons  blende  and  54  tons  galena.  For  the 
year  to  date  the  totals  are  23,479  tons 
blende,  1033  tons  galena,  and  73  tons  sul- 
phur ore.  During  the  week  3591  tons 
blende  was  shipped  to  separating  plants. 


Other  Ores 

Tungsten  Ore — Charles  Hardy  reports 
under  date  of  Apr.  1  as  follows:  "During 
the  last  week  the  tungsten  situation  has 
improved  somewhat.  There  were  still  sev- 
eral small  lots  of  Eastern  ore  offered  for 
sale  at  low  prices,  but  most  of  these  lots 
have  now  been  eliminated,  and  it  has  been 
impossible  to  fill  a  large  order,  as  the  quan- 
tity available  amounted  to  only  a  small 
tonnage.  Orders  of  50  and  100  tons  could 
not  be  secured,  as  most  of  the  Eastern  ore 
is  held  in  strong  hands  and  sellers  are 
unwilling  to  accept  such  low  prices  as  $6. 
whidi  was  accepted  for  the  lots  referred 
to.  According  to  information  from  the 
West,  there  is  only  one  mine  working  in 
the  I'nited  States  at  the  present  moment, 
and  this  mine  is  only  working  to  keep  \\'ith- 
in  the  terms  of  the  lease.  Inasmuch  as  the 
mines  in  Bolivia,  the  Argentine  and  Burma, 
are  also  reported  to  have  curtailed  their 
production,  if  our  stocks  are  not  incrca.wd 
by  further  arrivals  the  tungsten  situation 
should  work  itself  to  .a  more  normal  level." 

Mol.vbdenum  Ore — No  business  was  re- 
ported. 

PyriteB- — Spanish  pyrites  is  quoted  at  17c. 
on  the  basis  of  10s.  ocean  freight.  Un- 
changed. 
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Iron  Trade  Review 

PITTSBURGH — Apr.   1 

To  all.  or  nearly  all.  iron  and  steel  pro- 
ducers the  results  of  the  recent  price  re- 
ductions have  been  disappointing.  It  is 
true  there  has  been  heavier  buying  of  nn- 
ished  steel  products  since  the  reduction, 
but  for  three  or  four  weeks,  while  the  re- 
ductions were  in  abeyance,  there  had  lieen 
greatly  reduced  buying,  and  the  common 
theory  was  that  buyers  were  holding  or- 
ders back  so  as  to  secure  the  benefit  of 
the  reductions.  The  buying  now  is  not 
sufficient  to  make  up  the  deficit.  Of  course, 
if  buying  would  have  decreased  just  the 
same 'if  no  promise  had  appeared  of  pros- 
Dective  reductions,  then  the  industry  is 
better  off.  No  buying  has  come  from  any 
new  quarter.  The  specifications  and  or- 
ders are  coming  from  the  same  buyers  as 
formerly,  so  that  there  is  no  indication 
that  the  price  reductions  operated  to  stimu- 
late demand. 

The  steel  trade  adheres  to  Its  theory 
ihat  price  is  not  the  consideration,  that 
l.uytrs  are  not  ready  to  take  hold,  no  mat- 
ter what  prices  are  quoted.  It  is  held 
that  next  fall  is  the  earliest  time  at  which 
any  widespread  buying  movement  will  oc- 
cur. While  the  new  prices  are  less  than 
a  fortnight  old.  the*  statement  made  at  the 
time  of  their  promulgation,  that  they  were 
to  hold  for  the  remainder  of  the  year,  is 
being  forgotten.  Buyers,  at  least,  will  soon 
begin  looking  for  another  reduction.  With 
the  large  profits  shown  for  1918  by  earn- 
ings reports,  computed  by  adding  net  earn- 
ings, taxes  and  various  war-lime  adjiist- 
ments  together,  steel  buyers  have  no  dif- 
ficulty in  seeing  that  war-time  prices  af- 
forded large  profits  per  ton.  while  the  re- 
ductions to  date  have  been  relatively  light. 

Following  the  reduction  of  $5  a  net  ton 
in  wire  products  and  $7  a  net  ton  in  other 
hot -rolled  products,  makers  of  various 
descriptions  of  manufactured  steel  are  re- 
ilucing  prices.  Cold-rolled  shafting  is  re- 
duced »7  a  ton  to  2S%  off  list ;  rivets  are 
down  $10  a  ton  to  3.70c.  and  cold-rolled 
strip  steel  is  down  $12  a  ton  to  5.65  cents. 

Plic  Iron — While  the  reduction  In  steel 
Iirices  brought  an  improvement  in  de- 
mand, there  is  practically  no  improvement 
in  pig  iron,  the  market  presenting  scarcely 
any  inquiry.  Most  furnaces  have  adopted 
the  new  prices.  A  few  state  that  they 
have  not.  their  object  doubtless  being  to 
strengthen  their  position  in  refusing  to 
adjust  old  contracts.  While  Pickands, 
nrown  &  Co..  Chicago,  notified  all  cus- 
tomers that  they  would  bill  contract  cus- 
tomers at  the  new  prices,  beginning  Mar. 
21,  the  case  is  exceptional  and  not  represen- 
tative of  the  pig-iron  trade  generally.  The 
Standard  Sanitary  Manufacturing  Co.  is 
Inquiring  for  3.^00  tons  of  southern  iron 
for  April  and  May  delivery  to  its  Louis- 
ville plant.  W.  P.  Snyiler  &  Co.  announce 
their  compulation  of  March  averages  at 
$31.14  for  besscmer  and  $30  for  basic,  at 
Valliy  furnaces.  The  market  is  quotable 
;ii  follows:  Bessemer.  $27.95;  basic,  $25.75; 
No.  2  founilry.  $26.75  ;  malleable.  $26.25  ; 
f'lrge.  $25.75.  f.o.b.  Valley  furnaces,  with 
$1.40  freight  to  Pittsburgh.  The  average 
quoted  price  on  foundry  Iron  In  March  was 
$27.72.    Vall.y. 

8f*el— There  Is  scarcely  any  Inquiry,  and 
none  of  Importance.  Specifications  on 
shc^-l-bar  contracts  have  Improved  some- 
what, but  mills  are  specifying  only  for  Im- 
mediate needs.  Discard  and  shell  steel 
continues  to  be  available  at  special  prices. 
For  regular,  soft -steel  makers  are  adhering 
to  recognized  quolatlons:  Billets.  $3S.50  ; 
2-ln.  billets.  $42;  sheet  bars.  $42;  slabs, 
$41  ;  rodB.  $S2. 

Ferroalloys 

' — Home    of    the 
<> 
f 


just  under  200,000  tons  In  the  Connells- 
viile  and  Lower  ConnellsvlUe,  and  the  de- 
crease in  production  continues  this  week. 
Some  ordin.ary  grades  of  foundry  coke  are 
available  at  $4.50.  while  a  few  makers 
quote  $5.50  and  even  $6,  chiefiy  to  protect 
their   contract    shipments. 


FerromAnffttfie 


fur 


(•hl(irlrig    pnln.    fi. 


ares 

80% 

$150,     dcllV- 

II.  s    aVRll- 
'I    Is   llgrht 

-  Dmlnnted. 

1'      at     $42. 


Coke 


C'okt^-    A     meeting    of    coke    otwrators     In 
Ttnlontown  InsI  week  developed  the  Idea  that 

fiirn <■!<'    '..iL-hi    I'.   iirliiK   $4.50  nnd   Ihnt 


MONTHLY  AVERAGE  PRICES  OP  METALS 


Sliver 

New  York 

London 

1917 

1918 

1919 

1917 

I91S 

1919 

Jan   ... 
Feb. .  . . 

Mar 

April... 
May... 
June. . . 
July... 

AU5    ... 

Sept.... 
Oct.... 
Nov.... 
Dec.... 

75.630 
77.585 
73.861 
73.875 
74.745 
76.971 
79.010 
85  407 
100.740 
87.332 
85.891 
85.960 

S8.702 
85.716 
88.082 
95  346 
99.506 
99  500 
99 .  625 
100.292 
101 . 125 
101.125 
101.125 
101.125 

101.125 
tOl.125 
101.125 

36.682 
37.742 
36.410 
36.963 
37.940 
39.065 
40.110 
43.418 
50.920 
44.324 
43.584 
43.052 

44  356 
42  792 
43.r.20 

47  215 
48.9S0 

48  875 
48.813 

49  077 
49.500 
49.600 
4S.969 
48.492 

48  438 
48  027 
48.171 

Year. 

81.417 

96  772 

40.851 

47.516 

New  York 

London 

Copper 

Electrolytic 

Standard 

F.lcctrolyllc 

1918 

1919 

1918 

1919 

1918 

1919 

Jan. . . 
Feb  .  . 
.Mar... 
April.. 
May.. 
June.. 
July.... 
Aug.. . 
Sept.. . 
Oct... 
Nov.... 
Bee... 

23  500 
23  .500 
23  ."iOO 
23  .500 
23.500 
23.500 
25.904 
26.000 
26.000 
26.000 
26.000 
(a) 

(0) 
16.763 
14.855 

110  OOO 
110,00(1 
1 10  000 
110  000 
110. OOO 

110.000 

119.913 
122. COO 
122.000 
122.000 
122.000 
118.447 

92  238 
78  700 
76.821 

125  OOO 
125.000 
125.IXK1 
125  000 
125  000 
125.000 
134.913 
137.000 
137.000 
137.000 

lOR  619 
95  7110 
82  071 

Year 

24.628 

115. .530 

130.507 

(a)  No  Market. 


New  York 

Lot 

don 
1919 

Tin 

1918 

1D1» 

1918 

January 

February 

85.500 

92.000 

(a) 

s 
1 

(0) 
(0) 

(o) 

67.702 
66.801 
67.934 

203.227'   248  5.''.7 
311.5251   223  963 
318.8761   236.843 

329.905  

364.217 
331.925 
360.347 
.380.900 
343.905 
335.543 



i323.650 

|267.736 

Av.  year 

(a) 

1330.138 

(a)  No  average  computed. 


Lead 

New  York 

St.  Louis 

London 

1918  1   1919 

1918 

1919 

1918      1919 

6.7821  5  4.32 

6  684 

5.316 

29.00  37  227 

6.973    5.0.57 

6.890 

4.784 

29.00  28  675 

March 

7.2011   5.226 

7.091 

4.992 

29.00,27.953 

April 

^^^ly 

6.772  

6.701 

29  001 

6.818 

6  704 

7.811  

7.511 

July 

8.0.33 

7.750 

29.00 

8.050 

7.756 

29.00 

8.a50' 

7  7.50 

8.050, 

7  750 

8.050 

7  750 

31.20 

December... 

6.6641 

6.334 

Yew 

7.413! 

7.222 

.30.10 

April 
May. 


New  York    |     St.  I^uli 
1919       1918  I   1019 


7  461 
6.890 
7.314 


7.272  7.66|l   6.922 

6  623  7.639:   6.273 

6.600  7.286    6.160 

6.7181 

I  7.II4I 

7. 791 1 

I  8. 338     

...  S  6.15'    

.  9  092     

»   45 


,141 
7.813 


London 
1919 


emnlns   in   be 
','1    f..r     \prll 

l.lll 

'HP 

n..: 

Y«>r 

:.,r 

t  Aa  n.|v 

Marrb 

Anrll 

May 


STOCK  QUOTATIONS 


N.  Y.  EXCH.t       Apr.    1    BOSTON  EXCH.f  Apr.    1 


Alaska  Gold  M 

Alaska  Juneau 

Aro.Sm.ARe(..com. 
Am.Sm.  ARef..pf . 
Am.Sm.Sec,  pf.,  A 

Am.  Zinc 

Am.  Zinc,  pf 


Batopllas  Min. 


Butte  Cop.  &  Zinc. 

Cerrode  Pasco 

Chile  Cop 


Chlno. , 

Colo.  Fuel  A  Iron.. 

Crucible  Steel 

Crucible  Steel,  pf.. 


Federal  M.*S..pf. 
Great  .Vor..orectf. 
Greene  Cananea... 
Gulf  Statrs  Steel... 


I^ckawanna  Steel. 


.  Conflol 

Ontario  M|n 

Ray  (^on — 

Republic  I.AS..com 
RppubUcI.AS..pf.  . 

8lo98-Sbefneld 

Tennessee  C.AC.. . 

U.  S.  Sieel.  com 

U.S. Steel,  pf 

Utah  Copper 

Va.  Iron  C.  A  ('..    . 
WorthlngtoD  Piimpi 


BOSTON  CURB*    Apr.     1 


Alaska  NtincsCorp 

Boston  Ely 

Boston  A  Mont 

Butte  A  Lon'oDev. 

Calaveras 

Chief  Con 

Contact 

Corblo 

Cortes 

Crown     Reserve. . . 

Crystal  Cop 

EaRleABIueBell... 

First  Nat.  Cop 

Houghton  Copper... 

Intermountaln 

Iron  Blossom 

Iron  Cap 

Majestic 

Mexican  Metals — 
Mines  of  Amerlra. . 
Mojavn  Tunpston.  . 


Pacific  Minos 
Rex  Cons  . . . 
Yukon  Ciold . . 


SAN  FRAN.' 


Gould  A  Curry.  . 
Hale  A  Norrross. 
Jncket-Cr.  Pt  . . . 

Mexican 

Occidental 

Ophlr 

Overman   


.'>n  045      **«vaBP 


Sierra  Nevada . .  . . 

Jinlon  Con 

I'tnh  Con       .      . . 

lielmoni    . 

Jim  lUitler 

MflpVamam      ... 

Midway 

Mnnt  •Tonopfth  .. 

North  StAr 

Rrflcue  Kula 
«>•!  End  t'on     .. 

AilanU     

Booth  

Comb   Frac      .  .  . . 

Florence 

Jumho  Kxtrnston.. 

Kewanas        

Nevada  lUIIS 
Nevada  Packard   . 
Rotiml  Moimiain 


1  02 


tlold  Hoverelm.  . 

Golden  Cyrle 

t  irnntte 

iMhella 

Mary  MeK Inner. 

PortUiKl 

rnl'..'  ■ 


.\dvcnture. . 

Ahmeek 

.\Uomah. . . 


Bonanza   

Biitto-Balaklava., 
(-'alumet  A  Arlx. . , 
Calumet  A  Uecla. . 


F.ast  Butte. . 
Franklin.  . . , 

(Jranby 

Hancock.  . . . 

HiHllpy 

Helvetia 

Indiana 

Tale  Royale . 


Mass   

Mayflower 

MIchlcan 

Mohawk  .  . 
New  Arcndlan. 
New  Cornelia  . 

New  idrla 

North  Butte... 

North  lAke 

Ojlbway 

Old  DomLihiu 


St.  Mary's  M.L.. 

Santa  Fc 

Seneca 

Shannon 

.^hattuck-,\rli 

So.  lAke 

Sti.  I'tah 

Superior. ; . . , 

Siip*>r|or  A  Boat. . 
Trinity 


U.  s  Smelting,  pf . 

Utah  .\pex 

Ctah  Con 

UUh  Metal 

Victoria 

U'lnona 

WnUorlne 


N.  Y.  CURBt 


Butte  A  N.  V 

Butte  Oetrolt 

Caledonia 

Calumet  A  Jerome. . 
Can,  Cop.  Corpn.    . 

Carllain 

Cashboy    

Con.  Arli.Sm 

Con.  Ct>npermloe8 . 

tloldfltld  Cod 

GoMfli-UI  Merger. . . 

Gref'nmoiister 

HeoLiMln 

Howe  Sound 

Jerome  Vorde 

I.uulslana 

Ma^ma 


Richmond 

Rochester  Mintv 
si.  Jiiarph  Lead.. 
Sundard  S.  L... 


rrlbiililrtn  ., 
Troy  \rliona, 
I'nlteil  F.natprn 


Heaver  Con     

mix*™  Ferland. 
UMraa      


IViprpnn  fjike 


itrtrm     t  Last  quotations. 
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FIG.  1.     A  CORNER  IN  A  MODERN  SAMPLING  PLANT.  SHOWING  AN  AUTOMATICALLY  OPERATED  MULLER 

FOR    BUCKING   ASSAY    SAilPLES 

Sampling  Practice  at  Independence  Mill 


By  CLAUDE  T.  RICE 


A  detailed  description  of  the  plant  and  the  meth- 
ods of  sampling  at  one  of  the  newer  mills  of  the 
Cripple  Creek  district  of  Colorado.  Accuracy  is 
increased  by  the  elimination,  as  far  as  practicable, 
of  the  personal  element  and  the  substitution  of 


automatic  appliances  of  proved  efficiency .  Several 
interesting  features  are  mentioned,  including  a 
mechanical  bucking  apparatus  and  a  sample  mixer 
and  divider,  both  of  which  devices  have  proved 
satisfactory  for  the  final  handling  of  the  pulp. 


THE  Independence  mill,  at  Victor,  Colo.,  was  built 
by  the  Portland  Gold  Mining  Co.  to  treat  a  consid- 
erable tonnage  of  custom  ore,  and  an  excellent 
sampling  plant  was  incorporated  in  the  design.  The 
receiving  bins  are  arranged  side  by  side  at  the  head  of 
the  coarse-crushing  building,  and  consist  of  six  150- 
ton  and  six  75-ton  hopper  bins,  over  which  run  a  track 
connecting  with  the  narrow-gage  system  of  the  district, 
and  a  24-in.  track  that  serves  the  mine.  The  ore  is 
crushed  to  1-in.  size  before  going  to  the  bucket  elevator 
serving  the  sampling  mill — first  in  No.  74  D  Gates 
crushers  to  2 1-in.  and  then  in  Garfield  rolls  to  1-in. 
At  the  head  of  the  sampling  mill  is  a  small  hopper  bin 


of  sufficient  size  to  permit  the  remainder  of  the  system 
to  be  cleared  of  ore  before  shutting  down,  in  case  some 
part  of  the  crushing  plant  suddenly  causes  trouble,  as 
well  as  to  provide  sufliicient  ore  to  insure  regular  feed 
through  the  sampling  mill.  The  sample  is  taken  by 
Vezin  cutters,  four  in  number,  each  of  which  takes  a 
one-fifth  cut.  The  first  two  of  these  machines  are  fitted 
with  two  wings,  whereas  the  latter  two  have  four  wings 
each.  Between  each  sampling  the  ore  is  crushed  in 
rolls,  being  fed  to  them  by  a  shaking  tray  feeder  so  as 
to  get  a  thorough  mixing  of  the  pulp  between  samplings. 
The  last  pair  of  rolls  has  the  faces  set  almost  in  contact, 
giving  a  nominal  J-in.  product. 
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The  final  cut  at  the  sampling  mill  is  caught  in  an 
iron  sample  buggy  such  as  is  shown  in  Fig.  2,  in  which 
it  is  moved  about  the  plant  or  stored  until  the  sampling 
results  have  been  accepted  by  the  shipper.  Present  sam- 
pling practice  at  the  Independence  mill  provides  for 
ores  that  assay  |4  or  less  a  ton.  For  that  reason  it  i3 
not  essential  to  mix  the  sample  so  carefully  as  would  be 
required  if  a  $20  ere  was  being  handled,  as  at  the  Gold- 
en Cycle  mill.  This  also  enables  a  satisfactory  sam- 
pling of  the  shipment  to  be  obtained  when  cutting  out 
only  a  l-62-5th  as  the  final  bulk  sample,  even  if  there  is  a 
tendency  for  the  gold-carrying  minerals  to  go  to  the  fine 
sizes.     The  third  of  the  pulp  that  has  been  crushed  the 


present  in  the  construction  of  the  splitter  may  vitiate 
the  results  of  the  sampling,  the  rejection  is  taken  first 
from  one  and  then  from  the  other  side  of  the  machine 
in  splitting  down  custom  ores.  But  as  testing  has  shown 
this  to  be  unnecessary'  to  insure  accuracy  of  sampling, 
and  it  is  now  resorted  to  merely  to  avoid  any  possibility 
of  criticism  by  the  shipper,  this  practice  is  not  followed 
in  the  case  of  company  ore ;  for,  when  it  is  not  done, 
the  sample  can  be  split  down  more  rapidly  and  with 
less  work. 

The  final  reduction  is  done  in  two  small  rooms  parti- 
tioned off  at  one  corner  of  the  roll  floor  of  the  coarse- 
crusher  building.  To  make  the  rooms  as  dust  proof  a3 
possible  they  are  built  with  double  walls,  paper  being 
placed  between  as  lining.  Ample  windows  provide 
plenty  of   light   and,   in   addition,   remove  any   appear- 
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finest  always  carries  at  least  two-thirds  of  the  gold 
in  a  Cripple  Creek  ore,  so  that  one-fifth  is  taken  as  the 
sample  at  each  cutting  down  of  the  pulp  and  the  sam- 
pler is  run  at  as  high  a  spaed  as  is  consistent  with  satis- 
factory results.  Especially  when  the  ore  has  been 
crushed  to  i-in.  size  and  finer  does  the  segregation  of 
the  gold  into  the  fine  pulp  become  markedly  noticeable; 
and  it  is  on  that  account  that  the  last  two  Vezins  are 
made  with  four  wings,  instead  of  with  two,  as  is  cus- 
tomary. 

The  sample,  which,  as  it  comes  from  the  mill,  has, 
with  the  exception  of  balls  of  clay  gouge,  been  crushed 
.so  that  all  will  pass  a  4-mesh  and  50'',  a  lO-mesh 
screen,  is  taken  to  the  plate  room  in  the  buggy  in  which 
it  has  been  caught.  There  the  sample  is  dumped  on 
the  floor,  and  all  balls  of  clay  or  talc  are  chopped  down 
to  4-mesh  before  it  is  mixed  for  final  bulk  splitting  on 
the  Jones  splitter.  This  consists  in  distributing  the 
sample,  a  shovelful  at  a  time,  into  four  pans.  These 
are  made  of  sheet  iron,  with  the  handles  riveted  on  ver- 
tically (see  Fig.  2),  thus  making  it  easier  to  pour  the 
ore  from  them  upon  the  splitter  in  a  regular  and  even 
stream.  As  these  pans  hold  about  80  lb.  when  full,  four 
pans  are  usually  ample.  But  in  case  that  number  should 
prove  insufficient,  the  contents  of  the  four  pans  are 
poured  over  the  splitter  and  then  the  remainder  of  the 
original  sample  is  shoveled  into  the  four  pans  and  this 
last  portion  of  the  sample  split  down  and  added  to  the 
rest  before  any  of  the  pulp  is  cut  down  a  second  time. 

The  Jones  Splitter  Insure.s  Accuracy 

No  other  mixing  is  necessnrj'.  Before  any  of  the 
pulp  is  cut  down,  all  reject  from  the  previous  split  is 
returned  to  the  original  sample  buggy  for  holding  until 
acceptance  of  the  sampling.  This  insures  freedom  from 
mix-ups.     To  minimize  the  possibility  that  inequalities 


I  i<;    :;      s.\,\ii'i,i;  I'Kii.k 

ance  of  secrecy  in  the  sampling.  To  facilitate  shoveling 
and  cleaning,  the  floor  of  the  plate  room  is  covered  with 
turn  sheets,  ((impressed  air  at  ."iO  lb.  per  sq.  in.  is  used 
in  cleaning  up  the  rooms  and  apparatus. 

The  bulk  sample  from  the  mill  is  split  on  the  Jones 
splitter  shown  in  V\g.  2.  This  consists  of  a  cast-iron 
piece  composed  of  24  sections,  each  ?  in.  wide,  that  is 
carried  from  1-in.  board  end-pieces  on  wheels  so  that  it 
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can  be  moved  about  the  plate  room  conveniently.  A 
sheet-iron  hopper  feeds  the  pulp  evenly  over  the  top  of 
the  riffle-casting.  Sheet-iron  doors  confine  the  dust  as  it 
rises  from  the  pulp,  yet  permit  easy  access  to  both  sets  of 
channels  in  case  a  large  piece  of  ore  may  jam  in  them. 
This  splitter  is  made  so  as  to  halve  the  pulp  each  time 
that  the  sample  is  poured  over  it,  and  the  cutting  down 
of  the  sample  is  continued  until  the  pulp  is  brought  down 
to  between  4  and  8  pounds. 

Reject  Sample  Is  Held  in  Buggy 
The  reject  is  then  properly  labeled  and  wheeled  to  one 
end  of  the  plate  room,  where  it  is  held  in  the  original 
buggy  until  the  sampling  is  accepted  by  the  shipper. 
A  5-lb.  moisture  sample  is  taken  from  the  reject,  which, 
after  having  been  dried,  is  returned  to  the  buggy. 

The  samples  are  poured  into  enameled  iron  pans  in  the 
bucking  room  and  properly  labeled.  On  these  labels  the 
company's  lot  number,  the  shipper's  name,  the  ship- 
per's lot  number,  the  car  number  in  which  the  shipment 
arrived  at  the  mill,  the  number  of  the  bin  in  which  the 
shipment  was  stored,  and  the  time  at  which  the  ore  was 
sampled  ave  given  Later,  the  times  when  the  materia!  is 
put  into  the  drier  and  the  grinder,  and  when  it  is  made 
up  into  a  20-oz.  sample  and  sent  to  the  Coard  mixer  and 
divider  are  added.  A  complete  history  of  the  sample 
is  therefore  recorded  on  the  tag  which  accompanies  it. 

A  Usually  Neglected  Feature  of  a  Sampling  Plant 
Has  Received  Proper  Attention 

In  Fig.  3  is  shown  the  drier.  This  consists  of  a  cast- 
iron  front  with  sheet-iron  sides  in  which  are  a  series  of 
steam  coils  forming  12  shelves,  each  of  which  will  carrj' 
three  samples.  It  will  be  noted  that  these  doors  are 
cast  so  that  the  bottom  rim  of  the  door  above  will  catch 
upon  the  nose  tip  of  the  door  below  and  thus  hold  it  open 
— a  convenient  arrangement.  The  coils  are  heated  by 
steam  under  a  pressure  of  15  lb.  per  sq.  in.  Usually 
the  samples  are  allowed  to  dr>'  overnight  before  being 
ground  to  120-mesh.  Enameled  iron  pans  are  used  in 
handling  the  pulps  in  the  bucking  room,  because  they 
are  much  more  easily  cleaned  than  ordinarj'  iron  pans. 
The  moisture  sample  is  weighed  as  soon  as  it  has  been 
dried  and  the  assay  sample  is  sent  on  to  the  pulverizer 
for  fine-grinding  before  being  split  down  to  final  size 
of  20  ounces. 

In  the  McCool  pulverizer  practically  the  whole  sample 
is  reduced  to  120-mesh,  and  little  subsequent  grinding 
is  necessary.  The  machine  will  grind  a  6-lb.  sample  in 
about  half  an  hour,  after  which  it  is  thoroughly  mixed 
by  being  poured  from  one  pan  to  another.  Then  it  is 
split  by  a  small  Jones  splitter  and  adjusted  by  spat- 
ula so  as  to  bring  the  weight  of  the  final  sample  exactly 
to  20  oz.  This  is  then  passed  through  a  120-mesh  screen. 
Less  than  an  ounce  will  remain  as  oversize,  and  this  is 
then  bucked  down  on  the  King-Stanwood  gravity  muUer 
shown  in  Fig.  1. 

The  King-Stanwood  Mechanical  Bucker 

This  simple  and  efficient  device  consists  of  a  muller 
operated  by  a  crank  rod  from  the  driving  disk  of  the 
machine.  On  the  raising  and  lowering  of  the  con- 
necting rod,  the  muller  is  given  a  rocking  motion  that 
simulates  closely  that  imparted  in  hand  bucking.  A 
lever  is  provided  for  raising  it  while  the  pulp  is  being 
swept  off  the  plate.    The  drive  shaft  is  run  at  60  r.p.m. 


by  the  same  5-hp.  motor  that  drives  the  pulverizer.  As 
the  oversize  from  the  20-oz.  final  sample  weighs  less 
than  1  oz.,  it  takes  only  a  minute  or  two  to  grind  it  down 
to  size  with  the  gravity  muller.  This  device  is  made  by 
the  Hassel  Iron  Works,  Colorado  Springs,  Colorado. 

The  ground  oversize  is  put  through  the  120-mesh 
screen  and  added  to  the  rest  of  the  sample,  which  is 
then  poured  into  the  hopper  cone  of  the  Coard  mixer 
and  divided.  There  the  final  sample  is  mechanically 
mixed  and  divided  into  four  parts. 

The  Coard  Mixer  and  Divider 

The  Coard  mixer  and  divider  (Figs.  4  and  5)  is  an 
excellent  device,  for  not  only  is  it  a  time-saver,  but  its 
use  also  insures  freedom  from  any  suspicion  of  par- 
tiality in  the  splitting  of  the  final  sample.  This  is  an 
important  point  when  any  marked  segregation  of  the 
valuable    minerals    results    from    fine-grinding.      When 


FIGS.  4  AND  5.     COARD  MIXER  AND  DIVIDER 

the  quartering  method  is  used,  an  expert  sampler  can 
dishonestly  manipulate  a  number  of  types  of  samples 
in  an  effective  manner  during  the  final  quartering  and 
splitting  operation  if  he  so  desires.  As  the  Coard  mixer 
and  divider  is  entirely  automatic  in  operation,  can  be 
cleaned  quicklj'  after  each  sample  is  put  through  it,  and 
is  so  constructed  that  it  requires  little  attention  to  keep 
it  in  perfect  running  order,  it  deserves  special  mention. 
The  war  has  delayed  its  manufacture,  and,  up  to  date, 
the  machines  have  been  made  by  hand,  and  conse- 
quently only  a  few  are  in  use.  Now  that  the  war  is 
over,  the  inventor,  A.  J.  Coard,  of  Colorado  Springs,  who 
was  formerly  in  charge  of  the  sampling  at  the  Portland 
mill,  intends  to  begin  to  put  them  on  the  market  in  quan- 
tity sufficient  to  supply  the  demand. 

Mixer  and  Divider  Operations 

The  Coard  mixer  and  divider  is  shown  assembled  in 
Fig.  4.  In  Fig.  5,  it  is  shown  taken  apart  as  for  clean- 
ing. It  consists  of  a  mixing  cone  in  which  rotates  a 
mixer  that  ends  in  a  feed  screw  at  the  bottom,  as  can 
be  seen  in  Fig.  5.  From  this  mixing  hopper  the  pulp 
is  fed  on  to  the  slightly  concaved  base  of  an  inverted 
cone  that  rotates  at  600  r.p.m.    From  this  cone  the  pulp 
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is  thrown,  by  centrifugal  force,  against  the  sides  of 
a  glass  cylinder,  and  falls  down  into  a  stationary  split- 
ter that  divides  the  pulp  into  four  approximately  equal 
parts.  These  four  samples  then  feed  through  spouts 
down  into  the  hoppers  of  the  sample-cup  spider,  which 
rotates  at  200  r.p.m.  in  an  opposite  direction  to  that  of 
the  cone,  and  which  carries  four  cups  that  receive  the 
final  samples.    The  control  samples  are  poured  from  the 


FIG.    6.      RO-T.'^P  .'JCREEXING  DEVICE 

cups  into  envelopes,  which  are  properly  labeled  and  then 
sealed.  An  attempt  was  made  to  design  the  mixer  and 
divider  so  that  the  four  controls  would  be  caught  di- 
rectly in  the  envelopes  and  sealed  without  any  handling 
of  the  pulps  by  the  person  p.ssigncd  to  the  work,  but 
that  was  found  impracticable. 

The  device  is  contained  in  a  glass  case  to  protect  it 
from  dust.  A  *-hp.  motor  drives  the  mixer  and  divider, 
which,  owing  to  its  design  and  construction,  is  easily 
taken  apart  and  cleaned  by  compressed  air  after  a  sam- 
ple has  been  put  through  it.  The  device  has  been  in 
use  for  several  years  under  the  severest  of  tests,  and 
has  been  found  thoroughly  satisfactory. 

Probably  no  ore  except  one  containing  metallics  is 
more  difficult  to  sample  and  to  divide  than  is  the  higher- 
grade  Cripple  Creek  ore.  The  tellurides  are  rich  in 
gold,  and,  in  the  crushing  of  the  ore,  they  invariably 
break  up  considerably,  with  the  result  that  the  bulk  of 
the  gold  is  scattered  through  the  pulp  in  the  form  of 
minute  particles  of  rich  telluride. 

Mechanical  Screening  Adopted  in  the  Laboratory 
Fob  Screening  Dried  Mill  Samples 

In  Fig.  6  is  shown  the  Ro-Tap  screen  made  by  the 
Tyler  Company,  used  in  the  cyanide  laboratory  of  the 
Independence  mill  for  screening  the  mill  samples  after 
they  have  been  dried.  On  pulps  resulting  from  fine- 
grinding  of  ore  from  the  Independence  and  Portland 
mines  and  dumps,  this  screen  works  admirably.  But 
there  are  certain  ores,  for  instance  this  very  Cripple 
Creek  ore  after  it  has  been  roasted,  which  will  not 
screen  properly  when  dry.  In  such  cases  a  Ro-Tap  or  any 
similar  device  is  not  satisfactory.  At  the  Independence 
mill  the  time  necessary  for  putting  the  dr>-  pulp  through 
the  scries  of  screens  has  been  found  by  testing,  and  an 
allowance  made  for  safety.  At  stated  intervals  the  Ro- 
Tap  is  stopped,  and  the  wa.Mhers  u.wd  on  the  different 
screens  are  changed  from  one  side  of  the  pans  to  the 
other,  so  aa  to  vary  their  paths  of  travel,  and  thus  in- 
sure thorough  rolling  of  the  pulp  on  the  different  screen 
surfaces. 


The  Future  of  Geo-Chemistry* 

Speaking  recently  at  a  joint  meeting  of  the  Liverpool 
Section  of  the  Society  of  Chemical  Industry  and  the 
Liverpool  Geological  Society,  H.  W.  Greenwood  said  that, 
to  the  geo-chemist,  everj-  rock  might  be  regarded  as 
one  of  many  components.  Every  change  involved  a 
change  of  equilibrium.  In  the  study  of  these  changes 
lay  the  province  of  the  geo-chemist.  The  author  referred 
to  the  work  of  van't  Hoff,  Liebig,  and  others,  in  the 
study  of  geo-chemistrj-  and  mineralogj-,  and  of  Ameri- 
can investigators  of  recent  times.  They  had  proved  that 
research  paid,  and  paid  handsomely.  Reference  was 
made  to  potash  as  a  substance  to  which  attention  was 
now  being  drawTi,  and  of  the  values  of  furnace  dust  as 
a  source  of  potash.  It  was  clear,  Mr.  Greenwood  said, 
that  much  of  the  future  supply  of  potash  must  come 
from  furnace  dust.  Of  35,000  tons  of  potash  required 
per  annum,  it  was  estimated  that  15,000  tons  could  be 
obtained  from  the  furnaces  of  Great  Britain.  That 
was  a  low  estimate,  and  it  should  not  be  difficult  to 
double  it  by  the  methods  invented  by  Kenneth  Chance. 
Regarding  feldspars,  the  speaker  thought  it  a  waste  of 
time  to  deal  with  these,  when  thousands  of  tons  of 
potash  could  be  extracted  as  byproducts  from  present 
industries.  As  a  source  of  potash  alone  the  feldspar  in- 
dustry had  no  future  whatever. 

Noting,  in  passing,  Indian  and  Italian  sources  of 
materials  from  which  potash  could  be  obtained,  the  lec- 
turer next  referred  to  the  large  deposits  of  volcanic 
lavas.  He  thought  that  in  these  deposits  there  was  a 
field  that  would  pay  for  chemical  investigation,  and 
that  further  experiments  should  be  performed.  The 
work  could  be  carried  out  in  electric  furnaces.  If  the 
methods  proved  feasible,  it  would  then  be  possible  to 
prepare  silicates  of  known  quality- ;  and  the  information 
gained  would  be  of  great  use  to  the  ceramic  industries, 
and  would  possibly  be  the  means  of  utilizing  vast 
quantities  of  material  which  were  not  now  available,  in 
those  industries,  owing  to  deleterious  matter.  All  of 
the  scientific  work  of  those  industries  lay  in  geo-chem.- 
ical  investigation. 

Refractories  for  furnace  work  were  to  be  obtained, 
Mr.  Greenwood  declared,  but  it  was  different  when  the 
question  of  high-temperature  research  and  investiga- 
tion was  approached.  Modern  methods  of  metallurgy 
demanded  control  of  a  totally  different  character  from 
that  of  the  past.  He  alluded  to  zirconium,  tungsten,  and 
corundum  as  valuable  refractories.  I nvesti (rations  of 
these  were,  however,  wanted,  because  furnace  work  in 
the  future  would  depend  on  possessing  the  perfect  re- 
fractory. 

Speaking  of  the  distillation  of  coal  and  shales,  Mr. 
Greenwood  said  that,  in  1918,  it  was  found  possible,  on 
results  obtained  by  the  Glover-West  retorts,  to  obtain 
a  valuable  fuel  oil  for  use  by  the  navj-.  It  was  most  im- 
portant that  a  supply  of  fuel  oil  not  only  for  the  na\-y, 
but  for  the  mercantile  marine,  and  for  other  uses, 
should  be  obtained  from  that  source.  It  seemed  to  him 
that  a  more  progressive  policy  of  research  was  called 
for  in  that  direction  and  in  other  directions  also.  It 
was  well  known  that  some  of  the  bituminous  shales 
had  been  found  to  yield  as  much  as  30  gal.  of  oil  per  ton. 
The  bituminous  bods  in  Yorkshire  yielded  considerable 
amounts  of  shale,  and  it  would  be  desirable  to  direct  at- 
tention to  the  question  of  recovering  the  oil  contained. 


•  Ahslrnotpd    from    tho    Chemical    Trade   Journal    and    Chemicai 
Knpinrrr,  Jiin.  IS.  1 9 1 9.  p.   SO. 
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Magnesite  on  the  Island  of  Margarita 


Bv  CHARLES  F.  Z.  CARACRISTP 


Magyiesite  is  an  important  industrial  mineral, 
and  the.  presence  of  large  deposits  of  it  accessible 
to  ocean  transportation  is  of  considerable  inter- 
est. Little  success  has  attejided  the  efforts  to 
exploit  these  deposits,  and  whether  magnesite  can 
be  produced  from  them  in  competition  with  other 
sources  of  supply  at  present  is  open  to  question. 

THE  growi:h  of  the  market  for  magnesite  in  recent 
years  has  stimulated  prospecting  for  this  mineral 
in  many  parts  of  the  world.  The  shortage  of 
ships  and  the  consequent  lack  of  tonnage  space  due  to 
the  war  have  not  only  made  importations  from  Greece, 
formerly  one  of  the  principal  sources  of  American  sup- 
ply, impossible,  but  also  prevented  the  working  of  the 
considerable  magnesite  deposits  of  the  island  of  Mar- 
garita, Venezuela. 

The  island  of  Margarita  is  geologically  a  post-Eocene 
intrusion.  It  lies  11  miles  north  of  continental  Vene- 
zuela and  190  miles  northeasterly  from  the  port  of  La 


lowing  latitude  11°  N.,  of  34  miles  and  a  width  of  l6 
miles  from  north  to  south.  Although  the  island  of  Mar- 
garita was  first  occupied  by  the  conquerers,  and  settle- 
ment began  in  1520,  there  exists  no  map  of  the  territory 
except  the  outline  charts  of  the  navies  of  the  world' 
based  on  the  old  Spanish  data,  slightly  revised  but  as 
a  whole  incorrect.  The  government  of  Venezuela  is 
now  compiling  a  map,  but  as  it  is  not  based  on  an- 
actual  survey  it  will  have  little  value.  The  Cerro  de  la 
Vega  Mountain,  reaching  an  altitude  of  nearly  10,000' 
ft.,  is  in  Margarita  proper.  The  Cerro  de  San  Fran- 
cisco Mountain  is  in  Macanao,  and  reaches  an  altit«d€= 
of  7210  ft.  There  are  many  other  high  peaks  on  thS 
island.  The  census  of  the  island  gives  70,000  inhabi- 
tants, but  I  am  of  the  opinion  that  50,000  is  probably 
nearer  the  actual  figure.  I  estimate  that  Macanao  has 
less  than  1200  inhabitants,  and,  owing  to  the  fact  that 
they  live  entirely  in  towns  and  villages,  the  greater 
part  of  the  area  of  the  island  being  mountainous,  it  is 
probable  that  90%  of  the  population  occupies  less  than 
75  square  miles.  The  island  is  barren,  and  rain  is  not 
abundant.     Sometimes  three   years  pass   without  rain 


i  SERPENTINE  ROCKS  IN  WHICH 
MAGNESITE  DEPOSITS  OCCUR 
Stt  SEDIMENTARY  ROCKS 
WORKINGS 


MARGARITA  ISLAXD 
From  a  U.  S.  Hydrographic  Survey  Map 


Guayra  and  is,  in  realitj',  two  islands  connected  by  a 
sand  strip.  An  examination  has  convinced  me  that  the 
two  islands  were  formed  at  approximately  the  same 
geological  time  and  that  they  were  eventually  connected 
by  coral  beds,  which  are  now  covered  with  sand  and  a 
soft  tufa  composed  of  limestone,  silica,  and  iron  oxide, 
together  with  cemented  gravel  and  other  shore  wash. 
The  western  part  of  the  island  is  known  as  Macanao, 
and  contains  an  area  of  110  square  miles;  the  eastern 
section,  or  Margarita  proper,  contains  272  square  miles. 
The  neck  connecting  the  two  has  an  area  of  36  square 
miles.    It  has  a  maximum  length  from  east  to  west,  fol- 


•  Geologist  and  consulting  mining  engineer.  Macuto.  Venezuela. 


enough  to  develop  a  crop,  and  even  drinking  water  is 
scarce. 

All  of  the  island  except  the  area  lying  to  the  south- 
east and  embraced  by  a  line  drawn  from  Piedras  Negra 
Point  to  the  northwestern  extremity  of  the  salt  water 
lake  known  as  Laguna  Chica  on  the  U.  S.  Hydrographic 
Survey  map,  shown  on  this  page,  and  the  western  ex- 
tremity of  Macanao,  is  composed  of  basic  igneous  rock.*', 
peridotite,  pyroxenite,  dunite,  serpentine,  talc,  diorite, 
andesite,  amphibole  and  a  schistose  rock  that  I  have 
not  been  able  to  classify  definitely.  The  amphibole, 
serpentines,  soapstones  and  talcs,  with  their  associate 
minerals,   pargasite,   asbestos,   actinolite   and   chromite 
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in  small  quantities,  are  associated  with  wolchonskoite 
and  other  chrome  ochers,  and  magnesite. 

The  line  of  contact  between  the  igneous  intrusions 
and  what  appear  to  be  the  upper  Cretaceous  sedi- 
mentarj-  beds,  forming  the  apex  of  a  northeast  and 
southwest  anticline,  is  a  siliceous  limestone  crystallized 
into  a  compact  gray  marble.  This  anticline  is  trace- 
able from  Point  Piedras  to  Laguna  Chica,  a  distance  of 
11  miles  in  a  straight  line.  It  is  well  defined,  and  the 
formation  that  lies  to  the  south  of  and  parallel  to  it 
consists  of  soft  limestone,  lignitic  shales,  and  transition 
beds.  The  shales  are  exposed  and  can  be  best  studied 
on  the  seashore  at  the  Port  of  Pompatar. 

At  the  extreme  western  end  of  the  island,  known  as 
Macanao,  metamorphic  shales  are  found,  but  I  am  not 
certain  whether  these  shales  are  of  sedimentarj'  or 
igneous  origin.  I  am  led  to  refer  to  them  as  metamor- 
phic because,  at  a  point,  Boca  Chica,  at  Punta  Arenas,  I 
found,  in  1916,  petroleum  seepage,  and  also  owing  to 
the  fact  that  to  the  east  in  the  mountains  I  found  what 
appears  to  be  the  contact  with  the  basic  igneous  rocks 
forming  San  Francisco  peak  in  the  Macanao  uplift. 
The  seepage  seems  to  offer  hope  that  petroleum  may  be 
developed  at  or  near  this  point. 

Minerals  of  Economic  Importance 

The  only  minerals  of  economic  value  found  on  the 
island  are  magnesite  and  talc.  When  I  undertook  the 
investigation  of  the  deposits,  in  1916,  I  found  that 
there  existed  no  data  on  the  subject  except  such  as  had 
been  published  by  a  German  promoter  who  operated  in 
the  United  States,  and  who  had  apparently  little  accu- 
rate knowledge. 

On  the  island  of  Margarita,  the  magnesite  is  found 
in  two  forms,  first,  in  veins  and  seams,  usually  not 
continuous,  in  the  serpentine,  similar  to  the  deposits  in 
California;  and,  secondly,  in  deposits  of  large  area 
occupying  troughs  composed  of  amphibole,  pargasite 
and  serpentine.  The  troughs  are  usually  V-shaped  and 
vary  in  width  between  wide  limits.  They  are  from  5 
to  200  ft.  deep.  The  larger  deposits  are  assumed  to  be 
200  ft.  in  depth,  although  no  excavations  have  been  made 
to  that  distance  from  the  surface,  but  some  workings 
on  the  deposits  and  tests  indicate  even  greater  depths. 
I  have  found  that  the  deposits  rise  from  the  sea  level 
to  a  height  of  over  1000  feet. 

The  widest  trough  is  at  the  Maneiro  ranch.  The 
width  of  the  deposit  here  is  284  ft.  The  channels  that 
hold  the  magne.'^ite  have  been  eroded  in  the  basic  rocks 
by  ancient  streams,  as  may  be  .seen  at  the  Puerto  Viejo 
quarries,  which  I  operated  in  1917.  The  removal  of  the 
magnesite  leaves  an  opening  such  as  would  result  from 
erosion  by  water,  and  the  mineral  does  not  follow  the 
crevices  caused  by  the  cooling  of  the  igneous  rocks,  as 
might  be  expected  had  the  magnesite  been  formed  prior 
to  the  troughs.  Also,  at  the  bottom  of  the  magnesite, 
at  the  quarry  known  as  the  Manzanillo,  I  found,  on  the 
contact  with  the  amphibole,  water-worn  gravel  made  up 
of  peridotite  and  some  opal.  The  magnesite  found  in 
these  troughs  consists  of  n  honeycomb  interlacing  of 
earns  that  invariably  inclose  a  fine  sand.  It  is  me- 
1  hanicnlly  inclosed  within  the  magnesite,  as  has  been 
Mhown  by  the  microscopic  examination  of  hundreds  of 
.xamplrs  and  by  analyses.  At  one  point,  known  as 
Hisgo  (juarry,  at  Puerto  Viejo,  the  sand  contains  con- 
siderable iron  oxide,  and  it  has  formed  a  hard  concrete 
that  disintegrates  on  exposure  to  the  atmosphere.    The 


sand  inclosed  is  usually  fine  enough  to  pass  a  screen  of 
from  80  to  100  mesh.  The  sands  contain  less  than  4% 
magnesia,  ll'^c  alumina  and  in  rare  cases  lime  varying 
from  one-half  of  1%  to  2';^.  I  have  found  at  the  quarry 
known  as  La  Plata,  at  Puerto  Viejo,  as  much  as  2^r  of 
Cr,0;,  but  this  was  in  a  few  exceptional  cases.  There 
is  little  doubt  that  the  magnesite  was  deposited  in  the 
troughs  subsequent  to  their  formation.  The  precipi- 
tation of  the  magnesium  carbonate  was  probably  due 
to  the  magnesia-laden  waters  coming  in  contact  with 
the  carbon  dioxide  liberated  by  decomposing  organic 
matter. 

There  is  no  doubt  that  the  mountainous  region  on  the 
slopes  of  which  the  magnesite  is  found  has  lost  much 
of  its  height  through  erosion.  Though  the  magnesite 
itself  is  of  characteristic  hardness,  it  has  been  the  prac- 
tice to  work  it  with  picks,  owing  to  the  fact  that  the 
walls  of  the  stockwork  are  usually  thin  and  offer  little 
resistance.  Associated  with  the  serpentine  at  various 
points  I  found  outcroppings  of  arfvedsonite  carrj'ing  a 
high  percentage  of  soda,  as  much  as  20%  in  one  instance 
and  as  low  as  4'"c  in  another;  also  actinolite  and  antho- 
phyllite,  the  latter  carrying  25%  magnesia  and  51 ''r 
silica.  These  conditions  are  general  and  refer  to  the 
Juan  Griego-Mata  Siete  belt,  which  covers  the  north- 
eastern portion  of  the  island,  and  apply  to  all  the  de- 
posits that  exist  in  association  with  sand  and  refilled 
superficial  channels  that  were  untouched  by  the  igneous 
flows.  The  probability  is  that  the  carbonate  of  mag- 
nesia is  genetically  related  to  the  breaking  down  of 
the  serpentine  and  other  silicates  of  magnesia.  The 
presence  of  soda  and  iron  found  in  the  anthophyllite 
and  arfvedsonite  might  also  have  assisted  the  work  of 
decomposition.  I  probably  should  not  have  stated  that 
"these  conditions  are  general,"  because  they  are  modi- 
fied by  the  substitution  of  inclosed  clays  in  place  of  sand, 
but  the  analysis  of  the  sand  and  the  clay  varies  only 
slightly,  the  clay  carrying  lime  in  greater  quantities. 

The  troughs  or  channels  that  carry  the  magnesite  in 
many  instances  radiate  from  the  center  of  the  mountain 
cones  or  peaks.  Thus  the  deposits  are  like  the  spokes 
of  a  wheel,  and  the  principal  peaks  are  the  centers  or 
hubs.  However,  the  general  topography  of  the  region  has 
undergone  a  marked  change  since  the  deposits  were 
formed;  but  this  change  was  caused  by  erosion  and  not 
by  subsequent  movements.  These  conditions  are  notable 
at  the  San  Jose,  Triano,  Pueblo  Viejo,  and  Maneiro  out- 
croppings. In  the  mountains  of  San  Juan  similar  con- 
ditions are  found. 

At  the  village  of  Alta  Gracia,  northeast  of  Juan 
Griego,  the  magnesite  is  found  under  conditions  almost 
identical  with  those  existing  in  the  Deer  Creek  de- 
posits of  Tulare  County,  Calif.  A  4i-ft.  vein  has  been 
opened  under  my  direction,  and  appears  to  extend  for 
a  distance  of  :?000  ft.,  cutting  across  a  mountain  known 
as  the  Cerro  Grande.  The  magnesite  is  found  on  tho 
contact  between  decomposed  serpentine  and  amphibole. 
The  prospecting  work  done  was  not  sufficient  to  justif> 
me  in  making  a  definite  statement  as  to  the  exact  size 
of  this  particular  deposit. 

The  Alta  Gracia-Pedro  Gonzalez  deposits,  known  as 
the  Cerro  Grande  group  of  prospects,  have  a  supply 
of  magnesite  in  vein  form  of  approximately  420,000 
tons,  according  to  estimates  made  by  Dr.  Amadoe  Her- 
nandez, Venezuiean  government  engineer.  My  own  esti- 
mate, however,  is  far  below  this  figure. 

It  is  practically  certain  that  these  deposits  will  not 
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be  developed  so  long  as  the  magnesite  previously  de- 
scribed is  available,  because  of  the  lower  cost  of  mining 
the  trough  deposits  in  comparison  with  the  higher  cost 
of  mining  the  magnesite  found  in  veins  and  stockworks. 

Estimated  Quantity 

I  estimate  the  supply  of  magnesite  on  the  island  of 
Margarita  to  be  distributed  about  as  follows : 

Tons 

Cerro  Grande  deposits,  including  Pedro  Gonzalez 300,000 

Pueblo  Viejo-El  Taque  deposits     200,000 

Manzanillo-Estacia-Mata  Siete  deposits  700,000 

Tirano-Asuncion  deposits     250,000 

San  Juan  deposits   400,000 

Macanao  deposits  (approximated) 350.000 

Total  estimated  supply 3,200,000 

The  methods  of  mining  the  magnesite  used  up  to  the 
present  have  been  of  the  most  primitive  type — pick, 
shovels,  and  wheelbarrows.  It  must  be  remembered, 
however,  that  the  work  accomplished  has  been  mostly 
for  the  benefit  of  the  promoters  and  the  local  manage- 
ment. In  a  country  that  has  practically  no  skilled  labor, 
the  less  machinery  introduced  the  better ;  that  is,  unless 
the  work  is  to  be  carried  out  on  a  large  scale,  such  as 
will  justify  the  bringing  in  of  foreign  mechanics  and 
miners.  The  most  important  property  on  the  island, 
known  as  Estacia,  recently  purchased  by  a  New  York 
company,  as  well  as  other  deposits  in  the  region  covered 
by  the  Manzanillo-Estacia-Mata  Siete  group,  can  be  suc- 
cessfully operated  by  the  use  of  steam  shovels.  The 
deposits  of  the  Pueblo  Viejo  and  Tirano  groups  that 
lie  near  the  Caribbean  Sea  can  probably  be  cheaply  oper- 
ated by  the  hydraulic  system,  using  salt  water  for  the 
purpose.  The  hydraulic  system  cannot  be  applied  in 
the  quarries  in  the  interior  of  the  island,  because  of 
the  scarcity  of  water.  The  steam  shovel  and  the  use 
of  screens  are  next  lowest  in  cost  of  operation. 

Costs  and  Analyses 

The  experimental  work  which  I  conducted  at  Pueblo 
Viejo  proved  that,  at  that  particular  point,  the  cost  of 
production  of  magnesite  ready  for  shipment  was  $3.15 
per  metric  ton.  This  was  by  hand  work.  At  other 
points  the  cost  was  only  $1.80,  but  both  estimates  in- 
cluded the  cost  of  stripping  the  quarries.  This  expense 
should  and  can  be  reduced  to  $1  per  ton  at  the  quarry  by 
operating  with  machinery  and  on  a  large  scale. 

An  analysis  of  samples  taken  at  Alta  Gracia  gave  the 
following : 

Per   Cent. 

Masnesia  (MgO) 47  1 3 

Carbon  dioxide  (CO,) 5 1   08 

Lime  (CaO)      0.22 

Ferric  oxide  (FjO,) 0  38 

Silica  (SiOJ    : 0  26 

Alumina  oxide  (AUO,) 070 

99.77 

One  sample  taken  from  the  Alta  Gracia  vein  gave 
2.23 "^f  sodium  carbonate;  another  contained  0.37 ^v^  of 
potash,  and  still  another  gave  the  surprising  result  of 
51.88'^c  MgO.  This  test  was  made  in  Virginia,  in  1915, 
and  I  was  at  a  loss  to  learn  where  the  error  was,  but 
found  when  I  examined  the  property  that  the  mag- 
nesite in  spots  was  filled  with  shot-like  concretions. 
These  on  examination  proved  to  be  magnesium  oxide. 
As  under  the  microscope  these  concretions  showed  iron 
stains,  and  analyses  gave  4%  ferrous  carbonate  (not 
Fe,OJ,  I  am  inclined  to  believe  that  the  difference  was 
due  to  the  chemical  change  brought  about  by  the  iron 
carbonate. 


The  average  of  a  number  of  analyses  in  the  Pueblo 
Viejo  belt  gave  the  following: 

Per  Cent. 

Magnesia  (MgO) 46.  71 

Carbon  dioxide  (CO,) 51.18 

Lime  (CaO) 0. 05 

Ferric  oxide  (Fe.O.) 0.  26 

.Silica  (SiO,) 0.30 

Alumina  (A1,0,) 0  09 

98  59 

The  average  of  62  analyses  of  the  Estancia  pros- 
pect gave: 

Per  Cent. 

Magnesia  (MgO) 47.  68 

Carbon  dioxide  (CO.) 50. 98 

Time  (CaO) 0.07 

Ferric  oxide  (Fe.O.) 0   19 

Silica  (SiOs) 0  24 

Alumina  (Al,0,) 0   15 

99.31 

There  is  little  doubt  as  to  the  value  of  the  mag- 
nesite deposits  of  the  island  of  Margarita,  but  the  oper- 
ation of  the  mines  depends  upon  the  ability  of  the 
Venezuelan  government  to  control  certain  influences 
that  dominate  the  local  courts  of  the  island.  To  this 
end  General  Gomez,  the  president,  is  said  to  be  de- 
voting his  attention,  and  it  is  probable  that  he  will  suc- 
ceed in  eliminating  the  impediments  that  have  inter- 
fered with  the  development  of  the  magnesite  industry. 
The  cessation  of  operations  by  the  only  two  companies 
working  mines  on  the  island,  owing  to  local  difficulties, 
has  thrown  300  men  out  of  employment  and  injured 
some  American  interests. 


Auxiliary  Power-Plant  Requirements* 

In  steam  plants  power  is  required  for  running  a  num- 
ber of  auxiliaries,  such  as  coal-handling  apparatus, 
stokers,  boiler-feed  pumps,  and  circulating  pumps.  The 
methods  used  for  obtaining  this  power  are  determined 
as  a  compromise  between  reliability,  convenience,  ther- 
mal economy,  and  financial  economy.  A  careful  con- 
sideration of  all  the  methods  warrants  the  following 
conclusions: 

1.  The  smallest  thermal  cost  for  auxiliary  power  is 
incurred  when  generated  by  steam  with  complete  ab- 
sorption of  the  exhaust  in  the  feed  water. 

2.  The  greatest  possible  part  of  all  of  the  auxiliary 
energj'  required  can  be  obtained  in  this  way  when  the 
steam  drives  used  with  the  auxiliaries  have  the  great- 
est possible  thermal  efficiency. 

3.  Auxiliary  power  in  excess  of  that  obtainable  with 
exhaust  steam  absorption  can  be  procured  from  the 
main  generators  in  electrical  form  at  a  lower  thermal 
cost  than  in  any  other  way. 

To  these  conclusions  may  now  be  added  two  commonly 
known  facts : 

1.  The  increasing  price  of  fuel  is  leading  more  cen- 
tral stations  to  the  use  of  economizers. 

2.  The  greatest  saving  is  effected  with  economizers 
when  the  water  supplied  them  is  at  the  lowest  permis- 
sible temperature.  This  value  is  probably  somewhere 
between  120°  and  150°  F.,  depending  upon  the  type 
of  economizer  used  and  the  degree  of  care  with  which 
it  is  operated. 

Because  the  Hostilities  Are  Over  do  not  shift  into  care- 
less spending,  but  thrift  forward  into  wise  saving.  Buy 
W.  S.  S. 


•Abstracted  from  Technical  Paper  204,  "Economical  Operation 
of  Steam  Turbo-Electric  Stations,"  Bureau  of  Mines.  Department 
of  the  Interior. 
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Sources  of  Basic  Refractories 

By  J.  SPOTTS  McDOWELL  and  RAYMOND  M.  HOWE 


MAGNESITE  is  an  important  refractor>'  in  open- 
hearth,  heating,  and  electric  furnaces  for  steel 
making  and  in  many  of  those  employed  in  the 
metallurgj'  of  copper  and  lead.  It  is  sold  in  the  form  of 
brick,  finely  ground  "furnace  magnesite"  for  brick  lay- 
ing, and  dead-burned  grains  for  making  and  repairing 
furnace  bottoms.  The  latter  are  a  mixture  of  granules 
varying  in  size  from  pieces  of  about  i  in.  diameter  to 
fine  but  sandy  particles.  Dead-burned  magnesite  re- 
sults from  calcining  the  crude  or  lightly  burned  mineral 
at  a  temperature  that  will  not  merely  drive  off  prac- 
tically all  the  CO,,  but  will  also  cause  sintering  of  the 
particles.  During  this  process  the  pieces  shrink  con- 
siderably and  become  hard,  dense,  and  inert  to  atmos- 
pheric moisture  and  CO,;  under-burned  material,  on  the 
other  hand,  will  hydrate  on  exposure  to  the  air.  A  small 
percentage  of  ferric  oxide  seems  to  be  necessary  for  the 
production  of  a  satisfactory  sinter;  from  4.5  to  8';c  in 
the  dead-burned  grains  is  considered  the  most  desirable 
amount. 

Dolomite  has  been  little  used  for  brick  making  in  the 
United  States,  but  it  is  prepared  for  use  in  the  granu- 
lar condition,  calcined  or  "doubled-burned,"  and  is  the 
principal  ingredient  of  several  materials  offered  for 
sale  under  various  trade  names  for  refractory  purposes. 
Dolomitic  refractories  are  almost  wholly  confined  to 
the  openhearth  and  electric  furnaces,  where  they  are 
used  for  fettling  and  as  substitutes  for  magnesite. 

Much  more  magnesite  and  dolomite  are  used  for  basic 
openhearth  steel  making  than  for  all  other  refractory 
purposes.  The  hearth  of  the  furnace  is  usually  built  up 
of  magnesite  brick  and  dead-burned  grain  magnesite, 
so  laid  that  the  brick  base  is  protected  by  a  working 
bottom  of  the  granular  material.  The  latter  is  sintered 
into  place  in  layers  i  to  1  in.  thick  to  a  total  depth  of  12 
to  18  in.  at  the  center  of  the  furnace.  After  each  heat, 
burned  dolomite  is  thrown  against  the  banks  as  high  as 
it  will  stick,  and  all  holes  in  the  bottom  are  filled.  At 
most  plants  such  holes,  at  the  end  of  each  week,  are 
also  carefully  filled  with  dead-burned  grain  magnesite. 
For  temporary  patching,  dolomite  is  generally  used,  as  it 
sets  more  quickly  than  is  the  ca.se  with  magnesite  and 
its  first  cost  is  less. 

Prior  to  1914,  the  world's  supply  of  refractory  mag- 
nesite came  almost  wholly  from  the  crj'stalline  de- 
posits of  Austria-Hungary.  Its  superiority  lies  in  its 
high  refractoriness  and  long  range  of  vitrification, 
which  enable  it  to  frit  together  at  high  temperatures 
without  fusion  or  excessive  softening.  These  properties 
are  imparted  by  a  fairly  high  content  of  iron  oxide,  to- 
gether with  an  extremely  low  percentage  of  harmful 
impurities.  The  dead-burned  Austrian  magnesite  sold 
in  the  United  States  had  the  following  range  of  analy- 
sis: MgO,  83.7  to  87.3%;  CaO.  1.9  to  3.9%;  SiO„  1.1 
to  4.1':,  ;  Fe,0.  and  A1,0„  4.7  to  8.6%.  With  the  ces.sa- 
tion  of  shipping  from  Austria,  magnesite  was  imported 
from  Greece  and  ('anadn,  domestic  deposits  were  de- 
veloped, and,  as  a  temporary  expedient,  dolomite  was 
substituted  for  magnesite  where  practicable.  The  de- 
posits of  this  country  are  now  developed  sufficiently  so 


*Abiitracted  from  a  paper  presented  nt  the   New   York  meetlnK 
of  Uia  A.   I.   M.    M     K..  February.    19l!i 


that  an  adequate  supply  is  available  and  ample  reserves 
are  blocked  out  to  last  many  years.  Table  I  shows  the 
great  expansion  of  domestic  production  since  1914.  All 
figures  are  reduced  to  a  calcined  basis,  assuming  2  tons 
of  crude  magnesite  equal  to  1  ton  of  calcined. 

T.\BLE  I      TOTAL  MAGNESITE  CONSUMPTION  OF  INITED  STATES 
ON  A  CALCINED  B.\SIS 

1913  1914  1915            1916  1917 
Net  Tods; 

Imported 173.719  128,494  51.458  46.941  19,093 

Domostic 4.816  5.646  15,250  77,487  158,419 

Total 178,535       134,140        66.708       124.428       177.512 

At  the  beginning  of  the  war,  the  refractory  manu- 
facturers were  crippled  by  a  lack  of  calcining  facilities, 
because  the  Austrian  material  had  been  imported  in  the 
calcined  condition.  The  low  iron  content  of  the  avail- 
able magnesite  caused  additional  difficulties.  To  obtain 
the  proper  sintering  and  bonding  properties,  it  became 
necessary  to  add  iron  oxide  and  to  incorporate  it  thor- 
oughly by  burning  at  an  extremely  high  temperature. 
Magnesite  thus  treated,  if  sufficiently  low  in  harmful 
impurities,  is  a  high-grade  refractory  and  has  given 
conspicuously  satisfactory  service. 

Grecian  Deposits 

The  deposits  of  Greece  are  of  the  amorphous  type, 
and  had  been  operated  on  a  large  scale  for  many  years, 
but  their  output  was  rapidly  increased  after  the  war 
began.  A  considerable  amount  of  magnesite  was  im- 
ported from  Greece  in  1915  and  1916,  but  shipments 
were  suspended  late  in  the  latter  year.  Much  of  the 
Grecian  product  is  of  exceptional  purity,  as  shown  by 
the  accompanying  typical  analysis  of  crude  rock,  though 
some  of  the  imported  material  was  high  in  CaO  and 
SiO„  owing,  doubtless,  to  improper  selection  at  the 
mines.  The  percentage  of  impurities  after  calcination 
will  be  practically  double  these  figures,  an  account  of 
the  loss  of  CO,. 

TABLE  11      ANAI.YSE.S  OF  CKLDE  M.\GNES!TE  FROM  GREECE 

Per  Cont.  Per  Cent.  Per  Cenl.  Per  Cent.  Per  Cent. 

.SiO,   0  67             0  46  I    19  1.63             2  28 

AI.O,  and  Fe.O,  .                I)  30             0  50  0  43  I   36            0  19 

CnO    0   92               1    24  0   80  I    44               1    56 

MkO   46  06           46  22  45  83  45  75  44  78 

Ignition  loss                          52   16           5151  50  42  49  88  49  76 

100  II     99  93     98  67    100  06     98  57 

The  magnesite  of  the  Greenville  District.  Quebec,  is 
white  to  grayish,  finely  crj-stalline,  and  high  in  lime, 
due  to  dolomitic  inclusions.  Wilson',  in  1917,  estimated 
that  there  were  in  sight  a  little  under  700,000  tons  in 
the  deposits  of  the  district  containing  less  than  12'~r 
lime  (equivalent  to  over  20""r  lime  when  burned).  It 
has  been  stated  that  when  calcined  and  mixed  with  fur- 
nace slag  or  dead-burned  with  iron  ore,  the  Canadian 
magnesite  has  given  satisfactory  service  in  furnace  bot- 
tom.V.  However,  the  leading  refractory  manufacturers 
prefer  the  purer  mineral  of  California  and  Washington, 
and  endeavor  to  maintain  the  CaO  content  below  4'^c  in 
the  dcad-buriied  matorinl.  During  the  period  of  great- 
est .scarcity  of  magnesite,  the  Canadian  product  was 
utilized  by  several  companies   in  the  manufacture  of 

'M.     K.     Wilson.     "MaitnesUe     Deposits    of  Oreenville    nistrlct, 

Qtiebeo."     CnnadlBn  Department  of  Mines.  Memoir  98,   1917,  p.  62. 

'A.  Stansfleld.  Iron  and  Coat  Trades  Rcvtexe,  Jan.  12,  1917,  p.  31. 
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magnesia  brick  as  a  minor  constituent  of  the  mix,  but 
this  practice  has  probably  been  entirely  abandoned.  It 
is,  however,  being  employed  for  the  production  of  dead- 
burned  grain  magnesite,  by  sintering  with  iron  oxide 
in  rotarj-  kilns. 

California  magnesite,  which  is  of  the  amorphous  type, 
is  found  at  many  places.  It  occurs  in  the  form  of  veins, 
lenses,  and  stoclrvvork  in  serpentine  and  the  deposits  are 
usually  small.  The  largest  and  most  important  are  those 
near  Porterville,  Tulare  County,  and  St.  Helena,  Napa 
CountJ^  Prior  to  1914,  about  10,000  tons  was  being 
produced  annually ;  hence  the  mines  had  not  become  suffi- 
ciently developed  or  equipped  to  produce  large  tonnages 
before  the  summer  of  1916.  Transportation  was  a 
serious  problem  in  the  rainy  seasons,  as  nearly  all  of 
the  deposits  are  a  number  of  miles  from  the  railroad, 
and  hauling  to  the  cars  is  done  by  means  of  trucks. 
Variations  in  quality  at  first  caused  the  users  consider- 
able difficulty.  It  was  often  hard  to  keep  the  silica  and 
lime  contents  within  the  proper  limits,  owing  to  the  im- 
purity of  seme  deposits  and  the  lack  of  uniformity  in 
others,  as  well  as  to  the  common  inexperience  of  the 
operators.  Most  of  these  difficulties  were  gradually 
lessened,  and  in  1917  the  production  had  risen  to  211,- 
663  net  tons  of  crude  magnesite'.  In  the  meantime,  a 
considerable  number  of  calcining  plants  had  been 
erected  near  the  mines,  to  give  the  rock  a  light  burning 
before  shipment.  Since  a  loss  in  weight  of  about  50'^c 
occurs  in  this  burning,  a  material  saving  in  freight  re- 
sulted. Recently  the  California  production  has  fallen 
off,  owing  to  the  competition  of  the  larger  and  less  ex- 
pensively operated  deposits  of  Washington.  The  first 
analysis,  which  is  uncommonly  high  in  iron  for  mag- 
nesite of  this  type,  is  representative  of  a  unique  de- 
posit near  St.  Helena,  Napa  County. 


TABLE    III. 

SiO, 

F.O,  and  A1,0, 

TYPICAL    ANAL 

MAC 

Per  Cent. 

3  25 

2  20 

YSES    OF 

3NESITE 

Percent. 

5  18 

1.10 

3  34 

41    92 

48  78 

CALIFORNIAN 

Percent.  Per  Cent 
I    10           3  86 
0.40          0.80 

Trace            2   04 
46   54          43   47 
51    20          49   48 

CRUDE 

Per  Cent. 
1    55 
0  43 

CaO 

1    25 
Al  87 
49  53 

1,38 
45   68 
50  97 

The  magnesite  deposits  of  Washington  have  become  a 
most  important  factor  in  the  market  since  their  dis- 
covery in  1916.  A  total  of  715  tons  of  crude  rock  was 
mined  and  shipped  in  the  latter  part  of  that  year,  and 
105,175  tons  was  produced  in  1917.  The  mineral  is 
finely  to  coarsely  crystalline,  and  shows  many  variations 
in  color  from  white  to  gray,  pink,  red,  and  black.  Min- 
ing is  done  by  both  open-quarry  and  underground  meth- 
ods. It  is  reported  that  diamond  drilling  at  the  Finch 
quarry  of  the  Northwest  Magnesite  Co.  has  proved  the 
existence  of  more  than  1,000,000  tons,  and  that  on  more 
than  one  of  the  properties  an  estimate  of  1,000,000  tons 
within  200  ft.  of  the  surface  is  reasonable*.  Prior  to 
the  erection  of  calcining  plants  at  the  properties,  many 
thousand  tons  of  crude  rock  had  been  shipped  in  which 
the  silica  content  was  uniformly  below  3.5^0  and  lime 
less  than  l.S""; .   The  analyses  given  herewith  are  typical. 

Calcination  is  now  being  done  near  the  quarries,  and 
dead-burned  magnesite  for  refractory  use  to  which  iron 
oxide  is  added  during  manufacture  is  being  produced  in 
rotary  kilns.  The  material  as  marketed  by  one  producer 
has  the  following  average  analysis:  MgO,  82.5%;  CaO, 


'C.  G.Tale  ana  R.  W.  Stone.  "Magnesite  in  1917." 
sources  of  the  United  States.  1917.   Part  II.  p.   65. 
*Yale  and  .Stone:  Cp.  cil. 
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3.4% ;    SiO„    6.5% ;    Fe,0,   and   A10„    7.25%  ;    loss   on 
ignition,  0.5  per  cent. 

For  many  years  prior  to  the  war  few  basic  bottoms  in 
America  had  been  built  of  dolomite,  which  was  little 
used  except  for  temporary  patching  and  the  fettling  be- 
tween heats.  Since  1914,  however,  calcined  dolomite 
and  specially  prepared  dolomitic  materials  have  been 
common  substitutes  for  magnesite,  being  placed  in  the 
furnace  in  the  same  manner  as  the  grain  magnesite. 
Within  recent  months  the  tendency  on  the  part  of  steel 
makers  has  been  to  displace  burned  dolomite  by  specially 
prepared  dolomites  for  the  temporary  patching  and  to 
return  to  the  use  of  high-grade  magnesite  for  all  origi- 
nal installations  and  major  repairs. 

TABLE  IV.     TYPICAL  ANALYSES  OF  WASHINGTON   MAGNESITE 

Per  Cent.  Per  Cent.  Per  Cent.  Per  Cent. 

^iO,                  ...                                            19  3  3  4.3  0.6 

Fe,0,  and  Al.O,    10  10  0.8  1.2 

CaO 1.7  14  1.1  0.5 

M(!0 45  2  44  8  45  0  46  4 

CO, 49.7  49  3  49  5  51   0 

99  5  99  8  100.7  99  7 

In  the  calcination  of  dolomite  either  vertical  or  rotary 
kilns  may  be  used.  In  the  latter  case  the  rock  is  usually 
crushed  to  pass  approximately  a  f-in.  screen,  the  fine 
powder  screened  out,  and  the  granules  burned.  It  is 
usually  held  that  for  best  results  the  heat  applied  must 
be  sufficiently  intense  not  merely  to  drive  off  the  CO^, 
but  to  cause  the  pieces  to  shrink  and  become  hard  and 
dense.  The  rock  is  frequently  "double-burned"  by  be- 
ing heated  in  one  kiln  merely  high  enough  to  drive  off 
most  of  the  CO.,  and  further  shrunk  in  a  second  at  a 
higher  temperature.  The  usual  range  of  composition 
of  the  crude  rock  is  CaO,  28  to  35%  ;  MgO,  14  to  20% ; 
SiO„  1  to  7%;  AlA.  0  to  4%;  FeA,  0.5  to  5%;  CO,, 
43  to  46 ^r.  As  high  a  magnesia  content  as  possible  is 
considered  desirable. 

Burned  dolomite,  as  ordinarily  prepared,  air-slakes 
readily,  on  account  of  the  high  percentage  of  lime.  For 
that  reason  it  cannot  be  kept  in  stock  for  long,  with- 
out deterioration,  and  should  be  made  just  before  use. 
A  dolomite  bottom  is  likely  to  show  considerable  slak- 
ing after  a  shut-down  of  even  comparatively  brief  dura- 
tion. Dolomite  does  not  set  as  solidly  as  magnesite,  so 
that  patches  of  a  dolomite  bottom  are  more  likely  to  be- 
come detached  and  float  in  the  bath. 

Special  Dolomitic  Refractories 

Within  the  last  few  years,  numerous  investigations 
have  been  undertaken  in  the  attempt  to  overcome  the 
marked  slaking  properties  and  other  defects  of  calcined 
dolomite.  As  a  result  several  articles  consisting  of 
specially  prepared  dolomite  have  been  placed  on  the 
market  under  various  trade  names,  some  of  which  are 
superior  to  ordinary  calcined  dolomite,  being  more  re- 
sistant to  atmospheric  slaking  and  giving  better  service 
in  the  furnace.  In  most  of  these  preparations  the 
granules  are  coated  or  impregnated  with  pulverized 
basic  slag,  iron  ore,  or  similar  material  by  burning  at  a 
high  temperature  in  a  rotary  kiln.  The  attempt  has 
likewise  been  made  to  coat  the  crushed  rock  with  a 
pulverized  slag  suspension  in  water,  so  that  upon  burn- 
ing a  protective  coating  will  be  formed  on  the  surface'. 
In  other  cases  the  slaking  properties  are  diminished  by 
using  an  impure  dolomite,  preferably  one  high  in  iron. 
The  analysis  considered  most  desirable  may  be  obtained 
by  mixing  raw  rock  of  different  compositions. 

'A.  V.  Bleininger.  "Some  Aspects  of  the  Testing  of  Refractories." 
Proc.  Eng.  Soc.  Western  Penn.,  1916-1917.  Vol.  32.  p.  612. 
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One  patented  material  is  prepared  by  grinding  to- 
gether dolomite  and  iron  ore  to  form  an  intimate  mix- 
ture and  calcining  at  a  temperature  reported  to  exceed 
2850^  F.  (1565'  C").  The  finished  product  for  furnace 
bottoms  is  said  to  show  the  following  range  of  analysis: 
CaO.  42  to  55 ff ;  MgO,  38  to  25 ^r ;  SiO„  6  to  13%  ; 
Fe,0,  and  Al.O,.  8  to  14  per  cent. 

Another  compound  consists  of  an  intimate  mixture 
of  granular  dolomite  and  about  I0'"r  basic  openhearth 
slag.  The  manufacturers  prefer  hard,  compact  and 
dense  varieties  of  dolomite,  as  high  as  possible  in  mag- 
nesia. It  is  said  that  the  granules,  after  calcination 
in  a  rotan.'  kiln  at  about  2800'  F.  (1540°  C),  are  mixed, 
upon  coming  from  the  kiln  and  while  still  hot,  with 
the  granulated  slag  and  the  mixture  is  sent  through 
a  rotary  cooler.  It  is  claimed  by  the  manufacturers 
that  material  thus  prepared  may  be  transported  without 
slaking  when  the  magnesia  content  is  high  and  the 
dolomite  is  extremely  hard  burned.  The  average  anal- 
yses of  several  shipments  is  given  herewith:  CaO, 
48  to  55%;  MgO,  29  to  32%;  SiO„  4  to  11.5%;  Alfi,, 
3  to  6.5 '^c ;  Fe.O,,  4  to  7  per  cent. 


Lordon-Paris  Letter 

By  Mark  R.  Lamb 

^\^latever  your  business,  and  whatever  your  repre- 
sentative is  expected  to  do,  there  are  a  few  points  to 
which  he  should  attend  immediately  upon  his  arrival. 
This  statement  is  based  on  the  supposition  that  he 
wants  to  appear  normal — not  eccentric.  Of  course,  if 
his  idea  is  to  be  stared  and  smiled  at,  these  notes  are 
not  for  him. 

For  his  own  comfort  and  economy  he  should  buy  his 
supply  of  underwear,  socks,  shirts,  ties,  and  collars  in 
America  before  sailing.  What  he  will  find  here  is  of 
miserable  quality  and  enormous  price.  His  hats,  top 
coat  and  suits  should  be  made  in  London.  The  quality 
of  workmanship  will  be  bad,  as  tailors  and  nearly  all 
wool  have  been  requisitioned  for  the  army.  The  cuts, 
however  clumsy,  will  be  English,  and  therefore  normal 
in  London  and  Paris,  as  in  the  good  old  times.  This  is 
an  important  point  when  visiting  European  customers. 
Provide  your  representative  plentifully  with  sugar, 
or  his  temper  will  be  bad  from  breakfast  to  bedtime. 
This  morning  a  young  Scotchman  who  was  my  neighbor 
at  breakfast  had  found  his  sugar  spilled  through  his 
grip.  He  managed  to  gather  enough  together  to  sweeten 
his  porridge,  but  his  tea  lacked  sugar,  and  he  was  angry. 
My  vis-a-vis  at  lunch  drew  forth  her  jewel  box  and 
gazed  at  its  contents  longingly,  finally  choosing  one 
small  lump  of  .sugar  and  several  tiny  scraps.  Three 
officers  haggled  over  a  small  soap  box  of  coarse  brown 
sugar  possessed  by  one  of  them.  Undoubtedly,  this 
shortage  of  .sugar  has  undermined  the  morale  of  the 
English  nation. 

A  pa.s.senger  is  permitted  to  bring  in  but  1  lb.  of 
sugar,  yet  most  trunks  are  saturated  with  packages, 
and  customs  officers  are  not  particularly  keen  on  wast- 
ing time  looking  for  sugar.  When  your  representative 
comes,  provide  him  with  large  quantities  of  sugar  and 
candy,  the  first  for  his  customers  and  the  second  for 
their  wives.  So  long  as  his  stock  lasts  he  will  be  ex- 
tremely popular  and  can  get  you  much  business. 

The  ver>'  l>cst  raincoats  are  none  too  good  in  quality, 
as  the  rubber  and  wool  have  been  adulterated  owing  to 
the  shortage  of  both.     The  price  is  $30  and  over,  and 


in  both  England  and  France  this  garment  is  a  necessity, 
because  the  sun  rarely  shines  here.  Cigarettes  are  as 
popular  here  as  in  the  United  States,  and  smoking  them 
is  not  objected  to,  but  American  Army  men  who  chew 
tobacco  certainly  create  a  sen.sation — particularly  the 
oflicers.  In  the  bars,  hotels,  and  clubs  in  America  the 
cuspidor  is  ubiquitous,  and  personally  conducted  spit- 
ting is  entirely  unobjectionable.  In  England  it  simply 
is  not  done!  Nowhere  is  a  spittoon  in  evidence.  You 
may  object  that  it  is  necessary,  or  that  it  is  indecent 
at  times  not  to  spit.  I  cannot  help  it.  It  simply  isn't 
done!  Colds?  Of  course!  Half  of  England  has  a  cough 
and  a  cold  constantly ;  but  that  fact  does  not  matter — it 
simply  isn't  done! 

There  are  six  or  a  dozen  words  and  expressions  in 
American  vocabularies  which  have  entirely  different 
meanings  in  England.  A  friend  was  nearly  thrown 
out  of  the  club  for  using  one  of  them.  Your  representa- 
tive should  get  the  assistance  of  a  gentleman  to  explain 
these  terms,  as  it  is  not  possible  to  cover  the  points 
acceptably  on  paper. 

When  you  start  him  off,  remember  that  England  is 
a  manufacturing  country  and  that  Englishmen  are  pa- 
triotic. They  are  actually  paying  more  now  for  longer 
deliveries  and  inferior  goods  of  home  production  than 
would  be  necessary  if  purchases  were  made  in  America. 
Some  of  them  are  "fed  up"  with  the  prices  and  deliv- 
eries which  they  have  been  forced  to  accept  lately  in 
America.  Cotton  goods,  heavy  machiner>%  rails,  and 
wire  goods  are  due  for  a  chilling  surprise,  in  spite  of 
the  glowing  e.xpectations  of  the  New  York  newspapers 
and  the  Iron  Age.  One  of  the  largest  American  manu- 
facturers of  heavy  machinery  is  removing  his  head 
office  from  London  to  Paris  after  15  years.  He  expects 
little  more  business  in  his  line  to  be  placed  in  the 
United  States  by  Englishmen. 

In  France  the  government  policy  is  to  prohibit  im- 
portation of  everything,  even  including  equipment  ac- 
tually required  to  start  industries.  Industrials  are 
ready  to  buy,  and  few  fear  competition,  but  the  few  are 
influential  momentarily.  France  is  expecting  much 
help  from  the  indemnity  to  be  demanded  from  Ger- 
many, and  we  all  hope  she  gets  it;  but  deserving  and 
getting  are  quite  distinct.  It  is  easily  possible  to  feel 
so  much  self-pity,  and  to  expect  so  much  help,  that 
self-help  will  be  delayed  over-long.  It  is  also  quite  pos- 
sible that  after  Germany  is  told  to  pay,  she  will  find  it 
difficult,  and,  without  a  stable  government,  impossible. 
Everyone  who  has  seen  the  devastated  regions  is  in 
favor  of  their  being  restored  at  Germany's  expense, 
and  this  will  be  done  undoubtedly  if  it  is  possible,  but 
France  will  not  wait.  I  predict  a  great  change  in 
sentiment  during  the  next  six  months.  Opinion  among 
representatives  of  American  houses  as  to  trade  condi- 
tions varies  with  the  success  that  each  achieves.  Some 
are  fortunate  in  having  good  stocks  ready  for  imme- 
diate delivery,  and,  when  purchases  are  made  through 
the  comptoirs,  all  difliculties  of  importation  fade  away. 
Greater  difficulty  is  experienced,  however,  in  delivery  on 
direct  sales. 

No  safe  generalization  is  possible,  and  the  only  way  to 
ascertain  whether  business  is  obtainable  is  to  come 
over  and  trj-. 

I.inrnin  Said:  "When  nn  occasion  is  piled  HIkIi  with  dif- 
ficulty, we  must  rise  to  the  occasion."  There  are  war  tRsk.s 
to  be  concluded,  rendjustmenta  to  be  effected,  individual 
and   nationni   prosperity  to  be   achieved.      Buy   W.   S.   S. 
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Estimating  Screen  Efficiency 


By  W.  0.  BORCHERDT* 


Of  late  years  there  has  been  an  increased  realiza- 
tion of  the  importance  of  efficiency  records  of  the 
work  of  the  various  units  in  an  ore-dressing  plant. 
The  paper  folloiving  discusses  screen  efficiency  in 
detail,  points  out  the  fallacy  of  treating  the  sub- 
ject only  from  the  theoretical  or  academic  stand- 
point, and  draws  attention  to  important  alternative 
methods  of  estimation  that  deserve  consideration. 


WRITERS  on  ore  dressing  commonly  refer  to 
"screen  efficiency,"  and  occasionally  this  term 
is  defined,  as  in  the  article  by  Prof.  Robert  S. 
Lewis,'  wherein  the  efficiency  of  a  screen  is  given  as 
the  weight  of  undersize  passing  through,  divided  by 
the  total  weight  of  undersize  in  the  feed  to  the  screen; 
and  in  the  article  by  Harold  Rabling,"  wherein  screen 
efficiency  is  defined  as  the  tonnage  of  undersize  divided 
by  the  tonnage  of  fine  material  in  the  feed  sample. 

Both  writers  give  methods  for  determining  the  effi- 
ciency of  a  screen  when  screen  analyses  are  given  of 
the  feed,  undersize,  and  oversize  products  of  the  screen. 
Mr.  Rabling,  in  addition,  calls  attention  to  the  self- 
evident  fact  (which  is,  however,  often  overlooked)  that 
the  efficiency  can  be  correctly  derived  only  when  the 
sizing  tests  of  feed,  oversize,  and  undersize  samples  of 
the  mill  screen  are  made  on  a  hand  screen  clothed  with 
the  identical  screening  medium  used  on  a  mill  screen. 
This  should  be  done,  regardless  of  whether  or  not  a 
further  screen  analysis  of  each  sample  is  carried  out  on 
ordinary  testing  screens,  and  if  the  screening  medium  on 
a  mill  screen  has  been  in  use  any  length  of  time,  so  that 
the  openings  have  enlarged  by  wear,  the  efficiency  test 
should  properly  be  made  upon  a  section  of  the  screen- 
ing medium  cut  from  the  mill  screen.  This  procedure 
prevents  the  reporting  of  an  absurdity,  as  Professor 
Lewis  has  done,  where  the  cumulative  analysis  of  the 
mill  screen  undersize  shows  13.9%  of  plus  30-mesh 
material,  whereas  the  mesh  of  the  mill  screen  is  stated 
to  have  been  30!  If  it  is  desired  to  know  how  much 
the  holes  in  the  mill  screen  have  enlarged,  that  is  a 
different  question,  one  which  has  no  connection  with 
screen  efficiency,  and  to  be  determined  by  preparing 
two  hand  screens,  one  clothed  with  a  piece  of  the  screen- 
ing medium  which  has  not  been  worn  and  another  with 
a  piece  of  the  screening  medium  cut  from  the  mill 
screen.  A  sample  of  the  oversize  of  the  mill  screen 
should  then  be  screened  on  the  unworn  cloth,  until  no 
more  undersize  passes  through,  the  material  remaining 
on  the  screen  then  being  weighed  and  screened  upon 
the  worn  screen  to  determine  the  percentage  which  will 
pass  because  of  enlargement  due  to  wear.  Usually,  of 
course,  sufficient  indication  of  wear  can  be  obtained  by 
an  ordinary  laboratory  screen  test  of  the  undersize  of 
the  mill  screen. 

Although  the  definition  and  methods  noted  above  seem 
to  be  commonly  accepted,  I  am  of  the  opinion  that  it 
is  not  possible  to  derive  a  figure  which  will  denote  the 
efficiency  of  a  screen  if  the  term  "efficiency"  is  used 
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in  accordance  with  its  strict  definition — as  the  ratio 
of  output  to  input.  It  seems  to  me  that,  strictly,  the 
figure  derived  as  above  should  be  called  the  coefficient 
of  effectiveness  of  the  screen,  and  that  it  might  be 
still  better  to  indicate  whether  this  coefficient  of  effec- 
tiveness is  based  upon  the  consideration  of  the  under- 
size or  of  the  oversize  of  the  machine. 

My  objection  to  speaking  of  the  efficiency  of  a  screen 
is  based  upon  the  belief  that  an  efficiency  figure  should 
be  absolute  and  not  relative.  When  one  speaks  of  the 
efficiency  of  an  electrical  generator,  he  means  thereby 
the  ratio  of  electrical  output  to  mechanical  input  ex- 
pressed in  electrical  units,  which  is  the  same  everywhere 
so  long  as  the  stated  conditions  of  the  test  are  realized. 
The  same  applies  to  the  thermo-dynamic  efficiency  of 
a  steam  engine,  or  the  mechanical  efficiency  of  a  sys- 
tem of  gears.  In  all  these  cases  it  is  possible  to  insure 
the  same  kind,  quality,  and  amount  of  input  to  the 
machine,  or  to  a  similar  machine,  no  matter  where  the 
test  is  made.  In  the  case  of  a  screen,  however,  there 
is  no  way  of  insuring  that  the  same  machine  will  be 
fed  with  the  same  class  of  feed  at  different  times,  or 
that  two  screens  of  the  same  or  different  kinds,  situated 
at  different  places,  can  be  supplied  with  the  same  qual- 
ity of  feed. 

Everyone  who  makes  screen  analyses  must  have 
noticed  the  peculiar  variation  in  the  percentage  of 
samples  at  any  given  size.  Considering  a  number  of 
samples  of  crushed  ore,  all  of  them  through  the  same 
ruling  size,  no  two  will  give  the  same  cumulative  per- 
centage curve.  Sometimes  the  curves  will  be  convex, 
sometimes  concave,  frequently  reverse,  and  sometimes 
compound  reverse,  and  only  rarely  will  they  approxi- 
mate a  straight  line  showing  quantities  nearly  pro- 
portional to  screen  openings.  This  "bunching"  or 
"crowding"  of  certain  sizes  in  the  pulp  which  shows  so 
plainly  in  many  screen  analyses  is,  of  course,  the  re- 
sult of  the  action  of  many  variables,  but  in  practice 
it  is  so  marked  as  to  make  a  fair  comparison  impossible 
as  between  two  screens  working  in  different  ores. 

In  Fig.  2,  as  an  illustration,  I  have  platted  three 
hypothetical  cumulative  screen  analyses.  In  all  three 
the  material  is  through  the  ruling  size  of  8  mesh,  and 
in  each  case  70%  of  the  sample  remains  on  28  mesh. 
Curve  D  is  a  straight  line;  curve  E  is  convex,  showing 
a  disproportionate  amount  of  the  coarser  sizes,  and 
with  its  fines  extremely  fine.  Curve  F  is  concave,  and 
contains  nothing  finer  than   150  mesh. 

If  a  given  mill  screen  clothed  with  28-mesh  cloth  was 
successively  tested  with  ore  represented  by  each  of 
these  samples,  the  rate  of  feed  and  other  conditions 
being  maintained  constant,  the  so-called  screen  efficiency 
would  not  be  uniform  in  the  three  cases.  The  ore 
represented  by  curve  E  would  be  the  easiest  to 
screen,  and  would  show  the  highest  efficiencj',  because 
it  contains  little  material  close  to  28  mesh  in  size,  and 
the  real  fine  material  would,  of  course,  slip  through  with 
ease.  The  ore  represented  by  curve  D  would  give  inter- 
mediate results ;  that  represented  by  curve  F  would 
show  the  lowest  efficiency,  because  its  30%  of  under- 
size is  all  between  28  and  150  mesh,  and  there  is  10% 
of  minus-28  plus-35  mesh,  which  is  naturally  the  hardest 
material  to  get  through  the  28-mesh   screen. 

It  seems  to  me  that  this  illustration  shows  clearly 
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the  fallacy  of  the  term  "screen  efficiency,"  unless  the 
•definition  is  qualified  by  requiring  an  identical  feed  in 
each  case,  which  would  represent  a  condition  impossible 
of  attainment  in  practice. 

There  is  another  way  of  deriving  a  figure  for  so-called 
screen  efficiency,  which,  however,  does  not  give  true 
efficiency  either,  but  furnishes  a  more  convenient  and 
in  some  respects  a  fairer  method  of  comparing  the  per- 
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FIG.   1.     DIAGRAM  OF  SCREEN  EFFICIENCY 

formances  of  a  screen  under  different  conditions  of  load, 
quality  of  feed  remaining  the  same,  or  at  fixed  tonnage 
with  variable  quality  of  feed. 

The    method    given    by    Professor    Lewis    and    Mr. 
Rabling  looks  upon  the  performance  of  the  screen  from 
the  point  of  view  of  the  undersize  in  the  feed,  and 
may  be  formulated  as  efficiency  per  cent: 
_  ,   _  Actual  undersize  X  100 
True  undernize 
The   alternative   method    mentioned    in    the   preceding 
paragraph  regards  the  performance  of  the  screen  from 
the  .'<tan(lp')int  of  oversize  and  efficiency  per  cent: 
_  True  oversize  '•'  100 

Actual  oversize 

In  Fig.  1  I  have  assumed  that  a  given  screen  is 
cap.ible.  under  all  conditions,  of  taking  2000  lb.  of  un- 
dersize per  hour  out  of  the  feed.  This  condition  would, 
of  course,  not  be  realized  in  practice,  because,  as  pointed 
out  in  connection  with  Fig.  2,  the  class  of  the  feed  has 
a  considerable  influence  upon  the  performance  of  the 
screen,  even  when  the  total  feed  and  percentage  of  under- 
size remain  the  .same.  It  is  a.ssumed,  al.so,  that  the  feed 
consists  of  10,000  lb.  per  hour,  varying  from  0%  to 
100';r.  and  the  efficiency,  .so-called,  is  platted  by  both 
methods  against  the  pounds  of  true  undersize  in  the 
feed,     furve  A   shows  the  efflciency  according  to  the 


usual  method  based  upon  the  undersize,  where  in  each 
case  the  numerator  of  the  efficiency  fraction  is  constant 
at  2000  times  100.  Curve  B  shows  the  efficiency,  so- 
called,  based  upon  the  oversize,  the  efficiency  fraction 
having  a  constant  denominator  of  8000. 

Both  curves  show  lOO^c  efficiency  with  feeds  contain- 
ing 2000  lb.,  or  less,  of  undersize.  The  A  curve  drops 
away  rapidly  in  its  upper  portion,  and  much  more  slowly 
in  its  lower  portion,  whereas  curve  B  decreases  at  a 
constant  rate.  Considering  curve  A,  if  the  feed  contains 
3000  lb.  of  undersize,  of  which  the  screen  is  capable  of 
taking  out  only  2000  lb.,  the  efficiency  drops  33J%, 
though  if  in  its  lower  range  the  feed  contains  10,000 
lb.  instead  of  9000  lb.  of  undersize,  the  efficiency  drops 
oniy  2b.  per  cent. 

If  the  function  of  the  screen  is  to  get  out  the  largest 
possible  quantity  of  undersize,  and,  for  example,  return 
the  oversize  for  regrinding,  then  it  is,  no  doubt,  cor- 
rect to  view  the  performance  from  the  standpoint  of 
curve  .4.  If,  on  the  other  hand,  the  screen  is  employed 
to  produce  an  oversize  material  for  treatment  on  a 
jig  or  table,  for  example,  it  would  seem  fair  to  view  its 
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ANALYSIS  ON  SAMPLE  OF  FEED  TO  28.MESH  SCREEN, 

USING  TYLER  STANDARD  SCREEN  SCALE 

performance  from  the  standpoint  of  the  quality  of  the 
oversize  which  it  produces,  as  in  cur\'e  B,  and  in  this 
case  throwing  over  8000  lb.  of  oversize  instead  of  7000, 
though,  of  course,  not  desirable,  would  penalize  the 
cllicionty  only  12'',.  which  would  probably  be  a  closer 
measure  of  the  value  of  the  performance  than  that  given 
by  curve  .4.  In  the  lower  part  of  its  range,  however, 
curve  B  does  not  give  due  credit  to  the  screen  for 
taking  out  some  undersize,  and  as  there  result.s,  accord- 
ingly, the  condition  that  the  upper  part  of  curve  B 
and  the  lower  part  of  curve  ,4  seem  to  measure  per- 
formance within  their  respective  ranges  most  fairly,  I 
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liave  drawn  another,  curve  C,  which  represents  the 
mean  values  of  curves  A  and  B  in  each  case,  and  repre- 
sents the  performance  of  the  screen  viewed  from  the 
standpoint  of  both  the  oversize  and  undersize  produced 
by  the  machine. 

As  before  stated,  I  do  not  believe  that  any  of  these 
figures  can  truly  be  called  efficiency  figures,  and  I  do 
not  believe  that  it  is  possible  to  make  comparisons  of 
two  screens  operating  on  different  feeds  or  on  the  same 
feed  at  different  rates.  The  legitimate  field  for  the 
determination  of  screen  efficiency  is  limited  to  the  com- 
parison of  a  given  machine  at  different  times  with 
the  same  rate  and  quality  of  feed;  and,  if  this  is 
granted,  then  the  oversize  method  platted  as  curve  B 
in  Fig.  1  becomes  the  most  convenient  method  of  secur- 
ing a  comparative  figure,  because  it  requires  the  taking 
of  but  one  sample,  the  oversize  of  the  mill  screen.  This 
sample  is  screened  upon  a  hand  screen  clothed  with 
the  same  screening  medium  as  that  on  the  mill  screen, 
and  the  coefficient  of  effectiveness  may  be  stated  as 
follows : 

_  Oversize  of  hand  screen 
Sample  weight 

In  practice  the  quality  of  pulp  fed  to  a  screen  gen- 
erally resembles  that  of  the  left  half  of  Fig.  1  with 
less  than  50%  undersize,  and,  therefore,  comparisons 
based  on  curve  B  will  not  be  affected  by  the  considera- 
tion respecting  the  lower  part  of  curve  B. 

Some  screen  manufacturers  follow  the  practice  of 
:screen-testing  the  oversize  of  their  mill  screen  on  the 
next  finer  sized  cloth  than  that  used  on  the  mill  screen. 
'There  seems  no  reasonable  justification  for  this. 


Disinfecting  Small  Quantities  of  Water 

Occasionally  the  travels  of  an  engineer  bad  him  i.ito 
■outlying  districts  where  sanitary  conditions  are  far  from 
"perfect  and  available  supplies  of  drinking  water  may 
be  pulluted.  The  following  article  from  Engineering 
and  Contracting  offers  a  method  of  avoiding  contamina- 
tion and  should  be  of  interest. 

As  the  result  of  a  study  by  Dr.  Henry  A.  Dakin,  the 
English  chemist,  a  new  product  has  been  found  for 
•disinfecting  such  small  quantities  of  water  as  are  used 
l)y  the  soldier  or  the  engineer  in  his  water  bottle.  The 
experiment  conducted  by  Dr.  Dakin  indicates  that  the 
substance  will  sterilize  an  ordinary  heavily  contaminated 
water  (e.  g.,  containing  coli,  typhoid  or  cholera  or- 
ganisms) in  about  30  min.  It  imparts  a  perceptible 
but  not  disagreeable  taste  to  the  water.  The  disinfec- 
tant is  put  up  in  the  form  of  tablets,  which  if  properly 
made  are  stated  to  be  stable  enough  for  all  practical 
purposes. 

To  ascertain  the  effectiveness  of  the  tablets  on  a 
"heavily  polluted  water,  a  series  of  tests  was  made  re- 
■cently  in  the  water  laboratory  of  the  Bureau  of  Engi- 
neering of  the  Florida  State  Board  of  Health.  The 
-water  used  was  obtained  from  a  stream  heavily  polluted 
with  surface  wash  and  receiving  considerable  sewage. 
In  the  test  one  tablet  was  applied  to  each  250  c.c.  sample. 
The  raw  water  contained  5000  bacteria  per  c.c.  After 
the  tablet  had  been  in  the  water  15  min.  the  count  was 
500  bacteria  per  c.c;  after  20  min.,  160  and  after  30 
min.,  50  c.c,  which  is  a  99%  reduction  in  30  minutes. 

A  second  series  of  samples  from  the  same  source  was 
tested,  a  tablet  and  four  drops  of  lemon  juice  being 
added  to  each  250  c.c  of  water.  In  this  test  the  bacteria 
count  was  reduced  to  120  in  15  min.,  to  90  in  20  min.. 


and  50  in  30  min.  These  results,  states  the  official  bul- 
letin of  the  State  Board  of  Health  from  which  this  note 
is  taken,  indicate  mainly  that  the  tablets  effectively  dis- 
infect small  quantities  of  heavily  polluted  water  within 
20  to  30  min.  with  a  complete  disappearance  of  gas- 
forming  organisms  and  colon  forms  as  well  as  a  great 
diminution  of  bacteria.  The  addition  of  lemon  juice 
apparently  hastens  the  effectiveness  to  a  degree.  The 
chemical  name  for  this  disinfecting  agent  is  Parasul- 
phondichloraminobenzoic  acid.  Its  common  name  is 
halazone.  Halazone  tablets  are  prepared  in  a  convenient 
form  by  several  large  laboratories — small  vials  of  100 
to  1000  being  on  the  market. 


Auxiliary  Hoist  for  Traveling  Cranes 

The  average  traveling  crane  employed  at  a  mine 
shop,  power  plant,  or  smeltery  during  a  day's  work 
usually  handles  a  greater  number  of  light  loads  than 
heavy  ones,  and  inasmuch  as  cranes  for  lifting  heavy 
loads  are  slow-moving,  their  use  results  in  a  serious  loss 
of  time  if  they  also  handle  the  light  loads.  Thus  a  20- 
ton  crane,  direct-current,  with  a  hoisting  speed  of  12  ft. 
per  min.  per  load,  will  handle  a  3-ton  load  at  but  slightly 
greater  speed.  But  by  means  of  an  auxiliary  hoist  a 
light  load  may  be  handled  at  a  speed  from  two  to  ten 
times  that  of  the  main  crane.  The  attachment  of  such 
an  auxiliary  also  effects  an  important  power  saving. 
Often  the  hook  and  block  of  the  main  crane  together 
weigh  more  than  some  loads  frequently  handled.  The 
auxiliary  hook  and  block  being  much  lighter,  it  is  evident 
that  the  power  saving  in  a  year's  time  becomes  worth 
while.  The  saving  of  labor  is  another  important  item, 
especially  when  a  gang  of  men  must  wait  for  a  small 
piece  to  be  slowly  moved  by  a  large  crane.  This  is  a 
vexing  circumstance  with  which  many  foremen  are 
familiar,  and  the  use  of  the  auxiliary  eliminates  this 
labor  loss. 

A  simple  and  practicable  auxiliary  hoist  that  may  be 
attached  to  any  standard  overhead  electric  traveling 
crane  has  recently  been  developed  by  N.  B.  Payne  & 
Co.,  25  Church  St.,  New  York.  This  hoist  is  quickly  and 
easily  attached,  it  does  not  take  up  any  more  room  over- 
head, does  not  require  an  extra  trolley,  does  not  shorten 
the  travel  of  the  trolley  on  the  bridge,  nor  does  it  inter- 
fere with  the  accessibility  of  the  main  hoist.  Ordinarily 
from  one-  to  five-ton  standard  auxiliary  hoists  are  sup- 
plied by  the  makers  to  meet  the  usual  requirements,  but 
larger  special  sizes  are  furnished  if  necessary. 

By  means  of  the  application  of  this  auxiliary  attach- 
ment, any  standard  single-hoist  electric  traveling  crane 
may  be  equipped  with  two  lines  for  drop-bucket  service. 
The  control  may  be  arranged  from  cage,  fioor,  or  pulpit, 
to  suit  the  crane  to  which  it  is  applied. 


Iron-Ore  Imports  in  1918  decreased  and  the  total  was 
only  787,486  gross  tons,  as  compared  with  971,663  tons 
in  1917  and  1,326,864  tons  in  1916,  according  to  Iron  Age. 
The  source  of  these  imports  was  as  follows:  Spain,  38,385 
tons;  Canada,  115,354;  Cuba,  632,442,  and  other  countries, 
1281  tons.  During  1918  no  ore  came  from  Sweden,  which 
even  early  in  the  war  contributed  a  liberal  supply.  Recently 
little  Chilean  ore  was  imported,  and  that  from  other  coun- 
tries declined  to  only  about  one-eighth  of  what  it  was  in 
1916  or  even  1913.  As  contrasted  with  the  pre-war  figures 
of  1913  the  decline  is  marked  in  every  detail.  Exports  of 
iron  ore  have  been  fairly  constant  in  the  last  three  years, 
having  been  1,256,431  tons  in  1918,  as  contrasted  with 
1,132,313  tons  and  1,183,952  tons  in  1917  and  1916  respec- 
tively.    In  1913  the  exports  were  1,042,151  tons. 
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Air-V^olume  Regulation  in  Smelting  and 


Refining  Furnaces 


By  C.  H.  SMOOT* 


IT  HAS  been  customarj-  almost  from  the  inception 
of  the  metallurgic  arts  to  operate  blast  furnaces 
for  steel  and  iron  with  a  constant  volume  of  air, 
which  is  obtained  in  practice  by  assigning  one  or  more 
blowing  engines  to  each  furnace.  Desirable  results  are 
obtained  from  this  condition  of  constant  volume,  which 
gives  a  uniform  rate  of  combustion  in  the  furnace 
and  permits  charging  to  be  conducted  in  a  uniform  way. 
Variations  from  a  normal  condition  are  reduced  by  the 
deliverj'  of  a  constant  volume  of  air  to  the  furnace  as 
the  principal  basic  condition. 

In  the  smelting  of  lead  and  copper  ores  and  the 
operation  of  copper  converters,  many  metallurgists 
have  considered  a  constant  volume  of  air  to  each  fur- 
nace to  be  highly  desirable,  and  for  the  same  reason 
that  it  is  of  assistance  in  the  furnace  operation  when 
smelting  iron.  The  rate  of  charging  on  these  furnaces 
may  be  uniformly  maintained,  and  changes  of  charge 
need  vary  only  with  difference  in  the  quality  of  mate- 
rials charged  to  the  furnace. 

When  furnaces  are  run  in  parallel,  and  supplied  by 
a  common  system  of  blowing  engines,  the  air  volume 
delivered  to  each  furnace  is  not  constant.  The  furnace 
whose  charge  is  tight  receives  less  air  from  the  com- 
mon supply  than  the  neighboring  furnace  whose  charge 
is  loose.  Such  a  condition  is  exactly  the  reverse  of 
that  desirable  for  uniformity  of  furnace  performance. 
Generally  the  furnace  whose  charge  becomes  tight 
should  have  an  increased  volume  of  air  for  a  short 
time,  rather  than  a  decrease  in  quantity.  Conversely, 
the  furnace  whose  charge  is  loose  should  not  receive 
an   excess  of  air. 

These  conditions  have  long  been  recognized  in  the 
smelting  of  copper  and  other  metals,  but  few  smelting 
installations  have  been  made  in  which  each  furnace 
receives  air  from  a  separate  blowing  engine.  Such  an 
installation  would  greatly  increase  the  expense  of  the 
plant,  and  it  is  doubtful  as  to  whether  the  increased  cost 
would  be  warranted  by  the  improvement  obtained. 
Nevertheless,  it  is  clearly  recognized  that  a  constant 
volume  to  each  furnace,  if  obtainable,  is  a  highly  de- 
sirable feature  in  any  smelting  operation. 

The  Rateau-Battu-Smoot  Engineering  Corporation 
has  been  furnishing  turbo  blowers  for  some  time  for 
use  in  smelting  copper,  and  similar  work,  and  has 
developed  constant-volume  regulators  which  meet  the 
conditions  of  the  average  smelting  plant.  The  system 
involves  a  central  blower  plant,  which  supplies  air  to 
a  number  of  smelting  furnaces.  Usually  a  single 
header  for  the  air  blast  is  employed,  from  which  branch 
connections   are  led   to  each  of  the  furnaces. 

A  constant-volume  regulator  is  installed  in  each  of 
these  branch  sections,  which  insures  that  each  indi- 
vidual furnace  receives  the  constant  volume  for  which 
it  is  adjusted.  The  lack  of  this  condition  is  one  of 
the  principal  causes  of  frozen  furnaces  and  irregular 
operation,  and  also  of  uneconomical  operation. 

When  the  air  is  deficient,  owing  to  the  furnace  being 
tight,  the  rate  of  smelting  is  reduced  and  the  output 

•En^lner.  Ratpnu-Batlu-Smoot  Knulnfcrlnn  Cnrporntlon.  t40 
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becomes  less.  If.  on  the  other  hand,  the  air  delivery 
is  in  excess  and  the  amount  of  coke  charged  is  not 
increased  to  compensate  for  the  excess  oxygen,  metal 
is  lost  in  the  slag  because  of  the  excess  of  oxygen  and 
the  absence  of  a  sufficient  reducing  atmosphere  in  the 
smelting  zone.  Hand  regulation  of  the  air  volume  from 
a  constant-pressure  source  is,  obviously,  in  constant 
alternation  from  one  condition  to  the  other,  because  the 
resistance  of  the  furnace  is  subject  to  constant  change 
and  therefore  the  volume  of  air  varies  continually  above 
and  below  the  proper  amount. 

When  furnaces  are  operated  without  any  means  of 
checking  the  air  volume,  uneconomical  results  are  in- 
evitable, both  coke  and  metal  being  lost  and  the  furnace 
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capacity  reduced.  If,  however,  the  volume  is  regulated 
and  kept  uniform,  the  furnace  may  be  operated  con- 
tinuously at  maxinumi  capacity  and  efficiency,  with  a 
minimum  of  fuel  and  maximum  of  metal  recovered.  In 
extreme  cases  a  furnace  may  freeze  as  a  direct  result 
of  incorrect  regulation  caused  by  a  charge  which  is 
tight  and  which  prevents  a  flow  of  sufficient  air  to 
maintain  a  smelting  temperature. 

In  the  operation  of  large  furnaces  it  is  desirable  to 
carry  the  regulation  even  further  than  to  control  the 
volume  delivered  to  each  furnace  as  a  whole,  by  sub- 
dividing the  control,  using  several  regulators,  each  of 
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which  delivers,  to  a  given  section  of  tuyeres,  a  constant 
volume. 

For  example,  two-volume  regulators  may  be  used, 
one  controlling  each  side  of  the  furnace;  or,  on  large 
furnaces,  four  regulators  could  be  advantageously  em- 
ployed, subdividing  each  side  of  the  furnace  into  two 
sections,  each  controlled  by  an  individual  constant- 
volume  regulator.  This  subdivision  of  control  insures 
a  uniform  deliverj^  of  air  to  different  parts  of  the 
furnace  and  prevents  the  formation  of  a  hole  in  one 
side  of  the  furnace,  robbing  air  from  the  other  side. 


FIG.    2.      REGULATOR   READY   FOR   INSTALLATION 

It  has  often  been  noted,  when  the  furnace  is  charged 
■with  a  mixture  of  bed  ore  and  roaster  fines,  that  it 
is  necessary  to  distribute  evenly  over  the  entire  charge 
tht;  fine  and  bed  ore  in  order  to  present  as  nearly  as 
possible  a  uniform  resistance  to  the  path  of  air.  The 
reason  for  this  is  to  be  found  directly  in  lack  of  air- 
distribution  control;  for,  when  a  section  of  the  charge 
receives  an  excess  of  roaster  fines,  the  air  paths  are 
closed;  and,  with  uniform  pressure,  the  quantity  of 
air  passing  through  this  section  of  the  charge  is  re- 
duced, and  an  excess  passes  through  some  other  section 
in  which  the  fines  are  not  present.  A  subdivided  regu- 
lation of  air  volume  serves  largely  to  correct  this  con- 
dition and  maintain  uniform  rates  of  smelting  through- 
out all  parts  of  the  charge. 

A  large  furnace,  from  this  point  of  view,  is  in  some- 
what similar  case  to  several  different  furnaces,  all 
connected  to  a  common  air  header,  because  within  a 
single  large  furnace  there  may  be  sections  of  the  charge 


through  which  the  air  passes  more  freely  than  is  the 
case  in  others. 

In  furnace  operation,  the  lack  of  a  distributing  air- 
volume  regulation  requires  an  excess  of  coke  sufficient 
to  give  good  results  in  any  portion  of  the  charge  which 
may  become  loose  and  thereby  receive  an  excess  of  air. 

No  advantage  is  obvious  in  regulating  a  total  volume 
of  air  to  the  furnace  plant  for  constant  volume,  because 
it  is  the  individual  supply  of  air  to  each  furnace  which 
should  be  maintained  at  constant  volume.  Therefore  a 
regulator  has  been  developed  which  controls  the  amount 
of  air  flowing  from  the  blast  main  to  each  furnace.  The 
regulator  comprises  a  butterfly  valve  in  the  blast  line, 
under  control  of  a  volume  motor.  The  volume  motor 
is  operated  from  the  blast-air  volume,  and  serves  to 
open  and  close  the  damper  valve  in  the  blast  line  in 
such  a  way  as  to  pass  to  each  furnace  or  section  of 
furnace  a  constant  volume  of  air. 

Installed  in  each  branch  blast  line,  feeding  air  to 
the  tuyeres,  is  an  element  called  a  multiplicator,  which 
is  inserted  through  a  hand-hole  in  the  blast  main,  and 
from  which  lead  two  pipes  which  bring  a  small  pres- 
sure for  purposes  of  control  to  the  regulating  motor. 
This  control  pressure  is  in  response  to  the  volume  of 
air  passing  the  pipe,  but  does  not  change  with  the 
static  pressure. 

Fig.  1  shows  a  regulating  motor  suitable  for  volume 
control.  The  motor  is  a  complete  unit,  and  is  connected 
to  the  regulating  butterfly  valve  (within  blast  main  or 
bustle  pipe)  by  means  of  a  link  connecting  to  the  arm 
shown  at  the  lower  left-hand  part  of  the  cut.  Fig.  2 
illustrates  a  regulator  ready  for  installation  in  metal- 
lurgical works. 

When  adjusted  for  delivery  of  a  given  volume  of  air 
to  a  furnace,  these  regulators  maintain  this  volume 
regardless  of  furnace  resistance  and  changes  in  pres- 
sure, up  to  the  point  at  which  the  maximum  available 
pressure  is  only  just  sufficient  to  pass  the  required 
volume  through  the  furnace.  Several  furnaces  may  be 
operated  from  a  common  bustle  pipe  and  each  furnace 
receive  the  constant  volume  for  which  its  regulator 
is  adjusted,  regardless  of  changes  of  condition  in  the 
other  furnaces. 

Volume  and  pressure  meters  are  also  available  which 
will  draw  a  24-hour  chart  of  the  air  volume  delivered 
to  the  furnace,  and  record  the  bustle-pii)e  pressure. 
The  charts  give  a  complete  continuous  record  of  volume 
and  pressure,  and  indicate  clearly  the  furnace  behavior, 
showing  the  presence  or  absence  of  holes  in  the  charge, 
and  giving  ample  warning  of  such  trouble  as  a  frozen 
charge.  The  meters  also  assist  in  keeping  the  furnace 
always  at  full  capacity  and  maximum  efficiency. 

The  regulating  motors  to  control  constant  air  volume 
operate  through  damper  valves  placed  in  the  air  line, 
opening  and  shutting  as  necessary  to  pass  the  volume 
for  which  they  are  adjusted. 

The  equipment  is  easily  installed.  The  only  labor 
required  to  equip  a  furnace  with  this  regulation  is 
usually  in  connection  with  the  bustle  pipe,  or  the  air 
line  to  the  bustle  pipe,  permitting  the  insulation  of  the 
control  damper  valve.  This  can  be  done  even  though 
the  bustle  pipe  is  so  closely  connected  that  no  external 
piping  is  available  for  installing  the  control  valve,  by 
mounting  within  the  air  main  a  small  section — usually 
rectangular — in  which  a  damper  valve  is  placed,  control- 
ling the  amount  of  air  flowing  to  the  furnace.  Fig.  3  is 
a  diagram  of  valve  and  regulator,  as  applied  to  the  con- 
nection between  one  furnace  and  the  main  blast  heads. 
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The  detailed  operation  of  the  volume  regulator  is  as 
follows : 

The  damper  valve  A  is  the  regulating  means,  which, 
by  varj-ing  its  orifice,  passes  constant  volume  to  the 
furnace.  B  is  the  multiplicator,  which  gives  a  pressure 
difference  between  the  pipes  C  and  D,  in  strict  propor- 
tion to  the  air  volume  pa.«sing  B.  E  is  the  connecting 
link,  which  transmits  regulating  motion  from  the  con- 
stant-volume regulating  motor  to  the  valve  A. 

The  regulating  motor  comprises  the  power  diaphragm 
F,  which  is  made  of  leather  i  in.  thick  and  heavily- 
loaded  with  cast-iron  weights.  Energy  for  the  motion 
of  this  diaphragm  and  connected  parts  is  obtained  from 
a  small  flow  of  air  under  2-lb.  pressure  entering  the 
apparatus  at  G. 

The  air  pressure  underneath  the  diaphragm  F  is 
caused  to  vary  500  times  as  much  as  the  pressure 
difference  from  pipes  D  to  C.  This  large  multiplication 
gives  150  lb.  of  effort  at  diaphragm  F  to  operate  the 
damper  valve  for  each  Jj,-in.  water-column  pressure 
difference  between  the  control  pipes  D  and  C.  The 
multiplication  is  obtained  in  the  following  manner: 

The  differential  pressure  D  to  C  bears  downward  on 
the  diaphragm  H,  which  has  a  large  area.  This  pres- 
sure is  counterbalanced  by  the  adjusting  weights  I, 
and  in  part  by  the  pressure  under  the  diaphragm  F, 
which  is  connected  through  piping  to  bear  upward  un- 
derneath the  multiplying  valve  J.  The  multiplying  valve 
has  .J,i  part  of  the  area  of  the  multiplying  dia- 
phragm H.  This  valve  floats  slightly  off  its  seat 
all  the  time,  and  a  balance  is  maintained  between  the 
upward  pressure  on  the  small  valve  J,  the  counterweight 
/  and  the  velocity  pressure  on  diaphragm  H.  A  slight 
increase  in  air  volume  going  through  the  duct  displaces 
the  diaphragm  H  downward  a  small  amount,  restricting 
the  air  flow  through  the  valve  J  and  building  up  a  large 
increase  in  pressure  because  of  this  restriction  under- 
neath the  diaphragm  F,  which  large  increase  in  pres- 
ture  supplies  the  powerful  energy  to  operate  the  regu- 
lating valve  .4. 

The  fundamental  principle  employed  in  these  regu- 
lators is  briefly  described  as  the  multiplication  of  the 
departure  from  normal  of  regulated  condition  from 
400  to  1000,  and  applying  this  multiplied  pressure  de- 
parture on  a  large  diaphragm  or  piston  to  furnish  the 
necessary  energy  to  accomplish  regulation.  By  means 
of  this  principle  these  regulators  are  able  to  control 
accurately  pressure  differences  heretofore  too  small  to 
permit  regulation.  In  a  general  way  the  multiplication 
allows  pressures  of  fractions  of  an  inch  (water  column) 
to  be  regulated  with  the  same  accuracy  and  power  as 
have  heretofore  been  possible  in  regulating  pressures 
of  many  pounds  per  square  inch. 

In  a  blast-furnace  installation  the  volume  multi- 
plicator has  a  water  gage  connected  between  pipes  D 
and  C,  and  calibrated  with  a  volume  .scale  which  is 
determined  for  each  installation.  The  volume  regulator 
is  equally  applicable  for  u.se  to  control  the  speed  of 
engine  or  motor-driven  blowers  for  constant  volume  of 
delivery;  and  composite  equipment  may  be  used  in  which 
both  the  engine,  or  blower,  and  furnaces  are  individually 
controlled. 

When  operating  a  lead  or  copper  furnace  on  a  con- 
stant volume  of  air,  the  condition  of  the  charge  is 
continually  indicated  by  the  bustle-pipe  pressure,  as 
this  pres.sure  denotes  the  resistance  of  the  charge,  the 
presence  or  absence  of  holes,  and  whether  or  not  the 
charge  is  tight  or  loose,  and   furnishes  a  nearly  com- 


plete record  of  what  is  going  on  in  the  furnace.  The 
bustle-pipe  pressure  indicates  nothing,  however,  when 
the  furnace  is  running  without  a  constant-volume  regu- 
lator; and,  when  several  furnaces  are  supplied  from  a 
common  main  or  bustle  pipe,  the  pressure  at  each  fur- 
nace is  maintained  regardless  of  condition  of  charge 
and  presence  or  absence  of  a  hole  through  which  the 
blast  may  be  passing  freely.  When  running  on  a  con- 
stant volume,  should  a  hole  develop  in  the  charge,  the 
pressure  in  the  bustle  pipe  will  drop,  and  the  volume 
regulator  may  be  temporarily  readjusted  for  a  much 
larger  volume  than  normal  until  the  condition  is  cor- 
rected. 

A  two-curve  recording  meter  has  been  devised,  which 
.shows   on   one   curve   a   24-hour   continuous   record   of 
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the  air  volume  delivered  to  the  furnace,  and  on  the 
second  curve  a  similar  record  of  the  bustle-pipe  pres- 
sure. This  chart  of  the  air  pressure  and  volume  makes 
available  to  the  smeltery  superintendent  a  complete 
daily  record  of  the  furnace  performance,  and  is  useful 
for  checking  the  details  of  operation. 

A  regulator,  known  as  the  proportional-volume  con- 
trol, by  means  of  which  either  gas-  or  oil-fired  furnaces 
are  regulated  in  such  a  way  that  the  volume  of  air 
is  in  a  fi.xed  and  correct  proportion  to  the  volume  of 
gas  or  oil  supplied  to  the  furnace,  is  also  available. 
This  is  analogous  to  the  gas-engine  carburetor,  in  that 
it  meters  the  relative  proportions  of  air  and  fuel.  The 
chemical  character  of  the  gases,  as  well  as  their  tem- 
perature, may  be  accurately  controlled;  and,  further- 
more, a  maximum  economy  in  consumption  of  fuel  is 
obtained,  because  excess  or  deficiency  of  air  is  auto- 
matically prevented. 


Benjamin  Franklin  gave  this  advice  to  a  young  man: 
"Keep  nn  exact  account  for  .ionic  time,  both  of  your  ex- 
penses nnd  your  income.  If  you  take  the  pains  at  first 
to  mention  pnrticiiliirs,  it  will  have  this  good  effect:  you 
will  discover  how  wonderfully  small  trifling  expen.ses  mount 
up  to  large  sums,  nnd  will  discern  what  might  have  been 
and  may  for  the  future  be  saved  without  occasioning  any 
great   inconvenience."     Put   tho.se   savings   into   W.   S.   S. 
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Liquid  Oxygen  Explosives* 

The  militarj-  necessity  which  compelled  Germany  to 
requisition  her  entire  stock  of  nitric  explosives  created 
an  emergency  which  gave  liquid  oxj'gen  its  opportunity, 
and  its  development  as  a  mining  explosive  has  oc- 
casioned considerable  comment. 

The  explosives  now  in  general  use  are  mixtures  or 
definite  compounds  containing  two  essential  constitu- 
ents, a  combustible  element,  carbon,  and  an  ignition 
element,  oxygen.  The  explosion  is  the  result  of  the 
abrupt  and  violent  combination  of  these  two  elements. 
Oxygen  is  introduced  under  the  form  of  nitric  combina- 
tion or  chlorinated  combination,  whereas  the  carbon  is 
in  the  form  of  an  organic  matter.  Therefore,  in  ordi- 
nary explosives,  the  combination  of  the  active  elements 
carries  with  it  a  considerable  dead  weight,  constituted 
by  the  other  elements. 

This  is  not  the  case  with  "Oxjiiquit,"  for  in  the  latter 
the  liquefied  oxygen  is  put  in  contact  with  carbon  in  a 
divided  and  porous  fonn.  Under  a  system  of  ignition 
the  combination  takes  place  with  explosion,  and  in 
principle  the  procedure  is  perfect.  In  the  evolution  of 
this  process,  however,  which  was  first  invented  by 
Linde-  in  1895,  many  difficulties  were  encountered. 

Liquid  oxygen  is  always  produced  on  the  spot  where 
it  is  to  be  used,  as  it  is  impossible  to  prevent  volatiliza- 
tion for  verj'  long,  notwithstanding  all  the  precautions. 
It  is"*prepared  by  liquefying  the  air,  the  mixture  so 
obtained  of  liquefied  nitrogen  and  oxj-gen  being  sub- 
mitted to  a  partial  distillation,  which  eliminates  the 
larger  part  of  the  nitrogen,  more  volatile  than  the  oxy- 
gen. The  resulting  bluish  liquid  contains  about  85% 
of  oxj'gen.  A  German  company  exploiting  the  Linde 
patents  is  able  to  furnish  installations  giving  an  hourly 
output  of  23  lb.   (10  kg.)   of  liquefied  rectified  oxygen. 

Transportation  of  the  liquefied  oxj-gen  from  the  place 
of  production  to  the  place  of  utilization,  mine  or  quarrj', 
required  a  new  container.  In  the  laboratory,  glass 
vessels,  so-called  "Dewar"  bottles,  having  double  walls 
with  a  vacuum  between,  have  been  used  for  the  keeping 
of  liquefied  oxj'gen.  These  bottles  are  not  closed — on 
account  of  the  danger  of  a  closed  bottle  in  handling — 
but,  owing  to  good  insulation,  the  loss  of  oxygen  by 
evaporation  is  small.  These  glass  bottles,  easily  break- 
able, are  neither  convenient  for  wholesale  manufacturing 
nor  for  use  in  the  workshop,  and  are  now  replaced  by 
containers  of  metal — especially  brass  and  steel — which 
give  excellent  service. 

The  steel  or  brass  bottles  do  not  hold  the  vacuum  as 
well  as  those  of  glass,  and  the  vacuum  must  be  often 
renewed.  To  lessen  this  inconvenience,  Dewar  inserts 
porous  charcoal  between  the  walls. 

By  what  is  knovra  as  the  Kowastsch  method,  the  liquid 
oxygen  is  poured  upon  lampblack  in  the  bore  hole.  A 
cylindrical  cardboard  cartridge  is  made  of  the  same 
diameter  as  the  hole,  the  cartridge  containing  the  lamp- 
black or  other  porous  material  rich  in  carbon.  It  is 
closed  at  both  ends  with  cardboard  or  cork.  Two  small 
tubes  of  thin  cardboard  pierce  the  stopper  at  the  outer 
end.  These  tubes  serve  for  the  pouring  of  the  oxj-gen ; 
also  for  the  ignition  system  (fuse  or  electric).  The 
cartridge  being  thus  made,  a  metal  rod  is  inserted  in 
each  tube  to  prevent  it  being  crushed,  and  the  cartridge 
is  deposited  at  the  bottom  of  the  hole,  which  is  then 
packed  with  a  wad  of  clay.    The  metal  rods  are  extracted 


and  the  liquid  oxj-gen  is  poured  in  through  the  larger 
tube  by  means  of  an  elbow  funnel.  The  gaseous  air 
escapes  by  the  shorter  tube,  and  also  the  overflow  of 
liquid  oxj'gen  when  the  cartridge  is  saturated  com- 
pletely. The  cartridge  is  now  ready  for  the  firing.  The 
explosion  is  comparable  to  that  of  dynamite. 

The  Marsit  method  allow?  of  a  more  regular  working. 
It  is  therefore  more  in  use  than  the  other.  Here  the 
cartridge  is  saturated  before  being  introduced  into  the 
bore  hole.  To  do  this  the  cartridges  are  immersed  in  a 
special  vessel  of  cj'lindrical  shape  with  double  walls  filled 
with  liquid  oxygen.  The  cartridges  are  first  exposed  for 
a  few  minutes  to  the  vapors  above  the  liquid  to  cool 
them  off,  then  completelj'  immersed  for  half  an  hour. 
The  saturation  is  therefore  complete.  When  the  car- 
tridge is  saturated,  it  is  taken  out  and  the  ignition  sys- 
tem attached  as  quickly  as  possible.  It  is  then  placed 
in  the  bore  hole,  tamped  and  exploded. 

The  manipulation  in  this  method  is  far  simpler  than 
in  the  first  mentioned.  The  only  inconvenience  is  the 
unavoidable  delaj'  between  the  taking  out  of  the  car- 
tridge and  the  placing  in  the  bore  hole.  During  the 
lapse  of  these  few  minutes  a  certain  part  of  the  oxygen 
of  the  cartridge  evaporates.  To  lessen  this  loss,  and  to 
keep  in  the  lampblack  a  sufficient  excess  of  oxygen,  the 
walls  of  the  cartridge,  which  are  made  watertight,  are 
of  corrugated  cardboard.  No  detonator  is  needed  to 
explode  these  cartridges,  and  this  is  one  of  the  advant- 
ages of  the  new  method.  All  that  is  necessary  is  a  small 
primer  ignited  by  a  fuse  or  by  electricity. 

The  principal  company  manufacturing  "Oxyliquit," 
the  Sprengluft  Gesellschaft,  of  Berlin,  claims  to  have 
delivered  each  year  an  equivalent  of  10,000  tons  of  nitric 
explosives.  Even  allowing  for  probable  exaggeration, 
this  figure  shows  how  widely  this  product  is  used  in 
Germany.  Its  greatest  advantage  over  other  explosives 
is  that  it  almost  entirely  eliminates  the  danger  of  ac- 
cidents. The  cartridge  itself  is  explosive  for  about  10 
min.  only,  between  the  time  of  its  saturation  and  the 
time  of  its  ignition.  During  this  time  the  danger  is 
not  any  greater  than  with  any  other  explosives.  The 
result  is  that  in  case  of  a  miss  it  is  only  necessary  to 
wait  half  an  hour  for  the  cartridge  to  become  entirely 
harmless,  and  then  one  can  uncover  the  bore  hole  with- 
out danger.  Moreover,  all  dangers  inherent  to  trans- 
portation and  storage  of  the  explosive  are  entirely  elim- 
inated. 

The  method,  however,  has  its  inconveniences,  the 
principal  objection  being  that  it  is  impossible  to  store 
liquid  oxygen,  necessitating  the  establishment  of  a 
liquefaction  and  rectifying  plant  at  the  place  where 
it  is  used.  Also,  there  is  need  of  experienced  hands  for 
a  quick  charging  of  the  hore  holes. 

Theoretically  the  new  explosive  many  claim  superior- 
ity over  others.  In  practice,  however,  it  gives  an  ex- 
plosion hardly  equivalent  to  the  most  powerful  explo- 
sives known,  common  dynamite  and  gelatin-dynamite. 


"Extravagance  Rots  Character;  train  youth  away  from 
it.  On  the  other  hand,  the  habit  of  saving  money,  while 
it  stiffens  the  will,  also  brightens  the  energies.  If  you 
would  be  sure  that  you  are  beginning  right,  begin  to 
save." — (Theodore  Roosevelt.)     Buy  W.  S.  S. 


•Abstract    of    an    article    appearing    in    the    January    issue    of 
Compressed  Air  Magazine. 


Sing  a  song  of  Saving  Stamps, 
The  cost  of  living's  high. 

But  have  you  counted  all  the  things 
These  Saving  Stamps  will  buy  ? 
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Mining  Convention  at  Vancouver 


AFTER  the  introductory  formalities,  consisting  of 
i\  an  address  of  welcome  by  the  acting  mayor,  and 
X  ^  another  by  A.  M.  Whiteside,  president  of  the 
Chamber  of  Mines,  the  International  Mining  Conven- 
tion was  formally  opened  at  Vancouver,  B.  C,  on  Mar.  17, 
by  the  Hon.  William  Sloan,  Minister  of  Mines,  in  an  ad- 
dress of  more  than  usual  interest.  Mr.  Sloan  spoke  to  a 
gathering  which  packed  one  of  the  large  halls  of  the 
Vancouver  Hotel.  Reference  was  made  to  the  excellent 
results  achieved  by  the  mining  industry  in  British 
Columbia  in  1918,  statistics  showing  an  increase  in 
the  monetary  value  of  its  production,  as  compared  with 
1917,  whereas  many  U.  S.  Western  mining  states,  no- 
tably Utah,  Nevada,  Idaho,  Colorado,  California,  and 
New  Mexico,  had  recorded  a  decline.  The  value  of  British 
Columbia's  coal  output  had  grown  materially.  The 
production  of  the  metalliferous  mines  was  much  greater 
in  quantity  in  1918  than  in  the  preceding  year,  although 
showing  a  comparatively  small  augmentation  in  value, 
because  of  the  lower  prices  of  copper,  lead,  and  other 
metals.  In  this  connection  Mr.  Sloan  paid  tribute  to 
the  work  done  both  by  coal  and  metal  miners  during 
the  war  in  cooperating  with  the  management  of  col- 
lieries, and  of  metalliferous  miners  in  the  effort  to 
promote  production  to  meet  the  extraordinary'  demands 
created  by  the  war. 

The  Iron  and  Steei.  Industry  in  British  Columbia 

Two  significant  statements  were  made  by  Mr.  Sloan 
on  questions  of  administrative  policy.  One  was  that 
it  was  realized  by  the  government  that,  if  the  capital 
necessary  to  develop  the  minerals  of  the  province  is  to 
be  secured,  good  returns,  as  far  as  possible  in  mining 
operations,  must  be  assured.  He  knew  that  he  was 
voicing  the  sentiments  of  his  colleagues,  as  well  as  his 
own  convictions,  when  stating  that  such  was  the  gov- 
ernment's position. 

Nothing  need  be  looked  for  in  the  way  of  legisla- 
tion that  was  not  consistent  with  good  government,  and 
everything  practicable  would  be  done  to  encourage  and 
safeguard  the  interests  of  the  investor.  Mr.  Sloan's 
other  pronouncement  had  to  do  with  the  development  of 
the  iron  and  steel  industry  in  British  Columbia.  He 
outlined,  in  this  connection,  steps  already  taken  with  a 
view  to  the  stimulation  of  interest  in  this  enterprise, 
such  as  the  offering  of  a  bounty  on  pig  iron,  the  obtain- 
ing of  a  report  from  Dr.  Alfred  Stansfield  on  the  feasi- 
bility of  treating  British  Columbia  iron  ores  electrically, 
and,  finally,  the  undertaking  by  the  government  to  ob- 
tain from  dormant  iron  properties  the  tonnage  neces- 
sary to  enable  small  smelting  plants  of  the  province  to 
determine  experimentally,  in  a  practical  manner,  the 
possibility  of  manufacturing  pig  therefrom.  He  then 
n.iserted  that  it  had  been  established  that  there  was  suf- 
ficient magnetite  ore  in  the  province  to  assure  a  small 
smelting  plant  a  continuous  supply.  By  this  was  meant 
that  there  was  enough  of  the  class  of  ore  indicated, 
either  in  sight  or  proved,  to  warrant  the  establishment 
of  such  an  industry  on  a  modest  scale.  This,  however, 
was  not  to  be  interpreted  as  an  admission  that  the 
magnetite  reserves  of  the  Northwest  are  of  no  greater 
extent,  because,  personally  speaking,  he  was  convinced 
that,  with  development,  they  will  be  shown  to  be  sufH- 
riont  to  feed  the  largest  industrial  plant. 


Mr.  Sloan's  closing  remarks  roused  enthusiasm.  He 
said: 

Again,  on  behalf  of  the  government  of  the  province  of  British 
Columbia,  I  extend  a  cordial  welcome  to  our  visitors,  and  more 
especially  to  those  from  across  the  line.  Mr.  Chairman,  there 
is  no  line.  We  on  this  continent  have  lived  in  peace  and  har- 
mony for  over  100  years.  In  the  great  conflict  which  has  Just 
been  so  triumphantly  concluded,  the  sons  of  the  United  States 
and  of  Canada,  your  sons  and  our  sons,  have  mingled  their  blood 
on  the  fields  of  Europe  in  the  fight  for  common  freedom.  We 
have  been  cousins  in  the  past,  but  now  and  for  the  future  we  are 
brothers. 

Development  of  Magnetite  Deposits 

M.  J.  Carrigan,  of  Seattle,  in  speaking  to  the  dele- 
gates assembled  at  the  concluding  entertainment  of  the 
convention,  recalled  Mr.  Sloan's  statement  regarding 
the  iron-ore  reserves  of  the  province  and  dwelt  on  its 
significance.  Mr.  Carrigan  thought  it  possible  that  the 
importance  of  the  fact  that  a  man  in  responsible  oflScial 
position  had  felt  justified  in  going  as  far  in  respect 
to  the  ore  available  was  not  appreciated.  It  might  result 
in  the  initiation  of  an  industry.  If  so,  the  importance 
of  the  matter  could  not  be  overestimated,  because  ship- 
building on  the  Pacific  Coast  depended  on  development 
such  as  will  permit  the  securing  of  the  steel  needed 
■from  local  manufacturing  centers.  That  industry, 
which  now  was  responsible  for  the  circulation  of  mil- 
lions of  dollars  in  Vancouver,  Victoria,  Seattle,  Oakland, 
San  Francisco,  and  other  cities  of  the  West,  was  destined 
to  decline  and  pass  away  if  steel  could  not  be  secured 
without  the  burden  of  transportation  from  the  industrial 
plants  of  the  East.  The  shipbuilding  industry  was  bom 
of  an  artificial  condition,  and  could  be  maintained  only 
if  the  West  were  able  to  obtain  its  supplies  at  rates  at 
least  approximating  those  available  to  shipbuilders  else- 
where. For  this  reason  the  iron-ore  deposits  were  the 
hope  of  the  Pacific  Coast,  and  hence  the  significance  of 
Mr.  Sloan's  declaration.  Mr.  Carrigan  averred  that 
British  Columbia  possessed  sufficient  iron  ore  for  fifteen 
years;  that  his  opinion  had  been  confirmed  by  compe- 
tent engineers  who  had  visited  the  chief  iron-bearing 
areas  of  the  province,  and  that  he  confidently  looked  for- 
ward to  the  establishment  of  the  industry,  either  on 
the  Canadian  or  the  American  side,  in  a  comparatively 
.short  time. 

"Industrial  Welfare  Work"  was  discussed  by  Lieut. - 
Col.  R.  W.  Leonard,  St.  Catherines,  Ontario,  president 
of  the  Coniagas  Reduction  Co.  and  of  the  Canadian 
Institute  of  Engineers,  after  the  luncheon  on  Monday, 
Mar.  17.  Colonel  Leonard  extended,  unofficially,  greet- 
ings and  best  wishes  on  behalf  of  the  latter  organi- 
zation. 

The  Prince  Rupert  District 

In  the  aftenioon  the  convention  listened  to  addresses 
by  the  six  government  mining  engineers,  all  of  whom 
discussed  mining  condition.s  in  their  respective  juris- 
dictions. Thoy  were  preceded  by  William  Fleet  Robert- 
son, the  provincial  minernlogist.  who  announced  that 
the  preliminary  estimate  of  British  Columbia's  1918 
production  had  been  found  to  be  well  within  the  mark; 
in  fact,  final  figures  would  increase  the  output  reported 
in  some  cases  by  three-fourths  of  Kr  and  in  others  by 
2'^,.  The  district  engineers  who  spoke  were  George 
Clothier,  Northwest  Mineral  Survey  District,  Prince 
Rupert,  B.  C. ;  John  D.  Galloway,  of  the  Northeastern 
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Mineral  Survey  District,  Hazelton,  B.  C;  R.  W.  Thom- 
son, Central  Mineral  Survey  District,  Kamloops;  P.  B. 
Freeland,  Southern  Mineral  Survey  District,  Grand 
Forks;  A.  G.  Langley,  Eastern  Mineral  Survey  District, 
Revelstoke;  and  W.  M.  Brewer,  Western  Mineral  Sur- 
vey District,  Nanaimo,  B.  C.  They  had  been  asked  to 
confine  themselves  chiefly  to  two  points — first,  the  giv- 
ing of  information  as  to  the  sections  of  their  respective 
districts  which,  in  their  judgment,  offered  best  fields 
for  prospectors,  and,  second,  mention  of  those  parts 
which,  in  their  opinion,  were  most  promising  to  prospec- 
tive investors. 

Mr.  Clothier  said  that  there  were  large  sections  of 
his  district  which  were  unexplored,  and  that  it 
would  be  hard  to  find  any  of  the  mineral  zones  which 
were  not  likely  to  prove  worth  prospecting.  His  dis- 
trict extended  from  Seymour  Inlet  to  the  northern 
provincial  boundary  line,  about  600  miles,  to  the  entire 
width  of  the  province  at  the  north,  and  included  the 
Portland  Canal  and  Alice  Arm  districts,  both  of  which 
possessed  unexampled  attractions  both  to  prospectors 
and  capital.  In  connection  with  the  former  he  referred 
to  the  property  commonly  known  as  the  Bush  mine, 
recounted  recent  discoveries  of  high-grade  silver-gold 
ore,  and  spoke  of  plans  for  extensive  development  next 
season.  He  also  spoke  optimistically  of  the  Big  Mis- 
souri and  other  properties  in  the  same  locality.  De- 
scribing the  Alice  Arm  District,  reference  was  made 
to  the  Dolly  Varden  mine,  with  its  promising  silver  and 
small  gold  contents. 

The  Northeast  District 

The  Northeast  of  British  Columbia  was  discussed  by 
Mr.  Galloway,  whose  district  consists  of  100,000  square 
miles  of  territory,  within  which  are  the  Omineca,  Cari- 
boo, Quesnel,  and  Peace  River  districts.  He  gave  a 
resume  of  the  mining  operations  of  the  past  year,  none 
of  which  had  been  of  a  specially  notable  character,  be- 
cause of  high  costs,  and,  latterly,  owing  to  the  un- 
settled market.  He  declared  that  the  Skeena,  Hazel- 
ton,  and  Telkwa  sections  were  worthy  of  attention,  hav- 
ing been  prospected  only  to  a  small  extent  in  compari- 
son with  their  size  and  mineral  possibilities.  He  empha- 
sized the  fact  that  there  is  a  great  unexplored  area 
lying  to  the  northeast,  including  the  Peace  River  coun- 
try, of  which  little  is  known  and  which  might  with  pros- 
pecting yield  good  rewards. 

Mr.  Thomson  stated  that,  although  the  production  of 
his  district  was  smaller  than  that  of  any  others  of  the 
province,  in  it  was  found  the  greater  variety  of  min- 
erals. He  referred  to  the  chromite  deposits  and  the 
Iron  Mask  mine,  south  of  Kamloops,  an  old  producer 
and  one  of  the  best  knovwi  of  the  provincial  copper 
mines.  On  the  North  Thompson,  south  of  Merritt, 
operators  had  secured  between  80  and  100  claims,  with 
a  view  to  the  testing  of  low-grade  ore,  and,  although  Mr. 
Thomson  did  not  make  the  statement,  it  is  understood 
that  diamond  drilling  is  planned.  He  spoke  of  the  lode 
mining  on  Cadwallader  Creek,  where  some  properties 
had  been  worked  for  about  20  years  and  where  three 
mills  are  in  operation  and  making  money,  although  still 
30  miles  by  road  from  the  Pacific  Great  Eastern  R.R. 
Attention  was  drawn  to  the  coal  fields  of  the  Princeton- 
Nicola  District,  the  collieries  of  which  produced  over 
150,000  tons  in  1918. 

The  mines  and  minerals  of  the  Grand  Forks,  Green- 
wood, Sardis,  and  Similkameen  districts  were  described 
by  P.  B.  Freeland,  mining  engineer  for  the  Southern 


Mineral  Survey  District.  This  district  is  a  producer 
of  gold,  silver,  lead,  copper,  and  coal.  Chrome  deposits 
and  fluorite  also  are  found.  With  first-class  transporta- 
tion facilities  he  believed  that  both  sides  of  the  main 
Kettle  River  were  worth  prospecting,  and  he  suggested 
intensive  prospecting  along  the  high-power  electric  line 
which  the  Kootenay  Light  and  Power  Co.  will  have  com- 
pleted to  the  Copper  Mountain  mine  of  the  Canada 
Copper  Corporation  this  summer. 

Mr.  Freeland's  discussion  of  conditions  in  the  Green- 
wood and  Phoenix  zones,  the  smeltery  of  the  former 
place  having  recently  closed,  and  the  mines  of  the  latter 
being  understood  to  have  yielded  most  of  their  wealth, 
was  particularly  interesting.  It  was  often  the  case, 
he  said,  that  bodies  of  ore  are  entirely  covered  by 
debris  and  there  was  little  evidence  of  their  presence. 
This,  of  course,  was  widely  known  in  mining  circles, 
and  a  local  case  in  point  occurred  at  the  Monarch  mine, 
in  the  Phoenix  Camp.  Here  a  deposit  of  100,000  tons 
of  ore  missed  having  an  outcrop  by  only  a  few  feet  and 
was  discovered  by  a  tunnel  driven  to  develop  an  ore- 
body  some  distance  away.  Although  the  copper  in- 
dustry was  on  the  wane  in  these  two  sections,  there 
were  chances,  and  good  ones,  of  discovering  other 
deposits.     The  speaker  continued: 

"That  this  will  take  patience  and  effort  is  probable. 
There  are  many  outlying  districts  that  have  scarcely 
been  scratched,  and  samples  brought  in  by  prospectors 
show  evidences  of  the  same  geological  conditions  that 
occur  in  the  Phoenix  and  Greenwood  Camp  and  which 
have  produced  such  an  abundance  of  copper,  gold,  and 
silver. 

"The  policy  of  picking  the  ripest  plums  is,  of  course, 
the  most  lucrative,  but  such  a  condition  cannot  last 
forever,  and  the  time  will  come  when  districts  passed 
over  because  they  exhibited  no  large  outcrop  will  be 
again  explored  systematically.  In  a  geological  survey 
report  on  Franklin  Camp,  which  is  situated  approxi- 
mately 45  miles  north  of  Grand  Forks  and  embraces  an 
area  of  16  square  miles,  by  the  late  C.  W.  Drysdale,  it 
is  stated  that  the  Franklin  contact  metamorphic  ores 
resemble  closely  those  of  the  Phoenix  Camp  and  belong 
to  the  same  chalcopyrite-magnetite  class.  The  Franklin 
occurrence  has  somewhat  similar  structural  relations 
to  that  of  the  ore  in  Elk  Horn  mine,  in  Montana.  The 
orebodies  are  in  the  crushed  dolomite  which  served  as 
a  channel  for  the  ascending  solution.  There  are  a 
variety  of  gold,  silver,  and  copper  outcrops  in  this  camp 
which  have  not  been  developed  to  any  extent.  It  is  a 
locality  that  I  believe  is  worthy  of  further  exploration 
and  development." 

Mr.  Freeland  spoke,  too,  of  the  great  number  of  old 
Crown-granted  mineral  claims  situated  on  both  sides 
of  the  main  Kettle  River.  These,  he  said,  were  worth 
looking  over.  They  had  lain  idle  for  years,  and  at  the 
time  of  their  exploration  there  were  few  facilities  for 
transportation.  Conditions  have  since  changed,  and  it 
was  his  opinion  that  it  might  be  found  that  some  would 
repay  development. 

In  referring  to  Copper  Mountain,  the  speaker  said 
that  the  highly  siliceous  alumina  content  of  the  ore, 
of  which  there  was  12,000,000  tons  blocked  out,  made 
concentration  by  oil  fiotation  necessary.  This  locality 
promised  to  become  one  of  the  leading  producers  of  cop- 
per in  the  country. 

As  to  the  platinum  of  the  Tulameen  River,  Mr.  Free- 
land  said  that  in  the  early  days  the  placer  miners  had 
considered  it  a  nuisance,  and  much  had  been  thrown 
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away.  With  12  years  set  as  the  probable  limit  of  time 
that  Russia's  supply  might  be  expected  to  last,  it  was 
possible  that,  in  the  search  for  other  sources,  British 
Columbia  occurrences  might  be  given  further  considera- 
tion and  a  system  devised  whereby  the  platinum  and 
copper  ores  would  be  analyzed  and  paid  for  by  the 
smelters. 

A.  G.  Langley.  of  the  Eastern  Mineral  Sur\-ey  Dis- 
trict, said  that  there  were  100  producing  properties  in 
his  territory,  and  as  many  more  developing.  During 
the  last  few  years  operations  had  been  resumed  on 
many  old  workings,  with  good  results,  the  silver-lead- 
zinc  production  of  the  district  being  of  major  import- 
ance. Much  metal  had  been  yielded  by  all  the  producing 
sections.  The  Standard  mine  had  paid  $2,700,000  in 
dividends;  the  Rambler-Cariboo,  $500,000;  and  the 
Slocan  Star  produced,  during  a  period  of  12  years,  ore 
having  a  total  net  value  of  $1,875,372.  The  Payne 
mine,  which  had  been  one  of  the  largest  producers, 
closed  in  1904.  Its  discovery  dated  back  to  1892,  and 
it  produced  over  50,000  tons  of  silver-lead  ore,  repre- 
senting a  gross  value  at  that  time  of  nearly  $4,000,000. 
Dividends  paid  between  1897  and  1904  amounted  to  $1,- 
438,000.  The  mill  concentrate  during  1903  averaged 
124.0  oz.  in  silver,  67.29%  lead.  These  data  were  given 
to  indicate  possibilities. 

"Among  the  properties  which  undoubtedly  have  made 
large  earnings  during  the  last  year  or  so,"  Mr.  Langley 
continued,  "are  the  Surprise  and  Queen  Bess.  In  1916 
Clarence  Cunningham  took  over  the  Queen  Bess,  which 
had  been  idle  for  a  number  of  years.  Large  bodies  of 
ore  were  soon  developed,  and  the  mine  has  recently  be- 
come one  of  the  most  important  shippers  in  the  dis- 
trict. The  Idaho,  Alamo,  Sovereign,  Wonderful,  Van 
Roy,  and  Hewitt  and  Wakefield  have  since  been  acquired 
by  Mr.  Cunningham.  A  150-ton  concentrator,  embody- 
ing the  latest  improvements  in  mill  design,  has  been 
erected  recently  at  Alamo.  The  rocks  of  the  Slocan 
series  have  been  found  to  inclose  the  largest  and  most 
profitable  silver-lead  deposits,  so  that  their  appearance 
in  other  sections  of  the  country  is  of  interest  and  well 
worthy  of  investigation.  Although  I  do  not  know  of 
any  geological  survey  records  which  show  correlation  be- 
tween the  rocks  of  the  central  mineral  belt  of  the  Trout 
Lake  Mining  Division  and  those  of  other  parts  of  the 
district,  it  is  interesting  to  note  that  the  richest  silver- 
lead  deposit  in  this  region  also  occurred  in  dark  car- 
bonaceous and  graphitic  slates.  Considerable  tonnages 
of  high-grade  ore  have  been  extracted  from  the  Silver 
Cup,  Netty  L.,  Triune,  and  other  properties.  The  ore 
is  galena  blende  and  tetrahedrite,  carrying  much  .silver. 
As  an  example,  between  the  years  1901  and  1905,  a  total 
of  534  tons  was  shipped  from  the  Triune,  which  con- 
tained gold,  0.9  oz. ;  silver,  250  to  400  oz. ;  lead,  33  to  50 
per  cent." 

With  regard  to  East  Kootenay,  Mr.  Langley,  after 
reciting  the  early  history  of  the  Sullivan  Mine,  now 
owned  and  operated  by  the  Consolidated  Mining  and 
Smelting  Co.,  said: 

"This  mine  is  now  considered  to  be  one  of  the  greatest 
on  the  American  continent.  For  a  long  time  the  prob- 
lem of  treating  the  complex  zinc  ores  prevented  large 
tonnages,  high  in  metallic  content,  from  being  con- 
sidered of  commercial  value.  In  1918  a  satisfactory  so- 
lution nf  this  problem  was  obtained,  and  many  millions 
of  tons  of  ore  were  added  to  the  already  large  reser\'e. 
"According  to  the  management,  by  mining  and  treat- 
ing this  ore  on  a  large  scale,  the  company  will  be  able 


to  produce  zinc  and  lead  at  a  profit  on  any  market 
price  that  existed  in  recent  years,  providing  the  price 
of  labor  and  supplies  falls  with  the  prices  of  these 
metals.  The  long  adit  tunnel,  which  now  has  a  length 
of  nearly  8000  ft.,  is  reported  to  be  in  ore;  and  prep- 
arations are  under  consideration  for  extensive  im- 
provements with  a  view  to  increasing  the  output. 

"It  i.s  ridiculous  to  suppose  that  the  East  and  West 
Kootenay  districts  have  been  thoroughly  prospected, 
for  such  is  not  the  case.  This  must  be  apparent  to 
anyone  who  has  traveled  the  mountains  and  is  familiar 
with  the  nature  of  the  country.  It  is  still  a  young  min- 
ing countrj',  and,  if  market  conditions  remain  favor- 
able, we  should  see  an  increase  in  production  during  the 
next  few  years.  What  is  needed  is  more  capital  and 
more  prospectors.  There  are  still  many  properties 
which  were  successfully  operated  some  years  ago  and 
are  now  lying  idle.  These  are,  no  doubt,  worthy  of  care- 
ful investigation,  as  they  may  contain  ore  which  could 
be  developed  and  worked  profitably  under  existing  con- 
ditions. For  such  enterprises,  capital  is  needed  as  well 
as  for  the  development  of  new  prospects.  Again,  there 
are  a  number  of  small  deposits,  carrying  high-grade 
ore,  which  are  not  suitable  for  working  on  a  large  scale, 
but  which  could  be  successfully  mined  by  two  or  three 
men.  These  properties  are  often  worked  under  lease 
and  bond,  and  substantial  profits  are  sometimes  made." 

The  Britannia  Copper  Mine 

W.  M.  Brewer,  of  the  Western  Mineral  Survey  Dis- 
trict, drew  attention  to  the  fact  that  within  this  area 
was  the  Britannia  mine,  one  of  the  most  important  cop- 
per mines  of  the  British  Empire,  and  a  monument  to 
the  late  G.  D.  Schley,  of  New  York.  The  district  pos- 
sessed a  great  diversity  of  mineral  resources,  including 
coal,  ores  carrying  copper  and  gold,  iron,  silver,  lead, 
manganese,  and  molybdenite,  and  also  limestone  for 
cement,  quicklime  and  flux,  marble,  building  stone,  clay, 
talcose,  slate  suitable  for  some  of  the  various  purposes 
for  which  talc  is  generally  used,  and  graphite,  on 
Harbledown  Island. 

After  dealing  with  the  coal  production  of  Vancouver 
Island  (the  output  for  1918  was  1,666,582  long  tons), 
Mr.  Brewer  asserted  that  the  district  presented  an  ex- 
cellent opportunity  for  the  prospector,  who  would, 
nevertheless,  have  to  be  prepared  to  tackle  a  few  dif- 
ficulties. He  would  have  to  be  a  fair  boatman  and  know 
how  to  handle  a  canoe,  be  able  to  use  an  ax,  a  crosscut 
saw,  a  rifle,  and  a  fishing  rod.  The  various  lakes, 
sounds,  inlets,  and  small  bays  aff'ord  protection  and 
shelter  in  case  of  storm  and  provide  unsurpassed  trans- 
portation   facilities,    as    well    as    excellent    fish    food. 

The  coast  range  of  mountains  on  the  mainland,  and 
sections  of  the  west  coast  of  Vancouver  Island,  were,  in 
Mr.  Brewer's  opinion,  the  most  promising  to  the  pros- 
pector. As  to  possible  rewards,  he  noted  that,  since 
the  original  Britannia  group  was  located,  in  1897  or 
1898,  the  company  had  purchased  about  350  claims, 
nearly  all  of  which  were  staked  by  prospectors  some 
years  ago,  paying  for  them  about  $1,000,000.  As  to 
the  best  places  for  the  investment  of  capital,  Mr. 
Brewer  mentioned  Quadra  Island,  Texada  Island,  the 
Lucky  Four  group,  in  the  Cheam  Range;  the  Big  Eye 
group,  near  the  head  of  Great  Central  Lake  and  in  the 
Albenii  Mining  Division,  and  the  Ptarmigan  group,  ad- 
joining the  Big  Eye.  The  last  three  groups  of  mineral 
claims,  he  said,  required  large  expenditures  of  capital  for 
development,  but  all  gave  promise  of  eventually  develop- 


April   12,   1919 


ENGINEERING  AND  MINING  JOURNAL 


663 


ing  into  such  extensive  properties  as  are  in  favor  with 
the  big  operators.  Texada  Island  also  was  a  promising 
field  for  investment.  Here  the  type  of  deposits  had  been 
proved  to  maintain  continuity  to  a  considerable  depth, 
and  other  conditions,  such  as  transportation  facilities, 
were  as  nearly  ideal  as  could  be  imagined. 

Mining  as  an  Investment 

"Mining  as  an  Investment"  was  the  subject  of  a  paper 
read  by  T.  A.  Rickard,  editor  of  the  Mining  and  Scien- 
tific Press,  of  San  Francisco,  in  the  evening.  Couched 
in  simple  but  forceful  language,  interspersed  with  a 
few  strikingly  apt  narratives,  and  replete  with  the  keen 
observations  of  a  capable  mining  engineer  of  many 
years  of  activity,  his  address  was  clear  and  extremely 
informative.  To  the  layman  investor  it  was  an  educa- 
tion. "Of  well-conducted  mining  ventures  it  can  safely 
be  said  that  they  meet  with  a  measure  of  success  as 
large  as,  if  not  larger  than,  an  ordinary  manufacturing 
enterprise,"  observed  Mr.  Rickard  at  one  point.  "Yet 
mining,"  he  continued,  "has  been  and  still  is  a  glorious 
adventure  for  the  youth  of  the  world — for  those  young 
in  spirit  as  well  as  in  body."  While  the  spirit  of  ad- 
venture was  natural  and  vital  to  this  industry,  yet  min- 
ing, properly  conducted,  was  not  a  gamble.  Naturally 
there  was  some  risk.  No  sane  man  would  expect  to 
escape  it.  The  idea  of  avoiding  risk  in  mining  was  a 
pathetic  fallacy,  a  weak  endeavor  to  escape  the  inevi- 
table. The  attempt  to  find  mines  that  would  involve  no 
risk  to  the  capital  sunk  in  them  had  tended  to  cripple 
the  industry ;  and  the  refusal  of  many  so-called  explora- 
tion companies  to  incur  risk  had  stultified  their  opera- 
tions and  paralyzed  development. 

"When  the  ore  reserves  of  a  mine  are  at  low  ebb," 
continued  the  speaker,  "it  may  be  the  most  speculatively 
attractive  time  to  buy  the  property.  There  are  those 
who  say  that  the  mining  of  the  future  will  be  the  eco- 
nomic harvesting  of  the  known  ore  deposits  of  low 
grade,  the  beneficiation  of  the  masses  of  mineral  already 
discovered,  but  heretofore  regarded  as  too  refractory 
for  successful  metallurgical  treatment.  That  is,  the 
utilization  of  the  visible  supply  of  skimmed  milk,  instead 
of  finding  the  metallic  cream  concentrated  by  the  pa- 
tient operations  of  nature.  I  doubt  that.  The  world 
is  still  young  and  but  half  explored,  a  fact  substantiated 
by  such  discoveries  as  those  of  Nome,  Cobalt,  Porcupine, 
Tonopah,  Goldfield,  the  United  Verde  Extension,  the 
Bawdwin  Mines  of  Burma,  and  a  host  of  other  bonanzas 
of  the  last  20  years. 

"Before  a  profitable  outcome  is  assured,  every  mining 
enterprise  must  pass  through  several  speculative  stages 
as  surely  as  a  child  must  take  the  chances  of  bumps 
and  bruises.  The  history  of  the  great  mining  deposits 
of  the  Rand,  in  South  Africa,  has  not  escaped  the  vicis- 
situdes latent  in  mining  which  resulted  in  widespread 
loss  of  money.  Between  1911  and  1918  the  market 
value  of  the  shares  of  the  three  principal  companies, 
representing  consolidations  of  groups  of  mines,  declined 
$203,931,610,  this  loss  being  due  to  ignoring  the  com- 
mon experience  that  mines  eventually  become  impover- 
ished in  depth  just  as  surely  as  men  grow  old." 

•  More  Money  Made  by  Selling  Than  by  Buying 
Mr.  Rickard  asserted  that  the  biggest  fortunes  in 
mines  were  made  during  early  stages  of  development. 
On  the  whole,  more  money  was  made  by  selling  than  by 
buying  mines,  because  the  final  so-called  investment 
stage  of  a  first-class  mine  is  likely  to  represent  an  over- 


valuation. He  ventured  to  say  that  more  money  was 
lost  by  over-valuation  of  rich  mines  than  by  worthless 
prospects.  Small  men  lost  their  money  in  big  mines; 
big  men  in  small  mines.  The  most  intelligent  policy 
to  follow  in  investing  in  mines  was  to  allow  a  liberal 
margin  both  ways,  taking  a  larger  risk  for  the  sake 
of  a  larger  gain. 

"The  sampling  of  mines,"  Mr.  Rickard  went  on,  "has 
been  allowed  to  obscure  the  need  for  good  judgment.  It 
is  also  another  phase  of  the  attempt  to  make  an  invest- 
ment out  of  a  speculation.  The  ore  in  reserve  in  a  mine 
should  be  regarded  chiefly  as  an  indicator  of  the  proba- 
bility of  being  able  to  find  and  develop  more  ore  of  the 
same  grade.  The  expectation  of  a  profitable  venture 
should  be  based,  not  upon  the  extraction  of  the  known 
ore,  but  upon  the  chance  of  further  intelligent  search. 
It  is  the  spirit  of  adventure  that  stimulates  the  best 
kind  of  mining. 

Mining  Ventures  Meet  With  Average  Measure 
OP  Success 

"The  speculative  side  of  mining  has  an  attractiveness 
that  is  at  the  bottom  of  the  energy  with  which  it  is 
followed,  and,  when  brought  to  the  dead  level  of  a  steady 
investment,  you  will  find  that  the  man  of  ordinary 
shrewdness  saves  time  by  going  straight  to  his  broker 
and  buying  bonds  or  consols.  This  does  not  mean  that 
one  is  justified  in  playing  the  fool  and  expecting  mir- 
acles to  happen.  The  risk  of  mining  should  not  need- 
lessly be  increased.  Mining  enterprises  come  to  grief 
often,  not  so  much  because  of  the  failure  to  attain  an 
investment  basis,  but  because  they  are  not  put  on  a 
business  basis.  Even  if  the  occurrence  of  ore  in  nature 
is  erratic,  and  mining  as  a  consequence  be  hazardous, 
there  is  no  justification  for  piling  human  foolishness  on 
top  of  nature's  vagaries. 

"Of  well-conducted  mining  ventures,"  concluded  Mr. 
Rickard,  "it  can  be  safely  said  that  they  meet  with  a 
measure  of  success  as  large  as,  if  not  larger  than, 
ordinary  manufacturing  enterprise." 

H.  N.  Lawrie,  chairman  of  the  Oregon  Bureau  of 
Mines,  was  the  first  speaker  when  the  convention  re- 
assembled on  Mar.  18.  His  subject — "Gold" — was 
treated  in  an  informative  and  entertaining  manner. 
The  attitude  of  "watchful  waiting,"  adopted  by  so  large 
a  proportion  of  potential  developers,  was  likely,  he  said, 
to  cause  economic  distress,  and  it  was  his  opinion  that 
the  mining  industry  offered  a  magnificent  field  in  which 
to  utilize  returned  soldiers.  With  the  assistance  of  a 
number  of  charts,  Mr.  Lawrie  gave  an  account  of  the 
gold  production  of  the  world,  paying  a  high  tribute  to 
the  British  pound,  its  stability,  and  its  universally  rec- 
ognized value.  The  elimination  of  artificial  barriers  of 
trade,  such  as  excessive  exchange  rates,  was  necessary 
for  future  development,  Mr.  Lawrie  contended,  and  an 
essential  to  progress  was  true  freedom  of  trade.  The 
solution  of  the  present  problem  was  "business  as  usual," 
development  and  production.  People  who  were  waiting, 
almost  expecting,  a  general  revolution,  cancellation  and 
repudiation  of  debts,  and  the  adoption  of  new  economic 
standards,  were  mistaken.  Bolshevism  was  a  danger 
that  this  waiting  and  watching  in  industrial  movement 
tended  to  assist.  The  right  backfire  against  Bolshevism 
was  industrial  activity  that  would  provide  proper  em- 
ployment at  right  wages. 

Discussing  the  world  production  of  gold,  Mr.  Lawrie 
said  that  it  was  a  matter  of  common  knowledge  that  the 
high   production   of  the  year   1915 — $469,000,000 — had 
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been  followed  by  a  steady  decline.  In  the  United  States 
the  falling  off  in  production  had  been  due  to  labor  and 
machinery  increases,  and  to  other  wartime  factors.  Be- 
sides, a  slackening  had  been  caused  by  the  depreciation 
in  the  purchasing  power  of  gold. 

With  reference  to  the  commodity  prices  for  the  next 
two  years,  the  speaker  expressed  the  opinion  that  there 
would  be  no  drop.  The  fact  that  people  were  waiting 
for  such  an  occurrence  was  creating  stagnation.  Credit 
and  currency  must  be  extended  to  meet  the  conditions. 
"Generally  speaking,"  he  continued,  "we  are  marking 
time  at  a  moment  when  we  should  be  busy.  The  boys 
are  coming  back  from  the  front,  better  men,  men 
trained  to  activity.  They  do  not  want  to  take  part  in 
this  marking  time;  they  want  to  see  action.  The  min- 
ing industry  is  one  of  the  best  in  which  these  men  can 
participate.  In  peace  times  the  mining  wage  is  always 
at  the  top.  It  is  a  clean  business.  It  is  an  outdoor 
business." 

In  course  of  the  discussion  which  followed,  Mr.  Rick- 
ard  uttered  a  warning  against  the  suicidal  action  of 
hoarding  gold,  declaring  that  a  strong  display  of  confi- 
dence was  essential  in  successful  reconstruction. 

"Government  Control  of  Smelteries"  was  the  subject 
of  an  able  paper  by  Sidney  Norman,  of  Spokane,  who, 
referring  to  conditions  in  the  Northwest,  said  that  in 
years  past  the  utmost  good  feeling  had  prevailed  be- 
tween operators  and  the  management  of  the  Trail  smelt- 
er>-  of  the  Consolidated  Mining  and  Smelting  Co.  of 
Canada.  More  recently,  however,  this  sentiment  had 
changed  to  one  of  distrust.  He  did  not  know  whether 
there  was  any  sound  ground  for  the  disagreement,  but 
believed  that  government  regulation  of  this  plant,  and 
of  other  smelteries,  would  have  the  effect  of  clearing 
the  atmosphere  and  of  benefiting  the  mining  industry. 
If  the  smelters  were  making  no  more  than  a  legitimate 
profit,  they  would  have  no  cause  to  fear  such  regula- 
tions. If,  however,  they  opposed  the  proposal,  the  in- 
ference was  clear.  He  did  not  wish  to  be  understood  as 
favoring  government  ownership  of  smelteries — that 
would  be  a  calamity.  Government  regulation  through 
the  medium  of  experts,  however,  was  a  different  thing. 
Briti.sh  Columbia  was  to  be  commended  in  having  the 
finest  mining  laws  on  the  continent,  and  it  was  fitting 
that  her  government  should  take  the  lead  in  this  matter. 
The  closing  of  the  smeltery  at  Greenwood  by  the  Canada 
Copper  Corporation  gave  the  government  the  opportunity 
of  establishing  an  operating  smeltery  on  such  a  basis. 
SMALLER  Sizes  of  Coal  Merit  Wider  Market 

"The  Better  Preparation  and  Utilization  of  Coal"  was 
discussed  by  G.  W.  Evans,  coal  mining  engineer, 
of  the  Northwest  Experiment  Station,  U.  S.  Bureau  of 
Mines,  Seattle.  His  plea  was  for  the  greater  use  of  the 
smaller  sizes  of  coal,  largely  disregarded  both  by  pro- 
ducer and  consumer.  It  was  well  known  to  operators, 
both  of  Briti.sh  Columbia  and  Wa.shington,  that  the  per- 
centage of  large  sizes  is  decreasing  and  that  of  small- 
size  coal  increasing.  This  change  had  been  brought 
about  partly  by  the  inferiority  of  coal  mines  of  today 
as  compared  with  those  of  former  years.  As.  however,  it 
must  be  rwognized  that  the  percentage  of  lump  coal 
would  decrea.se  and  that  of  small  sizes  increase  unless 
new  coal  fields  were  discovered,  preparations  should  be 
made  to  make  more  small  coal  and  to  offer  it  to  the  public 
in  the  cleanest  possible  condition.  He  then  discus.sed 
the  best  means  of  getting  good  resultt  in  the  washing 
of  coal,  emphasizing  the  importance  of  the  proper  de- 


sign of  washer,  the  necessity  of  paying  attention  to  the 
efficient  operation  of  jigs,  and  the  utility  of  the  "float- 
and-sink"  method  of  testing.  Giving  examples  of  how 
and  to  what  extent  savings  might  be  obtained  in  British 
Columbia  and  the  State  of  Washington,  he  said  that 
he  had  seen  80  lb.  of  white  rock  picked  from  seven  tons 
of  coal  that  was  supposed  to  have  been  cleaned.  This 
occurred   in  Washington. 

As  to  the  value  of  the  small  coal,  Mr.  Evans  gave 
attention  to  the  use  of  powdered  coal  for  fuel  purposes, 
referring  to  its  increasing  popularity,  and  asserting 
that,  with  proper  development,  this  branch  of  the  coal 
trade  in  the  Northwest  might  be  expected  to  drive  much 
of  the  imported  fuel  out  of  the  market,  thus  permitting 
its  use  elsewhere.  The  oil  supply  of  the  world,  he  said, 
was  limited,  and  should  be  conserved.  The  coal  reserves 
of  the  Northwest,  however,  were  sufficient  to  meet  the 
needs  of  the  Pacific  Coast  for  hundreds  of  years. 
Francis  Glover,  of  the  Princeton  Coal  and  Land  Co.,  fol- 
lowed with  some  practical  suggestions  along  the  same 
line,  among  which  was  that  the  government  should 
appoint  engineers  to  see  that  wasteful  methods  were 
not  adopted  in  the  extraction  of  coal. 

The  Encouragement  of  Prospecting 

"The  Prospector,  What  He  Should  Be  and  How  To 
Assist  Him,"  was  the  theme  of  a  discourse  by  John  Mc- 
Connell,  who,  after  referring  to  the  absolute  need  of 
the  prospector  in  a  mining  country,  recommended  that 
the  citizens  of  Vancouver,  Seattle,  and  other  centers 
might  invest  more  generously  in  the  grub-staking  of 
these  men.  It  was  a  gamble  of  a  most  fascinating  na- 
ture. Because  of  the  complex  character  of  much  British 
Columbia  ore,  the  prospector  and  the  small  operator 
should  be  assisted  by  the  establishment  by  the  govern- 
ment of  ore-testing  mills.  One  plant  should  be  an  ad- 
junct to  the  scientific  department  of  the  University  of 
British  Columbia;  another  should  be  placed  at  Nelson, 
B.  C,  to  serve  the  Eastern  mining  divisions;  and  a 
third  at  a  point  in  the  Northern  interior.  He  recom- 
mended that  these  plants  be  under  the  direction  of 
skilled  metallurgists,  who  would,  in  turn,  be  under  the 
control  of  the  provincial  mineralogist.  Two  concentrat- 
ing plants  also  were  recommended  by  Mr.  McConnell, 
one  to  be  at  Hazelton,  B.  C,  or  some  other  suitable 
point  in  the  northern  silver-lead  district,  and  another 
in  the  Kootenays,  preferably  at  Nelson,  B.  C,  to  cover 
the  southern  galena  belt.  Mr.  McConnell  suggested 
that  a  course  of  mining  for  the  special  benefit  of  pros- 
pectors should  be  arranged  by  the  University  of  British 
Columbia.  Another  recommendation  was  that  the  pro- 
vincial government,  in  dealing  with  the  returned-soldier 
problem,  might  consider  the  advisability  of  grub-stak- 
ing those  soldiers  who  would  prefer  prospecting  to 
going  back  to  the  land,  for  one  or  two  years. 
Taxation  of  Mines 

"Taxation  of  Mines"  was  the  subject  of  a  talk  by 
Valentine  Quinn,  of  the  Granby  Consolidated  Mining 
and  Smelting  (n..  and  also  T.  W.  Bingay,  of  the  Con- 
solidated Mining  and  Smelting  Co.  of  Canada.  They 
were  followed  on  the  same  question  by  Nicol  Thom- 
son, chairman  of  the  mining  committee  of  the  Van- 
couver Board  of  Trade.  Mr.  Quinn  argued  that  interest 
on  capital  employed  is  a  fair  and  equitable  charge  on 
the  income  its  employment  produces,  and  therefore 
should  not  be  taxed.  In  explanation  it  may  be  stated 
that  this  is  not  conceded  by  the  income-tax  law  of  the 
province  in  its  application  to  n-.ining  companies.     The 
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speaker  emphasized  the  possibility  of  considerable  diffi- 
culty arising  in  the  obtaining  of  outside  money  or 
capital  for  investment  in  British  Columbia  mining 
enterprises  if  the  course  of  making  no  allowance  for  in- 
terest on  bonds  in  taxation  were  pursued.  "If  a  refine- 
ment of  the  income-tax  act  could  be  secured,"  he  con- 
cluded, "eliminating  the  indeterminate  basis  on  which 
it  is  proposed  to  assess  the  mining  industry,  and  taking 
into  account  the  necessity  of  not  only  inducing  new 
capital  to  come  into  the  province  but  permitting  the 
repayment  of  capital  already  invested  to  be  periodically 
provided  for,  as  well  as  to  receive  a  reasonable  return 
on  its  use,  say  7^c,  before  determining  the  taxable 
income,  it  would  go  far  toward  developing  the  financial 
end  of  British  Columbia's  mining  industry." 

Addressing  himself  to  the  same  question,  Mr.  Bingay 
arrived  at  practically  the  same  conclusion.  He  thought 
that  the  government  should,  in  its  taxation  policy,  ex- 
empt interest  on  borrowed  capital  in  an  estimation  of 
what  was  termed  taxable  income.  His  opinion  was  that 
it  would  be  more  just  and  equitable  to  follow  the  lines 
laid  dowTi  by  the  dominion  government  income-tax  act, 
which  applied  equally  to  all  individuals  and  to  all  cor- 
porations, regardless  of  the  size  of  the  income.  "If  an 
individual,"  he  said,  "derives  income  from  investments 
in  a  company,  the  normal  tax  is  collected  at  its  source, 
and  he  does  not  have  to  pay  the  normal  tax  again  on  the 
same  income."  This  was  not  the  case  in  the  province, 
he  averred,  the  individual  paying  income  tax  first  on 
the  earnings  of  the  company  in  which  he  was  interested, 
then  again  on  the  same  fujids  when  coming  to  him  in 
dividends.  He  thought,  too,  that  there  should  be  a  de- 
duction in  figuring  income  of  the  salaries  paid  to  non- 
resident directors  and  m.anagers.  In  regard  to  the  allow- 
ance of  a  maximum  of  15%  for  mine  depreciation,  the 
government's  position  that  there  could  not  be  greater 
depreciation  was  illogical.  Mr.  Thomson's  opinion  was 
that  any  mining  taxation  should  be  based  on  the  net 
and  not  on  the  gross  income,  and  that  proper  allowances 
should  be  made  for  such  items  as  depreciation  and  de- 
velopment charges.  Without  such  treatment,  investors 
were  likely  to  turn  away  from  the  province. 

Abolishing  the  Fixed  Price  of  Silver 

A  number  of  resolutions  were  discussed  and  indorsed 
by  the  convention  before  its  adjournment  on  Tuesday 
evening.  Mar.  18.  One  asked  the  Canadian  government 
to  use  its  influence  with  the  British  government  to  the 
end  that  the  present  fixed  price  on  silver  be  abolished. 
Smith  Curtis,  of  Kamloops,  B.  C,  the  mover,  said  that 
the  authorities  were  not  treating  Canada  fairly  in  this 
matter.  She  was  losing  between  $4,000,000  and  $5,000,- 
000  annually.  The  present  policy  was  unjust  to  the 
producer  and  to  the  country.  Silver,  like  any  other 
commodity,  should,  now  that  the  war  was  over,  be  per- 
mitted to  find  its  own  level.  If  this  were  done,  silver, 
indubitably,  would  rise  well  above  $1  an  ounce,  possibly 
advancing  to  $1.50,  certainly  as  high  as  $1.30  or  $1.40. 
If  the  conditions  were  such  that  it  might  be  expected 
to  go  below  $1,  it  was  almost  a  surety  that  the  govern- 
ment restriction  would  be  removed.  Why  should  the 
producer  be  so  discriminated  against? 

There  was  an  enormous  demand  in  the  Orient  and 
throughout  Russia,  and  he  upheld  the  right  of  the  op- 
erators of  British  Columbia,  as  well  as  of  other  sections 
of  America,  to  reap  the  rewards  which  conditions  of- 
fered, because,  under  adverse  circumstances,  they  had 
been  and  would  be  expected  to  stand  on  their  own  feet. 


G.  A.  Caldwell,  representing  the  producers  of  the  Boun- 
dary District  of  the  province,  spoke  warmly  in  support 
of  the  proposal,  terming  the  action  of  the  few  who 
argued  that  it  was  an  Imperial  question,  and  that  the 
present  policy  had  been  acquiesced  in  by  the  United 
States  at  the  behest  of  Great  Britain  in  order  that  the 
economic  equilibrium  might  be  maintained  in  India,  as  a 
wielding  of  cudgels  on  behalf  of  the  plutocrats.  The 
resolution  was  carried. 

S.  S.  Fowler,  of  Nelson,  B.  C,  introduced  a  resolution 
proposing  that  the  provincial  government  be  asked  to 
organize  and  equip  an  exploratory  party  for  the  pur- 
pose of  exploring  the  vast  northeastern  section  of  Brit- 
ish Columbia,  of  which  little  or  nothing  is  known  and 
which  might  possess  mineral  wealth  that  would  repay 
a  thousandfold  the  cost  of  such  expedition.  This  also 
was  indorsed. 

Other  resolutions  which  carried  may  be  summarized 
as  follows: 

That  the  provincial  government  be  asked  to  provide 
a  more  substantial  financial  vote  for  the  carrying  on  of 
mineralogical,  geological,  and  like  educational  work  at 
the  University  of  British  Columbia. 

That  the  provincial  government  be  asked  to  provide 
an  assay  office  and  facilities  for  the  analysis  of  ore  at 
Prince  Rupert,  B.  C. 

That  the  Minister  of  Mines  for  British  Columbia  be 
requested  to  arrange  for  a  tour  through  British  Co- 
lumbia of  a  partj'  of  British  and  American  mining  en- 
gineers, expenses  of  the  same  to  be  defrayed  by  the 
government. 

That  the  Department  of  Trade  and  Commerce  be  re- 
quested to  arrange  for  the  filming  of  samples  of  British 
Columbia  minerals  and  to  use  said  pictures  in  connec- 
tion with  the  advertising  program  it  is  now  preparing. 

That  the  Postmaster  General  of  Canada  be  petitioned 
to  remove  present  restrictions  placed  by  the  dominion 
on  the  importation  of  such  second-class  mail  matter 
as  representative  American  mining  magazines. 

That  the  "house-cleaning"  campaign  being  inaugu- 
rated by  the  Spokane  Chamber  of  Mines  be  indorsed. 
In  explanation  it  may  be  pointed  out  that  the  mining 
interest  attached  to  this  proposal  was  given  as  being 
the  fact  that,  if  cities,  large  and  small,  began  painting 
their  buildings,  public  and  private,  so  largely  would  the 
consumption  of  paint  and  its  chief  ingredient,  lead,  be 
increased  that  the  present  embarrassing  surplus  of  the 
latter  soon  would  be  eliminated. 

Fred  T.  Congdon,  K.  C,  former  member  of  the  Do- 
minion House  of  Commons  for  the  Yukon  Territory,  ad- 
dressing the  convention  delegates  after  the  banquet  of 
Tuesday  evening,  stated  that  it  was  a  fallacy  to  sup- 
pose that  the  Yukon  Territory  and  Alaska  had  been 
depleted  in  respect  of  their  mineral  possibilities.  Both 
these  vast  territories  offered  splendid  opportunities  to 
the  prospector  and  the  operator.  The  climatic  conditions, 
too,  he  asserted,  were  ideal.  True,  there  were  occasional 
"cold  snaps,"  but,  taking  the  year  round,  the  tempera- 
ture was  nothing  more  than  bracing. 

Visit  to  Britannia  Mine 

Other  speakers  were  A.  C.  Garde,  of  Prince  Rupert, 
B.  C,  and  M.  J.  Carrigan,  of  Seattle,  Wash.,  the  former 
confining  himself  to  the  mineral  and  general  industrial 
possibilities  of  the  Pacific  Northwest,  and  the  latter 
speaking  of  the  potentialities  of  the  iron-ore  deposits 
of  the  province,  to  which  reference  has  been  made. 

On  Wednesday,  Mar.  19,  the  convention  was  brought 
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to  a  close  with  a  trip  to  the  mine  and  plant  of  the 
Britannia  Mining  Co.,  which  is  situated  within  a  day's 
return  journey  of  the  city  of  Vancouver.  A  special  in- 
vitation was  given  the  visiting  delegates,  and  every 
opportunity  afforded  them  to  become  acquainted,  at 
least  to  some  extent,  with  one  of  the  largest  and  best- 
managed  mining  enterprises  of  America. 

An  account  of  the  convention  would  not  be  complete 
without  passing  reference  to  the  splendidly  representa- 
tive and  informative  collection  of  mineral  samples, 
which  came  from  all  sections  of  the  Pacific  Northwest, 
and  which  occupied  a  prominent  position  in  the  Van- 
couver Hotel.  Another  exhibition  which  attracted  at- 
tention was  that  of  machinery  used  in  mining  opera- 
tions, which  was  housed  in  the  vicinity. 

Officials  of  the  British  Columbia  Chamber  of  Mines, 
too,  should  receive  a  word  of  commendation  and  con- 
gratulation. It  was  their  first  attempt  at  the  organiza- 
tion and  management  of  a  convention  on  a  large  scale, 
and  to  their  indefatigable  efforts  is  due  its  unqualified 
success. 

Manufacturing  Detonators  for  Blasting* 

Copper  sheets  are  used  in  the  manufacture  of  the 
shell  or  container  which  receives  the  detonating  com- 
position used  in  blasting,  and  these  are  placed  under  a 
punching  machine,  which  cuts  small  circular  disks  from 
each  sheet.  These  disks  then  pass  into  another  machine 
which  has  a  descending  plunger  that  cups  the  flat  disk. 
From  the  cupping  machine  the  cups  are  conveyed  to 
a  drawing  machine,  which  cups  them  still  more  and 
starts  the  formation  of  the  shell.  After  passing  through 
two  more  drawing  machines,  the  copper  is  further 
drawn  out  and  the  shell  formed  with  a  rough  top.  This 
rough  top  it  cut  off  smoothly  in  a  cutting  machine,  and 
the  shell  is  complete.  The  shells  are  then  dumped  into 
hoppers,  from  which,  by  pulling  a  lever,  the  operator 
can  load  them,  100  at  a  time,  into  block  trays  having 
holes,  into  each  of  which  a  shell  fits  in  an  upright  posi- 
tion, ready  to  receive  the  charge  of  detonating  sub- 
stance. 

The  preparation  of  the  different  detonating  agents  is 
a  rather  intricate  chemical  process,  and  is  attended  with 
infinitely  more  danger.  As  an  example,  fulminate  of 
mercurj-  is  made  by  mixing  nitric  acid,  mercury  (quick- 
silver) and  alcohol  in  the  proper  proportions.  A  white 
residue,  or  precipitate,  called  fulminate,  is  the  result  of 
this  chemical  action.  This  fulminate  is  carefully  washed 
to  remove  all  impurities  and  excess  acid,  placed  while 
still  wet  in  small  fabric  bags,  and  stored  in  wells  in  the 
ground  filled  with  water. 

When  wanted  for  use,  the  fulminate  is  removed  from 
the  water,  taken  to  a  barricaded  dry-house,  where  gentle 
currents  of  warm  air  remove  the  moisture.  Dried  fulmi- 
nate is  very  sensitive;  hence  the  handling  from  this 
P'lint  must  be  done  with  extreme  care.  The  dry  ful- 
minate is  carried  in  small  rubber-lined  boxes  to  the  dr>'- 
atorage  house,  situated  a  considerable  distance  from  the 
rest  of  the  plant  as  a  safety  measure.  From  the  dry 
storage,  the  fulminate  is  taken  in  small  quantities  to  the 
mixing  hou.se,  where  it  is  mixed  with  the  other  detonat- 
ing ingredients  in  the  correct  proportion.M  in  automatic, 
specially  constructed  vibrating  machines.  Thorough 
mixing  is  essential. 

The  mixed  fulminate  is  then  taken  to  the  house,  where 


it  is  filled  by  automatic  machines  into  the  copper  shells 
held  in  the  trays,  and  then  to  the  press,  which  has  100 
small  plungers  that  fit  exactly  into  each  cap  or  shell. 
This  gently  presses  the  detonating  mixture,  and  com- 
presses it  to  a  sufficient  degree  to  keep  it  in  the  shell. 
Explosions  are  frequent  in  this  step  of  the  process,  and 
the  press  is  consequently  surrounded  by  thick  walls,  and 
the  operator  remains  outside  during  the  operation, 
which,  however,  requires  but  a  short  time. 

From  the  press,  the  loaded  caps  are  conveyed  in  saw- 
dust to  rumblers  and  screens,  where  any  loose  particles 
of  the  detonating  agent  are  removed  along  with  the  saw- 
dust, and  the  blasting  caps  are  ready  to  pack.  They  are 
first  placed  in  felt-lined  tin  boxes,  each  holding  100  caps, 
then  into  heavy  pasteboard  cartons,  and  finally  into 
strong  wooden  cases  for  .shipment. 


Bingham  Mines  Co.  Annual  Report 

The  10th  annual  report  of  the  Bingham  Mines  Co. 
for  the  year  ended  Dec.  31,  1918,  shows  that  ship- 
ments from  the  Dalton  &  Lark  mine  amounted  to  2391 
dry  tons  of  lead  ore  and  31,670  dr>-  tons  of  copper 
ore,  of  a  gross  value  of  $220,200,  comparing  with  a 
total  of  25,776  tons,  valued  at  $334,667,  the  previous 
year.  The  net  smeltery  returns  were  $144,602,  compared 
with  $234,966  in  1917.  Lessees  in  the  Dalton  &  Lark 
and  Commercial  mines  produced  4862  tons,  netting 
the  company  a  royalty  of  $32,153.  The  contents  of 
company  and  lease  ore  produced  in  both  mines  were: 
Gold,  1666  oz.;  silver,  172,567  oz.;  lead,  1,426,636  lb.; 
copper,  875,006  lb.;  as  compared  with  2182  oz.  gold, 
227,975  oz.  silver,  936,125  lb.  lead,  and  2,971,214  lb.  cop- 
per in  1917.  New  work  totalled  2755  ft.  of  drifts, 
crosscuts,  winzes,  and  raises. 

The  Victoria  mine  produced  6790  tons,  containing 
1047  oz.  gold,  139,308  oz.  silver,  176,019  lb.  lead,  and 
165,508  lb.  copper,  of  gross  value  of  $170,619,  with  net 
smeltery  returns  of  $108,810.  The  amount  of  new  work 
was  2313  ft.  The  Yosemite  Mines  Co.  produced  2010 
tons,  containing  79  oz.  gold,  10,188  oz.  silver,  314.258 
lb.  lead,  and  21,034  lb.  of  copper,  valued  at  $29,577. 
from  which  net  smeltery  returns  were  $18,421.  New 
work  totalled  1799  feet. 

The  Eagle  &  Blue  Bell  Mining  Co.,  a  subsidiary,  pro- 
duced 40,369  tons,  valued  at  $1,089,177,  comparing  with 
34,4.57  tons,  valued  at  $1,068,836.  in  1917.  The  net 
smelter  returns  on  this  ore  for  1918  amounted  to  $626,- 
978,  comparing  with  $714,867  in  1917.  The  contents  of 
the  ore  produced  in  1918  were:  Gold.  2605  oz.;  silver, 
579,074  oz.;  lead,  0.389.376  lb.,  and  copper,  16.012  lb. 
The  amount  of  new  work  in  drifting,  crosscutting  and 
other  openings  totalled  5519  feet. 


•Rulrn'-lMl  fron 
In  the  April  Ik«ii? 


nn  orllrlr.  "rx-tnnnton 


fnr  Ulnotlne."  npt»^ 


Sllvor  Kind  ConsoliHnted  Mining  Co..  of  Utah,  in  its  an- 
nual report  for  1018.  states  that  receipts  from  ore  sale 
nmountod  to  $27r>.!if.8.48;  stock  sales.  $266,265.31,  and  mis 
ccUnneous.  $28,007.0.^.  Together  with  the  balance  on  Jan 
1.  1918,  ($2.'?n,n86.1S).  total  rereipt.i  nmountod  to  $809,327. 
Total  expenditures  were  $762,618.62.  and  include  develop 
nient  .nnil  niiniiiir.  $97,77.3,02:  tunnel  .■iccount,  $116,146.42; 
dividends.  $70,000,  and  other  items.  Production  of  ore  and 
concentrates  for  1918  njrgregBted  5182  gross  tons,  or  4901 
net  tons,  the  gross  value  of  which  was  $318,845.50.  De 
ductintr  charpes,  (freisrht.  $10,502.47.  and  smelter  charges, 
$32,372.46).  net  value  was  $275,970.57.  Progress  at  t'e 
i^pi^o  tunnell  was  4001  ft.,  which  was  made  at  an  averaif 
cost  of  $25,508  per  foot. 
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f  Industrial  News  from  Washington 

I  By  Paul  Wooton,  Special  Corkespondent 
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War-Minerals  Claims  Exceed 
Appropriation 

Judging  from  the  rate  at  which  war-minerals  claims 
are  reaching  the  Relief  Commission,  the  total  amount 
claimed  will  exceed  greatly  the  $8,500,000  provided  by 
Congress  for  adjustment  purposes.  The  total  number 
of  claims  received  up  to  Apr.  4  was  89.  These  were 
divided  as  follows:  California,  23;  Oregon,  18;  Colo- 
rado, 8;  Arkansas,  7;  Utah,  7;  Minnesota,  5;  Alabama, 
5;  Georgia,  4;  Tennessee,  4;  Montana,  2;  Nevada,  2, 
and  the  following  states  1  each :  New  York,  Oklahoma, 
Pennsylvania,  and  Virginia.  By  far  the  greater  number 
are  based  on  operations  for  the  mining  of  chrome.  Man- 
ganese is  in  second  place,  and  pyrites  and  tungsten  are 
third  and  fourth,  respectively.  Many  persons,  evidently 
not  knowing  that  the  statute  limits  relief  to  the  four 
minerals  mentioned,  are  sending  in  claims  based  on 
nearly  all  mining  activities.  One  promoter  asked  to  be 
repaid  for  his  expenditures  in  an  effort  to  float  war- 
minerals  propositions. 

At  the  request  of  California  chrome  producers,  no  in- 
terpretation will  be  made  of  that  section  of  the  law 
which  limits  claims  to  those  where  a  direct  "request  or 
demand"  was  made  by  a  Government  agency,  until  they 
can  be  heard  on  the  subject.  One  provision  of  the  law 
is  being  overlooked  by  many  who  are  filing  claims.  The 
law  specifies  that  the  work  done  must  have  been  on  the 
property  which  contains  minerals  in  sufficient  quanti- 
ties to  be  of  commercial  importance.  The  burden  of 
proof  in  this  regard,  therefore,  is  on  the  claimant. 

Philip  N.  Moore,  of  the  commission,  calls  special  at- 
tention to  the  fact  that  it  is  not  necessary  for  claimants 
to  employ  attorneys.  The  commission  much  prefers  to 
deal  directly  with  claimants,  and  will  see  to  it  that 
each  has  every  opportunity  to  make  his  case  as  strong 
as  he  can.  J.  E.  Spurr  has  been  selected  by  the  com- 
mission as  its  chief  engineer.  This  work  will  be  in  ad- 
dition to  his  regular  duties  with  the  Bureau  of  Mines. 
H.  E.  Meyer,  former  chief  clerk  of  the  Lake  Superior 
experiment  station  of  the  Bureau  of  Mines,  has  been 
chosen  as  chief  clerk  of  the  War-Minerals  Relief  Com- 
mission. Mr.  Meyer  just  has  returned  from  duty  with 
the  army  of  occupation. 


New  General  Import  License 

The  War  Trade  Board  announces  that  a  general  im- 
port license,  to  be  known  as  PBF  No.  36,  has  been 
issued,  effective  Apr.  7,  1919,  covering  the  importation 
into  the  United  States  from  Mexico,  Cuba,  Haiti,  Santo 
Domingo,  and  all  countries  of  Central  and  South  Amer- 
ica, except  British  and  French  possessions,  of  all  com- 
modities except  pig  tin,  tin  ore,  tin  concentrates,  all 
metal  alloys  containing  tin,  nitrate  of  soda,  emery,  ex- 
cept that  mined  in  Canada;  salvarsan,  neosalvarsan, 
arsphenamine,  and  all  substitutes  therefor  and  equiva- 
lents thereof;  sugar,  wheat,  wheat  flour,  rice,  peanuts, 
nitrate  of  potash,  cocoa,  coffee,  rubber,  tungsten  ore, 
and  wool. 


Foreign-Trade  Committee  Formed 

The  State  Department  has  organized  a  foreign-trade 
committee  for  the  purpose  of  outlining  policies  for  the 
Government's  relationship  to  foreign  trade.  The  mining 
industry  is  to  be  represented  by  J.  E.  Spurr,  of  the 
Bureau  of  Mines,  who  also  represents  the  Interior  De- 
partment on  the  committee,  as  well  as  the  other  interests 
coming  under  the  jurisdiction  of  that  department.  This 
committee  is  distinct  from  the  Economic  Liaison  Com- 
mittee, which  was  organized  recently  by  the  State  De- 
partment. 

Anti-Trust  Legislation 

Impetus  has  been  given  to  the  movement  to  secure 
the  reopening  of  the  anti-trust  question  at  the  next 
Congress  by  the  referendum  just  taken  on  that  subject 
by  the  Chamber  of  Commerce  of  the  United  States.  The 
referendum  indicates  that  the  overwhelming  majority 
of  American  business  men  want  to  see  the  uncertainties 
of  the  existing  laws  removed. 

Despite  the  fact  that  not  many  months  ago  the  Cham- 
ber of  Commerce  brought  out  a  scathing  criticism  of 
the  Federal  Trade  Commission,  the  vote  of  its  members 
is  strongly  in  favor  of  making  it  the  supervising  body 
which  would  formulate  standards  of  general  business 
conduct.  The  chamber  recommends,  however,  that  the 
commission  be  enlarged  and  new  members  chosen  from 
among  men  who  would  "bring  to  the  commission  a 
proper  conception  of  its  duties  and  purposes."  Another 
reason  given  why  the  commission  should  be  the  super- 
visory body  is  that  it  has  gathered  invaluable  informa- 
tion concerning  industrial  and  commercial  practice  dur- 
ing recent  times. 

Panama  Canal  Freighting 

Now  that  the  nature  of  the  cargoes  passing  through 
the  Panama  Canal  again  is  being  made  public,  it  may 
be  noted  that  minerals  form  a  substantial  proportion. 
The  report  covering  the  week  ended  Mar.  15  shows  that 
cargoes  of  spelter  are  moving  from  Tacoma  and  Seattle 
to  Gulfport,  and  nitrates  from  Calita  Buena,  Tocopilla, 
and  Mejillones  to  San  Juan,  La  Pallice,  and  Charleston, 
respectively.  Copper,  in  addition  to  the  movement  from 
Chilean  ports  to  New  York,  is  being  shipped  from  Port- 
land, Ore.,  to  France. 


Pan-American  Industrial  Congress 
Proposed 

A  Pan-American  industrial  conference  fully  as  pre- 
tentious as  was  the  Pan-American  Scientific  Congress 
held  in  1915  is  under  consideration  by  the  Pan-Amer- 
ican Union.  It  is  practically  certain  that  such  a  con- 
ference will  be  held. 

As  mining  is  an  important  industry  in  Latin  America, 
it  will  occupy  a  prominent  place  on  the  program.  This 
will  be  the  first  conference  of  the  kind  to  be  devoted 
exclusively  to  the  economic  features  of  Pan-American 
relationships. 
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Joseph  E.  Johnson,  Jr. 


JOSEPH  E.  JOHNSON,  JR.,  was  killed  accidentally 
at  Hartsdale,  N.  Y.,  on  the  morning  of  Apr.  4.  On 
the  way  from  his  home  to  the  railway  station  he 
paused  for  an  automobile  to  pass.  The  automobile 
skidded  and  struck  him,  knocking  him  down  and  frac- 
turing his  skull.  He  died  an  hour  later  without  regain- 
ing consciousness.  The  news  of  this  sad  accident  came 
as  a  shock  to  his  host  of  friends  in  the  profession  and 
outside  of  it. 

J.  E.  Johnson,  Jr.,  was  born  at  Longdale,  Va.,  in  1870, 
the  son  of  Major  J.  E.  Johnson,  who  was  the  manager 
of  the  Longdale  Iron  Co.  He  was  graduated  from 
Haverford  College  in  1888.  He  received  the  degree  of 
mechanical  engineer  from  the  same  college  in  1891,  and 
in  1892  obtained  a  degree  from  Cornell  University.  In 
the  meanwhile  he  had  begun  practical  work,  first  as  a 
draftsman  for  the  Baldwin  Locomotive  Works.  Having 
finished  his  studies  at  Cornell,  he  was  engaged  from 
1892  to  1894  with  the  Straight  Line  Engine  Co.  and  the 
Cranberrj-  Iron  and  Coal  Co.     In   1894-95  he  was  as- 


JOSBPH  E.  JOHNSON,  JR. 

-sistant  to  the  superintendent  of  the  Ames  Iron  Works, 
and  in  1895-99  was  engineer  and  assistant  manager  of 
the  Longdale  Iron  Co.  Leaving  that  position,  Mr.  John- 
son worked  with  the  Carnegie  Steel  Co.  in  1899-1901, 
being  identified  with  its  blast-furnace  department.  In 
1901  he  returned  to  his  old  position  with  the  Longdale 
Iron  Co.,  with  which  he  remained  until  1906.  From  1906 
to  1909  he  wa."*  general  manager  of  the  Princess  Fur- 
nace Co.,  operating  blast  furnaces,  ore  mines  and  a  rail- 
road. During  1900  and  1910  he  was  general  superin- 
tendent for  the  Republic  Iron  and  Steel  Co.  at  Thomas. 
Ala.,  operating  three  blast  furnaces  and  900  coke  ovens. 
From  1910  to  191.3  Mr.  Johnson  was  manager  of  the 
Afihland  plant  of  the  Lake  Superior  Iron  and  Chemical 
Co.  at  Ashland,  Wis.  In  1913  he  opened  an  office  as 
consulting  ongineer  in  New  York,  and  had  made  this 
his  headquarters  since  that  time.  This  is  a  bare  out- 
line of  his  extensive  and  active  career  in  work  among 
iron  mines  and  furnaces  and  coking  plants.  He  gained 
comprehensive  experience  as  a  mechanical  engineer,  as 
mining  engineer  and  as  metallurgical  engineer  and  was 
splendidly  fitted  for  consulting  practice  when  he  en- 
tered it 


Previous  to  his  entrj-  into  general  consulting  prac- 
tice, Mr.  Johnson  had  done  much  technical  work  of  a 
major  character,  which  had  won  for  him  high  profes- 
sional recognition.  His  remarkable  versatility  was  ex- 
hibited in  the  variety  and  wide  range  of  his  interests. 
The  introduction  of  a  masterly  method  of  mining,  the 
designing  of  some  ingenious  mining  machinery,  the  ar- 
rangement of  a  clever  system  of  tramway  transporta- 
tion, the  improvement  in  blast-furnace  practice,  the 
study  of  the  quality  of  pig  iron  and  the  means  for  rais- 
ing the  grades,  were  all  subjects  that  engaged  his  at- 
tention with  distinctly  useful  results.  He  was  a  gener- 
cus  contributor  to  the  technical  press  and  described  his 
work  and  offered  his  ideas  in  papers  in  the  Journal, 
Chemical  and  Metallurgical  Engineering,  the  American 
Machinist,  Iron  Age,  and  the  Transactions  of  the  Amer- 
ican Institute  of  Mining  Engineers.  Besides  these  con- 
tributions, which  were  invariably  noteworthy,  he  was 
the  author  of  treatises  on  "Blast-Furnace  Construction 
in  America"  (1917),  followed  by  "The  Principles,  Op- 
eration and  Products  of  the  Blast  Furnace"  (1918').  In 
bis  preface  to  the  former  work  he  said:  "I  happen  to 
have  made  several  investigations  which  served  to  ex- 
plain some  of  the  phenomena  of  the  blast  furnace  not 
previously  understood,  and  it  seemed  proper  that  the 
results  should  be  recorded.  ...  In  many  cases  my 
opinions  are  given  for  what  they  may  be  worth,  because 
it  seems  to  me  that  those  books  which  simply  give  a 
number  of  opinions  without  any  indication  of  the 
author's  preference  are  of  little  real  use."  This  expres- 
sion was  thoroughly  characteristic  of  the  man. 

The  best  efforts  of  Johnson's  leisure  for  more  than 
three  years  were  spent  upon  this  book,  which  dealt 
chiefly  with  the  mechanical  side  of  the  blast  furnace. 
It  was  written  in  that  exact  and  clear  language  that 
was  characteristic  of  its  author,  which  made  it  easy 
for  everyone  to  read  and  put  it  within  the  grasp  of  any 
intelligent  furnace-man.  The  succeeding  treatise  ex- 
hibited the  same  admirable  qualities. 

In  a  review  of  "Blast-Furnace  Construction"  by  Brad- 
ley Stoughton,  than  whom  no  one  is  more  competent  to 
pronounce  an  opinion,  Johnson's  professional  status  was 
excellently  summarized  in  the  following  paragraph: 

"Probably  no  living  person  is  qualified  for  so  many 
different  reasons  to  write  a  book  on  this  subject  as  is 
J.  E.  Johnson,  Jr.  His  father  was  an  important  Amer- 
ican ironmaster,  and  this  author  may  be  said  to  have 
been  born  and  bred  around  a  blast  furnace.  For  more 
than  20  years  he  has  held  a  prominent  position  as  op- 
erator, inventor,  author,  and  interpreter.  Two  of  his 
achievements  in  the  latter  capacity  would  alone  be  suf- 
ficient to  place  him  in  the  first  rank  of  modern  scientific 
interpreters;  namely,  his  theory  of  the  constitution  of 
cast  iron,  which  has  since  been  expanded  and  elaborated 
by  him.self  and  others,  and  his  theory  of  the  critical 
temperature  of  the  blast  furnace,  which  is  now  gen- 
erally accepted  as  the  explanation  of  the  saving  effected 
by  drying  blast,  which  was  once  considered  (especially 
by  German  theorists)  as  super-theoretical  and.  there- 
fore, impossible." 

In  his  work  as  consulting  engineer  Mr.  Johnson  found 
a  wide  field  of  activity.  One  of  his  recent  important 
works  was  a  professional  mission  to  China.  Just  pre- 
vious to  his  untimely  death  he  had  been  devoting  him- 
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self  to  a  new  study  in  the  metallurgy  of  iron,  in  which 
he  was  intensely  interested  and  as  to  the  successful 
outcome  and  practical  value  of  which  he  had  great 
hopes. 

Personally,  Mr.  Johnson  was  a  most  lovable  char- 
acter. He  had  a  natural  gift  for  making  friends,  all 
of  whom  enjoyed  him  immensely.  He  was  a  broad- 
minded  man,  whose  interests  were  far  wider  than  those 
of  his  profession.  He  was  a  good  citizen.  He  was  a 
wonderfully  clear  thinker,  and  his  views  were  invari- 
ably characterized  by  a  striking  originality.  Added  to 
this  was  his  art  of  frank,  clear,  and  illuminating  ex- 
pression. A  sleepy  meeting  always  woke  up  promptly 
when  Johnson  rose  to  make  any  remarks.  There  is 
nobody  to  fill  the  chair  that  he  has  left  vacant. 

Mr.  Johnson  was  a  member  of  the  Mining  and  Metal- 
lurgical Society  of  America  and  a  member  of  the  board 
of  directors  of  the  Amxerican  Institute  of  Mining  and 
Metallurgical  Engineers,  in  which  he  was  marked  for 
high  honor.  He  resided  in  a  beautiful  old-fashioned 
home  at  Hartsdale,  where  he  leaves  a  widow  and  a 
young  son.  W.  R.  I. 

Chronolog)^  of  Mining  for  March,  1919 

Mar.  1 — Arizona  Copper  Co.'s  mines  in  Clifton-Mo- 
renci  district  of  Arizona  placed  on  a  five-day  per  week 
and  wages  at  18c,  price  for  copper  basis,  with  bonus  of 
$1  per  day  for  underground  men  and  75c.  for  surface 
men. — Further  reduction  of  25c.  per  day  in  miners' 
wages  effective  in  Bingham  district  in  Utah. — Sliding 
scale  of  wages  based  on  price  of  copper  effective  at  the 
Granby  Consolidated  Mining,  Smelting,  and  Power  Co., 
in  British  Columbia,  with  a  bonus  arrangement. — Price 
of  copper  declined  below  15  cents. 

Mar.  8 — Employees  at  the  Garfield  smeltery  of  the 
A.  S.  &  R.  Co.  returned  to  work. 

Mar.  13 — Announced  that  English  government  plans 
creation  of  permanent  petroleum  ministry  to  act  as 
adviser  for  all  departments,  to  have  control  of  all  terri- 
tory within  the  empire,  and  advise  and  assist  British 
companies  or  individuals  in  obtaining  concessions  and 
leases  in  foreign  countries. 

Mar.  14 — Calumet  &  Hecla  passed  its  dividend;  stock 
declined  50  points. 

Mar.  16 — Reduction  of  $1  per  day  in  miners'  wages 
in  Coeur  d'Alene  district. 

Mar.  17 — International  Mining  Convention  held  at 
Vancouver,  B.  C. 

Mar.  18 — Pumping  of  first  well  started  at  property  of 
Texas  Gulf  Sulphur  Co.,  at  Gulf,  Matagorda  County, 
Tex.,  and  production  of  sulphur  began  the  following 
day  at  rate  of  over  400  tons  every  24  hours.  On  Mar. 
23  second  well  started  to  produce,  the  two  wells  making 
about  1000  tons  daily. 

Mar.  19.^ — Arguments  heard  in  U.  S.  Supreme  Court 
in  Washington,  D.  C,  on  appeals  by  Minerals  Separa- 
tion, Ltd.,  from  Federal  court  opinions  denying  injunc- 
tions to  restrain  Butte  &  Superior  Mining  Co.  from  in- 
fringing flotation  process  patents. — Walter  Renton  In- 
galls,  who  was  Editor  of  the  Engineering  and  Mining 
Journal  for  nearly  14  years,  retired  from  that  position 
and  reentered  professional  practice  as  consulting  en- 
gineer, retaining,  however,  his  connection  with  the 
Journal,  as  Consulting  Editor. 

Mar.  20 — The  transport  "Dakotan"  arrived  in  New 
York,  with  43  officers  and  1349  men  of  the  27th  En- 
gineers.— J.  P.  Morgan  &  Co.  notified  by  British  gov- 


ernment to   discontinue   buying   of  sterling   exchange. 

Mar.  21 — Price  reduction  effective  for  iron  and  steel 
as  agreed  upon  between  the  Industrial  Board  and  gen- 
eral committee  of  the  iron  and  steel  industry. 

Mar.  26 — Sterling  exchange  drops  to  4.615. 

Mar.  28. —  Fire  occurred  in  Argonaut  mine  in  Jackson 
County,   Calif. 

Mar.  31— Sale  of  Mother  Lode  Copper  Mines  Co., 
of  Alaska,  to  Stephen  Birch  permitted  by  Supreme 
Court  of  the  State  of  Washington. — Trading  in  copper 
was  begun  on  the  New  York  Metal  Exchange. 


Sale  of  American  Metal  Co.  Stock 

The  sale  of  562  shares  of  the  Compaiiia  de  Minerales 
y  Metales,  S.  A.,  which  is  less  than  Z%  of  the  total 
capitalization,  and  34,644  shares  of  stock  of  the  Amer- 
ican Metal  Co.,  Ltd.,  which  is  49  ^fc  of  the  capitalization, 
which  securities  were  seized  by  the  Alien  Property  Cus- 
todian because  of  German  ownership,  took  place  in  the 
oifices  of  the  company,  at  61  Broadway,  New  York,  on 
Monday,  Apr.  7,  at  10  a.  m.  After  the  usual  prelimi- 
nary legal  formalities  had  been  observed,  the  562  shares 
were  put  up  in  one  block.  The  bidding  was  started  by 
Howard  Walter  McAteer,  who  stated  he  "represented  a 
S3mdicate,"  at  $28,000.  C.  M.  Loeb,  president  of  the 
American  Metal  Co.,  was  the  only  competing  bidder, 
and  the  price  was  bid  up  in  $1000  advances  to  $57,000, 
by  Mr.  McAteer,  at  which  price  the  block  was  knocked 
down  to  him.    Mr.  Loeb  withdrew  with  a  bid  of  $56,000. 

The  34,644  shares  of  the  American  Metal  Co.,  Ltd., 
were  also  put  up  in  a  single  block.  Mr.  McAteer  started 
the  bidding  at  $50  per  share,  and  keen  competition  de- 
veloped between  him  and  Charles  Hayden,  of  Hayden, 
Stone  &  Co.,  the  only  other  bidder,  who  stated  he  was 
"acting  for  himself  and  associates."  Mr.  Hayden  finally 
purchased  the  stock  at  a  bid  of  $140  per  share,  which 
represents  $4,850,160  for  the  whole  block.  Mr.  McAteer 
is  president  of  the  American  Steel  Export  Co.,  233 
Broadway,  N.  Y. 

American  Electrochemical  Society 

The  general  meeting  of  the  American  Electrochemical 
Society  was  held  on  Apr.  3,  4,  and  5,  at  the  Chemists' 
Club,  New  York.  More  than  200  members  and  guests 
were  in  attendance.  On  Thursday,  after  the  annual 
business  meeting  held  in  the  morning,  the  following 
papers  were  presented  in  abstract  and  discussed: 

E.  F.  Northrup:  "Principles  of  Inductive  Heating 
With  High  Frequency  Currents."  Gustave  Gin :  "Urani- 
um." H.  D.  Braley:  "Notes  on  Electrostatic  Precipita- 
tion." G.  G.  Griswold:  "Electrolytic  Silver  and  Gold 
Refining  at  Perth  Amboy."  G.  A.  Guess:  "A  Process 
for  Electrolytically  Refining  Nickel."  0.  P.  Watts: 
"Electroplating  on  Iron  From  Copper-Sulphate  Solu- 
tion." 0.  P.  Watts:  "Remarkable  Pitting  of  Electro- 
plating." 

C.  F.  Carrier  presented  an  important  paper  on  the 
Nelson  electrolytic  chlorine  cell.  The  importance  of 
this  cell  may  be  judged  by  the  fact  that  over  8000  have 
been  installed.  In  the  Government  plant  at  Edgewood 
Arsenal,  Baltimore,  Md.,  more  than  3500  Nelson  cells 
were  installed  for  the  production  of  100  tons  of  chlorine 
gas  per  24  hours.  Mr.  Carrier  described  the  develop- 
ments of  the  cell  and  said  that  it  is  not  claimed  that 
absolute  perfection  had  been  attained,  but  that  it  is 
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believed  that  the  cell  has  reached  a  stage  where  experi- 
ment and  abstract  theory  are  things  of  the  past. 

The  papers  presented  on  Friday  were: 

W.  H.  Walker:  "The  Edgewood  Arsenal."  0.  Hutch- 
ins:  "Silicon  Tetrachloride."  G.  A.  Richter:  "The  Role 
Played  by  Silicon  and  Titanium  Tetrachlorides  During 
the  Past  War."  A.  B.  Lamb:  "Portable  Electric  Filter 
for  Smoke  and  Bacteria."  E.  Gudeman:  "Chemical  War 
Secrets  and  Releasing  Manufacturers'  Reports."  W.  L. 
Argo,  F.  C.  Mathers.  B.  Humiston,  and  C.  0.  Anderson: 
"Preparation  of  Fluorine."  R.  E.  Wilson  and  W.  G. 
Horsch:  "An  Electrolytic  Process  for  Production  of  So- 
dium Permanganate  From  Ferromanganese."  A.  G. 
Reeve:  "Lead  Plating  of  Shell  Interiors  and  Boosters." 
B.  G.  Klugh:  "Electric  Furnace  Manufacture  of  Silico 
Manganese."  T.  F.  Baily:  "Electric  Furnaces  Used  in 
the  Production  of  Essential  War  Materials." 

On  Friday  evening  a  smoker  was  held  in  Rumford 
Hall.  On  Saturday  the  members  and  their  guests  visited 
the  plants  of  the  Loose-Wiles  Biscuit  Co.,  the  Wright- 
Martin  Aircraft  Corporation  and  Nichols  Copper  Co. 


Initial  Relief-Commission  Hearing 

Washington  Correspondence 
The  initial  hearing  before  the  War-Minerals  Relief 
Commission  will  be  held  in  Washington  on  Apr.  15,  and 
the  claim  which  will  come  before  the  commission  at  that 
time  is  that  of  the  Chestatee  Pyrites  and  Chemical  Co., 
Chestatee,  Hall  County,  Ga.  As  this  is  the  first  hear- 
ing and  will  disclose  the  procedure  which  will  be  fol- 
lowed in  subsequent  cases  considered  by  the  War- 
Minerals  Relief  Commission,  it  will  be  followed  with 
special  interest. 

Industrial  Representatives  at  Capital 

Government  officials  having  to  do  with  matters  per- 
taining to  the  petroleum  industry  are  anxious  that  the 
newly  formed  American  Petroleum  Institute  should 
establish  its  headquarters  in  Washington.  With  few 
exceptions  the  important  industries  of  the  country  are 
represented  in  Washington  by  organizations  which  are 
prepared  to  give  immediate  information  concerning 
any  phase  of  their  activities.  By  the  close  touch  that 
is  maintained,  the  bureaus  are  able  to  direct  their  work 
so  as  to  afford  the  greatest  po.ssible  benefits  to  industry. 
The  committees  of  Congress  engaged  in  formulating 
legislation  find  that  it  is  a  great  help  to  have  immedi- 
ately at  hand  representatives  of  the  industries  which 
will  be  affected.  Their  point  of  view  often  prevents  em- 
bodiment in  bills  of  obvious  injustices. 


British  Molybdenum  and  Tungsten 
Markets 

The  following  is  a  letter  received  at  my  Paris  office 
from  Everitt  &  Co.,  of  Liverpool,  referring  to  the 
molybdenum  and  tungsten  ore  market  in  England.  The 
letter  is  .so  timely  that  it  should  interest  your  readers: 

"We  beg  to  acknowledge  receipt  of  your  letter,  and 
note  what  you  write  regarding  your  New  York  house 
being  able  to  offer  monthly  productions  of  molybdenum 
sulphide,  and  also  wolfram  ore. 

"Unfortunately,  since  the  armistice  has  been  signed, 
the  position  of  these  minerals  is  in  a  precarious  state, 
:iM(l,   niitiir.-^illv.   an  the  tunirstcn    atppl   i.s   r('<|iiired   more 


or  less  for  shell  turning  and  other  munition  work,  with 
the  cancellation  of  government  contracts  the  steel 
makers  are  overstocked  with  tungsten  steel,  as  also 
with  tungsten  metal,  and  the  countr>-  is  overstocked 
with  tungsten  ore. 

"As  you  are  probably  aware,  as  far  as  this  country 
is  concerned,  the  British  government  made  arrange- 
ments to  take  all  the  ore  from  our  colonies  at  a  fixed 
price  for  six  months  after  the  signing  of  peace,  and 
what  with  the  large  stocks  that  are  held  on  govern- 
ment account,  and  by  private  firms,  and  the  bad  posi- 
tion at  the  present  time  with  consuming  works,  there 
is  more  ore  in  the  country  than  one  knows  what  to 
do  with.  The  government  has  reduced  its  price  to  the 
actual  makers  of  the  tungsten  metal  to  40s.  per  unit 
of  tungstic  acid  in  the  ore,  and  we  should  not  be  at 
all  surprised  to  see  the  price  drop  before  long  con- 
siderably, and  as  the  government  is  committed  to  take 
all  the  ore  from  the  mines  abroad  at  a  fixed  price 
for  six  months  after  peace  is  signed,  this  means  that 
the  mine  owners  abroad  will  send  ore  into  the  country 
as  rapidly  as  they  can  mine  it,  and  as  far  as  we  can  see 
there  will  be  stocks  to  last  for  at  least  two  years. 

"As  regards  molybdenite,  the  position  is  somewhat 
similar.  The  demands  for  this  ore  are  erratic,  and 
although  there  was  a  fair  demand  during  the  war,  this 
has  fallen  away  to  practically  nothing.  Prices  for  this 
mineral  are,  of  course,  high,  and  when  one  considers 
that  in  1911  and  1912  the  price  was  about  30s.  per 
unit,  it  can  readily  be  seen  that  prices  will  have  to 
drop  considerably  in  the  same  way  as  did  those  of 
wolfram  ore,  and  we  think  it  will  be  a  long  while  before 
the  market  gets  brisk  again  in  this  mineral." 

New  York,  April  18,  1919.  MARK  R.  Lamb. 


The  Enemy  Trading  List 

Announcement  has  been  made  by  the  War  Trade 
Board  that  a  revised  Enemy  Trading  List  for  Mexico, 
Cuba,  Haiti,  San  Domingo,  and  the  countries  of  Cen- 
tral and  South  America  has  been  issued  which  super- 
sedes all  previous  issues.  Persons  within  the  United 
States  may  now  trade  and  communicate  with  individu- 
als, firms,  or  corporations  whose  names  were  contained 
in  previous  issues  or  supplements  of  the  list  but  which 
are  not  included  in  the  present  revision,  provided  such 
individuals,  firms,  or  corporations  are  not  believed  to 
be  trading,  directly  or  indirectly,  for  or  on  behalf  or  on 
account  of  any  of  the  individuals  of  firms  now  listed. 

The  provisions  of  the  Trading  With  the  Enemy  Act 
continue  in  full  force  and  effect  with  respect  to  the 
houses  included  in  this  revised  list  and  parties  acting 
on  their  behalf,  and  the  Bureau  of  War  Trade  Intelli- 
gence is  prepared  to  answer  inquiries  concerning  any 
parties  to  a  proposed  transaction. 


The  restrictions  heretofore  existing  with  regard  to 
the  importation  of  ferromanganese  and  spiegeleisen,  as 
included  in  List  of  Restricted  Imports  No.  2,  It?m  114, 
have  been  removed,  effective  Apr.  1,  1919,  according  to 
an  announcement  of  the  War  Trade  Board,  and  licenses 
to  import  these  commodities  will  now  be  issued  freely 
when  the  applications  are  otherwise  in  order. 

Importation  of  those  commodities  from  the  United 
Kingdom,  Franco.  Italy,  Belgium,  or  Japan,  or  from 
their  possessions,  protectorates,  colonies,  or  dominions, 
n).i\    111'   m;icli>   ntiiliT   (iciior.-il    Import    I.iroiisr    PHF.    .T4. 
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Joseph  E.  Johnson,  Jr. 

THE  sudden  death  of  Joseph  E.  Johnson,  Jr.,  the  re- 
sult of  an  accident,  coming  as  it  did  soon  after  a 
meeting  of  the  New  York  Section  of  the  Mining  and 
Metallurgical  Society  of  America,  which  he  attended, 
greatly  shocked  his  many  friends  and  associates  and  left 
everyone  deeply  moved.  The  members  of  the  Mining 
and  Metallurgical  Society  of  America  and  the  American 
Institute  of  Mining  and  Metallurgical  Engineers  held 
Mr.  Johnson  in  the  highest  esteem,  both  for  his  tech- 
nical knowledge  and  on  account  of  his  fine  character. 
The  richness  of  his  personality  and  his  charm  drew 
many  admiring  friends  to  him.  His  cheerful,  happy 
smile  made  the  meetings  of  the  local  sections  of  both' 
engineering  societies  which  he  attended  especially 
enjoyable.  He  will  be  greatly  missed,  and  long  will  he 
be  remembered. 

The  Workers'  Right  To  Choose 

AT  THE  recent  meeting  of  the  New  York  Section  of 
the  Mining  and  Metallurgical  Society  of  America, 
Meyer  Bloomfleld  placed  special  emphasis,  in  his  dis- 
cussion of  the  labor  question,  upon  the  effectiveness  of 
the  conference  method  for  preventing  disputes  and 
settling  difficulties  in  industrial  plants.  More  and  more, 
he  said,  would  the  trained  labor  expert  be  called  upon  to 
advise  engineers  upon  the  delicate  questions  that  pro- 
voke trouble  between  wage  earners  and  plant  managers. 
Upon  the  engineers  and  managers  rests  the  responsibil- 
ity for  meeting  the  issues  by  applying  new  methods  that 
are  based  upon  equity  and  fair  play.  Paternalism  and 
the  older  system  of  dealing  with  labor  have  had  their 
day,  and  are  no  longer  effective. 

There  was  much  of  good  sound  sense  in  what  Mr. 
Bloomfleld  said.  With  the  conference  method  many  en- 
gineers are  in  accord,  and  there  are  few  intelligent  engi- 
neers who  are  averse  to  making  full  use  of  it  in  the 
plants  that  are  under  their  control.  It  is  good  business 
to  have  well-lighted  and  properly  ventilated  working 
places,  clean  and  well-ordered  plants,  proper  conveni- 
ences, good  water,  good  housing  facilities,  and  ade- 
quate protection  against  accidents.  Aside  from  being 
good  business,  it  is,  as  Mr.  Bloomfleld  said,  to  be  ex- 
pected of  good  management. 

Not  only  should  the  workmen  be  encouraged  to  feel 
that  they  have  a  vital  interest  in  their  work,  but  they 
should  be  taken  into  the  confldence  of  the  management 
in  matters  where  they  can  assist  by  reason  of  their 
more  direct  contact  with  the  actual  working  conditions. 

In  matters  pertaining  to  so-called  welfare  work,  the 
workmen  themselves  should  be  called  into  consultation 
as  to  the  plans  that  are  proposed.  Only  such  changes 
should  be  initiated  as  receive  the  sanction  of  the  work- 
ers. In  other  words,  those  who  are  to  be  welfared 
should  have  a  chance  to  say  whether  they  desire  it  or 
not.  Much  of  the  resistance  that  arises  against  good 
measures  can  be  overcome  by  tactfully  arousing  the 
initiative  of  the  workers  and  causing  the  suggestion 


for  improved  working  conditions  or  for  certain  features 
of  welfare  work  to  emanate  from  the  employee  rather 
than  from  the  management  of  the  welfare  division. 

With  the  suggestion  of  Mr.  Bloomfleld,  that  social 
beneflts  developed  from  the  bottom  up  and  with  full 
cooperation  of  the  workers  to  be  helped  are  more  last-, 
ing,  few  will  disagree.  What  is  wanted  are  not  theoreti- 
cal and  Utopian  plans,  but  an  intelligent  stimulation  of 
the  worker  himself  to  undertake  partial  responsibility, 
at  least,  for  the  measures  that  are  evoked  for  his  safety 
and  welfare. 

Steel  Prices  and  the  Railroads 

ACCORDING  to  recent  accounts.  Walker  D.  Hines, 
Director  General  of  Railroads,  on  behalf  of  the  Rail- 
road Administration  has  refused  to  abide  by  the  reduced 
steel  prices  fixed  by  the  Industrial  Board  of  the  De- 
partment of  Commerce.  The  Railroad  Administration 
is  energetically  seeking  a  way  out  of  its  jungle  of  def- 
icit. To  avoid  the  reduction  of  wages  and  salaries,  it 
is  basing  some  of  its  hopes  upon  the  opening  up  of  a 
pathway  marked  by  the  reduction  in  price  of  certain 
commodities  which  it  uses  in  large  amounts. 

The  steel  industry  is  seeking  to  stimulate  market  de- 
mand for  its  products  by  lowering  prices,  but  at  the 
same  time  trying  to  avoid  lowering  them  to  such  an  ex- 
tent as  to  imperil  the  ruling  wage  rates  in  the  industry. 
The  effort  of  the  Department  of  Commerce  in  conjunc- 
tion with  the  steel  industry  had  for  its  object  the 
stabilization  of  prices  for  a  definite  period. 

Both  the  steel  industry  and  the  Railroad  Administra- 
tion wish  to  avoid  interference  with  existing  wage 
rates.  The  Railroad  Administration  has  raised  its 
freight  and  passenger  rates  and  has  reduced  service. 
Between  raising  rates  again  and  paying  less  for  its 
necessary  supplies,  it  has  chosen  the  latter  course. 

It  is  difficult  to  see  a  way  out  of  the  dilemma.  We 
believe  that  steel  prices  must  be  materially  lowered  be- 
fore demand  is  increased  to  a  sufficient  extent  to  effect 
a  considerable  increase  in  building  and  general  indus- 
try. The  prices  of  other  commodities  that  are  main- 
taining a  high  price  level  must  also  come  down.  The 
heavy  burden  of  taxation,  the  current  Liberty  loan,  and 
the  slackening  in  the  volume  of  industry  make  further 
increase  of  railroad  rates  a  severe  remedy,  but  the 
rapidly  increasing  deficit  of  the  railroads  may  cause  the 
Railroad  Administration  to  resort  to  it. 

It  is  becoming  clear  that,  substantial  price  reduc- 
tions in  a  moderate  number  of  commodities  and  slight 
reductions  in  others  will  not  work.  What  is  wanted  is 
a  horizontal  reduction  that  will  affect  the  basic  com- 
modities all  along  the  line.  Mr.  Hines  is  taking  a  jus- 
tifiable stand  in  respect  to  steel  prices,  but  he  cannot 
long  delay  in  reaching  the  conclusion  that  the  position 
of  the  Railroad  Administration  and  the  railroads  is 
like  that  of  any  other  industry.  A  material  increase 
in  service  or  a  decrease  in  rates  is  just  as  necessary 
under  present  circumstances  as  is  the  reduction  in  the 
prices  of  steel  and  iron  commodities. 
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Business  as  Usual 

How  many  mining  company  presidents  could  advise 
inquiring  stockholders  to  the  effect  that  the  phrase 
"business  as  usual"  expressed  the  state  of  affairs  at 
their  property?  We  venture  to  say  that  the  list  would 
be  small,  if  any  such  list  could  be  compiled. 

We  are  all  keenly  anxious  to  see  the  day  when  we 
can  write  "business  as  usual,"  but  most  of  us  are  grop- 
ing in  the  dark  for  some  means  of  doing  our  share  to- 
ward bringing  about  this  condition.  "Get  to  work," 
"Place  orders,"  "Don't  let  your  plants  lie  idle,"  "Don't 
discharge  your  employees" — these  are  expressions  typi- 
cal of  the  advice  offered,  none  of  which  seems  to  apply 
to  the  producer  of  metal,  who  must  find  a  market  for 
his  product  and  meet  his  payroll  and  supply  bills. 

WTien  industry'  was  moving  on  the  up  grade  a  few 
months  ago,  every  branch  of  it,  through  the  excessive 
demands  for  all  sorts  of  material,  contributed  its  quota 
toward  the  general  increase  in  the  cost  of  supplies  and 
labor,  sometimes  without  due  regard  of  proper  pro- 
portions, and  sometimes,  we  fear,  without  much  respect 
for  justice  and  with  little  thought  of  the  day  when 
industrj'  would  have  to  move  on  the  down  grade  again. 

Labor  and  capital  both  hesitate  to  take  the  initiative 
in  turning  backward  and  coming  downhill  slowly  to- 
gether, with  brakes  gently  but  firmly  set.  Several  in- 
dustries having  only  old-fashioned  hand  brakes  have 
hesitated  to  make  any  move.  They  have  come  to  a 
standstill,  the  crews  are  quitting,  and  there  is  a  possi- 
bility of  disaster. 

Is  there  no  industry  in  which  we  are  all  interested 
that  could  take  the  initiative,  and  by  its  precept  and 
example  lead  us  out  of  trouble?  Our  first  thought  is, 
"Why,  yes:  farming."  "By  reducing  the  price  of  our 
food  the  farmer  could  enable  all  of  us  to  live  at  a  lower 
cost  than  we  do  now;  and,  as  high  cost  of  living  is 
our  main  trouble,  we  would  soon  be  in  normal  times 
again." 

All  very  beautiful;  but  the  producers  of  food  form 
a  vast  army  which  fixes  prices  through  the  law  of  sup- 
ply and  demand,  and  it  will  not  be  inclined  to  do  any 
lowering  of  prices  until  the  demand  falls  off.  There  i.s 
a  very  large  demand  for  food  in  Europe,  and  so  long 
as  such  markets  are  open  to  our  farmers,  and  so  long 
as  there  are  ships  to  carry  the  goods,  the  farmer  will 
not  help  us  cut  of  our  trouble. 

How  about  the  railways?  Can  we  look  to  them  to 
start  anything?  No,  the  railways  are  no  longer  free- 
acting  corporations.  The  United  States  Government  is 
running  the  railroad  business.  If  the  railway  com- 
panies were  free  to  act,  they  could,  possibly,  lead  us 
down  intelligently  and  more  carefully  than  the  directors 
of  any  other  industry.  Every  man,  woman,  and  child 
in  the  country  is  directly  or  indirectly  interested  in  the 
service  rendered  by  the  railways;  every  miner,  farmer, 
mechanic,  and  preacher  uses  the  service  to  some  extent. 
An  advance  in  rates  or  wages  is  felt  by  all  of  us  imme- 
diately. We  have  never  had  a  reduction  in  wages  and 
seldom  one  in  rates,  but  the  opinion  might  be  ventured 
that  we  would  all  benefit  by  this  move  likewise. 

The  Government,  by  a  stroke  of  the  pen.  advanced 
rate-*  and  wages.  The  impositions  were  suffered  with 
little  comment,  for  the  money  was  needed.  The  Gov- 
ernment could,  with  equal  propriety,  reverse  its  order, 
but  it  will  not  do  .«o.  It  will  he  afraid  to  do  this,  but 
what  it  can  do,  and  what  it  must  do,  sooner  or  later, 
and  what  it  should  do  at  the  very  earliest  moment  pos- 


sible, is  to  determine  what  it  is  going  to  do  respecting 
the  railway  question.  This  is  due  the  owners  and  the 
employees  of  the  railways,  and  due  to  all  who  use  the 
service  of  the  railways — to  ever>'  American  citizen.  A 
mistake  will  be  preferable  to  inaction,  for  mistakes 
may  be  rectified.  Inaction  cannot  be  justified;  ita 
losses  are  irrevocable. 


The  Miner's  Solace 

THE  cranks  are  assuming  an  attitude  of  belliger- 
ency, and  the  latest  proposal,  made  apparently  in 
all  seriousness,  threatens  to  place  smoking  among  of- 
fenses against  the  law.  Such  an  excursion  into  the 
rights  of  a  free  people  can,  of  course,  result  only  in 
shipwreck;  but,  nevertheless,  the  ventilation  of  the 
subject  is  pertinent,  in  view  of  the  absurd  claims  and 
contentions  being  made  by  the  sponsors  of  the  new 
movement. 

Liberties  that  are  inimical  to  our  well-being  or  to 
the  well-being  of  the  state  are  disadvantageous.  The 
decision  with  regard  to  alcohol  was  accepted  in  good 
grace,  and  by  the  great  majority,  as  a  step  in  the  right 
direction,  and  one  which  must  inevitably  put  the 
United  States  well  ahead  in  the  race  with  other  na- 
tions. But  alcohol  is  a  drug,  and  its  value  as  such  is 
mainly  dependent  on  previous  abstention.  The  ill- 
effects  of  immoderation,  on  the  mental,  moral,  and 
physical  faculties,  are  too  well  known  to  need  reitera- 
tion. The  results  of  alcoholic  excess  on  national  life 
are  such  that  it  is  imperative  that  those  whose  in- 
clinations are  always  under  firm  control  mu.st  sacri- 
fice much  of  their  personal  liberty  of  action  to  heln 
the  nation  to  attain  a  high  ideal  of  national  sobrietv 
and  progress. 

With  tobacco  no  such  ill-effects  are  evident  or  likelv. 
and  an  attitude  of  prohibition  with  regard  to  smok- 
ing can  be  regarded  only  as  an  altogether  unneces- 
sary proposal  to  encroach  on  personal  liberty,  engi- 
neered by  a  group  of  persons  whose  purpose  is  to 
deprive  the  remainder  of  humanity  of  even-thing  that 
appears,  to  their  jaundiced  view,  to  be  objectionable. 
Tobacco  smoking  cannot  be  classed  among  pastimes 
that  are  harmless,  for  the  simple  reason  that  no  such 
category  exists.  If  looked  at  from  the  same  queer 
angle,  nothing- -absolutely  nothing — is  harmless. 

A  love  for  "My  Lady  Nicotine"  is  far  from  being 
degrading,  and  smoking  may  well  be  classed  among 
the  least  objectionable  and  least  harmful  of  the  petty 
vices.  To  miners  and  engineers  in  all  parts  of  the 
world,  tobacco  has  been  the  one  sure  solace.  It 
soothes  in  loneliness,  compensates  for  disappointment, 
and  is  an  outlet  for  spleen.  Who  can  denv  the  calm- 
ing influence  of  tobacco  as  a  factor  in  cool  reasoning, 
keen  analysis,  far-seeing  judgment,  and  deliberate  ac- 
tion ?  Who  ran  but  admit  that  it  helps  to  that  frame 
of  mind,  that  spirit  of  peace  and  contentment,  that  is 
so  eminently  conducive  to  clear  thinking? 

Mining  engineers  are  accu.«tomed  to  weigh  the  pros 
and  cons  of  any  matter  with  a  view  to  ascertaining 
the  factors  affecting  the  attainment  of  the  highest 
personal  elliciency  and  the  greatest  national  credit 
and  progress.  Tobacco  smoking  never  has  formed 
and  never  will  form  an  obstacle  to  the  achievement 
of  either,  and  public  opinion  will  prevent  consummation 
of  the  present  inopportune  proposal  for  its  compulsory 
abolition. 
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BY  THE  WAY 


The  West  Coast  of  Africa  presents  unique  and  inter- 
esting features  even  to  the  much-traveled  miner.  Among 
them  not  the  least  interesting  is  the  Coast  negro,  with 
his  typical  patois,  which  sounds  to  the  newcomer  like 
a  cross  between  Jamaica  negro  English  and  Chinese 
pidgin  English,  to  which  he  must  give  the  closest  atten- 
tion if  it  is  to  be  understood.  Even  then  he  hears  words 
that  are  evidently  of  Spanish,  Portuguese,  French,  or 
German  origin,  or  words  that  have  no  meaning  at  all 
to  the  stranger.  The  voyage  from  Liverpool  to  Ashanti 
is  rather  pleasant,  is  to  be  made  in  comfortable  boats, 
and,  with  several  stops  en  route,  monotony  is  broken 
from  time  to  time.  But  an  unpleasant  feature,  to  one 
on  his  first  voyage,  is  the  reputation  of  the  country, 
which  grows  worse  as  it  is  approached.  The  purser 
accidentally  lets  fall  a  word  about  the  yellow  fever  at 
Acra,  or  the  death  of  the  company  agent  at  Axim ;  sev- 
eral of  the  passengers  are  going  out  to  replace  men  who 
"will  never  come  home";  there  is  considerable  discus- 
sion of  the  best  methods  of  avoiding  some  of  the  malig- 
nant fevers.  A  mysterious  bundle,  long  and  white,  is 
dropped  off  the  stern  of  the  steamer  by  four  sailors  early 
in  the  morning  when  you  are  just  looking  out  to  see 
what  the  ocean  looks  like  at  dawn.  By  the  time  one 
reaches  his  port  of  debarkation,  if  inclined  to  be  at  all 
nervous,  he  is  not  sleeping  well  and  is  figuring  on  the 
departure  of  the  return  steamer. 


The  mine  boss  and  the  master  mechanic  were  sitting 
in  the  oflice  discussing  the  extension  of  a  new  pipe 
line,  runs  a  story  in  the  Queensland  Government  Mining 
Journal,  when  two  miners  came  in  very  much  excited, 
disputing  the  ownership  of  a  certain  car  which  had 
come  up  the  day  previous  without  a  check.  Each  pre- 
sented his  case  to  the  boss,  claiming  that  he  was  short 
one  car  and  that  the  car  was  his.  The  mine  boss  found 
from  the  weighmaster  that  only  one  car  had  come  up 
without  a  check,  and  as  both  men  had  places  where 
they  pushed  their  cars  by  hand  to  a  parting,  he  knew 
he  would  be  unable  to  identify  the  particular  car  in 
question.  He  therefore  had  no  evidence  whatever  to 
help  find  the  rightful  owner,  but  in  spite  of  this  there 
was  no  hesitation  whatever  in  his  manner  as  he  turned 
briskly  to  the  two  men.  "Now,  I'll  tell  you  what  I'll 
do  with  you  fellows.  I  don't  know  which  of  you  owns 
that  car,  so  the  fairest  thing  I  can  do  is  to  give  each 
of  you  credit  for  half  of  it.  Is  that  agreeable  to  you?" 
turning  to  one  of  the  miners.  "Yes,  that's  fair  enough," 
the  man  replied,  after  thinking  it  over  a  moment.  "And 
how  about  you?"  said  the  boss  to  the  other.  "It  doesn't 
suit  me  at  all.  That  car  belongs  to  me,  and  I  want 
it,"  the  second  miner  replied.  "Well,  you  can  go,"  said 
the  boss.  "I'll  let  you  know  after  a  while  what  I  will 
do  about  it."  After  the  man  had  left,  the  mine  boss 
spoke  up  to  the  first  miner.  "You've  got  your  nerve 
to  try  to  put  one  over  me  like  that.  I  happen  to  know 
that  you  didn't  have  your  place  ready  to  load  yesterday 
until  4  o'clock,  and  then  it  was  too  late  to  get  cars. 
You  heard  that  we  had  a  car  without  a  check  and 
thought  you'd  work  me  for  it.  I  know  your  kind,  and 
if  you  ever  try  to  put  over  any  more  funny  business 


like  that  on  me  I'll  fix  your  clock  right.  Do  you  get 
me?"  The  man  protested  a  minute  and  then  walked 
sheepishly  out  of  the  office.  "I'll  hand  it  to  you,"  said 
the  master  mechanic  after  the  man  had  gone.  "Yoi' 
handled  that  pretty  slick.  The  fellow  was  a  rummy, 
however,  to  try  it  when  you  knew  about  his  having^ 
nothing  to  load."  "But  I  didn't  know.  That  was  pure 
bluff  to  make  him  own  up.  Any  man  as  willing  as  he 
was  to  split  was  pretty  good  evidence  that  he  was  get- 
ting something  for  nothing,  and  I  figured  if  I  went 
at  him  strong  enough  he  would  back  down.  It  is  part 
of  the  system."  Well,  I'll  say  one  thing  for  your 
system:  it's  sure  a  good  one."  "It  ought  to  be,"  re- 
plied the  mine  boss.  "It's  about  3000  years  old.  Old 
Solomon  was  the  first  man  on  record  to  try  it,  and  I 
guess  he  was  as  smart  as  they  come." 


Although  occupying  the  western  portion  of  Utah 
territory,  the  laws  under  which  the  people  of  the 
Comstock  range  were  at  this  time  living  were  of  their 
own  making,  narrated  Dan  De  Quille  in  "The  Big 
Bonanza."  In  August,  1859,  two  thieves  were  sentenced 
by  a  local  jury  to  have  their  left  ears  cut  off.  Jim 
Sturtevant,  an  old  resident  of  Washoe  Valley,  was 
appointed  executioner.  He  drew  out  a  big  knife,  ran 
his  thumb  across  the  blade,  and,  not  finding  the  edge 
exactly  to  his  mind,  gave  it  a  few  rakes  across  a  rock. 
He  then  walked  up  to  Reise,  one  of  the  prisoners, 
and  taking  a  firm  hold  on  the  upper  part  of  the  organ 
designated  by  the  jury,  shaved  it  off,  close  up,  at  a 
single  slash. 

As  he  approached  Ruspas,  the  other  prisoner,  the  face 
of  that  gentleman  was  observed  to  wear  a  cunning  smile, 
and  he  seemed  to  be  much  amused  at  something.  The 
executioner,  however,  meant  business,  and,  tossing 
Reise's  ear  over  to  the  jury,  he  went  after  that  of 
Ruspas,  whose  eyes  were  following  every  motion  made, 
and  whose  face  wore  the  expression  of  that  of  a  man 
about  to  say  or  do  a  good  thing.  Sturtevant  pulled 
aside  the  fellow's  hair,  which  he  wore  hanging  down 
about  his  shoulders,  and  lo !  there  was  no  left  ear,  it 
having  been  parted  with  on  a  previous  and  similar 
occasion. 

Here  was  a  fix  for  the  executioner!  His  instructions 
were  to  cut  off  the  fellow's  left  ear,  and  there  was  no 
left  ear  on  which  to  operate.  The  prisoner  looked  him 
in  the  face  and  laughed  aloud,  for  the  joke  was  so  good 
that  he  could  no  longer  restrain  himself. 

Sturtevant  appealed  to  the  jury  for  instructions,  and 
they,  enjoying  the  scene  not  a  little,  and  being  in  good 
humor,  said  that  they  would  reconsider  the  sentence, 
and  that,  rather  than  cause  any  one  to  be  disappointed, 
the  executioner  might  take  off  the  prisoner's  right  ear, 
if  he  had  one. 

The  smile  faded  out  of  the  countenance  of  Ruspas 
as  he  felt  Sturtevant's  finger  securing  a  firm  hold  on 
the  top  of  his  right  ear.  An  instant  after,  Sturtevant 
gave  a  vigorous  slash,  and  then  tossed  the  ear  over 
to  the  jury,  saying,  as  he  did  so,  that  they  now  had 
a  pair  of  ears  that  were  "rights  and  lefts,"  and  so 
properly  mated. 

This  little  ceremony  over,  the  pair  of  thieves  were 
directed  to  take  the  road  leading  over  the  Sierras  to 
lines  on  which  the  franchises  have  been  forfeited  and 
the  beautiful  "Golden  State." 
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Personals 


t.   B.    Tyrrrll    made    a   visit   to    Timmins, 

Ontario,  on  April   2. 

E.  K.  Brrt«  has  been  elected  a  director 
of  the  A.  S.  &  R   Co. 

Henry  M.  Howe  is  to  sail  for  Europe  in 
April   for  a  stay  of  about  three  montbs. 

Perrr  Hurlson,  of  Salt  Lake  City,  is  in 
the  Lordsburg  district  malting  examina-. 
tions. 

Domer  A.  I.)-on,  supervisor  of  stations 
for  the  Bureau  of  Mine.s.  is  on  an  extended 
Western  trip  of  inspection. 

John  H.  MrLeon,  general  manager  of 
the  Oliver  Iron  Mining  Co.,  is  spending  a 
short  vacation  in  California. 

F.  O.  .strTrns.  Toronto,  h.-ts  returned 
from  a  three  months"  visit  to  Mexico,  where 
he  was  examining  properties. 

A.  W.  Allen,  of  the  editorial  staff  of  the 
"Journal."  is  \1siting  the  Pittsburgh  experi- 
ment station  of  the  Bureau  of  Mines. 

Claude  Gordon,  of  Ashland,  Wis.,  has 
been  appointed  chief  clerk  of  the  mining 
experiment  station  at  Fairbanks,  Alaska. 

Victor  Zieglrr,  professor  of  geology  of  the 
Colorado  School  of  Mines,  will  resign  to 
engage    in    professional    consulting    woric 

t.  S.  Lntes,  general  manager  of  the  Tod- 
Stambaugh  mining  interests  in  Minnesota, 
has  returned  from  an  extended  trip  in 
Texas. 

R.  r.  Wallace,  commissioner  of  northern 
Manitoba,  who  was  recently  taken  seriously 
ill  at  Toronto,  has  recovered  and  returned 
to  The  Pas. 

Harry  J.  Wolf  made  an  examination  of 
the  properties  of  the  Xacozari  Consolidated 
Copper  Mining  Co.  near  Pilares.  Sonora, 
Mexico,    recently. 

John  T.  Glldden  and  C.  Carleton  Scmple 
are  examining  copper  properties  in  the 
Tauricocha  district  and  coal  mines  at 
Jautenhuasi.    in    Peru. 

Edwin  B.  Eaton,  mining  engineer  of 
Crown  Point.  X.  Y.,  has  taken  charge  of 
the  Tate  manganese  property  near  Marion. 
Va..  for  the  Lozier  Coal  Co. 

K.  \MKKtT».  an  engineer  on  the  staff  of 
the  Lindeteves-Stockvis  Exporting  Co.  of 
Amsterdam.  Holland,  visited  Salt  Lake 
during  the  latter  part  of  March. 

J.  KrntfichnUt,  Jr.,  manager  of  the  ex- 
ploration department  for  the  southwest  for 
A.  S.  &  R.  Co.,  has  been  in  the  Lordsburg 
district    recently   making  examinations. 

E.  H.  Claofien  has  been  discharged  as 
capt.Tin  of  engineers  in  the  L'.  S.  .\rmy. 
and  is  now  associated  with  the  Mine  and 
Smelter  Supply  Co.  in  the  New  York  offlce. 

John  Hayn  Hammond  ana  Wlllian  Boyce 
ThompKon  were  the  only  speakers  at  the 
12th  nnuual  dinner  of  the  Rocky  Mountain 
Club  on  Apr.  8  at  the  Waldorf  Astoria.  New 
York. 

Oelanio  raetani.  of  the  firm  of  Burch. 
Caetani  &  Ilerxhey.  consulting  engineers. 
San  Francisco,  will  discontinue  professional 
work  because  of  conditions  arising  from  the 
late   war. 

Frrderlck  RnrhldKr,  of  Wallace.  Idaho, 
mannger  of  the  Federal  Mining  and  Smelt- 
ing Co..  Is  in  Oklahoma  in  connection  with 
the  zInc-mlnInK  operations  or  the  company 
in    that    state. 

mnarl  B.  Marshall,  consulting  engineer 
and  metallurgiRt,  of  Roanoke.  Va..  has  estab- 
lished his  heaflqiiariers  now  at  Chew  r-hase. 
Md  ;  telephone  Washington.  D.  C.  "Cleve- 
land." 1672.  He  also  retains  his  Roanoke 
address 

J.  B.  Fontcr,  president,  and  Jamea  F. 
Portvna,  superintendent,  of  the  Honney 
mine,  have  returned  lo  the  Lordsburg  dis- 
trict from  a  visit  East  upon  mailers  per- 
taining lo  the  further  development  and 
equipment  of  that   prf.i"riv 

John   F.   rnaU.  ml  •    of   Van- 

couver,  n.   C.   repri'-  li    mining 

Interests,   made  ft  pr.  i-clion   of 

several  gold  properii...  m.-.h  (■liicerviiie, 
Calif,  some  lime  ago  and  reriirned  recently 
lo  make  a   further  examination. 

C.    I,.    I  olhnrn    lr.o    r<tiirn'-d    from    -ervire 


William  J,  Hall,  as.sistant  manager  of  the 
Federal  Mining  and  Smelting  Co.,  of 
Wallace,  Idaho,  has  been  appointed  Com- 
missioner of  Public  Works  by  Governor 
Davis  This  is  one  of  the  positions  created 
by  the  last  session  of  the  Legislature. 

William  W.  Elmer,  who  has  been  direct- 
ing the  installation  of  a  high-head  hydro- 
electric plant  and  compressor  equipment  for 
Gibson  Mining  Co..  Ltd..  will  complete  this 
work  soon,  but  will  continue  his  connection 
with  that  company  as  consulting  engineer. 
Carl  Brewer,  assistant  chief  mining 
engineer  for  the  Cleveland-Cliffs  Iron  Min- 
ing Co..  at  Ishpeming,  Mich.,  has  been 
transferred  to  Hibbing.  Minn.,  where  he  will 
have  charge  of  the  Bourne  mine  for  this 
company.  B.  J.  Chenneonr  succeeds  Mr. 
Brewer. 

Captain  Claude  Cooper,  recently  returned 
fiom  oversells  service  with  the  U.  S.  .\rmy. 
has  been  n.-imed  as  superintendent  of  the 
Calumet  &  Hecla  electrolytic  plant  at  Hub- 
bfil,  succeeding  J.  C.  Bryant.  Captain 
Cooper  formerly  was  assistant  superintend- 
ent of  the  Calumet  &  Hecla  smelting  plant 
Llovd  C.  White  will  become  a  memt>er 
of  the"  new  firm  of  Burch.  Hershey  &  WTiite, 
consulting  engineers.  San  Francisco,  suc- 
ceeding Gelasio  Caetani  in  the  former  firm 
of  Burch,  Caetani  &  Hershey  and  will  han- 
dle the  design,  construction,  and  operation 
of  mills,  and  ore  handling  and  treatment 
plants. 

Robert  J.  .Anderson  has  resigned  as  re- 
search metallurgist  with  the  Bureau  of 
.•Mrcraft  Production.  Detroit,  and  will  ]om 
the  staff  of  the  Bureau  of  Mines.  He  will 
make  special  investigation  in  the  mctal- 
lurg>'  of  aluminum  and  other  non-ferrous 
metals,  at  the  experiment  station  at  Pitts- 
burgh. 

Ralph  A.  Meyer,  formerly  engineer  in 
charge  of  the  American  Tin  and  Tungsten 
Co.  at  Hill  City.  S.  D.,  severed  his  con- 
nection with  that  company  on  Feb.  26. 
after  the  closing  of  the  properties  on  Feb. 
10.  Mr.  Meyer  is  now  engaged  in  general 
consulting  work,  with  headquarters  at 
Deadwood. 

C.  H.  Doollttle,  formerly  general  man- 
ager of  the  Utah  Metal  and  Tunnel  Co.. 
of  Bingham,  and  later  connected  with  the 
Fissures  Exploration  Co.,  operating  the 
Pacific  mine  and  mill,  in  American  Fork 
Can\'on,  is  removing  from  Salt  Lake  City 
to  California,  where  he  has  purchased  a 
large  ranch,  in  the  management  of  which 
he  will  be  engaged. 

William  Beaudry,  of  Kellogg.  Idaho,  m.an- 
ager  of  the  Stewart  Mining  Co.  and  of  the 
Nabob  Consolidated  Mining  Co..  a  sub- 
sidiary of  the  Stewart,  has  resigned,  effective 
Apr.  1.  His  successor  is  MaJ.  C.  C. 
Griggo,  who  up  to  the  beginning  of  the 
war  was  engaged  In  mining  In  the  Tlntlc 
district,  Utah,  when  he  entered  the  military 
service  and  was  assigned  to  the  Ordnance 
Department. 

John  O,  KIrchen.  Identlfled  with  several 
prominent  Tonopah  properties  and  presi- 
dent of  the  Nevada  First  National  Bank 
of  Tonopah,  was  the  victim  of  a  serious 
accident  at  the  WTilte  Caps  mill,  at  Man- 
hattan. Mr.  Kirchen  stepped  on  the  edge 
of  a  trommel  when  entering  a  part  of  the 
mill,  and  a  bolt  caught  his  left  shoe,  pull- 
ing his  foot  in  between  the  trommel  and 
the    frame,    thereby   crushing    it. 

A.  C.  CaUen,  of  Washington.  P.  C,  special 
agent  for  mining  and  representative  of  the 
Federal  hoard  for  vocational  education,  re- 
centlv  visited  Wallace.  Idaho,  for  the  pur- 
tiose  of  investigating  the  work  of  the  class 
in  vocational  training  of  miners  that  has 
been  established  by  the  Idaho  School  of 
Mines  in  the  Morning  mine.  Mr.  Callen  is 
also  professor  of  mining  engineering  in  the 
University  of  West  Virginia,  at  Morgan- 
town. 


New  York,  he  was  recognized  as  an 
authority  on  financial  matters  in  Mexico 
.and  Central  America,  and  in  recent  years 
was  consulting  expert  for  Iselin  &  Co. 
and  Lansburgh  Brothers,  of  New  York. 
He   is  survived  by  his  daughter. 

Hon.  William  John  Hanoa,  of  Toronto, 
president  of  the  Imperial  Oil  Co.,  and  for- 
merly Provincial  Secretary  of  Ontario,  died 
suddenly  on  Mar.  20  at  .\ugusta.  Ga..  where 
he  had  gone  on  account  of  ill  health.  He 
was  born  in  1862,  in  Middlesex  County. 
Ontario,  and  began  life  as  a  school  teacher. 
In  1890  he  was  called  to  the  bar  and 
practiced  law  in  Sarnia,  Ont..  where  he 
handled  much  busines.a  for  the  oil  inter- 
ests. He  was  elected  to  the  Ontario 
Legislature  in  1902.  and  three  years  later 
liecame  Provincial  Secretary,  retaining  that 
position  until  1916.  He  afterward  sers'ed 
as  food  controller  for  Canada  for  seven 
months,  retiring  from  public  life  to  devote 
his  attention  to  his  business  Interests. 
About  a  year  ago  he  succeeded  W.  C. 
Teagle  as  president  of  the  Imperial  Oii 
Co.  He  is  survived  by  his  widow  and 
two   daughters. 

H,  B.  Hancock,  for  many  years  promi- 
nent in  the  mining  industry  of  South  Aus- 
tralia, died  on  Jan.  l.i  at  the  age  of  S3 
vears.  Captain  Hancock,  as  he  was  fa- 
miiiarlv  known,  was  born  in  Devon  in 
1S36  and  come  to  .\ustralia  in  1S59.  being 
engaged  with  the  '^'heal  Ellen  Copper  Min- 
ing Co.,  and  three  years  thereafter  went 
to  the  Yorfce  Peninsula,  where  he  as- 
sumed control  of  the  Moonta  mine.  Later 
Captain  Hancock  became  superintendent 
for  the  Wallaroo  Mines  also,  and  for  22 
vears  retained  complete  charge  of  these 
properties.  He  was  deeply  interested  in 
social,  philanthropic  and  religious  institu- 
tions and  helped  to  establish  the  Moonta 
School  of  Mines  and  the  Moonta  Mines  In- 
stitute, and  tor  many  years  he  was  super- 
intendent of  the  Moonta  Mines  Sunday 
school,  besides  being  connected  with  vari- 
ous other  organizations.  Captain  Hancock 
was  the  inventor  of  the  Hancock  rock  drill 
and  the  Hancock  jig,  which  are  well  known. 


Obituary 
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Staff, 


r.  C.  Moore,  a  mining  man  of  Virginia 
Citv.  Mont  ,  died  on  Mar.  13  from  pneu- 
monia. Mr  Moore  had  been  Interesteil  In 
mining  In  Mexico.  Alaska,  and  several  dis- 
tricts In  the  United  Slates.  He  la  survived 
by   hia   widow. 

Thendore    W.    O.lerli. M 
n.  live    in    financial    ci- 

pert,  panirularly  In   "  I 

..n  Apr.  3  in  New  Yo; 
Imrn  In  18fi8  and  wn^i 
eniclneer  from  Coluti 
going  to  Mexico,  whet, 
part     of     his     life     In     ■ 

important  mines  and  sev.-r;il  nillr.'tHs  II.' 
aliui  liecame  conversant  with  Cenlrnl 
American    finance*       Upon     his    return     to 


Societies 


Engineers'    Club    of    Northern    Minnesota 

held  the  regular  meeting  on  Mar.  29  in 
Virginia,  Minn  The  program  was  on  the 
subject  of  vocational  education. 

Mining  and  Metallnrglcal  Society  of 
.America  will  hold  a  special  meeting  on 
May  1,  at  5  p.m.,  at  the  Columbia  T.  nl- 
versity  Club.  New  York,  for  further  con- 
sideration of  the  proposed  amendments  to 
the  bylaws. 

.American  Society  of  Civil  Engineers  held 
a  regular  business  meetine  at  which  Col 
Dabnev  H.  JIaury,  U.  S.  \..  advisory 
engineer  on  water  supply,  construction 
division,  war  department,  addressed  the 
members  on  "Water  Supply  at  Camps  and 
Cantonments  and  All  Other  Government 
Enterprises." 

.American  Society  for  Testinr  Materials 
will  hold  the  22nd  annual  meeting  at  At- 
lantic Citv  on  June  24-27.  with  headquar- 
ters at  the  Hotel  Traymore.  A  topi«il 
discussion  on  "Magnetic  .Analysis"  will  Im- 
held  A  number  of  committees  have  an- 
nounced their  intention  of  recommending 
proposed  new  standards  for  publication  as 
tentative,  and  several  important  Investiga- 
tions being  conducted  will  bo  reported  on. 
The  Executive  Committee  h.as  accepted  on 
behalf  of  the  society  an  invitation  to  In- 
come a  member  of  Engineering  Council. 

Nallnnal  Safety  Council,  Chicago,  at  a 
meeting  held  by  the  executive  committee 
on  Feb.  24.  unanimously  elected  as  genera^ 
manager  C  W.  Trloe,  who  has  been  the 
council's  field  secretary  for  a  number  of 
vears  and  is  a  pioneer  in  -safety  work, 
iinving  spent  12  years  with  the  Interna- 
tional Harvester  Co..  the  last  four  year* 
of  which  he  was  In  complete  charge  of  all 
safety  work  for  all  the  plants  He  was 
assistant  lo  the  Wisconsin  Industrial  Com- 
mi.ssion.  and  director  of  the  safety  survey 
made  by  the  U.  S.  Employment  Compensa- 
tion Commission,  which  embraced  all  ar- 
senals and  nn^T  yards  The  retiring  gen- 
eral manager.  W  H  Cameron,  will  become 
mannger  of  Industrial  relations  for  the 
E.astman  Kodak  Company. 

Amerlran     Sorlrtr     of     Mrrhanlral     F.ncl- 
neer«     V.  w    V.>rli    S...ilnn.    and    the    SiH-iely 
•i.ers.       Metropolitan 
iim    on    the    heavv- 
■s  of  Apr.   9.   at   the 
\merica.       The    pro- 
tr.uii     «:>.<    nrrine.'l    lo    give    to    the    mem- 
l>ershlp  of  the   two  societies  the  most   com- 
plete   and    comprehensive    presentation     of 
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the  heavy-oil  engine  that  has  yet  been 
made.  The  topics  discussed  were ;  Adapt- 
ing fuel  to  the  engine  vs.  adapting  the  en- 
gine to  the  £uel,  and  the  scope  and  limita- 
tions of  present  designs  of  heavy-oil  en- 
gine. The  application  to  the  following  types 
was  also  discussed :  Carburetor  tj^e 
heavy-oil  engines,  engines  with  hot-metal 
ignition,  and  Diesel-type  engines.  Papers 
were  presented  by  the  following:  E.  W. 
Dean,  U.  S.  Bureau  of  Mines  ;  J.  H.  Hunt, 
experimental  engineer,  Dayton  Engineer- 
ing Laboratories  Co.  ;  A.  H.  Goldingham. 
De  La  Vergne  Machine  Co. ;  T.  O.  Lisle, 
editor.  "Motorship,"  and  others.  Dr.  Charles 
E.  Lucke,  Dean  of  the  School  of  Mechanical 
Engineering.  Columbia  University,  and  late 
Director  of  the  U.  S.  Naval  Gas  Engine 
School,  presided. 


Industrial  News 


Aspromet  Company  announces  name  of 
company  has  been  changed  to  the  H.  H. 
Robertson    Company. 

The  Dast  Recoverins  and  Conveying  Co., 
Cleveland,  Ohio,  has  removed  the  main  of- 
fice to  the  factory  at  1710-14  Woodland 
ave.,  Cleveland. 

£dlson  Storage  Battery  Co.,  Orange, 
N.  J.,  has  a  new  price  list  effective  Mar.  1, 
reducing  the  price  of  Types  A,  B,  and  G 
Edison  cells  approximately  16  per  cent. 

Chicago  Fnenmatic  Tool  Co.  announces 
the  discontinuance  of  its  ofHce  at  Wichita, 
Kan.,  and  transfer  of  the  company's  stock 
to  Eldorado,  Kan.,  where  an  office  and 
warehouse  have  been  established. 

Charles  F.  Ames  &  Co.,  90  W^est  St,  New 
York,  have  been  appointed  to  act  as  the 
New  York  sales  department  of  the  Piatt 
Iron  Works,  of  Dayton,  Ohio,  manufacturers 
of  pumping  and  power-plant  equipment 

Stephens-Adamson  MannfactTiring  Co.,  of 
Aurora,  IlL,  has  recently  established  a  new 
sales  office  in  Cincinnati,  Ohio,  to  give  per- 
sonal engineering  attention  to  this  particu- 
lar territory.  John  G.  Stewart,  who  has 
been  associated  with  the  company  for  15 
years,  has  been  appointed  district  manager. 
Carlisle  Mason,  Incorporated,  consulting 
engineers.  No.  207  Broadway,  N.  T.,  and 
81  Rue  St.  Lazare.  Paris,  announce  the 
return  from  France  of  C.arlisle  Mason, 
president,  who  has  resigned  his  commis- 
sion as  a  major  in  the  U.  S.  Army  and  will 
resume  the  practice  of  general  consulting 
engineering  with  the  firm. 

Walter  A.  Zelnicker  Sapply  Co.,  St.  Louis, 
announces  the  return  of  H.  J.  Elson,  who 
has  served  during  the  war  as  Lieutenant 
Commander,  U.  S.  X.,  to  his  former  position 
as  secretary-treasurer  of  the  company.  He 
■will  assume  charge  of  the  internal  man- 
agement and  manufacturing  operations. 

Advance  Machinery  and  Supply  Co.,  Den- 
ver, Colo.,  announces  the  appointment  of 
S.  A.  Koenig,  until  recently  a  first  lieu- 
tenant In  the  Coast  Artillery  Corps,  as 
sales  engineer.  Mr.  Koenig  was  formerly 
employed  m  the  experimental  department 
of  the  General  Electric  Co.,  at  Schenectady, 
N.  T. 

The  Ideal  Xnglne  Company  of  Lansing, 
Mich.,  manufacturer  of  Ideal  power 
equipment,  which  includes  hoists  and  pump- 
ing outfits  for  general  contracting,  road 
building  and  excavating  work,  was  re- 
cently fortunate  In  adding  H.  H.  Lucas  to 
the  company's  sales  force.  Mr.  Lucas,  be- 
fore joining  the  U.  S.  Navy,  where  he 
became  an  ensign,  was  with  the  Lansing 
company. 

Epplng-Carpenter  Famp  Co.,  Pittsburgh, 
announces  the  appointment  of  P.  S.  Healey 
as  sales  manager,  to  be  In  addition  to  his 
present  duties  as  chief  engineer,  %'ice  R.  F. 
Woods,  who  is  now  situated  In  New  York 
as  Eastern  sales  manager.  Albert  A. 
Schenck  has  been  appointed  assistant  sales 
manager  and  Paul  D.  Goodman,  formerly 
of  McClary  Jemison  Machinery  Co.,  of 
Birmingham.  Ala.,  has  been  added  to  the 
sales  personnel. 

Powdered  Coal  Engineering  and  Equip- 
ment Co.,  of  Chicago,  announces  the  ap- 
pointment of  A.  U.  Wetherbee,  who  re- 
cently received  his  discharge  as  captain 
in  the  chemical  warfare  branch  of  the 
service,  to  the  position  of  chief  mechanical 
engineer.  The  appointment  of  C.  C.  Wal- 
lace, formerly  manager  of  the  loading  of 
munitions  section  of  the  Stenotype  com- 
pany. Indianapolis,  to  be  director  of  devel- 
opment   and    service,    is    also    announced. 

Becker  A  Smyth,  Chicago,  contracting  en- 
gineers, and  sales  agents  for  Layne  & 
Bowler  Co.,  have  recently  organized  under 
that  title.  C.  R  Smyth  has  been  special 
engineer    for    some    time    with    the    Layne 


&  Bowler  Corporation,  and  previously  was 
connected  With  the  York  Engineering  and 
Supply  Co.,  of  Houston,  Tex.  ;  sales  engi- 
neer for  Bush,  Sulz  &  Bros,  and  for  the 
Diesel  Engine  Co.  W.  E.  Becker,  presi- 
dent, has  been  with  the  York  Engineering 
and  Supply  Co.  for  the  last  12  years. 

Electric  Furnace  Association  is  being  or- 
ganized to  promote  the  use  of  electric- 
furnace  products.  A  meeting  was  called 
by  Acheson  Smith,  vice-president  and  gen- 
eral manager  of  the  Acheson  Graphite  Co., 
at  Niagara  Falls,  on  Mar.  21  and  22.  Rep- 
resentatives of  a  large  number  of  manufac- 
turers were  present  and  officers  and  di- 
rectors of  a  permanent  organization  were 
elected.  Committees  on  publicity,  data  and 
fields  were  appointed.  Acheson  Smith  was 
elected  president  and  C.  C.  Schluederberg. 
of  the  Westinghouse  Electric  Manufactur- 
ing Co.,  Pittsburgh,  was  elected  treasurer. 
American  Manufacturers'  Export  Asso- 
ciation has  been  informed  of  the  appoint- 
ment of  George  P.  Toby,  as  Executive 
Secretary  of  the  American  Chamber  of 
Commerce  in  London,  and  he  will  sail  for 
his  new  post  on  May  12.  Mr.  Toby  will 
attend  the  coming  meetings  of  the  Na- 
tional Foreign  Trade  Council  and  the  U.  S. 
Chamber  of  Commerce  prior  to  date  of 
sailing,  for  the  purpose  of  conferring  with 
American  merchants  as  to  the  service 
w^hich  the  American  Chamber  in  London 
can  render  them.  He  will  also  confer  with 
the  editors  of  McGraw-Hill  publications  to 
obtain  increased  cooperation  in  serving 
American   manufacturers. 

Sullivan  Machinery  Co.,  Chicago,  has 
published  the  March  issue  of  the  company's 
magazine,  "Mine  and  Quarry,"  which 
directs  attention  to  the  establishment  of  a 
Foreign  Trade  Department  and  the  desire 
of  the  company  for  extension  of  its  export 
business.  In  this  connection  the  follow- 
ing branches  have  been  established  with 
the  company's  own  organization :  At  Lon- 
don, Salisbury  House;  at  Paris,  IS  Avenue 
Parmentier  ;  at  Santiago.  Chile,  Casilla  No. 
27  ;  and  at  Sydney,  N.  S.  W.,  Australasia, 
Chambers,  Martin  Place.  Engineering 
agencies  of  established  standing  handle 
Sullivan  products  in  Christiania,  Amster- 
dam. Gijon,  Spain  ;  Turin,  Italy ;  .Algiers, 
Tunis,  Johannesburg  and  Durban,  Shang- 
hai and  Tokyo,  Lima  and  Buenos  Ayres. 

The  Railway  and  Power  Equipment  Co., 
Woolworth  Bldg.,  New  York,  has  received 
an  inquiry  from  Belgium  for  $200,000 
worth  of  machine  tools,  including  lathes, 
planers,  shapers,  turning  and  boring  ma- 
chines, slotters,  radial  drills,  steam  ham- 
mers, punches  and  shears,  machinery  for 
manufacturing  springs  and  four  16-ton 
traveling  cranes.  The  company  also  has 
the  following  export  inquiries :  New  steel 
rails  for  a  French  colony  to  the  amount  of 
120,000  tons:  five  tons  of  portable  track 
for  France ;  electric  power  and  lighting 
machinery  for  Japan ;  slotters,  hammers, 
presses,  cranes  and  locomotives  for  Bom- 
bay, India :  railway,  mining,  sugar  planta- 
tion and  factory  equipment  for  Panama : 
air  compressors  for  Chile ;  derricks  and 
electrical  machinery  for  Hong  Kong,  China ; 
contractors'  supplies,  machinery  and  equip- 
ment for  FYance  :  machine  tools  and  ham- 
mers for  England  ;  railroad  equipment  for 
Spain :  machinery  and  tools  for  Antofa- 
gasta.  Chile.  S.  A. ;  a  large  quantity  of 
electric  motors  for  Bombay,  India ;  ma- 
chinery and  tools  for  Brazil ;  railway 
equipment  and  machinery  for  Argentina : 
three  new  steam  locomotives  for  Japan  and 
40  pairs  of  steel  car  trucks  for  electric 
railways  for  Italy.  This  company  also  re- 
ports active  Inquiries  from  buyers  through- 
out the  United  States,  int'Icatlng  that  con- 
siderable buying  Is  being  done  and  that 
plans  are  maturing  for  more  In  the  near 
future. 


Trade  Catalogs 


Gasoline  Locomotives.  J.  D.  Fate  Co., 
Plymouth,  Ohio.  Catalog  No.  4.  Bulletin  H.  : 
8J  X  11;  16  pp.;  Illustrated.  Describes  the 
use  of  Plymouth  gasoline  locomotives  In 
general  mining  work,  on  the  surface  and 
underground,  at  properties  of  well-known 
mining  companies. 

Concentrating  Tables.  The  Delster  Con- 
centrator Co.  Fort  Wayne.  Ind.  Bulletin 
No.  3  ;  6  X  9  :  21  pp.  ;  illustrated.  De- 
scriptive of  Delster-Overstrom  diagonal- 
deck  types  of  ore  concentrators,  outlining 
the  theory  of  concentration  ana  describing 
the  materials  and  construction  of  these 
tables.  Sand  slime,  and  rougher  tables  are 
also  described. 

Hoists.  United  Iron  Works  Co.,  Kansas 
City.  Mo.  Catalog  H-19  ;  10  x  7  ;  75  pp.; 
illustrated.  Descriptive  of  "United"  built 
hoists,    including   belt,   steam   and    electric- 


driven  and  horse-  and  hand-operated  types. 
Specifications,  covering  weight,  rope  pvill 
and  speed,  power  required  and  types  of 
clutch  and  brake,  are  given  in  each  case 
The  last  eight  pages  are  devoted  to  "Handy 
Rules  on  Gearing."  which  are  particularly 
informative,  and  tables  of  data  on  wire 
ropes  and  required  horsepower  for  lifting 
different  loads. 

Perforated  Metals.  Hendrick  Manufac- 
turing Co.,  30  Church  St,  New  York ;  6  x 
9};  127  pp.;  illustrated.  Describes  the 
uses  of  perforated  metals  of  all  kinds  In 
a  large  number  of  Industries,  devoting  the 
majority  of  pages  to  excellent  illustrations 
and  tables  on  all  gages  of  standard  per- 
forated screen  plates.  Special  screens  for 
particular  '  purposes  are  also  descritied,  as 
are  straight  and  conical  revolving  screens. 
Other  pages  are  devoted  to  elevator  buckets, 
conveyor  troughs,  stacks,  hoppers,  and 
loading  chutes.  Useful  tables  are  Included 
in  the  back  pages.  On  account  of  the  na- 
ture and  value  of  the  data  contained,  the 
company  requests  that  the  catalog  be  re- 
garded as  a  work  of  reference. 

Insulators,  Overhead  Materials,  BaU 
Bonds,  Car  Equipment  Specialties.  The 
Ohio  Brass  Co.,  Mansfield,  Ohio.  Catalog 
No.  17 ;  6  X  9 ;  671  pp. ;  thumb-indexed, 
illustrated.  A  complete  catalog  of  high- 
tension  porcelain  insulators,  suspension  in- 
sulator hardware,  bus-bar  installation, 
porcelain  wall  or  roof  insulators  up  to 
150,000  v..  arc-lamp  hangers  and  anchor 
or  guy  rods.  Under  the  overhead-line  ma- 
terial section  a  complete  description  Is 
given  of  strain  Insulators,  rigid  and  flexible 
pole  brackets,  mine  hangers  of  various 
types.  I-beam  clamps  and  insulators  for 
mine-feeder  wires.  The  catenary  materials 
section  contains  formulae  and  numerous  line 
sketches  for  all  types  of  the  catenary  sys- 
tem of  line  construction  for  electric  trac- 
tion, of  much  value  to  the  engineer.  Tables 
are  included  giving  materials  required  per 
mile  of  tangent  Other  sections  are  de- 
voted to  rail  bonds  and  tools ;  third-rail 
Insulators  and  to  car  equipment.  The  last 
section  contains  a  number  of  tables  and 
formula  for  copper  wire,  steel  strand  and 
aluminum  wire,  giving  dimensions,  weight 
and  resistance. 

New  Patents  | 

United  States  patent  specifications  may 
be  obtained  from  "The  Engmeerlng  and 
Mining  Journal"  at  25c.  each. 

Alloy  of  Aluminum,  Zinc  and  Copper. 
David  J.  Hauss,  Aurora,  Ind. ;  Barbara 
Hauss.  administratrix  of  said  David  J. 
Hauss.  deceased,  assignor  to  F.  W.  Gal- 
bralth.    (U.  S.  No.  1.293,426.  Feb.  4,   1919.) 

Antifriction  Bearing.  Melvin  A  Yeak- 
ley.  Canton.  Ohio.  (U.  S.  No.  1,293,605; 
Feb.   4,   1919.) 

Drill  Tool.  George  H.  Gilman,  Clare- 
mont.  N.  H.,  assignor,  by  mesne  assign- 
ments, to  Sullivan  Machinery  Co.,  Boston, 
Mass.      (U.  S.  No.  1,293,081  ;"Feb.   4,  1919.) 

Furnace,  Electrical  Metallurgical.  Wil- 
liam E.  Moore.  Pittsburgh.  Penn.  (U.  S. 
No.  1.293,164;  Feb.  4,  1919.) 

Manganese  —  Polymerized  Manganese- 
Dioxide  Depolarizer.  Alfred  A.  Wells, 
Montclalr.  N.  J.,  assignor,  by  mesne  assign- 
ments, to  National  Carbon  Co..  Inc., 
Cleveland,  Ohio.     (U.  S.  No.  1,293,272  ;  Feb. 

4,  1919.) 

Metal-Casting  Apparatus.  Edward  L. 
Wolff.  Waterbury,  Conn.,  assignor  to  Scovill 
Manufacturing  Co..   Waterburv.   Conn.      (TI. 

5.  No.   1.294.742;  Feb.   18,  1919.) 
Metallic     Oxides.     Process     of     Treating. 

James  W.  Moffat,  Toronto,  Ontario.  Canada. 
(U.  S.   No.   1,294,514;  Feb.   18,   1919.) 

Mine  Shafts,  Steel  Framing  for.  Ora  D. 
McClure,  Ishpeming.  Mich.  (U.  S.  No. 
1.294,814  ;  Feb.   18,   1919.) 

Bock  Drill.  William  A.  Smith.  Denver. 
Colo.,  assignor  to  the  Denver  Rock  Drill 
Manufacturing  Co..  Denver.  Colo.  (U.  S. 
No.   1.293.225  ;   Feb.    4.  1919.) 

Sintering  Ores.  Process  of.  Adelbert  H. 
Richards,  Salt  Lake  City.  Utah,  assignor 
to  .American  Smf  Iting  and  Refining  Co.  (U. 
S.    No.    1.292.059:    Jan.    21.     1919.) 

Sulphuric  Acid,  Process  of  and  .\pparatus 
for  Concentrating.  Henry  G.  Klink. 
Moundsville.  W.  Va.  (U.  S.  No.  1.276.377  : 
Aug.   20.  1918.) 

Tungsten.  Process  of  Extracting  Tung- 
sten and  Similar  Metals  From  Their  Ore^!. 
David  John  Giles  and  James  Earl  Giles. 
McKeesport  Penn.  (U.  S.  No.  1.293,402- 
3-4;   Feb.    4.    1918.) 

Zinc  Or«.  Method  of  Treating.  David 
B.  Jones,  Chicago,  HI.  (U.  S.  No.  1,292,- 
3S0;  Jan.   21,   1919.) 
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SAN  FBAXCISCO — Apr.  5 
United  Mine  Workers  of  .America  will  not 
participate  in  any  general  strike  on  July 
4  as  planned  bv  the  convention  held  in 
Chicago  last  January  in  behalf  of  Thomas 
Mooney,  the  "United  Mine  Workers'  Jour- 
nal" announces,  in  its  April  issue.  This 
was  definitely  decided  by  the  international 
executive  board  at  its  meeting  in  Indianap- 
olis on  Mar.  2h.  by  the  adoption  of  a  report 
of  the  committee  on  the   Mooney  case. 

Mother  IXKle  Mines  are  discussed  by 
Thorald  F.  Field,  a  mining  engineer,  and 
T  C  Gorrie,  general  manager  of  the  Old 
Eureka  mine,  in  a  report  on  that  mine 
dated  Feb.  26,  1919.  which  was  the  result 
of  an  investigation  to  determine  what  level 
should  be  opened  next  in  the  property.  The 
report  states:  "The  general  experience  of 
different  mines  on  the  Mother  Lode  throws 
no  definite  light  on  this  property.  At  the 
horizon  where  the  ore  is  lean  for  one.  that 
same  horizon  in  another  mine  may  be  par- 
ticularly good.  For  instance,  the  Ken- 
nedy mine  had  a  lean  zone  between  ISOO 
and  2300  levels,  whereas  this  zone  was  good 
in  the  South  Eureka.  It  seems  that  the 
Kennedy  had  good  ore  from  the  grass  roots 
almost  down  to  the  600 ;  from  the  600  to 
the  800  it  was  lean;  from  800  to  1200  It 
improved  gradually;  from  the  1200  to  1600 
it  was  good;  from  1600  to  1800  it  became 
poorer,  and  from  the  1800  to  the  2300  It 
was  very  lean.  If  the  2300  level  had  been 
driven  10  feet  deeper,  it  would  have  dis- 
closed a  lot  of  good  ore.  From  a  little 
below  the  2300  level  down  to  the  present 
bottom  of  the  mine,  which  is  about  4000 
ft  deep,  the  ore  has  been  good.  As  far  as 
indications  in  the  Old  Eureka  mine  are 
concerned,  it  is  impossible  to  say  which 
level  should  be  opened  next,  except  that 
on  general  principles  the  vein  should  be 
developed  at  least  every  500  or  600  ft. 
Otherwise  some  valuable  ore  might  be 
missed  entirely.  At  the  present  writing, 
the  2100  level  is  the  deepest  working.  It 
does  not  follow  from  this,  however,  that 
the  2600  level  should  be  opened  before  a 
3200  level,  for  instance.  In  fact.  It  seems 
advisable  to  open  a  deeper  one  first,  on 
account  of  the  recent  find  at  the  Central 
Eureka."  It  is  .itated  further  that  the 
Central  Eureka  has  made  a  valuable  find, 
and  it  Is  probable  that  this  ore  will  ex- 
tend Into  the  Old  Eureka,  at  depth.  In 
the  latter,  all  small  streaks  of  ore  In  the 
upper  workings  are  being  sampled. 

BUTTK,    MONT. — Apr.    7 

rartallment  In   Topper  Prodnetlon  by  the 

Anaconda  Copper  Mining  Co.  was  further 
increased  this  week  bv  the  closing  of  the 
Silver  Bow.  West  Grav  Rock,  and  the  Butte- 
AlfX  Scott  shaft  of  thr-  West  Colusa  mine. 
The  closing  of  thtsv  properties  throws  out 
of  work  about  4-'iO  men  and  decreases  the 
output  of  copper  ore  by  approximately  600 
tons   a  day. 

Aceldentti  In  the  Anaconda  Mlnen,  accord- 
ing to  the  ofTlclal  report  of  the  company 
for  the  month  of  .Tanu.ary.  ns  to  mine  con- 
ditions, amounted  to  32.  of  which  four  were 
fatal.  The  accidents  were  In  16  different 
mines,  and.  though  a  few  were  due  to  falls 
of  ground,  the  greater  number  resulted  from 
-nrelessne.q.q  nn  the  part  nf  the  men. 

nr.NVF.R,    tOI.O. — Apr.    n 

National  .«»orlwtlnn  of  Pntaah  Pro- 
dneer»  w  .  ^^  .,i  r  ,  r,  i-.-.  <!  ivi,.i.  rr-prenentativen 
of  21   P' ■  ■  inirs  met  here 

on   Apr  MS   for  mnklnR 

the    ITni'  .1    of  riermnny 

In   <i''=  .       I    that    ».'■>%   of 

t*^'  .:..«:!>     ill    iliiH    country    wnji 

f'  .^rlnus     Rpeakers     asserted 

II  n  from  Oerman  competition 

»■■         i     for     two    years'     time,     the 

American  industry  could  produce  a  surplus 
and  make  America  Independent  of  the 
fnr'^'trri   «nTr»r>'v 


towers  were  from  40  to  60  ft  high,  and  their 
reconstruction  at  this  season  of  the  year. is 
difBcult.  The  work  of  repairing  the  dam- 
ape  is  under  wav.  Near  Telluride,  in  San 
Miguel  County,  the  Hanging  Rock  slide,  on 
the  west  side  of  Ajax  Peak,  struck  the 
Smuggler-Union  tramway  tension  station 
and  the  electric  power  line  which  delivers 
power  to  the  Bullion  tunnel.  Both  tram- 
way and  power  line  were  out  of  operation 
until  necessary  repairs  could  be  made.  A 
.small  slide  ran  off  the  cliffs  above  the  Stil- 
woll  tunnel  of  the  Liberty  Bell  Gold  Mining 
Co.  and  damaged  part  of  the  boarding 
liouse.  and  covered  some  of  the  men  who 
were  in  the  building  at  the  time.  A  rescue 
party  did  its  usual  good  work,  and  no  per- 
manent injuries  are  recorded.  A  slide  at 
Windv  Point,  on  the  Rio  Grande  Southern 
Rv.,  covered  the  track  for  a  aistance  of 
300  ft.,  and  delayed  traffic  for  about  24 
hour.s.  Several  large  slides  ran  near  Ophir 
Loop,  and  covered  the  railroad  tracks  near 
that  point  These  were  removed  by  rotary 
snowplows.  Numerous  slides  occurred  in 
other  parts  of  the  district,  but  did  no  ma- 
terial damage,  although  in  some  cases  in- 
convenience was  caused  owing  to  the  block- 
ing  of   wagon   roads. 

S.VLT  LAKE  CITY,  CT.\H — .\pr.  3 
Tax  Assessments  on  mining  properties  ac- 
cording to  the  law  just  passed  by  the  Utah 
Legislature,  will  be  made  by  the  State  Board 
of  Equalization,  whose  scope  has  been  con- 
siderably extended.  For  example,  the  rating 
of  mills  and  other  mining  property  not 
situated  at  the  mines  as  a  part  of  the  min- 
ing properties  with  which  they  are  con- 
nected places  the  m.atter  of  their  assess- 
ment— hitherto  in  the  hands  of  the  county 
assessors  for  the  counties  in  which  they 
are  situated — under  the  jurisdiction  of  the 
State  Board  of  Equalization.  This  is  the 
case,  also,  with  mine  dumps  and  accumu- 
lated tailings.  In  regard  to  non-metallifer- 
ous mines — coal  mines  and  properties  car- 
rying asphalt.  g^Tisum,  salt,  building  and 
other  stone,  sulphur,  alunite  and  hydro- 
carbons— these  are  to  be  assessed  by  the 
board  according  to  their  actual  cash  valua- 
tion. For  the  year  1919 — the  law  requiring 
all  mining  property  to  be  assessed  by  the 
first  Monday  in  May — tentative  assessment 
will  be  made  from  the  work  of  Prof.  W.  G. 
Peterson,  of  the  State  Agricultural  College. 
During  the  coming  summer.  Professor 
Peterson,  with  a  surveying  party  of  three, 
will  be  occupied  in  the  field  gathering  data 
upon  which  to  base  future  .assessments.  The 
data  will  Include  the  probable  mineral  con- 
tent of  the  land  and  the  probable  cost  of 
extraction. 

DIT1.UTH,  MINN. — Apr.  6 
The    International    Harvester    Co.,    at    Us 

Hawkins  mine,  at  Nashwauk.  has  recently 
put  into  effect  a  welfare  pl.an  which  is 
known  as  the  company's  "works  council 
plan."  Under  the  operation  of  the  plan 
each  department  elects  a  member  to  the 
council  and  these  meet  with  a  representa- 
tive of  the  company.  This  council  is  the 
final  court  of  appeal  In  all  matters  which 
come  up  pertaining  to  the  employees  of 
tho  mine. 

The  Tonnace  Tax  I««ne  In  Minnesota 
was  laid  away  until  1921  at  least  when 
It  failed  to  p.ass  the  House  by  a  narrow 
margin  of  two  voles.  The  tonnage  lax 
has  appeared  before  every  Minnesota 
Ijeglslature  except  one  since  1907,  and  has 
always  been  the  renter  of  a  severe  fight. 
None  of  the  contests  has  been  more  strenu- 
ously fought  than  the  one  Just  ended,  and 
it  I.M  noteworthy  that  none  has  been  more 
free  from  hard  feeling  and  recrimination. 

Malalenanoe  of  Iron-Ore  Prices  and  the 
present  wage  scale  ns  decided  by  Iho  recent 
Iron  and  steel  conference  at  Washington 
has  BTenlly  clarified  the  mining  sllunllon 
nn  the  Minnesota  rangea  The  smaller 
Independents  and  employees  generally  will 
benefit  particularly,  and  though  present 
Indications  point  to  a  production  cnnslder- 
ahlv  smaller  than  last  yeftr'».  nil  elements 
of  the  community  face  the  comlnic  season 
In    a    more   hopeful   spirit. 

WALLACE.   IDAHO — Apr,   1 

The    Cnenr   d'Alene    Hlslrlei   shows   a   de- 

cldeil     tendency     toward     a     revival.       This, 

however,   applies  to  development   companies 

rather   than   to   the  large   producing   mlne«i. 


some  of  which  are  closed  entirely,  and 
those  still  running  are  doing  so  under 
adverse  conditions,  owing  to  the  absence  of 
a  stable  market  for  lead  and  zinc.  But 
development  companies,  those  that  depend 
upon  assessment  of  stockholders  to  carry  on 
their  work,  are  beginning  operations  to  an 
extent  that  at  least  lends  a  more  cheerful 
aspect  to  the  mining  situation.  Most  of 
these  companies  were  forced  to  suspend 
during  the  war.  on  account  of  the  excessive 
costs  and  shortage  of  men.  and  also  for  the 
purpose  of  directing  their  energies  in  lines 
that  would  contribute  to  the  support  of  the 
government  in  winning  the  war.  With  the 
coming  of  peace  and  the  prospect  of  a  long 
period  of  prosperity  for  the  mining  industry, 
these  companies  are  eager  to  begin  the 
work  of  developing  new  mines,  but  have 
been  delaved  in  doing  so  partly  on  account 
of  the  heavy  snow  in  the  mountains  and 
partly  because  of  the  continued  high  prices 
after  the  armistice  was  signed.  These  con- 
ditions have  now  undergone  a  change. 
There  has  been  a  substantial  reduction  in 
wages  and  a  cut  of  $2  per  hundred  In  the 
price  of  powder,  following  a  similar  cut  Last 
December,  and  further  reduction  in  the  price 
of  explosives  is  reasonably  to  be  expected. 
Lender  these  circumstances  some  companies 
have  felt  justified  in  resuming  operations 
during  the  last  few  weeks,  and  others  are 
planning  to   follow. 

HOrGHTON,  .MICH. — Apr.  3 
The  Copper  Sitnation  presents  several 
phases  worthy  of  present  consideration.  In 
regard  to  production.  Notwithstanding  the 
fact  that  stocks  of  copper  are  accumulating 
and  have  been  accumulating  on  the  smeltery 
flocks  of  this  district  since  last  December. 
and  that  sales  have  been  few  and  far  be- 
tween and  practically  no  deliveries  have 
been  made  excepting  on  old  orders,  hurry- 
up  orders  for  immediate  shipment  of  copper 
came  in  this  week.  One  shipment  called  for 
express  service.  Carload  lots  by  fast  freight 
went  out  Friday  and  more  cars  h.ave  been 
ordered  up  for  filling.  In  view  of  the  fact 
ih.at  water  shipments  can  reasonably  be  ex- 
pected to  be  made  within  a  few  weeks,  and 
the  further  fact  that  the  difference  between 
rail  freight  charges  and  Lake  freight  Is 
heavier  than  ever  before,  rail  shipments 
must  Indicate  one  thing — an  Immediate  ne- 
cessity for  copper  from  the  Michigan  dis- 
trict. That  Is  the  brightest  spot  In  the 
metal   situation. 

Little  change  Is  to  be  recorded  In  the 
mining  situation  of  the  Michigan  district 
There  has  been  a  substantial  exodus  of 
workingmen.  many  going  to  Detroit,  during 
the  last  two  weeks.  The  mines  continue  to 
curtail  output  where  It  can  be  done.  At 
the  Calumet  ft  Hecla.  No.  IS  has  been 
closed.  Tliere  Is  a  likelihood  that  the  Point 
Mills  stamp  mill,  a  Calumet  A  Hecla  plant 
operating' under  the  name  of  the  Lake  Mill- 
ing fo..  may  be  closed.  This  big  plant 
bandied  the  Hancock  Consolidated.  Centen- 
nial. Allouez.  and  overfiow  from  Isle  Royale 
Hancock  was  the  first  mine  to  shut  down 
Isle  Royale  output  will  be  confined  to  the 
ernii>lete  c.apacitv  of  the  mill  at  Houghton. 
Centennial  and  .\lloue7  rock  will  l>e  bandied 
at  the  smaller  mill  adjoining  the  old  Tama- 
rack mill.  This  means  the  saving  of  the 
additional  freight  charge  which  the  longer 
haul   to   the   Point    Mills   plant    necessitated. 

PHor.MX.  ARI7.. — Apr.  S 

The  Riate  Snpreme  Cnnrt  has  reinstated 
on  Its  calendar  the  suits  of  the  Stale  of 
Arlnona  and  County  of  Gila  against  the 
International  Smelling  Co  and  Inspiration 
Consnililated  ropper  Co..  which  had  been 
dismlsseil  Mar.  lo  for  lack  of  prosecution 
on  the  part  of  the  stale.  The  dismissal 
was  the  cause  of  .a  local  political  sensa- 
tion, based  upon  the  Indication  of  negligence 
on  the  part  of  the  Allomev  Genernl.  as  the 
cases  Involved  about  $180,000  In  excess 
taxes  protested  by  the  companies  and  also, 
to  n  degree,  the  question  whether  Intangible 
values,  ba.sed  upon  profits,  are  lo  l>e  as- 
sessed at  all  The  lower  court  had  de- 
rided for  the  companies,  "that  they  recover 
from  Olln  County  the  amount  paid  as  taxes 
on  a  valuation  In  excess  of  the  full  cash 
value  so  found  No  abstract  of  record 
had  been  filed  by  the  state,  and  nine  months 
had  been  allowed  to  elapse  without  action 
or  repre.sentatlon  In  the  appellate  court 
There  Is  denial  that  the  Supreme  Court  has 
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any  jurisdiction  in  this  class  of  suit,  after 
settlement  in  the  Superior  Court.  By  per- 
mission of  the  Legislature  the  State  Tax 
Commission  has  appointed  a  special  attor- 
ney tor  the  case,  and  the  Attorney  General 
also  has  added  an  extra  member  to  his 
staff,  particularly  for  prosecution  of  this 
hitherto-neg-lected  case.  Both  special  at- 
torneys are  acting  independently.  It  is 
thought  that  the  cases  will  not  be  heard 
till  autumn.  In  the  meantime,  there  may 
be  a  decision  affecting  the  matter  from  tiie 
Circuit  Court  of  Appeals  at  San  Francisco, 
which  is  hearing  an  appeal  from  Tucson 
affecting  the  right  of  the  state  to  tax  out- 
side and  intangible  values  of  the  Standard 
Oil    Company. 

JOPUN,  MO. — Apr.  3 
Tri-State  Safety  and  Sanitation  Associa- 
tion, the  largest  mine  operators'  association 
of  the  district  at  present,  may  be  merged 
into  the  American  Zinc  Institute.  Prelim- 
inary steps  toward  this  end  were  taken  at  a 
meeting  at  Picher  on  Mar.  26,  and  the  final 
vote  on  the  consolidation  or  transfer  is  to 
be  taken  Apr.  2.  The  move  followed  an  ap- 
peal from  Charles  T.  Orr,  of  Webb  City, 
president  of  the  Zinc  Institute. 

EI.  PASO,  TEX. — Apr.  5 
Oil  Leases  Are  Being  Drilled  over  a 
large  area  by  the  Cities  Service  Company 
Ihroui^h  subsidiaries.  It  is  probable  that 
the  total  acreage  held  under  lease  by  this 
company  in  Texas  is  over  1,500,000  acres. 
About  25,000  acres  are  in  the  Ranger  Field, 
which     covers    parts    of    various    counties. 


namely,  Stevens,  Palopinto,  Erath,  Shackel- 
ford, Comanche,  Coleman,  Callahan, 
Brown,  and  Eastland.  One  well  being 
drilled  is  on  the  Allen  lease,  in  Eastland 
County,  which  is  about  a  mile  east  of  the 
well-known  Norwood  well,  which  had  an 
initial  production  of  13,000  bbl.  daily.  Also, 
another  is  being  drilled  close  to  the 
Knowles  &  Duke  well,  in  Comanche 
County,  one  of  the  big  producers  of  the 
Ranger  field.  Drilling  is  also  being  done  in 
Coleman  and  Stephens  counties. 

SPOKANE,    WASH. — Apr.    7 
Dividends   Paid   by   Alining    Companies   of 

the  Northwest  for  the  first  quarter  of  1919 
amounted  to  $1,484,711,  as  compared  with 
$2,629,307  paid  for  the  first  quarter  of 
1918.  The  decrease  is  largely  due  to  the 
shut-down  of  two  of  the  big  producers  of 
the  Coeur  d'Alenes.  British  Columbia  mines 
paid  $695,711,  which  is  only  about  $77,000 
less  than  was  paid  by  the  producers  of  the 
province  for  the  first  quarter  of  last  year. 

TORONTO,  ONT. — Apr.  3 
The  Imperial  Oil  Co.  has  formed  plans 
for  extensive  development  of  the  oil  fields  of 
Northern  Alberta  this  season,  involving  the 
expenditure  of  upward  of  $500,000.  Dr. 
Bosworth,  the  chief  geologist  of  the  com- 
pany, who  will  have  charge  of  the  work, 
has  already  engaged  10  geologists.  Five 
parties  at  least  will  start  out  from  Ed- 
monton. The  company  has  already  two 
drilling  rigs  in  Alberta,  and  four  more  of 
a  highly  powerful  type  are  being  brought 
in  from  Ohio.     Charles  E.  Taylor,  who  has 


been  appointed  western  manager  of  the 
development  branch  of  the  company,  states 
that  two  of  these  rigs  are  going  further 
north  than  any  drilling  rig  has  yet  gone 
in  Canada,  and  that,  before  the  summer  is 
over,  either  the  theories  upon  which  the 
company  is  working  will  be  disproved,  or  a 
large  territory  added  to  the  oil  area  of 
North  America. 

VICTORIA,  B.  C. — .Vpr.  3 
Consolidated    Mining:    and    Snieltinsr    Co. '8 

attitude  toward  its  employees  is  indicated 
in  a  statement  made  by  S.  G.  Blaylock,  as- 
sistant general  manager,  referring  to  the 
issue  of  10-year  convertible  gold  debenture 
bonds  recently  authorized  by  the  directors 
and  endorsed  by  the  shareholders.  Mr.  Blay- 
lock said:  "It  has  been  decided  to  allow 
employees  of  two  or  more  years'  standing  to 
subscribe  for  these  bonds  without  insist- 
ing on  the  stockholding  qualification.  They 
may  have  their  payments  extended  over  a 
period  of  10  months.  The  interest  charged 
en  back  payments  will  be  at  the  same  rate 
as  is  paid  on  the  bonds,  namely,  7%."  It 
is  further  explained  that  when  the  list 
of  subscriptions  was  closed  at  Toronto  on 
Feb.  3,  it  was  found  that  shareholders 
had  agreed  to  take  up  the  entire  issue  of 
$3,000,000,  but  it  was  decided  by  the  man- 
agement to  accept  subscriptions  from  such 
employees  as  desired  to  take  advantage  of 
the  offer.  Accordingly,  the  list  is  now  open 
at  Trail  for  that  purpose  for  a  limited 
time.  The  bonds  are  issued  at  par  in  de- 
nominations of  $100,  $500,  and  $1000,  and 
are  dated  Jan.  1,  1919,  carrying  7  per  cent 
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ARIZONA 

Cochise    County 

DRAGOON  COPPER  LEASE  (Dragoon) 
— Hoist,  tools,  and  buildings  purchased  by 
John  Gleeson,  of  Courtland,  and  removed 
there  for  use  on  Gleeson   lease. 

JOHNSON  DEVELOPMENT  CO.  (John- 
son)—Reported  strike  of  a  good-grade  cop- 
per ore,  in  drift  on  650  level  running  south- 
east from  shaft,  toward  property  of  Ari- 
zona United. 

KEYSTONE  COPPER  (Johnson)—©.  K. 
shaft  will  start  work  Apr.  1  after  a  two- 
month  shutdown,  owing  to  the  breakage 
of  machinery. 

C.-VLUMET  AND  ARIZONA  (Warren) 
■ — Smeltery  production  of  copper  for  March 
amounted  to  4.602,000  lb.,  of  which  3.736,- 
000  lb.  was  from  company  properties. 

Pima   County 

NEW  CORNELIA  (Ajo)— Production  for 
March  was  2,434.000  lb.  Cathodes.  1,980,- 
000  ;  smelting  ores.  12,000  lb.  ;  cement  cop- 
per,   442,000   pounds. 

SILVER  MINING  is  active  in  smaller 
mines ;  silver  shipments  to  El  Paso  in- 
creasing, especially  from  Silver  Bell,  where 
25  shippers  have  been  listed.  Silver  lenses 
in  Twin  Buttes,  Quijotoa,  and  Gunsight  sec- 
tions are  being  explored.  South  of  Tucson, 
the  Empire  Zinc  Co.  reported  about  to  re- 
sume on  zinc  and  lead-silver  ores. 

SULLIVAN  (Ajo) — Test  run  on  rich  sur- 
face gold  ores  started  in  small  mill  at 
Gunsight. 

STR.^TTON  (Tucson) — Option  held  by 
W.  H.  Daily  taken  by  C.  N.  Wilson,  who 
will  settle  with  E.  O.  Stratton  and  termi- 
nate litigation.  Consists  of  26  claims  in 
Catalina    mountains. 

Tavapai    County 

DUNDEE-ARIZONA  (Jerome)— Uprais- 
ing from  tunnel  into  surface  carbonate 
blanket  at  several  points.  Manager  W.  E. 
Defty  states  that  ore  developed  averages 
about  7%.  Further  shaft  work  su.spended 
till  extension  haulage  tunnel  is  cut  tlirough 
and  backed-up  water  released.  Jerome 
high  school  may  be  placed  on  Dundee 
ground.  A.  J.  Smith  states  that  he  re- 
mains secretary-treasurer  for  the  Mackay- 
Stephen  interests  and  that  C.  L.  Nabers. 
reported  as  resident  director,  is  only  agent 
for    the    Dundee    townsite. 

GADSON  (Jerome) — Black  sulphide  in 
solid  vein  12  in.  wide  being  followed  in 
south   drift   on    1200    level,    which    is   being 


driven  through  soft  schist,  flecked  with 
native  copper   and  chalcopyrite. 

JEROME  VERDE  (Jerome) — Taking  ore 
from  Maintop  body ;  shipping  resumed  of 
15%  ore  to  Humboldt  smeltery.  Ore  taken 
by  wagon  to  Clarkdale  to  railroad. 

UNITED  VERDE  EXTENSION  (Je- 
rome)— Haulage  tunnel,  12,384  ft.  long, 
completed  after  several  years'  work. 

ANVIL  (Prescott) — One  of  first  local 
gold-lode  mines  taken  on  option  from 
Samuel  Wadsworth  by  Daniel  H.  Lockett, 
of  Aspen,  Colorado. 

PECK  (Prescott) — Wagon  road  from 
Bradshaw  Mountain  railroad  near  Middle- 
town,  is  open  now,  after  snow  blockade  of 
two  months,  and  machinery  is  going  in. 
Frank  W.  Giroux,  in  charge,  with  W.  W. 
Elliott  superintending  mill  construction, 
which  may  be  finished  about  May  1.  Old 
dumps  believed  to  contain  30,000  tons  of 
good  silver,  ore,  the  contents  to  be  recov- 
ered by  cyanide.  Development  work  started 
in  mine  in  new  territory. 

CALIFORNIA 


Amador    County 

ARGONAUT  MINING  (Jackson)— Fire 
which  occurred  on  Mar.  27  originated  in 
4000  level  about  30O  ft.  from  main  station. 
First  skipload  of  night  shift  men  reached 
3900  level,  smelled  smoke,  and  gave  the 
alarm.  Muldoon  upcast  shaft,  used  chiefly 
for  ventilation,  indirectly  connected  by 
crosscuts  and  winzes  with  4000  level  was 
immediately  sealed  by  bulkheading  at  the 
top  and  3300  level,  which  required  the  use  of 
.ipparatus  by  workmen,  on  account  of 
escaping  gases.  The  main  Argonaut  shaft 
was  bulkheaded  at  drain  tunnel  about  200 
ft.  below  collar.  This  method  successfully 
cut  off  the  fire,  and  it  is  expected  that  it 
will  be  completely  smothered  soon. 


Bernardii 


nty 


ATOLIA  (Atolia) — Mine  and  mill  shut 
down,  and  operations  will  not  be  resumed 
until  tungsten  market  becomes  stabilized. 
Company  states  it  is  impossible  to  compete 
with  cheap  labor  of  China,  Japan  and  Corea. 
from  which  countries  large  importations  are 
brought  in  free  of  duty  and  taxes. 

Shasta    Coant.v 

NOBLE  ELECTRIC  (Heroult)— Was 
taken  over  temporarily  by  the  court  on 
Feb.  28,  awaiting  adjustment  of  affairs  of 
the  company.  W.  H.  French,  former  vice- 
president  and  general  manager,  appointed 
receiver.      Plant   entirely   closed. 


MOUNTAIN  COPPER  CO.  (Keswick) — 
Reported  that  Iron  Mountain  mine  closed 
down  temporarily  on  order  of  London  direc- 
torate. Hornet  mine  will  produce  and  ship 
pyrites  to  various  plants  on  San  Francisco 
Bay  for  the  manufacture  of  sulphuric  acid. 
Railroad  crews  and  other  surface  men  num- 
ber about  60.  These  and  the  underground 
crew  of  the  Hornet  mine,  to  a  total  of  150 
out  of  450  men  formerly  employed,  will  be 
retained.  Soldiers  and  married  men  form- 
erly employed  at  the  Iron  Mountain  will  be 
transferred  to  the   Hornet. 

COLORADO 

Boulder    County 

COLORADO  PITCHBLEND  CO.  (James- 
town)— Purchased  Wano  mines  and  mills 
at  Jamestown,  thereby  obtaining  control  of 
practically  all  of  the  fiuorspar  deposits  of 
the  neighborhood.  Plan  to  remodel  mill  at 
once  for  concentration  of  fluorspar,  and  en- 
largement of  plant  to  treat  300  tons  a  day 
is  under  consideration.  Golden  .\ge  mill  in- 
creased from  60  to  100  tons  a  day. 


Clear    Creek   County 

EDGAR  (Idaho  Springs) — Will  be  de- 
veloped under  lease  above  Big  Five  tunnel 
level  by  Al  Freedman,  who  plans  to  ad- 
vance drift  on  this  level  several  hundred 
feet. 

LITTLE  MATTIE  (Idaho  Springs)— 
Milling  equipment  being  installed,  including 
two  flotation  machines.  Lessees  plan  to 
repair  old  workings  and  resume  develop- 
ment. 

San  AUffuel  County 

CARBONERO  (Ophir) — Lessees  operat- 
ing in  second  level  opened  good  ore  carrying 
gold,  silver  and  lead.  The  ore  is  being 
packed  on  mules  to  railroad,  and  shipped 
crude   to   Durango   smeltery. 

WESTERN  COLORADO  POWER  CO. 
(Telluride) — Supplies  bulk  of  hydroelectric 
power  for  San  Juan  district,  now  suffering 
from  water  shortage  owing  to  delay  in 
melting  of  .snow  in  upper  basins  above  its 
storage  reservoirs.  Has  been  compelled  to 
reduce  amount  of  power  delivered  to  large 
operators  by  about  50%.  This  condition 
will  obtain  probably  for  about  30  days. 
Smuggler-Union,  Tomboy,  Liberty  Bell,  and 
Black  Bear  will  be  compelled  to  reduce  pro- 
duction. Smuggler-Union  has  own  electric 
power  plant,  with  almost  sulficient  capacity 
for  its  mine  and  mill.  Other  companies 
will  temporarily  reduce  their  working 
forces  until  relief  is  obtained. 
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R.n  Jnan   Conntr  mines  in  this  district  are  not  hoisting  60% 

shipments" FROM    SILVERTON_dur,-     ^i„",^[-/^Sr'=^5r3toJ'S^eT^^n^d^;laUn| 


Inr  February  as  follows:  Sunnyside 
cars;  Iowa-Tiger.  14:  Mayflower  Leasing 
Co..  6  ;  Dives  Leasing  Co..  1  :  miscellaneous, 
l~  :  total,   61  cars. 

L.\CK.\W.\NN'A  (SUverton)— Compressor 
plant    and     blacksmith    shop    recently    de- 


stroved  by  fire  caused  by  overheated  stove,     jj^g    t,,    contact   vein 
Loss  estimated  at  $7000,  not  covered  by  In-     shipment, 
surance.       Plans    to    repair    damage    when 
snow  conditions  permit.      Underground   de- 
velopment will  continue. 


a   considerable   quantity   of   flue   dust   from 
stack. 

Lewis   and    Clark    County 

HELENA    MINE    (Helena)— Drifting    on 

silver-lead    ore   on    400    level    and   crosscut- 


LEB.\NON      GROUP       (Helena) — Four 
d    f. 
balance  due 


UTAH 

Jaab    Coonty 

TINTIC  SHIPMENTS  during  March 
amounted  to  584  cars,  or  about  29.000  tons, 
of  an  estimated  value  of  $1,000,000.  Twenty- 
flve  shippers.  February  shipments.  690 
cars,  and  January,  five  weeks.  66S  car^ 
Dragon  Consolidated  shipping  fluxing  and 
Carload  ready  for  other  ores,  first  on  list,  followed  by  Chief 
Consolidated  and  Tintlc  Standard. 

KURF-KA  LILLY    (Eureka) — Shaft  down 
about  1300  ft  vertically.     Station  being  cut. 


K.AN9AS 

Joplin  District 
LUCKY       JEW       MINING 
Okla.) — Situated    at    ■\Vestville, 


(Commerce, 


Silver   Bow    County 

BUTTE    MAIN    RANGE    (Butte) — After 


UKia.  1— »nuau-u    iii    ..^=L. ...<=,    Kan.      Wlli     10  days'  close-down  through  labor  trobules 
start  to  erect  concentrating  plant^of  30^0-_ton     this  property  of  the  Tuolumne^company^ls 
capacity   per   shift   on   May    1 
superintendent. 


BENDELARI  (Joplin) — Preparing  to  m- 
stall  four  electric  pumps  in  shaft  now  going 
down  on  lease  northwest  of  Treece.  K.-in. 
One  8-in.  electric  pump  now  in  use  insuffl- 
clent.  Situated  Just  north  of  Broomcorn 
mine,  where  pumping  has  been  under  way 
for  two  years. 

BIG  ELK  MINING  (Treece) — Will  move 
and    erect    Doris    mill    from    Quapaw    soon 


claims  sold  for  $20,000;  substantial  cash  about  13Uij  it.  vertically,  ocaiion  ueii.B  »iu^ 
naymlnt-  balance  due  in  12  months.  Gold  and  drifting  for  extension  of  Tintlc  Stand- 
„"„  ard  ore  to  be  started. 

TINTIC  STANDARD  (Eureka) — During 
March  shipped  100  cars.  Trucks  used  to 
reach  railroad. 

Salt   Lake    County 
LOUISE   (Alta) — Adjoining  South  Hecla. 
Reopened   for  spring  work. 

SELLS  (Alta) — Development  being  done 
and  ore  accumulated  in  this  work.  Car 
shipped  from  time  to  time,  roads  per- 
mitting. 

SILVER  SHIELD  (Bingham) — Tunnel 
being  retimtiered  and  air  pipe-line  installed 
to   run  machine  drills. 

CARDIFF  (Salt  Lake) — Work  prac- 
tically    suspended     until      hauling     season 


Ed.    Depee,     ag>ain    shipping    ore     to     Washoe    smeltery. 
Shipments  average  150  tons  a  day. 

NORTH  BUTTE  (Butte) — Still  cross- 
cutting  from  900  level  of  Sarsfteld  claim  in 
eastern  section.  Some  mineral  ground  gone 
through,  but  no  indications  so  far  of  valu- 
able  orebody. 


NEVADA 

Nye    County 

VICTORY   DIVIDE    (Divide)- 


^,,.^    ^ ,iv^*^i*^    *..-. . -    *'"3  Jew     ^_ ^^      ^ ^^ ^_      _ ^ 

Expect   to  purchase  gas  engine,   rolls,   rock     and^JeweVs*  group,   adjoining  Brougher  Di-     opening    about    Sfay    is,    when    trucks    will 
"    ""  -       .  •  ^.^g  ^^  west     Starting  work.     Peter  Clark     s(art  down  Big  Cottonwood  Canyon. 

agent. 

TONOP.\H  SHIPMENTS  for  week  ended 
Mar  22  were  7190  tons,  having  gross  mill- 
ing value  of  $122,230.  Shippers  were: 
Tonopah  Belmont,  2429  tons,  Tonopah  Min- 
ing lUoO  tons:  Tonopah  Extension,  1963 
tons;  West  End,  899  tons;  Montana,  143 
tons;  Tonopah  Divide,  245  tons;  Jim  But- 
ler, 152  tons;  MacNamara,  210  tons;  Mid- 
way,  44   tons;  North  Star.  55  tons. 

TONOP.-VH  BELMONT  (Tonopah)  — 
Company's  statement  of  operations  for 
seven   months   ended    Dec.    31.    1918,    shows 

$1,023,874    received   and   receivable   for   ore, _ ^     ,_    

with  expenses  for  mining,  milling,   and  ad-     mine    to   loading  station, 
ministration    of    $659,953.      A    total    net    in- 
come   of    $384,727    was    earned.      The    net 
earnings    in     this    period    of    the    Belmont 
Surf  Inlet  Mines.   Ltd..   was  $227,992. 


drills,   and   tables. 

MICHIG.\N 

Copper   District 

MASS  CONSOLIDATED  (Houghton) — 
Retimbering  B  shaft  from  top  to  bottom. 
Operations  confined  to  output  from  other 
working  shaft  Physical  conditions  un- 
changed In  newer  openings.  Operations  are 
costing  approximately  $40,000  a  month,  the 
bulk  of  which  is  for  labor.  Copper  output 
curtailed  14  per  cent 

MICHIG.VN  (Houghton) — During  Janu- 
arv  shipped  5630  tons  of  rock  to  the  mill. 
Snielter  returns  showed  28  lb.  fine  copper 
per  ton  of  rock  stamped.  During  February, 
shipped  3977  tons  of  rock,  showing  33  lb. 
on  the  average  secured. 


Summit  County 

PARK  CITY  SHIPMENTS  during 
March,  according  to  preliminary  figures, 
amount  to  7566  tons  of  crude  ore,  concen- 
trates, and  spelter,  of  estimated  value  of 
al)OUt   $500,000. 

SILVER  KING  CONSOLIDATED  (Park 
City) — Tunnel  to  develop  Thaj-nes  Can- 
yon section  in  about  9700  ft.  Face  in 
softer  and  more  siliceous  limestone.  Water 
coming  in  in  gre-ater  volume.  Lead-silver 
concentrates  from  mill  being  held  at 
present,    owing    to    softness    of    road    from 


MINNESOTA 

MeRabi    Range 

SELLERS  (Hibblng) — Stripping  opera- 
tions encountering  caves  of  old  underground 
workings.  Model  90  shovel  being  used 
for  this  work,  in  addition  to  big  shovel 
which   has  been  operating  all  winter. 

WEBB  (Hlbbing) — Winston-Dear  Co. 
resuming  work  of  stripping  pit  for  Shenango 
Furnace  Co.  Small  shovel  removing 
taconlte    at   north    end. 

PILOT  (Mountain  Iron) — Preparing  for 
complete  electrification.  Bulk  of  stripping 
completed  and  one  'shovel  soon  to  start  on 
final  clean-up. 

Mis.<»orRi 

JopUn   Diatrirt 

CHARLES  WINDBIOLER  (Joplin)  — 
Situated  at  Waco.  Moving  and  erecting  old 
Ja-sper  County  mill  from  i  rosperlty.  Ca- 
pacity of  new  plant  to  be  250  tons  per  shift 
Will  purchase  pumps,  rock  drills,  belting, 
and  hoist  Work  to  be  completed  May  1. 
Charles  Wlndhlgler,  owner  and  manager. 
■W.    O.    Cardln,   contractor. 

OR.\NOE  (Joplin) — Preparing  to  Install 
flotation  plant  and  Dorr  equipment  at  sheet 
ground  mine  In  Carterville.  One  of  two 
sheet-ground  mines  of  district  that  has  sur- 
vived present  conditions.  Dirt  gives  recov- 
ery of  only  24  to  3%.  but  mining  Is  done 
In  open  pit.  F.  C.  Wallower,  of  Joplin,  Is 
manager  and  owner. 

FREEHOLD  OIL  AND  GAS  CO.  (Waco) 
— Moving  and  erecting  w-cnnd-hnnd  mill  at 
No.  S  shaft  of  esllmnted  capacity  of  200 
tons  per  shift      W.  S    .Mnrquiss,  manager. 

CARLAT  MINMNO  (Webb  City)— Re- 
ir,o<lelllng  and  enlarging  plant  to  200-ton 
rapacity  i>er  shift.  Fxpect  to  purchase 
bollerm  gas  engine,  rolls  and  belting.  C. 
Comelt,   manager. 

MONTANA 
Brnadwaler  County 

IRON  MASK  (Hnssel) — New  rrnsscut  tun- 
nel sinrted  to  tap  vein  at  depth  of  700  ft. 
Hllvpr,  lead  and  manganese  ore  from  360- 
rt.    «haft    and   drifts. 

KEATING  MINE  (Radersburg)— New  roll 


NEW    StEXlCO 

Grant  County 

CO-OPEIRATIVE  MINING  (Lordsburg)— 


Washington    County 

SILVER  REEF  CONSOLIDATED  (St 
George) — Holdings  in  Silver  Reef  district, 
which  has  record  of  silver  production  in 
early  days.  Assessment  of  Ic.  per  share 
levied  for  development    Delinquent  May  IS. 


CANADA 
British    Columbia 

SHIPMENTS  OF  ORE  to  Trail  smeltery 


.Silver  property  situated  at  Gold  Hill  will 
siart  erection  of  flot.itlon  mill  at  estimated 
cost  of  $25,000,  with  18,000-ton  yearly 
capacity.  Equipment  will  consist  of  bail 
mill,  crusher,  classifier,  elevators,  float  mill, 
thickener.  Alter,  concentrating  table,  hoist 
compressor,  and  pump. 

85  MINE  (Lordsburg) — Shipping  300 
tons  daily  to  C.  &  A.  smeltery  at  Douglas, 
Ariz.  Working  mill  two  shifts  daily.  Has 
ordered  1000-hp.  boiler  and  750-kw.  gen- 
erator.    Construction  will  begin  at  once. 

HIGHTO'WER     (Lordsburg)— This     Gold      ...„ ^      „„    _, 

Hill  property,  under  lease  and  option  from     February  and  420  in  March 


mill  for 

Ing  ' 
cess 


tonnage  of  gold-bcar- 
rlcnl  power.  Not 
conorntrateii  will 
or    lenchtng    pro- 


l>e«r     Unlie    Cnnnly 

THE     WASHOE     SMRLTK.HV     at     Ana- 

ennda    Is  operating   with    at>out    B0%    of   Its 

fort>».    notwithstanding    that     the    company 


N.  Troya  by  Cooperative  Mining  Co.,  now 
l)eing  organized  here.  Capital,  $250,000  ; 
$5000  paid  in.  Shaft,  200  ft. ;  vein  4  ft. 
wlttt  good  grade  silver  contents ;  500  tons 
estimated  on  dump.  Erection  of  buildings 
started  and  development  will  begin  soon. 
A  $2.i.000  flotation  mill  planned.  John 
Walters,  who  built  the  85  and  Last  Chance 
mills  is  Interested. 

Dona   Ana   County 
DODO- WARREN-CHAPMAN  (Tres  Her- 
manas) — Large    low-grade     lead-silver    de- 
posit now  under  examination.     Shaft  down 
100  ft.  In  ore  on  all  four  slde.s. 

OKLAHOMA 

Joplin    DIalrlet 

UNDIORWRITIORS'  (Joplin)  —  Recent 
clrllllng  proved  new  deposits  on  northwest 
portion  of  lease  near  Douthnt  Okla..  at 
No.  1  mine,  and  new  shaft  will  be  sunk  at 
once.  Good  strikes  also  being  made  be- 
tween No.  2  and  No.  3  properties  at  St. 
l.ouls.  Okla,  but  this  ore  can  be  handled 
from  one  of  the  two  mills.  F.  N.  Bendelarl 
Is   mnnnger. 

BECK  (Miami) — Has  Installed  five  hand 
jigs  on  lease  northwest  of  Plcher  and  min- 
ing successfully  at  203  ft.  Erecting  250- 
ton  mill  on  len«>  Immediately  south,  using 
gas  engine  for  mill  power  and  steam  for  ore 
hoisting.     O.   W.   Heck,  Miami,  Is  manager. 

RI:T>SKIN  (Miami)— Shut  down  mill  to 
II.  rnilt  sinking  of  mill  shaft  through  ore- 
loily,  which  heretofore  has  been  Impossible 
mi  account  heavy  water.  Expected  mill  wUI 
Im'  down  three  or  four  weeks. 

KKI.TNEn  (richer) —Sinking  third 
shaft.  Rutchnrd  flotation  plant  with  Porr 
thickener  turning  out  carload  of  ori>  weekly. 
F    W    Evans,  Joplin.  Is  mnnnger. 


during  third  week  in  March  aggregated  8208 
tons,  comparing  with  7546  tons  in  the  same 
period  in  191 S.  The  heaviest  shipments 
were  made  by  the  Sullivan  mine,  at  Klm- 
berley.   and    Centre    Star,    at   Rossland. 

FLORENCE  SILVER  (Ainsworth)— Re- 
ported oper.ating  concentrating  mill  20  hours 
d.aily  and  planning  for  24  after  Apr.  S  to  al- 
low production  of  600  tons  of  concentrates 
monthly,  as  compared  with  170  tons  In 
■  ■      "       "       Concentrates 


average  70%  lead  and  24  oz.  silver  per 
ton.  Improvements  during  last  two  months 
believed  will  Increase  extraction  by  at 
least  10%. 

ORANBY  (Anyox) — Operations  resumed  ; 
expect  to  employ  1200  men  soon. 
Ontario 

.\D.\NAC  (Cobalt) — Considering  erection 
of  mill. 

PRINCESS  (Cobalt)— Being  reopened  by 
La  Rose. 

COLLINS  (Gowganda)  —  Is  Installing 
steam  plant  to  carry  on  underground  oper- 
ations. 

ELLIOTT  KIRKLAND  (Klrkland  Lake) 
—  Has   slopped   work. 

KIKKLAND  LAKE  GOLD  (Klrkland 
Lake) — Now  mill  running,  and  results  to 
tlnte   satisfactory. 

WRH?HT  HARGRAVES  (Klrkland  Ijike) 
— Sold  the  remainder  of  treasury  stock. 
Funds  needed  to  complete  mill. 

noMlO  LAKE  (Porcupine) —Win  start 
niilling  again.  Results  of  development  on 
600    level    satlsf.tctory. 

QI^KBRC 

CISCO  (Hurricannw) — Reports  promising 
gold  discovery. 

MEXICO 

GREENE  CANANEA  (Cananea)— Pro- 
duction for  March  was  3.200,000  lb.  copper; 
116. K70  OS.  stiver;   690  os.  gold. 

Al'STRALIA 

GREAT  COBAR  copper  mines.  New  South 
Wales,  have  been  closed,  owing  to  the 
continuance  of  the  embargo  on  export  of 
copper,  according  to  a  Canadian  press  dis- 
patch  from   Reuters,    Ltd. 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ei- 

change 

Silver 

Apr. 

Sterl- 
ing 
Ex- 
change 

4  6500 
4  6600 
4  6500 

Silver 

Apr. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

3 

4 
5 

4.6450 
4  6800 
4  6700 

lOlt 
lOli 
lOli 

48!          ^ 

•tSA,       8 
48|  :'      9 

lOlt 
lOli 
lOli 

48  J} 
48i 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
BJlver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW    YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Apr. 

lytic 

Spot. 

N.  Y.        St.  L. 

St.  L. 

15.30 

5   I7S      4.97i 

6  25 

®I5.40 

■172! 

©5  22'.  ©5  00 

©6  30 

15.30 

5  15 

4.90 

6  25 

©15.40 

\m 

©5.20 

©5.00 

®6.30 

15.30 

5.15 

4  90 

6  25 

@  1  5  40 

t72! 

©5  20 

©5.00 

©6  30 

15} 
©15} 

5   121      4.90 

6.25 

t72i 

5   17i|@4.95 

©6.30 

15} 

6.22! 

8 

©151 

t72! 

5  00        4  75 

@6.27i 

15} 

4  95 

6,22\ 

9 

©15} 

t72i 

©5  00  1     4.75 

©6  27t 

t  Government  price. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.  05c.  per  lb.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0    125c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  "orands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 

Spot 

3M. 

Spot 

3M 

Apr. 

Spot  1  3  M. 

lytic 

Spot 

3 
4 
5 
7 
8 
9 

80 
78, 

79 

'if 

79 
78 

79 

J?' 

84' 
84i 

84' 
84) 
84 

223 

226  i 

227 

226; 
227', 

221 
224 

225! 
225 
225 

26 
25 

25 
25 
25 

24 
23  i 

23 
23' 
24 

37 
37 

37 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  224U  lb. 


Metal  Markets 

NEW  YOEK,  -Vpr.  9,  1919 
The  metal  markets  of  this  week  have 
been  characterized  by  dullness  in  copper, 
which  was  not  unnatural  in  view  of  the 
large  business  in  several  weeks  previous. 
There  was  emphatic  pressure  to  sell  lead, 
which  consequently  declined,  following 
which  a  drastic  cut  was  made.  Zinc  showed 
a  little  strength,  on  the  strength  of  the 
smelters'    strike,   but   relapsed. 

Advices  from  Europe  respecting  the  metal 
situation  over  there  are  not  encouraging. 
Great  Britain  has  adopted  the  policy  of 
liquidating  its  stocks  at  the  market,  and. 
consequently,  will  undersell  the  offerings  of 
new  products.  The  French  at  first  had 
some  different  ideas,  but  according  to  latest 
reports  the  Ministry  of  Finance  is  adver- 
tising the  sale  of  copper  and  zinc  at  prices 
based  on  the  London   market. 

In  view  of  the  general  industrial  unrest 
throughout  Europe  and  the  almost  complete 


cessation  of  business  in  some  parts  of  it, 
the  outlook  for  consumption  is  not  rosy. 
However,  the  composition  of  labor  troubles 
in  Great  Britain,  although  it  practically 
amounts  to  an  industrial  revolution,  may 
pave  the  way  for  getting  to  work  in  that 
country. 

Copper — During  the  first  three  days  of 
the  week  there  was  some  ."substantial  buying 
at  ISJc.  delivered,  but  there  was  no  gen- 
eral participation  in  this  business,  some 
producers  failing  to  get  much  incjuiry. 
With  the  beginning  of  the  calendar  week. 
demand  dwindled  to  small  proportions,  and 
there  was  some  cutting  of  prices,  which 
was  not,  however,  much  advertised. 

An  error  was  made  in  the  computation  of 
the  March  average  price  of  electrolytic 
copper  in  New  York.  The  erroneous  report 
was  14.855c. ;  the  corrected  report  is  14.856c. 

Copper  .Sheets — The  base  price  of  copper 
sheets  is  Z2Jc.  per  lb.  Copper  wire  is 
quoted  at  17}c.  per  lb.  f.o.b.  mill,  carload 
lots. 

Tin — There  is  nothing  new  to  report  In 
this  market.  It  is  stated  that  the  last  of 
the  tin  purchased  by  the  U.  S.  Steel  Prod- 
ucts Co.  has  now  arrived  in  this  country. 

Lend — Right  from  the  beginning  of  the 
week  there  was  a  distinct  pressure  to  sell 
lead,  and  a  considerable  tonnage  was  pl.aced 
at  prices  ranging  downward  from  5.20  to 
5.15c.  The  prime  cause  for  this  was  the 
discernment  of  a  distinct  threat  to  our  mar- 
ket resulting  from  the  situation  in  London. 
At  5.15c.  sellers  halted,  or  rather  found 
their  market  taken  away  from  them.  About 
noon  on  Apr.  9  it  became  known  that  the 
American  Smelting  and  Refining  Co.  had 
reduced  its  prices  to  5c.,  New  York,  and 
430..  St.  Louis.  In  tact,  the  reduction  was 
made  on  .4pr.  S,  but  few  persons  in  the 
trade  became  aware  of  it  until  the  follow- 
ing day.  Upon  the  news  becoming  public, 
other  producers  offered  at  4.95c.,  New  York. 

Zinc — With  the  strike  in  progress  at  some 
Oklahoma  works,  and  with  a  meeting  In 
Washington  to  consider  the  liquidation  of 
the  Government  stock,  the  market  exhibited 
a  shade  more  of  strength,  some  sales  for 
future  delivery  being  made  as  high  as 
6.30c.,  while  prompt  was  done  for  5c.  or  less 
However,  there  was  no  snap  to  the  market, 
and  since  Monday  it  has  eased  oft.  No 
very  large  business  was  done  during  the 
week. 

Belgium  will  soon  be  a  producer  of  spelter 
to    a    considerable    extent. 

An  interesting  feature  of  our  market  dur- 
ing the  last  week  or  two  has  been  business 
in  high-grade  zinc  at  63c.  With  common 
zinc  at  6.1c.,  the  differential  has  thus  con- 
tracted to   Jc.   per  pound. 

A  committee  of  zinc  producers,  consisting 
of  W.  A.  Ogg,  president.  -American  Zinc. 
Lead  and  Smelting  Co.  :  Edgar  Palmer 
president.  New  Jersey  Zinc  Co.  :  C.  m' 
Loeb.  president.  ."American  Metal  Co.  :  Ed- 
ward Mosehauer.  Anaconda  Copper  Mining 
Co.  :  and  S.  S.  Tuthill.  secretary.  American 
Zinc  Institute,  met  the  Director  of  Sales 
in  the  War  Department  on  .\pr.  3  for  con- 
sideration of  the  liquidation  of  the  stocks 
of  spelter  held  by  the  Government.  Figures 
were  presented  showing  that  the  stock  is 
not  so  large  as  previously  had  been  sup- 
posed. Nevertheless,  it  is  large  enough  and 
is  a  serious  matter.  It  is  probable  that 
some  arrangement  will  be  made  for  the 
liquidation  of  this  stock  similar  to  what  was 
effected  in  the  case  of  copper. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $11  per  100  pounds. 


Other   Metals 

Alnminnm — Prices  quoted  range  from 
29@31c.      Unchanged. 

Antimony — There  was  a  little  more  busi- 
ness done,  under  the  influence  of  which 
there  was  a  slight  firming  of  prices.  .\t  the 
close  we  quote  spot  at  fiSffTc.  and  futures 
at   6g@C3c. 

Bismntli — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cndminm — Quoted  at  $1.40  per  lb.  In  lots 
of    500    pounds. 

Nickel — Ingot.  40c.  ;  shot,  43c.  ;  electro- 
lytic,   45c.    per   pound. 


Quicksilver — This  market  was  steady  at 
$67@70.  San  Francisco  telegraphs  $70, 
with  a  firmer  tone. 

Silver  and  Platinum 

Silver — As  the  fluctuations  in  London  ex- 
change have  not  been  so  erratic  this  week, 
the  fixed  price  for  silver  in  London  has  not 
changed  much;  opening  Apr.  3  at  48Sd. 
and  closing  at  48i8d.  Shipments  the  last 
week  as  reported  were  300.000  oz.  for 
France  and  779,000  oz.  for  London. 

Mexican  dollars  at  New  York:  Apr.  3. 
77J;  Apr.  4,  77J  ;  Apr.  5.  77i  ;  Apr.  7. 
77i;    Apr.    S,    773;    Apr.    9,    771. 

Platinum — Unchanged  at  $99@100  for  re- 
fined ingot 

Palladium— We  quote  $115  ©120.  Around 
lot  was  sold  at  $117. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Apr.  5 — Blende,  per  ton,  high, 
$42.90  ;  basis  607(  zinc,  premium  grade,  $40  ; 
Prim.e  Western,  $40@39;  sludge.  $37.50; 
flotaticn.  $35  ;  calamine,  basis  407(i  zinc, 
$25® 26.  Average  settling  prices,  blende, 
$39.82  ;  calamine,  $28  ;  all  zinc  ores,  $39.34. 

Lead,  high,  $64.10;  basis  80%  lead.  $62(ii) 
60  ;  average  settling  price,  all  grades  of 
lead.  $60.78  per  ton. 

Shipments  the  week:  Blende,  11.512  ;  cala- 
mine. 498  ;  lead,  1542  tons.  Value,  all 
ores   the   week.    $567,210. 

A  light  tonnage  of  blende,  assaying  50% 
to  54%  zinc  and  carrying  6  to  8%  iron, 
was  sold  on  a  basis  of  $42  for  60%  zinc,  but 
not  carried  as  a  price  quotation,  as  the 
settling  price  will  be  about  $30  per  ton. 

\  marked  appreciation  in  blende  prices 
came  this  week,  to  the  gratification  of  sell- 
ers, Prime  Western  and  lower  grades  get- 
ting a  raise  of  $l(g'2.50  per  ton. 

Platteville.  'Vris.,  Apr.  5 — Blende,  basis 
60';  zinc,  $42.50  base  for  premium  grade 
and  $40  base  for  high-lead  blende.  Lead 
ore.  basis  80%  lead.  $58  per  ton.  Ship- 
ments reported  for  the  week  are  2819  tons 
blende.  149  tons  galena,  and  374  tons  sul- 
phur ore.  For  the  vear  to  date  the  totaH 
are  26,298  tons  blende.  1182  tons  lead,  and 
447  tons  sulphur  ore.  During  the  week 
2586  tons  blende  was  shipped  to  separating 
plants. 


Other  Ores 

Tungsten  Ore — Charles  Hardy  reports  as 
follows  under  date  of  .Apr.  8  :  "The  activity 
reported  during  the  previous  week  in  tung- 
sten ore  continued  during  the  present  week, 
and  a  fair  tonnage  has  changed  hands. 
While  at  one  time  Chinese  ore  could  be  had 
at  almost  any  price,  and  business  was  done 
at  very  low  prices,  it  has  been  exceedingly 
difficult  during  the  last  week  to  do  business 
even  at  prices  ranging  around  $6.  At  the 
time  of  writing  there  are  more  buyers  than 
sellers  at  this  figure.  The  pro.«:pects  of  the 
market,  while  not  juist  now  for  much  high- 
er prices,  are  certainly  for  a  firmer  market, 
and  a  moderate  advance  should  be  looked 
fonvard  to  even  in  the  near  future.  No  new 
arrivals  of  ore  have  been  reported.  There 
are  several  inquiries  for  ferrotungsten  for 
export  in  the  market,  and  while  the  quan- 
tities are  still  small,  the  number  of  in- 
quiries coming  from  many  quarters  show 
the  prospects  of  business  in  that  direction 
to  be  good." 

Molybdenum  Ore — No  business  reported. 
The  nominal  quotation  is  80c.  per  lb,  of 
molybdenum  sulphide,  but  it  is  probable 
that  ore  can  actually  be  bought  for  less. 

P.vrites — Spanish  p>Tites  is  quoted  at  17c. 
on  the  basis  of  10s.  ocean  freight.  Un- 
changed. 

Iron  Trade  Review 

PITTSBURGH — .\pr.  8 

An  open  market  for  pig  iron  Is  a  prob- 
ability for  the  near  future,  while  an  open 
market  for  steel  products  is  a  distinct 
possibility.  The  criticism  of  the  Railroad 
Administration  for  refusing  to  buy  steel 
products  at  the  Redfield  board  prices  conies 
chiefly  from  poorly  informed  quarter.s.  Too 
many   earnings   reports   of  steel   comiianies 
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for  191 S  have  been  published  to  leave  room 
for  doubt  that  l.irge  reductions  in  prices 
could  be  made  and  still  leave  large  profits, 
provided  there  is  the  necessary  tonnaije. 
For  instance,  the  Steel  Corporation's  profits 
could  be  cut  in  half  from  191S  to  1019 
and  still  leave  larger  earnings  applicable 
to  bond  interest  and  dividends,  because  of 
the  large  deductions  that  had  to  be  made 
from  191S  profits  and  will  have  to  be  made 
from  this  year's  profits.  The  corpora- 
tion's total  profits  in  191S  were  about  $.'.r>0.- 
000.000.  while  if  its  profits  in  1919  were 
$275,000,000  the  Federal  ta.xes  would  be 
only  between  J55,OO0.""O  and  $60,000,000, 
against  $274,000,000  allowed  by  the  cor- 
poration report  for  19 IS.  As  to  the  sni.all 
producers,  for  whose  benefit  it  is  said  steel 
prices  must  be  maintained,  many  are  al- 
ready closed  for  lack  of  orders  .and  others 
are  closing.  The  large  mills  are  running 
chiefly  on  old  orders.  Rails,  the  largest 
bone  of  contention  between  the  Industrial 
Board  and  the  ii.ailroad  Administration,  are 
not  made  by  small  iConcerns,  only  by  the 
Sieel  Corporation.  Midvale,  Bethlehem, 
Lackawann.a  and  Colorado. 

Buying  of  steel  products  continues  very 
restricted  in  character,  showing  that  the 
general  public  agrees  with  the  Railroad 
Administration  in  refusing  to  take  hold. 
Large  reductions  in  steel  prices,  alone, 
would  hardly  produce  much  construction 
activity,  as  other  commodities  must  be 
liquidated  also,  as  well  as  many  items  of 
labor.  As  to  common  labor,  it  is  doubtful 
whether  the  rate  will  ever  decline  very 
much.  Sellers  of  the  other  building  ma- 
terials are  indisposed  to  reduce  prices,  tak- 
ing their  cue  from  the  steel  industry  rather 
than  from  the  copper  industry.  The  well- 
meant  plan  of  Secretary  Redfleld  for  stimu- 
Lating  industry  has  failed  because  stabiliza- 
tion by  reducing  prices  to  a  fair  and  safe 
level  was  abandoned  in  favor  of  an  attempt 
to  stabilize  by  making  slight  reductions  and 
then  regarding  them  as  guaranteed  for  the 
remainder  of  the  year.  Kven  such  a  period, 
three  times  that  for  which  the  War 
Industries  Board  u.sed  to  set  prices,  would 
not  induce  the  capitalist  to  invest  his  money 
this  year   Instead  of  next  year. 

At  this  writing  the  Industrial  Board  is 
still  endeavoring  to  induce  the  Railroad 
Administration  to  pay  its  suggested  prices, 
and  shows  no  inclin.ation  to  appro.ach  the 
sleel  industry  for  further  reductions.  The 
chances  are  the  whole  effort  will  fade  away 
and  the  steel  market  drift,  with  light  de- 
mand and  occasional  recessions  as  one 
producer  or  another  cuts  prices. 

Pii  Iron — Sentiment  among  the  merchant 
bl.ast  furnaces  is  very  strong  ag.ainst  the 
situation  created  by  the  Industrial  Board. 
Demand  for  pig  iron  is  not  stimulated,  and 
furnaces  receive  less  for  what  little  they 
do  sell.  Lower  steel  prices,  the  furnaces 
contend,  would  make  more  pig  iron  demand 
and  eventually  pig-iron  prices  and  cost  of 
production  would  establish  themselves  in 
proper  relation  with  each  other.  The  fixed 
price  system  is  not  working  well,  as  for 
a  proper  distribution  of  business  the  pig 
iron  districts  need  to  compete  with  each 
other.  There  is  no  inquiry  locally.  L.ast 
week  the  Standard  Sanitary  Mfg.  Co..  Pitts- 
burgh, bought  17.10  tons  of  foundry  iron 
for  April  delivery  to  its  Louisville  plant, 
paying  the  recognized  prire.  fob.  the  re- 
spective furnaces,  this  representing  n  con- 
cession on  the  part  of  those  furnaces  that 
had  less  freit-ht  than  the  Birmingham  rate. 
■^Ve  quote:  lissemer.  $27.95;  b.aaic,  $2.'..7i)  ; 
foundry,  $26.7.=.  ;  malleable,  $26.2.1  ;  forge, 
$2.-). 7.1.  f.o.b  Valley  furnaces,  with  $1.40 
freight  to  Pittsburgh. 

.Ileel — There    Is    no    new    buying.      Sheet 

mills    are  speclfyinii    from   hand    to    mouth 

on    sheet  bar    contracts.     Involving    a    fair 

tonnage  There    Is   no  demand    for   forging 

hillero.   ;ia  the  forge  shops  h.ave  hardly  any 

t.iisliii.fls.  We  quote:    Billets,   $3S  .10  ;  sheet 

iTirs    and  2-lnch    billeU,    $42:    slabs,    $41; 
rod.-..    $J2. 

Ferroimtncnnrar— The  market  continues 
very  f|Ulet  and  In  control  of  retialp  material, 
available  at  $1.10.  delivered,  for  80%. 
Any  considerable  demand  would  absorb 
the  resale  m;iterlnl  and  put  the  market 
In  the  hands  nf  pro«lurers.  wlin  now  ask 
$ISO.  delivere.l.  for  sn^,  Itesnle  spiegel- 
eisen  remains  at  almut  $42.  shipping  point, 
for  18%,  and  there  Is  practically  no  demand. 

Coke 

1  for  April  shipmpntfi  of 


are    on    Ih"-    verge    of    going    out        I  xltl    lots 
Of  apol  coke  are  occasionally  offered  down 


to  J3.75.  Foundry  coke  can  be  had  at 
J4.50.  with  good  grades  at  $.5.2.i,  while  a 
few  operators  are  holding  to  $6.  Produc- 
tion has  been  running  lighter  and  lighter 
and  in  the  Connellsville  and  Lower  Connells- 
ville  region  will  probably  be  175,000  to 
l.SQ.OOO  tons  this  week. 


MO>nrHLY  A'VERAGE  PRICES  OF  METALS 


Sllveri 

New  York 

LoDdon 

1917 

1918 

1919 

1917 

1918 

1919 

Jan  .  . . 
Feb. .  .  . 

Mar 

April.   . 
M»y... 

July.'. . : 

AUR  ... 
Sept.... 
Oct.... 
Nov.... 
Dec.... 

75.030 
77.. 1^.5 
73.861 
73.875 
74.745 
76.971 
79  010 
85.407 
100.740 
87.332 
85  891 
85.980 

S8 . 702 
85  716 
88.082 
95  346 
99.505 
99.500 
99.625 
100.292 
101 . 125 
101.125 
101.125 
101.125 

101.125 
101.125 
101.125 

30.682 
37.742 
30.410 
36 . 903 
37.940 
39 . 005 
40   1 10 
43  41S 
50.920 
44.324 
43.584 
43.052 

44  350 
42 . 792 
43  620 
47.215 

48  980 

45  875 
48.813 

49  077 
49  SOO 
49  500 
48.969 
48.492 

48  438 
48.027 
48.171 

Year 

81  417 

96.772 

40.851 

47  516 

New  YorX 

London 

Electrolytic 

Standard 

Electrolytic 

1918 

1919 

1918 

1919 

1918 

1919 

Jan.  . . 
Feb. . . 
Mar... 
April.. 
May.. 
June. . 
July.... 
Aug.. . 
Sept.. 
Oct... 
Nov.... 
Dec... 

23  500 
23.500 
23. 500 
23.500 
23.500 
23.500 

25  904 

26  000 
26  000 
26.000 
26.000 

(3) 

(1) 
16  763 
14.856 

110  000 
110  000 
110.000 
1 10 .  000 
110.000 
1 10    000 
119.913 
122.000 
122.000 
122.000 
122.000 
118  447 

92.238 
78  700 
76.821 

! 25  000 
125  000 
125.000 
125.000 
125  000 
125.000 
134.913 
137.000 
137  000 
137.000 
137.000 
133.167 

100  019 
95  700 
82.071 

Year 

24  028 

115  5.30 

130  507 

(a)  N'o  Market. 


New 

York               London 

1918 

1919         1918 

1919 

85.600 
92.000 

(o) 

(a) 

(a) 
«i) 

(0) 

67.702  293  227 
60  801311   .52.1 
67  934  318  S75 

32^1.905 

304   217 

331.925 

300.347 

'3S0,9()(1 

343  '.>05 

335  .543 

323  5.iO 

207   730 

248  557 

May 

Juni 

July 

Av.  year 

(a) 

330.138 

(a)  No  average  computed. 


New   York 

St.  Louis 

London 

1918 

1919 

1918 

1919 

I9I8|    1919 

January. . . 
Febniary. . 

March 

April 

^^ay 

June 

July 

AuRuat  — 
September. 
October... 
November. 
December... 

6.78 
6.97 
7.20 
6.77 
6.81 
7.61 
8.03, 
8.05( 
8.05( 
S.05( 
8  05( 
8.56^ 

2    5.432 

)    5.0.57 

S.22e 

6  08 
6.89 

7  09 
6.70 
6.70^ 
7. SI 
7.7S( 
7.75( 
7.75( 
7.7« 
7.75( 
6.32^ 

6  316 
4  784 
4.992 

■-'9  00 
29   00 
29   00 
29  00 

29  00 
29.00 
29.00 
29.00 
29.00 
29.00 
31.20 
40  00 

30  10 

37  227 
28  675 
27.952 

Year. . . . 

7.41 

.... 

7.22 



Spelter 

New  York    | 

8(.  Loul*     I      London 

1918 

1919 

1018 

1910  1    1918 

1919 

January. . . 
February.. 

March 

April 

^fay 

June 

July  

Au«Tl«t  ..  . 
.*»eplpmbor 
Octotwr  . . . 
NovpmtKT. 
Decern  l>cr  . 

7  830 
7.814 

7  461 
6.890 
7.314 
S  021 

8  088 

8  9,S,1 

9  442 
8  801 
8  491 
8   103 

7  272 
6  623 
g.600 

7  001 
7.n:iii 
7.2»« 
6. 715 
7.114 
7.791 
8.3.18 

8  6.15 

9  092 
8  451 
8   141 
7  813 

6  022' 
6  273 
6.150 

54  noo 
54  0011 
540011 
54  000 
M  000 
.4  000 
4  000 
4  000 

A.om 

M.OOO 
4   100 
W.OAO 

50  04.-. 
46  150 
38  500 

Year 

S    1.19 

7  890 

S4   ISO 

Bulct 

1018   j    l»IU 
1.33  9.',  »3I   40 


32  95  . 

33  on 
33   16  . 


34  on 
34  in 
34  411 


STOCK  QUOTATIONS 


N.  y.  EXCH.t       Apr.    8    BOSTON  EXCH.t  Apr. 


Bethlehem  Steel.... 
Butte  *  Superior. 
Butte  Cop.  A  Zinc. 
CerrodePaflco. . . . 

Chile  Cop 

Chino 

Colo.  Fuel*  Iron.. 

Crucible  Steel 

Crucible  Steel,  pf . . 

Dome  Mlncfl 

Federal M. 4  8... . 
Federal  M.48.pf. 
Great  Nor.  ore  ctt. 
Greene  Cananea.. . 
Gulf  Stales  steel... 

Homcfltakc 

Inspiration  Con 

IntematlooalNlckel 

Kennccott 

Lackawanna  Steel 
Mexican  Petrol.. . . 
Miami  Copper. . . , 


.  Consoj. . 
Ontario  Mln 
Ray  Co 


sioas-Shellleld.  .. 
Tennessee  C.  *  C 
U.  S.  Steel,  com . . 
U.  S.  Steel,  pf... 

Utali  Copper 

Va.  Iron  r.  *  C.    . 
WorthlngtoD  Puropi 


BOSTON  CURB*   Apr     8 


Alaafca  Mines  Corp. 

:   12 

Boston  F,Iy 

^^ 

Boston  A  MoDt 

Butte*  Lon'DDev. 

U 

.37 

Costal  Cop 

27 

Ea«IeABIueBcU... 

2) 

■MratNftt.Cop 

iougbton  Copper... 

?.l\ 

1-05 

ron  Blossom 

35 

'^^ 

Majpstic 

Mexican  Metals.     . 

23 

J  <15 

MoJaveTuncston.  , 

05 

Nat.  Zinc  A  I^rad     . 

OS 

Xevada-l>ouela0  . 

13 

New  Baltic 

1 

Onoro 

20 

Pacific  Mines 

t    .M 

Box  Cons        

■\  ukon  Gold 

70 

SAN  FR.\N.' 


Confldenee 

Con,  VlrRlttla  .. 
Ctould  *  Curry  . 
Hale  *  NorrrotB 


sierra  N'l^nda 
fnlon  Con 
l'i«h  Cod       . 
Belmont    


Booth  . 

Comb  Frac 
Florence 


Npvad*  Hills 


f,12   40       COLO.  SrniNGS*  Apr 


Kl  Pa«> 

OoM  HOTefTllIQ. 

f  Jnlden  Cycle 

f  JmnlTr 

iMbelta 

Mary  MrKlnney 


Adventure. 
Ahmeek. . .. 
Algomab . . . 


AUouei . 

Aril.  Com 

Arnold   

Bingham  Mines  . 

Bonanza 

Butte- Balaklava.. 
CalumclA  Ariz. . 
Calumet  A  Hecla. 

Centennial , 

Copper  Ranee 

Daly  West 
Davis- Daly., ,      . 

East  Butte 

Franklin 

Granby 


HelretU 

Indiana 

IsleRoyale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley. , 


Mohawk 

New  Arcadian. . . 

New  CoTDella 

New  Idria 

North  Butte 

North  Lake 

Ollbway 

Old  Domlalon.. .. 

Osceola 

Qulncy 

St.  Mary's  M.  L.. 

s&DtaFe 

Seneca 

Shannon 

Shattuck-Artj.... 


So.  Lake 

So.  rtah 

~uperlor 

Superior  4  Bost. 

Trinity 

Tuolumne 

tJ.  S.  Smelling. , 


175 
73) 

.30 
39 1 

t.20 

To' 

.30 


til 


t.l2 


U.  S.  Smelting,  pi. 


BU  Ledge 

Buite  A  NY 

Butte  Detroit 

Caledonia 

Calumet  A  JenHne. 
Can  Cop.  Corpn.. 


Hwl.i  Mln 
Howe  Sound 
.Jerome  Verde. 
Louisiana    . . . 
Magma   


MUford    

Mother  Ixxle. . 
Nixon  Nevada. 

Ohio  Cop 

Bawley 

lUy  Hercules  . 


Richmond  . 

Rochf«ter  Mines 
Joseph  Lead.. 


Tononah  Ex. 
TrIbuUlon 
Troy  .\rlsona- 


1 75 

38 
.30 

•i' 

J' 

n\ 

f 


TORONTO* 


Artanar 

Kallev      

Hoaver  Con     

Chamhers  Kerland. 
<^onla£Ha 

llargravfa     

Kerr  Ijike 

IJL  Home    

IjlkeShrre 

Mln  I'nrp  olCan 


N'ewrar 
Pfvu    Crown. 
•Trclt.Huuhe* 


t  Ai  reported  by  w.  p.  Royder  *  Co. 


o     WMtnnme. !.^ 

f  (Tlodnit  prire*     t  Ijat  qnoUtlosi. 
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Current  Prices — Materials  and  Supplies 


IRON  AND  STEEL 


SHEETS— Quotations  arc 
house,  also  the  base  quotatioi 
Large 
MillLotL 

Blue  Annealed    Pittsburgh    Loui, 

No.  10 3.55 

No.  12 3  60 

No.  M 3  55 

Black 

Nos.  18  and  20 4.15 

Nos.  22and24 .4.20 

No.  26 4  25 

No.  28 4  35 

Galvanized: 

No.  10 4.70 

No.  12 4.80 

No.  14 4  80 

Nos.  18  and  20 5   10 

Nos.  22  and  24 5  25 

No.  26 5  40 

No.  28 5.70 

STEEL  RAILS — The  following  quotations  are  per  gross  ton  f.o.b.  Pittsburgh 
and  Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  1 00  lb.  is 
charged  extra: 

. Pittsburgh .  ' Chicago  -^ 

Current  "  " 


cents  per  pound 

n  variou 

cit 

es  from  ware- 

San 

-Nt- 

wYork-, 

St. 

Chi- 

Fran- 

Cur- 

One 

Louis 

cago 

cisco 

rent 

Yr.  Ago 

4  29 

4  57 

5  80 

4 

57 

5  45 

4  34 

4  62 

5  85 

4 

6Z 

5  50 

4  39 

4  67 

5.90 

4 

6/ 

.       5  55 

5.04 

5  17 

6  75 

5 

47 

6  25 

5.14 

5  22 

6  80 

5 

4/ 

6  30 

5   19 

5  27 

6,95 

5 

57 

6  40 

5  29 

5  37 

7  05 

5 

62 

6  45 

5  64 

5  72 

5 

97 

6  70 

5  64 

5  82 

7  30 

h 

n.> 

6.80 

5  64 

5  82 

7  30 

6 

n> 

6  80 

5  84 

6  12 

7  (0 

6 

M 

7   10 

5  99 

6  25 

7  75 

6 

57 

7  25 

5  69 

6  42 

7  90 

6 

6/ 

7  40 

6  44 

6  72 

8  20 

6 

97 

7  70 

Standard  bessemcr  rails..  .  .  $45  00  $55  00  $45  00 

Standard  opcnhearth  rails..      47  00  57  00  47  00 

Light  rails,  8  to  10  lb   2  58!*  3  I3i*  2  83!* 

Light  r.nils,  12  to  14  1b 2  44*  3.09*  2  79* 

Light  r.iils.  25  to  45  lb 2  45*  3.00*  2  70* 

•Per  100  lb. 

TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  f. 
burgh  for  carload  lots,  together  with  the  warehouse  prices  at  the  place 


Standard  railroad  spikes,  ff- 

in.  and  larger .  $3   25 

Track  bolts 4  90 

Standard  section  angle  bars.  3 .  CO 


Pittsburgh . 

One  Y^ear 
■ent        Ago        Chicago 


Year   Ago 
$65.00 
67  00 


San 
Fran- 
cisco 


$5.04 
Premiur 
Premiui 


$6  15 
7  20 
4  95 


STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f.   o.   h. 
lill,  Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 


Beams,  3  to  15  in 

Channels,  3  to  15  in.. 
Angles,  3  to  6  in.  J  in. 

thick 

Tees,  3  in.  and  larger. 
Plates 


Mill 
Pitts- 
■.urgh 
$2  45 
2  45 

2  45 
2  45 
2  66 


rent 
$3  47 


3  47 
3  52 
3  67 


Ago 
$4.19J 
4.  19J 

4  19! 
4.19J 
4.44i 


3  39 
3  39 
3  39 


Chi- 
cago 
$3  47 
3  47 

3  47 
3  47 
3  67 


STEEL     SHEET     PILING— The  following  price  is  base  per  100  lb.  f. 
Pittsburgh,  with  a  comparison  of  a  ntonth  and  a  year  ago: 

Current  One  Month  .\go  One  Year  Ago 

$2.55  $3  50  $4-5 

RIVETS— The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

' Warehouse 

•~~  New  York  — . 
Mill  Cur-        One        Chi-         St. 

Pittsburgh    rent  Y'earAgo  cago      Louis 

i-in.  and  larger $4  20       $5  05     $6  095     $4  87     $4.94 

CONE  HEAD  BOILER 

5  in.  and  larger 4  30         5   15      6  195       4  97       5  04 

landH 4  45         5  30       6  345       5   1i       5   19 

J  and  ft 4  70        5  55      6  695       6  47       5  44 


San 
Fran- 
cisco 
$6  70 


Dallas 
$6  75 


Lengths  shorter  than  1 


.  take 


of  25c 


take  i 


.  of  50c.     Lengths  betwc 


and 


regular  grades  of  bright   and 


WIRE  ROPE— Discounts  from  list  price 
g&lvaniied  are  as  follows: 

New  Y'ork 
and  St.  Louii 

Galvanised  iron  rigging -|-12!'^, 

"  ■       ■     ' -'     '--  7i% 


Galvanized  cast  steel  rigging. 

Bright  plow  steel 

Bright  cast  steel 

Bright  iron  and  iron  tiller. 


35^i 


"^;; 

Bi 

mg 

i.iii 

$7 

7 

35 
60 

HORSE  AND  MULE  SHOES— Warehouse  prices  per  100  lb  in  ci 

Mill  Cin- 

Pittsburgh       cinnati       Chicago        St.  Louis     Dcnvrr 

Straight...      $5  75  $7  50  J6  50  $6.25         $8  50 

Assorted 7  50  6  50  6.40  8  75 

BAR  IRON  AND  STEEL— Per  pound  to  large  buyers  at  mill,  I'iltsburtlr 

Iron  bars 2.75c.  Steel  bars 2  35c. 

COAL  BIT  STEEL— Warehouse  price  per  pound  is  as  follows: 
New  York       Cincinnati       Birmingham       St.  Louis        Dmvrr  Chicago 


DRILL  STEEL — Warehouse  price  per  pound: 

New  York  St.  Louis 

Solid   14c.  14c. 

Hollow 21c.  25c. 


STEEL  AND  IRON  PIPE- 

Pittsburgh,  basing  card  of  Jan 


-The  following  discounts  are  for  carload  lots  f. 
1  for  steel  pipe  and  iron  pipe: 


1,  iandj. 


2!  to  4. 
4!  to  6.. 
7  to  8, . 
9  to  12. 


BUTT  WELD 

Steel 

Black 

Galvanized 

Inches 

Black 

er  Cent. 

Per  Cent. 

Per   Cent. 

Per  Cent. 

57! 

44 

LAP 

Jtoli.... 
WELD 

39 

23} 

50J 

38 

Ii 

24 « 

'! 

53! 

41 

U 

31i 

17 

59* 

37 

2 

32! 

18 

41 

2}  to  6... 

34! 

21! 

38i 

7  to  12.. 

31  i 

I8j 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

46 

29 

i.  iandi. 

28  i 

•  1! 

33i 

20 

55; 

43 

»  to  IJ.. . 

39J 

24i 

56 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

48! 

37 

Ii 

25 

10! 

'i* 

40 

IJ 

31 

17! 

50! 

39 

2 

33 

20  J 

46! 

33 

2Jto4... 

35 

23J 

*n 

28 

4J  to6... 

34 

22? 

7  to  8... 

26 

Mi 

9  to  12... 

21 

9J 

^•arehouses  at  the  places  named  the  following  discounts  hold  for  steel 


42% 


i  to  3  in.  butt  welded.  .. 

3i  to  6  in.  lap  welded.  . . 

Malleable  fittings,  Cla 

Cast  iron,  standard  sizes 


New  Y'ork 

31% 

27% 

B  and  C,  from  New  Y'ork  stock  sell  at  list  plus  15% 


Cleveland 
46!% 
42!% 

Galvanized 
Cleveland 
31% 
37J% 


Chicago 
51!% 
53!% 


Chicago 

44% 


' —  Cleveland  — ,  ^- — -  Chicago  — 

Current          One  Current      One 

Year  Ago 

$1.90         $1.40  $1   28 

I   90           I   20  1 .  08 

I   90             .75  1.30 

1  90             .75  1.30 


Year  Ago 

$1.05 

.85 

1.50 


NUTS — From  warehouse  at  the  places  named,  on  fair-siied  orders,  the  follow 
ing  amount  is  deducted  from  list: 

. —  New  Y'ork — . 
Current         One 

Year  Ago 

Hot  pressed  square $0 .  25         $  1 .  00 

Hot  pressed  hexagon. .  .      .25  1.00 

Cold  punched  square...    2.25  1.00 

Cold  punched  hexagon .   2.25  1.00 

Semifinished  nuts  sell  at  the  following  discounts  from  list  price 

^  Current 

New  York 50-10% 

Chicago 5(»% 

Cleveland 50-30% 

MACHINE  BOLTS— Warehouse  discounts  in  the  following  cities: 
New  York     Cleveland 

i  by  4  in.  and  smaller 40%  50% 

Larger  and  longer  up  to  I  in.  by  30  in 50%  40% 

WASHERS— From  warehouses  at  the  places  named  the  foll( 
deducted  from  list  price: 


One  Yeai  Ago 
40% 
50% 
60% 

Chicago 

45-5% 
40% 

ng  amount  is 


For  wrought-iron  washers: 
New  Y'ork  $2  00         Cleveland $2  00         Chicago $2  25 

For  cast-iron  washers  the  base  price  per  100  lb.  is  as  follows: 
New  York $5  00        Cleveland $4.00        Chicago $4.00 

CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS— Prices  per  ton  f.  o.  b.  Now  York  and  Chica,;o: 

Less  Than 
Carload  Lots 
N.  Y  Chicago 
$53  00  $53  50 
20  00  17  00 
41  50  41  50 
72  00       72  00 


Tar  f  elt  ( 1 4  lb.  per  square  of  1 00  sq.ft.) . 

Tar  pitch  (in  400-lb.  bbl.) 

Asphalt  pitch  (in  barrels) 

Asphalt  felt 


Carload  Lots 
N.  Y'.  Chicago 
$52.00  $52  50 
19.00  16  00 
36.00  36  00 
67.50       67.50 


PREPARED    ROOFINGS— Standard    grade    rubbered    surface,    complete 
.1,  „„;i.  .„  J .  — . /-,1  -  ^ :_,  f^p^.  Yorii^  s,  Louis,  Chicago 


with  nails  and  cement,  costs  per  square 
and  San  Francisco: 

. 1-Ply 


follo' 


l.cl. 


. 2-Plv  

C.I.  l.cl. 

$1  70       $1   95 
1.50  1.75 


3-Ply . 

c.l.  l.cl. 

$2.05       $2.30 

I  80        2.05 


$0.  12 


$0   16! 


$0   18 


$0   19 


;o  18 


;o. 16; 


No.  1  grade $1   35       $1.60 

No.  2grade 1.20         1.45 

Asbestos  asphalt-saturated  felt  (14  lb.  per  square)  costs  $5.00  per  100  lb. 

Slit  -surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $2.10  per  roU 
in  ciulnad  lots  and  $2. 35  for  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $5.50  per  square  in  carloads,  $5.75  in 
smaller  nu:inliti'  s,  in  Philadrlphia. 
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HOIXOW  TILE— 


4x  I2i  12 

8x  12i  1 

12                 12x12x12 

Pt.  Paul $0  056 

$0 

11 

$0    162 

Sosttip 09 

.175                               30 

Loe  AnirclM* .082 

.154                         .23 

New  Orlcana .17 

23 

.34 

•  F  o.h.  factory,  4,  8  and  10  inch. 

LIMBER— Pric*  per  M  in  carload  Iota: 

12xl2-In. 

. 8  X  8-In.  J  20  Ft.  and  Undei 

■ 

— , 

20  Ft    and  Under 

P                 Fir          Hemlock 

.'Spruce 

P.                   Fir 

Boston  I«  50         $45  00         $45  00 

$46  00 

$52  00         $46  00 

Cinrinnali               37  00                                36  00 

4 1   00          

Kan«wCity..       40  50           41    50           41    50 

$39 

50 

45   50            43   50 

.^kuttle  17  50           17  50           17  50 

17 

50 

17  50           17  50 

New  Orleans.  .     3150 

36  50 

St.  Paul  46.00           50  00           46  00 

46 

Oil 

DeON-er 44  00           34  50           34   50 

49  00           39  00 

I-In.  Rough.  10  In.  i 

16  Ft. 

2-In.    T.  and  Gr 

10   In.    X    16   Ft. 

P.                Fir           Heml 

lock 

Y.P.              Fir 

Boston $50.00        $45  00 

$40  DO 

$45.00         $48  50 

St    Paul      50  50            40  00 

40 
55 

UU 
75 

48.50          44  50 

KanaasCity 50  00           55  75 

53  50          61  00 

Seattle     17  50            17   50 

17 

39 

40 

no 

17  50           17  50 

31  50 

Cin>-innati 43  00           39  00 

42  00           38  00 

Prnvor           45  00            33  50 

33 

50 

38  00           30  00 

32.50         

78 

on 

•  Los  Angeles:    Base  price  of  fir  is  $32;    of  hemlock. 

$34 

;   redwood,  $35. 

arehouge: 

Mill                St 

San 

Pittsburgh         Louis             Da! 

llns 

Chicneo        Francisco 

Wire $3  25             $4  00             $4 

1/ 

$5  00             $4  75 

Cut     3  45              6  50              6, 

40 

5  75 

PORTLAND  CEMENT— These  prices  are  for  barrel 

Is  in 

carload  lots,  without 

One  ^  'ar  .Ago 

Curr'-nt      One  Month  Ago        with  Bags 

New  York     J2  90 

Ji 

45 

$2  5- 

.lersevCity 2  ;7 

62 

2  50 

Boston       2  52 

42 
05 
15 

32 

2  87 

Chicago     2  00 

2  36 

Pilt'hurph                           .          .                2   10 

2  71 

Cleveland      .              2  27 

2  84 

Denver                        2  62 

67 

3  20 

Note— Bng  charge  is  generally  I5c.  each 

L'ME— V.  ur.  house  prices: 

Hydrated  per   Ton 

Lu< 

mp  per  300-Lb.  Barrel 

Finished             Commoi 

n 

1-1 

nished            Common 

N'"  '.  r'    $17  50               $14  50 

$2  90                $2  65 

Kansas  City 22.80 

2  35*               2  20" 

1  80'               1    10* 

St    Louis         22  00                  18  00 

1  75* 

Boet  n     22  SO                  18  25 

3  65                 3  30 

Dalbs                          2  25*                  1    25' 

San  Francisco 19  00 

2  OOt 

St.Paul   25  00                 19  50 

1.97t               1  93t 

New  Orleans 190 

Atlanta 

19  00 J               2  50" 

1).  nv.r 

26  25  J               2  50* 

Lo«  AnKelcs 3  05t 

...                  2  80t 

•  20ft.lb.  barrels,    t  Per  185-lb.  bbl.    J  Per  ton. 

Note— Refund  of  10c.  per  barrel. 

—  New  York  —      . —  Cleveland 

>— . 

'- Chicago . 

One 

Current           Cne 

Year  A "o                       Year. 

Ago 
65 

Year  Ago 

Raw  per  barrel           $1    '5          $1    55          Jl    (8 

$1   1 

$1  66           $1  65 

5-gal  cans.                  1   7u           1  65           1  85 

1   { 

80 

1  86             1  75 

WHITE  AN1>  RED  LEAD.S  in  500-lb  lots  sell  n 

sfni 

lows 

in  cents  ^rfMnd 

Current                   1  Year  Ago 

Current   1  Yr.  Ago 

Dry            Dry 

nnd            and 

Dry          In  Oil          Dry 
lOO-Ib.  ke.     .              13  OO         14  50         11   25 
25- and  SO-Ib.  kegs     13  25         14  75         1150 

n 

Cil 
50 

In  Oil        In  Oil 
M  0.)          12   50 

/S 

13  25         12  75 

l2Hb.  keg                   13  50         IS  00         11   75 
VIb.  cans            .          15  00          1ft   50          13   25 

on 

13   50          13  00 

(HI 

15  00         14  50 

l-lb  cans                       1ft  00          17   50          13   25 

50 

111  00          14   50 

MINING  AND  MILLING  SUPPLIES 


Air 


^: 


f-in.  per  ft 


First  Grade         Second  Crade        Third  Grade 

$0  55  $0  40  $0  30 

Steam — Olscounis  from  List 
Kirat  grade  25%  .'Vcond  grade  SSTci  Third  grade..  40% 

LEATHER  BELTINC; — l-resent  discounts  from  list  in  the  following  cities  are 

as  follows: 

Medium  Tirade        Heavy  Grade 
NewYork 40^5%  355, 

.Ml  i,oui.        *yi  50% 

Chicago  45%  40+5% 

B.mm.h.m     .  ..._.„....._......  ,30^^  Jg 

Cincinnali  40-10%  40% 

RAWHIDE  LACINf;     50c  f..rcul:   45c  per  a<i  f«  'or  ordinary 

MANILA  ROPF      I    r  r..i-   -t.iII.  r  than  |-in   the  price  is  (  to  2c  extra,  while 

for  oosntiii.s  AiiM.uniit.if  t..  I.  ».  tl.r.i.  600  ft.  there  is  an  ritra  charge  of  Ic.    The 

number  of  feet  |M  r  p,.iiii.l  f<.r  thf  VAnoussises  is  as  follows:    l-in  ,  8  ft.,  |-in  ,  6; 

l-in.  4).    l-in,3|,    It-in,  2fi    lOm:    li-io  .  2  ft.  4  in.    FoUowiog  is  price  per 

Kund  lor  |-in.  and  larger,  in  I2fl<>.|l  roils: 
Moo     $0  76  Denver      $0  32 

NowYork 29  KansaaCity W 

CtaidaMkU 29  NewOrleans 28» 

Chkaao     261  Seattle  27t 

8t.PMd     30  St   Louis 27 

~       ~  AtlanU  34 


PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam $0  95 

Asbestos  for  high-pressure  steam I   60 

>r  piston  packing I  00 

20 


Asoeslos  tor  high-pressure  steam I 

Duck  and  rubber  for  piston  packing I 

Flax,  reguln 


Fla 


resscd  ft 


ofed 


60 


40-30  at  Clearfield.  Penn. 
38-48  at  Clearfield.  Penn. 
37  50  at  Chewalah.  Penn 
90  00  at  Chester.  Penn. 
45-55  at  Mt.  Vnion.  Penn. 
I  $4  to  $5  cheaper 


Compressed  asbestos  sheet , 

Wire  insertion  asbestos  sheet 1 .  20 

Rubber  sheet 60 

Rubber  sheet,  wire  insertion .80 

Rubber  sheet,  duck  insertion .50 

Rubber  sheet,  cloth  insertion .30 

.\sbestos  packing,  twisted  or  braided  and  graphited,  for  valve  steins  and 

stuffing  boxes                  -  .      1 .  20 

Asbestos  wick,  )-  and  l-lb.  balls .85 

REFRACTORIES — Following  prices  are  f  o  b.  works.  Pittsburgh: 

Chrome  brick      net  ton  $120  00  at  Chester,  Penn. 

Chrome  cement      net  ton       65  00  at  Chester,  Penn. 

Clay  brick.  Nt  quality  fireclay net  ton 

Clay  brick,  2nd  quality net  ton 

Magnesite.  dead  burned- net  ton 

Magnesite  brick,  9  x  4)  x  2}  in net  ton 

Silica  brick net  ton 

.Standard  size  fire  brick,  9  x  4)  x  2|  in.    The  second  quality  i 
per  1000. 

St.  Ixjuis— Fire  Clay,  $35  to  $50. 

Birmingham — Fire  clay.  $40-$45:  silica,  $40-$50:  magnesite,  $90;  chrome,  $120 

Chicago — Second  quality,  $25  per  ton. 

RAILWAY  TIES — For  fair  size  orders,  the  following  prices  per  tie  boW: 

7  In  X  9  In.  6  In.  x  8  In. 

Material  by  8  Ft.  6  In.  by  8  Ft. 

Chicago Plain  1.48  I  33 

San  Francisco Douglas  Fir — Green  1 .  35  .96 

San  Francisco Douglas  Fir — Creosoted  2.70  1,92 

Prices  per  tie  at  Missouri  mills;    St.  Louis  prices  about  25c.  higher: 

Untreated  A  Grade  White  Oak  Untreated  A  Grade  Red  Oak 

6x8x8  6x8x8 

No.  I $0  70        No.  I $0.55 

No.  2 80         No.  2 65 

No.  3 90         No.  3 75 

No  4   98 

7x9x8  white  oak 1 .  05 

7x9x8  red  oak.  No.  4 80         No.  5 87 

FLOTATION  OILS — Prices  of  oils  for  flotation,  in  cents  per  gallon,  in  barrels 

Ch  icago Denver 

In  In  Bbl 

New  York             Bbl.  Carloads             Lou. 
Pure  steam-distilled  pine  oil, 

sp.  gr.  0  925-0.94 $0.58               $0.71  $0.69              $     0.81 

Pure    destructively    distilled 

pincoil 58                   .68t  .66t             .55-65 

Pinetaroil.sp.gr.  I  02=1.035          .35                    .36  .34                          60 

Crude  turpentine 45                    .68  .66                .60-65 

•Hardwood    creosote,    sp.gr. 

0.96-0.99 23  .42-45 

•  F.o.b.  Cadillac,  Mich,     t  Very  scarce. 

COTTON  WASTE — The  following  prices  are  in  cents  per  pound: 

— New  York . 

Current  One  Year  .Ago  Clevehind  Chicago 

White 1100tol3  00  13  00  16  50  12  OOlo  16.50 

Colorcdmixed 850tol200  10  OO  13  00         1150tol'.00 

WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

I3JX131  I3ix20t 

Cleveland   $52  00  $58  00 

Chicago 48  00  50.00 

FXPLOSrVES — Price  per  pound  of  dynamite  in  small  lots  and  price  per  25 
lb.  keg  for  black  powder: 

Low  Freeiing       , Gelatin  — —  Black 

20%  40%  60%  80%  Powder 

NewYork $0  27)  $0)0  $2  40 

Boston $0  2?»  241  26}  $0  51  2.40 

Cincinnati HJ  21}  23}  2.35 

KansaaCity M  2*1  ">»  'M  2.45 

New  Orleans 74)  .281  

.Seattle .  I8i  21  

Chicago 181  .21}  .25J  .  2»|  2.35 

.St.Paul   19  .25|  .301  2.45 

St.  Louis 19  23}  25|  .30  2  35 

Denver  171  .24  .29  .35  2  60 

Dalle,                            ?l  .27}  .32  .38  : 

LosAngelM                   23  .30  .37  2.95 


CHEMICALS 


rk  pn. 


1  30c.  i>er  lb  ;  Den\-er.  42c.;  Chicago, 


SODIl  M  CYANIDE— Ne 
3IJc  ;  St    l,..nis.  31c 

SODU'M  SCLPHIDE— In  New  York  the  price  per  pound  is  4|e.  for  con- 
eenlrate<l,  ir  for  crystals  The  St  Louis  price  is  6e  for  concentrated,  5lc.  for 
fused;  )lc  for  crvs'tals  The  Chicago  price  is  6e.  for  concentrated,  5Jc.  lor 
er>-BtalB.    Concentrated  comes  in  500-lb  drums,  the  er>-stals  in  440-lb  bbl. 

7INC  Dl'.ST— For  350  mesh  the  New  York  price  is  12c.  per  lb.;  Chicago, 
He  .  IVnver,  1  Jlc  f  o  b  I'ueblo;i  St  I.ouis,  I2fc  ,le»slhancarloU  IJc. 

ALl'MINl'MniLST  -Chicago  price  is  1  30  per  lb. 

MINFRS'  I  AMP  CARHIIIE  — Prices  net  f.c.b.  cars  at  warehouse  points. 

Union  Cameo  Union 

lOO-I.b    l>rums 
Per  Ton 
F.a»t  of  the  Mississippi,  North  of 

ChatUnooga.,  $106  00 

,Soulhea»tern  portinn  I     S   A  115  SO 

Tcjas  (except  1.1  Pa...)  124  00 

Kl  Paso.  Te«s.  126  00 

Denver,  Colo,.  124  00 

West  Coast  ..  129.00 


lOO-Lb   Drums 

25-Lb  Drum 

Per  Ton 

Per  Drum 

$101  00 

$1   52 

no  50 

16) 

119  00 

1  74 

121.00 

1.77 

111  00 

1  74 

124  00 

1.81 
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QUINN-HARRISON  7500-TON  STEEL-BUILT  CONCENTRATOR  AT  NASHWAUK,  MINNESOTA 

Iron-Ore  Concentration  on  the  Mesabi  Range 


By  F.  a.  KENNEDY^ 


The  washing  of  iron  ores  in  the  Mesabi  district 
of  Minnesota  has  resulted  in  the  recovery  of  a 
large  tonnage  which  would  otherwise  have  been 
unmerchantable,  oiving  to  its  excess  silica  con- 
tent. Modifications  in  machinery  and  methods 
have  been  introduced  at  some  of  the  plants,  but, 

THE  wash-ore  area  on  the  Mesabi  iron  range  covers 
a  region  of  the  iron-bearing  formation  extending 
from  Grand  Rapids  on  the  west  to  the  Hibbing 
district,  about  40  miles  eastward.  Not  all  of  the  de- 
veloped orebodies  are  of  wash  structure;  some  are  of 
such  grades  that  they  can  be  shipped  direct  as  mer- 
chantable ore.  It  is  safe  to  say,  however,  that  65% 
of  the  ore  is  of  a  possible  wash  structure  and  of  too 
high  a  silica  content  to  be  classified  as  merchantable 
ore.  The  increase  in  the  number  of  washing  plants 
completed  each  year  on  the  western  Mesabi  shows  that 
the  product  must  be  of  a  structure  desirable  for  furnace 
operation.    The  following  is  a  list  of  plants  which  were 

•Consulting  ergineer,   1007   Alworth  Bldg.,   Duluth.   Minnesota. 


for  the  most  part,  concentration  is  fairly  simple, 
and  consists  generally  of  screening,  log  washing, 
and  jigging.  Tables  and  curves  relating  to  the 
performances  of  washenes  accompany  the  article, 
and  several  pertinent  and  practicable  suggestions 
are  made  for  the  betterment  of  present  methods. 

in   operation,   under  construction,    or   with   plans   conv- 
pleted  at  the  end  of  1918: 

IHDN-ORE  WASHING  PLWTS  ON  MESABI  RANGE 


Plant 

No.  of 
Units 
....      6 
1 

Plant 

No.  ol 
Unit! 
...      1 

Mace  No.  2   

Yorl;          

1 

Hill  Annex 

2(u) 

1 

::  :  T 

Shada 

.:::     ! 

Draper 

Patrick     

:::    .^ 

.  .      J 

Crosby     

) 

(a)  Planned 

A  one-unit  plant  contains  two  25-ft.  and  four  18-ft. 
log  washers,  with  the  necessary  tables  for  the  fines.  In 
general  it  may  be  said  that  12  double-deck  tables  anj 
required  for  each  unit.  The  mills  are  all  of  the  same 
general  type,  having  in  most  cases  been  patterned  after 
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the  Oliver  Iron  Mining  Co.'s  plant  at  Trout  Lake. 
Minor  changes  have  been  made  to  some  extent.  Fig.  1 
shows  a  flow  sheet  that  is  applicable  to  almost  any  one- 
unit  plant  now  under  operation.  According  to  the  flow 
sheet,  the  coarse  material  (taconite)  is  separated  by  use 
of  grizzly  bars,  whereas  at  some  plants  it  is  removed  by 
hand  either  before  or  after  entering  the  screen ;  but 
hand-picking  the  taconite  seems  preferable  where  the 

KKCA/fS 

\ 

(I)  BKIZZUCf. 


IPOCH 


(5)  KEVOLVINO   TlfOMMCL 

zo%  sees Ffiite  i'Ot   .      | 


(e>   CHIP    TPOHMCL  (9)  CHIP  TROMMEL 


*r«zzr 


JIXj-. 


XMre  ^44XiO,  Jiorfi    ■UVS<i    IteV/f  .  44J>Si0l  XOCre     4^70SO2 

nasrr        lainninam  tmks   msrc  (njptWArrmiio  tahks 


It^iCf^AL 


'•J/J- 


(u)iS; 


dUcnrrmiiK,  umirs 
ioss  ieir/% 


\~'  xa>re    ;  44mi<i       stoort  .ifViCz 

rmuia  cacnrrmh    lAiilms  cmcmarrs      tailinos 


Pii 

lS!55,0t        ^  SSXilai         T*' 

iTIxmufiKTtNK      ^monnTrnm  MKS  ■''aSrCi  DcmT[Kne(i9t 
L0SS'40ri%  \  Loss^oriX  \ 


(!l)  TABLES 


(2Z)  TABLES 


TANKS 
LOISJ  OF  /% 
(a)T}BL[5 


(a)  TABLES 

(tDCflmf'TEs  vuums  coKE/mjiTts  mums  carp/riiATrs   wi'mss  concEifrfths  ^Aitmia 

ik%  <>%  liX  i%  e%  liii  '- 

szctn.    '    ziion     ftiin        nvEfi      stasn      '''J?*      ^SSii 
,i      arasoi    noosoi    «/55«t     nxsrOi    t»s^     aws^     eiiMf, 

'*     ■    ,     « ,       -t- T  « >h  T       , 


100% 

eioosxt 


e/%  OF  TOTAL 


TAILIMOS 

ie\-i%DEm7Em!is  LOSS 


Z^     "'"'*  v 


(ts)Ponp.39%orjmu. 

FIG.    1.      FU3W   SHEET  OF  ONE-T-XIT  IRON-ORE   WASH1N<; 

PLANT.  SHOWI.XO  AI'I'R()XI.M.\TK  PKRCKNTACKS 

.\.NI>   ANAI-YSES 

crude  ore  contain.s  any  large  hematite  boulders  or  a 
small  percentage  of  oversize,  although  a  careful  study 
of  the  orebody  will  indicate  which  is  the  better  method. 

1  have  seen  ore  taken  from  a  large  pit  which,  when 
waahed,  gave  but  one  20-yd.  car  of  rock  to  45  cars  of 
concentrates,  whereas  treatment  of  other  material  from 
the  .same  pit  has  yielded  one  car  of  rock  to  every  car  of 
concentrates.  In  the  latter  ca.se  it  would  be  impossible 
to  pick  the  rock  out  by  hand  and  make  any  headway. 

Standard  Grizzly  Bars  Best  Suited  to  Local 
Conditions 

Most  of  the  grizzlies  now  in  use  in  Minnesota  wash- 
ing plants  consist  of  inverted  standard  80-lb.  railroad 
steel,  spaced  6-in.  apart,  but  it  is  better  to  use  standard 
extra-heavy  grizzly  bars  with  4-in.  spacing,  because  the 
former  gives  only  54 'r  of  the  total  area  as  .screening 
space,  resulting  in  a  considerable  quantity  of  fines  being 
retained  in  the  oversize.    The  grizzly  bars  shown  in  Fig. 

2  (see  dt'tTil).  spaced  at  4-in.,  give  71%  screening  area, 
only  2'3'^,(    being  blanked  by   steel.     An   actual  demon- 


stration, made  at  the  Harrison  plant,  where  the  inverted 
steel  rails  would  not  work,  proved  clearly  that  the  use 
of  bars  was  advantageous. 

Fig.  2  shows  a  cross-section,  through  the  receiving 
hoppers  and  grizzlies,  of  a  six-section  screening  plant. 
Objection  may  be  made  to  the  hopper  design,  but  the 
bars  in  this  position  and  slope  will  work  well  on  any 
ordinary  wash  ore,  and  these  factors  were  determined 
after  various  experiences  at  several  plants.  However, 
a  somewhat  steeper  slope  should  be  given  the  upper  bars 
if  the  crude  ore  contains  many  large  flat  rocks.  The 
design  was  of  extra  heavy  construction  to  enable  a  train 
to  dump  its  several  35-ton  cars  one  after  another  and 
without  delay. 

Change  in   Belt   Feeder   Secures  Greater  Output 
Than  Formerly  Achieved 

The  ore  is  fed  to  the  belt  conveyor  A  by  means  of  a 
steel  belt  feeder,  which  is  made  with  plates  lapping  to 
the  front,  so  that  any  small  stones  or  pieces  of  taconite 
that  wedge  in  between  the  edges  of  the  plates  will  fall 
out  as  the  latter  open  up  in  going  over  the  front  roller. 
However,  from  experience  in  operating  a  number  of 
feeders,  I  found  that  it  was  better  to  change  the  plates 
with  the  laps  to  the  back.  Small  stones  will  drop  in 
while  passing  over  the  front  roller,  but  will  also  drop 
out  on  coming  up  over  the  back  roller.     This  particular 


FICJ     2.      CROSS  -  section   THROUGH    RECEnMNP.    HOPPER 

.wn  Guiz/.Mi;s  ok  a    ririrAL  six-.seption 

SPREKN'TNO   PLANT 

change  resulted  in  a  larger  output  than  It  wa.s  formerly 
possible  to  achieve.  This  comment  is  not  intended  as  a 
criticism  of  the  manufacturers,  but  as  an  aid  to  those 
who  have  experienced  trouble  as  a  result  of  the  breakage 
of  plates,  bolts,  and  binding  plates,  thus  causing  a  stop- 
page of  the  entire  plant.  I  know  of  two  plants  where 
the  use  of  feeders  was  condemned,  and  where  they 
were    removed    on    account    of    the    above-mentioned 
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trouble,  merely  because  the  users  did  not  know  how  to 
remedy  the  difficulty.  Feeder's  are  essential  adjuncts 
in  any  concentrating  plant  and  for  use  in  connection 
with  washing  machinery.  For  efficient  work  and  to  se- 
cure the  maximum  tonnage,  it  is  necessary  to  have  a 
continuous,  even  feed  going  onto  the  upper  screen. 

In  a  one-unit  plant  the  main  conveyor  belt  that  car- 
ries the  ore  up  to  the  head  of  the  belt  is  usually  36  in. 


PICKING  BELT  WITH  CHUTES  FOB  WASTE  DISPOSAL,  AT 
IRON-ORE  WASHERT. 

wide,  and  should  have  a  speed  of  about  240  ft.  per  min., 
on  favorable  ore.  It  is  hardly  possible  to  carry  all  the 
ore  the  plant  can  handle  on  a  36-in.  belt  with  a  speed  of 
180  ft.  per  min.,  which  was  the  original  speed  adopted  in 
a  number  of  plants.  A  higher  speed  than  240  ft.  per 
min.  is  unnecessary,  and  shortens  the  life  of  the  belt. 
Examinations  of  several  discarded  belts  showed  that  the 
material  was  only  partly  worn  out,  although  in  most 
cases  it  was  torn  or  ripped  by  either  a  sharp  piece  of 
taconite  or  steel.     Such  damage  can  be  prevented  by 


CONICALi    TROMMEL    SCREEN 

allowing  plenty  of  clearance  along  the  return  part  of  the 
belt  and  plenty  of  headroom  underneath  the  lower  pulley. 
There  is  a  variation  in  the  size  of  openings  in  screens 
or  trommels,  but  the  average  size  for  such  work  is  a 
full  punch,  3-in.  plate  with  IJ-in.  holes.  On  the  aver- 
age wash  ore,  however,  this  is  too  large  an  opening;  and 
at  some  of  the  newer  plants,  such  as  the  Draper  and  the 
Mace  No.  2,  li  in.  screen  openings  are  provided.     For 


a  good  grade  of  wash  ore,  it  would  be  well  to  use 
screens  with  i-m.  openings,  as  the  former  sizes  put  too 
heavy  a  load  on  the  log  washers,  with  the  result  that 
the  oversize  is  but  a  small  proportion  of  the  total, 
whereas  it  should  equal  about  20'^c.  By  bolting  a  li- 
in.  screen  inside  of  another  and  staggering  the  holes,  it 
is  possible  to  double  the  oversize  without  varying  the 
grade  of  the  concentrates,  and  by  doing  so  I  increased 
Ihe  capacity  of  one  of  the  plants  about  25%.  A  full- 
punched  l-in.  screen  has  since  been  purchased  to  replace 
the  above-mentioned  apparatus.  At  another  plant,  in- 
stead of  altering  the  screen  temporarily,  the  undersize 
from  the  first  half  of  the  screen  went  directly  to  the 
25-ft.  logs  and  the  remaining  half  to  the  concentrate 
bins.  This  change  did  not  make  an  appreciable  differ- 
ence in  the  grade,  but  resulted  in  the  addition  of  a  con- 
siderable volume  of  water  to  the  concentrates.  A  close 
study  of  the  character  and  structure  of  the  ore  should 
be  made  before  determining  the  screen  mesh  to  be  used. 
From  results  obtained  at  several  plants  it  appears  that 
it  is  better  to  have  the  large  screens  driven  by  a  gear 
placed  parallel  to  the  axis  of  the  screen,  than  by  one  at 
right  angles  and  on  the  front  face. 

The  undersize  passes  'directly  to  the  25-ft.  log  wash- 
ers.   The  first  half  of  the  screen  should  discharge  in  the 


AN    18-FT.    LOG    WASHER 

center  of  the  log  and  in  a  manner  that  will  not  wear  out 
the  shaft  angles.  This  may  be  done  by  placing  a  baffle 
so  as  to  produce  a  spray.  The  second  half  of  the  under- 
size should  enter  near  the  head  of  the  log,  as  there  is 
usually  but  a  small  amount  of  remaining  sand  to  be 
washed  out,  and  by  this  arrangement  the  work  on  the 
log  is  lightened.  Both  the  25-ft.  and  the  18-ft.  logs 
should  be  provided  with  friction-clutch  pulleys,  which 
are  essential,  for  if  the  power  is  suddenly  cut  off  or  the 
belt  breaks  it  is  a  two-  or  three-hour  job  to  clean  out  the 
washer  before  it  is  possible  to  turn  the  log  over  again. 
A  2i-in.  hose  with  a  nozzle  is  found  useful  for  cleaning 
out  and  can  be  handled  best  through  a  manhole  in  the 
bottom,  near  the  tail  end  of  the  log. 

The  tailings  pass  into  a  chip  screen  or  trommel  (the 
oversize  going  to  the  waste  pond  and  the  undersize  to 
the  18-ft.  logs)  provided  for  the  purpose  of  removing 
chips,  cinders,  and  all  coarse  particles  that  would  other- 
wise plug  up  the  spigots  of  the  machinery  subsequently 
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employed.  It  seems  better  practice  to  use  a  2-in.  wire 
.screen  instead  of  full-punched  screens.  No  doubt  there 
is  a  larger  loss  on  fines  with  the  il-in.  punched  screen, 
commonly  used,  than  in  any  other  part  of  the  mill,  so 
that,  if  it  is  necessary  to  use  punched  screens  of  that 
size,  a  longer  screen  should  be  installed.  The  oversize 
is  SCf  good  ore,  which  should  be  saved,  for  the  loss 
probably  amounts  to  20  or  40  tons  per  day  and  could 
be  recovered  by  putting  in  a  two-  or  three-cell  jig. 

The  undcrsize  from  the  two  chip  screens  is  dewatered 
and  the  products  from  the  spigots  go  directly  into  the 
four  18-ft.  log  washers.  These  operate  at  a  lower  speed 
than  the  2o-ft.  log  washers  and  require  less  repair  work. 
The  heads  from  this  operation  run  into  the  concentrate 
bins,  and  the  tailings,  after  being  dewatered,  are  dis- 
tributed over  12  double-deck  tables.  Single-deck  tables 
were  used  at  first  at  all  the  iron-ore  washeries,  but. 
later,  the  double-deck  table  was  adopted  as  an  economy. 

Opinion  Regarding  Use  of  Single-  and  Doijble- 
Deck  Tables 

In  iron-ore  concentration,  a  larger  load  is  put  on  a 
table  than  would  ordinarily  be  carried  if  any  other  ore 
were  being  treated.  The  supporting  frame  and  working 
parts  of  the  t\TDe  adopted  were  designed  from  notes 
taken  on  the  concentration  of  minor-metal  ores;  and  it 
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was  found  upon  adding  another  deck  that  the  tables 
did  not  stand  up  under  the  increased  load.  I  am  aware 
that  heavier  parts  are  being  placed  in  double-deck  tables 
that  failed  owing  to  faulty  design,  but  from  tests  and 
daily  observation  I  am  convinced  that  it  is  far  better 
to  use  single-deck  tables.  From  the  data  I  am  able  to 
obtain  I  learn  that  approximately  8.5',  of  the  total  ma- 
terial that  a  double  <lerk  can  handle  can  be  carried  easily 
by  a  single  deck.  Tables  should  be  placed  on  a  solid 
foundation,  preferably  on  a  ground  floor,  and  the  con- 
centrates carried  to  the  ore  bins  by  means  of  a  7-in.  x 
12-in.  bucket  elevator. 

Advantages  of  Classifiers  in  Wash  Practice 

The  Hawkins  plant,  at  Nnshwauk,  uses  classifiers  in 
the  bottom  of  a  small  tank  at  the  tail  end  of  the  18-ft. 
logs.  A  coarse  concentrate  is  drawn  ofT,  thereby  light- 
ening the  load  on  the  tables.  This  is  good  practice,  and 
should  be  followed  by  other  plants.  In  mills  where  the 
concentrates  run  extermcly  low  in  silica,  as  at  the  Pat- 


rick, it  seems  advisable  to  replace  the  tables  by  classi- 
fiers, but  the  product  from  the  last  two  spigots  of  the 
classifiers  should  be  run  over  tables.  In  this  way  not 
only  as  many   iron   units  go   into  the  concentrate?   as 
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formerly,  but  an  additional  tonnage  of  silica  is  added, 
which  does  not  influence  the  grade  to  the  extent  of  more 
than  2<^f.  However,  for  those  not  familiar  with  the 
use  of  classifiers,  I  believe  it  best  to  use  them  in  con- 
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jimctlon  with  tables.  In  other  words,  it  is  advisable 
to  treat  on  a  separate  table  every  spigot  discharge  from 
n  classifier  that  is  not  clean,  as  outlined  on  the  flow  sheet 
in  Fig.  4. 
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The  Draper  mill  is  installing  a  dewatering  device  for 
all  the  fine  concentrates.  Should  this  prove  as  success- 
ful as  hoped,  it  will  no  doubt  be  adopted  by  other  mills, 
as  the  present  method  results  in  too  much  water  being 
sent  to  the  railroad  cars.  The  water  readily  drains  out, 
but  in  filling  the  cars  a  large  loss  of  fine  ore  results. 
Some  mills  have  installed  a  sloping  platform  under- 
neath the  loading  track  which  has  an  outlet  into  a  large 
elevator  boot.  The  fine  ore  and  water  that  drips  from 
the  cars  is  then  hoisted  up  to  a  dewatering  tank  by 
means  of  a  belt  elevator,  and  the  process  not  only  saves 
the  fine  ore  but  reduces  the  number  of  men  needed 
in  front.  From  experience  it  is  found  best  to  use  a 
fairly  large  pulley,  48-in.  at  the  bottom  and  top;  7-in. 
X  12-in.  buckets,  spaced  at  16-in.,  will  handle  the  over- 
flow from  a  one-unit  plant. 

Necessity  for  a  Continuous  and  Sufficient 
Water  Supply 

The  most  important  and  essential  factor  for  the  oper- 
ation of  a  washing  plant  is  an  ample,  continuous  supply 
of  water.  It  is  far  better  to  be  safe  on  the  water 
question,  in  every  possible  manner,  than  to  be  near  the 
limit  of  just  having  enough.  In  some  instances  pumps 
have  been  installed  with  ample  capacity,  but  the  dis- 
charge line  was  of  such  size  that  it  was  almost  impos- 
sible to  run  the  mill  at  full  capacity.  Automatic  stop- 
ping and  starting  devices  should  be  installed  not  only  on 
the  pump  motors  but  on  all  mill  motors,  and  they  should 
be  as  nearly  "fool  proof"  as  possible.  Pumping  more 
water  than  needed  is  wasteful.  A  discharge  pipe  of 
ample  capacity  should  be  provided,  together  with  a  check 
valve  and  a  safety  valve,  preferably  of  the  spring  type. 
If  the  discharge  line  is  long,  an  air-inlet  valve  should 
be  placed  in  the  discharge  pipe.  The  automatic  stopping 
device  should  be  so  arranged  that  when  any  concentrat- 
ing machine  or  motor  stops  in  the  mill,  all  the  ma- 
chinery controlling  preliminary  operations  will  cease 
automatically.  Proper  lines  of  communication  by  both 
bells  and  telephones  should  also  be  provided. 

The  figures  in  Table  I  cover  a  monthly  report  on  a 


one-unit  plant.    The  percentage  of  concentrate  to  crude 
ore  washed  is  67.51%,  and  this  is  somewhat  higher  than 
is  usual  with  average  wash  ores  of  the  district  in  which 
the  silica  in  the  concentrates  is  below  10  per  cent. 
Fig.  3  is  a  curve  diagram  in  which  the  phosphorus  in 

TABLE  I.     MONTHLY  REPORT  OX  PERFOR.MANCE  UF  A  ONE-LMT 
WASHING  PLANT 
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Weight  of  concentrate  to  crude  ore  washed.  67.80^. 
Extraction  of  iron  in  ore,  78.46%. 

the  crude  ore  is  represented  by  the  absciss  and  in  the 
concentrates  by  the  ordinates.  Knowing  the  phosphorus 
content  in  the  crude  ore,  the  approximate  phosphorus 
percent  in  the  concentrates  can  be  determined. 

Table  II  is  a  delay  sheet  showing  the  loss  of  time 
for  each  day  as  well  as  the  total  delay  for  the  month 


TABLE  II.     DELAY  SHEET  USED  AT  IRON-ORE  WASHERY 
Month  of  July,  1918. 
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and  season.  The  figures  on  this  particular  sheet  rep- 
resent the  delays  during  three  months  of  operation. 
The  power  delays  were  higher  than  they  should  be,  due 
to  poor  installations  at  the  transformer  house.  Loss  of 
time  represents  a  big  item  in  tonnage  equivalent,  and 
in  the  plant  I  have  mentioned  each  15  min.  of  delay  rep- 
resents a  decrease  of  one  car  of  concentrates  (45  tons) 
in  production.  If  the  delays  for  the  three  months  could 
have  been  cut  down  50 ''r,  the  result  would  have  been  to 
increase  the  capacity  of  the  plant  by  10  carloads,  or  450 
tons  per  day.  The  time  lost  in  delays  was  12.^ c  of  the 
total  operating  time,  of  which  12 'c  was  due  to  the  hin- 
drances in  not  supplying  crude  ore  to  the  plant,  and  to 
plant  stoppages.  The  remaining  10';c  was  caused  by 
lack  of  ample  supply  of  railroad  cars  and  by  shutdowns, 
resulting  from  electric-power  troubles.  The  delay  fig- 
ures appear  unusually  large,  yet  records  from  another 
plane  show  30 '^c  of  the  total  time  was  consumed  in  de- 
lay?, of  which  17'r  was  charged  to  crude  ore  and  plant. 


4,  I  have  carried  out  the  screen  idea  down  to  the  J-in. 
size.  Instead  of  using  four  18-ft.  logs,  such  as  were 
used  to  handle  the  fine  material  passing  through  the 
chip  screen,  I  have  shown  two  25-ft.  logs  only.  In  the 
present  plants  a  study  of  the  25-ft.  logs  shows  that  they 
will  handle  from  50  to  60 "^c  of  the  total  concentrates. 
This  product  will  contain  from  60  to  TS'^c  of  the  con- 
centrate that  screens  between  20  mesh  and  100  mesh. 
In  other  words,  the  25-ft.  logs  show  a  good  recovery  on 
the  larger  percentage  of  the  fines.  For  treating  the  re- 
maining fines  or  tailings  from  the  25-ft.  logs,  which  rep- 
resent from  40  to  48  ^i  of  the  total  crude  ore,  I  have 
placed  a  series  of  eight  classifiers  following  each  25-ft. 
log.  One  or  two  spigots  could  be  drawn  off  and  each 
following  spigot  treated  on  a  separate  table. 

There  is  not  much  material  difference  in  the  head- 
room required  for  either  plant.  There  is,  however,  a 
difference  in  the  cost,  and  this  is  due  largely  to  the  fact 
that  the  flow  sheet  in  Fig.  1  requires  more  machinery 


GK.VKRAL  VIi;W  OF  Qi;i.\.N-HARKlSON  MINE.  N.\SHWAUK.    .MINN..    SHOWING    UA.NKS    OF   W.\SH   ORE. 


and  the  rehiaining  Wc  to  outside  trouble.  However, 
this  was  a  new  plant,  which  experienced  considerable 
trouble  in  getting  started.  Another  plant  reports  20% 
delay,  of  which  ll'r  was  attributable  to  crude  ore  and 
plant,  and  only  9%  to  outside  troubles. 

The  flow  sheet  reproduced  in  Fig.  4  is  a  possible 
treatment  scheme  for  ores  that  show  by  a  screen  analy- 
sis that  a  commercial  concentration  can  be  made.  I 
have  not  attempted  to  give  the  exact  size  screens  that 
should  be  used,  but  have  given  the  approximate  size 
openings  and  the  percentage  of  total  material  that  each 
would  necessarily  have  to  handle. 

The  curve  shown  in  Fig.  5  represents  the  average 
analysi.^  of  a  number  of  samples  taken  from  different 
mines,  and  indicates  that  all  oversize  on  a  40-me,sh 
screen  will  analyze  approximately  56.82%,  dried  Iron,  and 
11. TS';  silica,  which  is  a  good  grade  of  concentrate. 
Considering  this,  it  would  appear  that  a  plant  con- 
structed after  such  a  screen  flow  sheet  would  be  satis- 
factory, but  it  is  doubtful  whether  any  operating  com 
pany  on  the  iron  ranges  would  look  with  favor  on  such 
a  radical  change.     In  making  up  the  flow  sheet  in  Fig. 


than  the  plant  represented  by  the  flow  sheet  in  Fig.  4. 
The  first  plant  has  four  18-ft.  logs,  two  chip  trommels 
and  12  double-deck  tables,  and  this  equipment  in  the  lat- 
ter is  replaced  by  two  screens  (C-in.  and  i-in.)  one  25-ft. 
log,  sixteen  6-in.  classifiers  and  two  single-deck  tables. 

For  small  ore  deposits  where  the  installation  would 
not  warrant  a  standard  '-unit  plant,  another  i-in. 
screen  could  be  added  below  screen  No.  3  in  the  flow 
sheet  in  Fig.  4,  and  this  can  be  followed  by  classifiers 
and  tables.  There  are  a  number  of  small  wash  deposits^ 
on  the  Mesabi  range  that  can  be  treated  profitably  by 
means  of  such  an  installation. 

In  the  matter  of  costs,  at  one  plant  crude  ore  was 
treated  for  5^c.  per  ton,  the  cost  including  operating, 
repairs,  and  office  expenses,  but  not  depreciation.  An- 
other one-unit  plant,  exclusive  of  depreciation,  shows 
the  highest  cost  per  month  for  one  season  to  be  9.41c.  per 
ton  of  concentrates.  In  making  estimates  on  probable 
costs  per  ton,  including  depreciation  (which  is  deter- 
mined by  the  tonnage  of  ore  to  be  treated),  it  should 
not  run  over  15c.  per  ton  of  concentrate,  or  93c.  per 
ton  of  crude  ore. 
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Copper-Schist  Deposits  of  Arizona 

By  Theo.  H.  M.  Crampton* 

Considerable  activity  is  to  be  noted  in  the  development 
of  certain  copper-schist  deposits  in  Arizona  situated 
along  what  is  known  as  the  "schist  belt."  Some  years 
ago  attention  was  called  to  the  porphyry-copper  deposits, 
which  were  exploited  and  found  to  be  far  more  exten- 
sive than  had  been  thought.  Today  more  attention  is 
being  paid  to  the  schist  deposits,  and  their  development 
is   opening  up  new  and   extensive  reserves   of  copper. 

The  United  Verde  copper  mine  was  one  of  the  first 
of  the  schist  deposits  to  be  extensively  exploited.  The 
so-called  schist  belt  in  Arizona,  as  previously  described, 
can  be  traced  from  central  Arizona  to  the  southeastern 
part  of  the  state  and  conforms  roughly  to  the  trend 
of  the  Bradshaw  Mountains.  At  Jerome  the  schist  is 
prominent  and  plays  an  important  part  in  the  deposits 
of  the  district.     Many  important  mines,  which  include 


The  Pinal  schist  is  practically  continuous  between 
Ray  and  Miami.  The  Gibson  mine  is  within  the  schist 
belt  to  the  south  of  Miami,  and  the  Cole-Goodwin  mine, 
about  half  way  between  Ray  and  Miami,  is  typical  of 
the  copper-schist  deposits.  Most  of  the  copper  mines 
convenient  to  transportation  have  received  attention  dur- 
ing the  period  of  high  prices  of  copper  which  recently 
prevailed.  These  mines  have  produced  to  such  an  ex- 
tent that  their  reserves  have  been  affected,  and  it  is 
not  surprising  to  note  the  development  of  deposits  which 
in  the  past  have  not  had  the  advantage  of  cheap  trans- 
portation. The  Orizaba  and  the  Kay  mines,  at  Caiion, 
have  reached  such  a  state  of  development  that  it  is 
possible  that  a  railroad  may  be  built  into  the  district. 
The  same  can  be  said  of  the  country  to  the  south  of 
Miami  and  to  the  east  of  Ray,  where  the  development 
of  the  Cole-Goodwin  mine  has  attracted  attention. 

On  the  surface  the  copper-schist  deposits  in  Arizona 
are  leached,  due  to  the  porous  nature  of  the  formation 


E   LIGHT   AND   DARK   L.-VYERS   SHOW,    RESPECTIVELY,    THE  SAND  AND  HIGH-GRADE  ORB  STR.ATA 


the  Blue  Belle,  Arizona-Binghamton,  De  Soto,  Swastika 
and  others  typical  of  the  copper-schist  deposits,  are 
situated  at  Mayer. 

The  schist  in  the  vicinity  of  Mayer,  and  the  associated 
copper  deposits,  were  considered  of  local  occurrence,  but 
this  opinion  has  been  refuted  in  the  last  few  years,  as 
the  schist  belt  has  been  proved  to  extend  further  to 
the  southeast,  and  to  correspond  to  formations  at 
Miami  and  Ray,  indicating  that  the  schist  of  the  Brad- 
shaw Mountains  may  be  correlated  to  the  Pinal  schist 
occurring  at  these  two  places. 

At  Caiion,  a  stage  station  at  the  mouth  of  Black 
Caiion,  and  on  the  main  road  from  Mayer  to  Phoenix,  is 
situated  the  Kay  copper  mine  and  also  the  Orizaba 
copper  mine.  These  mines  are  wholly  within  the  schist, 
and  deposits  are  typical  of  this  class.  Further  to  the 
south  are  to  be  found  deposits  of  copper  in  the  schist, 
in  the  vicinity  of  Cave  Creek.  The  Pinal  schist  be- 
comes prominent  a  little  further  to  the  southeast 
and  forms  an  important  part  of  the  deposits  around 
Miami  and  Ray. 


•Minine  engineer,  1501   West  Monroe  St.,  Phoenix,  Arizona. 


in  which  they  occur.  The  surface  indications  are  in 
many  cases  far  from  attractive.  The  leaching  action 
at  many  of  the  properties  has  been  extensive,  and  con- 
siderable depth  had  to  be  attained  before  the  secondary 
enrichments  were  encountered  or  the  primary  ores  were 
found  in  place.  The  depth  to  which  the  leached  zone 
reaches  has  retarded  this  class  of  deposit,  but  depth 
has  proved  that  the  copper  deposits  within  the  belt 
are  generally  of  sufficient  extent  to  warrant  extensive 
exploitation.  The  copper-schist  deposits  are  invariably 
accompanied  by  diabase  intrusions,  and  occur  along 
m.ajor  fault  and  shear  zones.  The  strike  of  the  faults 
does  not  usually  conform  to  the  direction  of  schistosity. 
The  characteristic  ores  of  the  Arizona  copper-schist 
belt  are  sulphides,  with  a  gangue  of  quartz,  calcite,  and 
sericitic  schist,  which  combination  makes  them  suitable 
to  gravity  concentration,  or  to  concentration  by  flota- 
tion. They  do  not  show  to  any  great  extent  the  carbon- 
ates which  appear  in  the  porphyry-copper  deposits. 
The  metallurgical  difficulties  met  in  the  treatment  of 
the  porphyry-copper  ores  are  not  encountered  in  the 
treatment  of  the  copper-schist  ores. 
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Heavy  Drilling  at  Sacramento  Hill 


Bv    ROBERT    T.    BANKSt 


The  operation  of  stripping  the  overburden  from 
Sacramento  Hill  is  a  difficult  undertaking,  inas- 
much as  it  requires  the  removal  of  solid  rock  cap- 
ping. The  method  adopted  provides  for  a  set-ies 
of  benches,  tvhich  are  operated  simultaneously, 
steam  shovels  being  used  to  load  the  rock  into  cars 
after  it  has  been  drilled  and  blasted.  In  drilling  the 
overburden,  churn-drill  holes  are  first  put  donm 
from  the  various  benches  and  blasted.  Supplemen- 
tary work,  consisting  of  flat  holes  drilled  by  means 
of  piston  drills  and  blasted,  serves  to  reduce  the  rock 
to  such  size  that  it  may  be  handled  by  steam  shovels. 


SYSTEMATIC  prospect  drilling  on  Sacramento  Hill, 
at  Bisbee,  Ariz.,  by  the  Copper  Queen  branch  of 
the  Phelps  Dodge  Corporation  has  developed  ore- 
bodies  estimated  to  contain  about  15,000,000  tons  of 
copper  ore  averaging  more  than  1A%  copper.  The  ore 
occurs  in  two  bodies,  known  as  the  east  and  the  west, 
which  are  separated  by  a  comparatively  barren  strip  of 
ground  from  400  to  500  ft.  wide.     The  west  orebody, 


Sacramento  Hill,  the  most  prominent  physical  and 
geological  feature  of  the  Warren  district,  is  a  massive 
granite  porphyry  stock.  Around  its  southern  base,  in  l 
semicircle,  are  grouped  the  mines  of  the  Copper  Queen 
and  the  Calumet  and  Arizona  companies.  The  hill  itself, 
with  reference  to  the  newly  developed  orebodies,  is  a 
capping  of  overburden  or  waste,  and  a  large  part  of  the 
hill  must  be  removed  before  mining  operations  can 
begin.  The  stripping  operations  on  the  west  orebody 
will  include  the  removal  of  approximately  15,000,000 
tons  of  waste,  and  the  completion  of  this  work  will  re- 
quire about  two  years,  so  that  the  undertaking  is  neces- 
.sarily  an  expensive  one.  Every  ton  of  waste  is  solid 
rock,  which  must  be  drilled  and  blasted  before  it  can  be 
liandled  by  the  steam  shovels. 

Bench  Method  of  Excavation 
To  carry  on  stripping  operations,  the  hill  has  been 
laid  off  in  a  series  of  benches.  The  lower  or  machine- 
shop  bench  is  immediately  over  the  orebody,  and  three 
benches  above  this  are  60  ft.  apart  vertically.  Each 
bench  is  provided  with  its  own  steam  shovel  and  track- 
age system,  and  the  broken  waste  is  placed  on  20-ton 
side-dump,  standard-gage  cars.     Because  of  the  heavy 


A  BLAST  ON  SACRAAIK.NTO   HIL-U  lil.SUKK.   ARIZONA 
FIrlns  four  churn-drlU  holes  and  12  too  holes  by  electricity 


which  ia  to  be  mined  first,  is  accurately  defined,  and  it 
i.s  estimated  that  sub.sequent  mining  will  produce  over 
6,000,000  tons  of  ore.  Drilling  is  still  in  progress  on 
the  east  orebody,  but  sufficient  exploration  has  been 
done  to  assure  a  mine  production  of  over  10,000,000 
tons  of  ore.  The  west  orebody  averages  over  2%  in  cop- 
per content ;  that  of  the  east  body  is  lower. 


'From   ilina  and  Qunrry  for   March,   1919. 
t.MInlnj  fnglnror.  MHls  FlMc.  El  faso.  Tex 


grades  required  to  reach  the  dumping  ground,  four  cars 
constitute  a  train,  which  is  drawn  by  an  oil-burning 
locomotive. 

Both  chum  drills  and  tripod  drills  are  used  in  the 
rock-breaking  operations.  From  the  bench  above,  60-ft. 
churn-drill  holes  arc  put  down.  These  ate  first  "sprung." 
then  loaded  and  fired  by  electricity.  To  relieve  the 
churn-drill  holes,  22-ft.  flat  holes  are  drilled  at  the  base 
of  the  bench  by  means  of  tripod  drills.     These  also  are 
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"sprung"  first  and  then  each  hole  is  loaded  with  two  to 
three  boxes  of  dynamite.  Because  of  extremely  variable 
rock  conditions,  no  set  rule  can  be  applied  to  the  spacing 
of  churn-drill  holes.  It  is  simply  a  case  of  "the  harder 
the  ground,  the  closer  the  holes  and  the  heavier  the 
charge." 

Piston  Drills  Used  in  Drilling  Toe  Holes 
After  experimenting  with  several  types  of  drills  on 
the  "toe-hole"  work,  including  heavy  piston  machines 
and  the  hammer  type  with  independent  rotation,  the 
Sullivan  "Hyspeed"  piston  drill  with  3i-in.  cylinder 
diameter  was  selected,  and  is  now  used  exclusively  for 
this  work.  These  drills  have  seen  extremely  hard  serv- 
ice, and  their  operation  has  been  most  satisfactory  and 
efficient. 

The  air  for  the  piston  drills  is  supplied  from  the 
Copper  Queen  power  plant.  Each  machine's  crew  con- 
sists of  a  Mexican  runner  and  helper.  Toe  holes  are 
spaced  approximately  6  ft.  apart  when  drilled  in  hard 
ground    nnd    from   8   to    15   ft.   apart    in   the   medium 


^ 
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EXCAVATING    FOK   CUNCKiNTKATOR    NEAR 
SACRAMENTO   HILL 

and  broken  ground.  All  holes  are  drilled  nearly  flat, 
with  just  enough  down  pitch  to  permit  water  to  run  into 
the  hole.  Solid  steel  with  a  crossbit  is  used,  and  blow 
pipes  are  employed  to  help  clean  the  holes. 

Rock  Structure  Makes  Drilling  Difficult 

In  many  places  extremely  difficult  drilling  ground  has 
been  encountered,  the  rock  being  unusually  hard  and  at 
the  same  time  "fitchery"  and  "cavey."  Consequently, 
many  holes,  after  reaching  a  depth  of  15  ft.  or  more, 
caved  behind  the  bit,  making  recovery  of  the  latter 
difficult.  The  extremely  variable  ground  has  made  the 
keeping  of  accurate  drilling  records  impracticable,  but 
in  hard  ground  one  22-ft.  hole  is  considered  a  shift's 
work  for  a  runner  and  helper.  When  drilling  conditions 
are  reasonably  good  a  crew  will  drill  two  of  the  22-ft. 
holes  in  a  shift.  All  machines  are  mounted  on  heavy 
tripods,  and  as  the  ground  is  usually  rough  and  covered 
with  boulders,  considerable  time  is  consumed  in  setting 
up  and  moving. 

New  Millsite  Being  Cleared 

Coincident  with  the  stripping  operations  on  Sacra- 
mento Hill,  the  Copper  Queen  company  is  preparing  a 
millsite  for  the  erection  of  a  4000-ton  concentrator,  the 
work  being-  so  planned  that  the  concentrator  will  be 
finished  about  the  time  the  stripping  operations   over 


the  west  orebody  are  completed.  A  small  test  mill  has 
been  in  operation  for  some  time,  and  satisfactory  results 
have  been  obtained  by  the  use  of  the  latest  practices  in 
gravity  concentration  and  flotation. 

A  millsite  has  been  selected  on  the  southern  slope  of 
the  Mule  Mountains,  facing  the  international  border, 
about  two  miles  south  of  the  Sacramento  Hill  operations 
and  i  mile  southwest  of  Warren.  Ample  tailings  stor- 
age is  provided  for  on  the  sloping  mesa  to  the  south. 
In  preparing  the  terraces  for  the  mill  floors,  extremely 
hard,  close-grained  quartzite  and  limestone  were  en- 
countered almost  at  the  surface.  Sullivan  "DP-33" 
lioilow-piston  rotators  were  selected  for  drilling  opera- 
tions in  this  connection,  the  air  being  supplied  through 
a  5-in.  air  line  from  the  Copper  Queen  power  plant. 
Sixteen  of  the  Sullivan  rotators  have  been  in  constant 
use  since  this  work  started.  Hollow  hexagon  rotator 
steel,  with  a  crossbit,  is  used,  and  holes  are  drilled  from 
4  to  6  ft.  deep.  The  drill  steel  is  sharpened  at  the  Copper 
Queen   central    shop. 

The  management  has  been  exceptionally  careful  in  con- 
sidering the  safety  of  the  workmen  at  the  millsite.  In 
blasting,  it  has  been  found  good  practice  to  fire  from  200 
to  300  holes  at  a  time,  giving  the  workmen  ample  oppor- 
tunity to  get  out  of  range  of  flying  rock.  It  is  worthy  of 
note  that  only  one  man  has  been  injured  on  the  works, 
and  this  injury  consisted  of  a  slight  scalp  cut.  This  is 
probably  a  record,  inasmuch  as  the  work  on  the  millsite 
has  been  in  progress  more  than  six  months  and  no 
fewer  than  125  men  are  employed. 

Stripping  operations  on  Sacramento  Hill  and  the 
work  on  the  concentrator  are  in  capable  hands,  as  is 
customary  in  the  Phelps  Dodge  organization.  To  these 
officials  acknowledgment  is  tendered  for  their  courtesy 
and  assistance  in  securing  the  photographs  and  the 
above   information. 


A  New  Composite  Fuel 

The  executive  committee  of  the  Submarine  Defence 
Association  has  authorized  the  release  of  a  statement 
concerning  the  new  fuel  de%-eloped  under  its  auspices 
since  the  United  States  entered  the  war.  The  assistance 
of  the  U.  S.  Navy  Department  was  extended,  and  con- 
stant facilities  were  thus  provided  for  working  tests  of 
the  fuel  at  sea. 

In  1917  and  1918  the  situation  in  England,  France, 
and  Italy  was  so  serious  as  to  threaten  a  possible  pa- 
ralysis of  naval  movements.  The  emergency  mobility 
of  the  Grand  Fleet  that  stood  watch  and  ward  through 
nearly  four  and  a  half  years  of  sea  guardianship  de- 
pended on  oil  fuel,  yet  the  liquid  fuel  supply  was  put 
in  constant  jeopardy  by  submarines.  In  1918  the  Brit- 
ish Admiralty  widely  advertised  a  reward  for  a  means 
of  mixing  oil  and  coal  tar  for  naval  fuel  use.  Out  of 
persistent  peril  and  menace  grew  the  renewed  search 
for  a  mixed  fuel  in  the  United  States.  With  the  as- 
surance that  ample  liquid  fuel  reserves  could  be  made 
available  within  the  borders  of  England,  would  come 
the  certainty  that  no  submarine  successes  could  be  won 
which  would  keep  the  Allied  fleets  from  the  exercise  of 
the  sea  power  which  would  make  victory  on  land  ulti- 
mately certain.  Lindon  W.  Bates  has  had  the  personal 
direction  of  the  development  of  an  oil-and-coal  com- 
posite which  has  now  been  fully  tested  and  its  value 
demonstrated.  The  problem,  it  is  maintained,  has  been 
solved. 

In  making  an  oil-and-coal  composite  an  insuperable 
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difficulty  heretofore  has  been  the  persistent  settling  out 
or  ."sedimentation  of  the  heavy  coal  and  tar  particles. 
This  destroyed  the  value  and  utility  of  all  mechanical 
mi.xtures.  Today  it  is  possible  to  suspend  for  months  in 
oil  30''r  to  40<"r  of  coal,  pulverized  so  that  about  95% 
passes  through  a  200-mesh  screen,  assisting  the  sus- 
pension with  a  special  fixateur.  It  is  now  possible  to 
combine  in  a  stable  liquid  fuel  about  45''^  oil,  20''r  tar 
and  35''f  pulverized  coal,  thereby  replacing  over  one- 
half  of  the  oil,  securing  equal  or  greater  heat  values  per 
barrel  and  saving  considerable  cost. 

Pul-erized  coal  burned  alone  cannot  in  many  cases 
replac  ~il.  Especially  is  this  true  on  shipboard.  Radi- 
cal changes  in  oil-burning  installations  become  neces- 
sary, and  its  storage  requires  too  much  space  and  thus 
limits  the  cruising  radius  of  war  vessels.  The  new  fuel 
has  received  thorough  investigation  on  land  and  sea. 
The  vessel  assigned  by  the  U.  S.  Navy  Department  for 
experimental  and  demonstration  purposes  was  equipped 
with  Normand  boilers.  With  practically  no  changes  in 
the  oil-burning  equipment,  the  new  composite  fuel  has 
been  burned  and  stored  for  months  on  this  ship.  Trials 
in  Long  Island  Sound  have  been  made,  and  for  land  use  a 
fuel  plant  has  been  installed  at  one  of  the  large  re- 
fineries, and  results  confirm  all  claims. 

Pulverized  coal  can  now  be  successfully  held  in  sus- 
pension so  that  the  liquid  flows  freely  through  the  pipes, 
preheaters,  and  burners  of  ships,  and  power,  heating, 
and  industrial  plants  equipped  to  burn  fuel  oil.  Months 
after  mixing,  the  composites  show  little  or  no  deposit. 
A  fixateur,  which  comprises  about  l''r,  or  20  lb.,  per  ton, 
acts  to  stabilize  the  particles  of  pulverized  coal  dispersed 
in  the  oil.  The  fixateur  and  fixated  oil  are  readily 
made  and  may  be  shipped  anywhere.  The  manufacture 
or  distribution  of  the  new  fuels  incorporating  solid 
carbons  in  fixated  oils  involves  no  doubtful  process  or 
industrial  problem.  On  burning,  the  combustion  is  so 
complete  that  with  fair  coal  there  is  left  no  slag  and 
little  ash,  what  there  is  being  light  as  pumice  and 
granular  as  sand. 

Each  locality  may  have  its  special  composite  con- 
taining the  cheapest  available  coal,  oil,  and  other  in- 
gredients. Each  duty  will  be  best  accomplished  by  a 
brand  to  some  determined  specification.  Ships  may  thus 
obtain  the  cheapest  liquid  fuel  in  any  port.  Land  plants 
and  railroads  may  buy  from  refineries  any  grade  of  the 
new  fuel  they  desire  to  the  prescription  wanted,  or  they 
may  obtain  the  appropriate  fixated  oil  and  make  the 
final  composite  themselves  as  and  when  required.  No 
change  in  the  oil-storage  or  oil-burning  equipment  is 
necessary. 

A  demon.stratior  test  unit,  to  manufacture  and  use 
the  new  fuel  on  land,  is  installed  in  Brooklyn.  The  fuel 
made  is  burned  for  power  purposes  in  the  works.  In  ad- 
dition to  those  taken  on  the  naval  vessel,  precise  evap- 
orative and  efficiency  tests  have  been  made  according 
to  the  rules  prescribed  by  the  Codes  of  191.5  issued  by 
the  American  Society  of  Mechanical  Engineers.  It  is 
now  to  be  tested  at  several  .steel-making  plants. 

Fuel  made  with  pressure-still  residuals — oil.  wax  tail- 
ings, rrude-oil  coke — is  another  gratifying  success. 
These  residuals  are  the  Cinderella  products  of  refining. 
Li(|uid  fuel  so  made  may  add  many  millions  of  barrels 
in  this  country  to  each  year's  stock  of  available  fuel 
oil  without  increase  of  oil-well  production  or  strain  on 
rail  or  sen  transport.  From  these  residuals,  a  fuel  is 
prepared    so   low    in    sulphur   that    it   will    command    a 


premium  because  valuable  in  making  higher-grade  alloy- 
steel. 

As  world  wants  exist  and  grow,  a  serious  scarcity  of 
oil  may  develop.  There  are  five  things  only  that  may  be 
done  to  meet  this: 

1.  Increase  the  production  of  oil. 

2.  Save  waste. 

3.  Diminish  use. 

4.  Conserve  the  oil  supply  by  incorporating  coal  to 
make  the  new  fuel. 

5.  Augment  the  supply  of  fluid  fuel  by  finding  new 
sources  in  tar  and  pressure-still  oil  and  fluidized  coal. 

These  last  two  means  are  accomplished  by  the  new 
fuel.  Shortages  may  be  obviated  thereby,  not  alone 
without  industrial  hardships,  but  in  most  cases  with 
less  cost,  and  the  steel  products  will  have  higher  tensile 
strength  and  better  qualities. 

Heretofore  dependence  has  been  placed  exclusively 
on  three  classes  of  fuel: 

1.  Fuels  solid  at  ordinary  temperatures,  includ- 
ing coal  and  derivatives — brown,  lignite,  bituminous, 
anthracite,  and  cannel  coals,  coke  and  pitch,  vegetable 
growths  and  derivatives,  like  charcoal,  pitch,  and  saw- 
dust; petroleum-asphalts  and  allied  solid  substances. 

2.  Fuels  liquid  at  ordinary  temperatures,  in- 
cluding petroleum  and  derivatives,  principally  "fuel 
oils";  liquid  derivatives  of  the  distillations  by  various 
processes  of  coal  and  woods,  asphalts  and  allied  sub- 
staitces  into  light  oils,  middle  fraction  oils  and  tars; 
alcohol  and  similar  substances;  vegetable  oils,  animal 
oils,  and  molasses. 

3.  Gaseous  fuels,  either  artificial  or  natural. 

Of  the  liquid  class  practically  only  "fuel  oils,"  tars, 
and  alcohol  are  used  for  heat  and  power  production — 
alcohols  and  animal  and  vegetable  oils  only  for  small  do- 
mestic purposes — and  molasses  as  an  emergency  fuel  in 
sugar  making. 

To  these  three  classes  may  now  be  added  a  fourth — 
the  composite  fuel,  uniting  the  solid  and  the  liquid  and 
consisting  of  synthetic  fuels  in  three  sub-classes — liquid 
composite  fuels;  mobile  composite  fuels;  and  solid  com- 
posite fuels. 

To  produce  the  new  fuels  it  is  necessary  to  adopt  cer- 
tain processes  modified  to  suit  the  blend  or  grade  de- 
sired; and  certain  fixateurs,  primarily  to  stabilize  syn- 
thetic fuels  the  separate  elements  of  which  are  of  dif- 
ferent specific  gravities  and  characters,  so  that  the 
finished  products  have  each  a  homogeneous  and  definite 
nature. 

Rgarding  the  nature  of  the  fixateurs  and  .special  in- 
corporation and  treatment  process,  it  will  suffice  to  say 
that  the  fixateurs  and  treatments  produce  a  state  in 
which  the  .settling  force  of  gravity  is  overcome.  Cer- 
tain substances  are  also  incorporated  during  the  main 
process  or  when  forming  the  fixateur,  which  is  it.self  in- 
corporated. Some  of  these  may  remain  in  the  com- 
posite fuel  product  in  whole  or  part,  or,  having  per- 
formed their  duty,  may  be  distilled  and  recovered,  and 
.so  used  again  and  again. 


An  Improvempnt  in  tho  Method  of  Manufacturing  Cyanide 

ha.s  Ix'cn  patrnti'd  in  Knjrland.  Iron  carhonyi  is  usoil  as  a 
means  of  elTcctivcly  producinK  and  distributing  the  iron 
catalyst  in  the  reaction  mass,  m  the  ca.se  where  cyanide 
is  manufactured  by  the  reaction  of  an  alkali  metal  or  salt, 
carbon  and  introgen.  One  application  of  the  invention  in- 
volves the  introduction  of  the  iron  carbonyl  as  a  vapor. 
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Army  Gas  Masks  in  Sulphur-Dioxide 
Atmospheres* 


By  a.  C.  FIELDNER  and  S.  H.  KATZ 


The  use  of  toxic  gases  in  warfare  has  led  to  the 
development  of  a  new  type  of  mask,  ivhich 
promises  to  fill  a  long-felt  want  in  the  chem- 
ical and  metallurgical  industries.  Heretofore, 
tvorkmen  around  plants  using  processes  in  ivhich 
acid  fumes  are  given  off  made  shift  to  protect 
themselves,  in  a  more  or  less  inadequate  manner, 
by  ivearing  moistened  handkerchiefs,  or  respira- 
tors containing  tvet  sponges,  over  the  mouth  and 
nose.  The  close  of  the  war  now  makes  available 
the  Army-type  gas  mask,  which  is  admirably 
adapted  to  filtering  out  many  chemical  fumes  and 
acid  vapors  from  inspired  air,  provided  the  con- 
centration of  gas  is  less  than  1   or  2  per  cent. 

THE  possibility  of  using  Army  masks  around 
smelteries  and  sulphide  roasters  for  protecting 
the  workmen  from  sulphur-dioxide  fumes  was 
suggested,  almost  a  year  ago,  by  George  S.  Rice,  of  the 
Bureau  of  Mines,  and  at  his  request  several  patterns 
of  Army  masks  were  tested  in  various  concentrations 
of  sulphur  dioxide  to  determine  the  degree  of  protec- 
tion afforded. 

Sulphur  dioxide  is  an  irritating,  irrespirable  gas, 
relatively  non-toxic  as  compared  to  carbon  monoxide  or 
oxides  of  nitrogen.  There  is  little  danger  from  sul- 
phur-dioxide poisoning,  because  the  fumes  are  so  irri- 
tating that  the  victim  is  compelled  to  seek  air  at  once. 
In  extreme  cases'  of  high  concentrations,  when  the 
victim  cannot  retire  from  the  fumes,  death  may  result 
from  respiratory  spasms  and  asphyxia.  Ordinarily, 
however,  workmen  exposed  for  some  time  to  a  mild  de- 
gree of  sulphur-dioxide  poisoning  complain  of  headache, 
anorexia,  spasmodic  cough,  sneezing,  hemoptysis, 
bronchitis,  constriction  of  chest,  gastro-intestinal  dis- 
orders, conjunctivitis,  smarting  of  eyes,  lachrymation, 
and  anemia.  For  these  symptoms  workmen  soon  acquire 
toleration.  The  inhalation  of  large  quantities  of  sul- 
phur dioxide  produces  ulceration  of  the  mucous  mem- 
brane. 

The  Selby  Smelter  Commission'  made  a  thorough  in- 
vestigation of  the  effect  of  various  concentrations  of 
sulphur  dioxide  on  the  senses  of  a  number  of  persons. 
The  average  results  of  these  tests  were: 

Physiological  Effect  of  Various  Concentrations 
OF  Sulphur  Dio.xide 

Three  to  five  parts  per  million  (by  volume)  :  Plainly 
or  faintly  detectable  by  smell  or  taste. 

Eight  to  twelve  parts  per  million  (by  volume)  : 
Slight  throat  irritation  and  tendency  to  cough. 

Twenty  parts  per  million  (by  volume)  :  Very  dis- 
tinct throat  irritation,  coughing,  constriction  of  chest, 
lacrymation,  and  smarting  of  eyes. 

Fifty    parts   per   million    (by   volume)  :      More    pro- 


nounced irritation  of  eyes,  throat  and  chest,  but  pos- 
sible to  breathe  several  minute?. 

One  hundred  and  fifty  parts  per  million  (by  volume)  : 
Extremely  disagreeable,  but  could  be  endured  for 
several  minutes. 

Five  hundred  parts  per  million  (by  volume)  :  So 
acutely  pungent  as  to  cause  a  sensation  of  suffocation, 
even  with  the  first  breath. 

With  no  concentrations  of  less  than  50  parts  per  mil- 
lion was  there  produced  any  feeling  of  nausea,  and  the 
tendency  to  nausea  with  the  highest  concentrations  was 
only  slight.  Experiments  made  independently  dis- 
closed substantially  the  same  results  and  indicated  that 
370  parts  per  million  (0.037'^c)  could  be  endured  for 
only  one-half  minute. 

Mouthpiece  Type  U.  S.  Army  Mask 
The  standard  U.  S.  Army  gas  mask  of  the  mouthpiece 
type  is  shown  herewith.  It  consists  essentially  of  a 
facepiece  of  rubberized  fabric,  impermeable  to  gas,  con- 
nected by  a  short  length  of  flexible  rubberized  tubing 
to  a  canister  containing  the  absorbents.  The  wearer 
breathes  through  a  rubber  mouthpiece,  the  nose  being 


FIG.   1.     U.  S.  ARMY  GAS 

\rASK,    MOUTHPIECE 

TYPE 


3.      TISSOT-TYPE 
GAS    MASK 


•Published  by  permission  of  the  Di-jctor,  Bureau  of  Mines. 

'Thompson  D.  Gilman,  M.  D.,  "The  Occupational  Diseases." 
D.  Appleton  &  Co.,  New  York,  1914,  p.  360. 

holmes,  J.  A..  Franklin,  E.  C,  and  Gold,  R.  A.,  Report  of  the 
Selby  Smelter  Commission,  Bureau  of  Mines,  BuU.  98,  pp.  172-175. 


closed  by  a  spring  clip,  mounted  on  the  inside  of  the 
mask.  Leakage  through  the  facepiece  will  affect  only 
the  eyes  of  the  wearer,  as  the  gas  cannot  enter  the 
lungs.  The  inhaled  air  enters  the  bottom  of  the  canister 
through  a  disk  valve  that  closes  on  exhalation;  the  ex- 
pired air  passes  out  through  a  rubber  flutter  valve,  pro- 
jecting downward  from  the  metal  elbow  tube  just  out- 
side the  facepiece. 

The  Type  "F"  standard  Army  canister,  shown  in 
section  in  Fig.  2,  is  5*  in.  high  and  contains  42  cu.in. 
of  a  mixture  of  coconut  charcoal  and  "purple"  soda 
lime,  and  two  cotton  wadding  filter  pads,  placed  at  one- 
third  and  two-thirds  distance  from  the  bottom,  respec- 
tively. One  of  us,  wearing  this  outfit,  entered  the  gas 
chamber  containing  a  concentration  of  0.46'"r   sulphur 
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and  rem.iined  one  hour,  without  detecting  any  gas  what- 
ever, except  on  one  occasion,  when  the  mask  was  dis- 
arranged, and  then  sulphur  dioxide  penetrated  to  and 
irritated  the  eyes.  On  adjusting  the  mask  and  clearing 
the  facepiece,  the  gas  disappeared,  and  no  discomfort 
whatever  was  experienced  thereafter  from  that  source. 
During  a  part  of  the  time,  work  was  done  on  a  bicycle 
dynamotor. 

More  sulphur  was  then  burned,  until  a  fog  was  pro- 
duced in  which  objects  could  not  be  distinguished  at 
distances  beyond  4  ft.  Analyses  showed  that  the  con- 
centration was  l.n^,  sulphur  dioxide.  No  discomfort 
of  any  kind  could  be  felt  by  the  wearer,  other  than 
that  due  to  the  mask  itself. 

Life  of  Canisters  in  High  Concentrations 

Tests  were  made  to  determine  the  life  of  the  standard 
T\-pe  "F"  Army  canister  in  an  atmosphere  containing 
5'^f  sulphur  dioxide.  The  gas  was  put  up  in  the  cham- 
ber from  a  cylinder  of  liquid  sulphur  dioxide,  attached 
to  the  chamber.  Analyses  of  the  chamber  gas  were 
made  by  drawing  two  liters  of  gas  through  a  standard 
iodine  solution  and  titrating  back  with  standard   so- 


FIG.   2.     SRrTIONAL  DIACUAMS   OF  TT.   S.  ARMY  GAS  MASK 
AM)   CANISTl'^n 

dium-thiosulphate  .solution.  Twenty  canisters  were 
tested,  in  lots  of  10  each.  The  men  did  not  enter  the 
chamber,  but  were  seated  on  the  outside,  wearing  the 
facepiece.s,  which  were  connected  to  iron  pipes  that 
passed  through  the  walls  of  the  chamber.  The  canisters 
were  attached  to  the  other  end  of  these  pipes  on  the  in- 
side of  the  chamber.  As  soon  as  a  man  detected  ga.s 
coming  through  his  canister,  as  shown  by  throat  irrita- 
tion, the  time  was  taken,  and  the  canister  was  con- 
sidered exhausted. 

Tested  under  these  conditions,  the  20  canisters  served 
to  remove  all  sulphur  dioxide  for  periods  of  time  van,-- 
ing  from  18  to  41  minutes.  The  average  service  time  wn.s 
29  minutes.  The  large  variation  in  service  time  frr  the 
individual  canisters  was  due,  in  part,  to  differences  in  the 
canister  fillings,  but  mostly  to  differences  in  the  lireath- 
ing  rates  of  the  men.  Individuals  breathe  different 
amounts  of  air.  A  small  man  may  breathe  only  .">  liters 
{HT  min.  when  at  rest,  while  a  large  individual  may 
reciuire  10  or  12  liters.  The  average  rate  of  a  number  of 


men,  when  at  rest,  is  approximately  8  liters  per  min. 
Moderate  exercise  increases  the  rate  to  approximately 
30,  and  vigorous  exercise  causes  a  breathing  rate  of 
60  to  70  liters.  Hence,  the  efficient  life  of  a  gas  mask 
canister  is  proportionately  less  when  the  wearer  is  en- 
gaged on  continuous  work. 

In  making  these  tests  with  high  percentages  (5.07%) 
of  sulphur  dioxide,  the  canisters  became  warm  after  15 
minutes'  use.  A  temperature  of  80°  C.  was  noted  in  some 
of  the  canisters.  This  elevated  temperature  made 
breathing  rather  uncomfortable  toward  the  end  of  the 
test;  however,  all  the  men  were  able  to  continue  breath- 
ing through  the  canisters  until  the  gas  finally  pene- 
trated the  absorbent. 

Practical  Tests  by  Anaconda  Copper  Mining 

Company 
Several  Army  masks  of  the  mouthpiece  type  fitted 
with  standard  Type  "F"  canisters,  containing  soda 
lime  and  charcoal  mixture  with  two  cotton  wadding 
filter  pads,  were  tested  under  practical  conditions  by 
James  Kane  Murphy,  assistant  superintendent  of  the 
Washoe  reduction  works  of  the  Anaconda  Copper  Min- 
ing Co.,  at  Anaconda,  Mont.  The  following  paragraphs 
are  quoted  from  his  report: 

On  Oct.  23.  24  and  25.  we  had  considerable  repair  work  to  do 
on  one  of  our  i."otlrell  treaters.  This  treater  takes  one-quarter  of 
the  gas  from  Roaster  No.  2.  During  the  repair  work,  it  was  shut 
off  as  tight  as  possible,  but  there  was  such  a  leakage  of  SO-  gas 
that  it  was  impossible  for  a  man  to  enter  the  treater  to  do  any 
work.  Tlie  iron  workers  repairing-  this  treater  were  able,  two  at 
a  time,  to  put  on  these  masks,  and  do  their  repair  work  in  the 
treater.  The  men  stayed  in  about  20  min.  at  one  time:  by  that 
time,  the  heat  and  dust  caused  them  to  come  out.  but  the  masks 
were  vei-y  satisfactory  and  work  could  be  done  with  them  by 
proceeding  slowly. 

One  test  on  tliese  masks  was  performed  in  the  No.  2  roaster 
ventilating  tunnels  when  flotation  calcine  was  drawn  Into  cars 
ahead  of  the  man  with  the  gas  mask  on.  It  is  absolutely  Impos- 
sible for  a  man  without  a  mask  to  even  attempt  to  stay  In  this 
place.  Most  of  the  dust  coming  from  the  cars,  which  were  being 
loaded  ahead  of  the  man  with  the  gas  mask,  will  pass  through 
200  mcsli.  but  none  of  the  men  wearing  a  mask  in  this  place  had 
any  trouble  witii  dust. 

A  third  mask  was  tested  in  a  high  concentration  of  gas.  The 
mask  was  carefully  adjusted  about  the  face,  ami  the  person 
making  the  test  wa."*  in  an  atmosphere  containing  about  aCf  SO;. 
E.  A.  Bernard,  superintendent  of  calcining,  personally  put  Uie 
ma.sk  on  in  this  atmosphere,  beside  two  other  men.  All  decided 
that  the  gas  came  through  the  canister.  This  test  was  made  on 
gas  from  the  top  hearth  of  an  .\naconda-type  roaster  furnace.  The 
hearths  on  tliis  furnace  are  similar  to  a  Wedge  roasting  furnace. 
A  steady  wind  was  blowing  against  the  east  side  of  the  furnace. 
so  all  doors  on  the  top  floor  were  opened,  thus  forcing  a  consid- 
ei";ible  proportion  of  the  furnace  gases  out  of  the  west  doors. 
The  testers  stood  as  close  as  posslbie  to  tlie  doors  through  which 
the  gas  came.  This  gas  contains  .lome  SO,,  much  moisture,  dust, 
and    some   As^Oa.    besides    the   SOj. 

This  indicates  that  the  simple  Army  gas  mask  is  ex- 
ceedingly valuable  around  sulphide  roasters,  and,  in  fact, 
in  any  operation  in  which  sulphur  dioxide  is  given  off. 
The  third  test  in  which  gas  penetrated  the  canister 
illustrates  the  limitation  of  this  type  of  protective 
appliance.  It  must  not  be  used  'n  too  high  a  concen- 
tration of  gas.  In  this  case,  the  percentage  of  SO  was 
probably  higher  than  5'', .  as  tests  at  the  American  Uni- 
versity Experiment  Station  of  the  Chemical  Warfare 
Service  have  shown  that  the  standard  Army  canister 
will  remove  5'"^  of  sulphur  dioxide  for  at  least  fifteen 
minutes. 

Special  Canister  Filling  for  Sulpiu'r  Dioxide 

The  standard  Army  canister  contains  40'',  soda  lime 
and  fiO''r  charcoal.  The  charcoal  is  of  less  value  in  ab- 
sorbing sulphur  dioxide  than  soda  lime.  Hence,  for 
use  in  sulphur  dioxide  and  dust  an  all  soda-lime  canister 
with  cotton-wadding  filter  pads  will  last  from  50  to 
100'"e  longer  than  the  standard  canisters  used  in  the 
Anaconda  tests.  This  is  shown  in  the  comparative  can- 
ister tests  with  different  fillings  against  O.ii  i>er  cent. 

The  life  or  service  time  of  the  canister  is  the  time 


April  19,  1919 


ENGINEERING   AND    MINING   JOURNAL 


695 


in  minutes  during  which  all  traces  of  SO,  are  absorbed 
by  the  canister.  The  breakdown  of  the  canister  is 
shown  by  the  change  in  color  of  a  sensitive  potassium 
iodide-starch  solution  through  which  the  effluent  air 
from  the  canister  is  bubbling  during  the  test. 

The  standard  Army  canister  described  in  the  fore- 
going tests  contains  42  cu.in.  of  absorbent,  weighs  II 
lb.  and  has  a  resistance  to  flow  of  3*  to  4  in.  water 
column  at  85  liters  per  min.  flow.  This  high  resistance 
obliges  men  to  work  rather  slowly  while  wearing  the 
mask.  A  second  disadvantage  to  which  Mr.  Murphy 
has  called  special  attention  is  the  short  service  time  of 
the  absorbent.  Both  of  these  defects  can  easily  be 
remedied  by  increasing  the  cross-sectional  area  of  the 
canister  without  at  the  same  time  increasing  the  height 
in  proportion. 

Recommended  Type  Includes  Tissot  Gas  Mask  and 
Large  Canister 

Although  the  mouthpiece  type  of  mask  was  found 
fairly  satisfactory  in  practical  use,  it  is  believed  that 
the  later  type  of  Tissot  mask,  Fig.  3,  in  combination 
with  a  100  cu.in.  soda-lime  canister,  will  prove  the  best 
outfit  for  exclusive  use  in  sulphur-dioxide  and  acid 
gases.  The  elimination  of  mouthpiece  and  nose  clip 
increases  the  comfort  materially,  and  enables  the 
wearer  to  keep  it  on  for  hours  at  a  time.  The  large 
eyepieces,  held  rigidly  in  proper  position  by  the  well- 
fitting  substantial  facepiece,  afford  a  large  angle  of 
vision,  thereby  greatly  increasing  the  efficiency  of  the 
workman  wearing  the  mask.  He  should  be  able  to  do 
substantially  the  same  amount  of  work  as  without  the 
mask  in  a  normal  atmosphere. 

Aside  from  the  many  metallurgical  operations  in 
which  sulphur  dioxide  is  given  off,  a  respirator  or  gas 
mask  designed  for  this  purpose  should  be  useful  in  sul- 
phite-pulp and  paper  mills,  in  sulphuric-acid  plants, 
and,  in  fact,  for  protection  against  any  acid  gas  such  as 
chlorine,  phosgene,  carbon  dioxide,  hydrocyanic  acid, 
oxides  of  nitrogen  and  hydrochloric  acid. 

Gas   Masks    Limited   to   Low   Concentrations   and 
Situations  Where  Oxygen  Content  Is  High 

In  closing  this  paper,  we  feel  it  necessary  to  issue  an 
emphatic  warning  against  the  indiscriminate  use  of  gas 
masks  for  any  and  all  purposes.  The  soldiers  in  the 
Army  have  been  taught  that  their  gas  mask  will  protect 
them  absolutely  against  any  gas  the  enemy  may  put  up. 
These  men,  on  returning  to  civil  pursuits,  carry  this 
idea  with  them.  They  will  not  realize  that  the  ex- 
tremely poisonous  gases  used  in  warfare  are  chemically 
active,  and,  therefore,  combine  readily  with  the  ab- 
sorbents of  the  gas  mask.  Furthermore,  outdoor  gas 
concentrations  seldom  exceed  a  few  hundredths  of  l''r. 
Some  of  the  gases  which  are  successfully  absorbed  by 
the  mask  at  these  battlefield  concentrations  will  immedi- 
ately penetrate  it  when  present  in  quantities  of  1  or  2^^ . 
In  fact,  the  Army  gas  mask  is  useless  against  many  of 
the  most  common  industrial  gases,  as,  for  example,  car- 
bon monoxide,  ammonia,  natural  gas,  producer  and 
blast-furnace  gas,  mine  gases,  coal  and  water  gas,  and 
probably  any  gas  when  occurring  in  concentrations  ex- 
ceding  5%.  In  such  cases  the  self-contained  oxygen 
breathing  apparatus  must  be  used,  as  the  gas  mask  does 
not  supply  any  oxygen  whatever.  In  view  of  these 
limitations,  the  gas  mask  should  be  used  only  with  the 
advice  of  an  expert  who  has  a  thorough  understanding 
of  the  limitations  of  the  apparatus. 


Reversing  Switch  for  Hoist  Motors 

High-voltage  slip-ring  motors  built  for  mine  hoists 
require  some  form  of  switch  to  connect  the  primary 
winding  to  the  lines,  especially  when  the  motor  is  used 
for  reversing  service.  The  accompanying  illustration 
shows  a  new  primary  oil  reverse  switch  which  consists 
principally  of  two  three-pole  switch  units,  each  operated 
by  a  high-torque  motor. 

Among  the  distinctive  features  of  this  switch  are  the 
unit-tank  construction  and  the  means  of  lowering  the 
tanks  for  inspection,  repairs,  and  renewal  of  oil.  Unit- 
tank  construction  is  used  because  it  increases  accessibil- 
ity, and  saves  time  and  labor  in  identifying  the  causes 


PRI-M-VRY    OlI^    REVERSING    SWITCH    OPERATED    BY    TWO 
HIGH-TORQUE   MOTORS 

of  operating  irregularities  and  making  repairs.  A 
double  windlass  with  cables  and  pulleys  permits  easy 
lowering  of  one  or  more  tanks.  The  rupture  takes 
place  near  the  top  of  the  oil,  so  that  it  is  well  away 
from  all  sediment;  and  frequent  inspections  and  re- 
newals are  unnecessarj'.  The  support  for  the  stationan.' 
and  movable  members  is  bolted  to  a  channel  iron,  which, 
in  turn,  is  bolted  to  the  main  frame.  In  case  of  serious 
damage  to  any  single-pole  unit,  the  complete  unit  may 
be  removed  without  disturbing  any  of  the  others.  The 
tanks  are  lined  with  a  heavy  asbestos  material,  to  pre- 
vent groundings  of  any  live  parts  if  the  tank  should  be 
pushed  out  of  place,  and  also  as  an  additional  safeguard 
in  case  of  sludging  of  the  oil. 

The  contactor  panel  shown  at  the  extreme  right  is 
controlled  from  a  master  switch  or  push  buttons,  and 
handles  the  motor  currents.  Little  current  is  required, 
as  the  motors  used  have  high-resistance  rotors.  The  re- 
versing switch  shown  was  made  by  the  Cutler-Hammer 
Manufacturing  Co.,  of  Milwaukee,  for  a  1200-hp.  200- 
volt  mine-hoist  motor.  It  may  be  used  for  two  motors 
on  non-reversing  service,  or,  where  only  one  non-revers- 
ing motor  is  required,  the  switch  is  made  with  only  one 
three-pole  unit  and  one  motor. 


"We  All  Like  the  Man  who  sticks  through  thick  and  thin." 
—  (Lincoln).  Sure!  Our  men  didn't  quit  even  when 
trapped  in  the  Forest  of  Argonne.  Will  you,  safe  in  Amer- 
ica, quit  in  the  midst  of  finishing  up  your  job?  Answer 
with   Thrift   and   War   Savings   Stamps. 
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Colloid  State  From  the  Electrical  Standpoint 


By  W.  C.  McC.  lewis 


As  the  author  of  this  paper  poMs  out,  the  im- 
portance of  colloidal  chemistry  in  many  problems 
in  hydro-  and  electro-metallurgy  is  not  realized  to 
the  extent  that  it  should  be.  Many  of  the  so- 
called  proper  working  conditions  aim  at  the  elim- 
ination or  reduction  to  a  minimum  of  colloidal 
interference;  or,  on  the  other  hand,  require  the 
isolation  of  material  in  the  colloid  state.  There 
are,  unfortunately,  fejv  general  ideas  which  will 
serve  to  coordinate  the  various  phenomena  met 
in  colloidal  chemistry.  Oiving  to  lack  of  space,  we 
are  unable  to  do  more  than  abstract  a  few  details 
of  one  of  the  various  problems  which  are  dis- 
cussed in   an   interesting   and   informing   paper. 


COLLOID  chemistry  as  a  science  is  in  a  relatively 
rudimentary  state,  somewhat  in  the  same  condi- 
tion, in  fact,  in  which  the  chemistry  of  solu- 
tions of  crystalloids  stood  over  30  year.s  ago,  prior  to 
the  work  of  van't  Hoff,  Arrhenius,  and  their  successors. 
There  are  relatively  few  broad  inclusive  principles.  In- 
formation about  colloidal  systems  is  disjointed,  and 
phenomena  are  encountered  which  cannot  be  explained. 
From  the  scientific  standpoint  the  chief  problems  of 
colloid  chemistry  are:  The  conditions  which  make  for 
the  stability  of  a  colloid  system.  How  are  stability  and 
electric  charg'e  related  to  one  another?  What  part  does 
the  Brownian  movement  play  in  this  state  of  stability? 
Is  there  such  a  thing  as  a  stable  two-phase  system  con- 
sisting of  only  two  pure  substances?  What  is  the 
mechanism  of  flocculation?  Can  flocculation  be  re- 
versed? Is  there  anything  in  common  in  these  phe- 
nomena which  would  lead  to  a  generalization,  apart 
from  the  specific  nature  of  the  material?  If  specific 
nature  of  the  material  is  a  determining  cause,  how  can 
this  specific  effect  be  expressed?  Is  it  possible,  in  fact, 
to  infer  from  a  certain  set  of  observations  what  the 
colloid  behavior  of  any  given  sub.stance  will  be?  How 
are  the  effects  referred  to  affected  by  the  presence  of 
other  colloids  which  may  act  either  as  stabilizers,  pep- 
tizers, or  coagulants?  Is  there  such  a  thing  as  a  satura- 
tion limit  to  a  colloidal  solution?  These  and  other 
questions  readily  occur.  It  is  difficult  to  answer  them, 
however,  except  in  an  incomplete  manner. 

Preferential  Ion  Adsorption 

All  are  familiar  with  the  electrostatic  method  of 
charging  a  body  by  friction.  The  conditions  under 
which  this  can  be  effected  suggest  that  it  is  simply  a 
question  of  removal  of  electrons  from  one  surface  and 
their  deposition  upon  the  other.  Is  the  electric  charge 
on  colloid  partides  brought  about  by  the  same  process? 
An  absolutely  definite  answer  cannot  be  given,  but  the 
great  bulk  of  the  evidence  available  points  strongly  in- 
dee«l  to  the  conclusion  that  this  is  not  the  case;  that,  in 
fact,  the  charges  met  in  colloid  systems  are  due  to 
preferential  adsorption  of  ions  from  the  surrounding 
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medium.  The  well-known  electrical  behavior  of  al- 
bumin, for  example,  in  acid  and  in  alkaline  solutions, 
respectively,  is  strong  evidence  for  the  ion-adsorption 
view  of  the  origin  of  the  charge  on  the  colloid.  Paren- 
thetically, it  may  be  pointed  out  that  if  the  charge  on 
the  albumin  sol  is  due  to  preferential  adsorption  of  an 
ion,  it  should  follow  that  in  absolutely  neutral  solution 
the  albumin  particle  would  not  necessarily  be  un- 
charged. If,  in  fact,  the  hydroxyl  ion  is  preferentially 
adsorbed,  then  the  point  of  electric  neutrality  of  the 
colloid  should  be  found  in  faintly  acid  solutions.  In- 
formation upon  this  point  would  be  interesting. 
Whether  this  effect  occurs  or  not,  it  is  not  to  be  confused 
with  the  recent  observations  of  Powis — namely,  that 
coagulation  does  not  coincide  exactly  with  electrical 
neutrality.  This  is  a  new  and  unexpected  result,  for 
which  no  adequate  explanation  is  as  yet  forthcoming. 

Origin  of  Charge  Due  to  Ion  Adsorption 

As  further  evidence  for  the  adsorption  view  of  the 
origin  of  the  electric  charge,  certain  other  results  ob- 
tained by  Powis  on  the  preparation  of  colloidal  ferric 
hydroxide  may  be  mentioned.  As  ordinarily  prepared, 
colloidal  ferric  hydroxide  is  positively  charged  in  aque- 
ous solution.  It  is  usually  obtained  in  this  form  by  dia- 
lyzing  a  solution  of  ferric  chloride,  the  positive  charge 
being  attributed  to  adsorption  of  ferric  ion  from  the  so- 
lution, which  is  relatively  rich  in  this  ion.  Powis  has 
Fhown,  however,  that  by  allowing  a  dilute  solution  of 
ferric  chloride  to  run  slowly  into  a  dilute  solution  of 
alkali  hydroxide,  with  constant  shaking,  a  negatively 
charged  colloidal  ferric  hydroxide  can  be  produced,  the 
charge  in  this  case  being  attributed  to  adsorption  of 
the  hydroxyl  ions.  Other  evidence  in  favor  of  the  ad- 
sorption view  exists. 

Certain  Colloids  Analogous  to  Electrolytes 

In  view  of  the  existence  of  electrolytic  colloids  such 
as  Congo  red,  the  proteins,  and  like  substances,  in  which 
it  appears  that  the  colloid  particle  simply  functions  as 
an  anion,  one  is  led  to  regard  such  colloids  as  analogous 
to  solutions  of  electrolytes  as  far  as  freedom  of  the 
positive  and  negative  charges  is  concerned.  But  may 
not  this  be  so  in  all  cases?  In  this  connection  brief 
reference  may  be  made  to  experiments  made  by  Beans 
and  Eastlack.  The  results  have  a  direct  bearing,  at 
the  same  time,  upon  the  question  as  to  whether  a  stable 
colloid  .system  can  be  realized  with  two  absolutely  pure 
components,  as  in  the  case  of  a  colloidal  solution  of  a 
metal  such  as  platinum  or  gold  in  pure  water.  At  first 
consideration,  and  more  particularly  in  view  of  the  me- 
chanical manner  in  which  such  solutions  can  be  pre- 
pared— namely  the  well-known  Bredig  sparking  method 
— such  a  .system  appears  to  consist  simply  of  particles 
of  metal  carrying  a  negative  charge  in  contact  with  a 
solvent  which  is  known  under  ordinary  conditions  to 
be  chemically   inactive  toward   the  metal. 

The  conditions  seem  to  be  the  simplest  possible  in 
this  ca.se.  Nevertheless,  Beans  and  Eastlack  have  suc- 
ceeded in  showing,  I  think,  that  the  case  is  not  realh 
so  simple.  They  approach  the  problem  from  the  stand- 
point of  the  electrical  conductivity  which  such  a  system 


April  19,  1919 


ENGINEERING  AND  MINING  JOURNAL 


697 


should  possess.  A  preliminary  calculation  based  upon 
the  known  size,  charge,  and  mobility  of  the  particles  in 
a  colloidal  solution  of  gold  in  water  showed  that  the 
specific  conductivity  of  the  colloid  itself  should  be  of 
the  order  10 — '"  reciprocal  ohms.  This  is  only  0.01% 
of  the  conductivity  of  pure  water,  so  that  if  the  colloidal 
solution  consists  simply  of  finely  divided  metal  in  sus- 
pension in  unchanged  water,  the  conductivity  of  the  so- 
lution should  not  be  distinguishable  from  that  of  the 
■water  itself.  This,  however,  is  not  the  case.  The  solu- 
tion exhibits  a  higher  conductivity  than  that  of  pure 
water.  Further,  there  is  a  marked  difference  in  the 
enhanced  conductivity  according  to  the  metal  employed. 
Thus,  in  the  case  of  colloidal  platinum  the  conductivity 
is  eight  times  that  observed  in  the  case  of  colloidal 
gold.  Beans  and  Eastlack  connect  this  larger  conductiv- 
ity with  the  fact  that  colloidal  platinum  is  more  stable 
than  colloidal  gold,  their  conclusion  being  that  the 
greater  stability  of  the  colloidal  platinum  is  due  to  the 
presence  of  small  amounts  of  electrolyte  formed  by  the 
oxidation  of  the  metal  at  the  high  temperature  realized 
locally  in  the  sparking  process.  The  presence  of  traces 
of  chloride,  bromide,  iodide,  or  hydroxyl  ions  has  a 
marked  stabilizing  effect  upon  these  colloidal  metals, 
provided  the  ions  are  present  already  during  the  spark- 
ing process.  The  conclusion  to  be  dravm  from  these  ex- 
periments is  that  even  when  the  medium  is  pure — no 
extraneous  electrolyte  being  added — the  stability  of  the 
colloid  is  dependent  upon  its  power  of  adsorbing  or 
combining  with  some  negatively  charged  ion,  probably, 
according  to  these  authors,  a  complex  anion  containing 
the  metallic  atom  itself,  this  complex  being  produced  in 
the  sparking  process  and  conferring  the  enhanced  con- 
ductivity upon  the  solution  as  a  whole.  It  seems  to  me 
that  there  is  no  getting  away  from  the  conclusion 
reached  by  Beans  and  Eastlack,  provided  it  is  possible  to 
be  certain  about  the  magnitude  of  the  charge  on  the 
colloid  particle.  If  their  conclusions  be  accepted  as 
substantially  correct — and  I  am  inclined  to  accept  them 
— then  one  may  conclude  that  the  presence  of  a  third 
substance — in  the  present  case  the  complex  anion  pro- 
duced in  the  sparking  process — confers  the  charge  and 
at  the  same  time  stabilizes  the  colloid  particle. 

The  Hardy-Schultze  Law 

It  has  long  been  known  that  the  addition  of  small 
quantities  of  certain  substances,  chiefly  electrolytes,  to 
suspensions,  emulsions,  or  colloidal  solutions  brings 
about  an  agglomeration  and  precipitation  of  the  finely 
divided  form.  The  important  rule  in  this  connection  is 
that  ions  carrying  a  charge  of  sign  opposite  to  that  car- 
ried by  the  colloid  particle  are  the  most  eflUcient  co- 
agulating agents,  and,  further,  that  the  higher  the  val- 
ency of  the  ion,  that  is,  the  greater  the  number  of  unit 
charges  upon  it,  the  greater  its  precipitating  action. 
This  is  known  usually  as  the  Hardy-Schultze  law.  It 
is  one  of  the  most  useful  generalizations  which  investi- 
gators possess.  At  the  same  time  it  must  not  be  over- 
looked that  there  are  certain  exceptions  to  it.  This  has 
been  emphasized  particularly  by  Bancroft,  who  advances 
the  not  novel  explanation  that  specific  adsorption  of 
ions  is  the  real  determining  factor  in  bringing  about 
coagulation,  rather  than  the  fact  of  opposite  electrical 
sign.  It  happens,  however,  so  frequently  that  the  two 
go  hand  in  hand  as  almost  to  justify  the  Hardy-Schultze 
rule  as  a  genera!  truth. 

On  the  basis  of  this  rule  one  would  not  expect  pre- 


cipitation to  be  brought  about  by  the  presence  of  a  su 
stance  having  the  same  sign  as  that  of  the  colloid. 
Rather  one  would  e.xpect  stabilization,  and  such,  indeed, 
is  generally  the  case.  Thus  peptizing  agents  and  pro- 
tective colloids  have  in  general  the  same  electrical  sign 
as  the  substance  they  peptize  and  protect,  that  is,  re- 
tain in  the  sol  form.  Nevertheless,  there  are  exceptions. 
In  at  least  one  case  a  colloid  brings  about  rapid  coagu- 
lation of  a  suspension,  although  the  sign  of  both  is 
the  same. 

Active  Ion  of  Electrolyte  Is  Adsorbed  by 
Colloid  Sol 
As  regards  the  kind  of  union  which  takes  place  be- 
tween the  active  ion — that  is,  the  ion  with  coagulating 
power — and  the  colloid  sol,  practically  nothing  is  known 
beyond  the  fact  that  it  is  a  case  of  adsorption.  That 
the  union  is  a  close  one  is  illustrated  by  the  classic  ex- 
periment of  Linder  and  Picton  in  connection  with  col- 
loidal arsenious  sulphide  precipitated  by  barium  chlo- 
ride. In  this  case  the  active  ion  is  the  positively 
charged  barium  ion — the  colloidal  arsenious  sulphide  is 
negatively  charged.  On  examining  the  precipitate  there 
was  found  closely  adhering  to  the  arsenious  sulphide  a 
certain  amount  of  barium  in  the  form  of  barium  hy- 
droxide, which  could  not  be  separated  by  prolonged 
washing.  Simultaneously  a  quantity  of  hydrochloric 
acid  was  discovered  in  the  supernatant  liquid  or  the 
filtrate.  The  whole  effect  is  equivalent  to  the  hydrolysis 
of  the  salt. 

The  Popular  Conception  of  Electrical  Action 
IN  Preventing  Coagulation 

The  question  now  arises,  Why  is  it  that  the  partial 
or  total  removal  of  the  electrical  charge  on  a  colloid 
particle  should  cause  coagulation  to  take  place?  Mr. 
Hardy  first  made  this  clear,  in  the  well-known  experi- 
ments upon  the  iso-electric  point.  The  particles  are 
kept  in  agitation  and  in  a  certain  spatial  distribution 
throughout  the  medium,  as  Perrin  has  shown,  as  a  re- 
sult of  the  BrowTiian  movement,  that  is,  as  a  result 
of  the  unordered  collisions  with  the  molecules  of  the 
solvent  or  medium.  Brownian  movement,  therefore, 
has  a  double  function  in  colloidal  chemistry.  As  a  re- 
sult of  the  bombardment  of  a  single  colloid  particle  by 
the  molecules  of  the  medium,  the  particle  is  kept  in 
suspension;  this  effect  is  essential  to  the  permanence 
of  the  colloid  state.  On  the  other  hand,  the  movement 
so  imparted  to  the  colloid  particles  must  cause  the  col- 
loid particles  themselves  to  collide  with  one  another; 
and,  if  the  conditions  are  favorable,  the  collisions  will 
result  in  permanent  union,  ultimately  producing  coagu- 
lation when  the  particles  have  grown  to  sufficient  size. 

The  function  of  the  electric  charge  as  a  stabilizing 
agency  for  the  sol  form  is  supposed  to  consist  simpl:' 
in  the  fact  that  particles  carrying  electricity  of  the  same 
sign  repel  one  another.  Coagulation  is  thereby  pre- 
vented. This  is  an  exceedingly  plausible  view  of  the 
case,  but  one  is  scarcely  satisfied  that  it  is  compre- 
hensive. It  would  be  a  decided  advance  if  this  quali- 
tative idea  could  be  formulated  in  a  quantitative  ex- 
pression amenable  to  experimental  test.  The  difficulty 
of  accepting  this  simple  view  lies  in  the  fact  that  pep- 
tization and  protection— which  depend  upon  adsorptive 
effects — occur  between  particles  of  the  same  electric 
sign,  and  therefore  presumably  repelling  one  another. 

A  further  set  of  phenomena  is  associated  with  the 
existence  of  electric  charges  upon  colloids  and  upon  in- 


698 


ENGINEERING    AND    MINING   JOURNAL 


Vol.  107,  No.  16 


terfaces  in  general,  namely,  electrical  endosmose  and 
cataphoresis.  A  considerable  amount  of  information 
respecting  the  origin  of  these  phenomena  is  due  to  Per- 
rin,  Bancroft,  Briggs,  and  others.  Though  selective  ad- 
sorption again  plays  an  essential  part  in  these  cases,  it 
must  be  recognized  that  available  information  is  rather 
qualitative  than  quantitative.  The  next  development  of 
colloid  chemistry  must  be  toward  quantitative  expres- 
sion in  general. 

The  real  trouble  in  all  this  is  the  fact  that  scientific 
colloid  chemistry  has  not  advanced  nearly  enough  to 
meet  the  requirements  of  present-day  technical  prac- 
tice. Many  of  the  technical  operations  in  this  field  ars 
consequently  empirical — a  state  of  affairs  which  no  one 
can  regard  as  satisfactory.  I  have  indicated  how  the 
whole  range  of  scientific  colloid  chem.istry  bristles  with 
unanswered  questions.  The  fact  is  that  colloid  chem- 
istry is  only  beginning  to  be  thought  about  seriously. 
Even  at  the  present  time  it  has  not  generally  appeared 
as  a  distinct  subject  for  instruction  and  research  in 
British  universities  and  colleges.  One  cannot  hope  for 
real  advances  in  colloid  technology  until  scientific  col- 
loid chemistry  is  put  on  a  proper  footing  and  receives 
the  attention  which  its  fundamental  importance  de- 
serves. 

Lead  Plating* 

According  to  a  circular  issued  by  the  Bureau  of 
Standards  in  collaboration  with  the  Army  Ordnance 
Department,  lead  plating  is  conducted  similarly  to  any 
other  plating  operation,  and  can  be  readily  achieved 
wherever  there  are  plating  facilities  and  an  experienced 
plater.  Wooden  tanks,  preferably  lined  with  asphalt  or 
bitumen,  are  suitable  for  the  purpose;  iron  or  lead 
linings  .should  not  be  u.sed.  The  solutions  after  mixing 
are  not  especially  corrosive,  nor  so  poisonous  as  many 
other  plating  solutions  in  common  use.  Danger  of  lead 
poisoning  may  be  avoided  by  the  use  of  the  customary 
precautions.  Briefly,  the  operation  of  lead  plating  con- 
sists in  hanging  the  properly  cleansed  articles  in  the 
plating  solution  upon  the  cathode  rods,  and  lead  plates 
or  sheets  of  suitable  size  upon  the  anode  rods. 

The  only  two  lead-plating  media  in  extensive  com- 
mercial use  are  the  fluosilicate  and  fluoborate  solutions. 
The  former  is  made  by  dissolving  lead  carbonate  in 
fluosilicic  acid,  which  in  turn  is  prepared  by  the  action 
of  hydrofluoric  acid  on  silica.  As  the  preparation  of 
the  fluosilicate  solution  is  a  complicated  process,  it  is 
cu.stomary  for  the  platers  to  purchase  this  solution  from 
the  refineries  in  which  it  is  used  on  a  large  scale  for 
the  refining  of  lead.  Observation  has  shown  that  most 
of  the  platers  using  fluosilicate  solutions  make  further 
additionn  to  the  solutions  as  purchased,  such  as  glue, 
mola.i.tes,  and  oxalic  acid.  The  fluoborate  solution  is 
prepared  by  dissolvinji  boric  acid  in  hydrofluoric  acid, 
and  then  adding  the  lend  carbonate  (in  the  form  of  a 
paste),  and  the  requisite  amount  of  glue,  after  which 
the  solution  is  diluted  to  the  desired  volume  or  density. 
Dense,  .satisfactory  deposits  of  lead  can  be  produced  in 
either  the  fluosilicate  or  fluoborate  solution,  but  it  is 
believed  that  for  new  installations  the  fluoborate  solu- 
tion will  he  most  satisfactory.  The  fluoborate  solution 
may  be  used  to  plate  directly  on  steel,  whereas  in  the 
fluosilicate  solution  the  steel  must  first  be  copper- 
plated  or  receive  other  special  treatment. 


Aluminum  Alloys* 


Aluminum  was  merely  a  scientific  curiosity  a  genera- 
tion ago,  the  production  in  1883  having  been  but  83  lb.; 
but  it  is  now  one  of  the  most  common  metals  in  use, 
with  an  annual  production  of  hundreds  of  thousands  of 
tons.  It  is  most  important  in  its  alloys,  especially  in  ' 
those  with  magnesium  and  copper.  The  alloy  known 
as  magnalium  is  a  series  of  mixtures  containing  10  to 
30';r  of  magnesium;  it  is  silver-white  in  appearence, 
strong,  ductile,  easily  cast,  takes  a  fine  polish,  and  has 
a  specific  gravity  of  only  2  to  2.5,  somewhat  less  than 
that  of  aluminum  itself.  With  10''r  of  magnesium  the 
melting  point  is  between  650'  and  700-  C.  The  metal 
is  made  harder,  more  brittle  and  finer  in  polish  by  ad- 
ditions of  magnesium  up  to  the  practical  limit  of  30',  ; 
it  may  be  given  a  dark  color  by  maceration,  or  it  ma,\ 
be  nickeled  or  gilded.  Duralumin,  with  3.5  to  5.5', 
of  copper  and  about  O.S'^r  each  of  magnesium  and  man-  . 
ganese,  has  greater  hardness,  tensile  strength  and  polish,  I 
and  may  be  easily  hardened,  hut  it  is  given  special  value 
by  its  resistance  to  the  action  of  sea  water  and  dilute 
acids.  It  is  a  little  heavier  than  aluminum,  with  a 
specific  gravity  of  about  2.8.  Other  alloys,  similar  to 
magnalium,  but  adapted  to  special  uses,  contain  small 
percentages  of  nickel,  tin,  lead,  and  iron. 


Mining  Partnership  Rights 

By    a.    L.    H.    STREETt 

Plaintiff  and  defendant  became  co-partners  for  the 
location  of  mines  in  the  Sitka  mining  district,  Alaska. 
They  made  discovery  in  1911,  and  a  location  in  plain- 
tiff's name  for  the  equal  benefit  of  each.  Together 
they  did  the  assessment  work  for  1912,  and  plaintiff 
alone  did  it  in  1913.  As  plaintiff  was  returning  to 
Seattle,  defendant  promised  to  do  the  work  for  1914. 
but  failed  to  perform  it.  The  claim  being  open  to 
relocation,  because  of  this  default,  defendant  caused  a 
third  person  to  relocate  it  for  defendant's  own  benefit, 
and  became  interested  in  adjacent  claims  which  he  lo- 
cated with  a  fourth  person.  Later  all  the  claims  were 
sold,  and  plaintiff,  on  discovering  the  facts,  sued  for  an 
accounting. 

In  upholding  plaintiff's  right  to  recover  on  the  basis 
of  equal  partnership  with  defendant,  the  Washington 
Supreme  Court  said  in  this  late  case  (Kittilsby  vs. 
Vevelstad,  ITS  Pacific  Reporter,  7^i) : 

His  [di'fciKlaiit's]  railing  to  do  llio  work  as  promised,  and  his 
secret    method    of   obtaining    the   elalm  cannot    be   sanc- 

tione<l.      Good   fJilth   would  require  hhn   to  notlf.v  his  partner   that 
the  assessment  work  as  pri»nilsed  by  him  would  not  he  performed 

Numerous  authorities  are  cited  by  the  court  in  sup- 
port of  the  legal  proposition  that  the  existence  of  a 
partnership  creates  the  highest  fiduciary  relationship 
between  the  members,  precluding  one  partner  from 
fraudulently  deriving  secret  benefits  at  the  expense  of 
his  associate  or  associates. 


(Juebcc  Chromite  I'roduction  in  IPIS  was  35,749  ton.s, 
vnlupcl  at  $770,0.'i.'>,  according  to  the  prclitninnry  report  of 
the  Quebec  Buronu  of  Mini'.«i.  The  tonn-ige  includes  the 
shipmi-nt.s  of  crude  ore  and  ore  sent  to  concentrators.  Actual 
shipments  of  crude  ore  and  concentrates  in  1918  amounted 
to  about  21,ri00  tons. 


•AbBtrnrled  from  nn  article  In  the   Rrnji*   WorM,  and  rfprlnted 
In    the   ./oi.rn     Franklin    institute.    Irhnmrv.    1!>19 


•Abstrn.led  from  i 
f'hrvilral  Hnpinrrr, 
Kcbruar.v.   1919. 
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Notes  on  Water-Power  Development* 

By  D.  H.  Colcord 

Certain  economic  and  legislative  factors  have  taught 
the  uninitiated  investor  in  "hydro-electrics"  several 
costly  lessons  in  recent  years,  and  it  seems  worth  while 
to  review  these  considerations: 

1.  Load  factors  have  been  overestimated. 

2.  Drouth  in  summer  and  ice  in  winter  have  pre- 
vented the  constant  source  of  power  counted  upon.  The 
initial  cost  for  building  impounding  dams  to  overcome 
this  difficulty  has  often  been  so  great  that,  although 
companies  might  eventually  have  succeeded,  during  their 
establishment  and  initial  operation  they  could  not  com- 
pete with  steam-power  companies. 

3.  The  high  cost  of  transmission  systems  in  a  moun- 
tainous country  has  been  prohibitive  in  some  ca?es. 

4.  The  cost  of  installation  is  high.  In  1914,  the  total 
cost  of  installing  hydro-electric  plants  was  estimated 
at  $27,000,000,  including  distribution  systems  and  aux- 
iliary equipment.  This  gives  an  average  cost  per  horse- 
power of  $158.  A  general  estimate  of  the  cost  complete, 
as  given  by  a  prominent  engineering  company,  not  in- 
cluding distribution  or  step-dowm  transformers,  has 
ranged  from  $75  to  $150  per  kilowatt  installed.  If  the 
price  of  coal  increases,  in  time  it  will  compare  favor- 
ably. At  least  the  marginal  difference  in  cost  will  de- 
mand increased  efficiency  in  the  operation  of  hydro- 
electric plants,  which  might  make  up  for  this  difference. 
The  best  steam  practice  secures  at  the  electric  gen- 
erator less  than  20 "^^  of  the  energy  stored  in  coal,  though 
the  efficiency  of  the  water  wheel  frequently  exceeds 
90%,  which  is  worth  considering. 

5.  The  rapid  development  of  the  steam  turbine,  with 
its  increased  efficiency,  has  discouraged  the  utilization  of 
water  power. 

6.  Distance  from  the  market  has  been  an  adverse 
factor  in  many  instances. 

7.  The  value  of  land  in  industrial  districts  has  re- 
stricted development. 

8.  Railroads  have  followed  the  streams,  and  in  many 
instances  would  have  to  be  rebuilt. 

9.  Many  of  the  streams  are  of  an  interstate,  inter- 
provincial,  or  international  character,  and  their  use 
would  involve  legislative  difficulties. 

10.  The  fact  that  several  projects  have  been  started 
and  abandoned  has  had  a  bad  moral  influence. 

11.  Long-term  franchises  held  by  municipal  heating 
and  lighting  companies  made  competition  impossible. 

12.  The  forestry  laws  contain  inadequate  previsions 
lor  the  leasing  of  land. 

13.  There  is  a  scarcity  of  good  head  sites. 

14.  Not  enough  data  are  available  on  the  geological 
features  of  stream  beds. 

15.  The  recent  scarcity  and  high  cost  of  labor  and 
building  material  have  prevented,  since  the  war,  the 
completion  of  developments  already  started. 

The  1916  report  of  the  Pennsylvania  Water  Commis- 
sion contains  data  on  hydro-electric  projects  that  have 
been  started  and  dropped  for  various  reasons. 

Projects  were  begun  at  a  time  when  there  was  a 
marked  scarcity  of  capital.  The  companies  failed  to  real- 
ize the  necessity  for  a  complete  engineering  survey. 
Improper  sites  were  chosen  and  then  abandoned.  Hy- 
drographic  conditions  were  overestimated,  and  in  some 
cases  there  was  not  as  much  water  available  as  counted 

♦Abstracted  from  the  Canadian  Engineer,  Jan.  23,  1919,  p.  170. 


upon.  Commercial  surveys  were  not  always  thorough, 
and  companies  in  some  cases  overestimated  their 
markets  for  power.  In  three  instances  uncertainty  in 
regard  to  the  legal  rights  possessed  by  the  companies, 
and  subsequent  legislation,  blocked  their  progress.  In 
several  projects,  the  blame  for  failure  can  be  ascribed 
CO  financial  misfortune. 

The  genei-al  advantages  derived  from  water-power 
developments  are: 

1.  The  highest  us3  of  coal  is  to  create  heat  to  pre- 
serve man's  life,  a^d  the  term  of  man's  existence  may 
depend  on  the  care  of  the  supply.  Fuel  is  not  essen- 
tially reproductive.  Water  power  for  industry  can  save 
millions  of  tons  of  coal  a  year. 

2.  The  industrial  section  depends  primarily  on  fuel, 
and  any  effort  to  conserve  fuel  supplies  will  lengthen 
productive  life. 

3.  The  electrification  of  all  railroads  is  inevitable,  and 
provision  must  be  made  to  supply  the  electric  power.  As 
railroads  follow  the  streams,  the  natural  source  of  power 
is  that  which  is  the  most  available — the  stream  itself. 

4.  Water  power  makes  electric  lighting  possible  wher- 
ever it  is  needed. 

5.  Where  steam  power  is  already  used,  it  can  be  sup- 
plemented by  water  power. 

6.  Storage  reservoirs  used  with  hydro-electric  plants 
are  a  protection   against   floods. 

7.  During  the  drouths  in  summer,  the  expulsion  of 
water  from  impounding  dam.s  im.proves  sanitary  condi- 
tions along  the  stream  below. 

8.  Impounding  dams  on  rivers  often  improve  navi- 
gation. 

9.  Thickly  settled  districts  afford  a  large  market  for 
electric  power,  with  reasonable  transmission  distances. 

10.  Old  canals  and  dam  sites  often  make  it  possible 
to  install  a  plant  at  small  cost. 

11.  There  are  many  limestone  streams  in  mountain- 
ous districts  that  have  a  high  rate  of  flow  during  the 
dry  seasons. 

12.  Labor  released  by  the  winning  of  the  war  can  be 
used  to  build  the  plants. 

13.  Increased  industrial  efficiency  is  effected,  because 
of  labor  saving  and  waste  prevention  in  distributing 
power. 

From  a  conservative  and  absolutely  safe  standpoint, 
considering  immediate  returns  on  the  investment,  the 
correct  policy  is  to  use  water  power  only  to  supplement 
steam  where  coal  is  available  at  a  fair  price.  But  this 
policy  is  somewhat  pinched  and  near-sighted  from  na- 
tional, industrial,  and  economic  standpoints,  because 
the  time  is  coming  when  the  available  coal  will  be  gone. 

In  Great  Britain,  proposals  have  been  set  forth  for 
vast  central-station  power  plants,  and  computat'ons  and 
records  are  being  made  of  all  of  the  water  powers  of 
the  British  Isles.  Since  the  outbreak  of  the  war,  the 
Italian  government  has  proceeded  with  an  active  water- 
power  policy.  In  1917  and  1918  concessions  have  been 
granted  for  1,024,000  hp.  Norway  has  developed  1.120,- 
000  turbine  hp.  and  plans  to  sell  hydro-electric  power 
to  Denmark.  Barcelona,  in  Spain,  is  replacing  steam 
power  by  hydro-electricity.  In  Switzerland,  25<"c  of 
the  2,000,000  available  hp.  has  been  developed.  A  Cana- 
dian company  has  completed  a  large  portion  of  an  ex- 
tensive system  of  reservoirs  and  hydro-electric  stations 
on  the  Nogurea,  Pallareasa,  and  Segre  rivers.  All  this 
is  indicative  of  the  fact  that  people  are  laying  a  lasting 
foundation  for  power  for  years  to  some. 
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Rand  Mining  in  1918 


By  a.  cooper  key* 


The  operation  of  the  Rand  goldfield  during  the 
last  year  icaa  hampered  by  exceptionally  severe 
floods,  high  prices  for  labor  and  materials  on  ac- 
count of  the  war,  shortage  of  labor,  and  the  in- 
fluenza epidemic.  In  view  of  thess  many  dis- 
abilities, the  production  has  not  dropped  to  an 
extent  that  might  have  been  expected,  but  profits 
shoio  a  considerable  decline.  Data  are  given  to 
show  the  past  and  present  position  of  the  in- 
dustry: and  the  importance  of  the  Far  East  Rand 
as  the  principal  source  of  future  yield  is  empha- 
sized   by    illustrative    chart,    tables    and   figures. 

WATER  troubles,  due  to  excessive  rains  in  the 
first  two  months  of  the  year;  the  influenza 
scourge  in  September  and  October,  and  a  con- 
sequent shortage  of  native  labor  attributable  to  the  sus- 
pension of  recruiting;  and  the  influenza  pandemic  in 
Portuguese  East  Africa,  which  is  a  very  important  area 
of  supply,  combined  to  make  the  Rand's  record  for  1918 
an  indifferent  one.  Production  has  kept  up  fairly  well, 
but  the  profits  of  the  gold  industry,  which  were  £1,000,- 
000  a  month  before  the  war  and  in  1915,  and  but  little 
short  of  that  figure  in  1916,  have  fallen  to  an  average 
of  about  £600,000,  and  November  and  December  they 
approximated  only  £.500,000.  During  these  two  months 
the  shortage  of  labor  was  felt  with  full  force,  there 
having  been  a  decrease  of  over  20,000  natives  on  the 
payrolls. 

The  Transvaal  Gold  Mines'  Figures 

The  gold  output  of  the  Transvaal — and  there  are  a 
few  mines  working  outside  the  Rand — is  given  by  the 
Chamber  of  Mines  at  £35,768,088,  as  against  £38,.323,- 
921  in  1917,  and  £39,484,934  in  1916.  There  has  thus 
been  a  shrinkage  of  over  £2,500,000  in  the  year  and  of 
nearly  £3,750,000  in  two  years.  Several  of  the  impor- 
tant mines  of  the  Central  and  Near  East  sections  of  the 
Rand  are  nearing  exhaustion,  with  consequent  lowering 
of  grade  and  reduced  numbers  of  stope  faces.  The  ore 
milled  in  1018  aggregated  25,250,000  tons,  in  contrast 
with  27,750.000  and  29.250,000  tons,  respectively,  dur- 
ing the  previous  two  years.  But  this  decrease  in  ton- 
nage is  neutralized  to  some  extent  by  the  rise  in  grade, 
the  recovery  having  steadily  risen  since  1915,  when  it 
stood  at  26s.  3d.,  to  26s.  8d.,  27s.  Id.  and,  now,  27s.  lid. 
In  the  three  years  there  has  been  an  improvement  of 
Is.  8d.  in  the  value  of  the  average  amount  of  gold  re- 
covered on  the  Rand.  This  is  attributable  to  the  higher 
grade  of  ore  being  mined  in  the  Far  East  Rand,  where 
recovery  ranges  from  35s.  to  40s.  and  even  45s.  per  ton. 
An  advance  of  20d.  in  grade  (shown  in  the  three  years) 
means  an  increa.ie  of  £2,000,000  in  1918. 

Rand  Figures  Considered  Separately 

The  Rand  taken  by  itself  yielded  gold  to  the  value  of 
£34.82.3.017  in  1018.  Production  in  1918  was  surpa.ssed 
in  the  years  1912.  1913.  1915.  1916.  and  1917,  but  it  in 
higher  than  that  for  1914.  by  £700.000.  The  Govern- 
ment Areas  mine  i.s  now  producing  £200,000  worth  of 
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gold  monthly,  and  making  a  profit  of  £85,000,  about 
45''r  of  which  goes  to  the  Union  government  as  royalty. 
Crushing  was  begun  in  November.  1914.  whereas  Mod- 
aer  Deep,  now  responsible  for  £85,000  gold  and  £50,000 
profit  a  month,  started  milling  in  January,  1915.  In  the 
interim.  Springs  Mines  (£85,000  output  and  £40,000 
profit)  entered  the  producing  stage,  and  the  new  bat- 
tery at  the  Circular  shaft  at  the  New  Modderfontein 
has  brought  that  company's  monthly  yield  up  to  £167.- 
500,  giving  a  remarkably  regular  profit  of  £90,000.  The 
average  value  of  the  gold  recovered  from  the  Rand  mines 
last  year  was  27s.  lid. 

Marked  Rise  in  Working  Costs 

Working  costs  have  averaged  21s.  7d.  per  ton,  and  De- 
cember, on  the  lessened  tonnage  due  to  labor  shortage, 
showed  the  somewhat  alarming  figure  of  23s.  True, 
November  is  the  highest  average  for  a  dozen  years,  rep- 
resenting an  advance  of  2s.  6d.  on  the  year,  and  of  more 
than  a  pennyweight  (say  4s.  6d.)  compared  with  1914. 
Stores  at  high  prices,  war  bonus  to  married  workers 
and  to  single  men  with  dependents,  payments  to  men  in 
active  service — these  are  the  principal  factors  in  the  ad- 
vance. It  may  be  observed  that,  if  the  recovery  were 
no  higher  than  it  was  in  1914  (and  the  strength  of  a 
gold  field  lies  in  its  ability  to  treat  enormous  tonnages 
of  medium-  and  even  low-grade  ore  at  a  profit),  the 
profit  on  the  abnormally  high  rate  of  December  wouldjbe 
no  more  than  3s.  6d.  per  ton.  The  actual  figure  was 
6s.,  as  against  7s.  6d.  in  1917  and  8s.  2d.  in  1916. 

Profit  Drops  Sharply  to  £7.500.000 

The  factors  of  decrease  in  tonnage  and  augmented 
costs  have  slumped  Ihe  Rand  profit  to  £7.500.000.  as 
against  £10.250.000  in  1917  and  £11.500.000  in  1916. 
Never  since  the  Chamber  of  Mines  first  started  to  collect 
the  profit  data  from  the  companies  had  the  amount 
previously  dropped  below  £10.000.000.  Last  year's  total 
is  actually  £5.000.000  less  than  that  of  1912.  and  £4.- 
500.000  below  that  of  1908,  when  the  quantity  of  rock 
crushed  was  6.750.000  tons  less  than  in  1918.  This  is  a 
poor  result  from  the  investor's  standpoint,  although  the 
increased  expenditure  has  brought  enhanced  prosperity 
to  the  Rand,  the  population  of  which  is  retaining  an 
ever-increasing  proportion  of  the  gold  which  filters 
through  the  pockets  of  a  comparatively  small  number 
of  white  people.  The  growth  of  expenditure  in  rela- 
tion to  output  is  shown  herewith: 
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The  High  Cost  of  Winning  Gold 
In  the  five  years  the  gold  output  has  advanced  by 
£700.000,  but  the  expenditure  has  increased  no  les.s  than 
£4,900,000.  A  decade  ago  the  mines  of  the  Rand  spent 
altogether  only  about  £18.000.000  a  year,  but  made  much 
larger  profits.  In  1915  it  cost  13s.  4d.  to  win  gold  worfli 
£1,  but  the  expenditure  last  year  to  achieve  this  wan 
16s.  5d.     Thus  it  costs  77c.  to  procure  $1  in  gold.     In 
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some  businesses  in  Johannesburg  "profiteering"  has 
gone  on  during  the  war  unchecked.  One  wonders  how 
a  profit  of  only  4s.  7d.  on  every  sovereign  of  turnover 
would  appeal  to  these  gentry.  This  is  only  after  the 
vast  expenditure  of  capital,  and  even  that  modicum  of 
profit  is  subject  to  government  taxation  and  contribu- 
tions under  the  Miners'  Phthisis  Act. 

The  Dividend  Aspect 

The  Chamber  of  Mines  gives  the  amount  of  dividends 
actually  declared  during  the  year  1918  at  £5,144,077,  but 
to  this  it  appears  correct  to  add  £115,000,  the  first 
dividend  of  Springs  Mines  paid  on  next  spring's  scrip, 
and  convertible  at  par  by  the  Anglo-American  Corpo- 
ration, and  also  £71,875,  the  second  half-yearly  dividend 
of  the  Geduld  Proprietary  Mines  payment,  deferred  for 


and  Government  Areas,  £385,000,  a  somewhat  similar 
sum  accruing  to  the  Union  government.  The  compari- 
son of  Central  and  Western  with  the  Far  East  is  as 
follows : 


OfTPI'T,    PROFITS    AND    DIVIDEXDS     (IN    POUNDS    STER- 
LING)   AND   TONS    MILLED    OX   THE   RAND 
1901-1918    (INCLUSIVE) 

a  few  weeks  owing  to  issue  of  further  capital.  This 
brings  the  total  to  £5,330,952.  The  margin  between 
profits  and  dividend  distributions  is  narrower  than 
usual,  nam.ely  less  than  £2,250,000,  compared  with  pre- 
vious disbursements  of  £3,500,000,  £4,000,000,  and  as 
much  as  £4,750,000  in  1912.  There  has  latterly  been 
less  diversion  of  profits  to  capital  expenditure. 

Spectacular  Advance  of  Far  Eastern  Mines 

The  companies  of  the  Far  East  Rand  (Benoni,  Brak- 
pan,  and  Springs  districts)  contributed  no  less  than 
£3.401,500  of  the  dividends,  representing  64 "^'r  of  the 
total,  as  against  43 ^c  in  1917.  The  dividend  decline 
of  the  Central  Rand  was  accentuated  in  the  second  half 
of  the  year,  when  the  distribution  was  only  £708,500, 
about  £1,000,000  below  the  payments  by  the  Far  Eastern 
group.  Three  companies  paid  out  over  £500,000 — New 
Modder,  £726.250;  Modder  B  £577,500,  and  Van  Ryn 
Deep,    £538,600.      Modder    Deep    distributed    £487,500, 


Firit  H;ilf 

1918 

£1,632.270 

1.220,964 

Second  Half 
1918 
£1,769,247 
708,485 

£2,853,234 

£2,477,732 

Though  all  the  Far  Eastern  Mines  except  Modder 
B  recorded  an  increase  in  dividends,  the  Modder  an 
increase  of  no  less  than  £236,250,  and  Government 
Areas  £210,000  (two  dividends  instead  of  one),  there 
were  some  serious  declines  in  the  Central  section.  Most 
noteworthy  was  a  £218,750  decrease  by  the  City  Deep, 
on  which  at  one  time  the  mantle  of  the  historic  Robin- 
son was  said  to  have  fallen ;  whereas  that  great  amalga- 
mation, the  Crown  Mines,  paid  only  £188,000,  exactly 
half  the  1917  distribution.  Old  age,  high  costs  and 
lower  grade  explain  decreases  of  £150,000  at  Simmer 
and  Jack;  £137,500  at  the  Robinson,  and  £110,000  at  the 
City  and  Suburban.  High  costs  and  mining  difficulties 
due  to  great  depth  account  for  a  decrease  of  no  less 
than  £132,000  at  the  Village  Deep.  The  dividends  of 
what  may  be  called  the  "Golden  Four  Miles"  to  para- 
phrase a  western  Australia  appellation  (from  the  Wol- 
huter  to  the  Crown  Mines),  decreased  practically  £1,- 
000,000  during  the  year.  Sir  Evelyn  Wallers,  President 
of  the  Chamber  of  Mines,  at  a  recent  inspection  of  the 
New  Modderfontein  circular-shaft  plant,  humorously 
remarked  that  the  Wise  Men  of  the  Scriptures  came 
from  the  East,  but  the  wise  people  of  the  Rand  had,  on 
the  contrary,  gone  to  the  East.     And  so  it  is. 


Quicksilver  in  California 

Bulletin  78  of  the  California  State  Mining  Bureau, 
entitled  "Quicksilver  Resources  of  California,"  by  Wal- 
ter W.  Bradley,  is  now  ready  for  distribution.  It  is 
the  first  work  published  in  15  years  dealing  distinctly 
with  quicksilver  and  its  metallurgy  and  has  had  only 
two  predecessors  in  this  particular  field — G.  F.  Becker's 
"Geology  of  the  Quicksilver  Deposits  of  the  Pacific 
Slope"  and  William  Forstner's  "Quicksilver  Resources 
of  California." 

California  yields  approximately  70 ^c  of  the  quick- 
silver output  of  the  United  States,  and  since  1850  has 
produced  a  total  of  2,137,728  flasks  (to  the  end  of 
1917),  valued  at  8101,992,560.  Bulletin  78  contains  pro- 
duction and  price  charts,  which  show  the  annual  fluctua- 
tions of  values  and  quantities,  and  the  entire  work  is 
illustrated  with  photographs,  drawings,  and  geological 
maps.  The  section  on  metallurgy  contains  numerous 
photographic  cuts  and  line  drawings  of  furnaces,  con- 
densers, and  other  plant  equipment.  A  drawing  of  the 
rotary  furnaces  of  the  New  Idria  Co.  is  included. 

The  metallurgical  work  detailed  includes  an  account 
of  the  author's  original  investigations  relative  to  con- 
centration methods  as  applied  to  quicksilver  ores,  which 
included  treatment  on  tables  with  water,  flotation  with 
oils,  and  solution  by  an  alkaline  sulphide. 

The  quicksilver  industry,  though,  relatively  speaking, 
not  large  or  extensive,  is,  nevertheless,  a  vital  one  in 
peace  times  as  well  as  in  war.  Under  normal  conditions 
50'^c  of  the  quicksilver  consumption  goes  into  fulminate 
for  blasting  caps  for  quarrying  and  mining,  as  well  as 
for  ammunition.  In  addition,  a  considerable  amount 
goes  into  the  manufacture  of  drugs.  Some  also  is  used 
in  gold  and  silver  mining. 
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United  States  Steel  Corporation 


T^HE  United  States  Steel  Corporation's  report  on 
operations  during  1918  contains  the  record  of  a 
great  industry  and  describes  its  many  unusual 
activities  made  necessary  by  America's  participation  in 
the  war.  Deviating  from  its  previous  industrial  course, 
the  operations  of  the  corporation  during  the  period 
covered  by  the  report  have  been  multifarious,  and  the 
record  that  has  been  made  under  conditions  of  stress, 
high  costs,  and  labor  uncertainties  reflects  great  credit 
on  the  various  managements,  whose  foresight  and  busi- 
ness acumen  have  made  the  accomplishment  possible. 
The  general  balance  sheet,  condensed,  is  as  follows: 

GENER.AL  BALANCE  SHEET  V    S.  STEEL  CORPORATION 

Year  Ended  Dor   31.  1918 

Assets 

Propertv  acrount.  less  depreciation $1,563,937,122  89 

Advanced  mining  royalties 20.562,090    I  2 

Minint:  royalties 33.9 1  2.076    1  7 

Def  erre<l  rh  a  rgcs 1.751.64941 

Investments 4.947.972  53 

.Sinking  fund  assets 63,370. 1 82  27 

Current  assets • ..  .  883. 1  36.081    69 


Total  assets $2,57 1.61 7, 1 75  08 

Liabilities 

Common  stock 

Preferred  stock 

Stocks  of  subsidiao'  companies  not  held  by  U.  S.  Steel.. 

Bonded  debt,  I".  S.  Steel  Corporation 

Bonded  debt.  subsidiar>'  companies 

Notes  subsidiar>'  companies 

Mortgages  and  purchase  money 

Current  liabilities 

Reserve  funds      

Appropriated  surplus 

Cndivided  surplus 


$508,302,500  00 
360,281,100  00 

434.642  50 
414,928,000  00 
167.718,168  74 
33,912,076    17 

651,952  15 
397,781.482  33 
109.819.917  71 
110.898.914  10 
466.888.421.38 

Total  liabilities $2,571,617,175  08 

Of  the  current  assets,  materials  and  products  on  hand 
are  represented  by  $274,753,600.02;  accounts  receivable, 
$113,810,679.39;  and  cash  on  hand,  $173,806,259.41.  The 
net  income  for  1918  amounted  to  $158,631,856.20,  and 
is  shown  in  condensed  form  in  an  accompanying  table. 
From  the  net  income  is  deducted  $21,728,932.84  in 
interest  and  premiums,  and  an  adjustment  of  $629,- 
453.96  brings  the  balance  to  $137,532,377.32.  Total 
dividends  paid  during  1918  amounted  to  $96,372,027, 
preferred  stock  receiving  Tr  and  the  common  a  5''o 
regular  dividend  and  9*^^  extra.  These  total  $25,219,- 
677  for  the  preferred  and  $71,162,350  for  the  common 
stock.  After  deducting  dividends  and  an  additional 
allowance  of  $12,215,000  to  cover  amortization  of  pro- 
portion of  cost  of  facilities  installed  for  production  of 
articles  contributing  to  prosecution  of  the  war,  $28,- 
935,3.50.32  remains  as  a  balance  carried  forward  to 
undivided  surplus. 

Total  domestic  shipments  for  1918  were:  Rolled  steel 
and  other  products,  12,384,169  tons;  pig  iron,  ingots, 
npiegel,  ferro,  and  scrap,  307,482  tons;  iron  ore,  coal 
and  coke,  1.000,919  tons;  and  sundry  materials  and  by- 
proflncts,  192,925  tons.  Universal  portland  cement 
shipped  equalled  7,707,595  bbl.,  a  decrease  of  25.9% 
from  shipments  of  1917.  Domestic  business  during 
1918  was  valued  at  $1,125,161,264,  an  increase  of  9.6% 
over  that  of  1917. 

The  export  business  for  the  year  was  valued  at  $162,- 
867,991,  a  decrease  of  9,3',  from  that  of  1917.  Ship- 
ments were:  Rolled  steel  and  other  finished  products, 
1,740.817  tons;  pig  iron,  ingots,  and  scrap,  17.120  tons, 
and  sundry  materials  and  byproducts,  2305  tons.  Total 
tons  of  all  kinds  of  materials.  1,760.242.  which  is  a 
decrease   of    19''r    from    shipments    of    1917. 

Operations  of  subsidiary  companies  during  1918  did 
not  reach   the  totals   for  the   preceding  year,   notwith- 


standing the  large  and  constant  demand  for  iron  and 
steel  products.  About  65%  of  the  entire  steel-products 
output  for  the  corporation  was  supplied  to  Government 
departments.  The  total  production  during  1918,  in  com- 
parison  with    results   in   1917,   was   as    follows: 

TOTAL  PRODUCTION  IN  1917  AND  1918 

1917  1918 

Products  Tons  Tons 
Iron  Ore  Mined 

In  the  Lake  Superior  Region 

Mesabi  Range 23.806.268  21.574,526 

Vermilion  Range 1,039.807  808,994 

CoRebir  Range 2,197,554  1,916,220 

.Menominee  Range 1,120,382  1.172,319 

Marquette  Range 491,760  338,344 

In  the  Southern  Region 

Tennessee  Coal.  Iron  4  R.R.  Co,'s  Mines 3.125,998  2.522  536 

Totals 31,781.769       28,332.939 


iiestone  quarried 6,494,917 

al  Mined 

For  use  in  the  manufacture  of  coke 24,554,525 

For  steam,  gas  and  all  other  purposes 6,942,298 


Totals 31.496,823       31.748, 135 


Coke  Manufactured 

In  bee-hive  ovens 1 1. 1 77.247 

In  byproduct  ovens 6.284,428 


Totals 17,461,675 

Blast-Fumace  Production 

Pi?  iron 1  5.460,638 

Spiegel,  ferromanganese  and  silicon...-. 192,290 

Totals 15,652,928 


Steel-Ingot  Production 

Bessemer  ingots 6,405, 390 

Openhearth  ingots 13,879,671 


Totals 20,285,061 

led  and  Other  Finished  Steel 
Products  for  Sale 

Steel  rails  (heavy  and  light  tee  and  girder) 

Blooms,  billets,  slabs,  sheet  and  tinplate  bars.  . 

Plates    

Heavy  structural  shapes 

Merchant  steel,  bars,  hoops,  bands,  slcelp.  etc. 

Tubing  and  pipe 

Wire  rods 

Wire  and  products  of  wire 

Sheets  (black  and  galvanised)  and  tin  plates.. . 

Finished  structural  work 

Angle  splice  bars  and  all  otlicr  rail  joints 

Spikes,  bolts,  nuts  and  rivets 

.Steel  car  wi-  lis,         .  ....,'..''.  1  .!'''.'!'  1  '! 
Sundr)'  stei  I  und  iron  products. 

Totals 


1,594,196 

1,692,348 

1,473.625 

1.004,537 

2.650,970 

1,234,129 

267,071 

1,821,985 

1.740.949 

550.744 

207.846 

91.980 

220,291 

110.014 

282,226 


1,471,508 
1,489,737 
2.171,362 
1.079,601 
2,159,279 
1,190,594 

209.350 
1,445.567 
1.356,119 

503,380 

145.305 
67,514 

141,480 
84.331 

334.356 


14,942.911        1 3.149.483 


Spelter 

Sulphate  of  iron 
Fertiliser 


67.418  41,715 

43.942  42.321 

11.574  12.022 

Bbls  Bbls 

fniversnl  Portland  cement 10,917,000  7.287.000 

Unfilled  orders  of  subsidiary  companies  on  Dec.  31. 
1918.  totaled  7,379,1.52  tons  of  rolled-steel  products,  in 
comparison  with  9,381,718  tons  at  the  close  of  1917. 

Three  general  wage  advances  were  made  during  1918 
to  employees  of  the  subsidiary  manufacturing  and  iron- 

E.MPLOYEES  AND  PAYROLLS 


Employees  of 

Manufacturing  properties 

Coal  and  eoke'prn|>,>rties 
Iron-nre  projH-rtics 
Trannnnrtnlinn  |irn|M'rtM.s, 
Miscellane.ui-  pr<.pertie8.  .  . 

1917 
Number 
198.711 
26.189 
13,198 
26,210 
).750 

268,058 
1347,370,400 

I9IS 
Number 
199.029 
28.378 
12.619 
25.055 
3.629 

T..tal.                      

Total  salaries  and  wages  Daid 

268.710 
$452,663,524 

Average  Salary  fir  Wage  per  Employe  per  Day; 
All  enipliivers,  reclusive  of  general  adminislralive 

and  K.'lbiiK  f,.r.'e  .  $4    lU  $5   33 

Total  cmplovees,  including  general  administrative 

and  selling  fnrce  $4    16  $5  38 

mining  companies,  as  follows:  Apr.  16.  15'"r  ;  Aug.  1, 
10%  ;  and  on  Oct.  I  plants  were  placed  on  the  basic 
eight-hour  day.  with  time  and  one-half  for  overtime, 
which  was  in  effect  an  increase  in  wage  rates  of  about 
10%  The  number  of  employees  and  total  payroll  are 
shown  in  an  accompanying  table. 
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Expenditures  made  during  the  year  for  acquisitions  new  ore  deposits,  additional  surface  land  at  Hibbing, 
of  additional  property,  new  plants,  and  for  extensions  Minn.,  and  the  following  additions  to  plant  construction : 
and  construction,  including  net  stripping  and  develop-  Aragon  mine:  equipping  mine  for  electric  operation, 
ment  expense  at  mines,  totaled  $129,855,038.  The  Norrie-Aurora  mines:  equipping  Norrie  shaft  "A," 
greater  part  of  the  work  was  carried  out  for  the  pur-  East  Norrie  shafts  "C"  and  "D,"  Aurora  shaft  "E"  and 
pose  of  increasing  facilities  and  utilizing  the  existing  Pabst  shaft  "H";  underground  pumping  equipment  at 
capacity  to  its  maximum  to  meet  the  demand  for  steel  Norrie  shaft  "A" ;  central  electric  power  plant  at  Pabst 
of  the  military  and  naval  requirements,  including  the  shaft  "G" ;  equipment  for  sinking  Pabst  shaft  "H." 
Government  shipbuilding  program.  Among  the  im-  Canisteo  district:  additional  boilers  and  electric  generat- 
portant  additions  and  improvements  were:  Construction  ing  equipment  at  power  plant;  extending  power-trans- 
of  modern  shipbuilding  plants  on  the  Hackensack  River,  mission  lines;  equipping  shops  with  electrically  operated 
near  Newark,  N.  J.,  and  on  the  Chickasaw  River,  near  machinery.  Canisteo  mine:  water-supply  system;  car- 
Mobile,  Ala. ;  byproduct  coke  plants  at  Clairton,  wheel  lathe,  account  car-repair  shop  and  locomotive 
Penn.,  Lorain,  Ohio,  and  at  Cleveland,  Ohio,  each  plant  crane.  Arcturus  mine:  track  spreader,  track  shifter 
having  also  benzol  departments;  and  at  Gary,  Ind.,  at  and  tie-tamping  outfit.  Chester  mine:  air  compressor. 
Fairfield,  Ala.,  (the  latter  involving  additional  byproduct  Hartley  mine:  track  spreader  and  track  shifter.  Hib- 
coke  ovens)  ;  and  at  Duluth,  Minn.,  where  a  benzol-  bing  district:  car-repair  shop;  warehouse;  hospital; 
recovery  department  was  installed.  At  the  McDonald  40-in.  boring  mill.  Morris  mine:  ore-crushing  and 
INCOME  1918— u.  s.  STEEL  CORPORATION-  screening  plants.  Leonidas  mine:  car-repair  shop;  en- 
Gross  receipts $:, 744,312,162. 97  larging  general  repair  shop;  coaling  station;  additions 

Operating  charges '■^'^■"°'^^'  ^°  to    power   plant;    rearranging    tracks    from    mine    pit. 

Balance  '^?o??Hii  lo  Eastern   Missabe  district:   new  concentrator  plant   for 

Royalties  and  rentals (9,160,489.  19  ^ 

—  washing    ore;     ore-crushing    plant    and    yard    tracks. 

other  income 2i,'306!334  83  Adams  district:  coaling  station  and  water  tank,  account 

$269,676,335  79  water-supply  system ;   double-track  bridge  over  Duluth 

Less  adjustments  and  charges : ^''^^^'^^'^^  and   Iron   Range  R.R.   tracks.     Virginia   district:    car- 

Totai  earnings .. , $208,281,104.23  repair  shop ;  storage  warehouse. 

Interest  and  depreciation 49,649,248  03  ^  .         »     .■,._,  ,      ■         ^  ,      ■,  ,       .       ,        . 

A   part   of   the   statement   is    devoted    exclusively   to 

Net  income  for  year  ended  Dec.  31,  1918.. $158,631,856.20  ,,         .^        ...  .  , ,  ..       ,  ..     ...  •' ^, 

the  description  of  the  corporation  s  war  activities.    The 

plant  of  the  Carnegie  Steel  Co.  large  additional  expendi-  American  Sheet  and  Tin  Plate  Co.  furnished  nearly  all 

tures  were   made   in  the  installation   of  merchant   bar  the  steel  sheets  used  by  the  War  Department  to  make 

steel  mills,  four  additional  mills  having  been  placed  in  helmets;  the  National  Tube  Co.  designed  and  delivered 

operation  during  the  year.    At  the  Gary,  Ind.,  plant  of  large  quantities  of  gas  shells;  the  American  Bridge  Co. 

the  Indiana  Steel  Co.,  two  new  merchant  bar  mills  and  a  fabricated  a  special  railway  mount  for  naval  guns,  send- 

forged-steel  wheel  plant  were  completed.    The  American  ing  technical  experts  to  France  to  complete  the  work. 

Bridge  Co.  erected  at  Gary  a  plant  for  the  manufac-  The    corporation's    Lake    fleet    organization    contracted 

ture    of    gun    forgings.      The    Christy    Park    plant    of  with  the  Government  to  deliver  at  Montreal  and  Quebec 

the   National   Tube    Co.    was   materially    enlarged,    and  the  boats  commandeered  by  the  Shipping  Board,  some 

equipment  was  installed  for  manufacture  of  torpedo  air-  of  which  had  to  be  cut  in  two  before  they  could  be  sent 

flask  forgings  and  other  war  materials.    At  the  Worces-  through  the  locks.    When  the  Government  conceived  the 

ter  and  New  Haven  plants  of  the  American  Steel  and  project  for  a  giant  ordnance  plant  near  Pittsburgh,  the 

Wire  Co.,  large  additional  expenditures  were  made  for  corporation  was  put  in  charge  of  the  construction  and 

increasing   the   productive   capacity   of   wire   rope   and  operation  of  these  works.    The  corporation  sent  a  special 

cable  and  of  wire  for  military  and  naval  purposes.     At  committee  of  engineers  to  study  the  projectile  plants  of 

several  plants  of  the  American   Bridge  Co.   additional  England,   France,   and   Italy,   and,   besides,   released   64 

special  equipment  was  installed  for  producing  fabricated  of  its  trained  experts  for  the  task  of  erecting  the  new 

shapes  for  ships,  and  expenditures  aggregating  $9,578,-  plant.     The  armistice  brought  the  work  to  an  end. 

774  were   made   at  various  places   for   acquirement   of  

property,    development    of    sites,    and    construction    of  jj  (  T^  '/^TUI  * 

dwellings  for  employees,  and  for  installation  of  public  ^^^  Ol    1  raCtOFS  in  Ure  HaulagC 

utilities  in  connection  therewith.     Nearly  5000  houses         The  ore-hauling  problem  of  the  Phillipsburg  Mining 

were  completed  or  under  erection  during  the  year.     The  Co.,  Phillipsburg,  Mont.,  was  solved  by  the  installation 

outlays   for  these  purposes   were  large,   but  necessary  and   operation   of   three   caterpillar   tractors.      By   this 

to   the   maintenance   of   a   satisfactory   and   permanent  method  of  transportation   the   company  has   been   able 

force  of  employees.  to  overcome  the  handicap  of  bad  roads  and  successfully 

During  1918.  a  total  of  $709,059.82  was  disbursed  in  move  its  ore  from  the  mine  to  the  shipping  point.     Each 

pensions   among   retired   employees.     The  privilege   of  of  the  tractors  handles  six  35-ton  wagons  of  manganese 

subscribing    for    shares    of    common    stock    was    again  ore  to  a  load,  and  hauling  is  done  by  day  and  night  shifts 

offered  to  employees  at  the  price  of  $92  a  share,  under  throughout   the  year.     At   the   completion   of  a   round 

substantially  the  same  terms  as  those  offered  in  past  trip,  each  tractor  is  replenished  with  a  supply  of  fuel 

years.      There   was    expended   during    1918    for    safety  and  oil  and  carefully  inspected  to  see  that  all  bolts  are 

work,  $1,110,064,  and  fatal  and  serious  accidents  showed  tight  and  that  every  part  of  the  mechanism  is  in  proper 

a   decrease   of   7.64%    from    1917.      The    total   amount  working  order.  Periodically  the  cylinder  oil  is  drained 

disbursed  by  all  companies  during   1918  in  connection  out,  the  crank  case  cleaned,  and  a  new,  fresh  supply  of 

with  accident  relief  was  $3,336,459.  oil  put  in.     The  operation  of  the  tractors  has  proved 

During  1918,  the  sum  of  $2,713,166.35  was  spent  by  highly  successful, 

the  iron-ore  mining  subsidiary  of  the  corporation,  and  

,,  ,    ;„ „i„j„„    j.1,^    „„„4.   „r  1      •  1  ■  •--Vbstract    of    an    article,    "Freighting    Manganese    Ore."    which 

the   amount   includes   the  cost  of  exploring  and   opening  appeared  in  caterpillar  Times,  March.  1919. 
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Business  Opportunities  in  France 

Ever  since  the  first  appearance  of  the  flaming  pub- 
licity campaign  in  the  United  States  regarding  the 
opportunity  for  business  in  France  the  sentiment  here 
has  been  frankly,  "France  pour  les  Fran^ais."  Our 
American  publicity  was  so  pronounced  that  we  seemed 
to  consider  France  as  our  commercial  colony.  The  re- 
sult was  that  sentiment  against  importations  developed 
to  such  an  extent  that  it  has  not  been  possible  for  linen 
manufacturers  in  the  north  to  import  machinery  from 
England  which  is  manufactured  nowhere  else  than  in 
England. 

Only  lately  has  the  pendulum  begun  to  swing  back- 
ward, and  the  authorities  are  naturally  waiting  for  the 
expression  of  public  opinion  against  the  present  policy 
of  exclusion.  A  stable,  normal  condition  will  be  reached 
when  the  equipment  required  for  home  industries  is 
admitted  freely  and  merchandise  which  is  produced  in 
France  is  heavily  protected  or  even  practically 
excluded.  At  the  present  moment  this  e.xclusion  is  car- 
ried so  far  that  French  industry  itself  is  suffering 
greatly,  but,  as  already  explained,  sentiment  is  changing. 

In  the  meantime,  and  for  several  months — -perhaps  a 
year,  and  certainly  not  before  peace  is  signed — the 
American  exporter  should  expect  little  business  from 
France.  One  of  the  straws  which  shows  the  change  in 
the  direction  of  thought  here  is  the  proposed  perma- 
nent exhibit,  near  Passy.  A  syndicate  of  French  capi- 
talists has  been  formed  to  build  a  commercial  center 
in  which  to  house  the  sales  offices  and  display  rooms  of 
both  foreign  and  domestic  manufacturers.  The  idea 
is  to  convince  the  foreign  manufacturer  that  he  should 
be  represented  in  this  permanent  exposition;  and  cer- 
tainly no  such  venture  would  succeed  under  the  present 
restrictions  as  to  imports.  Another  indicator  is  the 
fact  that  the  owner  of  a  large  office  building,  which  is 
about  completed,  is  making  it  strictly  modern  and  Amer- 
ican, and  expects  to  fill  it,  to  a  large  extent,  with 
American  occupants.  This  would  be  impossible  if  the 
present  policy   wore  maintained. 

Much  has  been  written  regarding  deliberate  damage 
done  by  the  Germans  to  the  manufacturing  plants  in 
the  neighborhood  of  Lille.  The  machinery  that  wa.s 
not  touched,  however,  is  in  a  useless  condition,  due  to 
the  action  of  the  weather  and  the  elements  during 
the  four  years  of  war  and  idleness,  so  that  all  must  be 
replaced.  It  is  quite  possible  to  lay  too  much  stress  on 
what  the  Boche  did,  and  not  enough  on  what  must  be 
done  to  reestablish  the  industries.  Many  soldiers  are 
being  demobilized  and  many  are  without  employment. 
This  is  .so  true  that  the  hotels  are  able  to  employ  waiters 
at  $14  per- month,  chambermaids  .-it  ?!t  per  month,  and 
elevator  boys  at  nothing  per  month.  The  majority  of 
the  hotel  gucst.s  are  foreigners,  who  do  not  appreciate 
these  condition!*. 

A  recent  order  for  grinding  machinery  included  4- 
in.  balls,  but  it  was  found  impossible  to  purchase  these 
in  France,  although  one  of  the  easie.it  and  simplest  of 
foundry  producti.     It  is  difficult  to  hope  for  any  great 


industrial  change  until  after  peace  is  signed;  and  one 
of  the  points  which  is  giving  great  concern  to  the  finan- 
ciers is  the  question  of  exchange,  and  what  will  become 
of  the  franc  when  international  trade  is  free  of  all 
restraint,  except  of  import  duties. 

It  seems  likely  that  the  American  trader  who  has. 
installed  himself  in  France  is  six  months  to  a  year  too 
early.  MARK  R.  Lamb. 

Paris,  Feb.  28,  1919. 


About  Spanish 

The  editorial  in  the  JIar.  29  issue  of  the  Journal  on 
the  Spanish  language  fails  to  include  one  aspect  of  the 
matter.  You  say:  "American  mining  companies  in  Chile 
and  Peru  doubtless  like  to  engage  men  with  a  knowledge 
of  Spanish,  but  they  would  probably  prefer  those  who 
have  acquired  it  in  the  field."  But  how  about  the  na- 
tives of  Chile  and  Peru;  are  they  not  deserving  of 
some  consideration?  The  mining  engineer  who  has 
learned  Spanish  in  the  field  has  usually  acquired  it  from 
the  peo7}s,  and,  consequently,  in  his  official  or  social 
intercourse  with  educated  natives,  he  has  no  other 
means  of  communication  than  peon  Spanish.  To  that 
extent  he  suffers  in  their  estimation  and  in  his  own 
dignity.  In  the  same  way  a  foreign  manager  in  this 
country  who  commanded  no  better  English  than  is 
spoken  by  immigrant  laborers  T^ould  suffer  in  our 
estimation. 

Learning  the  language  in  the  field  has  also  the  draw- 
back that  the  dialect  of  one  country  or  district  is  of 
little  value  in  another,  whereas  Castilian  is  understood 
and  respected  wherever  Spanish  or  its  derivatives  are 
spoken.  Like  most  things  worth  while,  it  is  difficult  to 
acquire,  but  offers  a  bonus  on  its  utilitarian  value  as 
the  gateway  to  one  of  the  richest  of  literatures. 

New   York,   Apr.    1,    1919.  H.    H.    Knox. 

[The  criticism  is  welcomed,  and  the  point  made  by  Mr. 
Knox  is  well  taken.  Nevertheless,  we  would  like  to 
dissociate  ourselves  from  the  idea  that  the  engineer 
must  necessarily  acquire  his  Spanish  from  the  laboring 
class — a  conclusion  which  was  neither  implied  nor 
anticipated.  We  said :  "A  new  language  can  best  be 
.itiidied  after  one  reaches  the  country  where  it  is 
spoken,"  and  such  an  opinion  can  hardly  be  construed 
as  advocating  the  acquisition  of  pron  Spanish  unin- 
telligible to  the  lietter-dass  native.  Needless  to  sav, 
we  are  thoroughly  appreciative  of  and  in  whole-hearted 
agreement  with   Mr.   Knox's  closing  remark. — Editor.] 


Standardization  of  Salaries 

The  thoughtful  editorial  on  the  "Standardization  of 
Salarie8"_that  a|)pcarcd  in  the  Journal  of  Mar.  8  should 
be  read  by  all  engineers.  The  attempt  on  the  part  of 
the  American  Association  of  Engineers  to  evolve  a 
schedule  is  commendable,  and  should  find  ready  support. 
It  is  the  lower-salaried  men  that  have  the  greatest  diffi- 
culty in  securing  compensation  ade<iuate  to  their  needs 
and  commensurate  with  their  attainments.     The  very 
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nature  of  their  employment,  the  relatively  small  g-roups 
that  exist  in  any  one  locality,  prevent  the  determination 
of  anything  like  a  standard  salary  for  particular  kinds 
of  engineering  work.  The  numbers  of  young  graduates 
that  scatter  out  into  engineering  fields  each  year,  and 
who  are  ready  to  try  any  job  at  almost  any  salary  in 
order  to  get  a  start,  undoubtedly  complicate  the  situa- 
tion. I  am  also  of  the  opinion  that  the  low  starting 
salaries  have  some  influence  in  keeping  down  the  sal- 
aries that  as  a  rule  are  offered  for  more  responsible 
positions. 

Employers  are  to  be  blamed  for  their  shortsighted- 
ness in  keeping  men  on  low  salaries,  for,  when  such  men 
leave,  the  expense  required  for  their  replacement  and 
the  interruptions  to  the  regular  course  of  the  work,  not 
to  mention  the  actual  money  loss  that  may  result  from 
mistakes,  involve  an  expenditure  that  in  the  aggregate 
is  greatly  in  excess  of  the  salary  increases  that  might 
have  retained  the  men.  Although  the  turnover  is  not 
as  great  as  in  the  case  of  labor,  it  is  large  enough  to 
be  well  deserving  of  consideration. 

Much  is  heard  of  welfare  for  the  working  man,  and 
there  is  a  great  deal  of  talk  of  profit-sharing  for  him, 
but  nothing  is  said  about  the  man  in  intermediate  posi- 
tion. He  is  like  the  "common  people" — presumably  able 
to  take  care  of  himself  and  not  supposed  to  raise  any 
objection.  Still,  it  is  difficult  to  prevent  him  from 
making  comparisons,  and  the  conviction  that  there 
should  exist  an  organization  to  further  his  interests  will 
arise  and  persist.  I  am  not  in  favor  of  an  organization 
similar  to  the  labor  union,  but  I  believe  that  the  national 
societies  might  find  this  a  fertile  field  of  endeavor.  Why 
should  they  not  look  into  the  problems  that  confront 
the  younger  members  of  their  organizations.  Why 
should  they  not  stand  for  adequate  compensation  in 
the  starting  and  intermediate  positions?  They  had  to 
struggle  through  the  mill  themselves,  and  are  in  a 
better  position  to  appreciate  the  difficulties,  and  to  take 
effective  steps,  than  employers.  METALLURGIST. 

New  York,  Mar.   15,  1919. 


Steam  Economics  in  Simple  Terms 

Mr.  Worcester's  article,  "Steam  Economics  in  Simple 
Terms,"  which  appeared  in  the  Journal  of  Mar.  29, 
reminds  me  strikingly  of  a  similar  experience  of  mine. 
On  p.  562,  in  speaking  of  hand-operated  cutoffs  and 
valves,  he  tells  of  a  remarkable  experience  in  which  he 
made  a  considerable  saving  for  a  company  by  teaching 
the  engine  room  men  to  use  the  cutoff  instead  of  regu- 
lating the  engine  by  means  of  the  throttle  valve,  and 
received  a  substantial  remuneration  for  so  doing.  The 
remarkable  parts  of  the  story  are,  first,  that  he  was 
allowed  to  monkey  with  the  machine  at  all,  and,  second. 
that  he  was  paid  anything  for  his  trouble.  Probably 
his  boss  had  more  confidence  in  him  than  my  boss  had 
in  my  ability. 

Immediately  after  being  graduated  from  college  I 
worked  at  a  mine  in  Colorado  where  there  was  a  steam- 
driven  air  compressor  which  had  a  hand-operated  cutoff 
valve.  For  some  reason  I  was  chosen  as  the  man  to 
run  this  compressor  during  the  night  shift.  The  reason 
for  this  strange  choice  could  not  have  been  because  I 
was  a  licensed  steam  engineer,  for  no  one  there  knew 
I  had  ever  held  such  a  license.  Whether  it  was  because 
they  thought  the  job  required  no  particular  knowledge, 
or  for  the  reason  that  no  one  else  cared  for  a  12-hour 
night  job  all  alone  in  the  power  house,  I  never  knew. 


The  former  engineer,  who  had  operated  the  plant  for 
many  years,  showed  me  all  the  intricacies  of  the  machine 
and  the  job  for  a  couple  of  shifts,  until  I  was  considered 
sufficiently  informed  to  assume  the  great  responsibility 
alone.  The  cutoff  valve  was  set  at  one-half,  and  should 
never  be  touched,  according  to  instructions.  However, 
as  soon  as  I  was  alone,  I  opened  the  throttle  valve 
wide,  carried  a  full  100  lb.  of  steam,  and  regulated  the 
compressor  by  means  of  the  cutoff  valve,  which  saved 
me  some  labor  in  the  way  of  firing  the  boiler.  Next 
morning  the  old  engineer  came  in  unexpectedly  and 
caught  me  in  the  act  of  regulating  this  valve.  Words 
can  hardly  describe  his  horror  and  indignation  that  I 
should  touch  that  sacred  part  of  the  mechanism.  I 
would  have  something  smashed,  and  might  easily  blow 
up  the  plant,  if  I  did  not  follow  instructions.  Words 
from  me  only  added  fuel  to  the  fire,  and  I  was  threatened 
with  discharge.  Later  I  had  an  opportunity  of  taking 
this  question  up  with  the  manager,  but  he  felt  that 
I  should  continue  to  run  the  engine  as  it  had  always 
been  run.  Still  later  I  explained  the  case  to  the  master 
mechanic  as  lucidly  as  I  could  and  in  as  many  ways 
as  I  could  think  of.  He  was  willing  to  admit  that 
perhaps  I  might  be  correct  theoretically,  but  practically 
they  had  found  it  best  to  leave  the  cutoff  at  one-half 
and  regulate  the  machine  by  means  of  the  throttle.  It 
had  always  been  done  that  way,  and  something  might 
happen  if  I  started  to  do  differently.  They  all  agreed 
that  I  would  be  fired  should  I  persist.  Consequently 
I  had  to  use  the  throttle  valve  until  all  visitors  had' 
retired,  and  be  sure  that  the  cutoff  was  left  at  one-half 
when  I  went  off  shift. 

Evidently  the  wise  heads  had  some  consultations  -on 
this  point,  for  the  old  engineer  later  said  in  way  ©f 
apology,  "I  suppose  you  fellers  do  learn  a  lot  of  things 
back  East.  I  don't  know  as  it  would  do  any  particular 
harm   to   move   that  there  wheel,   only   we   never   do." 

Dover,  N.  J.,  Apr.  16,  1919.         A.  O.  Christensen. 


Calibration  of  Base-Metal 
Thermocouples 

In  the  Mar.  22  issue  of  the  Journal  I  note  a  letter 
from  Prof,  W.  F.  Dietrich,  of  Stanford  University,  in 
regard  to  an  article  of  mine  on  the  "Calibration 
of  Mar.  8.  I  agree  with  Professor  Dietrich  that  a 
of  Base-Metal  Thermocouples,"  published  in  the  Journal 
correction  factor  must  be  applied  to  the  cold-junction 
temperature  of  the  rare-metal  couple,  as  indicated,  and 
this  was  done  in  the  case  of  the  sample  calculation 
given,  but  mention  was  inadvertently  omitted.  That  is, 
the  temperature  of  16.8°  C,  as  given,  was  the  corrected 
temperature,  the  factor  used  being  0.55,  which  is  the 
correction  factor  for  the  particular  couple  used,  in  the 
range  650^  to  1000""  Centigrade. 

The  factor  in  the  case  of  the  base-metal  couples  was 
purposely  neglected,  because  I  consider  it  an  ultra 
i-efinement  when  the  normal  errors  in  practice  are  taken 
into  consideration. 

I  am  aware  of  the  fact  that  couples  calibrated  at  one 
temperature  may  not  hold  the  same  calibration  factor 
for  another,  but  I  think  that  my  statement  that  the 
correction  to  be  applied  to  the  base-metal  couple  (10' 
F.)  is  correct.  I  had  previously  stated  that  it  was 
desired  to  control  the  temperature  within  the  range  of 
about  1000°  to  1600°  F.  It  was  also  mentioned  that 
the  couple  was   calibrated   within   this   range. 
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I  agree  with  Prof ej  -or  Dietrich  that  I  have  carried 
my  figures  to  more  decimal  places  than  neces.sary,  and 
I  would  not  do  so  in  practice.  It  was  done  in  the 
sample  calculation  merely  to  .show  the  .steps  in  detail. 

One  additional  correction  should  be  made  at  this 
time,  also.  The  article  read  that  I  used  one  couple  of 
Pt  and  one  of  Pt-Rh,  whereas  it  should  have  read 
that  there  were  two  Pt  +  Pt-Rh  couples  used. 

C.  S.  Grouse, 

Professor  of  Metallurgy,  University  of  Kentucky, 
Lexington,  Ky.,  Apr.  2,  1919. 


Setting  Anchor  Bolts  With  Sulphur 

The  description  of  grouting  an  engine  bed  with  sul- 
phur that  appeared  in  the  Journal  of  Feb.  8  suggests 
another  similar  use  of  sulphur  at  mine  power  plants, 
i.e.,  that  of  setting  an  engine  or  hoist  on  an  old  foun- 
dation which  has  no  appropriate  anchor  bolts.  To  do 
this,  anchor  bolts  are  prepared  as  usual,  excepting  that 
the  bottom  end  is  split  but  not  opened  out.  Iron  wedges 
are  then  made  and  driven  into  the  split,  just  far  enough 
to  secure  a  firm  hold.  Holes  are  drilled  in  the  founda- 
tion large  enough  to  allow  the  bolt  to  go  in  easily.  The 
bolt  is  inserted,  and  after  the  nut  is  placed  in  position  to 
protect   the   threads,   the   bolt   is   driven   down   on   the 


METHOD  OF  PREP.VKING  ANCHOR  BOLTS 

wedge,  which  forces  the  wings  apart,  as  shown  in  the 
sketch.  Molten  sulphur  is  then  poured  in  around  the 
bolt,  and  in  half  an  hour  is  set  hard  enough  to  hold 
the  machinery  in  place. 

A  man-hoist  at  the  Esperanza  mine  at  El  Ore,  Mexico, 
that  handles  triple-deck  cages  with  27  men  per  trip,  has 
been  anchored  in  place  for  over  eight  years  by  means 
of  bolts  set  in  this  manner,  with  no  sign  of  loosening  yet. 
Ag  noted  in  the  article  on  grouting  mentioned  above, 
care  must  be  taken  in  melting  the  sulphur  not  to  over- 
heat it.  Frederick  MacGoy. 

Jerome,  Ariz.,  Feb,  15.  1919. 


Improved  Mexican  Conditions 

We  noted  with  much  interes*.  the  article  appearing  in 
the  Mar.  22  i.ssue  of  the  Jomnnl.  by  "American  Engi- 
neer," and  believe  the  closing  paragraph  summarizes  the 
Mexican  condition.^  better  than  any  other  article  we 
have  seen  on  the  subject. 

Operations  on  our  properties  in  Mexico  were  .sus- 
pended in  1914,  but  we  have  managed  to  protect  the 
titles,  and  have  rpf°nt]y  succeeded  in  rebuilding  the 
El  Favor-Moloioa  mill.  Operations  were  started  on  Veh. 
22.  Only  15  of  the  35  stamps  are  in  operation,  but 
the  remainder  of  the  mill  will  be  completed  at  an  earlv 
date.  Shipments  of  high-grade  ore  were  being  made  to 
the  .smelter  while  reconstruction  was  going  on.  and, 
altogether,  22  cars  have  been  sent  out. 

The  cost  of  marketing  this  ore  is,  of  course,  high  un- 


der existing  conditions,  but  at  the  present  price  of  sil- 
ver the  transaction  leaves  us  a  satisfactory-  margin  of 
profit.  A  number  of  our  stockholders  recently  made  a 
trip  of  inspection  to  the  properties.  The  party  was 
given  special  consideration  and  attention  all  through  the 
country.  It  entered  by  the  Port  of  Laredo,  going 
through  Mexico  City,  where  a  stop  was  made,  and  thence 
to  Guadalajara,  and  made  side  trips  out  on  the  National 
lines  and  the  Southern  Pacific  to  our  different  prop- 
erties. The  return  was  over  the  same  route.  The 
party  has  traveled  over  Mexico  for  two  weeks,  both  by 
train  and  mule,  without  accident  or  difficulty. 

Makeever  Brothers. 
New  York,  Mar.  28,  1919. 


Concerning  Ricketts  &  Co.,  Inc. 

Our  attention  has  been  called  to  an  article  on  p.  542 
of  the  Mar.  22  issue  of  the  Journal  headed  "Dr.  A.  R. 
Ledoux."  A  sentence  in  this  article  reads  as  follows: 
"After  the  partnership  with  the  late  Dr.  P.  de  P. 
Ricketts  was  dissolved,  Dr.  Ledoux  continued  to  carry 
out  professional  work  in  the  same  office,  the  name  of 
the  firm  being  changed  from  Ledoux  &  Ricketts  to  A.  R. 
Ledoux  &  Co."  This  is  considered  by  our  clients  to 
indicate  that,  owing  to  the  death  of  Dr.  Ricketts,  the 
firm  of  Ledoux  &  Ricketts  dis.solved,  and  that  this  dis- 
solution happened  only  recently. 

As  a  matter  of  accuracy.  Dr.  P.  de  P.  Ricketts  and 
Dr.  A.  R.  Ledoux  formed  a  limited  partnership  in  the 
year  1881,  which  was  to  last  for  five  years.  At  the 
expiration  of  this  time,  namely  in  1886,  the  firm  of 
Ledoux  &  Ricketts  was  dissolved  by  mutual  consent,  and 
the  two  firms  of  A.  R.  Ledoux  &  Co.  and  Ricketts  & 
Banks  were  formed.  The  firm  of  Ricketts  &  Banks 
was  later  dissolved,  and  the  firm  of  Ricketts  &  Co.. 
Inc.,  was  formed  and  we  have  been  carrying  on  our 
professional  work  for  a  number  of  years,  and  still  are 
carrying  it  on,  with  a  greatly  enlarged  laboratory  and 
staff.  Our  offices  are  at  280  Madison  Ave.  and  our 
laboratories  are  at  7  Dutch  Street. 

Ricketts  &  Co..  Inc. 

New  York.  Apr.  3,  1919. 


Ball  Milling  and  Flotation 

It  would  appear,  from  the  letter  published  in  the 
Mar.  8  issue  of  the  Joiinial,  that  the  writer,  A.  P. 
Watt,  is  unacquainted  with  the  facts  as  to  the  opera- 
tion of  the  Marcy  mill  at  the  experimental  plant  at 
Inspiration.  To  be  correct,  it  was  first  used  as  an 
intermediate  machine,  but  at  the  time  of  the  carrying 
out  of  the  flotation  work  under  consideration  it  was 
producing  a  finished  product. 

I  differ  from  Mr.  W^ntt  in  his  conclusion  that  the 
size  of  the  sulphide  particles  in  the  overflow  of  the 
ball-mill  product  is  determined  by  the  cla.ssifier  alone. 
Classifier  capacity  is  of  great  importance  in  lessening 
the  amount  of  overground  material;  but  in  overflow 
mills  the  sulphide  particles  show  the  same  amount  of 
overgrinding  as  the  gangue  particles,  no  matter  what 
the  classifier  capacity  is.  This  overgrinding  does  not 
affect  the  saving  to  any  extent  in  flotation,  but  is  a 
disadvantage  in  water  concentration.  In  cyanidation. 
where  the  metals  are.  for  the  most  part,  contained  in  the 
sulphides,  the  overgrinding  of  the  sulphide  particles  is, 
naturally,  of  considerable  benefit. 

C.  T.  Van  Winkle. 

Salt   Lake  City.   Utah.   Mar.  29.   1919. 
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New  methods  of  analysis  and  experimental  control 
are  evolved  from  day  to  day;  and  the  helpful  in- 
fluence of  fresh  -ideas  and  old  but  pertinent  facts 
clothed  in  new  language  or  presented  from  a  new 
point  of  view  cannot  be  overestimated.  A  number 
of  notes  are  appended  dealing  ivith  a  variety  of 
subjects  of  interest  to  those  engaged  in  laboratory 
work;  but  many  other  ideas  fail  to  bring  credit  to 
their  sponsors  and  do  not  achieve  the  broader  pur- 
pose of  successful  experimentation  for  lack  of  pub- 
licity. Hidden  lights  are  futile.  The  value  of  an 
effort  can  be  estimated  only  after  it  has  been  made. 
The  compilation  of  even  a  short  note  on  a  point  of 
interest  may  open  up  avenues  of  thought  and  re- 
search, leading  to  further  investigation  and 
achievement.  The  intention  to  publish  either  facts 
or  opinions  should  result  in  introspection  and 
the  cultivation  of  a  greater  degree  of  accuracy. 
No  achievement  is  self-sufficing — it  must  inevitably 
fade  in  importance  and  be  replaced  by  a  desire 
toward     a     greater     and     more     serious     effort. 


Analysis  of  Graphite  Ores* 

A  sample,  weighing  0.2000  to  1.0000  gm.,  depending 
on  the  relative  amount  of  graphitic  carbon  present,  is 
placed  in  a  100-c.c.  evaporating  dish  with  25  c.c.  of 
1  to  1  HCl,  heated  over  a  hot  plate  for  15  min.,  filtered 
through  a  filter  of  ignited  asbestos,  and  washed  with 
hot  water  until  free  from  chlorides.  The  filter  and  the 
residue  are  then  transferred  to  a  porcelain  or  platinum 
boat  and  dried  on  the  hot  plate.  The  boat  containing 
the  residue  is  transferred  to  the  tube  of  a  combustion 
furnace  and  burned  in  a  stream  of  oxygen  gas,  the 
COj  formed  being  collected  in  a  potash  bulb  with  a 
30%  KOH  solution.  The  combustion  tube  should  con- 
tain some  fused  lead  chromate  to  retain  any  sulphur 
that  may  be  present. 


Rapid  Carbon  Dioxide  Determination 

By  a.  GRAiGt 

Having  occasion  to  test  for  small  amounts  of  car- 
bonate in  factory  control  work,  I  found  the  apparatus 
to  be  described  convenient,  and  the  results  obtained 
were  fairly  accurate  for  low  percentages. 

The  generator  shown  in  the  sketch  is  made  of  a  test 
tube  shortened  to  a  convenient  length.  The  pipette 
bulb  may  be  made  by  blowing  out  a  piece  of  thick-walled 
tubing  of  small  diameter  to  a  capacity  of  about  2  c.c. 
The  tube  A  extends  below  the  stopper  just  far  enough 
to  connect  a  rubber  tube.  The  tube  B  is  made  long 
enough  to  dip  into  a  small  beaker  for  filling.  B  and 
the  pipette  are  connected  by  a  rubber  tube  and  pinch- 
cock,  so  that  air  from  the  generator  replaces  the  acid 

♦Abstracted    fiom    pamrhlet    No.    i    of    the    War-Minerals    In- 
vestigation  Series.   U.    S.    Bureau   of   Mines,   by   George    D.    Dub. 
t.\meritan   Reclaiming  and   Refining  Co..  Jersey  City.  N.  J. 


falling  from  the  pipette.  C  leads  to  the  gas  burette, 
for  which  I  use  two  ordinary  50-c.c.  burettes.  C  is 
continued  in  one  piece,  turned  across  and  down,  and 
stoppered  into  the  top  of  one  of  the  burettes,  so  that 
the  generator  hangs  from  it  without  other  support,  but 
is  sufficiently  flexible  to  allow  of  being  shaken. 

To  fill  the  pipette,  attach  a  rubber  tube  to  A  and 
suck  the  acid  up  through  B.  Concentrated  HCl  is  best, 
as  CO,  is  not  appreciably  soluble  in  the  small  amount 
used.    Then,  as  a  standard,  weigh   0.2  gm.   of  ignited 


APPAU.vns    FOR    iiliTER.MINIXG    CO, 

Na.COj  into  the  dry  test  tube.  A  50-c.c.  graduate 
makes  a  convenient  holder.  Fill  the  open  burette  and 
raise  it  in  the  hand  until  the  water  rises  to  the  "0" 
of  the  closed  burette,  leaving  enough  in  the  open' 
burette  for  leveling.  Close  the  stop-cock  of  one  of  the 
burettes,  return  the  open  burette  to  its  stand,  connect 
the  generator,  level,  and  read  the  burette,  taking  care 
not  to  allow  the  hands  or  breath  to  warm  the  inclosed 
air.  Then  open  the  pinch-cock  of  the  generator,  allow- 
ing the  acid  to  fall  drop  by  drop  until  the  action  ceases. 
Shake  the  generator  by  the  pinch-cock  to  make  sure 
that  the  acid  has  reached  all  the  carbonate.  Then  level 
the  burette  and  read  it,  taking  the  increase  in  volume 
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as  CO,.  The  volume  of  gas  will  be  about  47  c.c,  as 
under  room  conditions  gases  have  almost  exactly  90"^c 
of  their  standard  weight.  This  is  true,  of  course,  only 
near  sea  level.  The  tests  should  then  be  made  at 
once,  without  allowing  the  temperature  of  the  room 
to  change.  Greater  accuracy  may  be  obtained,  particu- 
larly when  caustic  alkalies  are  tested,  if  the  generator 
is  immersed  in  water  at  room  temperature  during  the 
reaction  and  the  reading  of  the  burette,  though  time 
is  saved  if  the  heat  developed  is  so  small  as  to  be 
negligible  and  this  precaution  is  omitted.  The  result 
may  be  calculated  by  means  of  the  following  factors: 
0.0830  -H  c.c.  of  standard  reading  X  c.c.  of  test  reading 
:^  grams  CO.  in  test. 


walled  rubber  tubing  is  used,  of  i-in.  outside  diameter, 
so-called  nitrometer  tubing,  a  tight  joint  can  be  made 
by  merely  inserting  the  end  in  the  funnel  mouth. 


Nomenclature  ot  Sodium  Compounds* 
By  Roger  C.  Wells 
The  name  soda  was  originally  used  for  the  basic  part 
of  sodium  compounds  to  mean  the  oxide,  Na,0,  the 
name  being  analogous  to  those  of  other  oxides.  How- 
ever, it  has  long  been  used  in  trade  for  the  carbonate 
and  in  household  economy  for  the  bicarbonate  and  the 
hydrated    carbonate,    known    as    sal    soda,    and    is    fre- 


Estimation  of  Cyanogen  in  Cyanide* 
By  Roger  C.  Wells 

Analysts  are  accustomed  to  determine  only  the  cy 
anide  radical  in  cyanides,  as  their  value  depends  on  the 
cyanogen  content,  but  it  has  long  been  customary  to 
report  the  cyanogen  as  potassium  cyanide.  As  pure 
potassium  cyanide  contains  40'"f  and  sodium  cyanide 
53''f  of  cyanogen,  it  follows  that  sodium  cyanide  may 
be  reported  as  carrying  more  than  100"^,^  of  potassium 
cyanide.  This  also  allows  very  impure  sodium  cyanide 
to  be  sold  as  97  or  98''c  potassium  cyanide,  but,  needless 
to  say,  the  potassium  salt  is  not  now  largely  used.  R.S- 
cently  sodium  cyanide  has  been  selling  on  the  basis  of 
its  actual  sodium-cyanide  content,  the  highest  grade 
being  96  to  98%  sodium  cyanide  (NaCN)  :  or  cyanogen 
51  to  52f'f.  The  old  "98';^  KCN"  carried  about  39^ 
of  cyanogen.  Four  pounds  of  sodium  cyanide  are  there 
fore  chemically  equivalent  as  a  solvent  to  about  5t1). 
of  the  old  "KCN." 


TRADE  NAMES  AND  FOK.MUI.AE  OF  SODIUM  COMPOUNDS 


Trade  Name 

Soda  aah 

Sodium  rarhonate  n)..nohydrat;\ 
.^odiumst'squi' arbunMte,  trnna.  . 
Sal  soda.  waflhinjK   soda,    crystal 

carbonate 

Bicarlx>nate  of  soda,    h  a  k  i  n  k 

BfKla.  flalrrattja 

Caustic  soda 

Soda  lime 

Borax    ] 

Tincal / 

Sodium  hyposulphite ' 

"Hypo  "     ; 

Yellow  pnjjwiatc  of  soda 

RmJ  prusfliatc  of  soda    

Sodium  nitroprusside 

S^lt  cake 

Niter  cake 

Gla'iber'ft  salt 

Chile  8altp4-ter 1 

Soda  Biter. / 


Na.CO, 

Na.CO.  .  H,0 

Na.CO.  .  NaHCO,.2H.O 

.Va.CO,     1011,0 


NallCO,      

NaOH 

NaOH+CaO 

N0.B4O,.   lOH.O 


Percentage 

98-100  Na.CO, 

R5-86Nn,UO,    

47  N'a.rt),.  17  NaHCO, 

37. 1  .N'a.CO,    


52.9Na,B.O, 


Chemical  Name 
Sodium  carbonate. 
Sodium  carbonate  monohydrate. 
Hydrated  sodium  carbonate-sodium 

Hydrated  sodium  carbonate. 

Sodium  bicarbonate  or  acid  sodium  ca 
Smiium  hydroxide. 
Sodium  hydroxide  and  calcium  oxide. 
Sodium  tetraborate. 


Na.S.O,.   5H,0 

Na.Fc(CN),     

Na.FetCN), 

Na.Fe(CN),NO.  ZII.O. 
Na.Sq, 


Naksd.......;. 

Na,SO..  lOH.O 

NaNO, 


64Na,S,0, Sodium  thiosulpbatc. 

1 00  Nn.Fe  (CNT  , Sodium  ferrocyanidc. 

100  Na.Fc  (CN),    Sodium  ferricyanidc. 

88  Na.Kc  (CN),NO Sodium  nitroprusside. 

98-100  Nb.SO. Sodium  sulphate. 

78  NallSO.    Sodium  bisulnhate  or  sodium  a 

44  1  Na.SO, Hydrated  sodium  sulphate. 

95-96  NaNO,     So<lium  nitrate. 


quently  applied  indiscriminately  to  all  compounds  of 
so<lium  as  "nitrate  of  soda."  The  better  usage  is  to 
call  such  substances  "sodium"  compounds — for  instance 
"sodium  nitrate" — to  prevent  ambiguity. 

The  accompanying  table  gives  the  various  trade  names. 
the  chemical  formula  of  the  important  constituent,  the 
u.sual  percentage  of  the  compound  designated  in  the 
marketed  product,  and  the  ordinary  chemical  name. 


Separating  Mi.xed  Oilsf 

By  Paul  W.  Prather 
As  is  Well  known  to  anyone  who  has  to  make  a  sepa- 
ration of  mineral  and  saponifiable  oils,  one  of  the  most 
troublesome  conditions  is  the  formation  of  an  emulsion 
after  shaking  the  soap  solution  with  ether  in  a  scpara- 
tory  funnel.  The  emulsion  can  be  rapidly  destroyed  by 
the  simple  procedure  of  applying  the  hose  of  a  good 
suction  pump  to  the  mouth  of  the  funnel.  In  a  few 
seconds  the  ether  will  boil  and  the  emul.-^ion  disappears, 
leaving  a  sharp  line  of  dfrnarcation  between  the  ethereal 
layer  and  the  aqueous  .solution.     If  a  piece  of  heavy- 

•Ahslracle*!    from    "Mlnernl    Ile^oiirrod    of   Ihp  T'.    S..    1917  —  II." 
p.   307 

♦  Abolriictpd  from  Oteminl-Analyfl. 


Parting  Gold-Silver  Prills 

By  D.  E.  Charlton 

The  process  to  be  described  suggests  a  method  which 
may  be  used  in  heating  the  porcelain  crucibles  contain- 
ing the  parting  solution;  and,  where  adopted,  has 
resulted  in  a  saving  of  heat  and  the  elimination  of  un- 
necessary paraphernalia: 

After  "blicking"  has  occurred,  the  cupels  are  removed 
from  the  muffle,  placed  in  the  same  relative  position  on 
an  asbestos-covered  board,  and  the  buttons  removed. 
The  buttons  arc  then  brushed,  weighed,  and  flattened  if 
necessary,  and  dropped  into  the  crucibles  for  parting. 
The  latter  arc  placed  on  the  now  partly  cooled  cure's, 
each  button  occupying  its  original  cupel.  Provided  there 
are  not  too  many  buttons  to  be  weighed,  it  will  be  found 
that  sufficient  heat  is  retained  in  each  cupel  to  complete 
the  parting,  and  the  acid  solution  will  not  boil  over 
unless  the  crucibles  are  placed  in  the  cupels  too  soon 
after  their  removal  from  the  muffle,  or  unless  only  a 
.jmall  amount  of  acid  is  used.  The  same  method  may 
be  adopted  for  drying  the  prill,  after  the  parting  solu- 
tion has  been  poured  off  and  the  gold  washed,  previous 
to  brightening. 

•Excprpt  from  "Mineral  Ue»oiirc«-ii  of  the  I '..•'..  1917 — II,"  p.  326 
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Company  Reports 
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New  Cornelia  Copper  Co.  ^"^'t-  providing  storage  for  a  fifth  water  wash.  This 
In  the  annual  report  of  the  New  Cornelia  Copper  Co.,  ^^"'^  ^^^  ^^^"  P"*  ^"  operation  and  has  resulted  in  an 
L.  D.  Ricketts  states  that  during  1918  the  production  '"""t^ff  ''"'•'"^  "^"""'^^  ^  °\';?^?Z  ^^^  *°"  °^  °''^- 
of  copper  was  as  follows:  Electrolytic  cathodes,  31,-  ,.  At  the  main  pumping  plant  at  Well  No.  1  a  new  sta- 
264.642  lb.;  returnable  copper  in  cement  copper  shipped,  *'°"  has  been  cut  and  a  pump  similar  to  the  pump  now 
10.990,666  lb.;  returnable  copper  in  ore  shipped,  4,694,-  '"  ,f;?'  ^1^°^  somewhat  larger  capacity,  is  to  be  in 
831  lb.;  makng  a  total  of  46,950,139  lb.  ^^^^^^"^^  ^^'^  P"'"?  P^^'des  an  adequate  spare  ar.d 
Toward  the  end  of  the  vear  a  small  amount  of  dia-  '"''''■''  ^  '*^^^-''  jfj:'  ^"PPj^"  ^ J'"^"  duplicate  air 
mond  drilling  was  authorized  to  the  southwest  of  the  '^"^[f  ^^r.  an  additional  steam  shovel,  a  locomotive, 
developed  orebodv  to  determine  the  proper  limit  for  ^"^  ^^  "^  f^  cars  for  transporting  the  ore  to  the 
stripping  in  the  open-pit  operations,  and  this  develop-  ""^^^i"?  P'^nt  have  been  added  to  the  mine  equipment, 
ment  work  has  already  opened  up  about  a  million  tons  ^"  *^'.  '°^J^^  °^  ^^.^  years  sulphide  ores  will  be  un- 
of  additional  sulphide  ore.  A  number  of  diamond-drill  ^"^^'-ed  '"  the  open  pit.  In  about  three  years  the  mine 
holes  in  the  main  orebodv  were  bottomed  in  ore,  and  'f  P™^"'^^  as  much  as  5000  tons  a  day  of  this  class 
there  is  undoubtedly  much  ore  under  the  developed  °^  "^^=  ^"f'  after  that  the  output  should  rapidly  in- 
ore  which  cannot  be  measured  until  further  develop-  ""^^l^  ""*''/  ''T'^'^l  °^  ^°  °°°  *°"'  ^  ^""^  °^  sulphides 
ment  work  is  done.  The  tonnage  of  completely  developed  ,"^"  be  produced.  The  question  of  the  proper  way  to 
ore  remaining  in  the  ground  at  the  beginning  of  the  ^'^f  *j^''  "f  .^',  "1?^*  important.  In  spite  of  the  high 
year,  together  with  tonnages  that  have  been  extracted,  ^  of  material,  therefore  an  appropriation  was  ob- 
is shown  in  the  following  table:  *^'"^^  ^'■°"^  ^^^  b°ard  of  directors    (of  $160,000)    for 

the  construction  of  a  test  mill.     It  is  not  the  intention 

ORE  RESER'VES  OF  NEW  CORNELIA  COPPER  CO.  +„   „    „   ti,  •  -n      4.  j--u        j.      4.   r  1.1-  1  -^j. 

.  to  run  this  mill  at  the  start  for  more  than  one  shift  a 

Average 

Estimated  day,  but  it  IS  necessary  to  have  a  mill  of  this  size,  because 

Tons       Percent. Cu.  it  must  be  fumishcd  with  full-sized  machines  in  order 

s,j^we  ores:  ::::;.■;:::;:::::::::::::::::::::: :  lo.lti.lt?      I  ss?  that  the  results  obtained  may  be  reiied  upon  and  dupii- 

^^j^,  52^626o"2  :  579  ^^^^^  i"  the  final  plant.     Little  difficulty  is  expected  in 

During  the  year  the  foiiomng  tonnages  of  ores  were      '     '  obtaining  knov.'ledge  as  to  a  Suitable  process. 

oxidiiidoretotheieacher 1,775.000  1  465  ^here   Is   no   doubt  that   ores   similar   to  those   now 

First  class  ore  to  Douglas s^.\b\         3.39  available  are  easily  amenable  to  flotation.     The   chief 

Total 1.859,160  problem  to  be  solved  is  the  determination  of  the  proper 

Tonnage  remaining 50,403.441  method  of  grinding  the  ore;  the  actual  fineness  to  which 

During  the  year  there  were  developed  ores  as  follows:       „,^„„„  ,  „,  it  should  be  ground  and  the  proper  machines  wlth  whlch 

Sulphide  ores 916,980  1,573  .  .  '        ^ 

to  do  it.     The  ore  is  hard,  and  this  problem  is  an  im- 

The  tonnage  of  ore  estimated  as  fully  developed  at  ,        ,  mi         j.      4.  -n         -n    1  ,        ■      1 

the  end  of  191 8,  therefore,  is 51.320,421  portant  One.     The  test  mill  Will  be  started   sometime 

When  the  Ajo  Consolidated  property  was  purchased         ^,  ^     ,     "P^^"^  °  '  ,   ,,    , 

and  absorbed  it  became  evident  that  a  greater  monthlv  ,  ^.^'  ""^^  construction  work  that  may  be  recommended 

production  was  justified  than  the  total  of  3,000,000  lb.  during  the  year  1919  is  a  new  or  modified  plant  for  the 

originally  planned,  and  it  was  found  necessary  to  under-  ^^eap  handling  of  the  cement  copper.     Permanent  con- 

.   ,  ,    •  i.      I.-  I.-  u  ij  -4-   ■  struction  of  a  plant  of  this  kind  has  been  delaved  m 

take  certain  construction  which  would  permit  increase  ,       ^      ,      ,  .     ,  ,  ^,  .     ,  • 

of  output  and  prevent  overstrain.     In  producing  2,250,-  "rder  to  develop  a  practicable  process.     This  has   ap- 

000   lb.   or   more   of   electrolvtlc   copper    it   was   found  Parently  been  done;  and,  with  a  proper  system  of  tanks 

„ „  .„  „„  ., .  ,,„        ,  .  ,  and  the  introduction  of  mechanical  handling  of  cement 

necessarv  to  run  all  three  of  the  motor-generator  sets  ,  ,,,,,,  ,        ,        , 

continuously.     A  fourth  unit  was  accordingly  ordered  ^oPP^r.  costs  can  undoubtedly  be  reduced  and  expendi- 

and  is  now  being  installed.    A  fifth  unit  of  three  Symons  ^"""^^  abundantly  justified. 

disk  crushers  has  been  added  to  the  fine-crushing  plant.  T^    1  HA'  A  f     '         f^ 

This  will  permit  the  operation  of  four  at  a  time,  permit  V^alumet  CC  Arizona  INlining  L.O. 

the  work  of  cru.shlng  to  be  completed  within  16  hours.  In  the  annual  report  of  the  Calumet  &  Arlzon.i  Min- 

and  greatly  decrease  the  cost  of  repairs  and  upkeep  of  Ing  Co.,  L.  D.  Ricketts  stated  that  during  the  year  there 

the  plant.  w-as  produced  at  the  company's  smeltery  83,442,625  lb. 

Two  additional  reduction  towers  for  the  reduction  of  of  fine  copper,  of  which  49,432,984  lb.  was  the  product 
ferric  iron  by  sulphurous-acid  gas  were  added  to  the  of  the  Calumet  &  Arizona  Mining  Co.  and  the  re- 
four  originally  installed.  These  towers  are  of  larger  mainder  was  produced  from  New  Cornelia  and  other 
size  and  equal  in  capacity  the  four  towers  originally  custom  ores.  The  smeltery  also  produced  32,682.35  oz. 
built.  These  towers  were  necessary  to  decrease  power  of  gold,  and  1,109,411.50  oz.  of  silver, 
consumption  in  the  electrolytic  tank  house  and  because  In  addition,  60.733  tons  of  sulphide  ore  returned 
of  the  larger  output  of  copper.  1,848,568  lb.  of  fine  copper,  2,107.524  oz.  of  gold,  and 

It  was  found  that  washing  the  leached  ore  with  four  56,069.37  oz.  of  silver, 
wash   waters   was    Insufficient.      An   additional    sunken  The  supply  of  labor  throughout  the  year  has  been 

concrete  tank  of  500,000  gal.  capacity  was  accordingly  inadequate.      The    average    number    of    men    employed 
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underground  prior  to  June,  1S17,  was  about  1450.  with 
a  surplus  of  miners;  whereas  during  the  year  1918  the 
average  was  about  1140,  '.vith  no  surplus.  With  this 
scarcity  of  labor  there  wa.';  a  marked  decrease  in  effi- 
ciency, which  is  estimated  to  have  been  fully  30%  less 
than  when  the  labor  supply  has  been  abundant. 

The  most  important  development  work  undertaken, 
aside  from  that  in  connection  with  the  known  ore- 
bodies,  was  in  the  long  drifts  on  the  1400  and  IGOO 
'evels,  to  develop  the  territory  adjacent  to  the  recent 
developments  in  the  Denn  mine.  These  developments 
.•re  important  because  they  are  at  least  2000  ft.  from 
any  of  the  known  orebodies,  in  entirely  new  territory. 
This  ground  is  regarded  as  most  promising  for  the  de- 
velopment of  important  orebodies. 

The  Campbell  shaft  was  closed  down  in  1917,  on  ac- 
count of  the  scarcity  of  labor,  and  work  in  the  sinking 
of  this  shaft  to  the  2000-ft.  level  ceased. 

The  reports  of  the  engineers  show  that  the  company 
has  somewhat  increa.«ed  the  tonnage  of  ore  in  sight 
during  the  year.  The  war  closed  so  near  the  end  of  the 
year  that  there  has  been  no  visible  effect  on  costs  or 
wages,  but  there  is  no  doubt  that  the  result  will  be  a 
reduction  in  wages  and  a  decided  increase  in  the  effi- 
ciency of  the  men. 

The  smeltery  has  worked  continuously,  with  a  de- 
cided falling  off  in  tonnage  of  custom  ore  as  well  as  of 
domestic  ore.  As  the  ore  is  mined  from  deeper  levels 
there  is  less  and  less  oxidized  ore  and  more  sulphide,  and 
it  is  becoming  evident  that  it  will  be  more  advantageous 
to  smelt  all  the  ore  in  reverberatory  furnaces  if 
it  be  possible  to  solve  the  problem  of  crushing  the  lump 
ore  cheaply  and  expeditiously,  because  the  company  will 
be  able  to  obtain  lower  ton  costs  and  better  recoveries. 
This  subject  is  receiving  serious  consideration. 

The  new  3000-kw.  turbine  operated  satisfactorily 
during  the  year.  The  transmission  line  has  been 
strengthened,  and  heavier  transmission  wires  have  been 
installed.  In  spite  of  some  delays  and  a  close-down  for 
a  considerable  time  to  replace  transmission  wires,  a 
continuous  average  of  over  1000  kw.  of  electric  power 
produced  from  steam  generated  from  the  waste  heat 
from  the  reverberatories  has  been  sent  to  the  mine.  At 
the  present  time  it  is  not  practicable  to  consider  the 
expansion  of  the  power  plant,  on  account  of  slow  de- 
liveries and  high  costs,  but  there  is  no  doubt  that  at  as 
early  a  date  as  practicable  the  company  should  add  at 
least  one  more  3000-kw.  turbine  and  furnish  more  power 
to  the  mines.  In  the  course  of  the  next  year  this  will 
become  an  important  question,  because  either  the  power 
plant  at  the  smeltery  will  have  to  be  increased,  or  the 
power  plant  at  the  mines,  which  is  antiquated,  must  be 
replaced.  The  power  plant  should  be  centralized  at 
Douglas  as  far  as  possible. 


Shattuck  Arizona  Copper  Co. 

The  Shattuck  Arizona  Copper  Co.  reports  a  gross  in- 
come for  the  year  ended  Dec.  31,  1018,  of  $2,r.63,082.83. 
Subtracting  costs  amounting  to  $1,883,424.04,  which 
include  expense  of  development  work,  refining  and  mar- 
keting of  metals  and  g.^nernl  administrative  disburse- 
ments, the  net  income  is  $784,658.79.  Reservations  for 
depletion  of  mine  and  depreciation  of  plants  and  equip- 
ment are  placed  at  $541,191.47.  and.  deducting  this  sum 
from  I  he  net  income,  there  is  left  a  net  profit  for  the 
year  of  $243,467.32.  Dividends  paid  amounted  to  $437,- 
500.    Adding  the  net  profit  to  the  balance  on  hand  U;c. 


:'.l.  1917,  and  deducting  dividends,  a  balance,  as  of  Dec 
.''.1,  1918.  of  $809,095.83  remains. 

During  1918,  the  report  shows  that  93,967  tons  of 
copper  ore  and  29,277  tons  of  lead  ore  were  mined;  93,- 
995  tons  of  copper  ore  and  29,106  tons  lead  ore  were 
shipped,  and  94,092  tons  of  copper  ore  and  28,550  tons  of 
lead  ore  were  smelted  and  treated.  Development  work 
done  during  1918  was  about  the  same  as  in  1917,  and  to- 
taled 15,125  ft.,  the  work  being  distributed  on  nine  levels. 
The  milling  plant  for  low-grade  lead  ores  began  opera- 
tion on  July  1,  1918. 


Osceola  Consolidated  Mining  Co. 

Total  copper  produced  during  1918  by  the  Osceola 
Consolidated  Mining  Co.  amounted  to  15,919,647  lb.  at 
a  cost  of  17.67c.  per  lb.  For  16,380,996  lb.  of  copper 
delivered,  an  average  of  24.41c.  per  lb.  was  received. 
Total  net  income  from  1918  operations  was  $1,203,9.53.- 
42;  taxes  were  $660,882.44  (estimated")  and  dividends 
paid  amounted  to  $961,500.  Rock  treated  amounted  to 
1,194,967  tons,  at  a  cost,  including  mining,  transporta- 
tion, stamping  and  taxes,  of  $1.78  per  ton.  Refined  copper 
per  ton  of  rock  treated  was  13.3  lb.  Underground  work 
during  1918  consisted  of  the  following:  Osceola,  No.  6 
shaft,  1219  ft.  of  openings;  North  Kearsarge  No.  3  shaft, 
122  ft.  of  openings,  and  No.  4  shaft,  379  ft.  of  openings. 


Mass  Consolidated  Mining  Co. 

The  Mass  Consolidated  Mining  Co.  reports  for  the 
year  ended  Dec.  1,  1918.  that  its  income  was  $796,638.33 
and  expenditures  were  $810,967.81.  Additions  to  build- 
ings and  equipment  cost  $13,703.50;  insurance  and  real 
estate  sales  amounted  to  $2434.16.  Together  with  the 
balance  on  hand  Jan.  1,  1918,  total  cash  assets,  as  of  Dec. 
31,  1918,  were  $295,773.01.  Scarcity  of  labor  hampered 
operations  and  increased  costs.  Development  work  to- 
taled 1945  ft.  of  drifting  and  337  ft.  of  crosscutting.  A 
total  of  196,456  tons  of  rock  was  stamped,  and  produced 
5,509,130  lb.  of  mineral.  This  amount  gave  a  total  re- 
fined copper  production  of  3,403,827  lb.  at  a  cost  of 
23.82c.  per  pound. 


Colorado  Fuel  and  Iron  Co. 

The  27th  annual  report  of  the  Colorado  F'uel  and 
Iron  Co.  states  that  gross  receipts  from  sales  during 
1918  totaled  $48,233,574.51;  operating  expen.ses  war-? 
$40,769,206.12,  and  net  earnings,  $7,464,368.39.  Other 
items  are:  Income  from  sources  other  than  operation. 
$636,742.26;  interest,  taxes,  sinking  funds,  and  similar 
charges,  $2,781,088.83;  depletion,  depreciation,  and  value 
reductions,  $2,187,974.08;  estimated  amount  of  income 
and  excess  profits  taxes,  $400,000,  and  dividends,  (8'"r 
on  preferred  and  3'"r  on  common  stock),  $1,186,875.40. 
After  making  the  proper  additions  and  deductions, 
$1,545,172.34  remains  as  a  credit  to  profit  and  loss. 

The  sum  of  $607,862.99  was  spent  for  additional  ten- 
ant houses  and  club  houses  for  employees;  three  in- 
creases in  wage  rates  were  made  during  the  year,  and 
an  eight-hour  day  was  established  at  the  steel  plant. 
The  report  shows  that  809,491  tons  of  iron  ore  and 
4,455,S81  tons  of  coal  were  mined;  452,986  ton.s  of  lime- 
htone  quarried;  432,406  tons  of  pig  iron  produced,  and 
800,638  tons  of  coke  manufactured.  Finished  iron  and 
steel  production  amounted  to  478,916  tons. 
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The  Industrial  Conference 


THE  Editorial  Conference  of  the  New  York  Pub- 
lishers' Association  held  an  important  symposium 
on  industrial  and  economic  conditions  on  Apr.  11 
in  New  York.  Much  credit  is  due  to  the  executive  com- 
mittee of  the  conference  for  the  careful  preparation  of 
an  interesting  and  important  program. 

The  subjects  and  speakers  were:  "Recent  Advances 
in  Industrial  Management,"  by  John  Calder;  "Problems 
of  Our  Foreign  Trade,"  by  G.  A.  O'Reilly,  of  the  Irving 
National  Bank;  "Necessity  for  Organization  in  the  Set- 
tlement of  Labor  Disputes,"  by  V.  Everit  Macy,  presi- 
dent ot  the  National  Civic  Federation;  "Industrial  De- 
mocracy," by  Dr.  Charles  A.  Eaton;  "Post-War  Finan- 
cial Problems,"  by  Francis  H.  Sisson,  vice-president 
of  the  Guaranty  Trust  Co.;  "Prices,  Yesterday,  Today, 
and  Tomorrow,"  by  0.  P.  Austin,  chief  statistician  of 
the  National  City  Bank,  New  York;  "Industrial  Coop- 
eration," by  Charles  P.  Steinmetz,  consulting  engineer 
of  the  General  Electric  Co.;  "Stabilizing  the  Dollar  in 
Purchasing  Power,"  by  Professor  Irving  Fisher,  of  Yale 
University. 

Though  all  of  the  papers  were  of  considerable  inter- 
est, space  is  not  available  for  extended  comment,  and 
extracts  are  given  from  two  of  the  papers  only. 

From  the  address  of  Francis  H.  Sisson,  the  following 
significant  paragraphs  are  taken: 

"We  gradually  are  comprehending,  also,  that  whether 
or  not  there  shall  be  a  formal  organization  of  a  League 
of  Nations,  we  are  bound  to  other  peoples  by  innumer- 
able and  far  stronger  ties  than  those  which  any  inter- 
national covenant  could  impose.  There  has,  indeed, 
been  no  more  convincing  proof  of  this  fact  than  that 
recently  provided  by  the  withdrawing  of  governmental 
support  from  sterling  and  franc  exchange.  The  larger 
significance  of  what  was  seemingly  only  a  financial 
operation  is  daily  becoming  more  apparent.  It  marks 
in  a  dramatic  fashion  the  shifting  from  a  war  to  a  peace 
basis,  not  alone  in  financing,  but  also  in  practically  every 
economic  phase  of  international  relations. 

"It  is  one  of  the  most  immediate  vital  post-war  finan- 
cial problems,  and  concerns  the  importer  and  manufac- 
turer of  domestically  consumed  products  as  well  as  the 
exporter  and  manufacturer  of  goods  which  are  sent 
abroad — for  it  creates  an  invisible  tariff  against  Amer- 
ican goods  in  England  and  France,  which  sooner  or 
later,  but  inevitably,  will  affect  our  domestic  trade. 
We  are  awakening  to  a  realization  that  the  prosperity 
of  the  country  today  depends  upon  increased  produc- 
tion and,  consequently,  that  it  behooves  us  to  expand 
our  foreign  markets  instead  of  letting  them  contract. 

"If  we  are  to  increase  our  production,  which,  as  I 
have  pointed  out,  is  necessary  to  the  maintenance  of 
our  prosperity,  we  cannot  take  goods  in  full  exchange 
for  our  products.  Besides,  we  are  nearer  than  any  other 
people  to  economic  independence,  and  do  not  need  im- 
ports in  anything  like  the  quantities  necessary  to  settle 
the  trade  balance  in  our  favor 

"Payment  in  gold  is  as  impossible  as  it  is  undesir- 
able. The  value  of  the  excess  of  our  imports  over  our 
exports  in  January  alone  exceeded  the  total  value  of 
gold  produced  in  all  countries  except  the  United  States 
during  1918.  In  addition,  we  now  hold  more  than  one- 
third  of  the  world's  reserve  of  gold  coin  and  bullion. 


having  added  about  $1,500,000,000  to  our  store  of  the 
precious  metal  in  the  last  four  years.  We  could  not 
with  safety  drain  other  nations  of  their  remaining  low 
stock  of  gold  if  we  would,  for,  as  we  are  already  their 
creditors  to  the  extent  of  about  $12,000,000,000,  it  is 
imperative  for  us  to  help  them  maintain  their  currency 
on  as  sound  a  foundation  as  is  practicable  under  exist- 
ing circumstances. 

"The  granting  of  credits  to  pui  chasers  of  our  goodr. 
will  very  materially  aid  in  solving  the  immediate  prob- 
lem of  financing  foreign  trade,  but  at  best  it  can  be 
only  a  temporary  expedient.  Credit,  as  you  are  well 
aware,  is  merely  the  giving  of  a  present  value  in  ex- 
change for  a  promise  to  pay.  It  serves  to  postpone 
payment  of  indebtedness  to  a  more  propitious  time  for 
the  buyer  or  borrower,  but  it  does  no*:  settle  the  ac- 
count." 

The  address  of  0.  P.  Austin,  on  "Prices,  Yesterday, 
Today,  and  Tomorrow,"  was  particularly  interesting  and 
is  summarized  in  the  following: 

"The  chief  causes  of  the  world  advance  in  prices  ap- 
pear to  be  the  inflation  of  world  currency,  coupled  with 
the  'scarcity  demand'  and  the  consequent  advance  in 
labor  costs.  The  prospect  of  material  reductions  in  the 
near  future  would  depend  upon  the  possibility  of  the 
removal  or  modification  of  the  chief  causes  of  the 
advance. 

"Stated  chronologically,  the  chief  causes  of  the  ad- 
vance seem  to  have  been  first,  the  'scarcity  demand'  for 
war  materials,  food,  clothing,  manufactures,  and  manu- 
facturing materials  and  the  labor  required  for  their 
prompt  production ;  but  this  was  quickly  followed  by  an 
enormous  world  inflation,  in  which  paper  money  with 
a  face  value  of  $36,000,000,000  was  emitted  by  the  print- 
ing presses  of  the  countries  at  war,  and  the  legal  tender 
circulating  medium  of  the  world  was  thus  advanced 
from  $15,000,000,000  in  1913  to  over  $45,000,000,000 
in  1918,  most  of  the  gold  formerly  in  circulation  pass- 
ing into  the  vaults  of  the  governments  and  their  great 
banks  as  a  partial  basis  for  this  greatly  enlarged  paper 
currency. 

"The  enormous  inflation  thus  brought  about,  couphd 
with  the  continued  'scarcity  demand'  for  food,  manu- 
factures, manufacturing  material,  and  labor  required 
for  their  production,  was  accompanied  by  great  advances 
in  prices,  first  in  the  materials  for  the  war,  the  advances 
gradually  extending  to  other  articles  which  their  re- 
spective producers  must  exchange  for  those  in  which 
the  advance  had  already  occurred,  and  this  made  the 
advance  in  prices  worldwide,  and  applied  to  all  classes 
of  articles,  irrespective  of  their  immediate  relation  to 
the  requirements  of  the  war. 

"The  chief  question  involved  in  a  consideration  of 
the  future  of  prices  is  whether  there  is  a  prospect  of 
an  early  removal  of  the  causes  of  the  advance.  Th? 
'scarcity  demand'  still  continues  in  everything  except 
war  supplies,  and  even  in  that  line  is  not  entirely  ended, 
as  there  are  about  15,000,000  men  still  under  arms. 
The  demand  for  food  is  as  insistent  as  ever,  owing  to 
the  disordered  state  of  the  population  of  Central  Europe 
and  the  impoverished  condition  of  the  neglected  soils 
of  all  that  Continent,  and  the  factories  and  empty  shelves 
of  all  the  world  are  clamoring  for  new  supplies,  which 
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ran     low.     durinjr     th^     Hnp     pxtpndpd     war     p?r  od. 

"As  to  a  material  raduction  of  the  inflated  currency, 
the  pro.'!pect.<  for  the  near  future  do  not  seem  encourag- 
ing, in  view  of  the  fact  that  the  1919-20  'budgets'  of 
the  principal  countries  of  the  world,  now  being  made  up, 
call  for  fully  four  times  as  much  money  as  those  of  the 
year  preceding  the  war,  suggesting  that  the  govern- 
mental demands  in  the  first  peace  year  after  the  war 
will  be  about  $50,000,000,000.  as  against  about  $12,000.- 
000,000  in  1913,  and  that  the  governments  which  must 
•luadruple  their  demands  upon  their  taxpayers  and  pre- 
pare for  a  reduction  of  their  debts  will  hesitate  about 
reducing  the  amount  of  money  in  circulation. 

"Though  there  may  be  a  slight  downward  trend  in 
the  general  price  level,  and  distinct  reductions  in  certain 
articles,  the  difficulty  in  removing  the  chief  causes  of 
the  advance  suggests  that  the  general  reduction  in  prices 
in  the  near  future  may  not  be  as  rapid  as  had  been 
anticipated." 

South  Dakota's  1917  Gold  Production* 

The  output  of  gold  from  mines  of  South  Dakota  dur- 
ing 1917  was  .356,244.88  oz.,  valued  at  $7,364,23.3.  The 
decrease  in  the  output  for  the  year  was  4,663.88  oz.  in 
quantity,  and  $96,411  in  value.  The  output  of  placer 
gold  was  44.70  oz.  There  were  30  producing  mines,  of 
which  23  were  deep  and  7  were  placer,  a  decrease  of  6 
deap  and  0  placer  mines  as  compared  with  1916. 

The  total  quantity  of  ore  mined  and  treated  in  1917 
was  1,868,310  short  tons,  averaging  in  recovered  gold 
0.1907  oz.,  or  $3.94  per  ton,  as  compared  with  1,870,783 
short  tons,  averaging  $3.99  per  ton,  in  1916.  The  mills 
of  the  state  treated  1,867,583  tons  of  ore,  which  yielded 
as  bullion  $7,3.50,460  in  gold  and  181,051  oz.  of  silver, 
valued  at  $149,186,  an  average  recovery  per  ton  of  $3.94 
in  gold  and  0.10  oz.  silver,  as  compared  with  $3.98  in 
gold  and  0.11  oz.  in  silver  in  1916.  The  crude  ore 
shipped  to  smelteries  amounted  to  727  tons,  having  an 
average  content  per  ton  of  0.855  oz.  of  gold,  valued  at 
$17.67,  and  of  7.85  oz  in  silver. 

GOLD  I'KoniCKIJ  AT  MII-I.S  I.N  SOUTH  DAKOTA  IN  1917 
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and  the  mill  has  been  dismantled.  The  New  Reliance 
mine  and  mill  were  idle.  The  Deadwood-Standard  mill 
was  operated  on  ore  from  the  Elk  Mountain  mines  dur- 
ing part  of  the  year. 

A  small  output  of  placer  gold  was  made  in  Lawrence 
and  Pennington  counties.  Small  shipments  of  gold  ore 
were  made  from  the  Keystone  district. 


In  1917  the  mines  in  South  Dakota  consumed  13,199 
lb.  of  quicksilver  and  .384,938  lb.  of  sodium  cyanide, 
equivalent  to  1  lb.  of  quicksilver,  for  every  17.28  oz.  of 
gold,  or  every  1'27  tons  of  ore  treated,  0.21  lb.  of  sodium 
cyanide  for  every  ton  of  ore  or  tailings  treated,  and 
1  lb.  of  cyanide  for  each  0.33  oz.  of  gold  recovered. 

The  Homestit'  n  mines  and  mills  were  operated  with- 
out interruption.  The  shaft  on  the  Oro  Hondo  mine, 
adjoining  the  Homestake  property,  was  sunk  from  2000 
ft.  to  2200  ft.,  and  considerable  drilling  and  diamond 
drilling  were  done.  The  Golden  Reward  mill  was  op- 
erated steadily  on  siliceous  ores  obtained  from  its  own 
mines.  The  Mn;rul  mill  was  operated  steadily,  chiefly  on 
custom  ore.  The  Trojan  mill  was  operated  continu- 
ously on  company  and  custom  ore.  The  Bismarck  mine 
and  mill  were  operated  for  a  short  period.  The  Wasp 
No.  2  Co.  did  not  operate  its  mine  or  mill  during  1917, 

•AbnlractMl  from  n  Mlncn  Ilpiiorl.  hy  rharlPK  W.  Henderaon, 
to  form  a  Mcriion  of  ■  Min,.r«l  Krnourt-PB  of  the  l'.  S..  >»'7 — 
Part   I."  V.   S    Oevloglral   Survey. 


The  Victory  Loan  Cannot  Fail 

We  have  built  a  great  arch  across  the  world.  Into 
it  have  gone  the  traditions  and  the  hopes  of  the  Ameri- 
can people.  Men  and  munitions  and  billions  in  gold  are 
parts  of  it;  the  blood-cemented  friendship  of  the  civil- 
ized nations  of  the  world  is  in  it,  and  the  world's  future 
rests  upon  it. 

Only  the  keystone  of  the  arch  remains  to  be  put  in 
place,  finishing  the  task  and  binding  the  whole  together. 

That  keystone  in  the  Victory  Loan. 

What  if  we  fail  to  raise  it  in  trium.ph? 

First,  and  most  impossible,  such  a  failure  would 
mean  the  repudiation  of  the  men  who  have  died  for 
us,  our  own  men.  It  would  mean  ingratitude  and  an 
unequaled  h>T)ocrisy. 

Second,  such  a  failure  would  mean  the  disruption  of 
our  industries,  and,  as  we  and  our  Allies  are  interde- 
pendent, their  industries  as  well. 

With  one  accord,  the  business  of  America  turned 
from  its  accustomed  channels  to  the  winning  of  the  war. 
Billions  of  dollars  were  spent  by  the  Government,  and 
many  bills  remain  unpaid,  for  work  done  and  for  goods 
delivered.  Until  these  bills  are  paid  the  creditors  will  be 
crippled.     The  Victory  Loan  will  pay  them. 

It  is  argued  that  if  the  Loan  fails,  the  money  can  be 
raised  by  taxes.  But  taxes  cannot  be  collected  from  a 
business  that,  for  lack  of  money,  is  inactive.  Taxes 
will  not  solve  the  problem. 

The  Allies  owe  us  more  than  ten  billions  of  dollars. 
Why  not  call  the-^e  loans?  Common  decency  forbids 
hitting  a  man  when  he  is  down ;  and  the  Allies  are  down, 
financially.  The  war  has  swept  their  treasuries  bare, 
and  two  of  them  are  sorely  hurt.  Consider  France, 
with  her  five  richest  departments  devastated;  Belgium, 
overrun  and  ruined ;  England,  strained  to  the  breaking 
point.  They  need  every  pei.ny  we  have  loaned  them  for 
the  rehabilitation  of  their  own  indu.'^tries.  If  we  de- 
manded payment  from  them  now,  we  should  not  only 
prevent  the  resumption  of  that  production  that  will 
pay  their  debts,  but  we  should  make  it  impossible  for 
them  to  buy  from  us,  and  so  further  hobble  our  own 
trade  at  a  time  when  we  need  it  most.  We  cannot  ask 
the  Allies  for  repayment  now. 

If  the  Victory  Loan  fails,  the  arch  falls,  for  no  arch 
can  endure  without  its  keystone.  No  heavier  than  the 
rest — no  larger — it  is  the  heart  of  the  great  structure 
we  have  raised. 

If  the  Victory  Loan  fails,  our  country  might  plunge 
into  an  economic  chaos,  and.  because  our  country  is 
the  richest  and  strongest  of  all,  the  rest  of  the  world, 
harried  and  war-worn  as  we  are  not,  might  be  carried 
with  us. 

Daily  Production  of  Cartridgei)  nt  one  of  the  large  plants 
of  the  Remington  Arms-Union  Metallic  Cartridge  Co.,  at 
Bridgoiiorl,  Conn.,  at  the  peak  of  the  productive  period 
tonsuiiied  40  tons  of  lend,  17  tons  of  powder,  59  tons  of 
coppe: .  22  tons  of  zinc  and  2  tons  of  nickel,  according  to 
the  "New  York  Tribune." 
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Exports  of  Mining  Machinery 

The  exports  of  mining  machinery  from  the  United 
States  during  January,  1919,  were  as  follows: 

All  Other 

Oil-Well  Mining 

Countries                                                  Macliiiierj'  Machinery 

Franrc                                              $7,510 

Italy   8,793 

Nonvay $158  67.250 

Spain   36.641 

England 500  36,874 

British  Honduras 73 

Canada 6,442  142,639 

Costa  Rica 3,497 

Guatemala 2.591 

Honduras 58  2. 788 

Nicaragua 85 

Panama 133 

Salvador 980 

Mexico 11.064  112,224 

Newfoundland  and  Labrador 775 

Trinidad  and  Tobago 28.741 

Cuba 17.135  24,013 

Dominican  Republic 15.605  987 

Argentina 5.231  2,278 

Bolivia 16,773 

Brazil    1,933  4,896 

Chile            .                        64,852 

Colombia                     277  4,349 

Dutch  Guiana              2,182 

Peru 3,746  44,502 

Uruguay 54  

Venezuela 293  

China 13,602 

Chosen 2,685 

British  India 568  9,719 

Straits  Settlements 3,760 

Dutch  East  Indies 13,299  5,511 

Japan 28, 585 

Australia 1,374  58,181 

Philippine  Islands 20,367 

Belgian  Congo 40,587 

British  South  Africa 157,788 

Portuguese  Africa 28.402 

Totals '. ,.,     $106,478  $956,874 


Award  to  Edward  R.  Stettinius 

General  Pershing's  citation  in  awarding  the  Dis- 
tinguished Service  Medal  to  Edward  R.  Stettinius 
reads  as  follows: 

For  exceptionally  tneritorious  and  distinguished  services.  A» 
member  and  chairman  of  the  Advisory  Liquidation  Board  of  the 
A.  E.  F.,  he  had  a  guiding  influence  in  the  determination  of  im- 
portant Army  policies.  He  gave  u.seful  cooperation  and  suggestions 
in  connection  with  the  establishment  of  the  finance  section  of  thf 
General  Staff,  formed  to  coordinate  the  business  and  financial  in- 
terests of  the  Army.  With  conspicuous  ability  he  assisted  in  out- 
lining the  plans  for  inter-Allied  and  international  settlements  of 
great  magnitude.  His  assistance  to  the  A.  E.  F.  in  varied  and 
important  matters  was  invaluable. 


Resumption  of  Trade  With  Austria 

Acting  concurrently  with  the  authorities  of  the  other 
associated  governments,  the  War  Trade  Boa'-d  an- 
nounces that  persons  in  the  United  States  are  per- 
mitted, on  and  after  Apr.  2,  1919,  subject  to  the  rules 
and  regulations  of  th:  War  Trade  Board,  to  trade  and 
communicate   freely   with   persons   in   German-Austria. 

In  accordance  with  this  authorization,  applications 
will  now  be  considered  for  licenses  to  export  or  import 
all  commodities  to  consignees  or  from  consignors,  ex- 
cept that,  for  military  reasons,  the  importation  into 
German  Austria  of  a  number  of  commodities  will  be 
restricted,  and  export  licenses  for  the  same  will  be 
granted  only  in  exceptional  cases. 

American  exporters  are  advised  that  merchandise  is 
permitted  to  be  exported  to  German  Austria  only  upon 


the  understanding  that  it  is  intended  to  supply  the  in- 
ternal domestic  needs  of  that  country ;  and  that,  without 
the  consent  of  the  Inter-Allied  Trade  Committee  at 
Vienna,  the  reexportation  of  such  merchandise  from 
German  Austria  to  countries  with  which  commercial 
relations  are  not  authorized  is  forbidden.  Further, 
such  reexportation  constitutes  a  violation  of  the  Trad- 
ing With  the  Enemy  Act. 

For  the  exportation  of  commodities  to  German  Aus- 
tria, applications  should  be  filed  on  Form  X-A.  No 
supplemental  information  sheet  will  be  required,  unless 
the  commodity  is  a  manufacture  of  gold,  in  which 
case  Supplemental  Information  Sheet  X-29  should  be 
attached.  For  importations  into  the  United  States 
from  German  Austria,  individual  import  licenses  will 
be  required,  in  accordance  with  the  regulations  ap- 
plicable to  imports  from  neutral  European  countries. 

The  War  Trade  Board  has  received  no  official  advices 
concerning  the  regulations  governing  importations  into 
German  Austria,  and  prospective  exporters  should  there- 
fore communicate  with  their  customers  abroad  before 
making  definite  commitments,  so  that  the  importers 
may  comply  with  any  import  regulations  that  may  be 
in  effect. 

Postal  communications  should  be  addressed  via 
France  or  Italy  or  Switzerland,  and  sent  either  on 
French  or  Italian  licensed  liners  carrying  mail.  Cable- 
grams and  cable  remittances  should  be  made  via  French 
cable  lines.  Merchandise  should  be  shipped  on  vessels 
proceeding  directly  to  Adriatic  ports,  preferably  Trieste. 


British  Import  Restrictions 

The  War  Trade  Board  announced,  for  the  information 
of  exporters  in  the  United  States,  that  it  has  been 
informed  of  the  following  changes  in  the  import  regu- 
lations of  Great  Britain : 

The  following  commodities,  which  heretofore  have 
been  importable  only  under  special  license,  are  no'w 
among  a  number  which  may  be  imported  freely  under 
general  license:  Abrasives,  abrasive  cloths,  acetic  acid, 
all  kinds;  antimony  ore,  barj-tes,  diatomite,  electrodes, 
emery  stones,  magnesite,  nickel. 

In  making  the  above  announcement  the  War  Trade 
Board  wishes  to  call  attention  to  the  fact  that  it  is 
not  in  a  position  to  speak  authoritatively  on  oreign 
import  restrictions,  but  is  merely  transmitting  the  in- 
formation for  the  convenience  of  those  on  the  War 
Trade  Board's  mailing  list.  Inquiries  with  regard  to 
foreign  import  regulations  should  be  addressed  to  the 
Bureau  of  Foreign  and  Domestic  Commerce,  Depart- 
ment of  Commerce,  Washington,  D.  C. 


Permission  to  establish  rates  on  bullion  and  copper 
matte  dependent  upon  value  has  been  granted  by  the 
Interstate  Commerce  Commission  to  apply  from  Mexican 
border  points  to  St.  Louis  and  to  East  St.  Louis.  Similar 
permission  was  granted  to  cover  shipments  of  ore  from 
Silver  City  and  other  stations  in  New  Mexico  to  Peoria, 
Illinois. 
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Tht-  Pratt  Claim  I'nder  the  War- 
Minerals  Relief  Act 
Washington  Correspondence 

In  support  of  their  claim  for  $900,000  under  the  War- 
Mineral.s  Relief  Act,  N.  P.  Pratt  and  his  brother,  George 
L.  Pratt,  the  owners  of  the  Chestatee  Pyrites  and  Chem- 
ical Co.,  of  Georgia,  appeared  on  Apr.  15  and  16  before 
the  War-Minerals  Relief  Commission  in  Washington. 
Edgar  Watkins,  an  Atlanta  attorney,  also  appeared  in 
their  behalf.  The  hearing  was  before  the  full  commis- 
sion. The  testimony  showed  that  operations  were  begun 
on  the  property  late  in  1916  without  any  request  having 
come  from  the  Government.  Preparations  were  made  to 
work  the  pyrites  deposit  on  a  comparatively  small  scale, 
but,  following  a  visit  from  Fuller  Calloway,  representing 
the  Secretary  of  the  Interior,  and  after  George  L.  Pratt 
had  conferred  personally  with  Secretary  Lane,  opera- 
tions on  a  much  larger  scale  were  begun. 

The  claim  had  been  carefully  prepared,  and  the 
amounts  expended  prior  to  the  visit  of  Mr.  Calloway 
were  separated  from  the  expenditures  thereafter.  It 
was  the  intention  of  the  owners  to  transport  their  prod- 
uct by  motor  truck  to  the  railroad,  1.3  miles  away.  This 
method,  however,  limited  shipments  from  the  mine  to 
50  tons  daily.  Under  the  enlarged  plan  a  railroad 
spur  at  a  cost  of  nearly  $200,000  was  built  to  the  mine. 

The  equipment  included  a  concentrating  mill  of  a 
rated  capacity  of  600  tons  daily,  and  a  dam  to  make 
possible  the  use  of  water  for  power.  The  company 
was  just  beginning  operation  under  its  enlarged  pro- 
gram when  the  armistice  was  signed,  with  the  result 
that  the  product,  which  had  brought  as  high  as  35c.  per 
unit,  fell  off  rapidly  in  price,  with  all  prospects  indicating 
ihat  it  cannot  operate  when  Spanish  pyrites  begins  to 
come  into  the  market. 

The  commission  insisted  on  great  detail.  The  ques- 
tion, however,  seems  to  be  entirely  one  of  amount. 
Apparently  it  is  conceded  by  the  commission  that  the 
claim  comes,  unquestionably,  under  the  act.  One  of  the 
reasons  for  taking  it  up  first  was  that  the  claim  has 
been  excellently  prepared.  It  is  expected  that  there 
will  be  few  claims  which  can  show  so  clear  a  case  in 
the  matter  of  compliance  with  a  governmental  request. 
George  L.  Pratt  testified  that  Mr.  Calloway,  in  the  pres- 
ence of  Secretary  Lane,  told  him  he  would  be  a  slacker 
if  he  did  not  undertake  the  full  development  of  his  prop- 
erty. That  Mr.  Calloway,  who  is  one  of  the  most 
prominent  business  men  in  Georgia,  had  full  faith  in 
the  succe.ssful  outcome  of  the  venture  was  indicated 
by  the  fact  that  he  offered  to  invest  $200,000  of  his 
own  money  in  the  enterprise.  In  addition  to  the  direct 
requests  from  the  Secretary  of  the  Interior  and  his 
representative,  other  evidence  was  introduced  to  show 
that  the  Government  was  unusually  interested  in  secur- 
ing the  product  of  the  mines.  The  Secretary  of  Agri- 
culture overstepped  all  technicalities  and  undertook 
extensive  road-building  operations  to  facilitate  deliv- 
eries by  motor  truck.  At  the  request  of  the  War  In- 
dustries Board,  C.  K.  Juhlin,  a  mining  engineer  in 
Government  service,  was  sent  to  the  property,  where  he 
mapped  out  plans  for  ore  development  which  were  fol- 
'owed  precisely. 

A  stenographic  record  is  being  made  of  nil  proceed- 
ings at  hearings.  Counsel  for  the  claimants  was  allowed 
to  take  an  active  part  in  the  first  hearing,  and  it  is 
safe   to   conclude    that   the   commission    will   make   no 


objection  to  the  employment  of  attorneys  if  claimants 
deem  it  wise.  The  commission,  however,  is  anxious  to 
have  it  known  that  claimants  without  attorneys  will 
have  every  opportunity  to  get  before  the  commission 
all  the  facts  surrounding  their  cases. 


Mine  Reconstruction  in  France 

Although  the  securing  of  coal  from  the  Sarre  Valley 
will  permit  some  activity  in  the  iron  industry  in  Alsace- 
Lorraine,  Westphalian  coal  must  be  obtained  if  the 
industry  is  to  be  brought  to  full  efficiency,  in  the 
opinion  of  Frank  H.  Probert,  the  dean  of  the  College 
of  Mining  of  the  University  of  California,  who  has 
just  returned  from  a  visit  to  Europe.  Professor  Pro- 
bert, who  is  consulting  engineer  of  the  Bureau  of  Mines, 
visited  the  mining  areas  in  the  devastated  regions  as 
a  member  of  the  Bureau  of  Mines  committee  which  is 
studying  the  problems  presented  in  the  rehabilitation 
of  mines  there. 

The  physical  damage  done  to  the  iron  mines  in  Alsace 
and  Lorraine,  says  Professor  Probert,  was  not  great. 
The  principal  injury  has  been  caused  by  extracting  the 
ore  without  thought  of  the  permanency  of  the  work,  or 
advance  development.  Much  time  will  be  required  to 
replace  the  steel  plants,  most  of  which  were  subjected 
to  scientifically  conducted  destruction.  Ample  proof  of 
the  wilful  nature  of  this  destruction  is  in  the  possession 
of  the  Allied  military  authorities. 

Those  plants  which  can  be  operated  must  depend  on 
German  coal.  Professor  Probert  is  hopeful  that  an 
arrangement  can  be  made  which  will  permit  of  the  im- 
portation of  Westphalian  coal.  The  absolute  destruction 
of  the  coal  mines  in  the  Pas  de  Calais  section  makes  it 
necessary  to  use  either  Westphalian  coal  or  coal  from 
the  Sarre  Valley.  The  Sarre  mines,  however,  produce 
a  poor  quality  of  coking  coal.  It  will  not  be  possible 
to  operate  blast  furnaces  efficiently  unless  provision  is 
made  for  the  introduction  of  better  coal. 

Professor  Probert  estimates  that  it  will  be  five  years 
before  it  will  be  possible  to  dewater  and  reopen  the 
mines  in  the  Pas  de  Calais  section,  and  from  10  to  15 
years  before  they  can  be  brought  back  to  pre-war  pro- 
duction. The  flooding  of  the  eastern  end  of  the  district 
offers  the  greatest  problem  in  reclaiming  these  mines. 
It  will  be  necessary  to  remove  approximately  25,000,000 
cu.m.  of  water.  Although  it  is  not  known  how  much 
quicksand  has  come  into  the  mines.  Professor  Probert 
believes  that  it  will  be  possible  to  reclaim  most  of  the 
old  shafts  and  laterals.  After  making  his  inspection, 
Professor  Probert  reported  his  findings  to  the  American 
Peace  Commission. 


Brazilian  Manjj^anese  Industry 

Exports  of  manganese  ore  from  Brazil  during  1917 
were  greater  than  during  any  previous  year,  according 
to  a  supplement  to  Commerce  Reports,  and  amounted  to 
632,855  metric  tons,  all  of  which  was  shipped  to  the 
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The  Pan-American  Conference 
In  Washington 

The  governing  board  of  the  Pan-American  Union  on 
Apr.  9  dscided  to  hold  an  important  conference  in  Wash- 
ington during  the  latter  part  of  May  or  the  first  part  of 
June.  Invitations  will  be  extended  to  the  commercial 
and  financial  experts  of  all  Federal  departments,  to  the 
consular,  commercial,  and  financial  representatives  of 
the  Latin-American  governments  in  the  United  States, 
to  the  United  States  Chamber  of  Commerce,  to  the  Na- 
tional Foreign  Trade  Council,  and  to  such  organizations, 
firms,  and  individuals  as  are  interested  in  the  develop- 
ment of  Pan-American  trade. 

It  is  expected  that  betvs'een  1000  and  2000  delegates 
will  attend  and  that  the  opening  and  general  sessions 
will  be  addressed  by  the  President,  the  secretaries  of 
State,  of  the  Treasury  and  of  Commerce,  the  Latin- 
American  ambassadors,  ministers,  and  consuls,  senators 
and  representatives,  and  heads  of  the  Shipping  Board, 
War  Trade  Board,  War  Finance  Corporation,  Federal 
Trade  Commission,  Federal  Reserve  Board,  Tariff  Com- 
mission, Council  of  National  Defence,  and  other  high 
cfficials. 

Director  General  Barrett,  in  discussing  the  proposed 
conference,  expressed  a  conviction  that  it  will  do  more 
than  any  other  recent  influence  to  clear  the  way,  after 
the  confusion  of  the  war,  for  a  great  and  impending 
development  of  Pan-American  commerce. 


Price  Stabilization 

Overshadowing  all  other  matters  in  official  interest  at 
Washington  in  the  last  week  has  been  the  controversy 
between  the  Railroad  Administration  and  the  Indus- 
trial Board  of  the  Department  of  Commerce  over  the 
matter  of  price  stabilization.  The  discussions  have  been 
followed  closely  by  all  industries,  as  the  concentration 
of  buying  power  in  the  unified  administration  of  all 
railroads  has  brought  many  industries  face  to  face  with 
a  most  serious  situation. 

Although  the  whole  controversy  has  centered  around 
steel  rails,  it  was  really  the  coal  operators  who  brought 
the  question  to  a  head.  They  declined  to  enter  into  any 
agreement  with  the  Industrial  Board  until  absolute  as- 
surance could  be  given  that  the  Railroad  Administration 
would  be  a  party  to  the  agreement.  A  number  of  state- 
ments have  been  issued  in  the  matter,  but  the  one  by 
George  N.  Peek,  the  chairman  of  the  Industrial  Board, 
is  regarded  as  being  of  unusual  interest.  It  clearly 
outlines  the  issues  in  which  so  many  industries  are 
vitally  interested.  Mr.  Peek's  statement,  slightly 
abridged,  is  as  follows: 

"The  Industrial  Board  was  formed  to  carry  out  a 
well-defined  industrial  policy  to  which  the  Government, 
represented  by  the  President,  the  Cabinet  and  the  Di- 
rector General,  was  fully  committed.  There  is  no  am- 
biguity either  in  the  record  cr  in  the  minds  of  the 
people  of  the  United  States  as  to  just  what  that  policy 
is.  It  is  to  avoid  industrial  stagnation  pending  a  re- 
turn from  war  to  peace  prices,  to  start  the  wheels  of 
industry,  to  give  employment  to  labor,  to  reduce  the  cost 
of  living,  to  insure  prosperity.  Neither  is  there  any 
ambiguity  as  to  the  methods  to  be  employed  in  accom- 
plishing this  end.  A  scientific  study  of  costs  of  produc- 
tion is  to  be  made.  Upon  these  studies  of  costs,  prices 
of  basic  commodities  are  to  be  determined  which  shall 


be  as  low  as  cost  of  production  will  permit,  which  shall 
squeeze  out  all  speculative  or  opportunist  profit,  auf' 
upon  which  industry  can  begin  operations  without  fear 
of  a  considerable  drop  in  the  market.  This  policy  and 
method  are  viewed  by  our  people  as  the  first  construc- 
tive, comprehensive,  and  direct  attempt  that  has  beai 
made  by  the  Government  to  reduce  the  cost  of  living 
and  secure  fairness  in  trade.  The  announcement  of  the 
steel  prices  was  immediately  reflected  by  increased  buy- 
ing, and  the  new  governmental  policy  and  method  thus 
were  far  on  the  way  toward  justification  and  success. 

"To  the  complete  success  of  this  plan,  however,  there 
was  one  absolute  essential:  that  the  governmental  de- 
partments should  express  the  confidence  of  the  Gov- 
ernment in  the  execution  of  this  most  important  policy. 
Especially  is  this  true  in  respect  of  steel  rails,  in  the 
buying  of  which  the  Government,  through  its  control 
of  the  railroads,  consumes  a  large  percentage  of  the 
output. 

"At  this  late  date  in  the  execution  of  the  plan  this 
important  essential  to  its  success  has  been  denied  by 
the  Director  General  of  Railroads,  and  by  that  denial 
the  labor  of  the  Industrial  Board  is  set  at  naught  and 
the  Government  is  exhibited  as  setting  up  an  industrial 
policy  with  one  hand  and  destroying  it  with  the  other. 

"Considering  the  first  of  the  Director  General's  rea- 
sons for  refusing  to  accept  the  steel  prices — that  the 
Industrial  Board  has  no  right  to  impose  a  price  on  the 
Railroad  Administration — the  technical  prerogative  of 
the  Railroad  Administration  must  be  and  always  ha 
been  cheerfully  conceded  by  the  Industrial  Board.  But 
presuming  the  Government  to  have  been  committed  t: 
this  important  industrial  policy,  the  board  feels  that 
the  Railroad  Administration  is  under  a  powerful,  if 
not  a  compelling,  obligation,  either  to  have  the  gov- 
ernmental policy  abandoned  by  the  same  source  that 
announced  it,  and  to  assume  full  responsibility  for  the 
inevitable  effect  of  such  a  step,  or  to  support  the  policy, 
or  to  demonstrate  that  the  Industrial  Board  has  failed 
in  its  function  and  that  the  prices  announced  by  the 
board  are  not  fair. 

"This  brings  one  to  the  second  of  the  Director  Gen- 
eral's reasons  for  his  grave  action — that  'in  his  opinion' 
the  prices  are  'too  high.'  The  significance  of  this  ex- 
pression cannot  be  overlooked. 

"A  representative  of  the  Railroad  Administration  is 
a  member  and  a  part  of  the  board.  Contrary  to  Mr. 
Hines'  impression,  this  representative  did  not  main- 
tain that  the  prices  of  steel  generally  were  'too  high.' 
He  finally  dissented  only  on  the  price  of  rails.  That  is 
not,  however,  the  circumstance  of  greatest  significance. 
Throughout  the  discussion,  from  its  earliest  word  to 
this  latest  pronouncement,  the  figures  representing  costs 
of  production  were  constantly  available  to  the  Rail- 
road Administration's  representative,  and  the  basis 
upon  which  conclusions  have  been  reached  has  been  re- 
peatedly presented  to  the  advisors  of  the  Director 
General  and  to  Mr.  Hines  himself.  Never  have  those 
figures  been  contested,  never  have  additional  or  con- 
tradictory data  been  presented,  never  has  the  argument 
of  the  Railroad  Administration  been  addressed  to  those 
figures  nor  to  the  conclusions  drawn  from  them  by  the 
board.  Repeatedly  all  these  gentlemen  have  been  urged 
to  bring  forward  any  facts  which  would  assist  the 
board  in  reaching  a  conclusion  on  prices  lower  than 
those  approved,  and  never  has  this  urging  proved  fruit- 
ful.    The  answer  of  the  Railroad  Administration  has 
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ever  been,  as  it  is  today,  that  the  price  at  which  the 
Railroad  Administration  will  buy  is  within  its  own  dis- 
cretion and  that  'in  itx  opinion'  the  prices  approved  by 
the  board  are  'too  high.' 

"In  fairness  to  the  Railroad  Administration,  it  must 
be  admitted  that,  using  the  full  effect  of  its  power  of 
monopolistic  buying,  it  might  secure  a  price  on  rails 
somewhat  lower  than  that  announced  by  the  Industrial 
Board.  The  figures  stand  to  prove,  however,  beyond  all 
question,  that  such  a  price  would  be  lower  than  produc- 
tion costs  of  any  but  one  or  two  of  the  most  highly 
organized,  powerful,  and  lowest-cost  producers.  For  ex- 
ample, the  pre-war  price  of  rails  was  $30.  The  increase 
over  pre-war  costs  of  production,  for  the  United  States 
Steel  Corporation,  in  direct  labor  alone,  e.xcludincr  labor 
in  transportation,  is  reported  by  that  corporation  to 
be  S19.48  per  ton.  The  price  approved  by  the  Indus- 
trial Board  on  rails  was  $47,  or  $2.48  less  than  the  in- 
crease of  cost  of  labor  alone  would  account  for. 

"The  inevitable  result  of  the  use  of  the  enormous 
buying  power  of  the  Railroad  Administration  to  reduce 
any  price  would  be  to  create  a  situation  which  would 
have  to  be  met  by  increasing  of  prices  to  the  public, 
by  throwing  all  railroad  business  into  a  monopoly  of 
powerful  producers,  or  reducing  wages. 

"In  the  opinion  of  the  majority  of  disinterested  men, 
all  these  results  are  highly  undesirable,  and  are,  of 
themselves,  gravely  inimical  to  industry  and  to  the  pub- 
lic welfare.  These  results  alone  are,  however,  of  an  im- 
portance relatively  incomparable  to  the  vastly  greater 
larm  inherent  in  the  frustration  of  the  industrial  policy 
of  the  Government,  and  the  forced  return  to  the  period 
of  commercial  and  industrial  stagnation  which  has  con- 
tinued since  the  signing  of  the  armistice  and  which 
threatens  to  continue  and  grow  worse  in  the  absence 
of  a  strong  governmental  policy  alleviating  it. 

"Doubtless  the  Director  General  is  within  his  rights 
in  insisting  upon  his  technical  prerogative  to  determine 
prices  for  himself,  to  exercise  an  arbitrary  discretion 
in  making  that  determination,  and  to  use  all  the  power- 
ful means  within  his  control  to  obtain  the  lowest  pos- 
sible prices  on  iron,  steel,  and  coal  for  railroad  con- 
.sumption.  The  board  insists,  however,  that,  in  the 
exerci.se  of  that  right,  the  Director  General  must  as- 
sume full  responsibility  for  all  the  results  of  the  course 
he  has  chosen. 

"It  is  not  the  opinion  of  the  board  that  governmental 
organization  is  such  that  important  policies  can  be  so 
lightly  frustrated.  The  Railroad  Administration's  re- 
fusal to  accept  the  steel  prices  puts  a  temporary  check 
on  the  work  of  the  board,  but,  before  abandoning  the 
vital  industrial  policy  which  it  represents,  the  board  will 
see  that  the  whole  controversy  is  submitted  to  the 
President  for  final  decision." 


March  Pig-iron  Production 

The  pig-iron  output  for  March  amounted  to  :?,090,24;? 
gross  ton.i,  or  90.08.5  tons  a  day,  as  compared  with  2,940,- 
168  tons,  or  105,006  tons  daily,  in  February,  according 
to  Iron  Agr.  This  average  rate  of  production  is  6'^r  less 
than  that  in  February,  dli',  less  than  in  Januarj',  and 
12.5''r  le.ss  than  the  113,942  tons  daily  in  last  September, 
the  record  month.  March  output  is  less  than  February 
for  the  first  time  since  1913.  There  was  a  net  loss  of 
40  furnaces  during  the  month,  44  being  blown  out  and 
only  4  going  in. 


CJiromite  in  the  United  States 

The  total  gross  weight  of  all  grade.s  of  chrome  ore 
produced  and  shipped  in  the  United  States  in  1918, 
according  to  the  U.  S.  Geological  Survey,  was  about 
79,000  long  tons,  equivalent  to  63,000  long  tons  of  ore 
of  50''r  grade,  such  as  is  usually  imported.  In  1917 
there  was  produced  and  sold  in  the  United  States  about 
43,700  long  tons  of  chrome  ore  of  all  grades,  of  which 
California  contributed  36,700  tons,  Oregon  6700  tons, 
and  Washington,  Maryland,  and  North  Carolina  the 
remainder.  Of  the  1918  total,  56,200  tons  came  from 
California,  22,500  tons  from  Oregon,  and  the  remainder 
from  Maryland.  North  Carolina,  Pennsylvania.  Wash- 
ington, and  Wyoming.  No  shipments  of  chrome  ore 
from  Montana  were  reported.  This  is  a  much  larger 
output  than  was  estimated  from  the  output  in  1917, 
but  not  so  large  as  would  have  been  possible 
had  the  demands  and  prices  early  in  the  summer  of 
1918  continued  through  the  year.  If  these  had  been 
maintained,  the  increase  in  output  would  have  continued, 
the  maximum  production  would  probably  not  have 
been  reached  until  near  the  end  of  October,  and  the 
total  production  of  crude  ore  in  1918  would  probably 
have  been  nearly  100,000  long  tons,  an  amount  believed 
to  be  approximately  equal  to  the  consumption  of 
chromite  by  the  United  States  during  the  year.  The 
large  domestic  output  showed  that  the  United  States 
has  a  great  reserve  of  chromite,  and  under  proper  in- 
centive could  probably  produce,  at  least  for  a  few  years, 
all  that  it  needs,  even  for  use  in  war. 

Although  there  were  about  700  owners  of  domestic 
chrome  deposits  in  1918,  only  about  270  actually  shipped 
and  marketed  their  output.  Many  others  reported  a 
large  quantity  unsold  and  on  hand  on  Dec.  31,  1918, 
amounting  to  about  46,000  short  tons  of  crude  ore, 
equivalent  to  .30,000  long  tons  of  50'^c  ore.  Statistics 
.showing  stocks  in  the  hands  of  importers,  dealers,  and 
consumers  at  the  end  of  the  year  are  not  available. 

The  importation  of  chromite  in  1918,  as  reported  by 
the  Bureau  of  Foreign  and  Domestic  Commerce,  was 
more  than  100,000  tons,  nearly  28,000  tons  more  than 
in  1917.  The  larger  part  of  this  ore  came  from 
Rhodesia,  New  Caledonia,  and  Brazil.  The  average 
cost  at  the  .shipping  port  of  the  imported  ore,  much  of 
which  was  of  high  grade,  was  $28.17  a  ton,  and  to  this 
cost  must  be  added  the  ocean  freight. 

From  Canada  the  United  States  imported  20,949  tons 
of  chrome  ore.  much  of  it  of  low  grade,  at  an  average 
value  of  $31.56  a  ton.  The  price  offered  last  summer 
for  38',  domestic  ore,  f.o.b.  cars  main-line  shipping 
point  on  Pacific  Coast,  was  $47.50  a  ton.  These  figures 
apparently  support  the  claims  of  the  large  consumers 
that  high-grade  imported  ore  costs  them  less  than  low- 
grade  domestic  ore,  and  they  are  therefore  calling  for 
imports.  On  Jan.  15.  1919,  a  War  Trade  Board  ruling 
went  into  effect  removing  all  restrictions  on  the  im- 
portation of  chrome  ore  except  from  enemy  countries. 
This  ruling  practically  restores  pre-war  conditions  as 
to  chromilo  and  jipparontly  leaves  to  the  domestic  pro- 
ducer only  .'i  limited  local  market  in  which  he  may  suc- 
cessfully compete  with  imported  ores.  It  is  evident 
that  the  imports  have  in  large  part  destroyed  the  market 
for  domestic  ore. 


"Ilrokon  F.ggs  Cannot  Be  Mended." — (Lincoln).  Neither 
can  "caslu'd-in"  War  i>avinga  Stamps  grow  to  their  ma- 
luritv  vnlup. 
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Mrs.  Phoebe  A.  Hearst 

THE  news  of  the  death  of  Mrs.  Phoebe  A.  Hearst  will 
be  received  with  regret  by  many  interested  in  the 
mining  industry,  but  more  particularly  by  the  em- 
ployees of  the  Homestake  Mining  Co.  Mrs.  Hearst 
established,  in  Lead,  S.  D.,  a  club  for  the  use  of  the 
Homestake  employees  and  their  families.  Of  the  many 
efforts  along  similar  lines  in  other  places,  this  club  has 
probably  achieved  greatest  success,  and  may  well  serve 
as  an  example  of  how  such  clubs  should  be  organized 
and  managed.  A  free  library  and  kindergarten  classes 
were  also  established  in  Lead. 

To  the  University  of  California  Mrs.  Hearst  pre- 
sented the  Hearst  Memorial  Mining  Building  for  the 
use  of  the  mining  college  of  that  university.  It  is  a 
magnificent  structure,  and  a  fitting  memorial. 

Mrs.  Hearst  was  "hot  only  a  woman  of  great  breadth 
of  view,  but  one  whose  sympathy  with  and  love  for 
humanity  found  expression  in  innumerable  acts  of  kind- 
ness, few  of  which  were  known  to  anyone  except  the 
recipients. 


Ingenieria  Internacional 

THE  initial  issue  of  Ingenieria  Internacional  has 
appeared.  As  stated  in  the  Journal  of  Jan.  4,  the 
publication  was  established  to  provide  a  medium  for  the 
international  exchange  of  ideas  on  engineering.  It  will 
record  and  visualize  in  a  general  way,  for  the  benefit  of 
engineers,  contractors,  and  manufacturers,  develop- 
ments in  American  engineering;  will  promote  inter- 
national trade  cooperation,  and  develop  closer  engineer- 
ing relations  between  the  United  States  and  Latin- 
American  and  Spanish-speaking  peoples. 

The  production  of  such  a  periodical  necessarily  entails 
much  initial  preparation  and  labor,  but  the  Ingenieria 
Internacional  staffs  have  succeeded  well  in  their  task, 
and  the  first,  the  April,  issue  presents  a  well-balanced 
number,  replete  with  illustrations  and  with  text  cover- 
ing a  wide  variety  of  subjects.  The  issue  contains 
interviews  with  men  prominently  identified  with  engi- 
neering and  industrial  affairs,  and  original  articles  on 
commercial  and  technical  subjects,  in  addition  to  miscel- 
laneous abstracts  and  excerpts  from  other  McGraw-Hill 
publications. 

The  extensive  field  which  is  covered  by  the  new  paper, 
the  sources  of  information  which  are  available  to  the 
publishers,  and  the  inherent  condition  which  has  heie- 
tofore  prevented  cooperation  and  coordination  of  engi- 
neering ideas  and  methods,  present  an  opportunity  that 
demands  the  best  in  technical  journalism. 

There  is  a  growing  need  for  the  development  of  good 
will  between  the  United  States  and  our  Spanish-speaking 
neighbors;  and  an  export-trade  medium  deserves  en- 
couragement and  support.  The  initial  issue  of  Ingenieria 
Internacional  is  of  such  creditable  caliber  that  its  help- 
ful and  broadening  influence,  in  promoting  the  objects 
that  called  it  into  being,  is  assured. 


Mining  Industry's  Post-War  Problems 

PREPARATORY  to  the  signing  of  the  armistice,  in 
fact  for  many  months  before  the  happy  event  took 
place,  the  Allies  were  studying,  through  committees  aiid 
commissions,  the  problems  that  were  sure  to  arise  at 
the  close  of  the  war.  Our  own  Government  somewhat 
tardily  took  up  the  same  subject,  and  its  officials,  though 
handicapped  by  having  post-war  conditions  confront 
them  before  the  problems  had  been  fully  studied,  are 
doing  their  best  to  handle  the  various  situations  in- 
telligently. 

The  problems  of  the  mines,  though  of  national  im^ 
portance,  are  largely  problems  of  individual  properties, 
to  be  studied  and  solved  by  managers  as  they  present 
themselves.  Discussions  that  have  already  taken  place 
and  communications  that  have  been  published  present 
the  idea  that  principles  should  be  formulated,  and  that 
we  should  then  make  our  practice  square  with  these 
principles.  Theoretically,  this  may  be  the  way  to  handle 
the  situation,  but  all  of  the  principles  have  not  been 
laid  down,  and  in  the  meantime  troubles  in  the  mining 
camps  are  pressing  for  solution,  and  it  is  the  duty  of 
the  respective  managements  to  deal  quickly  and  in- 
telligently with  the  situation  that  confronts  them.  A 
study  of  what  one's  neighbors  are  doing  under  similar 
circumstances  and  how  best  to  apply  existing  remedies 
to  one's  own  conditions  holds  more  promise  of  early 
solution  than  does  the  study  of  principles. 

The  miner's  problem  in  a  nutshell  is,  "How  shall  I 
keep  things  going  in  the  face  of  high  costs  of  labor  and 
supplies  and  low  price  of  metal  produced?"  Though 
this  m.ay  not  be  his  only  problem,  it  is  the  most  im- 
portant at  the  moment.  If  the  pumps  and  the  hoists 
could  be  stopped,  if  the  stamps  could  be  hung  up  and 
the  furnace  blown  out,  and  all  the  men  with  their  fam- 
ilies sent  away  on  a  week's  picnic,  all  would  be  well. 
But  plant  and  equipment  rust  and  deteriorate  more 
rapidly  when  idle  than  when  in  use,  and  they  must  be 
kept  in  good  condition.  And,  of  all  the  machines,  the 
human  machines  of  the  plant  are  the  most  delicate  and 
need  the  most  particular  care.  We  say  human  machines 
advisedly,  because  each  man  on  the  works,  from  man- 
ager to  mucker,  represents  a  cog  or  wheel  in  the  big  ma 
chine.  The  human  machine  must  be  provided  with  fu'' 
every  day  if  it  is  to  be  kept  in  fit  condition  and  ready 
to  produce. 

It  is  right  here  that  the  small  or  personally  owned 
property  possesses  a  great  advantage  over  the  large 
corporation.  Where  personal  contact  exists,  friendly 
relations  also  exist,  and  difliiculties  tend  to  disappear 
more  rapidly.  When  the  boss  can  say  to  Bill  Stimson. 
the  hoist  engineer:  "Bill,  dope  up  the  cable  good,  and 
smear  the  engine  with  white  lead  and  lard.  Don't 
know  when  we'll  start  again.  Then  come  out  to  the 
ditch  with  a  pick  and  shovel.  There  is  a  week's  work 
on  the  hillside" — when  such  a  speech  can  be  made  and 
accepted  seriously,  difficulties  are  not  so  great  as  in  the 
case  of  the  larger  organization.  We  can  imagine  Bill 
taking  his  pick   and   shovel  and   going  to  work   with- 
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cut  any  resentment  toward  the  boss  and  glad  of  the 
chance  to  be  doing  something,  but  we  could  not  imagine 
supine  acquiescence  in  the  event  of  the  Anaconda  man- 
agement directing  all  of  its  hoisting  engineers  to  re- 
port for  duty  on  the  railroad  grade  on  Monday  morning 
at  half  their  normal  wages. 

It  may  be  old-fashioned,  but  it  i.s  wise,  to  cultivate  the 
personal  contact  and  individual  responsibility  whenever 
possible.  The  large  organization  has  its  advantages, 
but  also  its  disadvantages.  It  is  necessary,  and,  like 
the  large,  delicate  engine,  runs  economically  while  all 
is  going  well,  hut  needs  the  greatest  care  or  one  loose 
pin  will  throw  the  entire  plant  into  a  state  of  idleness 
and  disorder.  Though  there  are  certain  advantages 
popses.sed  by  the  small  concerns,  this  is  not  a  good  rea- 
son to  advocate  the  division  of  the  big  organizations 
into  smaller  parts. 

And  this  brings  us  to  another  interesting  situation. 
War  conditions  and  post-war  conditions  have  caused  ces- 
sation of  operations  at  many  small  mines  and  pros- 
pects. This  is  serious,  because  many  of  the  great  mines 
of  the  future  must  grow  from  the  small  mines  and  pros- 
pects of  the  present.  Individual  initiative  and  enter- 
prise have  made  America  what  it  is  today,  and  the  culti- 
vation of  these  traits  has,  in  150  years,  made  us  what 
we  are.  The  suppression  of  them  for  centuries  has 
made  Russia  what  she  is.  If  reconstruction  is  neces- 
sary in  the  mineral  industry,  it  is  not  from  the  top  to 
the  bottom,  but  from  the  foundation  upward.  The  top 
is  in  a  fair  way  to  take  care  of  itself. 

Renewed  and  substantial  encouragement  for  the  small 
operator  may  not  sound  like  an  important  post-war 
problem,  but  it  is  the  foundation  upon  which  must  stand 
one  of  the  columns  of  our  national  structure  of  the  fu- 
ture. Its  neglect  will  mean  one  weak  member  that  may 
weaken  or  wreck  the  whole  edifice. 


Industrial  Cooperation 

THE  most  notable  speaker  at  the  recent  Industrial 
Conference  was  Charles  P.  Steinmetz.  In  a  simple 
direct  way  Dr.  Steinmetz  discussed  industrial  cooper- 
ation. Combining  a  wide  engineering  experience  and 
intimate  contact  with  industry  with  the  keenest  of 
analytical  minds,  his  conclusions  cannot  but  be  illumi- 
nating and  worthy  of  extended  consideration.  He 
pointed  out  the  weakness  of  all  paternalistic  schemes 
for  the  improvement  of  labor  conditions,  and  indicated 
the  offensiveness  to  the  wage  earner  of  much  of  the 
misdirected  welfare  work.  In  speaking  of  the  relation- 
ship of  capital  and  labor,  the  necessity  of  labor  sharing 
not  only  in  the  profits  but  in  the  management  of 
industry,  as  well,  was  presented  ;  .<  the  direction  in 
which  industry  must  look  for  a  solution  of  present 
diflficultie.M.  The  working  out  of  the  proitlem  along  the 
lines  suggested  is,  as  Dr.  Steinmetz  remarked,  a  matti-r 
of  slow  growth  and  gradual  development  rather  than 
of  sudden  change.  There  is  nnich  of  value  in  Dr. 
Steinmetz's  suggestion  of  the  plan  of  "wage  dividend.^." 
together  with  all  that  it  implies  in  representation  in 
management  and  control. 


The  Courage  To  Experiment 

THROUGHOUT  the  whole  fabric  of  human  life  and 
endi'.ivor  is  woven  the  thread  of  chance.  Great  sikmhI 
and  economic  inveatment.s  are  merely  experiment.i,  de- 
pending always  to  some  extent  on  chance  for  their  suc- 


cess or  failure.  But,  though  chance  may  wield  so  potent 
an  influence,  the  primary  need  for  initiative  must  not  be 
overlooked.  For  initiative  leads  to  experimentation,  and 
experimentation  to  achievement.  And  achievement  sel- 
dom comes  by  chance. 

Experiments  are  often  termed  failures  in  that  they 
indicate  the  impracticability  of  a  certain  line  of  action. 
They  are,  however,  almost  invariably  successful  in 
eliminating  from  consideration  the  less  essential  pro- 
posals. It  is  feasible  to  forecast  happenings  and  reac- 
tions in  certain  instances  with  accuracy,  but  in  many 
cases  it  is  impossible.  The  problem  resolves  itself  into 
one  of  preliminary  experimentation,  carried  out  on  a 
large  or  small  scale,  as  circumstances  dictate.  Small-scale 
experiments  are.  relatively  considered,  cheaply  per- 
formed ;  they  can  often  be  conducted  to  give  results  that 
may  be  duplicated  to  a  nicety  on  a  large  ccale,  but  they 
are  not  always  applicable.  Large-scale  experiments  in- 
volve heavj'  expense,  and  it  often  requires  courage  to 
institute  them. 

The  war  has  broadened  the  outlook;  and  unheard-of 
sums  have  been  -spent  in  the  encouragement  of  local  pro- 
duction. Some  experiments  resulted  in  failure,  but  the 
success  of  the  remainder  has  justified  the  expense  ten- 
fold— it  has  proved  that  the  resources  were  there,  and 
that  it  was  just  a  question  of  developing  a  latent  asset 
with  sufficient  capital  and  courage. 

America's  success  during  recent  years  has  been  due 
largely  to  an  exceptional  ability  to  finance  experiments 
on  an  unprecedented  scale,  aided,  also,  by  the  spirit 
which  recognized  the  value  of  taking  a  chance  and  risk- 
ing high  stakes  when  the  prizes  are  of  unmeasurable 
worth  and  of  illimitable  import  and  national  significance. 

Big  problems  involve  big  expenditures.  Caution  with 
regard  to  a  conclusion  as  to  the  necessity  for  incurring 
such  liabilities,  where  vital  industrial  or  individual 
progress  is  at  stake,  is  justified  only  where  complete 
failure  is  a  possibility.  In  many  cases,  however,  some 
measure  of  success  in  any  logical  scheme  can  be  forecast. 
Delay  under  such  conditions  is  unpardonable  if  it  is 
realized  that  the  improvement  can  be  achieved  only  by 
means  of  a  proportionate  outlay. 

Nowadays,  nations  that  are  unwilling  to  incur  ex- 
penditures which  may  be  termed  vast  are  likely  to  find 
themselve.^  left  behind  in  the  race  for  a  national  su- 
premacy based  on  the  contentment,  comfort,  and  socio- 
logical position  of  their  people  as  a  whole.  The  Great 
War  has  taught  the  world  that  the  reason  for  delay  in 
furthering  vital  schemes  for  national  improvement  and 
well-being  are  mostly  hollow  and  inadequate.  An  in- 
excusable conservatism,  coupled  with  an  inherent  dread 
of  the  consequences  of  spending  large  sums  of  money, 
was  often  the  cause.  Lack  of  justification  for  the  out- 
lay was  sometimes  pleaded  as  an  excu.><e  for  delay.  Since 
August,  l',U4,  however,  new  standards  have  been  set; 
and,  both  with  regard  to  expenditure  and  achievement 
in  a  good  causf,  no  limits  have  been  considered.  In  a 
few  cases  waste  resulted,  but  the  goal  was  "neck  or 
nothing";  and  the  witining  post  was  reached  with  the 
realization  that  there  was  ample  justification  for  adopt- 
ing unusual  and  drastic  measures  which  involved  colossal 
expenditures,  when  apathy  and  procrastination  would 
have  resulted  in  the  degradation  of  all  the  ideals  worth 
fighting  for. 

When  the  goal  is  clear  and  unmistakable,  there  should 
l)c  no  delay  in  setting  about  to  reach  it.  Costa  are  only 
relative.     It  is  the  result  that  counts. 
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Save,  and  Then  Save 

WHETHER  we  are  in  sympathy  with  the  Victory 
Loan  or  not,  whether  we  subscribe  or  leave  that 
duty  to  our  neighbors,  whether  we  prefer  to  lend  money 
to  the  Government  or  have  the  Government  take  from 
us,  in  the  form  of  taxes,  what  it  needs — whatever  our 
point  of  view — one  thing  is  certain :  the  bills  are  our 
bills,  and  w€  must  ultimately  pay  them.  Each  and  every 
one  of  us  must  contribute  voluntarily  or  involuntarily, 
knowingly  or  unknowingly,  and  we  have  got  to  save  to 
pay  these  bills. 

It  may  be  tiresome  to  be  preached  to,  especially  if  one 
does  not  feel  in  the  saving  mood.  But  it  is  not  tire- 
some to  him  who  feels  the  necessity  of  thrift;  rather, 
he  has  his  eyes  open  for  the  possible  chance  of  de- 
veloping thriftiness  along  new  lines.  Here  is  where 
we  all  need  help.  We  need  some  suggestions  that  will 
enable  us  to  get  more  out  of  life  or  put  more  into  it; 
some  suggestions  that  will  make  it  possible  for  us  to 
get  10%  more  service  out  of  a  belt  or  a  hoisting  rope,  or 
it  may  be  a  pair  of  shoes,  or  out  of  a  gallon  of  oil  or  a 
pound  of  dynamite.  The  man  who  can  give  us  hints 
along  these  lines  is  the  one  we  want  to  hear  or  the 
author  we  want  to  read. 

Perhaps  the  Journal  is  optimistic  in  expecting  that 
a  number  of  its  readers  are  going  to  send  in  sugges- 
tions that  will  produce  little  savings  here  and  there 
around  the  mine  and  mill,  but  it  hopes  for  and  expects 
them.  Nothing  will  be  too  small  to  be  disregarded,  and 
the  total  may  amount  to  a  respectable  figure. 

Perhaps  one  of  the  first  sources  of  thrift  that  the 
local  manager  should  have  in  mind  is  that  of  careful 
buying;  the  endeavor  to  get  the  full  worth  of  money 
expended ;  the  insistence  upon  quality  with  respect  to 
all  purchases.  Today  there  is  scarcely  an  article  to  be 
purchased  for  the  mine  that  is  priced  at  anything  like 
what  can  be  regarded  as  normal.  Tomorrow  the  quota- 
tion may  be  a  trifle  lower  and  next  week  a  shade  less, 
and  on  this  recession  one  may  be  inclined  to  place 
orders,  but  if  he  does  so  it  will  behoove  him  to  bear 
in  mind  that  the  manufacturer  is  anxious  to  sell  and 
equally  anxious  to  avoid  loss. 

Does  the  reduction  in  price  represent  any  reduction  in 
quality  of  goods?  It  is  well  to  bear  this  question  in 
mind  and  insist  upon  the  manufacturer  doing  his  part 
in  the  thrift  campaign.  The  consumer  has  been  pretty 
thoroughly  lectured  in  regard  to  spending  wisely,  but 
we  doubt  if  the  manufacturer  has  been  given  correspond- 
ing advice  and  attention  about  producing  wisely.  The 
waste  involved  in  the  production  and  use  of  cheap  in- 
ferior goods  is  large,  and  the  manufacturer's  practice 
in  this  direction  cannot  be  condoned  through  his  state- 
ment that  he  makes  what  the  people  want. 

We  can  reach  the  producer  and  set  him  on  the  right 
road  through  our  insistence  that  when  we  buy  we  must 
have  the  best.  This  is  one  item  in  practical  economy 
and  practical  thrift  through  which  we  may  pay  a  por- 
tion of  the  bill  that  stands  against  our  account. 


way,  it  may  be  said  that  this  drop  has  not  been  du3  to 
lack  of  ore  reserves,  because  p.oduction  has  depended 
mainly  upon  the  demand  of  the  furnaces,  and  their  re- 
quirements have  regulated  the  operation  and  output  of 
the  mines. 

Recent  estimates  show  that  the  ore  of  commercial 
grade  will  be  exhausted  within  comparatively  few  years 
and  that  the  remaining  iron-ore  resources  in  the  dis- 
trict will  average  less  than  45 '^c  in  iron.  The  gradual 
removal  of  the  higher-grade  deposits  has  led  to  an  in- 
crease in  the  mining  of  lower-grade  ores,  and  the  latter 
will,  in  time,  necessarily  replace  the  former  ores. 

Iron-ore  smelting  requires  the  use  of  high-quality 
grades  of  ore,  and,  though  the  larger  proportion  has 
been  supplied  direct  from  high-grade  ore  deposits,  a 
certain  percentage  has  been  procured  from  lower- 
grade  bodies,  the  ore  from  which,  after  being  mined, 
has  been  treated  by  washing  methods. 

The  growing  interest  in  iron  -  ore  concentration, 
which  has  been  particularly  noticeable  on  the  western 
part  of  the  Mesabi  Range,  has  been  the  result  of  the 
realization  that  there  is  much  available  ore  in  that  sec- 
tion that  may  be  made  suitable  for  furnace  use.  And 
this  condition  will  doubtless  continue.  The  ores  of 
the  western  Mesabi  lend  themselves  particularly  well 
to  treatment  by  simple  methods,  for  the  ore  structure 
is  such  that  ordinary  means  of  concentration  may  be 
used,  and  the  separation  process  as  applied  to  mill  con- 
struction is  largely  a  matter  of  mechanical  arrangement. 
The  Trout  Lake  concentrator  of  the  Oliver  Iron  Mining 
Co.,  at  Coleraine,  Minn.,  which  was  the  first  plant  to 
be  placed  in  operation  on  the  Mesabi  Range,  was  com- 
pleted in  1910,  and  now  consists  of  six  units  and  has 
a  capacity  of  3,000,000  tons  of  crude  ore  per  season.  In 
the  district  11  plants  are  now  operating  and  others  are 
under  consideration  or  are  being  built.  In  his  article, 
"Iron-Ore  Concentration  on  the  Mesabi  Range,"  which 
appears  in  this  issue,  F.  A.  Kennedy  has  outlined  the 
general  practice  as  followed  in  iron-ore  washing  in  that 
district,  together  with  suggested  improvements  which 
will  be  appreciated  because  of  the  increased  interest 
which  concentration  methods  will  continue  to  possess. 


Concentration  of  Iron  Ores 

SHIPMENTS  in  the  Lake  Superior  iron-mining  dis- 
tricts, which  to  date  have  produced  somewhat  over 
900,000,000  tons  of  ore,  reached  the  high  point  in 
1916,  when  they  amounted  to  66,658,466  tons,  although 
each  of  the  years  following  recorded  a  slight  decrease  in 
the  shipments  from  the  season  preceding.    In  a  general 


The  United  States  Steel  Corporation 

THE  winning  of  the  war  may  be  attributed  to  many 
agencies,  but  not  the  least  of  these  was  the  impor- 
tant part  played  by  the  United  States  Steel  Corporation, 
whose  varied  operations  of  the  last  year  mark  a  period 
of  notable  accomplishment.  The  seventeenth  annual  re- 
port, abstracts  of  which  are  published  in  this  issue,  con- 
tains a  record  of  remarkable  achievement  by  the  sub- 
sidiary companies. 

Totals  of  production  and  shipments  of  the  various 
companies  during  1918  were  less  than  those  of  1917,  but 
the  shortage  was  oflfset  by  increased  output  in  special 
lines,  and  the  remarkable  successes  which  attended 
operations  that  were  a  departure  from  former  practice. 
Among  the  increases  in  output  may  be  mentioned  the 
production  of  plates,  extensively  used  in  shipbuilding, 
which  totaled  2,171,362  tons,  or  an  increase  of  47.3':r 
over  the  1917  output.  Notable  among  the  strictly  war- 
work  developments  were  the  study  of  chemicals  for  gas 
masks  and  the  making  of  rolled  sheets  for  helmets,  by 
the  American  Sheet  and  Tin  Plate  Co.,  and  the  man- 
ufacture of  gas  and  mortar  shells  from  welded  pipe  by 
the  National  Tube  Company. 
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During  1918,  as  in  past  years,  the  officers  of  the  cor- 
poration continued  the  extension  of  welfare  work  for 
the  benefit  of  employees.  This  commendable  practice 
has  been  one  of  the  secrets  of  the  successes  which  have 
marked  the  operations  of  the  corporation,  and  its  ex- 
an.ple  may  well  be  followed  by  all  employers  of  labor, 
for  it  has  repeatedly  been  proved  that  cooperation  be- 
tween labor  and  capital  begets  a  healthy  growth  for 
industry. 

Loyalty  of  employees  is  not  fostered  by  a  spirit  of 
paternalism,  and  the  policy  which  gives  workmen  of  the 
United  States  Steel  Corporation  the  opportunity  to  sub- 
.scribe  for  stock  upon  easy-payment  terms  may  be  emu- 
lated to  advantage  by  other  employing  concerns. 


BY  THE  WAY 


China  exhausted  most  of  its  own  supplies  of  jade  atone 
many  centuries  ago  and  now  depends  upon  Burma  for 
the  stone,  says  Commerce  Reports.  The  chief  centers 
for  jade  carving  are  Canton,  Peking,  and  Soochow. 


As  a  suggestion  in  passing,  it  might  be  mentioned 
that  composite  names  have  been  frequently  adopted  in 
various  mining  districts  as  designations  for  mines, 
plants,  and  places,  and  their  use  strikingly  suggests 
the  romantic  side  of  the  mining  industry.  One 
of  the  latest  of  these  to  reach  us  is  from  the  Cobalt 
district,  namely,  Coniagas,  the  syllables  being  formed 
respectively  by  the  symbols  Co,  Ni,  Ag,  and  As.  An- 
other is  the  designation  of  the  Cuyuna  Range,  in  Min- 
nesota, the  name  being  composed  of  the  syllables  "Cuy" 
and  "Una."  The  former  is  a  contraction  of  the  given 
i.ame  of  Cuyler  Adams,  who  was  active  in  the  early 
exploration  of  that  territory,  and  the  last  syllable  is  the 
name  of  his  dog,  "Una." 


The  following  bona  fide  copy  of  a  letter  received  by  a 
mining  engineer  was  sent  to  us  recently  and  illustrates 
the  necessity  for  a  close  study  of  phonetic  spelling  and 
the  fertile  imagination  that  is  required  by  him  who  pro- 
fesses an  interest  in  mine  prospects: 
"Der  sur  I  have  groap  8  gold  clames  wit  a  good  shon 
for  a  big  min  it  is  Popry  Dick  Ha  a  wet  of200  betvm 
wals  un  wal  is  Sist  othr  is  granit  can  be  trased  3  mil 
ur  mor.  if  you  ur  yor  find  wans  sumtin  Big  were  you 
will  Hav  Lots  of  ore  7  of  the  clames  shos  good  Iwill 
giv  1  yer  too  .see  wat  Can  find  ifthe  Bunch  ant  Big 
a  nuf  we  coud  git  4  more  all  the  Properts  a  roun  me 
in  good  you  PlesLet  me  No  if  you  Can  handl  this  Prop- 
irty  You  Hav  6  feet  of  ore  too  start  on  a  shaft  Sout 
West  End  6  feet  or  Nort  Est  End  from  eras  root  it  is 
Lo  grade  but  you  will  Los  of  it  Had  ases  $5  too  $.S2.50 
in  gold  cares  a  Little  copper  &  sum  Silver  2  of  clames 
Shos  well  in  Silver  you  can  git  all  valus  wit  tin  7  mils 
from  railrod&  Smilter 

Wit  a  rod  all  doun  $f  )  is  the  Pris  3  yers 

too  Pay  &  oblig  yora 

X 


Dam-me,  .<;ometimes  I  wonner  jus'  w'ot's  to  be  tha  h'end. 
But  with  all  this  'ere.  I  can't  .say  as  'ow  you  an'  me 
"as  cause  to  worry.  Leave  'er  w'ere  sha's  to,  m'son, 
an'  these  'ere  diplomats  an'  politicians  an'  h'arbitrators 
will  work  un  h'aout.  But  w'ot  do  't  me  tremendus  is 
this  'ere  h'interference  with  pers'nel  liberty.  Dam-me, 
do  seem  as  'ow  these  days  man  can't  raise  'is  'and  to 
blaw  'is  nose  but  w'ot  some  chap  mus'  tell  'im  'ow 
to  do  un.  Take  this  'ere  pro'ibition.  'Ere  be  I  an' 
there  be  thee,  back  long  we.  Thee  says  to  me,  'I'll  stan' 
thee  to  a  pint,'  and  daowm  we  gaws  afer  shif  to  tha 
pub.  We  may  'ave  one,  we  may  'ave  ten,  but  'ome  we 
gaws  to  tha  missus,  an'  shows  h'up  bright  an'  h'early 
nex'  moornin'  to  tha  mine.  Min'  you,  m'son,  I  don't  say 
there  be  not  they  'oo  don't  make  a  'og  o'  theirsel's,  but 
tha  'ardship  comes  w'en  tha  h'innocent  suffer  with  tha 
guilty.  I  tell  'e,  m'son,  this  'ere  chap  'oo  wrote  tha 
'Miner's  Solace'  in  tha  h'Engineerin'  an'  Minin'  Journal 
naws  wot  'e's  talkin'  abaout.  These  'ere  'ipocrites  'oo 
wants  to  'ave  all  smokin'  stopped  mus'  be  crazy.  'Oo 
ever  'eard  of  a  man  takin'  five  withh'out  a  smoke? 
An'  'ow  in  'ell  do  they  think  a  chap  can  figger  'ow  bes* 
to  bias'  a  stope?  Smokin',  m'son,  is  a  'abit  in  minin' 
but,  dam-me,  there  never  was  a  better.  'Ere,  you,  let's 
'ave  a  bit  moor  Peerless." 


Cap'n  Dick  thoughtfully  puffed  his  tightly  packed  pipe 
-^f  Peerless.  "M'son".  said  he,  "thn  worl'  do  change. 
Ere  '\a  all  creation  h'upset  over  fitin'  tha  *Uns,  thn 
I'eace  problem  'angin'  fire,  h'induatry  in  a  'uge  turmoil, 
an'    w'ere    with    'igh    costs    an'    ail    are    we    gawin'? 


State  Senator  O.  L.  Sparks,  of  Galena,  Kan.,  has 
the  reputation  in  the  .loplin  district  of  having  made 
and  spent  more  money  than  any  other  mine  operator 
in  the  lead  and  zinc  fields.  Says  the  Kansas  City  Star: 
"Sparks  made  and  lost  most  of  his  big  money  in  the 
'Badger  Diggins.'  The  last  time  he  went  'flat  broke,' 
about  six  years  ago,  was  when  he  was  trying  to  get 
more  money  out  of  the  old  S.  H.  &  S.  A  flood  came, 
and  he  spent  a  large  sum  pumping  out  the  water. 
Then,  just  as  he  got  all  the  water  pumped  out.  his 
mill  burned,  and  almost  before  the  ashes  got  cool 
another  flood  came,  and  he  had  more  water  than  at  the 
beginning. 

"When  he  took  stock  of  himself  Senator  Sparks 
found  he  had  nothing  and  was  $20,000  in  debt.  That 
was  only  six  years  ago,  and  today  he  owns  the  finest 
house  in  Galena,  a  16-room  home  with  billiard  parlors 
and  dancing  pavilions;  a  lot  of  Galena  propertv.  more 
than  1300  acres  of  land,  five  mines  and  other  valuables. 

"'How  did  you  make  your  last  come-back?"  he  was 
asked. 

"  'Weil,  sir,  one  day  I  happened  to  be  in  Jopiin  and 
met  a  fellow  who  said  he  Viad  lost  $5000  in  a  mining 
venture  and  that  if  his  wife  found  it  out  he  would 
catch  hell.  He  said  another  mine  operator  had  told 
him  I  was  a  lucky  dog,  and  that  if  he  wanted  to  get 
his  money  back  I  could  get  it  if  any  man  could. 

"  'I  toid  him  I  myself  was  broke,  but  I  had  been 
broke  so  often  that  it  didn't  make  much  difference 
to  me.  1  told  him  I  know  of  a  piece  of  land  1  believed 
we  could  make  a  stake  on  and  that  if  he  would  put 
up  some  money  against  my  experience  we  would 
tackle  it. 

"  'He  gave  me  $500,  and  I  got  a  drill  and  went  nl 
it.  I  hit  ore  in  the  first  hole  we  drilled,  and  prett> 
soon  he  sold  out  when  he  had  made  back  all  he  ha'i 
lost  and  could  go  home  to  his  wife  without  catching 
hell.  I  kept  the  mine  and  made  $37,000  in  a  year  and 
1  half.  Then  I  bought  in  "The  Pup,"  and  in  a  coupli- 
of  years  had  a  tolerably  fair  stake.  With  some  other 
parties  I  bought  "The  Pup"  land  for  $47,000  and  I 
haven't  hit  bottom  since.'  " 
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Yacimientos   Carboniferos   de   las  Provincias   de   PaUasca, 

Huaylas   y   Yungay.    By  Juan   M.   Yanez   Leon.     Pp. 

85;  illus.      Bull.  90.  Cuerpo  de  Ingenieros  de  Minas  del 

Peru,  Lima,  Peru. 
The  pamphlet  was  evidently  issued  for  the  purpose  of 
disseminating  information  with  regard  to  the  economic  coal 
deposits  of  Peru.  The  geological  and  structural  features 
are  considered  in  detail,  and  descriptions  are  given  of  the 
deposits  and  their  development  toward  an  economic  basis. 
Handbook    of    Mechanical    and    Electrical    Cost    Data.     By 

Halbert   P.    Gillette   and   Richard   T.    Dana.     Pp.   1734. 

McGraw-Hill  Book  Co.,  Inc.,  New  York.  Price,  $6. 
This  book  was  written  to  fill  a  need  that  was  felt  by 
mechanical  and  electrical  engineers,  and  consists  of  notes 
and  data  that  have  been  collected  and  formulated  by  the 
authors  in  the  practice  of  their  professions.  The  indis- 
pensability  of  the  information  thus  collected  prompted 
its  arrangement  and  publication  in  book  form.  The  main 
purpose  of  the  book  is  to  place  in  the  hand  of  the  engineer, 
in  the  most  convenient  fomi  for  reference,  the  largest 
practicable  amount  of  information  bearing  upon  economic 
and  intensive  construction,  production,  and  transportation 
in  the  mechanical  and  electrical  fields.  So  far  as  possible 
the  material  has  been  classified  along  the  lines  of  the  work 
that  one  man  is  likely  to  be  called  upon  to  undertake;  and  a 
comprehensive  index  supplements  the  volume  and  enhances 
its  value.  In  writing  the  book,  the  authors  have  borne 
in  mind  the  i-equirements  of  the  designer,  the  appraiser, 
the  chief  of  construction,  the  superintendent  of  operation, 
and  the  engineering  student.  Among  the  various  subjects 
treated  are:  General  economic  principles;  depreciation,  re- 
pairs and  renewals;  buildings;  chimneys;  moving  and  in- 
.stalling;  fuel  and  coal  handling;  steam  power;  internal  com- 
bustion engines  and  gas  producers;  hydro-electric  plants; 
first  cost  and  operating  expenses  of  complete  electric  light 
and  power  plants;  overhead  electrical  transmission  and 
distribution;  underground  electrical  transmission  and  distri- 
bution; lighting  and  wiring;  belts,  shafts  and  motor  drives; 
compressed  air;  gas  plants;  pumps  and  pumping;  con- 
veyors, hoists,  cranes  and  elevators;  heating,  cooking, 
ventilating,  refrigerating,  and  ice-making;  electric  rail- 
ways; and  miscellaneous  costs.  The  book  is  complete  and 
the  data  are  reliable.  It  should  find  a  place  among  the 
most  frequently  consulted  books  in  the  engineer's  library. 

Industrial  Goodwill.  By  John  R.  Commons.  6  x  8i. 
McGraw-Hill  Book  Co.,  Inc.,  New  Y'ork. 

An  excellent  little  book,  and  appropriately  named.  Every 
employer  of  labor  and  every  employee  should  read  it.  A 
careful  study  of  its  contents  should  create  a  better  under- 
standing of  what  is  meant  by  goodwill  and  what  is  neces- 
sary for  the  development  of  industry  along  rational  lines. 
A  few  quotations  may  appropriately  be  given.  In  speak- 
ing of  labor,  the  author  says: 

This  I  call  the  machinery  theory  of  labor.  Labor  is  not 
a  commodity — its  value  determined  by  demand  and  sup- 
ply— but  each  laborer  is  a  machine — its  value  determined 
by  the  quality  of  its  product.  The  theory  is  not  new.  Its 
application  is  a  new  discovery  in  science  and  engineering. 
The  commodity  theory  is  the  merchant's  theory  of  buying 
and  selling.  The  machinery  theory  is  the  engineer's  theory 
of  economy  and  output.  Man  is,  after  all,  the  most  mar- 
velous and  productive  of  forces  of  nature.  He  is  a  mech- 
anism of  unknown  possibilities.  Treated  as  a  commodity, 
he  is  finished  and  ready  for  sale.  Treated  as  a  machine, 
he  is  an  operating  mechanism  to  be  economized. 

Again,  under  the  subject  of  goodwill: 

Scientific  management  picks  out  the  individual  and  offers 
him  the  inducement  of  making  more  money.  It  separates 
him  out  from  the  group  with  which  he  has  consciously  or 
unconsciously,  perhaps,  identified  himself.  It  cuts  across 
the  solidarity  of  labor  as  a  class,  unmindful  that  the  labor- 
ers are  competitors  with  each  other,  that  they  are  buying 
jobs  which  they  feel  are  limited  in  supply,  and  that  their 


feeling  of  solidarity  on  this  account  reprehends  the  one 
who  injures  his  fellows  by  lessening  their  chances  for  jobs, 
or  who  reduces  the  level  for  compensation  for  all  by  his 
self-seeking  competition. 

But  the  goodwill  of  labor  is  a  collective  goodwill  that 
does  not  play  one  laborer  against  another,  or  the  unem- 
ployed against  the  employed,  or  take  advantage  of  the 
needs  of  a  class,  but  acknowledges  labor's  solidarity  of 
interest  as  well  as  the  individual  laborer's  self-interest. 

Scientific  management,  since  it  begins  and  ends  with 
individuals  separated  from  their  fellows,  has  the  defects 
of  autocracy.  It  means  government  by  experts.  An  ex- 
pert comes  into  the  factory  and  makes  a  study  of  the 
operations  of  the  selected  individual.  That  individual  and 
his  fellow-workers  are  much  concerned  about  his  time 
studies,  his  stop-watch,  his  cold  calculations,  which  decide 
for  them  the  amount  of  work  that  shall  be  portioned  out 
for  the  task.  But  they  cannot  be  consulted.  They  are 
objects  to  be  investigated,  not  investigators. 

But  goodwill  is  reciprocity.  It  is  not  government  at  all, 
but  mutual  concession.  It  yields  as  much  to  the  prejudices 
and  passions,  to  the  conservatism  and  even  suspicions  of 
patrons  as  it  does  to  scientific  knowledge  of  what  is  good 
for  them.  Goodwill  is  not  necessarily  a  virtuous  will,  or 
a  loving  will;  it  is  a  beneficial  reciprocity  of  wlls,  and 
whether  there  is  really  a  benefit  or  really  a  reciprocity  is 
a  matter  of  opinion   and  mutual  good  feeling  as  much  as 

a  matter  of  science 

For  it  is  goodwill  that  converts  the  "class  struggle'^  of 
socialism  into  class  harmony.  It  converts  retaliation  into 
reciprocity.  Where  it  does  not  exist,  there  the  public,  more 
and  more,  is  turning  to  another  theory,  not  merely  the  good- 
will theory  of  labor  but  the  public  utility  theory  of  labor. 
Other  extracts  might  fittingly  be  reproduced  to  illustrate 
the  trend  of  the  book,  which  is  distinctly  of  a  constructive 
nature;  but  sufficient  has  been  given  to  show  the  fairness 
of  the  author  and  his  deep  insight  into  the  many  industrial 
problems.  The  concluding  paragraph  of  the  work  has  a 
peculiar  significance  at  present  and  is  therefore  worthy  of 
quotation : 

No  nation  hereafter,  not  even  America,  can  live  to  itself 
alone.  America  has  come  out  of  the  war  the  one  great 
industrial  power  of  the  world.  Other  nations  are  bank- 
rupt. America  is  their  creditor.  America  has  the  capital, 
the  resources,  the  shipping,  the  man-power.  America  may 
use  its  power  as  Germany  tried  to  do.  It  may  subsidize 
its  capitalists  and  trusts  and  make  a  science  of  dumping. 
It  may  make  other  nations  eventually  its  enemies.  Or  it 
may  submit  its  excessive  power  to  be  regulated  in  part- 
nership and  equality  with  other  free  nations.  The  strug- 
gles of  the  future  are  industrial.  The  world  may  be  gov- 
erned by  supply  and  demand,  and  America  will  win  by 
superior  control  over  supply.  Or  the  world  may  be  gov- 
erned in  partnership,  and  America  will  take  an  equal  chance 
of  winning  in  the  race  of  international  goodwill. 
Compressed  Air  Plant.  (Third  Edition.)  By  Robert  Peele. 
6  X  9J,  pp.  485.  illus.  John  Wiley  and  Sons,  New  Y'ork. 
As  stated  by  the  author  in  the  preface,  there  have  been 
recent  changes  of  importance  in  the  details  of  design  of 
both  compressors  and  rock  drills,  and  the  issue  therefore 
contains  many  replacements  of  the  cuts  appearing  in  the 
two  earlier  editions,  besides  the  necessary  changes  in  text. 
Part  I  of  the  volume  treats  with  the  production  of  com- 
pressed air,  and  includes  the  development,  stnicture  and 
operation  of  various  types  of  machines.  Part  II  comprises 
information  and  details  concerning  the  transmission  and 
use  of  compressed  air.  This  section  includes  a  complete 
description  of  various  types  of  reciprocating  and  hammer 
drills,  together  vnth  statements  of  their  performance, 
records  and  costs.  Other  applications  of  compressed 
air,  such  as  used  in  coal-cutting  machines,  pumps, 
and  haulage,  are  considered.  Demonstrations  and  de- 
scriptions of  certain  of  the  older  compressors  and  drills 
are  retained,  and  the  an-angement  of  the  issue  is  such  that 
the  entire  subject  is  treated  in  a  full  and  able  manner. 
Production  and  Value  of  Mineral  Products  in  Michigan  for 
1917  and  Prior  Years.  Publication  27,  Geological  Series 
22,  Michigan  Geological  and  Biological  Series,  R.  C. 
Allen,  director.  9i  x  GS,  pp.  225. 
The  data  include  statistical  tables  of  production  and 
value,  historical  sketches,  and  lists  of  producers  of  metallic 
and  non-metallic  minerals  in  Michigan. 
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Personals 


F.    I>.    ( hBse    has    removeJ    to    Dudham, 

P.  E.  Batcher  is  vice-president  and  gen- 
eral nianagor  of  the  Kominion  Co.  at  Dan- 
ville.  111. 

William  Holihaner  is  with  the  Aluminum 
Castings  Co..  beine  employed  in  the  metal- 
urgical    department. 

E.    A.    Sporley.   of    the    Bureau    of    Mines, 
as   completed   a    tour   of    inspection    of   the 
Mesabi   Range  mines. 

David  D.  Irwin  has  accepted  a  position 
with  the  Phelps  Dodge  Corporation  in  the 
office   of  the    president. 

H.  L..  Batten  is  in  Rossland,  B.  C,  en- 
gapod  with  the  Con.^olidated  Mining  and 
omelting   Co.    of   Canada. 

R.  W.  French,  formerly  situated  at  Ingot. 
Calif.,  is  now  with  the  Department  of  La 
Cnion,    San    Sebastian,    Salvador.   C.   A. 

M.  B.  R.  Gordon  is  vice-president  and 
managing  director  of  the  Molybdenum 
Products   Co.,   Ltd.,    Wilberforce.    Ontario. 

Ralph  K.  Barker  has  aco?p:ed  a  position 
at  the  Tacoma  Smeltery.  Tacoma,  Wash. 
He  was  formerly  with  the  GarfleUl  Smelting 
and  Refining  Co. 

Alexander  Faulds.  of  Vancouver.  B.  C. 
left  recentlv  for  China  on  a  professional 
business  trip  and  will  be  absent  for  several 
months. 

L.  .stcpanotr,  mining  engineer,  has  estab- 
l-.hed  an  office  at  Grand  St.  151.  Blag- 
iivestchensk  on  Amur.  .\mur  Province, 
i.ussia. 

.».    n.    Callaway    and    J.    K.    Davlsi    have 

<r;ned    a    partnership    under    the    name    of 

■  le  Cliotaw  Engineering  Co..  Patrick  Bldg., 
I'oteau.    Okla. 

PanI  R.  Forbes  has  resigned  his  position 
with  Shewan-Tomes  &  Co..  of  New  York, 
.-•nd  is  now  situated  at  712  I'rospect  Ave., 
LI   Paso,   Texas. 

Oliver  r.  Bradley  is  U.  S.  Oil  and  Gas 
Inspfcior  for  the  Department  of  the  Interior 
at  Muskogee.  Okla..  with  offices  in  the 
F'ederal  Building. 

B.  R.  Mackay  will  be  in  charge  of  a 
pnrtv  sent  out  by  the  Geological  Survey  of 
Caniida  this  y»ar  on  an  e.xploration  trip 
into   British  Columbia. 

Howland  Bancroft,  of  Denver,  announces 
that  he  will  be  associated  with  B.  I..  Thane 
."ftor  June  1.  with  headtiuarlers  in  the 
<  rocker    Bldg.,    San    Francisco. 

I..  K.  .\rin»lronK,  secretary-treasurer  of 
Cc)  umbia  Section  of  the  A.  I.  M.  M.  E..  has 
bf  e.i  elected  president  of  the  Spokane  En- 
gim  ering  and  Technical  Association. 

Claude  E.  Amidon,  who  has  been  em- 
ploved  in  the  Chemical  Warfare  Section  at 
the"  Astoria  Heat.  T..iKht.  and  Power  Co..  has 
removed  to  40  Block  F..  Pueblo.  Colo. 

C'hnrlra  W.  De  Wilt.  Until  recently  mine 
■uperinlendcnt  of  the  Chiksan  Mining  Co.. 
i'<  en  route  to  Omsk,  having  accepted  a 
position  with  the  V.  S.  Ooiernment  for  duty 
i-.    Sib  ria 

Col.  Jame*  R.  Mclean,  of  the  British 
Army,    has    arrived    in    New    York   en    route 

■  .    Mexiio.    to  confer    with    Cnrranza    In    re- 
r  ird   to   IS.nnn.nnn  acres  of  British  oil   land 

'.nflscaled   In    1915. 

r.  O.  Hllllman.  of  Toronto,  recently  vlce- 
I. resident  of  the  Imperial  Oil  Co..  has  lieen 
.  lerted  president  In  place  of  the  late  Hon. 
\V  J  ilanna.  A.  M.  .McQueen  succeeds 
to    the    vlce-presldenry 

r»al  W.  Oaeheleln,  mining  and  metallur- 
gical engineir.  who  served  during  Ihe  war 
-11  n  first  lieutenant.  Ordnance  Reserve 
Con",  has  otM-ned  offices  at  17  West  .NMntnh 
SI..   Colorado   Springs.    Colorado. 

William  Bl.rhoff.  assistant  general  super- 
intendent of  Ihe  Dominion  Iron  and  Steel 
Co .  .tydney.  N  fl .  has  resigned  to  accept 
the  position  of  asslsLint  general  sup<-rln- 
lendent  of  the  l.ukens  HIeel  Co..  of  Phlln- 
delphln. 

r.  I,.  Oilman,  formerly  works  mnnnger  of 

II,.-   N.iii..ii.il  ir.ii.liiit   and  Cable  Co..   Is  now 

ral     superintendent     for 

<•>>.    being    In   charge 

ig    plants     in     England 

■         ■  .  I.I 

r.  v..  Lnras  has  l.een  apiiolnled  In  Ihe 
newly  created  position  of  economy  engineer 
with  the  r>omlnlon  Steel  Corpornllon  of 
Sydney.  N  S..  wllh  the  view  of  eliminating 
wrisieful  praetlees  and  Ihe  introduction  of 
economical    processes. 

Federiro  Oarria  C'areras  has  !  vered  his 
relations    with    Negoclnclon    Minirn    K     K 


Fernandini.  Cerro  de  Pasco.  Peru,  and  will 
become  metallurgical  engineei  for  Com- 
pania  Gallofa-Consolldada  de  Colque- 
Chaca.    Bolivia.    S.   .\. 

A.  W.  Carroll,  assistant  superintendent 
of  the  Raritan  Copper  Works,  and  8. 
Skowronski.  in  charge  of  the  Research  De- 
partment, left  recently  on  a  business  trip, 
during  which  they  visited  the  Baily 
electric  furnace  plant  at  Alliance.  Ohio; 
the  Edgar  Thomson  steel  works,  and 
Kopper's  byproduct  coke  plant,  at  Pitts- 
burgh.   Penn. 

Amor  F.  Keene  anounces  that  he  has  ac- 
cepted the  position  of  consulting  engineer 
and  member  of  the  American  advisory  com- 
mittee of  the  Gold  Fields  American  Develop- 
ent  Co.,  Ltd. — the  representative  in  America 
of  the  Consolidated  Gold  Fields  of  South 
Africa.  Ltd..  of  London — with  headquarters 
at  the  offices  of  the  Gold  Fields  American 
Development  Co..  Ltd  .  233  Broadway.  New- 
York. 

A.  C.  Clark  is  manager  of  the  Raritsm 
Copper  Works  :  F.  L.  Antisell.  superintend- 
ent ;  A.  W.  Carroll,  assistant  .superintend- 
ent and  X.  W.  Pierce,  office  manager, 
.according  to  a  revision  of  the  positions  of 
executive  officers  of  the  works  m.ade  at  a 
recent  meeting  of  the  board  of  directors. 
Mr.  Pierce  has  also  resumed  his  former 
position  as  chairman  of  the  General  Safety 
Committee. 


Societies 


Colorado  Seientlflc  Society  held  its  335th 
regular  meeting  on  Apr.  5,  at  the  Denver 
Athletic  Club.  Albert  C.  Crehore  de- 
livered an  address  on  "Atomic  Phenomena. 

.\merienn  Society  of  Civil  Engineers  held 
a  meeting  on  -Apr.  16.  when  W.  G.  B. 
Thompson  spoke  on  the  "Development  of 
New  .Jersey's  Highway  System  and  Its  Re- 
lation to  Iludson  River  Vehicular  Tunnels 
and    Ferries." 

American  Institute  of  Mining  and  Metal- 
lurgical F;nKlneer»  h.is  appointed  a  com- 
mittee to  cooperate  with  the  Canadian 
Mining  In.sititute  consisting  of  E.  P.  Mathe- 
son.  A.  R.  Ledoux,  and  L.  K.  Armstrong. 
D.  H.  McDougall.  W.  Miller,  anil  R.  H. 
Stewart  will  represent  the  Canadian  Min- 
ing  Institute. 

Engineers'  Society  of  Western  Pennsyl- 
vania held  a  joint  meeting  with  the  Pitts- 
burgh sections  of  the  American  Chemical 
Society  and  the  .\merican  Electrochemical 
Society  on  Mar.  25.  The  subject  discussed 
was  "Gas,  Smoke,  and  Flame  in  This  War 
and  the  Next."  by  William  H.  Walker. 
Colonel,  Chemical  Warfare  Service.  U.  S.  K. 

Association  of  Members  of  .American  Na- 
tional Engineering  Societies  in  Culm  has 
been  recently  founded  to  foster  the  interests 
of  various  national  engineering  societies 
represented  in  Cui)a.  Its  membersihip  is 
composed  of  all  the  prominent  engineers  in 
Cuba.  The  year  book  has  just  been  pub- 
lished. Carlile  I'lbricht,  secretary,  Em- 
pedrado  No.    17.    Havana. 


Industrial  News 


Mine  and  Smelter  Supply  Co.  advises  that 
n  W  Hills  has  been  appointed  manager 
of  sales  of  the  machinery  and  supplies  de- 
partment at   the   Denver  office. 

Chicago  Pneumatic  Tool  Co.  announces 
the  appointment  of  F.  V.  Sargent,  district 
manager  of  sales  In  the  Boston  territory, 
succeeding  F.  S.  Eggleslon.  with  headquar- 
ters  at    1S2    High   St.,   Boston. 

A.  r.  flrecn  Fire  Brick  Co.,  of  Mexico. 
Mo  has  opened  an  eastern  district  sales 
oIlUe  in  New  York  City  at  3ip  Church  St. 
Howanl  C  Thayer,  formerly  field  mechanl- 
i-nl  engiieer  for  Ihe  .1.  O.  White  Engineer- 
ing Corporallon  at  V.  S.  .Nitrate  Plant  .Vo 
2.   Is  in   charge. 

Cutler-llammer  Manutnctorlng  Co.  an- 
nounces that  E.  C  Cherrlngton  and  T.  R. 
Cotdey.  who  for  several  years  have  be«'n 
In  the  sales  service  ileiiartmenl  at  .Mllwau 
kee.  have  Iwen  transferred  to  the  Pitts- 
burgh office  of  Ihe  central  dislricl.  Mr 
Cherrlngton  l>econilng  office  manager  and 
Mr.    Cooley  engineering    correspondent. 

Paul  O.  Alil»e,  Inc.,  is  fhe  title  of  the 
new  organixallon  created  to  succeed  the 
business  of  Paul  O  Al>l>e.  Tlie  new  cor- 
nnr.iii"Ti  li.'ts  purcbnsed  n  site  on  which 
;,.  ,    are    being    erecled     In    alforil 

i.  Mifacturing      facilities.         .Mr 

11  one    of    Ihe    orlglnol    Inven- 

t.  .  i.ipers  nf  the  grinding  mill.   Is 

as«...  i;ii.-.|   "  ilh   the  new  coruorutlon. 


American  MannfactDrers*  Export  .Vssocia- 
tion  has  appointed  the  following  committee 
on  education  for  foreign-trade  service:  W. 
W.  Nichols,  ..Mlis-Chalmers  Manufacturing 
Co.  ;  G.  H.  Carter.  W.  R  Grace  &  Co.  : 
H.  E.  Cole.  Standard  Oil  Co.  ;  H.  H.  Mer- 
rick, Chicago  Association  of  Commerce  ; 
H.  S.  Smith.  Gulf  States  Steel  Co.  ;  E.  P. 
Thomas.  U.  S.  Steel  Products  Company. 

i.  F.  Davis,  Harris  Trust  Bldg..  Chicago, 
has  taken  over  from  the  du  Pont  Powuer 
Co.'s  plants  a  considerable  number  of 
boilers  which  have  been  in  use  from  three 
to  six  months,  and  is  in  the  m.irket  to  make 
contracts  to  install  these  boilers  ready  for 
operation.  Every  boiler  is  guaranteed. 
I'rices  will  be  furnished  upon  request.  A 
numlier  of  well-known  manufacturers  are 
represented,  and  various  types  of  construc- 
tion are  included.  New  Kecler  boilers  can 
also    be    furnished. 

Huir  Electrostatic  Separator  Co.,  which 
has  been  situated  for  the  last  14  years 
at  60  India  St.,  Boston,  has  recently  ac- 
quired and  fitted  up  a  large  plant  at  Ar- 
lington, Mass..  a  suburb  of  Boston,  to 
which  it  has  moved  its  offices,  ore-testing 
and  chemical  Laboratories  and  works. 
It  maintains  a  well-equipped  laboratory 
for  the  purpose  of  making  either  prelimi- 
nary or  complete  tests  show^ing  the  results 
that  can  be  obtained  commercially  in  the 
separation  or  concentr.ition  of  minerals, 
abrasive  materials,  and  reclaiming  valu- 
able contents  of  many  waste  materials  by 
the  Huff  electrostatic  process.  H.  B. 
Johnson,  an  expert  on  graphite  refining, 
is  general   manager  of   the  company. 

The  Oliver  rontinuous  Filter  Co.  reports 
an  export  business  for  1918  which  is  prac- 
tically twenty  times  greater  than  the  com- 
pany's export  business  five  years  ago.  Re- 
cent foreign  sales  include  six  12-ft.  diam- 
eter by  16-ft.  Oliver  filters,  with  complete 
vacuum  equipment,  to  the  American  Smel- 
ter Securities  Co.  for  its  Veta  Grande  mill 
at  Parral.  Chihuahua,  Mexico.  Another 
Oliver  installation  in  Mexico  during  191 -i 
was  that  of  a  14  x  18-fL  filter  at  the  mill 
of  the  .Mvarado  Mining  and  Milling  Co.  at 
Parral.  During  the  present  month  the 
Oliver  company  is  shipping  duplicates  of 
the  Veta  Grande  filter  to  the  Benguet  Con- 
solidated Mines,  in  I^'nguet.  Philippine 
Islands,  and  another  to  a  cyanide  plant  in 
the  Dutch  East  Indies,  which  is  l>eing  in- 
stalled by  the    Netherlands  government. 


New  Patents 


United  States  p.atent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining  Journal"  at   25c.  each. 

Drill  Bit.  Granville  A.  Hum.ison.  Shreve- 
IK.rt.  La.,  assignor,  by  mesne  assignments, 
to  C.  A.  Reed,  Houston.  Tex.  (U.  S.  No 
1.294.106:    Feb     11.    1919). 

Dump  Cars,  Locking  Mechanism  for 
Alexander  .M.  Gow.  Duluth.  Minn.  (U.  S.  No 
1.294.088  :    Feb.    11.    1919.) 

Dump  Car.  William  D.  Skidmore.  Ne\« 
York.  N.  Y'  ;  Emmeline  M.  Skidmore.  ad- 
minislrlx  of  the  estate  of  said  William  1' 
Skidmore.  deceased,  a.ssignor  of  one-half  ii> 
Francis  de  I-incey  Robinson.  tC  S.  No.  1- 
293.964  :    Feb.    II.    1919.) 

Inclined  Screen.  I.#wis  O.  Rowand 
Brooklyn.  N  Y..  assignor  to  the  New  Jersi  ^ 
Zinc  Co.  .Vew  York.  N  Y.  (T.  S.  No  1  ■ 
294.309  :   Feb.   11.   1919.) 

Lift  Pump.  Frank  English.  Fresno,  Calif 
(U.   .><     .\o     1.2'.H.Oi;9;    Feb.    11.    1919) 

Mining  Sulphur,  .\ppnratu8  for.  John  W 
Peters.  Uosiyn.  N.  Y.  (C  S  No.  1.29S.9":' 
Feb.    II.    1919  ) 

Oll-Well-Cleanlns  Appliance.  William  .1 
Hogue.  Kan.vBs  City.  Mo  (C.  S.  No.  1.- 
293,777  ;    Feb     11.    1919  ) 

Rock  Drill.  William  A.  Smith,  Denver. 
Colo,  a.s.slgnor  to  the  Denver  Rock  Drill 
Maniifacliiring  I'o..  Denver.  Colo.  (I'.  .^ 
No    1.293.960  ;  Feb    11.  1919  ) 

Rotary  Baring  Drill.  Howard  R.  Hughes 
Houston.  Tex  .  assignor  to  Hughes  Tool  C^' 
Houston.  Tex.  (C.  S.  No.  1.292.608:  Jn:i 
2S.    1919.1 

Rotary  Drilling  Tool.  Charles  P.  May- 
ner.  MontelH-Uo.  Calif.  ( C.  S.  No.  1.292.- 
S42  ;   Jan     2S.    1919.1 

Tongslen.      IVcH-ess   of   Separating  Tung- 
sten    Compounds     from     Substances.       Carl 
Andersen   and    Kric   HJalmar   Westllng,   8ai 
F'rnnclsco,  Calif,     (f.  S.  .No.  1.292.559  :  Ja 
28.    1919.) 

7,lne  l>tlde.  Preparing  Pigment  I.*lan.l 
E  Wemple.  St.  Louis.  Mo.  a.ssignor  lo 
American  JJInc,  Lead  and  Smelling  Co.. 
Boston.  Mass  ( C  S  No  1.292.976,  Jan. 
28.    I9'»  ) 
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SA:;    FRANCISCO,    CALIF. — Apr.    11 
February     Production     of     Petroleum     in 

California  totaled  7,S41.84S  bbl.,  or  an  aver- 
age daily  production  of  280,066  bbl.,  an  in- 
crease over  January  of  approximately  2700 
bbl.  in  daily  average.  Shipments  from  the 
fields  in  February  totaled  7.470,373  bbl.. 
adding  371,465  bbl.  to  the  crude-oil  stocks, 
which  at  Feb.  2S  totaled  32,671,039  bbl. 
The  number  of  wells  producing  in  the  11 
active  fields  in  the  month  was  8659.  New 
rigs  installed,  36  ;  number  of  wells  started 
drilling,  31 S;  number  of  completed  wells, 
42  ;  abandoned,  2.  Field  prices  at  Mar.  15 
remained  as  of  Jlay   1,    191S. 

Montebello  Oil  Field,  which  has  attracted 
attention  for  last  two  years  for  its  pro- 
duction of  both  oil  and  water,  had  pro- 
duced up  to  Feb.  1,  1919,  a  total  of  8,700,- 
051  bbl.  of  oil.  The  production  comes  from 
two  strata  or  zones  of  oil  sand.  The  first 
or  upper  zone  has  yielded  1,876,121  bbl.  of 
oil  and  121.332  bbl.  of  water  from  19  wells 
which  produce  exclusively  from  the  upper 
zone.  .4  number  of  wells  producing  from 
both  the  upper  and  lower  zones  are  not 
included  in  the  19  wells.  Two  of  these 
19  produced  99,839  bbl.  of  water,  or  82 Tf 
of  the  total  water  yield.  The  total  produc- 
tion of  oil  from  the  second  oil  zone  up  to 
Feb.  1,  1919,  was  6,823.930  bbl.  Three 
wells  produced  410.201  bbl.  of  water  of  a 
total  of  648,361  bbl.  The  largest  water 
producer  of  the  three  is  now  taking  steps 
to  remedy  the  condition.  It  is  notable  that 
the  large  water  producers  in  the  two  zones 
of  the  Montebello  field  have  been  neither 
drilUd  nor  operated  according  to  the  re- 
quirements of  the  oil  and  gas  department 
of  the  State  Mining  Bureau.  But  there  is 
at  present  an  inclination  to  obsers'e  the 
rules   regarding  shutting  off  the  water. 

High  Price  ot  Fuel  Oil  paid  by  California 
producers  was  made  the  subject  of  special 
attention  in  the  annual  report  of  the  State 
Railroad  Commission  for  the  year  1917- 
1918.  The  report  states  that  the  price 
more  than  doubled  in  1918  and  gives  a 
list  of  important  points  situated  on  rail- 
roads and  the  fuel-oil  price  per  bbl.  at  these 
points.  These  prices  range  from  $1.60  at 
Los  Angeles  to  $2.80  at  Needles  and  from 
$1.62  at  San  Francisco  to  $2.40  at  Treka. 
These  figures  represent  the  minimum  and 
maximum  prices  in  the  southern  and  the 
northern  sections  of  the  state  and  are 
determined  by  the  long  and  short  haul 
freight  rates.  Though  the  commission's 
report  compares  these  prices  to  former 
prices  at  65c.  to  80c.  per  bbl..  it  may  be 
as  well  in  this  connection  to  call  attention 
to  the  rise  in  price  at  the  well  in  the  sev- 
eral fields  that  became  effective  in  May. 
1918.  ranging  from  $1.23  to  $1.37  per 
bbl.  for  oil  ranging  in  gravity  from  14 
to  37  deg.  Be.  The  cost  of  fuel  oil  to  the 
consumer  was  increased  in  1918.  when  the 
prices  of  materials  essential  to  oil-well  drill- 
ing increased  and  the  materials  could  not 
be  obtained  even  at  exorbitant  costs.  If 
the  price  of  oil  at  the  well  had  not  been 
increased  to  meet  the  high  cost  and  threat- 
ened destruction  of  wells,  there  would  have 
followed  an  industrial  disaster  that  even 
ultimate  greater  costs  to  the  consumer 
could  not  have  forestalled.  There  would 
have  been  such  a  decrease  in  the  petroleum 
production  of  the  state  that  more  indus- 
tries would  have  been  closed  down  for  lack 
of  fuel  than  were  slightly  hurt  bv  the  high 
costs.  More  than  2.000.000  bbl.  of  oil  was 
consumed  by  the  hydro-electric  power  and 
light  companies  because  of  the  light  rain 
and  snow  in  the  winter  ot  1917-1918.  The 
gold-placer  dredges  were  obliged  to  run  on 
short  time  to  conserve  electric  power  to  the 
*^ssential  uses  required  by  the  Government 
in  the  carrying  out  of  war  needs.  The 
field  stocks  of  oil  were  being  steadily  re- 
duced by  lack  of  drilling  new  wells  and 
the  increased  demand  for  oil  fuel.  It  does 
not  seem  reasonable  that  anyone  could 
expect  anjthing  else  than  an  increase  in 
the  cost  of  oil  fuel.  Possibly  the  cost  to 
the  consumer  is  just  at  this  time,  the  close 
of  the  first  quarter  of  1919.  higher  than 
it  should  be.  But  the  lowering  of  the 
cost  to  the  consumer  means  a  reduction 
in  the  price  paid  at  the  well  to  the  pro- 
ducer, and  it  is  doubtful  if  such  a  reduc- 
tion as  would  benefit  the  consumer  would 
insure  a  continued  increase  in  production 
in  the  field. 


BUTTE,  MONT. — Apr.  12 

Engineers'  Union  of  Butte  will  consider  a 
proposition  refusing  to  allow  any  miner  who 
is  not  a  member  of  an  organization  affiliated 
with  the  A.  F.  of  L..  to  be  lowered  into  the 
mines,  and  a  vote  may  be  taken  at  the 
meeting  on  Apr.  13.  'This  action  is  con- 
sidered to  be  an  effort  to  combat  the  local 
I.  W.  W.  organization  and  Bolsheviki.  who 
are  seeking  to  undermine  organized  labor. 
This  will  be  the  first  direct  act  of  organ- 
ized labor  against  these  forces  in  the  Butte 
district. 

DENVER,    COLO. — -Apr.    15 

Bureau  of  Mining  and  Commerce  is  the 
name  of  a  new  civic  organization  forme<i 
by  mining  men  of  Idaho  Springs  recently, 
for  the  purpose  of  promoting  the  mining 
and  commercial  interests  of  the  City  of 
Idaho  Springs  and  the  County  of  Clear 
Creek.  The  following  officers  have  been 
elected  to  serve  during  the  ensuing  year : 
Charles  Hancock,  president ;  W.  E.  Pasmore. 
first  vice-president  ;  William  Woodward,  sec- 
ond vice-president :  L.  A.  Hafer,  secretary  ; 
and  John  Meyer,  Jr.,  treasurer. 

Mineral  Experiment  Station  at  Silverton. 
San  Juan  County,  Colo.,  is  the  object  of  a 
resolution  recently  introduced  in  the  State 
Senate  by  John  H  Slattery,  of  Silverton. 
The  resolution  proposes  that  the  Bureau  of 
Mines,  and  the  officials  in  char.ge  of  the  ex- 
periment station  at  Golden,  Colo.,  be  re- 
quested to  establish  without  undue  delay, 
and  to  maintain  at  Silverton.  for  such 
period  as  may  be  deemed  necessary,  a  field 
experiment  station,  for  the  study  and  in- 
vestigation of  and  experimentation  with 
problems  connected  with  mining,  milling, 
and  reduction  of  ores,  and  the  recovery  of 
minerals  and  metals  from  the  mines  of  the 
San  Juan  mining  district.  The  State  Bureau 
of  Mines  of  Colorado  is  requested  to  co- 
operate with  and  assist  the  U.  S.  Bureau  of 
Klines  in  the  establishment  of  and  the  work 
to  be  done  at  such  field  station. 

WALL.ICE,    ID.\HO — Apr.     14 

Hecla  Mining  Co.  held  the  annual  meet- 
ing of  the  stockholders  in  Spokane,  and  the 
old  officers  and  directors  were  reelected. 
Two  quarterly  dividends  of  15c.  per  share 
were  authorized,  payable  June  28  and  Sept. 
28,  After  the  meeting.  James  F.  McCarthy, 
president,  announced  that  the  mine  would 
continue  in  operation  on  the  present  basis 
of  about  SO',";  of  normal  production  until 
the  depression  in  the  metal  market  is  re- 
lieved. He  also  stated  that  the  income 
and  excess-profits  tax  for  1917  and  1918  is 
still  unsettled  and  that  A.  W.  Stranger,  of 
Portland,  will  represent  the  company  in  the 
hearing  before  the  Commissioner  of  Inter- 
nal Revenue. 

The  Production  of  Gold  in  Shoshone 
County  in  1918  was  $302,360.  according  to 
the  annual  report  of  Robert  N.  Bell.  State 
Mine  Inspector,  which  gives  this  county 
the  first  place  among  the  counties  of  Idaho. 
Prior  to  last  year  th?  production  of  gold 
had  declined  to  a  point  of  comparative  un- 
importance, and  this  sudden  advance  is 
credited  bv  Mr.  Bell  to  the  dredging  opera- 
tions of  Yukon  Gold  Co.  on  Prichard  Creek. 
Part  of  the  gold  produced  in  this  county 
is  credited  to  "b>-product  gold  derived  from 
the  final  treatment  of  Coeur  d'Alene  lead 
ores."  With  the  exception  of  one  property 
which  shipped  considerable  ore  last  year 
which  carried  $10  or  more  to  the  ton,  the 
gold  recovered  from  the  lead  ores  of  this 
district  is  almost  negligible.  There  is  a 
little  gold  in  the  ore.  but  it  has  been  many 
years  since  it  was  sufficient  to  be  reported 
on  the  smelter  returns,  and  it  is  not  now 
sufficient  to  pay  the  smelters  to  recover  it 
from  the  slag.  Thus  it  is  evident  that 
practically  all  of  the  gold  produced  last 
year  in  this  county  should  be  credited  to 
the  Yukon  dredge.  The  manganese  steel 
buckets  are  closely  connected,  have  a  ca- 
pacity of  7  cu.ft.  and  dump  at  the  rate  of 
20  per  minute.  D.  H.  Ferry  is  manager 
of   the   dredging   operations. 

S.4LT     L.\KE     CITY,     CT.AH — Apr.     14 

Potash-Producingr  Companies  In  Utah  are 
interested  in  the  National  Potash  Associa- 
tion, and  delegates  were  sent  to  take  part 
in  the  meeting  of  potash  producers  opened 
in  Denver  on  Apr.  2.  and  held  with  a  view 
to  establishing  such  an  as'=ocij>tion.  .Among 
others   there   were   represented   the   Mineral 


Products  Co.,  producing  potash  from  alunite 
rock  at  Marysvale :  the  Ogden  Portland 
Cement  Co..  producing  from  flue  dust.;  and 
the  Salt  Lake  Potash  Co.  L'tah  capital  will 
be  represented  by  the  Liberty  Potash  Co.. 
owning  extenAve  deposits  of  leucite  rock 
near  Green  Itiver.  Wyoming,  from  which  it 
is  planned  to  produce  potash,  according  to 
a  new  process. 

Important  Legislation  affecting  the  min- 
ing industry  in  Utah  has  been  enacted  by 
the  State  Legislature  in  the  course  of  the 
session  just  ended.  A  "blue-sky"  law  has 
been  passed  ;  the  workmen's  compensation 
act  passed  two  years  ago  has  been  amend- 
ed ;  the  taxation  of  metalliferous  mines  has 
been  finally  placed  at  "three  times  the  net 
proceeds."  with  the  Governor's  signature — 
although  himself  strongly  indorsing  the  in- 
sertion of  the  words  "at  not  to  exceed" 
three  times  the  net  proceeds — affixed  Mar. 
21.  As  has  been  previously  mentioned  in 
these  columns,  it  was  expected,  after  con- 
ference between  the  Governor,  a  commit- 
tee representing  the  operators,  and  others, 
that,  on  payment  of  an  occupation  tax  for 
the  year  just  ended  by  mining  companies 
contesting  the  constitutionality  of  this  tax, 
the  law  as  affecting  taxation  would  be 
passed  to  stand  at  "not  to  exceed"  three 
times  the  net  proceeds.  The  Senate  passed 
the  bill  as  expected,  but  the  House,  under 
suspicion  of  certain  members  seeking  polit- 
ical capital,  failed  to  ratify  it.  In  a  com- 
munication to  the  Governor,  the  operators' 
committee,  neaded  by  Walter  Fitch,  of  Eu- 
reka, formally  released  the  Governor,  after 
the  House  had  failed  to  ratify  the  bill  as 
passed  by  the  Senate,  from  his  obligation 
under  agreement  with  it.  without,  however, 
endorsing  the  bill  as  passed.  The  new  bill 
carries  a  section  repealing  the  "occupation 
tax."  The  "blue-sky"  law.  becoming  opera- 
tive in  May.  1919.  presents  certain  features 
taken  from  the  Michigan.  Arizon.a.  and 
California  laws,  including:  the  "Pardee  law.' 
of  California,  almost  entirely.  The  law  re- 
quires all  companies,  dealers,  and  agents  to 
file  statements  and  obtain  licenses  from  the 
state,  the  maximum  filing  fee  for  corpora- 
tions being  $25  annually.  The  fee  for  dealers 
or  brokers  is  $10.  and  the  statutory  fees 
are  required  for  copies  of  statements  or 
other  documents  on  file.  Securities  must  be 
marked  so  as  to  show  issuance  under  license 
of  the  state,  the  marking  to  recite  this  to 
be  permissive  and  not  to  indicate  indorse- 
ment by  the  state  or  recommendation  of 
purchase.  Publication  in  the  state  of  the 
advertisement  of  unlicensed  companies  is 
prohibited,  a  provision  being  inserted  to 
cover  cases  where  foreign  concerns  without 
L'tah  agents  place  advertisements  locally. 
Violation  of  the  act  is  punishable  by  a  fine 
of  $1000  to  $5000.  and  imprisonment  in  the 
state  penitentiary  for  not  more  than  five 
years.  In  regard  to  the  Workmen's  Com- 
pensation Law.  a  proposal  seeking  the  es- 
tablishment of  monopolistic  state  insurance 
was  defeated.  The  waiting  period  was  re- 
duced from  10  davs  to  three  davs.  Bene- 
fits were  increased  from  55  to  60<~  of  the 
average  weekly  wage,  and  from  $12  to  $16 
weekly  maximum.  Mine  lessees  are  made 
employees  of  the  mine  for  the  purposes  of 
the  act.  but  the  mine  owner  is  permitted 
to  deduct  the  amount  of  insurance  from 
royalties  paid  under  the  lease.  The  provi- 
sions permitting  mutual  medical  attention 
systems  were  retained  in  the  law.  although 
a  strong  effort  was  made  to  eliminate  them. 
A  bill  was  passed  requiring  a  semi-monthly 
pay  day  and  one  prohibiting  the  collection 
of  fees  for  obtaining  employment.  .\  basic 
S-hour  bill — the  state  already  has  a  law  fix- 
ing eight  hours  as  a  day's  work  under- 
ground— was  defeated,  as  well  as  a  "one 
day  rest    in   seven"   bill. 

The  date  for  the  hearing  of  the  suit  be- 
tween the  Utah  Consolidated  and  the  Utah 
Apex  Mining  companies,  of  Bingham,  in 
regard  to  the  question  of  apex  rights,  has 
been  set  for  June  2  bv  Judge  Tillman  D. 
Johnson  of  the  U.  S.  District  Court.  The 
suit  promises  to  be  an  interesting  one. 
both  from  a  geological  and  legal  point  of 
view. 

DULVTH.    MINN. — .\pr.    14 

Navigation  and  the  Iron-Ore  Slllppiiig 
Season  opened  here  siniiiU^neousIy  ut>on 
the  arrival  of  the  steamer  Pargny.  of  the 
Pittsburg  Steamship  Co..  and  the  first  train- 
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load  ot  ore  from  the  Mesabi  Range.  The 
rrcent  bad  w»aiher  did  not  delay  shaft 
mines  from  shipping,  and  it  is  expected  that 
open-pit  loading  will  start  soon.  Ship- 
ment of  ore  from  mines  on  the  Vermilion 
Range  was  begun  this  week  to  the  docks 
at  Two  Ilarbors.  prepar.itory  to  loading 
the  first  boats,  which  will  arrive  Monday. 
Ore-Royalty  Tox  Bill  was  passed  by  a 
vote  of  92  to  25  in  the  Minnesota  House 
of  Representatives  after  the  tonnage  tax 
had  been  defeated.  Practically  all  operat- 
ing mines  in  Minnesota  are  worked  on  a 
royalty  basis,  and  the  ownership  ot  the 
various  properties  is  scattered  among  a 
large  number  of  people — largely  non-resi- 
dent Hence  royalty  incomes  are  considered 
in  many  quarters  as  unearned  increment, 
and  the  sympathy  which  so  largely  aided 
the  operator  in  his  fight  rf|:ainst  the  ton- 
nage tax  has  been  withheld  from  the  fee 
owner.  It  is  contended  that  the  bill  is 
a  super-income  tax.  and  hence  illegal,  and 
it  is  probable  that,  if  the  legislation  should 
pass  the  Senate  and  the  Governor,  the 
courts  will  refuse  to  permit  its  operation, 
even  though  the  state  should  thus  lose  the 
J525.000  annually  which  it  is  estimated 
would  accrue. 

HOUGHTON,    MICH. — Apr.    10 

Stocks  of  Copper  in  the  United  States 
today  total  approximately  1.600,000,000  lb. 
There  are  in  Europe  stocks  of  copper, 
owned  by  the  governments  of  France  and 
England  and  by  large  users  of  copper  in 
those  countrie.s.  totalling  650.000,000  lb. 
Together  the  total  amount  of  unmarketed 
copper  now  for  sale  reaches  more  than 
two   billion   pounds. 

Even  with  the  restricted  output  of  copper 
mines  in  the  United  States  as  operating 
since  Jan.  1.  the  production  was  more  than 
3nO.OOO.OOO  lb.  for  the  quarter.  The  total 
sales  for  that  same  quarter  were  110.000.000 
lb.  So  the  total  stocks  of  copper  were 
added  to.  during  the  first  quarter  of  1919. 
by  190.000.000  lb.,  notwithstanding  the  tact 
that  curtailment  had  been  put  into  general 
practice  wherever  possible. 

JOPLIN,    MO. — Apr,     12 

School  of  Mines  in   Oklahoma   Section  of 

the  zinc  and  lead  district  has  been  assured. 
The  Oklahoma  Legislature  agreed  to  ap- 
propriate $125,000  for  a  school  to  be  situ- 
ated at  or  near  Miami,  Okla..  and  Governor 
Robertson  visited  that  town  and  announced 
that  he  favored  getting  the  institution 
under  way  at  the  earliest  possible  date. 

Commanity  Prospect  nrilllnip  Campaigns 
are  being  planned  in  several  of  the  older 
parts  of  the  district  where  activity  has 
recently  fallen  to  a  low  ebb.  Carl  Junction. 
Mo.,  where  there  formerly  were  a  number 
of  good  zinc  producers,  is  the  first  place 
where  a  community  company  has  actually 
placed  a  drill  at  work.  It  is  planned  to 
put  the  second  drill  in  operation  within  a 
few  weeks.  Most  of  the  leading  business 
men  and  citizens  of  the  town  are  interested 
in  the  effort  to  locate  fresh  ore  deposits 
that   will   attract    mining  operators. 

/Vmerican  Zinc  Instltnte  effected  the 
creation  of  a  local  chapter  at  Richer.  Okla. 
The  latest  meeting  of  the  Tri-State  Safety 
and  Sanitation  Association  voted  to  merge 
the  organization  into  that  of  the  Institute. 
No  change  in  officers  or  dues  will  be  made, 
and  the  weekly  luncheon  meetings  at  richer 
will  Vie  continued.  The  change  was  made 
without  opposition  and  apparently  met  the 
full  approval  of  all  the  mining  men  of  the 
district.  Stephen  S.  Tuthlll.  of  New  York, 
necretary  of  the  American  Zinc  Institute, 
was  a  guest  at  the  meeting,  and,  follow- 
ing the  favorable  vole  to  make  the  merger, 
declared  that  If  there  had  ever  been  any 
question  as  to  the  success  of  the  Institute 
It   was  now   eliminated. 

BIRMINCill.XM,  ,\l..\. — Apr,  10 
tVnodwnrd  Irnn  (  o.'s  Hhalt  No.  4,  being 
sunk  by  the  E.  J  l.oiigyear  ''o..  was  in- 
correctly reported  In  regiird  10  the  monthly 
average  rate  of  sinking  i"  the  Apr.  ."1  Issue 
of  the  "Journal."  The  statement  was  made 
that  sinking  was  being  done  at  the  average 
rate  of  l'**^  ft.  per  month,  whereas  infortna- 
llon  furnished  by  the  E  J.  Iiongyear  Co.  Is 
to  the  effert  that  the  shaft  was  started  on 
Aug.  11.  19l».  and  up  In  Keh  I  an  average 
of  147  ft.  per  month  had  l>een  malntnlneii. 
and  the  average  10  Mar  I  was  143  ft.,  the 
lower  fleiire  was  owing  In  sinking  through 
a  particularly  hard  chert  After  passing 
through  this  chert  on  Apr.  S.  It  is  slated 
Ihat  expectations  are  In  make  Id"  fl  for 
the  month  which  was  accomplished  in  Jan- 
uary The  shaft  Is  1.1  x  21  ft.  verllrnl. 
and  Is  to  be  1300  ft.  deep.  Fabricated  steel 
sets  are  lieing  put  In.  and  It  will  be  lined 
with  concrete. 

Tennessee  Cnal,  Iron  nnil  Rallrnsd  Co  Is 
considering  building  a  gliirit  atrial  tramway 


or  railway  line  from  Red  Mountain  Top, 
near  Ishkooda.  to  Fairfield  and  Ensley.  to 
handle  ore,  which  will  result  in  considerable 
reduction  of  transportation  expense.  The 
estimated  cost  of  this  tramway  is  about 
$5,000,000.  and  the  right  of  way  is  said 
to  have  bct-n  secured  and  complete  details 
worked  out  for  its  construction.  The  Ten- 
nessee company  has  built,  during  the  last 
year  and  a  half,  1435  hou.ses.  a  school- 
house,  an  emergency  hospital,  and  a  large 
hospital  costing  $1,000,000.  to  be  completed 
in  a  few  week.*-.  This  building  record  is  in 
line  with  the  industrial  development  policy 
ot  the  corporation.  There  is  still  a  scarcity 
of  houses  in  the  immediate  vicinity  of 
operations,  and  plans  are  said  to  be  under 
consideration  tor  more  buildings.  Other 
additions  and  projects  of  the  company  are 
given  as  follows:  Manufacturing  properties, 
work  completed  during  the  year — Ensley 
works:  otiice  building  for  roll  shop  and  rail 
mill  ;  additional  openhearth  furnace  and  Con- 
verter :  improvements  to  cooling  system  at 
blast  furnace  No.  2  ;  turbo  blower  tor  con- 
verter department ;  400-ton  hot-metal  mix- 
er ;  e(|uipment  for  separation  ot  iron  from 
slag :  ladle-repair  shop ;  pipe  fitters  and 
riggers'  shop ;  chemical  filtration  system 
for  teed  water  ;  bessemer  furnaces,  rebuild- 
ing Little  Bell  furnace ;  bessemer  rolling 
mills,  new  office  building:  addition  to  drive 
on  8-in.  guide  mills.  Work  in  progress: 
Ensley  works-equipment  at  openhearth 
plant  to  facilitate  triplexing  process:  addi- 
tions to  electric  power-plant  equipment,  in- 
cluding 7500  kw.  turbo  generator :  electric 
power-transmission  lines:  10  high-duty 
drill  presses  for  finishing  mill.  Fairfield 
works:  a  45-in.  blooming  mill  completed: 
als-'o  .a  110-in.  sheared  plate  mill  and  com- 
bination sti-uctural  and  bar  mill  ;  office  and 
shop  buildings,  with  complete  equipment : 
facilities  tor  finishing  structural  steel  for 
ships.  A  bolt,  nut.  and  rivet  shop  and  two 
rehe.iting  furnaces  are  being  installed. 

Inquiries  for  Pig  Iron  in  volume  are  com- 
ing in.  but  Birmingham  producers  assert 
that  little  business  is  being  booked.  A  few 
car-lot  sales  were  recorded  during  the  week. 
and  one  ot  the  cast-iron  pipe  plants  took  on 
a  little  tonnage;  but  the  general  business 
is  still  lagging,  despite  the  reduction  in 
iron  prices  recently.  A  large  tonnage  of 
iron  is  being  sought  for  exi)ort,  and  Ala- 
bama interests  could  secure  much  ot  the 
business  but  tor  excessive  freight  across 
waters.  Local  oj^erators  h^)pe  to  book  part 
of  the  trade,  and  prominent  iron  interests 
state  that  if  this  business  is  obtainable  the 
situation  here  will  be  relieved.  Should 
there  be  a  demand,  approximately  180.000 
tons  is  ready  for  immediate  delivery,  even 
though  there  has  been  .some  curtallriient  of 
production. 

Manufacture  of  iron  in  Alabama  for  the 
month  of  March  will  be  the  lowest  yet  re- 
corded, it  Is  expected,  furnace  operations 
being  kept  up  only  where  it  is  absolutely 
necessary.  Little  iron  is  being  shipped 
now.  consumers  still  holding  off  on  receiv- 
ing iron  ordered  last  year  and  the  first 
month   of   this    year. 

Owing  to  the  Government  policy  of  oper- 
ating railroads  as  cheaply  as  ijossible.  only 
where  absolutely  necessary  are  freight 
trains  being  run  on  Sundav.  and  as  a 
result  it  is  said  that  not  a  freight  train  was 
operated  on  Sunday.  Mar.  30,  on  the  Bir- 
mingham Mineral  Division  of  the  Louis- 
ville &  Na.shvllle  R.R.  The  Birmingham 
Southern  Ry..  the  railroad  division  of  the 
Tennessee  Coal.  Iron  and  Railroad  Com- 
pany, had  plenty  of  work  to  do.  though  the 
full  force  was  not  at  work.  The  hot-pot 
trains  between  Alice  furnace.  In  the  city 
proper,  and  the  steel  plant  ot  Ensley  were 
running  on  schedule  .Sunday. 

SrOK.tNK,  WASH. — Apr.  10 
I'nlted  Copper  MInlnr  Componv,  which 
Is  operating  In  the  Chewelah  District.  In  an 
annual  statem»nt  shows  th.i'.  notwithstand- 
ing the  hiKh  prices  for  Inlwr  ami  supplies 
In  191.1.  and  the  fact  thai  operations  were 
eurlnlled  by  a  great  short  iKe  of  electric 
power,  there  was  an  operating  profit  for 
the  year  of  MS, 674.  Indebtedness  on  Jan 
1  amounted  to  $3!>.R7!>.  which  has  been 
practically  wiped  out  since  the  dale  of  the 
report  by  shipments  of  high-grade  silver 
ore  opened  In  the  mine  recently  It  Is  be- 
lieved that  dividends  will  be  resumed  not 
later  than  June  l.'i  President  Wolfle  stales 
that  from  this  date  there  sheuld  1>e  a  nel 
profit  of  about  $40,000  monthly. 

VK'TORIA,  B.  C, — Apr,  10 
'  rnlTrrsllr  nf  Brillsh  Cnlanihin  has  been 
voted  $500,000  by  the  provincial  govern- 
ment for  use  this  year,  cnntlncetit  upon 
$250,000  lielng  supplied  by  the  dominion 
government. 

Ohjecllon  lo  Markelinc  Foreign  Mrtnis 
was  taken  at  a  recent  meeting  of  the  Trail. 
n  ('..  Reconstruction  Hoard,  anil  represen- 
tations were  made  lo  the  dominion  govern- 


ment as  indicated  by  the  terms  of  the  ap- 
pended  resolution : 

"Whereas  the  whole  interior  of  the 
Province  of  British  Columbia  is  largely 
dependent  upon  the  mining  and  smelting 
industry,  and  these  industries  are  most 
seriously  affected  at  the  present  time,  owing 
to  the  demand  tor  copper  and  lead  being 
almost    negligible  ;    and 

"Whereas  such  markets  as  may  exist  are 
floo<led  with  metals  dumped  into  Canada 
from   other  countries ;   and 

"Whereas  tremendous  stocks  ot  these 
metals  exist  in  Canada  at  the  present-time, 
and.  it  relief  is  not  quickly  forthcoming, 
the  entire  industry  will  collapse  and  throw 
approximately  15.000  men  out  ot  employ- 
ment ;    therefore   be    it 

"Resolved  by  the  Trail.  B.  C.  Reconstruc- 
tion Board  on  this  24th  day  of  March,  1919, 
that  the  importation  ot  these  metals  into 
Canada  be  allowed  by  special  permit  of 
the  dominion  government  until  the  stocks 
of  metals  now  on  hand  are  disposed  of  and 
the  money  tied  up  in  these  stocks  is  re- 
leased to  carry  on  the  industry  again." 

The  Development  of  Magnetite  Deposits 
of  British  Columbia  is  again  the  object 
of  ,a  third  effort,  this  time  to  be  made  by 
William  Sloan.  Minister  of  Mines,  who  pro- 
poses asking  the  British  Columbia  Legisla- 
ture, now  in  session,  tor  authority  to  take 
from  any  of  the  iron  ore  properties  of  the 
province  a  quantity  ot  ore  not  to  exceed 
10.000  tons  in  all  for  experimental  uses. 
The  owners,  it  is  proposed,  shall  be  allowed 
25c.  per  ton.  ta.x  tree,  on  ore  taken.  There 
are  at  present  two  small  furnaces  near 
Vancouver,  B.  C.  owned  by  companies 
which  are  prepared  to  take  advantage  of 
the  terms  ot  such  legislation.  These  are 
the  Tudhope  Electro  Mecals,  Ltd..  with 
office  and  factory  at  False  Creek,  and  the 
Vancouver  Magnetite  Iron  and  Steel  Smelt- 
ing Co..  Ltd..  with  a  plant  at  Ronaldsay. 
Howe  Sound.  27  miles  from  Vancouver.  The 
Tudhope  company,  which  has  been  treat- 
ing scrap  iron,  has  concluded,  after  con- 
ferring with  Mr.  Sloan,  that  to  demonstrate 
satisfactorily  the  practicability  ot  smelt- 
ing British  Columbia  iron  ores  on  a  com- 
mercial basis,  it  might  be  nece.ssary  to 
operate  a  plant  for  an  experimental  period 
of  six  months,  especially  if  various  deposits 
were  to  be  drawn  upon  for  these  experi- 
ments. As  an  inducement  to  undertake 
this,  they  .asked  of  the  provincial  govern- 
ment 5000  tons  of  ore  at  the  rate  of  about 
1000  monthly.  Mr.  Sld.an  holds  the  opinion 
that  there  is  available  an  ample  supply  of 
ore  of  the  character  necessary  for  produc- 
ing the  class  of  pig  iron  demanded  by  the 
British  Columbia  and  foreign  trade.  It  Is 
likely,  however,  that  the  ore  to  be  se- 
cured most  readily  is  th.at  to  be  found  on 
claims  more  or  less  undeveloped,  situated 
on  or  close  to  tidewater.  The  TPud- 
hope  company  is  ready  to  make  necessary 
changes  in  its  electric  furnace  for  treating 
magnetite  ores.  The  present  equipment 
consists  of  a  25-ton  1500-kw.  electric  fur- 
nace recently  completed  at  a  cost  of  $50.- 
000.  The  plant  of  the  Vancouxer  Mag- 
netite Iron  and  Steel  Smelting  Co.  con-sists 
of  a  blast  furna.'e  having  an  estimated 
daily  capacity  ot  25  tons  ot  pig  iron,  which 
has  been  engaged  in  producing  pig  iron 
.scrap  The  management  of  the  company  Is 
anxious  to  try  smelting  magnetite  ores"  tf 
British  Columbia,  and.  with  a  supply  for 
demonstration  assured,  is  llkewi.se  prepared 
to  make  the  necessary  changes  In  Its  plant 

TOK<)NTO,  ONTARIO — Apr.  14 
Domininn  Cinvernment  Has  .Appointed  a 
Readjustment  Cnnimlssion,  which  will  in- 
vestigate the  differences  existing  l>etween 
labor  and  capital.  The  Canadian  Mining 
Institute.  repres<>nting.  as  It  does,  the  sec- 
ond largest  Industry  in  the  dominion,  will 
nsk  for  the  appointment  of  one  commis- 
sioner to  represent   this   Industry. 

Deposit  of  Coal  has  l»een  discovered  ns  a 
result  of  intensive  geological  study  of  some 
of  the  formations  along  the  Newfoundland 
railway.  Engineers  familiar  with  that 
country  believe  It  to  he  the  continuation  of 
the  ('ape  Breton  coal  measures.  The  coal, 
accordlni^  to  reports,  is  of  good  thickness 
anil  excellent  quality. 

Rnck-Hall  Deposit  recently  discovered  at 
Malaga.  In  the  Cape  Breton  district.  Nova 
.Scotia,  Is  receiving  attention  from  Ontario 
parties,  and  In  all  probability  n  serious 
attempt  will  .soon  Ix-  made  lo  work  It.  The 
salt  occtirs  In  n  fiat-lying  l>ed  with  an  ap- 
parent thickness  of  250  ft.,  and  Is  found 
S6  ft.  l>elow  the  surface.  A  shaft  has  l)een 
sunk  and  has  penei rated  50  fl  of  salt  of 
cood  quallly  The  fishing  Industry  of  the 
Maritime  Provinces  and  Newfoundland  ab- 
sorbs about  100,000  tons  annually,  and 
praclicallv  all  of  this  Is  imported  from 
Great  Britain  and  from  Spain.  This  Is 
the  only  known  deposit  of  sail  In  Canada 
east  of  Lake  Erie,  and  a  gooil  market  for 
the   product    seems  assured. 
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ALASKA 

KENXECOTT  (Kennecott) — Completion 
of  a  big  tunnel  between  Mother  Lode  mine 
and  Kennecott  property  disclosed  high- 
grade  deposit  of  ore  similar  to  that  in 
Mother  Lode. 

ARIZONA 
Moliave    County 

HACKBERRY  (Hackberry) — New  mill, 
under  construction  nine  months,  has  had 
trial  runs,  reported  successful,  -wiih  oil- 
flotation  and  table  concent:  ates  running, 
respectively.  360  and  240  oz.  silver,  in  ad- 
dition to  24-c  lead  and  some  goM.  Ex- 
traction said  to  be  SS'^'r  of  assay  values. 
Plant  has  200  tons'  daily  capacity.  Fine 
crushing  is  by  ball  mills.  Electric  power 
for  mill  and  mine  is  generated  in  three-unit 
oil  plant.  Start  was  witnessed  by  principal 
owners,  Gus  Holmes,  of  Salt  Lake,  and 
James  Murray,  of  Butte.  Ore.  down  to 
900  level,  blocked  out  for  two  years  of 
mill  consumption.  Mine  has  been  worked 
intermittently  since  discovery  in  1874. 
Williann   Neagle.   manager. 

NATIVE  COPPER  specimens  brought 
into  Kingman  from  large  deposit  lately 
found  near  Mud  Springs,  west  of  Chloride. 
John  McCuish,  Will  Brakeman.  and  Jack 
Flynn  have  located   21   claims. 

GOLD  TRAILS  (Kingman) — Two  tons  of 
ore  shipped.      Shaft  will  be  sunk  to  500  ft. 

RICO  EXPLORATION  (Kingman)  — 
Policy  of  deep  exploration  determined  unon 
at  late  annual  stockholders'  meeting.  New 
working  shaft  to  be  sunk. 

McCRACKEN  SILVER-LEAD  (Signal) 
— Extended  holdings  by  purchase  of  Otsega 
property  on  same  lode.  New  mill  to  be  in 
operation   within    few   months. 

Pima   County 

NEW  CORNELLS  (Ajo.)— Much  of  the 
mass  of  a  150-ff.  hill  has  been  blown  up 
by  a  blast  of  48.000  lb.  of  powder,  that 
broke  200.000  tons  of  carbonate  ore  for 
hnndling  bv  steam  shovel.  New  strike  in 
Ajo  Consolidated  ground  developed  unex- 
pectedly rich  ore,  on  2.^0  level,  which  had 
been  missed  in  drilling  explorations.  Gross 
tonnage  of  developed  ores  above  l'Y<  now 
is  estimated  at  56,000.000.  largely  sulphide, 
to  be  handled  in  flotation  plant  projected. 
Sulphides  shipped  to  Douglas,  only  carbon- 
ates and  oxides  being  locally  treated  by 
leaching.  Has  cut  off  one  shift  ;  employ- 
ing about   680   men. 

CALIFORNIA 

Amador    County 

ARGONATTT  (Jackson) — Carbon  dioxide 
is  being  used  to  fight  fire  which  started  in 
4000  level.  Work  has  been  difficult  and 
dangerous,  some  of  the  men  have  been 
gassed,  but  indications  are  that  the  fire 
soon  will  be  smothered.  Work  resumed  in 
upper   levels. 

KENNEDY  (Jackson) — Work  inter- 
rupted by  gas  from  fire  in  .Argonaut  re- 
sumed Apr.  2.  The  two  mines  are  con- 
nected by  crosscut,  which  has  been  bulk- 
headed. 

CENTRAL    ETTREKA     (Sutter    Creek)  — 
To  deepen  shaft  by  contract  20  ft.  to  3700- 
ft.     point.       Good     ore     on     3500     and     3600 
levels,  which   are  connected   by  winze. 
Calaveras    County 

NELSON  (Copperopolis)  —  Installing 
Cornish  pump  to  cle.ar  Large  amount  of 
water  and  permit  development.  Good  ore 
disclosed. 

Eldorado    County 

CHURCH-UNION  (Nashville) — Prelim- 
inary survey  and  ex.amination  by  Albert 
Burch,  of  San  Francisco,  representing 
Bewick,    Moreing  &   Co. 

Inyo    County 

PINE  CREEK  TUNGSTEN  (Bishop) — 
To  resume  extraction  and  treatment  of  ore 
when    weather   permits. 

WILSHIRE    (Bishop)— Remodeling   mill- 
ing plant.      To   resume   operation   soon. 
Kern    County 

WINNIE  (Randsbursr) — Optioned  by  Los 
Angeles  men  for  $20,000.  Development  to 
begin  immediately.  Charles  Koehn  is 
owner. 


Nevada    County 

BEXTOX  G.  iXevada  City) — Repairing 
and  retimbering  completed  ;  main  tunnel 
being  advanced    toward   channel. 

IDAHO-MARYLAXD  (Grass  Valley)  — 
Deed  conveying  Gold  Point  Consolidated  to 
this  company  filed  with  county  recorder, 
bearing  $2900  revenue  stamps.  This  is 
part  of  the  recent  consolidation  by  Erroll 
MacBoyle  and  the  Bulkeley  Wells  interests. 
Plumas     County 

ARCADIAN  (Greenville) — To  start  ac- 
tive development  in  May.  Mine  worked  in- 
termittently in  past.  Optioned  by  Charles 
A.    Joy. 

NEW  YORK  (Greenville) — Crosscut  tun- 
nel advancinir  toward  main  ledge  under 
lease  to  D.  W.  Shanks  and  associates,  of 
San   Francisco. 

Riverside    County 

PALISADE  (Blythe) — To  ship  carload 
of  silver-lead  ore.  New  road  one  mile  long 
from  mine,  completed  at  cost  of  $3000.  es- 
sential to  motor-truck  haul  to  railroad. 
Ore  runs  from  $50  to  $127  a  ton.  Hansen. 
Villman,  and  Yost  are  principal  owners. 
Siskiyou  .Count.v 

FIFTY  CHROME  MINERS  assembled 
at  Yreka.  formed  an  association  and  ar- 
ranged to  send  delegates  to  the  next  meet- 
ing of  the  Pacific  Coast  Chrome  .\ssocia- 
tion  at  San  Francisco.  The  Siskiyou 
(bounty  association  was  formed  by  elect- 
ing H.  J.  Barton,  chairman  ;  J.  P.  McNa- 
mara.  secretary,  and  R.  H.  Lake,  treas- 
urer. Delegates  selected  are  Gus  Reich- 
man,    George    Milne,    and    W.    A.    Murray. 

COLORADO 
Boulder   County 

SMUGGLER  (Balarat)  —  At  directors' 
meeting  decided  to  build  a  cyanide  plant. 
E-  E.  Warren  appointed  mine  superintend- 
ent, Melvin  Erugger  retained  as  consulting 
engineer,  and  G.  R.  Prunty  appointed  pur- 
chasing agent.  Recent  development  work 
opened  high-grade  gold  ore. 

ELUEHILL  (Jamestown) — Operating  old 
Standish  Law  mine.  Opened  12-in.  vein 
of  silver-lead  ore.     C.  H.   Hunt,  manager. 

MELVINA  (Salina) — Trial  shipment 
made  to  Boulder  Ore  Sampling  Co.  James 
F.    Bartiett.   manager. 

VICTORIA  (Summerville)  ■ — Opened  a 
lead-silver  orebody  carrying  gold.  Winze 
being  sunk  from  400   level  east  heading. 

BIG  FOUR  (Leadville) — Local  operators 
secured  lease  and  started  development. 
P^lectric  hoist  and  other  equipment  In- 
stalled. 

BOHN  (Leadville) — Development  re- 
sumed by  Peter  Horrigan  and  associates ; 
opened  a  blanket   vein   carrying  silver. 

DERRY  R.ANCH  GOLD  DREDGING 
(Leadville) — Plan  to  resume  dredging  oper- 
ations during  .'^pril.  Crew  has  been  em- 
ployed in  repairing  dredge:  10  men  now 
removing  ice  from  dredging  pond.  Ire 
formed  to  depth  of  4  ft.,  being  broken  up 
by  dynamite,  and  cakes  hoisted  to  shore 
by  wire-rope  cat>leway.  R.  F.  Lafferty, 
general   manager. 

Teller    County 

MODOC  (Cripple  Creek) — Opened  com- 
mercial ore  on  1000  and  1200  levels  of  Last 
Dollar  shaft  and  during  March  shipped  350 
tons. 

LONGFELLOW  (Victor) — Being  devel- 
oped and  operated  by  the  Excelsior  Min- 
ing. Leasing  and  Electric  Co.  under  lease 
from  .Stratton  Cripple  Creek  Mining  and 
Development  Co.  Orebody  opened  between 
fifth  and  sixth  levels  of  Llewellyn  shaft. 
Winze  being  sunk  on  vein  10  ft.  wide.  Dur- 
ing March,  five  carloads  shipped  from  this 
winze. 

IDAHO 
Shoshone    County 

OLD  HICKORY  (Mullan) — Work  sus- 
pended in  tunnel  where  lead-silver  ore  was 
disclosed  for  400  ft.,  ranging  in  width  from 
a  few  inches  to  3  ft.  Appears  to  he  top 
of  oreshoot.  Preparing  to  drive  crosscut 
2500  or  3000  ft.  to  cut  ore  500  ft.  deeper. 
Compressor  will  be  ordgred.  as  now  using 
Star  plant. 


HECLA  (Wallace) — Company  paid  quar- 
terly dividend  of  15c.  per  share  on  Mar. 
2S.  amounting  to  $150,000.  Total  amount 
paid  by  company  to  date,  $7,405,000.  An- 
nual meeting  will  be  held  in  Spokane  on 
Apr.  8. 

INTERSTATE-CALLAHAN  (Wallace)  — 
Annual  meeting  of  company  will  be  held  at 
Phoenix,  Ariz.,  on  Apr.  14.  Four  directors 
will  be  elected.  Action  will  also  be  taken 
on  proposal  to  move  main  office  of  company 
from    New   York   to   Wallace. 

K.4NSAS 

Joplin    District 

VINEGAR  HILL  (Baxter.  Kan.)  — 
Placed  electric  shovel  in  its  Barr  mine,  the 
first  to  be  tried  in  the  district.  J.  G. 
Trewartha    is  general    superintendent. 

MICHIG.4N 

Copper  District 

CALUMET  &  HECLA  (Calumet) — Cop- 
per production  for  March  as  follows:  Ah- 
meek.  1.930,333  lb.:  Allouez.  455,664: 
C  and  H,  4,592,295  :  Centennial.  149,423  : 
Isle  Royale,  1.093.660  :  La  Salle.  13.800  : 
Osceola.  1.038,204  ;  Superior,  83,314  ;  White 
Pine.    295.360   pounds. 

MINNESOTA 

Cuyuna    Range 

W.AGES  have  been  reduced  at  practically 
all  mines  to  the  basis  which  prevailed 
through  1918  up  to  August  and  September 
of  that  year. 

ARKO  (fronton) — Shipping  manganifer- 
ous  ore  to  Zenith  Furnace  Co.,   Duluth. 

MIXXESOTA  MANGANESE  (Ironton)  — 
Has  taken  option  from  the  Shawmut  (io.. 
of  Duluth,  on  SEi  of  the  NWJ  and  the 
SWJ  of  the  NEi  of  Section  9-46-29.  Will 
have  property  drilled  under  contract  by 
Osterberg  &  Johnson. 

ONEIDA  MINES  (Ironton) — Readjust- 
ment of  affairs  in  progress,  to  allow  its 
Clark  and  Sultana  mines,  recently  shut 
down,  to  be  reopened. 

ONAHMAN  IRON  (Trommald) — Ferro 
and  Algoma  mines  closed  down  Mar.   29. 

Mesabi    Range 

MILLER  (Aurora) — Small  cave-in  Mar. 
31.    resulted    in   one   death. 

LAURA  (Hibbing) — First  Mesabi-Range 
property  to  start  loading  for  Lake  ship- 
ment. Begmning  Apr.  1  about  15  cars 
daily  over  Great  Northern. 

WEBB  (Hibbing) — Work  on  new  crush- 
ing and  screening  plant  temporarily  sus- 
pended. 

BENNETT  (Keewatin) — Preparing  for 
complete  electrical  equipment.  Power  from 
Great  Northern  Power  Co.,  which  is  now 
installing  transformers  for  stepping  current 
down  to  250  v.  Concrete  foundations  for 
electric  pumps  in  south  side  of  underground 
workings  being   laid. 

Vermilion   Range 

SECTION  THIRTY  jnXE  (Ely)— Re- 
sumed shipments  to  Zenith  Furnace  Co.. 
West  Duluth  ;  about  two  hundred  tons  daily. 

MISSOURI 

Joplin    District 

FREEHOLD  O.  &  G.  (Joplin) — Started 
second  mill  at  Waco  :  will  start  construc- 
tion of  No.  3  plant  immediately.  No.  1 
property  situated  just  across  state  line  ii 
Kansas  :  other  two  in  Missouri.  No.  2  plant 
at  start  indicates  unusually  rich  recovery 
from  dirt  obtained  at  172  ft.  W.  S.  Mar- 
quiss,  Webb  City.  Mo.,  is  manager. 
MONT.\N.\ 
Jefferson    County 

HOPE  AND  KATIE  (Basin) — Fifty-ton 
carload  to  Waslioe  works  at  Anaconda. 
Value.   $15,000  gold. 

EVENING  STAR  (Boulder)- Two  car- 
loads silver-lead  ore  from  70-ft.  shaft. 

ROBERT  EMJIETT  (Boulder)— Two 
shifts  driving  tunnel  to  lead  below  old 
shaft.      Silver-lead   ore. 

AMALGAMATED  SILVER.  (Clancy) — 
Crew  of  27  men  working  on  Free  Coinage, 
and  contractors  driving  200-ft.  drift  on 
Mu.skeegan,      Both   mines   in   ore. 
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Fr.FE  roiXAOE  (Clancy) — Second  car- 
lo.id  in  XLirch  to  smeltery  from  Free  Coin- 
age vein.  Nft  relxirns  from  smelter  on  ore 
shipped    before    was    129    oz.    silver. 

LEGAL  TENDER  (Clancy) — Small  ship- 
ment to  smeltery.  High-grade  silver  ore. 
Shaft   500   ft    deep. 

MON*ET  MINE  (Clancy)— Drifting  at  150- 
ft.  level.     Six  to  s  in.  high-grade  silver  ore. 

MOST.\>-A 
Lewis    and    Clark   Cnanty 
HELEX.\       MINE       (Helena) — Eighteen 
Inches  steel   galena    in   south    400    level. 

NEW  YORK  MONT.\NA  TESTING  AND 
ENGINEERI.NG  (Helena) — Have  contract 
with  Carnegie  Steel  Co.  for  manganese  ore 
and  concentrates  calling  for  .100  tons  per 
month,  expiring  Aug.  1.  1919.  Filling  con- 
tract with  concentrates  from  ore  shipped 
by  Clark-Montana  Realty  Co..  at  Butte. 
Crude  ore  averages  32":;  Mn  and  40T  SiOi. 
and  by  jigs  and  Wilfley  tables  concentrated 
to  49  to  51^,  Mn  and  10-12'',  SiO;.  Ratio 
of  concentration  Is  about  2.4  to  1.  Engi- 
neering staff  of  this  company  will  have 
charge  of  equipping  and  operating  Monarch 
Mining  and  Power  Co.'s  property  situ.ated 
14  miles  south  of  Elliston.  There  are  being 
Installed  a  125-hp.  steam  plant,  a  12-drilI 
compressor,  and  sawmill.  A  two-mile 
tramway  and  a  200-ton  concentrator  will  be 
erected  this  summer.  Ore  is  silver-lead, 
carrying  some  gold  and  copper.  Chas.  E. 
Fryherfjer.   manager. 

PTEMWINDER  (Helena) — Carload  sil- 
ver ore  to  smeltery  netted  $1300. 

WHITLATCH    (Unionville)    —  Repairing 
5n0-ft   shaft  to  mine  gold  ore. 
Silver    Bow    Coanty 

D.-V\nS  DALY  (Butte) — Board  of  direc- 
tors arrived  in  Butte  on  Apr.  9  for  an  in- 
spection of  mines.  Expect  board  to  decide 
to  h-  gin  operations  at  Mount  Moriah  shaft. 
a  former  silver  producer  adjoining  Ana- 
conda property  on  Butte  Hill. 

NEVADA 

Nye    County 

TONOPAH  DISTRICT  ore  production 
for  week  ended  Mar.  29  was  7074  tons, 
of  estimated  gross  milling  value  of  $120.- 
2SS  Producers  were :  Tonopah  Belmont. 
2S37  tons:  Tonopah  Mining,  1050;  Tonopah 
Extension.  1S73:  West  End.  946:  Montana, 
12'v  :  Tonopah  Divide,  245  :  Jim  Butler,  173  : 
MacN.imara.  210;  Cash  Boy.  9:  and 
the   Halifax    103    tons. 

GOLDFTET.D  DEVELOPMENT  CO. 
(Gol(lfleld) — A.  I.  D'Arcy,  general  manager, 
diacu-^.^erl  Combination  mine  beintr  oper.-ited 
by  company  in  recent  report  to  effect  that, 
if  che.Tp  mining  was  done  upon  tonnage 
and  grade  of  ore  present,  profitable  opera- 
tion would  result  Expect  to  drive  haul- 
ageways  on  level  below  3S0  level  through- 
out ore  channel  from  January  shaft  to 
Florence  line,  and  by  svstem  of  raises  and 
chutes  ore  will  be  brought  to  surface.  Can- 
not u.<*e  Combination  shaft,  because  it  is 
partially  in  v*-in.  and  surface  pround  would 
cave  in  drawing  off  ore.  Will  use  600-ft 
shaft  300  ft.  from  vein  sunk  in  early  days, 
requiring  only  rf-timbering.  Cost  of  drifts, 
rnl.oes,  chutes,  stations,  and  repairs  to  adopt 
this  method  e.«tlmated  less  than  $60,000. 
Property  equipped  now  with  hoists,  com- 
pressors and  imderground  electric  haulage 
locomotives.  Expect  to  handle  500  to  1000 
tons  dally.  Will  use  cyanide  process  at 
mill,  which  requires  $15,000  for  repairs  and 
changes 

NEW    JERSEY 
Mnrrla    Coanty 

W1TARTON  STEEL  CO,  WHiarton,  near 
Dover,  N  J,  has  aer|uli-ed  the  Black  Rock 
Mining  Co 's  prope/ty  and  rights  situated 
near  Dover  and  Morrlstown.  About  400 
employees  went  on  strike  Apr.  2.  demanding 
50c.  per  hour  and  an  eight-hour  day. 

NEW    MEXICO 
Grant  Coanty 

BOSTON-ITECLA  (T.ordsbtirg)  —  Have 
started  sinking  main  shaft,  which  will  be 
coltar'd  as  three  compartment  and  then 
rediicofl  to  two  compartment  Timber  head- 
fr.ime  will  be  ererted  at  onre  Jim  Jackson, 
superintendent  of  S5  Mine,  has  conlrnet 
for  first  40  ft  nt  $22  50  per  ft  Including 
ev.  rvthlig  b>it  raw  timber:  will  be  hand 
work  Remnlndrr  nf  contrnet,  260  ft  ,  not 
yet  closed :  accepting  bids  R  E  Van 
Druff.    president 

«R  MINE  (T/ir'1«htirB)— B-ln?  erimlned 
bjr  A  S.  A  R  representative  under  direction 
of  Julius  Krultoehnlil.  southwestern  man- 
a«er  Working  200  men  In  mine  and  shlp- 
plr<r  100  Ions  ore  dally.  Mill  shut  down 
and  forcp  dlschnriwd. 

CRF.NT  EAGLE  SPAR  MINE  (lyjrds 
burg) — Shirt    down :    has    3S00    tons    high- 


grade  calcium-fluoride  ore  In  bins  and  300 
tons  on  railroad  loading  platform  :  will  re- 
sume with  better  market.  Fr,>d.  Kroll, 
superintendent. 

JO  HITCHINS  (Lordsburg)— Working 
lease  on  surface  ores  on  Superior  claim  of 
85  Mine. 

LAST  CHANCE  (Lordsburg)— Building 
adobe-concrete  storage  and  watchman's 
house  on  ore  platform  of  A  &  N.  M.  Rv.  ; 
22  Ions  concentrates  shipped  during  month, 
valued  at  about  $25,000;  15  ft.  of  ore  on 
220  ft.  level.     B.  Prescott,  superintendent. 

OCTO  (Lordsburg) — Temporary  shut- 
down of  shaft  sinking  while  bulkheading 
water  scams  on  140  level;  changing  tanks 
and  piping,  and,  when  completed,  shaft  sink- 
ing will  be  resumed.  E  Ernest,  superin- 
tendent 

OKLAIIOSIA 

Joplin    Di-itrict 

LONG-HTTNT  (Hockerville)— Purchased 
N.  J.  B  mill,  at  Duenwcg,  Mo.,  and  will 
move  it  to  lease  southeast  of  Hockerville. 
W.  P.  Lonsmire.  .Sapulpa,  is  president ; 
T.  R.  Dean.  Miami,  secretary,  treasurer, 
and    manager. 

ALAMO  L.  &  Z.  (Miami)— Has  t.aken 
over  Lucky  Bob.  situated  northwest  of  Qua- 
paw,  Okla.,  and  begun  operations:  h:i3  been 
down    for   si-x    months. 

RED  ROSE  (Quapaw)— Operating  mill 
with  dirt  trammed  from  First  National,  half 
mile  distant. 

TEXAS 
Brazoria  Coanty 
CROWN  (West  Columbia)  —  Building 
fourth  storage  tank  to  furnish  capacity  of 
1.000.000  gal.  To  handle  output,  will  put 
in  either  pipe  line  or  build  barges  to  oper- 
ate on  Brazos  River.  P.ecently  brought  in 
."lOOO-bhl.   well  on  No.   1   Marmion  tract 

HUMBLE  OIL  (West  Columbia)— Two 
steel  tanks  of  55.000-bbl.  capacity  each 
being  built.  Contracts  for  others  may  be 
let.  Recently  6000-bbl.  well  brought  in  on 
No.    2   Girard  tract. 

Eastland    County 
FIRE   AT  RANGER   on    night   of   Apr.    6 
destroyed  several  square  blocks  of  business 
district.      Loss  in  buildings  estimated  about 
$100,000,    most    of    buildings    being    roughly 
constructed,    as    Ranger    was    boom    town  ; 
but   loss  of  contents  estimated   from    $500,- 
000   to    $750,000.      Rebuilding  will    probably 
begin  at  once.     Oil  field  not  damaged. 
Liberty    Coanty 
AMERICAN  PETROLEtTM,  as  subsidiary 
of  the  Republican  Pro.Uiciion  Co..  will  build 
pipe    line    from    Hull    field    to   Victor,    where 
it    will    connect    with    company's    pipe    line 
running  from  Humble  to  n  finery  of  Petrol- 
eum Refining  Co.  on  Huston  ship  channel. 
Matagorda    County 
TEXAS      GCLF      Sri-PHCR       (Gulf)  — 
Amendment      to     charier     filed      increasing 
capilallzalion  from   $3,000,000  to  $5,000,000. 
Now  producing  over   1000   tons  sulphur   per 
day.       Third     well     being     steamed.       First 
shipments  being  made. 

Wiehita  County 
TEXAS  PETROLEUM  REFINERS'  AS- 
SOCIATION (Wichita  Falls)— Formed  Apr. 
5  by  rellners  of  this  section.  Object  is  re- 
adjustment of  freight  rates  to  Northern 
and  Eastern  con.suming  territories.  Ard- 
more  rates  are  present  b.-isis :  differential 
over  Tul.sa   rales  wanted. 

IT  A II 

Junh    County 

CHIEF  CONSOLIPATRD  ( Eureka)  — 
Quarlerly  dividend  this  lime  KJc  a  .share, 
usual  amount  12Jc,  payable  May  I. 
Amounts  In  Jri"..2fi5.  brinclng  total  bv  com- 
pany to  $1,400.79.-..  Paid  $379,900  during 
191S.  March  shipments,  103  cars  or  about 
5000  tons  February.  100  cars,  and  Jan- 
uary,  96 

IRON  KING  (Eureka)— Shipments  of 
fluxing  Iron  ore  to  be  started  on  completion 
of  Goshen  Valley  RR  to  this  properly  anil 
TIntIc    Standard. 

PLI'TUS  (Eureka) — tTnilerstood  soluble 
limestone  expected  nl  50  ft.  helow  1000 
level  not  encountered  nt  this  distance,  and 
sinking   of   wlnie    to   be   continued 

f)nlt  Lake  Cnanir 

MICHIGAN  fTAII  (Altn)  —  Aerial 
tramway  to  Tanners  Flat  In  process  of  re- 
pair Dnmiged  by  snowsllde  Expected 
to  be  ready  for  operation   In  about   a   week. 

LITTLE  COTTON\VOOD  TRANSPOR- 
TATION  (Alia)  —  Nnrrow-gnge  road  oper- 
ating between  Wn«alch  and  Tnnners  Flat 
It  Is  expected  that  trncks  lo  Alia  will  ho 
clear  In  three  or  four  weeks  Will  he 
.  ipable  of  handling   al>out    300   tons   of  ore 


daily,  with   new  Shay  engine  added,  bring- 
ing  number   lo    three   engines. 

OHIO  COPPER  (Bingham)— I.X)caI  cred- 
itors in  conference  with  .■-■ecretary  of  com- 
pany in  regard  to  indebtedness.  Company 
also  owes  about  $125,000  in  East,  due  on 
improvements  to  mill  and  added  flotation 
department,  which  co.st  was  about  $550,000 
Mill  fire  of  last  year  also  a  setback.  Assets 
and  controlling  interest  in  Mascotte  tunnel 
and  railway  estimated  by  secretary  to  ex- 
ceed $2,000,000  in  value.  Is.cue  of  mortgage 
to  cover  debts  and  furnish  operating  fund 
under  consideration.  Operations  suspended 
recently,   owing  to  drop   in   metal   prices, 

T^TAH-SALDURO  (Salduro) -Company 
has  filed  papers  showing  capitalization  of 
$2,000,000  to  take  over  and  operate  potash 
and  salt  works  of  Solvay  Proce.=s  company 
at  Salduro,  producing  potash  and  salt  frorii 
brines  underlying  Great  Salt  Lake  desert 
or  salt  beds,  near  Wendover,  on  the  Western 
Pacific  Railroad. 

W.4SHINGTON 

Ferry   Coanty 

LONT3  PINE  -  SURPRISE  CONSOLI- 
DATED (Republic) —  Will  resume  ship- 
ments of  ore  from  Last  Chance  mine. 
Plan  to  .ship  50  tons  a  dav  to  Tacoma 
smeltery.  Shaft  down  690  ft.  below 
collar.  Excavation  being  made  for  100- 
ton  ore  pocket,  just  below  650  level  where 
vein  is  entered.  Employing  16  men. 
Stevens  County 

OLOLIM  COPPER  (Spokane)— Producing 
ore  from  property  in  Spokane  Indian  reser- 
vation. Ore  coming  from  drift  on  vein  at 
loo-ft.  depth:  reported  shaft  will  be  sunk 
210   feet 

CANADA 
British    Columbia 

LOUIS  CREEK  MINING  (Louis  Creek) 
— Has  installed  machinery  for  recovery  of 
gold. 

KITSELAS  MOUNTAIN  MINING   (Usk) 

— Situated  on  the  Gr.and  Trunk  Pacific  Ry. 

negotiating  for  sale   to   North   Dakota   svn- 

dicate,    which    recently    made    examination. 

Manitoba 

FORBES  CLAIMS  (The  Pas)— These 
eight  claims  near  Mile  194,  Hudson  Bay 
Ry,  purchased  by  North  Canada  Explora- 
tion Co.  some  time  ago.  Shaft  was  put 
down  75  ft.  encountering  reported  high- 
grade  ore.  Machinery  of  Sultana  mine  at 
Kenora,  Ontario,  also  owned  bv  company 
being  shipped  to  property, 
Ontario 

LA  ROSE  (Cobalt)— Has  given  up  Its 
option  on  Homestake  mine  in  Kamloops 
district,  British  Columbi.i. 

TEMISKAMING  (Cobalt)— Still  negotiat- 
ing for  purchase  of  Dolly  Varden  and  Wolf 
properties,  Portland  Canal  district,  British 
Columbia.  Difficulty  still  experienced  in 
getting  railway  situation  cleared  up, 

WHITE  RESERVE  (Elk  Lake)— Con- 
tracted for  drifting  and  crosscutllng  nt 
140. ft.  level.  Number  of  veins  opened  up 
on  surface, 

WRIGHT  HARGREAVES  ( KIrkland 
Lake) — Has  decided  to  lncrea.se  mill  capac- 
ity from  150  to  200  tons  a  day.  Construc- 
tion  work   will  start   soon. 

DOME  (Porcunlne) — Expects  In  start 
milling  on  .\pr.  15.  Work  now  under  way 
on  Dome  Extension,  which  is  under  option. 

HOLLINGER  (Porcupine)  _-  Treating 
2500  tons  a  day  and  producing  about 
$7,000,000   a   year. 

MEXICO 

Bajn     CHltfnrnla 

CAMPAGNIE        DT'        POLEO        (Santa 

Rosalia)  —  February     production     of    copper 

was    l.sn3,«45    pounds. 

BRA7,IL 

DIAMOND  MINES  nt  Morllvca  and  Bos 
Vista  In  the  region  of  DIamanllna,  accord- 
ing to  report  of  Vice-Consul  Richard  P 
Momsen  nt  Rio  de  Janeiro,  will  Iv  devel- 
nped  by  a  company  recently  formed  under 
the  name  of  Comnnnhia  Itra^llelra  Dlnman- 
llfere.  Practically  nil  of  the  capital  of 
the  orgnnlznilon  Is  represented  bv  prop- 
erties l>elonglng  to  (he  S>-ndlcato  Dlaman- 
tlno. 

SPAIN 

POTASH  REDS  of  Cnlalonln.  according 
to  report  of  Consul  General  C.  B  Hurst, 
at  Harcelon.i,  may  he  worked  under  con- 
cessions lielng  grnnieti  to  foreign  and 
."Spanish  companies  Concessions  have  lieen 
.-warded  lo  So'vay  A  Co  ;  MInas  de  Siirln 
Santander.  Spain  :  .Socledad  Anonimn  Fo- 
dlna.  Latirla  21.  Barcelona,  and  the  Socle- 
dad  Anonimn  I,a  Sevlllnnn,  Trafalgar  11, 
Barcelona.    Spain 
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SILVER  AND  STERLING  EXCHANGE 


sterl- 
ing 
Ex- 
change 

4  6500 
4  6450 
4.6500 

Silver 

14 
15 
16 

Sterl- 
ing 
Ex- 
change 

4  6600 
4  6550 
4.65  5 

Silver 

Apr. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

n 
n 

12 

lOU 
lOlt 
lOli 

48}J 
481J 
48j 

lOli 
lOli 
lOli 

48ti 

New  York  quotations  are  as  reported  by  Handy 
&  Ha,rn!ria  and  are  in  cents  prr  tioy  ounce  of  bar 
8  U'cr.  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW    YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Apr. 

lytic 

Spot. 

N.  Y.        St.  L. 

St.  L. 

15     0 

4  95        4.65 

6   15 

n 

@15  31 

1721 

@5  00    @4  70 

@6  20 

15     0 

4  95   !     4  65 

6  I2i 

11 

@r.    5 

.72) 

@5  00    @4  70 

®6   17§ 

15     0 

4  95   1     4,65 

6   121 

1 : 

@I5,    5 

\1V. 

@,5  00    @4  70 

@6   17) 

15     0 

4.90        4  65 

6  05 

14 

@15     5 

\n\ 

@5.00    @4  70 

@6   10 

15    10 

4.90   1     4  65 

6.025 

15 

©15    15 
15    10 

1725 

@5.00    @4  70 
4,90        4.65 

@6.07J 

16 

©15.15 

t72S 

(3-5,00   ,@4,70 

6  00 

t  Government  price. 

The  above  quotations  an-  our  appraisal  of  the 
average  of  the  major  marktfs  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.  05c.  per  lb.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0    1 25c.  per  lb. 

Qu«*utions  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


Copper 

Tin 

Lead      iZinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

1 

Apr. 

Spot 

3M. 

3  M.JSpot 

10 
11 
12 
14 
15 
16 

76i 

77i 

765 

765 

1? 

81 
81 
81 

227 

2255 

2225 
223 
224 

275 
2233 

219 
2195 
221i 

25 

24! 

245 
24! 
24! 

24 

24 

24 
24 
24 

365 

36! 

'% 
35} 

The  above  table  gives  th*  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal  Markets 

NEW    YORK — -Apr.    16,    1919 

All  of  the  principal  motal  markets  ex- 
hibited a  declining  tendency  this  week. 
Business  was  very  dull.  Both  lead  and 
zinc  fell  to  about  the  low  points  of  the 
year. 

Transatlantic  freight  is  quoted  at  Ic 
per  lb.,  but  shipping  arrangements  are  not 
easy  to   negotiate. 

The  stocks  of  metals  held  by  the  British 
government  on  Apr.  1,  with  the  correspond- 
ing figures  for  Mar.  1  stated  In  brackets, 
were  as  follows,  in  short  tons:  Copper, 
54,54-6  (57,537)  ;  lead,  10S.030  (112,070)  : 
zinc,  42,612  (40,660)  ;  aluminum,  24,886 
(14,564)  ;  nickel,  2675  (2612)  ;  antimony, 
4884  (4S44).  The  reductions  in  copper  and 
lead  were  the  first  reductions  in  any  month 
since  the  armistice,  and  probably  indicate 
the  feeding  out  of  those  metals  into  con- 
sumption and  the  gradual  cessation  In 
arrivals. 


According  to  the  London  Metal  Exchange, 
the  stocks  of  copper  in  public  warehouses, 
exclusive  of  those  in  the  hands  of  the  gov- 
ernment, were  53S7  long  tons  on  Mar.  1, 
compared  with  259  6  tons  on  Feb.    1. 

German  papers  report  that  the  stocks 
of  copper  and  brass  in  that  country  prove 
to  be  larger  than  was  supposed,  and  the 
producers  of  spelter  who  were  expecting 
to  dispose  of  their  metal  as  a  substitute 
are  disappointed.  Spelter  production  has 
been  maintained  at  a  high  rate,  and  stocks 
have  accumulated  uncomfortably ;  where- 
fore German  producers  are  contemplating 
selling  for  export  in  neutral  countries. 

Copper,  Tin,  Lead  and  Zinc 

Copper — The  quotation  of  15Jc..  deliv- 
ered, regular  terms,  is  maintained  as  some- 
thing to  talk  about,  but  copper  sold  right 
along  for  less  money,  15ic.  having  been 
accepted  during  the  early  part  of  the  week, 
while  during  the  latter  part  business  was 
done  on  the  basis  of  15  40.,  delivered,  regu- 
lar terms.  Aside  from  one  special  trans- 
action, the  volume  of  business  was  all  but 
insignificant,  the  market  being  distressing 
in    its    dullness. 

There  were  reports  of  a  good  deal  of 
copper  being  offered  by  brokers,  who  ob- 
tained their  supplies  from  speculative  hands 
and  from  consumers,  some  of  whom  over- 
bought last  month  and  desired  to  resell 

Copper  Sheets — The  base  price  of  copper 
sheets  is  22Jc,  per  lb.  Copper  wire  is 
quoted  at  17(gil7}c.  per  lb.  f.o.b.  mill,  car- 
load   lots. 

Tin — There  are  no  new  features  to  re- 
port. The  U.  S.  Steel  Products  Co.  is  un- 
derstood still  to  have  a  good  deal  of  tin 
to  sell. 

liead — The  reduction  in  the  price  last 
week  failed  to  stimulate  any  large  buying, 
and  nothing  but  ordinary  business  has 
been  done  at  the  reduced  price.  Indeed, 
some  interests  that  have  desired  to  sell 
lead  have  cut  the  price  further  without 
being  able  to  market  much.  The  Govern- 
ment is  selling  its  lead,  and  although  the 
total  that  it  desires  to  sell  is  not  very  large, 
nevertheless,  a  little  .goes  a  long  way  in  a 
market  that  is  so  thin  as  this  one  is  at 
present.  The  St.  Louis  market  was  scarcely 
more    than    nominal    throughout    the    week. 

The  War  Department  on  Apr.  12  issued 
the    following    statement : 

"Disposition  of  the  surplus  stocks  of 
lead  owned  by  the  War  Department  is 
being  made  at  current  market  prices  in 
the  community  in  which  the  surplus  is  held. 
This  surplus  is  scattered  throughout  the 
country  and  in  no  one  place  is  there  a 
large  quantity.  Reports  from  the  several 
bureaus  show  a  total  amount  of  7000  tons 
of  lead  to  be  in  possession  of  the  War  De- 
partment. This  surplus  lead  is  not  being 
p'aced  on  the  market  in  quantity  at  any 
one  time,  but  is  being  sold  in  small  quan- 
tities  in  various   places." 

Zinc — The  sharp  decline  in  this  metal 
was  apparently  started  by  some  specula- 
tive selling,  but  some  of  the  smaller  smel- 
ters immediately  tried  to  force  sales,  with 
the  result  of  sharp  declines  from  day  to 
day.  On  Apr.  15  a  carload  was  reported 
sold  at  5.97Jc.,  and  on  Apr.  16  a  round  lot 
was  done  at  6c.  The  aggregate  business 
for  the  week  was  not  very  large. 

Labor  troubles  in  Oklahoma  appear  to 
have  been  composed  temporarily,  and  the 
several  plants  are  now  in  operation  except 
Sand  Springs,  which  was  closed  in  antici- 
pation of  a  strike.  Among  the  other  plants 
there  is  a  general  curtailment  of  produc- 
tion. 

High-grade   spelter   is  quoted   at    63c. 

Japan  has  recently  been  offering  spelter 
in    England. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets   is   %\\   per   100   pounds. 


Other   Metals 


Aluminum — Prices     (juoted     range     from 

29  (5)  31c.     Unchanged, 

Antimony — Nothing  but  small  business 
was  done.  Offerings  reflected  a  softer  tone. 
We  quote  spot  at  61ffr63c.  April-May  ship- 
ments were  offered  as  low  as  %\c.  How- 
ever, the  supplies  now  on  the  way  from  the 
Orient  are   believed   to  be   small. 


Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.   for  wholesale   lots — 500   lb.   and  over. 

Cadmium — Quoted  at  $1.40  per  lb.  in  lots 
of   500   pounds. 

Niekel — Ingot,  40c.  ;  shot,  43c.  ;  electro- 
lytic. 45c.  per  pound. 

Quicksilver — This  metal  was  firmer,  and 
we  quote  $72i(ffi'75.  There  is  said  to  be 
not  much  in  stock  in  New  York,  but  some 
shipments  are  on  the  way. 

Silver  and  Platinum 

Silver — The  London  quotations  have 
fluctuated  between  4813  and  48iSd..  de- 
pendent on  sterling  exchange,  but  New 
York  price  has  remained  fixed  at  $1.01  i 
under  Government  control.  On  and  after 
May  1st  next,  depositors  in  the  U,  s.  Assay 
office  will  have  the  option  of  receiving  pro- 
ceeds of  silver  deposits  in  fine  silver  bars 
or  selling  same  to  the  Government  at  a 
price  to  be  fixed  by  the  Director  of  the 
Mint.  Recently  the  Government  has  de- 
clined to  return  proceeds  of  deposits  in 
fine  silver  and  has  purchased  same  at 
$1.00  per  ounce  1000  fine.  Exports  last 
week  from  New  York  to  London  amounted 
to  506.145  ounces. 

Mexican  dollars  at  New  York:  Apr.  10. 
77J;  Apr.  11.  77J  ;  Apr.  12.  77i  ;  Apr.  14. 
77J  ;  Apr.   15,   77J  ;  Apr.   16,   77i. 

Platinum — Stronger.     We  quote  $100. 

Palladium — We  quote  $115®  120. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Apr.  12 — Blende,  per  ton. 
high.  $42.85;  basis  60%  zinc,  premium. 
$40;  Prime  Western.  $40@38;  sludge.  $36; 
flotation.  $33  ;  calamine,  basis  40%  zinc. 
$2615)25.  Average  selling  prices:  Blende. 
$39.68  ;  calamine.  $27.22  ;  all  zinc  ores. 
$39.22. 

Lead.  high.  $63.85;  basis  80%  lead,  $62 
0  60;  average  selling  price,  all  grades  of 
lead,    $61.62  per   ton. 

Shipments  the  week:  Blende,  10,866: 
calamine,  418;  lead.  1801  tons.  Value,  all 
ores   the   week,    $553,540. 

Further  labor  difficulties  are  expected  at 
the  smelteries  on  the  15th,  when  workmen 
at  other  smelteries  than  those  closed  down 
are  expected  to  go  out  on  a  wage  strike. 
Reports  are  current  that  a  strike  of  coal 
miners  is  probable  on  Apr.   16. 

Platteville,  Wis..  Apr.  13 — Blende,  basis 
60%  zinc,  $42.50  base  for  premium  grade 
and  $40  base  for  high-lead  blende.  Lead 
ore,    basis   S0  7r    lead,   $56   to   $5S  per  ton. 

Shipments  reported  for  the  week  are 
2014  tons  blende.  230  tons  galena,  and  255 
tons  sulphur  ore.  For  the  year  to  date  the 
totals  are  2.S.312  tons  blende,  1412  tons 
galena,  and  702  tons  sulphur  ore.  For 
the  week  2544  tons  blende  was  shipped  to 
separating  plants. 

Other  Ores 

Manganese  Ore — High-grade  furnace  ore 
was  mentioned  as  low  as  40c.  per  unit. 

Molybdenum    Ore — No   business    reported. 

Tungsten  Ore — Charles  Hardy  reports  as 
follows:  "Not  only  sentiment  but  actual 
business  in  tungsten  has  undergone  con- 
siderable improvement  during!  t\he  p.ast 
week,  and  we  know  of  business  in  tungsten 
ore.  ferrotungsten.  and  tungsten  powder  at 
a  scale  which  compares  very  favorably  with 
the  business  done  since  the  signing  of  the 
armistice.  During  the  week  ended  Apr.  S, 
the  highest  price  paid  for  ordin.ary  tung- 
sten ore  that  we  could  report  was  $6  jicr 
unit.  During  the  past  week  business  has 
actually  been  done  in  Chinese  ore  for  spot 
delivery  at  $7  per  unit.  High-grade 
scheelite  is  offered  at  $10  per  unit,  at  which 
price  also  a  smaller  quantity  of  the  high- 
est grade  wolframite  can  be  obtained. 
Tungsten  metal  was  sold  at  $1.50  per  lb. 
during  the   week. 


Other  Minerals 


Pyrites — Spanish  pyrites  is  quoted  at  17c. 
on  the  basis  of  10s.  ocean  freight.  Un- 
changed. 


730 


ENGINEERING  AND    MINING   JOURNAL 


Vol.  107,  No.  16 


Iron  Trade  Review 

PITTSBl  Kt;ll — Apr.    !.■> 

There  is  virtu.iUy  an  open  markei  in  pip 
iron,  but  prices  are  not  iiuotable  below  the 
nominal  level,  because  there  hii.s  been  no 
business  to  brinjt  out  cut  prices.  In  steel 
products,  predictions  of  an  open  market  are 
less  plentiful.  Ia>s3  criticism  is  heard  in 
Ihe  pie-iron  and  steel  trades  than  in  the 
dally  newspapers  of  Director  General 
Mines'  refu.xal  to  .accept  the  Industrial 
3oard  steel  prices  as  a  basis  tor  the  mak- 
ing of  railroad  purcha.ses.  What  Ihe  steel 
trade  chiefly  regrets  is  the  practical  dis- 
appearance of  the  promised  opportunity  to 
control  prices  hy  agreement,  through  the 
industry  holdinpr  meetings  and  having  the 
Industrial  I!oard  approve  the  prices  de- 
cided upon.  However,  the  recent  operation 
accomplished  one  thing,  enabling  the  steel 
trade  to  make  another  reduction  in  prices*, 
the  first  having  been  made  in  Ilecember. 
without  throwing  the  market  open  to  corn- 
petition.  Business  will  now  probably  drift 
until  developments  arise.  The  common 
.ipinion  among  steel  producers  is  that  little 
additional  business  would  be  brought  out 
by  making  further  price  reductions,  though 
a  certain  amount  of  business  must  he 
nla<-ed  from  day  to  day.  no  matter  what 
pri''es  have  to  he  paid. 

So  far  as  concerns  actual  purchases  of 
s'eel.  the  so-called  Peek-Hines  controversy 
is  of  relatively  small  import,  for  at  best 
the  amount  of  buying  the  Railroad  Ad- 
ministration would  he  in  position  to  do  is 
limited.  At  present  about  snn.nno  tons  of 
rails  are  due  the  railroads,  with  shipments 
going  forward  at  about  40.000  tons  a  week, 
so  that  no  large  rail  tonnage  would  be  re- 
quired in  the  near  future,  and.  as  to  cars 
and  locomotives,  many  already  in  existence 
are  idle  A  comprehensive  program  of  rail- 
road buving  awaits  not  simply  the  develop- 
ment of  prices  satisfactory  to  the  railro.ads. 
but  also  the  enactment  of  legislation  bv 
Congress  defining  the  status  the  railroads 
are  to  occupy  when  the  properties  are  re- 
turned to  their  owners,  everyone  being  con- 
vinced   that    they    will    be    returned    some 

The  steel  industry  is  now  operating  at 
.nbout  in'7,  of  capacity,  chiefly  on  small 
orders  that  are  drifting  In  day  by  day. 
for  Immediate  shipment,  and  speciflcations 
-.1  contract!*.  Steel-Ingot  production  in 
March  was  at  the  rate  of  about  37.900.00" 
'ons  per  vear.  or  about  'T^,  of  capacity, 
estimating"  capacity  at  49,000.000  tons.  If 
the  mills  are  operating  at  TOCr  of  capacity, 
they  are  producing  steel  at  about  lOT, 
more  than  the  average  rate  in  the  best 
vears — 1912  and  1913 — prior  to  the  war. 
Nevertheless  the  steel  business  is  every- 
where regarded  as  being  extremely  dull. 

riK-Iron — No  business  has  been  done  in 
the  past  week  worth  mentioning.  A  lead- 
ing merchant  furnace  interest  states  thai 
an  In'iulry  for  lono  tons  would  he  suf- 
ficient to  bring  out  a  cut  price.  Meanwhile 
(be  market  Is  quotable  nominal  at  the  old 
flsures.  as  reduced  first  %3  and  then  J4.2S 
from  the  Government  prices,  as  follows: 
n"!"semer.  $27  9.'.;  basic.  $25.7S ;  foundry. 
«2S  7.-.  :  forge.  »2».75.  fob.  Valley  fur- 
paces,  with  J1.40  freight  to  Pittsburgh. 
Merchant    furnaces    are   going    out    of   blast 

•  very  week,  and  the  furnaces  are  practl- 
'■nllv  a  unit  in  preferring  to  see  prices  take 
'heir  natural  course,  forcing  furnaces  out 
of  blast  and  thereby  operating  lo  reduce 
prmliictlon  costs,  until  a  balance  Is  strtlck 
at  which  profitable  business  can  be  done, 
Hleel — An  Inquiry  for  100  tons  of  forg- 
ing billets  is  referred  to  as  the  first  Indl- 
ration  of  demand  for  a  long  time  for  such 
material  and  ns  re<Sresentlng  more  activity 
than  has  lately  been  encountered  In  any 
de.scrlpllon  of  unfinished  steel.  .tpeclflca- 
iions  on  billet  and  sheet-bar  contracts  are 
niher  light,  and  are  only  to  cover  orders 
for  finished  steel  already  booked.  Regular 
firlees.  practically  nominal,  are;  flllletM. 
«:!<i.'.0:    sheet    bars   and    small    bllletB,    $4'.' ; 

■labs.   141  ;  rods.   |.'>2 


nace  coke  on  track  and  requiring  to  be 
moved  to  s.avc  demurrage  charges  have 
been  offered  at  down  lo  $3.6".  The  regular 
settling  price  for  April  deliveries  on  con- 
tracts seems  to  be  $4.25.  Foundry  coke 
commands  $4..=i0  to  $6.  according  to  brand, 
per  net   Ion   at  ovens. 


Ferroalloys 


MONTHLY  AVERAGE  PRICES  OF  METALS 


SlWer 

New  York 

London 

1917 

1918 

inis 

1917 

1918  1    1919 

Jan       . 

Feb 

Mar 

.\  prll.   . 

July.  . . 

■VUB,  .  .. 

Sept ... . 
Oct ... . 
Nov.... 
Dec... 

7S.830 
77.585 
73.861 
73 . 875 
74.745 
76.971 
79.010 
85.407 
100.740 
87.332 
85.891 
85.960 

88.702 
S5  716 
89  082 
95  340 
99  605 
99.500 
99.025 
100  292 
101. 125 
101.125 
101.125 
101. 125 

101.125 
101    125 
101.125 

36.682 
37  742 
36  410 
36  903 
37.940 
.19  065 
40.110 
43.418 
50.920 
44.324 
43.584 
43.052 

44.356 

42  792 

43  620 
47.215 
48  980 

48  875 
48.813 

49  077 
49.500 
49.500 
48.969 
48.492 

48  438 
48  027 
48  171 

Vear. 

81  417 

96  772 

40  851^ 

47  516 

New  York 

London 

Copper 

Electrolytic 

Standard 

Electrolytlr 

191S 

1919 

1918 

1919 

1918 

1919 

Jun   .. 
Fob  . 
Mar.  . 
April. 
^^ay 

July.:.'. 
Aug..  . 
Sept... 
Oct.. . 
Nov.... 
Dec... 

23  500 
23  500 
23  .500 
23,500 
23 ,  501) 
J3  SOU 
25.904 
26  000 
26.000 
26.000 
26.000 
(a) 

(a) 
16  763 
14  856 

110.000 
110.000 
110.000 
110.000 
110.000 
110.000 
119.913 
122.000 
122.000 
122.000 
122.000 
118  447 

92  238 
78-.700 
76.821 

125.000 
125.000 
125.000 
125.000 
125.000 
125.000 
134.913 
137.000 
137  000 
137,000 
137.000 
133.167 

106.619 
95.700 
82.071 

Year 

24  628 

115.530 

130.507 

(d)  No  Market. 


\Iay 

June 

July 

August 

September. . 

October 

November. 
December. . 


67.702 
6A  sot 
67.934 


(o)       330.138 


(a)  No  average  computed. 


Lead 

New   York 

St.  Loula 

I^ndon 

1918 

1919 

1918 

1919 

1918 

1919 

January.  . . . 
February.  . . 

March 

April 

Nlay 

June 

July 

Aurfuflt 

SG.#t«:nit>cr. . 

October 

November.. 
December... 

0  782 
6,973 
7.201 
6.772 
6.818 
7.611 
8.033 
8.05( 
8.()5< 
8.0SO 
8. WO 
6.564 

5,4.32 
5,057 
S.226 

6  084 
6.899 
7.091 
6.701 
6.704 
7.511 
7.750 
7.750 

7  750 
7  750 
7  7.50 
e.324 

6  3ir 
4  784 
4.992 

29.00 
29  00 
29  00 
29  00 
29.00 
29  00 
29.00 
29.00 
29.00 
29.00 
11.20 
10.00 

37  227 
28.675 
27.953 

Year. . . 

7.413 

7.222 

30.10 

.Spelter 

New  York    | 

St.  LouU      { 

London 

1018 

1919 

ID18 

1919 

1018 

1019 

January.  . . 
February . , 

March 

Aorll 

M»y 

June 

July 

Aueiut,.    . 
.September 
(iru>bor  ... 
XovemhiT 
l>e,-cmliLT 

Yenr 

7  836 
7  814 
7  461 

6  890 

7  314 

8  021 

8  AK8 
S  O.HS 

9  443 
8   HOI 

8  4"; 

8    163 
8    l.i" 

7  272 
6  623 
6.500 

7  601 

7  639 
7.286 
6.715 
7.114 
7.701 

8  338 

8  635 

9  0113 
8.451 
8.141 
7  813 

A  922 
6  273 
6.150 





'.4  non 

'.4,""" 
54.000 
54.000 
54.000 
54  000 
64.000 
64.000 
64.000 
64.000 
64.100 
86.060 

64.180 

.^6  045 
46  150 
38  500 

FerromAfiKitnme — r.eports  have  It  that 
resale  S"';  ferromnngaiiese  can  be  had 
II'  JUS.  delivered,  agjilnsl  1130  formerly 
..notable  Furnaces  continue  to  hold  lo 
11  nO  Resale  splegelelsen  Is  nboill  $42. 
shipplnr  point  There  Is  pracllcnlly  no 
lomnnd    fi.r    ..liber    mangnnese    alloy 


Coke 

f'nicr — Coke  prmlu.i Ion  In  Ihe  roniHlls- 
vllle  region  continues  t.i  decrease,  and  even 
some  of  the  byproduct  ovens  are  ninnlng 
rniher  slack.     Odd  lot»  of  Connellsvllle  fur- 


'Wr 

BMnmert 

BMlct 

PouBdry 

1918        1919 

I»I8  i    1919 

1918 

IHItt 

January. . 
February.  . 
March 

iC   : 

June  ,  ,  , 
July 

All,'    ■ 

N.' 

»37  25  133  no 
37  J.'i    33  61) 
37  j:,    33  54 
.16   15       , 

36  20 

36  36 

133  n.','»3l   40 
:l.1  95    31   411 
33  ».-.    31   40 

33  95 

.33  00 

M   16 

33  40 

33  40       ... 

33  40 

34  40           . 

34   40 

11    1"            .. 

«33  !).S 
.1.1  95 
.1.1  95 

33  95 
34.00 

34  16 
34  40 
34  40 
34  40 
36  40 
36.40 
36  40 

$33  40 
32  40 

at  12 

Year 

^ 

«M  46 

STOCK  QUOTATIONS 


N     Y.  EXCH.t        Apr.  15]  BOSTON  EXCH-t  Apr.  15 


Batopllae  Mln 

Bethlehem  Steel.... 
Butte  4  Superior 
nutteCop.  &  Zinc 


chlno 

Colo.  Fuel*  Iron.. 

Cruclblf  Steel 

Crucible  Steel,  pf.. 

Oomc  Mines 

Federal  M.  AS...  , 
Federal  M.&S.pf. 


Great  No 


ectf. 


Gulf  States -Steel. . 

Homrstake 

Inspiration  Con. . 
International  Nickel 

Krnnccott 

I«*ickawftnna  Steel  . 

Mexican  Petrol 

Miami  Copper 

Nat'l  Lead.  com... . 
National  Lead.  pf. . 

Nev.  Consol 

Ontario  Mln 

Ray  Con 

RopiibllcI.AS.,com 
Republic  I  AS.,  pf   . 

Sloss-Sheffleld 

TcnncaseoC.AC. . 
U.  S.  .Steel,  com. . . . 

U.S.  Steel. pf 

Utah  Copper 


BOSTON  CURD«   Apr.  15 


-Maska  Mines  Corp 

Boston  VAy 

Boston  A  Mont  .    .  , 
ButrcA  LonnDev. 

Cataveraa 

Chief  Con 

Contact 

Corbin 

Cortex 

Crown     Reserve... 
Crmtal  Cop 


KaKleA  Blue  Bell. 
First  Nat.  Cop.  . 
ITouKhton  ("opper., 

IntfTinountaln.    . . 

Iron  Blossom 

Iron  Cap 

Majestic 


xlcan  Metals.. 
Mlnrs  of  .\mrrlca. 
Mojave  TunRsten. 


New  naltlc... 

Oneco 

Facinr  Mines 


\clveniure- 

Vhmeek 

MRonruttr  . . 


\ltouez. 

\ri».  Com 

Arnold 

Blngbam  Mines. 


I?! 

}.30 


Eaat  Butte. 
Franklin  .. 
Oranby. 


Elancock 

Hedley 

Helvetia 

Indiana 

lB\f  Royaie 

Keweenaw 

Salle! '..'.'... 
Mason  Valley. . 


Michigan 

Mohawk      

Vew  Are.ifiian 
New  Cornells  . 
\>w  Idrla  -  - .  . 
Xorth  Butte. . . 

Vorth  Lake 

'>)Ibway 


Old  Domliilon      . . 

>9ceoIa        

Qulnry 

^t.  Marys  M.  L.... 
^anta  Fe 

•Shannon     ...... 

■^hattuck-Arli 

So  I.4ike     

So.  I^tah 

"Superior     

Superior  A  Boot. . . 

Trinity 

Tuolumne 

tj.  S.  Smelting 

U.  S.  Smelting,  pf. 


Utah  Metal. 

Victoria 

Winona 

Wolverine. . . 


t  60 


t   12 


N.  Y.  CURBt 


Bin  I.edgo 

Butto  A  NY... 

nutte  IVtrolt 

Caledonia 

"alumet  A  Jerome. 

""an   Cop  Corpn. 


SAN  FRAN.' 


Alia,., 

Best  A  Belcher. 
Ciledonia 
Challrnue  Con. . 
Confidence. 
Con.  Vlnrtnla  - . 
(^tould  A  Curry. . 


Metlc^n. . 
Occidental . 
Ophlr   


sierra  Nevada. 
Union  <'on 
Utah  Con 
Belmont 
Jim  Butlrr 
MftcVamara 
Ntldway 
Mont  -Tonopah 
North  Star 
Ri-^ri.^  KuU 
Wwt  Knd  »  on 
Vtlanta 
Booth 


Round  Mnunialii 
silver  I'Ick 
While  cnm 


reen  monster. . 
Hecla  Mln  .  . 
Howe  Sound  .. 
ipromc  Verde 


ccn.o  srniNH 


r.i  pmo 
Gold  »ovrrp|«n 
Golden  Cycle 
Grnnlt«' 

Marr  McKlnncy 
Portland 
imitMOold  M 
V|ndlrstf>r       __ 


faffma 

Marsh 
fcKlnlry-D.ir-Sa 


Ohio  Cop    

Uawlev 

Ray  Mcrnilcs 

Richmond 

nochrstcr  Mines 

-^t   Jost'ph  Lead 

•^tandanl  s.  L  — 

■Stewart 

Success 

Tonopnh 

Tonopah  Plvlde 


(■nltc<l  Vristci 
Tnltcd  Verde 
Cnlled  7lne 
rtlra  Mines 


3 

t   .V 


1^' 

t  08 


Apr.  15 


l;;? 


vdanne 

17 

tjillpy     

04 

chamhenFerland., 

t  10 
i  00 

■onUmia 

Krrr  lJ>lie  . 

6  on 

1  A  Itnae         

25 

IflkoSlHTV        ,        ,.. 

91 

viln  Corn  otcan  , 

3  on 

Vlplwlnc 

t8.75 

ivirrw.n  ijike      , 

07 

32 

n>tIl!iii(pr-I.or 

r4 

<w 

Dome  1  xlen 

'•nnie  toke 

24 

Ilolllnrrer        

A  12 

1.37 

131 

26 

T'l-kllullin 

20 

VIpond        

.30 

WMt  Doni«^  — 

'nidpnra     ♦  D'Wl-'.j  prlers.    t  TjwtnuoUUoM. 
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The  27th  Regiment  of  Engineers 
United  States  Army 


By  LIEUT.  R.  H.  BURRAGE 


THE  27th  Regiment  of  Engineers,  U.  S.  Army, 
was  organized  under  the  provisions  of  an  order 
from  the  War  Department  dated  Aug.  15,  1917. 
This  order  called  for  the  organization,  "for  the  period 
of  the  emergency,  the  enlisted  strength  being  raised 
and  maintained  by  voluntary  enlistment 
or  draft,"  of  certain  special  and  techni- 
cal engineer  troops,  among  which  was 
specified  a  mining  service,  consisting  of 
regimental  headquarters  and  six  com- 
panies (mining).  Although  not  defi- 
nitely specified  as  such,  the  regiment  was 
organized  and  trained  as  a  combatant 
regiment,  for  duty  in  the  front  lines,  its 
specialty  to  be  militarj^  mining,  both  of- 
fensive and  defensive.  Actually,  because 
of  a  change  in  the  character  and  con- 
ditions of  warfare,  the  most  effective 
work  done  was  in  another  field — the  construction  of 
bridges  in  the  forward  areas,  in  which  work  the  men's 
experience  in  heavy-timber  construction  was  invaluable. 
Recruiting  for  the  regiment  was  done  through  the 
office  of  the  Chief  of  Engineers,  by  advertising,  and 
by  appeals  that  were  mailed  to  mines  and  mine  oper- 
ators throughout  the  country,  asking  their  cooperation 
and  assistance  in  getting  recruits.  In  this  the  Engi- 
neering and  Mining  Journal  cooperated  very  actively. 
Some  assistance  in  filling  the  regiment  was  given  by 
the  draft,  through  the  induction  of  desirable  draftees, 
-especially  in  the  cases  of  the  last  three  companies. 
The   first    step    in    the    actual   physical   organization 


of  the  regiment  was  made  on  Oct.  23,  1917,  by  the 
transfer  of  about  75  men  of  Company  F  of  the  23d 
Engineers,  which  had  many  men  experienced  in  various 
phases  of  the  mining  industry,  to  the  27th  Engineers, 
at  Camp  Meade,  Md.  This  formed  the  nucleus  of 
Company  A,  whose  full  quota  of  250  men 
was  finally  reached  on  Dec.  20,  1917. 
The  training  undergone  in  America 
before  departure  overseas  consisted  of 
infantrj'  drill,  physical  drill,  ceremonies, 
mine-rescue  work,  first-aid  work,  field 
fortifications  and  activities  of  a  similar 
nature.  Capt.  Norval  J.  E.  Welsh,  the 
company  commander,  acted  also  as  com- 
manding officer  of  the  regiment  until  the 
assignment  of  Lieut.-Col.  0.  B.  Perry  on 
Jan.  29,  1918.  On  Feb.  1,  Company  B 
was  organized  by  the  transfer  of  all  the 
men  in  the  "Recruit  Detachment" — the  regiment  reser- 
voir— and  on  Feb.  18  Company  C  was  organized  in  the 
same  manner.  These  two  companies  were  filled  by  May 
29  and  were  given  substantially  the  same  training  as 
Company  A,  with  the  addition  of  two  weeks  on  the  Naval 
Academy  rifle  range  at  Annapolis. 

On  Feb.  16,  Company  A,  with  a  small  sanitary 
detachment,  left  for  Camp  Merritt,  and  on  Feb.  27  most 
of  the  company  sailed  on  the  S.  S.  "Agamemnon,"  60 
men  who  were  held  in  camp  under  quarantine  following 
on  the  S.  S.  "La  Touraine"  on  Mar.  14. 

Entraining  at  Camp  Meade  on  June  28,  1918,  Com- 
panies B  and  C,  with  Lieutenant-Colonel  Perry,  half  of 
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Headquarters,  and  half  of  the  Sanitary  Detachment, 
under  Major  Wood,  arrived  the  following  day  at 
Hoboken.  boarded  the  U.  S.  S.  "Siboney,"  and  sailed 
on  June  30. 

After  this  departure  the  remainder  of  the  regiment 
moved  to  Camp  Leach,  D.  C.  where  it  was  quickly  filled 
to  full  strength.  Company  D  was  formed  on  July  5, 
Company  E  on  July  16,  and  Company  F  on  July  24.  These 
companies  were  formed  under  the  command  of  Major 
(later  Lieutenant-Colonel)  M.  E.  Gilmore,  and  were 
given  the  same  preparatory  training  that  the  first 
battalion  received.  On  Aug.  21  these  three  companies, 
together  with  the  second  half  of  Headquarters  and  the 
Sanitarj-  Detachment,  entrained  for  Camp  Merritt,  and 
on  Sept.  1  sailed  on  the  S.  S.  "Nevasa,"  with  Capt.  John 
W.  Balch  as  commanding  officer,  Lieutenant-Colonel 
Gilmore  having  been  assigned  to  other  duties. 

Overseas  Service 

Company  A  debarked  at  Brest  on  Mar.  11,  1918,  and 
after  four  days'  rest  at  the  Pontanezen  barracks  en- 
trained for  Jorquenay,  a  village  near  Langres,  in  the 
Department  of  Haute-Marne,  where  the  men  were  joined 
on  Apr.  9  by  the  rest  of  the  company.  At  Langres  the 
company  was  attached  to  the  Army  Engineers'  School, 
and  spent  five  months  constructing  model  field  fortifica- 
tions, erecting  camouflage,  building  roads,  and  acting  a.s 
instructors  in  mining  and  pioneering.  Although  com- 
fortably situated,  the  men  chafed  at  the  delay  in  reach- 
ing the  front,  for  during  this  entire  period  only  one 
detail,  sent  under  Lieutenant  Edmondson  to  repair  dug- 
outs on  the  Toul  sector  with  the  26th  Division,  had 
any  "e.xcitement,"  this  being  in  the  form  of  a  severe 
bombardment  by  high-explosive  and  gas  shells,  which 
did  not,  however,  result  in  any  casualties. 

On  Aug.  7  Company  A  left  Jorquenay  for  Baccarat, 
Meurthe-et-Moselle,  and  worked  under  the  direction  of 
the  26th  Engineers  on  water  supply  for  the  front  areas. 
This  service  involved  the  construction  and  repair  of 
reservoirs  and  pipe  lines,  and  the  installation  of  pump- 
ing systems.  One  detachment  of  180  men,  under 
Lieutenant  Edmondson,  was  ordered  to  Griscourt  and 
served  on  the  advance  throughout  the  St.  Mihiel  offen- 
sive, which  began  on  Sept.  12  and  terminated  on  the 
17th.  This  water-supply  work  was  of  great  importance 
in  the  offensive,  and  the  company  earned  for  itself  the 
commendation  of  the  Chief  Engineer,  First  Army,  for 
its  part  in  this  achievement.  From  Griscourt  and 
Baccarat  the  company  was  ordered  to  Le.s-Islettes-en- 
Argonne,  and  its  further  activities  will  be  described 
under  the  Argonne-Meuse  offensive. 

Debarking  at  Brest  on  July  13.  1918,  Companies  B 
and  C,  with  the  first  half  of  Headquarters,  spent  four 
days  at  Pontanezen  barracks  and  then  entrained  for 
Saacy-sur-Marne,  which  they  reached  July  19.  In  their 
quest  for  action  they  were  destined  to  be  more  speedily 
rewarded  than  Company  A  had  been,  for  they  had 
reached  France  in  the  midst  of  the  great  Chateau- 
Thierry  ofTensive,  where  America  was  bending  everj- 
efTort  to  break  the  backbone  of  the  German  drive  toward 
Pari.s.  Companies  B  and  C  were  at  once  assigned  to 
the  Corps  Reserve,  First  Army  Corps,  and  on  July  20, 
seven  days  after  reaching  France,  marched  into  the 
Belleau  woods,  near  the  villages  of  Epaux  and  Buire, 
where  they  acted,  until  Aug.  1.  as  reserve  infantry. 
Here  they  received  their  first  shelling,  from  which,  with 
good  fortune,  they  escaped  unscathed,  and  here  they 
learned  to  don   their  ga.")  ma.sks   for  every  automobile 


horn  (a  very  popular  time-killer  with  green  troops). 
On  Aug.  1  the  two  companies  returned  to  their  head- 
quarters at  Saacy,  rested  there  a  week,  and  on  Aug.  8 
separated.  Company  B  reportmg  to  the  14th  Engineers 
at  Trugny,  where  the  company  constructed  a  narrow- 
gage  railroad  bridge  over  the  Ourcq  River.  They  re- 
turned to  Saacy,  and  on  Aug.  19  left,  with  the  Regi- 
mental Headquarters,  for  Neufchateau,  in  the  Vosges. 

After  a  week's  rest  at  Neufchateau,  Company  B  left 
Headquarters,  operated  a  large  engineer  dump  near 
Toul  for  about  two  weeks,  and  from  then  until  Sept. 
18  worked  with  the  26th  Engineers  on  water-supply 
service  in  the  forward  areas  of  the  St.  Mihiel  district. 
On  this  work,  one  detachment,  at  Thiaucourt,  was  heav- 
ily shelled,  and  one  man  gassed.  Lieutenant  Sedright 
distinguished  himself  by  a  search,  under  heavy  shellfire, 
for  men  who  had  lost  their  way. 

Company  C  also  left  Saacy  on  Aug.  8,  and,  after  a 
few  days'  railroad  work  near  Fere-en-Tardenois,  made 
camp  in  the  village  of  Dole,  about  four  kilometers  from 
the  Vesle  River,  where  a  pleasant,  although  stirring, 
month  wa.s  spent  as  Third  Army  Corps  troops,  working 
on  road  repair,  quarrying,  and  construction  of  dugouts 
and  observation  posts  along  the  Vesle  front.  The  men 
were  frequently  subjected  to  severe  shelling,  and  it 
was  here,  on  Aug.  21,  that  the  27th  had  its  first  casual- 
ties, one  man  being  wounded  severely,  and  three  men 
slightly.  On  Sept.  8  the  company  moved  south  by 
marching  and  by  train,  arriving  at  Dombasie,  near 
Verdun,  on  Sept.  21. 

Work  During  the  Argonne  Offensive 

At  the  start  of  the  Argonne  offensive,  on  Sept.  26, 
there  being  no  special  bridge  troops  available,  Com- 
panies A,  B,  and  C  of  the  27th  Engineers  were  selected 
as  bridge  troops  for  the  First  Army,  because  of  their 
experience  in  similar  work  and  their  knowledge  of 
timbering  and  heavy  construction.  Company  C  was 
available  at  Dombasie,  and  Companies  A  and  B  were 
brought  in  from  the  St.  Mihiel  district  and  stationed  at 
Les-Islettes  and  Clermont-en-Argonne.  Regimental 
Headquarters  had  been  established  at  Clermont  on  Sept. 
22.  and  was  maintained  there  until  after  the  signing  of 
the  armistice  on  Nov.  11.  Clermont  was  at  the  time 
under  shellfire,  and  one  man  of  Company  B  was  slightly 
wounded  here  on  Sept.  22. 

On  Sept.  26  the  three  companies  entered  on  a  most 
intensive  program,  and  from  that  time  on  their  activi- 
ties were  so  varied  and  their  moves  so  numerous  that  it 
is  possible  here  only  briefly  to  list  their  achievements: 

Company  A — Sept.  26,  frame-trestle  crater  bridge 
near  Boureuilles;  considerable  shelling;  two  men 
wounded  by  German  mine.  Sept.  27,  road  construction 
with  2.3d  Engineers  near  Varennes.  Sept.  28.  repair 
of  plate  girder  bridge  across  Aire  River;  heavy 
shelling.  Sept.  29.  road  repair  near  Charpentry;  one 
platoon,  under  Lieutenant  White,  was  called  upon  to 
stand  to  as  infantry,  to  repel  a  German  counter  attack, 
one  man  being  killed  and  four  wounded.  Oct.  1-3.  place. 
Oct.  8-9,  repair  of  bridge  at  Cheppy.  Oct.  10-16,  cul- 
vert construction,  pile  railroad  bridge  over  Braniere 
Creek,  pile  highway  bridge  over  Aire  River.  During 
the  entire  period  spent  near  Varennes  the  company  was 
under  fire,  and  on  Oct.  3  one  man  was  killed  in  camp  by 
a  practically  direct  hit.  On  Oct.  16  Captain  Welsh 
was  relieved  of  his  command  and  First  Lieutenant 
Miller  was  placed  in  charge  of  the  company.  Oct.  17-23. 
large  two-way  highway  bridge  over  Aire  River  at  Chatel- 
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Chehery,  under  enemy  observation  and  fire.  Oct.  21-25, 
frame-trestle  bridge  over  millrace  at  La  Forge.  Nov. 
3-5,  bridge  repair  at  St.  Juvin.  Nov.  5-9,  built  and 
repaired  three  railroad  bridges  near  Grandpre.  Nov. 
11-14,  large  highway  bridge  across  Meuse  River  at 
Vilosnes.  Nov.  16-27,  road  repair  at  road  bridge  near 
Etain,  completely  finished  in  18  hours. 

Company  B — Sept.  26-27,  two-way  frame-trestle 
bridge  over  Aire  River.  Sept.  27-Oct.  3,  bridge  and 
road  repair  near  Boureuilles;  operation  of  water-supply 
train  in  vicinity  of  Aubreville.  Oct.  4-13,  stone  bridge 
repaired  near  Boureuilles;  two-way  highway  con- 
structed over  Aire  at  Apremont;  this  bridge  was  built 
under  direct  enemy  observation  and  under  heavy  shell- 
ing and  machine-gun  fire.  Two  men  were  killed  out- 
right, two  died  from  wounds  received,  one  was  seriously 
and  eight  were  slightly  wounded,  but,  despite  the 
extreme  danger,  every  man  on  the  job  worked  with 
splendid  spirit,  two  of  the  men  who  were  killed  being 
at  the  time  on  voluntary  overtime.  Oct.  16-20,  con- 
structed permanent  masonry  bridge  at  Boureuilles. 
Oct.  20-30,  construction  of  pile-trestle  bridges  over  Aire 
River  and  Buanthe  Creek  for  243-ton  naval  gun.  Nov. 
1-6,  repaired  bridges  at  Baulny,  Fleville,  Grandpre,  and 
Cornay.  Constructed  bridge  and  repaired  roads  and 
culverts  at  Apremont.  Nov.  7-10,  repaired  large  bridge 
at  St.  Juvin  and  small  bridges  at  Briquenay  and  Beffu- 
et-la-Morte-Homme.  Nov.  13-15,  repaired  pile  bridge  at 
Sivry-sur-Meuse.  Nov.  16-25,  constructed  large  rail- 
road bridge  at  Wiseppe;  repaired  culverts  on  railroad 
bridges  between  Wiseppe  and  Stenay.  Dec.  5,  con- 
structed five  railroad  bridges  between  Wiseppe  and 
Stenay. 

Company  C — Although  a  part  of  the  bridge  section, 
Company  C  was  assigned  to  work  with  the  22d  Engi- 
neers on  Sept.  26,  grading  and  putting  a  narrow-gage 
railroad  line  to  connect  the  French  line  at  Esnes  (De- 
partment of  Meuse)  with  the  German  lines  at  Mont- 
faucon,  over  ground  that  had  been  for  four  years  a 
"No  Man's  Land."  By  Oct.  15  four  kilometers  were  put 
in  good  condition  and  turned  over  to  the  21st  Engineers 
for  maintenance,  together  with  several  sidings,  a  sec- 
tion house,  and  a  ballast  quarry.  During  this  period 
the  company  furnished  many  loading  details,  and  in 
several  emergencies  hand-trammed  the  heavy  freight 
cars  of  ammunition  and  rations  for  several  miles  when 
the  locomotives  failed.  Oct.  15-25,  re-ballasted  French 
railroad  from  Dombasle  to  Esnes.  Oct.  25-Nov.  8, 
operated  large  ballast  quarry  near  Bethelainville.  Oct. 
7-Nov.  11,  mined  bridges  and  guarded  road  mines  and 
explosives  at  Les-Islettes,  Futezu,  and  Crois-de-Pierres. 
Oct.  17-Nov.  9,  constructed  large  railroad  bridge  for 
243-ton  naval  gun  over  creek  at  Forges.  Constructed 
and  repaired  roads  and  cleaned  up  destroyed  bridges 
near  Forges.  Bridge  reconnaissances  were  made  along 
the  front  from  Consenvoye  to  Dun-sur-Meuse,  and  one 
detail — Lieutenant  Burrage,  Sergeant  Rutherford  and 
Sergeant  Marius  Jean  (French) — working  inside  the 
German  lines  at  Vilosnes-sur-Meuse,  encountered  a 
German  patrol,  one  man  being  wounded  by  a  hand 
grenade,  while  three  Germans  were  killed  and  one  Ger- 
man was  wounded.  Nov.  10-22,  repaired  pile-highway 
bridge  at  Consenvoye;  constructed  large  two-way 
bridge  over  the  Meuse  at  Vilosnes,  and  a  two-way 
bridge  over  the  Meuse  Canal.  Nov.  24-27,  repaired 
highway  bridges  at  Dun-sur-Meuse.  Nov.  28-Dec.  3, 
guarded  bridge  mines  at  Foidos  and  Lavoye;  details 
pulling  mines  from  bridges  in  vicinity  of  Verdun. 


Companies  D,  E,  and  F — Debarking  at  Glasgow,  Scot- 
land, on  Sept.  13,  the  entire  second  battalion  entrained 
for  Romsey,  England,  and  after  two  days  in  rest  camp 
embarked  at  Southhampton  on  the  S.  S.  "Harvard," 
arriving  at  Le  Havre  on  Sept.  17.  The  men  at  once 
entrained  for  the  interior,  and  on  the  19th  reached  the 
village  of  Charmoy,  Department  of  Haute-Marne.  Here 
they  were  billeted  until  Oct.  22,  the  time  being  spent 
as  a  final  training  period.  While  at  Charmoy,  the 
battalion  suffered  from  a  severe  epidemic  of  influenza, 
resulting  in  the  death  of  five  men.  Assigned  to  the 
First  Army  as  Army  engineer  troops,  the  battalion  left 
Charmoy,  and  on  Oct.  24  reported  to  Regimental 
Headquarters  at  Clermont.  Here  they  were  assigned  to 
bridge  work  in  the  advance  area,  and,  as  with  the 
companies  of  the  first  battalion,  each  company  went  its 
separate  way. 

Company  D — Oct.  26-Nov.  7,  staked  out  and  partly 
constructed  a  barrack  camp  for  5000  men  near  Apre- 
mont; repaired  roads  and  railroads.  Nov.  8-30,  company 
m  camp  near  St.  Juvin;  constructed  two  highway 
bridges  north  of  Fleville,  one  between  St.  Juvin  and 
Marcq,  one  south  of  Chevieres,  one  north  of  Chevieres, 
one  south  of  Marcq,  and  two  north  of  St.  Juvin.  Re- 
paired highway  bridge  south  of  Grandpre,  three  rail- 
road bridges  between  St.  Juvin  and  Grandpre, 
highway  bridges  near  Fleville,  Buzancy,  Grandpre,  St. 
Juvin  and  Marcq,  and  three-mile  road  near  Grandpre. 

Company  E — Oct.  26,  after  brief  stops  in  Les-Islettes 
and  Varennes,  the  company  made  camp  in  Montblain- 
ville,  and  until  Nov.  7  worked  on  road  repair  and 
quarrying.  Nov.  8,  the  company  moved  to  Grandpre, 
where  it  maintained  its  camp  until  Dec.  8.  Here  it 
constructed  a  gas-engine  piledriver,  built  three  highway 
bridges  over  the  Aire  River,  and  repaired  two  other 
bridges. 

Company  F — Oct.  27,  established  camp  near  Va- 
rennes; repaired  and  widened  three  kilometers  of  the 
Varennes-Montblainville  road;  pulled  German  mines  at 
Neuville.  Nov.  8-16,  in  camp  at  Brieulles-sur-Meuse; 
repaired  small  bridge  at  Vilosnes;  constructed  railroad 
bridges  in  yard  at  Dun-sur-Meuse,  and  at  Brieulles, 
and  large  highway  bridge  near  Brieulles.  Considerable 
road  and  building  repair  in  same  vicinity;  many  Amer- 
ican and  German  dead  buried.  Nov.  16-Dec.  9,  camp 
moved  to  Vilosnes-sur-Meuse;  constructed  highway 
bridge  on  viaduct  and  also  one  over  the  Meuse  Canal. 

When  the  regiment,  on  Sept.  26,  took  up  its  duties 
as  bridge  engineers  for  the  First  Army,  Lieutenant- 
Colonel  Perry  was  placed  in  the  office  of  the  chief  engi- 
neer in  charge  of  the  bridge  section,  and  he  at  once 
reorganized  this  department.  It  was  due  largely  to 
his  administration,  backed  by  the  splendid  work  of  the 
companies  under  the  field  direction  of  Majors  Norcross, 
Franklin,  and  MacGlashan  (of  the  chief's  office)  that 
the  regiment  made  its  reputation  as  an  efficient  engi- 
neering unit. 

The  armistice  was  signed  on  Nov.  11,  1918,  but  the 
regiment  kept  up  its  bridge  work  until  Dec.  5,  when  it 
received  orders  to  report  to  the  Commanding  General 
of  the  S.  0.  S.,  for  return  to  the  United  States.  The 
regiment  acquiesced  without  a  dissenting  voice,  but 
visions  of  a  Christmas  at  home  were  premature. 
By  Dec.  10  the  six  companies  were  brought  to- 
gether at  Le  Chatelier  (St.  Menshould  District),  for 
the  first  time  in  the  history  of  the  regiment,  and  there 
they  officially  effected  the  battalion  organization  which 
had  been  in  unofficial  operation  for  some  time.     After 
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four  weeks  of  misery  in  the  rain  and  mud  of  that 
village,  they  headed  for  the  popular  "40  Hommes  or 
8  Chevaux,"  or  "American  Bar,"  for  the  port  of  em- 
barkation, but  were  halted  again,  at  Verton,  on  Jan.  5, 
1919.  This  delay  was  even  longer,  but,  in  its  own 
inimitable  way,  the  regiment  filled  the  interim  by  pro- 
moting international  amity  with  the  civilian  population. 
At  last  the  good  word  came,  and,  leaving  behind  them 
a  trail  of  broken  hearts,  the  27th  moved  to  the  embarka- 
tion camp  at  St.  Nazaire  on  Feb.  26.  Here  they  sub- 
mitted, perforce,  to  the  long  series  of  baths,  delousings, 
and  intimate  inspections,  and  relinquished  their 
souvenirs.  Luck  was  with  them  at  last,  for  they  were 
immediately  assigned  to  a  transport.  On  Mar.  6  they 
boarded  the  S.  S.  "Dakotan,"  lately  (and  still)  a 
freighter,  and  on  Mar.  7  sailed  for  home,  debarking 
at  New  York  Mar.  20.  This  date  practically  marks  the 
end  of  the  regiment,  for  it  was  at  once  split  up  into 
detachments  which  left  for  the  various  sections  of  the 
country  for  demobilization. 

The  Comfort  Fund 

No  historj-  of  the  27th  Engineers  would  be  complete 
without  mention  of  the  "Association  of  the  27th  En- 
gineers." The  idea  of  a  "Comfort  Fund"  for  the  regi- 
ment originated  in  the  mind  of  W.  R.  Ingalls,  of  the 
Engineering  and  Mining  Journal,  who  made  the  sug- 
gestion to  Colonel  Perry  by  letter,  the  Association  it- 
self being  started  some  weeks  later  at  a  meeting  of  the 
Mining  and  Metallurgical  Society  of  America,  on  Nov. 
22d.  At  this  meeting  Mr.  Ingalls  outlined  the  plan, 
and  started  the  ball  rolling  with  a  donation  of  $1000 
in  behalf  of  the  Engineering  and  Mining  Journal. 
Through  the  continued  efforts  of  Mr.  Ingalls,  backed 
by  the  columns  of  the  Journal,  the  fund  reached  its 
goal  of  $20,000,  going  over  the  top  with  this  amount 
shortly  before  the  return  of  the  regiment  from  France. 
The  benefits  derived  from  the  expenditure  of  this  fund, 
so  generously  contributed  by  the  men  of  the  mining 
industry,  were  of  inestimable  value  to  the  officers  ana 
men  of  the  regiment,  helping  the  regiment,  as  it  did, 
over  some  of  the  rocky  paths  it  followed  in  France,  and 
providing  solace  and  comfort  for  the  men  by  way  of 
tobacco  and  luxuries  for  the  mess,  to  relieve  the  monot- 
ony of  army  grub.  This  fund  also  made  possible  the 
Thanksjriving  and  Christmas  dinners,  after  the  close  of 
the  campaign  in  1918,  which  were  events  that  will 
long  be  remembered  by  the  men.  Mr.  Ingalls  by  his 
hard  work  and  persistent  effort  earned  the  deep  grati- 
tude of  all  officers  and  men  of  the  27th  Engineers. 


Venezuelan  Petroleum  Fields 

In  discussing  opportunities  for  trade  development  in 
western  Venezuela,  Consul  Emil  Sauer,  in  the  Mar.  18, 
1919,  number  of  Commerce  Report!^,  gave  the  following 
information  about  the  undeveloped  petroleum  fields  of 
Venezuela: 

six  or  i»«vcn  petroleum  wella  havo  tteen  opened  nt  Mone  <^ranfl»' 
nboiit  10  miles  Inland  from  the  coa«t  of  San  Ix>renxo,  which  Is 
70  mllps  DouthesKt  of  Mararalbo  on  the  eaat  ahore  of  Lake  Mara- 
ralbo.  San  I>oren«>  has  a  small  reAncry  of  sufDclent  capaolty 
to  aupply  the  market  of  Veneiiiela  only  with  keroaone.  Riisollnr. 
and  fuel  oil. 

Only  one  well  of  the  als  or  aeven  already  o|>en'>d  la  needed  to 
aiipply  thia  refinery;  the  olhera  are  aealed  imtll  It  la  po.<slblc  In 
market  the  product.  The  one  well  whirh  la  beInK  operated  fur- 
nlahea  alao  a  <iuantlly  of  mule  oil  to  a  new  retlnery  In  rurnqao. 
whfiae  present  dally  ronaumptlon  la  1000  tona  of  raw  petroleum, 
but  whose  rapacity  can  be  Increased  to  4000  tona  per  day.  The 
Oiracao  reflnery  appear*  to  have  been  put  up  especially  to  redne 


the  Venezuelan  product,  particularly  the  oil  from  the  Caribbeaji 
Petroleum  Co..  which  owns  the  wells  at  Mene  Grande  and  the 
reflnery  at  San  Lorenzo.  This  company  has  also  producing  wells 
at  Perija,  on  the  west  side  of  the  lake  and  south  of  the  city  ot 
Maracaibo,  and  is  carrying  forward  development  work  In  other 
parts,  particularly  to  the  northwest  of  Maracaibo,  near  Inciarte. 

Besides  the  Caribbean  Petroleum  Co.,  the  Venezuelan  Oil  Con- 
cessions (Ltd.),  a  British  company,  is  doing  development  work  on 
the  east  side  of  Lake  Maracaibo,  north  of  the  Caribbean  con- 
cessions :  and  the  Colon  Development  Co.,  an  American  corpora- 
tion, has  oil  properties  on  the  west  side  of  Lake  Maracaibo,  south 
ot  the  Caribbean  concessions.  Both  the  Colon  Development  Co. 
and  the  Venezuelan  Oil  Concessions  (Ltd.)  have  productive  wells, 
closed  pending  installation  of  facilities  for  marketing  the  oiL 
No  pipes  have  been  laid  and  no  tanks  erected  by  either  of  the 
companies.  The  wells  of  the  Venezuelan  Oil  Concessions  (Ltd.) 
are  at  La  Rosa,  about  30  miles  from  Maracaibo.  near  the  east 
shore  of  the  lake,  and  those  of  the  Colon  Development  Co.  at 
Cuba.  100  miles  west  of  Encontrados.  There  are  a  large  number 
of  native  petroleum  concessions  around  Lake  Maracaibo,  but 
none  is  being  developed  at  present.  Recently  .American  interests 
-secured  oil  rights  known  as  the  Barco  concessions,  north  of 
Cucuta,  Colombia,  on  the  Rio  Catatumbo  and  its  affluents.  Be- 
cause of  the  lack  of  railroad  communication  with  the  Rio  Mag- 
dalena  In  Colombia,  the  concessions  must  be  developed  from  the 
side  of  Lake  Maracaibo. 


To  Merge  Rochester,  Nev.,  Mines 

The  proposed  terms  of  the  consolidation  of  Rochester, 
Nev.,  mining  properties  have  been  made  public.  The 
properties  affected  are  the  Rochester  Mines  Co.,  Roches- 
ter Merger  Mines  Co.,  Rochester  Elda  Fina  Mining  Co., 
Rochester  Combined  Mining  Co.,  and  Nenzel  Crown 
Point  Mining  Company. 

The  consolidation  agreement  provides  for  the  or- 
ganization of  the  Rochester  Nevada  Silver  Mining  Co., 
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M.\r  OF  UOCHFSTER   NKV.,   AND   IMPORTANT    MINMNO 
CI.wAtMS    IN   THE  VICINITY 

with  an  authorized  capital  of  $8,000,000,  of  which  $2,- 
200,000  should  be  returned  to  the  treasury  and  sold  for 
the  benefit  of  the  company  to  liquidate  the  indebtedness 
of  all  the  companies  entering  the  combination  and  for 
working  capital.  Eight  hundred  thousand  shares  are 
to  go  to  F.  M.  Manson  for  his  services  in  acting  aa 
mediator  in  bringing  about  the  consolidation.  Sixty 
Tr  of  the  remainder,  or  3,000,000  shares,  are  to  go 
to  the  Rochester  Mines  Co.  and  the  Rochester  Com- 
bined Mines  Co.  Twenty  per  cent,  of  the  remainder,  or 
1,000,000  shares,  are  to  go  to  the  Rochester  Merger, 
and  20'",  to  the  Nenzel  Crown  Point  and  Rochester  Elda 
Fina  companies.  A  map  is  given  in  an  accompanying 
cut  showing  the  proposed  consolidation. 
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The  Blow  of  the  Drill  Bit,  Sharp  or  Dull 


By  frank  RICHARDS* 


Among  the  various  factors  contributing  to  the 
efficient  operation  of  rock  drills  is  the  drill  bit 
itself.  One  explanation  of  the  failure  of  steel 
to  stand  up  in  practice  under  action  tvhich  may  be 
demonstrated,  as  being  theoretically  correct  and 
efficient  is  found  in  the  consideration  of  the 
forces  which  act  and  react  in  the  drill-striking 
operation.  With  the  dulling  of  the  drill  edge, 
the  penetration  is  lessened,  and  the  shock,  com- 
municated to  the  drill  steel,  results  in  a  breaking 
down  and  often  a  shattering  of  the  steel.  Ob- 
viously, the  cutting  efficiency  of  the  drill  de- 
pends on  maintenance  of  a  proper  cutting  edge. 


IT  IS  usually  a  source  of  satisfaction  to  bring  theory 
and  practice  into  coordination  and  to  find  them 
reciprocally  confirming  and  strengthening  each 
other.  The  method  of  computing  the  force  of  impact 
of  a  falling  weight,  or  of  the  blow  struck  by  the  ram 
of  a  steam  hammer,  is  essentially  simple,  but  the  prac- 
tical application  is  generally  far  from  satisfactory,  on 
account  of  the  indeterminate  value  of  one  of  the  essen- 
tial factors.  The  final  result  in  each  case  Indicates 
that  the  force  of  the  blow  struck  may  be  great  or  little, 
according  to  the  suddenness  with  which  the  propelled 
mass  is  arrested.  It  is  possible,  however,  without  mak- 
ing the  final  particular  specific,  to  reach  a  practical 
determination  which  may  be  most  convincing. 

A  letter  which  has  recently  come  into  my  hands 
seems  to  afford  an  excellent  opportunity  for  a  practical 
application  of  the  principle  involved  in  this  line  of  in- 
vestigation. The  writer  says:  "At  a  drill  test  which  is 
being  carried  out  at  a  mine  near  here,  and  in  which  I 
am  particularly  interested,  it  has  been  stated  that 
though  the  drill  is  eifective  it  is  at  the  same  time 
hard  on  the  steels.  I  was,  in  fact,  shown  ten  pieces  of 
steel  that  had  been  broken  in  a  day's  run.  I  am  not  a 
steel  expert,  and  in  this  case  I  did  not  need  to  be,  for 
at  a  glance  I  noted  that  every  piece  of  steel  that  had 
been  broken  had  been  used  in  the  test  entirely  too 
long;  that  it  had  been  used,  in  fact,  after  it  had  lost 
its  cutting  power.  On  some  of  the  pieces  the  bit  end 
was  entirely  flattened,  and  no  cutting  edge  at  all  was 
left.  Noticing  this  was  entirely  by  accident  on  my  part, 
but  it  worked  out  all  right  in  the  next  day's  drilling. 
As  soon  as  the  cuttings  ceased  to  drop  out  of  the  hole, 
the  steel  was  changed,  and  we  never  broke  a  single  piece 
of  steel.  On  one  of  the  drills  we  used  a  dull  piece  of 
steel,  and  in  less  than  two  minutes  the  steel  broke." 

If  the  theory  of  the  hammer  blow  be  applied  to  this 
case,  a  suflScient  explanation  is  obvious.  The  drill  steels 
did  precisely  as  they  ought  to  have  done  under  the  cir- 
cumstances; the  dull  steels  "went  on  a  strike"  against 
any  more  work  when  in  that  condition. 

The  method  of  computing  the  force  of  the  blow  of  a 
rock  drill  may  perhaps  be  more  simply  and  clearly  il- 
lustrated in  the  case  of  a  reciprocating  piston  drill, 
although  the  results  noted,  under  the  same  conditions, 
would  be  identical  in  the  case  of  a  hammer  drill,  which 
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is  now  more  generally  used.  The  unit  usually  assumed 
in  stating  or  in  computing  the  force  of  a  blow  is  the 
foot-pound.  Supposing  the  operation  to  be  conducted 
with  a  rock  drill  with  a  piston  3  in.  in  diameter  and  a 
stroke  of  6  in.,  and  that  in  the  working  stroke  of  the 
piston  it  is  driven  the  entire  distance  by  an  effec- 
tive air  pressure  of  50  lb.  per  sq.in.  The  area  of  the 
piston  is  almost  7  sq.in.,  and  if  the  stroke  of  the  piston 
were  1  ft.  the  accumulated  force  at  the  end  of  the 
stroke  would  be  represented  by  7  X  50  X  1  =  350  foot- 
pounds. As  the  assumed  stroke  of  piston  is  *  ft.,  the 
resultmg  force  would  be  only  one-half  of  this,  cr  7  X 
50  X  i  =  175  foot-pounds.  This  number  of  foot- 
pounds of  energy  might  have  resulted  from  various 
other  combinations  of  stroke  and  pressure,  as,  for  in- 
stance, with  a  stroke  of  1  ft.  and  a  pressure  of  25  lb., 
7  X  25  X  1  =  175  foot-pounds,  or,  with  a  stroke  of 
3  in.  a  ft.)  and  a  pressure  of  100  lb.,  7  X  100  X  J  = 
175  foot-pounds.  It  is  essential  to  get  this  fact  clearly 
in  mind,  because  in  bringing  the  piston  to  rest,  or  in 
the  striking  of  the  blow,  an  opposing  force  or  resist- 
ance is  required  precisely  equal  to  the  active  force  that 
was  employed  to  produce  the  motion. 

The  resistance  will,  of  course,  be  greater  in  propor- 
tion as  the  distance  in  which  the  force  is  applied  is 
shorter.  Thus,  50  lb.  of  resistance  effective  through  6 
in.  of  stroke  would  be  required  to  overcome  the  175 
foot-pounds  of  imparted  energy,  and  6  times  this,  or 
1050  lb.,  would  be  required  if  the  stoppage  was  done 
within  a  distance  of  1  in.  For  convenience  this  last 
figure  may  be  called  1000  lb.  Then  4000  lb.  of  resist- 
ance would  be  required  to  stop  the  movement  within 
i  in.  and  16,000  lb.  or  8  tons,  if  the  stoppage  was  done 
within  iV  inch. 

Resistance  Decreases  With  Cessation  of 
Penetration 

This  brings  the  computation  to  what  may  be  as- 
sumed to  be,  approximately,  rock-drill  cutting  condi- 
tions. If  the  drill  bit  penetrates  the  rock,  say,  ^  in. 
at  each  blow,  then  8  tons  is  applied,  and,  alternately, 
is  stopped  entirely,  several  hundred  times  a  minute,  and 
theoretical  calculation  here  requires  a  constant  cr  mean 
resistance  of  8  tons  for  the  entire  tV;  in.  of  penetra- 
tion of  the  rock.  The  fact  undoubtedly  must  be  that  the 
resistance  will  be  much  greater  than  this  at  the  begin- 
ning of  the  penetration  and  that  it  will  diminish  to 
nothing  at  the  instant  the  penetration  ceases.  If  the 
penetration  of  the  drill  bit  was  only  one-half  of  this,  or 
ji^  in.,  that  is,  if  the  bit  was  stopped  within  this  dis- 
tance, then  the  force  of  the  blow  struck  by  the  bit  would 
be  double  that  noted,  or  16  tons. 

The  bit  strikes  the  rock  with  the  same  force  as  that 
with  which  the  rock  strikes  the  bit — the  force  must  be 
precisely  equal  in  each  direction  from  the  point  of  con- 
tact— and  the  greater  the  force  at  any  instant  with 
which  the  bit  strikes  the  rock,  the  greater  also  must 
be  the  reacting  force  against  the  body  of  the  bit. 

The  accompanying  sketch,  which  represents,  with 
perhaps  slight  exaggeration,  the  action  of  one  wing  of 
a  sharp  drill  bit,  and  then  in  several  stages  of  wear, 
may  help  to  a  clearer  understanding  of  the  matter.  At 
A,  with  the  bit  perfectly  sharp,  it  is  to  be  observed 
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that  it  makes  its  deepest  penetration  into  the  rock. 
After  coming  in  contact  with  the  rock  surface,  it  pene- 
trates the  rock  a  certain  distance,  during  which  pene- 
tration its  force  is  expended  upon  the  rock  in  one  di- 
rection and  backward  into  the  body  of  the  bit  equally 
in  the  other  direction. 

It  is  here  assumed,  of  course,  that  the  drill  bit  re- 
ceives at  each  stroke  an  equal  impulse  from  the  air 
which  drives  the  drill.  Note  at  B  that  the  bit  has  been 
considerably  worn  or  blunted,  and  that  although  it  has 
the  same  force  behind  it  which  it  had  at  A,  when  it 
first  touches  the  rock,  it  does  not  penetrate  the  rock  to 
the  same  depth,  but  is  stopped  within  a  shorter  period 
of  travel,  and,  consequently,  the  force  involved  in  the 
stoppage  must  be  greater  for  the  shorter  period,  both 
upon  the  rock  and  back  into  the  drill  bit. 

No  computations  could  assist  in  realization  of  the 
evident  fact  that  the  force  of  the  blow  upon  the  rock, 
and  reactively  back  into  the  body  of  the  steel,  is  suc- 
cessively greater  when  the  bit  is  worn,  as  seen  at  C 
and  D.  At  D  the  penetration  of  the  rock  must  be  ex- 
tremely minute  and  the  shock  upon  the  drill  bit  incal- 
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.SKETCH    REPRESENTING  BLOW   OF  DRILL  BIT 

culably  great.  What  could  be  expected  of  the  steel 
under  such  conditions,  or  approaching  such  conditions, 
than  that  it  should  "give  up  the  job"  and  break?  The 
fact  that  breakage  occurs  when  the  bits  are  too  much 
worn  is  an  endorsement  of  the  efficiency  of  the  drill 
which  applies  the  power,  and  demands  an  appreciation 
of  the  drill,  instead  of  condemnation.  A  drill  which 
does  not  break  its  bits  when,  on  account  of  dullness. 
they  ought  to  break,  must  be  defective  in  some  par- 
ticular. 

From  the  preceding  it  will  be  noted  that  the  action 
of  the  drill  bit  when  it  wears  presents  a  paradox.  The 
bit  is  least  effective,  has  the  least  penetrative  results. 
blow  for  blow,  when  it  strikes  the  rock  the  hardest  and 
feels  the  shock  the  most.  It  is  the  sharp  bit  that 
doe.s  the  work;  the  dull  bit  is  the  inefficient  victim  of 
mistaken  or  neglectful  practice.  Drills  must  wear,  but 
the  limit  of  permitted  wear  should  be  sharply  defined, 
and  the  systematic  maintenance  of  sharp  bits  should  be 
recognized  as  the  most  profitable  investment  possible 
in  connection  with  rock-cutting  operations.  E.«pecially 
is  the  power-drill  sharpener  to  be  commended,  not  only 
for  its  incomparably  greater  etliciency,  as  compared 
with  hand  sharpening,  but  also  for  its  promotion  and 
maintenance  of  the  sharp-drill  habit  of  thought  and 
practice. 


Gcrniaii  Labor  Market  After  the  War* 

Condition!*  in  the  German  labor  market  after  the 
war  form  the  ."ubject  of  an  article  in  the  Kotifektionar 
by  Geortre  Gothein,  a  member  of  the  Reichstag,  who  says 


that  trade-union  circles  take  a  pessimistic  view  of  the 
problem  of  finding  immediate  employment  for  the  eight 
or  nine  million  men  who  were  in  the  army  and  the 
millions  of  munition  workers,  and  express  the  fear  that 
there  will  be  a  large  amount  of  unemployment.  How- 
ever this  does  not  seem  to  reflect  conditions  in  the  min- 
ing and  smelting  industries. 

The  mining  industry  of  Germany  in  1913  employed 
1,189,700  persons,  of  whom  1.133,709  were  adult  males. 
The  mines  also  are  finding  employment  for  considerable 
numbers  of  prisoners,  interned  persons,  and  voluntary 
laborers  from  Poland.  During  the  war  dead  work  has 
been  reduced  to  a  minimum,  and,  owing  to  shortage  of 
labor,  the  normal  output  of  peace  time  could  not  he 
nearly  attained.  During  the  war  no  new  seams  of  coal 
have  been  worked  and  no  new  galleries  driven,  but  these 
must  be  started  at  once  on  the  conclusion  of  peace.  The 
mines  will  be  in  a  position  to  absorb  all  the  labor  set 
free  by  demobilization  and  to  employ  fresh  labor  as 
well.  This  holds  good,  too,  for  potash  and  ore  mines, 
even  if,  as  regards  the  former,  there  is  no  need  for  new 
shafts.  Both  in  foreign  countries  and  in  Germany 
there  will  be  a  large  demand  for  coal,  ore,  and  potash 
after  the  conclusion  of  peace,  and  the  satisfaction  of 
this  demand  will  under  existing  conditions  be  largely  a 
question  of  transport. 

The  smelting  industn,',  of  which  by  far  the  most  im- 
portant branch  is  iron  smelting,  will  be  faced  by  such 
an  enormous  demand  that  it  will  take  many  years  to 
satisfy  it.  Endless  work  will  be  necessary  to  meet 
requirements  both  at  home  and  abroad  for  street-car 
and  railways  rails  and  sleepers,  and  for  thick  sheet  iron 
for  shipbuilding,  as  well  as  for  railway  carriages  and 
steam  boilers,  for  girders  and  angle  iron  for  tall  build- 
ings and  bridges,  for  thin  plates  for  accumulators  and 
sheet-metal  implements  of  all  kinds,  for  iron  for  en- 
gines and  tools,  for  tubing,  and  for  wrought-iron  goods. 
Production  for  the  last  four  years  has  been  almost  en- 
tirely for  the  army,  and  peace-time  requirements  will 
be  all  the  larger.  France,  Russia,  Belgium,  Italy,  and 
Rumania  will  depend  mainly  on  German  iron  for  the 
work  of  reconstruction,  and  even  England  will  find  it 
difficult  to  dispense  with  it.  Accordingly,  the  German 
iron  industry  may  look  forward  to  a  time  of  prosperity, 
and  will  receive  every  skilled  workman  with  open  arms 
if  it  is  not  found  necessary  to  restrict  its  coal  require- 
ments after  the  war.  Matters  are  the  same  with  the 
zinc,  lead,  and  copper-smelting  industries. 
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Denies  Acquisition  of  Oil  ('ompany 

Rl  UriiverKal.  at  Mexico  City,  published  on  Apr.  I 
an  article  bv  H.  A.  Cunard  Cummins,  in  charge  of  the 
British  Legation  in  that  city,  denying  press  reports 
of  the  acquisition  by  the  British  government  of  a 
controlling  interest  in  the  Aguila  Oil  Co.  This  article 
quotes  Mr.  Cunmiins  as  follows: 

"In  view  of  the  statements  which  have  recently 
appeared  in  the  press  of  this  capital  stating  that  the 
government  of  His  Britannic  Majesty  has  obtained 
control  of  the  t'ompania  Mexicana  de  Pctroleo,  El 
Aguila,  I  would  be  very  grateful  if  you  should  be  good 
enough  to  publish  in  a  prominent  part  of  your  news- 
paper the  fact  that  I  have  received  official  authorization 
from  my  government  to  state  that  the  government  of 
His  Britannic  Majesty  is  not  interested  in  any  oil 
company  which  is  operating  or  which  may  contemplate 
operating  in  this  republic." 
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Investigation  of  Wire  Rope 


By  J.  H.  GRIFFITHt 


Data  concerning  the  testing  of  wire  rape  are  of 
interest,  and  the  results  obtained  should  be  the 
subject  of  careful  study.  The  following  article 
deals  with  a  series  of  tests  that  were  made  on 
wire  ropes  haviyig  diameters  smaller  than  those 
of  the  average  mine  hoisting  ropes,  and  the  tests 
were  made  ujider  conditions  probably  more  severe 
than  those  usually  encountered  in  mine  operation. 

THE  Bureau  of  Standards  for  a  number  of  years 
has  conducted  investigations,  having  for  their 
purpose  the  collection  of  facts  concerning  the 
strength  and  other  properties  of  wire  rope.  It  is 
possible  through  the  courtesy  of  the  director  of  the 
Bureau  to  present  herewith  an  abstract  of  some  of  the 
important  data  pertaining  to  the  relative  strengths  of 
steel  hoisting  ropes  when  they  are  used  on  sheaves  of 
different  diameters,  as  in  the  case  of  the  block  and 
tackles  for  cranes  and  derricks. 

It  is  shown  in  the  dynamics  of  materials  that  a 
sudden  application  of  a  load,  as  in  the  case  of  the 
lifting  of  a  weight  by  a  crane,  may  cause  strains  that 
are  double  those  experienced  when  it  is  applied  gradu- 
ally. On  the  other  hand,  a  sudden  reversal  of  stress 
may  cause  maximum  strains  three  times  those  obtained 
when  the  reversal  is  made  slowly.  Kinetic  effects  may 
therefore  be  assumed  to  have  static  equivalents  which 
in  any  case  should  not  exceed  the  strength  of  the  block 
and  tackle,  which  will  be  limited,  in  turn,  by  the 
strength  of  its  component  parts,  namely,  the  socket  con- 
necting cable  to  hook  the  sheaves,  axles,  and  pins.  It  is 
known,  moreover,  that  the  "quick"  modulus  of  elasticity 
for  metals  differs  only  slightly  from  the  "slow"  modulus. 
It  was  assumed  in  conducting  tests  that  the  behavior 
of  a  number  of  "fall  lines"  and  sheaves  in  parallel 
may  be  approximated  for  practical  purposes  by  the  test- 
ing of  a  single  loop  of  cable  over  two  sheaves.  The 
tests  were  conducted  upon  plow-steel  cables  of  six 
strands  of  19  wires  each,  varying  in  diameter  from  § 
to  l:{-in.,  the  sheaves  being  10,  14,  and  18  in.  in 
diameter,  the  sizes  most  commonly  used  in  practice. 
The   following   results   were   obtained: 

Variation  of  Relative  Strengths  of  Cables 

Let  it  be  supposed,  first,  that  the  strength  of  a 
cable  when  tested  in  direct  tension  represents  a  datum 
of  100''r.  The  mean  relative  strengths  of  cables  of  diam- 
eters ;  in.  to  1}  in.,  as  found  by  actual  tests,  mnv  be 
approximately  represented  by  linear  laws  as  follows: 
The  strength  on  18-in.  sheaves  when  tested  in  the  man- 
ner previously  described  varies  from  96%  for  S-in. 
cables  to  87''^  for  l}-in.  cables.  The  corresponding 
values  for  14-in.  sheaves  vary  from  95  to  82  "f,  and 
for  10  in.  sh-aves  from  84  to  77''^.  The  mem  departures 
from  the  linear  law  were  about  \'"r  (±)  and  the 
maximum  about  2%  C=t)  for  the  different  cases,  except 
in  the  case  of  the  i-in.  cables  on  10-in.  sheaves,  where 
it   was   A'r    higher  than   the   law  calls   for.     In   other 


words,  the  relative  strength  in  this  case  was  actually 
88  per  cent. 

On  the  other  hand,  let  the  datum  of  100%  represent 
the  mean  aggregate  strengths  of  the  component  wires 
as  found  from  individual  tension  tests.  The  strength 
of  cables  in  direct  tension  by  the  approximate  linear  law 
varied  from  85  to  88%  in  a  range  of  diameters  i  in. 
to  11  in.  inclusive.  The  corresponding  strengths  on 
the  18-,  14-,  and  10-in.  sheaves  vary  approximately 
from  82  to  75%,  80  to  72%,  and  71  to  67%, 
the  mean  departures  in  absolute  values  (±)  being  about 
1J%   and  the  maximum  3  per  cent. 

Cable  Fractxjre  Occltrs  at  Tangent  Point 

The  cables  usually  fractured  at  the  point  of  tangency 
with  sheaves.  The  sockets,  pins,  and  axles  developed 
the  strengths  of  the  cables  in  each  case.  On  the  other 
hand,  cracks  developed  in  several  of  the  sheaves  either 
at  hubs  or  rims,  indicating  that  there  were  oppor- 
tunities for  improvements  in  design  in  this  respect. 

The  following  table  shows  the  average  tensile 
strengths  of  the  straight  specimens,  this  being  one  of 
the  datums  used  in  the  preceding  comparison,  together 
with  the  strengths  on  sheaves: 

STPiENGTH  OF  PLOW-STEEL  HOISTING  CABLES  OF  SIX 

strands  OF   19  WIRES  EACH  * 


Average  St 

In 
Pounds 

ren"th.  Tested  in  Direct 

Tensile 

Strength 

-  nn  Sheavt 

\v 

Breaki 

In 

(Pounds) 

of    Cable 

Diani. 

c.f 

Cable 

(Inches) 

Diam. 

of 

Sheaves 

(Inches) 

" 

In 

Pounds 

per    Sq.In. 

Modulus 

Pounds 

per  Sq.In. 

ng   Load 
In  Pounds 
per    Sq.In 

32,000 

205.000 

7,600,000 

■'      14 
I     10 

30.700 
30.900 
28,170 

197,000 

198,000 
180,500 

50,000 

221,00 

8,900,000 

i     18 

■1      14 

;    10 

45.840 
45,360 
39.840 

202,500 
200,000 
176,000 

63,000 

194,000 

7,600.000 

(     18 
i     1'' 
1     10 

58,400 
56,300 
51,480 

179.500 
173,500 
158,200 

1 

82,000 

197,500 

8,900,000 

f     '* 
14 

1     10 

75,540 
71,680 
65,000 

182,000 
172,500 
156,500 

i; 

132,000 

209,000 

6,300,000 

f     18 
14 

1     10 

1  10,180 
106,330 
99,080 

176,000 
168,200 
157,000 

tAssociate  eng-ineer  physicist.  Bureau  of  Standards. 


The  load  in  direct  tension  in  terms  of  the  diameter 
for  plow-steel  hoisting  cables  of  six  strands  of  19  wires 
may  be  approximated  by   tiie  tornuiia  L   =  83,000  d\ 

In  the  case  of  the  l-in.  cables,  some  tests  were 
conducted  on  two  samples  which  had  been  in  use  about 
five  years.  It  was  found  that  the  strengths  of  the 
individual  wires  was  much  decreased  by  wear,  corrosion, 
or  indentations.  Ivlany  were  found  to  be  broken  in  serv- 
ice. Repeated  load  tests  showed  a  considerable  reduc- 
tion in  the  resiliency,  with  a  corresponding  increase  in 
the  modulus.  One  specimen,  in  spite  of  its  defects, 
bore  a  load  of  50,000  lb.,  practically  that  of  the  aver- 
age new  specimens,  whereas  another  failed  at  a  load 
of  36,000  pounds. 

Results  of  Wire-Rope  Tests 

The  following  is  a  brief  summary  of  some  of  the 
results  found  for  the  wires:  (1)  The  elongations 
varied  from  a  minimum  of  1.25'"c  to  a  maximum  of  Z'^'c, 
with  a  mean  of  about  2%.  (2)  The  permanent  elonga- 
tion and  reduction  were  largely  local,  occurring  mostly 
at  the  point  of  fracture.      (3)   The  elastic  limit  of  the 
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twisted  wires,  was  about  65%.  (4)  The  average  tensile 
strengiih  of  the  wires  was  approximately  225,000  lb. 
per  sq.in.  (5)  It  was  found  in  these  tests,  as  in 
others  which  have  been  conducted  on  u.sed  cables,  that 
the  item  of  lubrication  is  important  in  lengthening  the 
life  of  a  cable  and  preventing  internal  corrosion.  The 
latter  ir.crea.ses  friction  of  the  wire.s  and  prevents  a 
proper  distribution  of  load  through  the  strand.  It, 
moreover,  impairs  the  strength  through  reducing  the 
cross-sectional  area. 


Future  of  Gold  and  Copper  Mining 
In  Australia 

S'iDNEY  Correspondence 
High  coats  and  low-grade  ores  impede  production  of 
gold  and  copper  in  Australia.  Greater  amounts  of  ore 
must  be  treated  to  keep  up  outputs,  and  neither  the  out- 
lay for  labor  nor  the  cost  of  supplies  shows  much  hope 
of  improvement.  Speaking  generally,  there  are  now 
only  two  ways  to  reduce  costs — improving  the  ore 
grades,  or  increasing  the  use  of  labor-saving  machin- 
erj'.  Most  of  the  larger  mines  have  so  thoroughly 
explored  their  upper  levels,  where  there  is  best  pros- 
pect of  higher-grade  ores,  that  little  can -be  expected 
in  this  respect  from  them.  This  is  not  the  condition, 
however,  with  the  majority  of  the  smaller  mines. 
Scattered  over  the  Australian  continent  are  hundreds 
of  small  mines  and  prospects  and  a  great  number  of 
abandoned  ones. 

Anyone  familiar  with  the  smaller  mines  of  Australia 
knows  that  there  are  many  other  causes  than  poverty 
of  the  ore  that  prevent  production.  Moreover,  .some  of 
the  abandoned  mines  were  not  left  so  because  they 
were  "duffers."  Heavy  water,  wrong  methods,  cavings, 
want  of  capital,  disputes,  and  mistakes — all  have  led  to 
the  closing  of  small  mine.s  without  in  many  cases  suf- 
ficient development  to  prove  ore.  The  old  timers'  stories 
are  not  all  fairy  tales;  properly  sifted,  there  is  a  bed- 
rock of  fact  to  many  of  them.  In  consideration  of  the 
declining  outputs  of  gold  and  copper  mines  in  Au.stralia, 
there  is  need  for  a  systematic  "stock-taking"  of  all  small 
mines  and  pro.spects,  already  discovered,  to  ascertain 
those  worth  further  development. 

The  machinery  for  gathering  the  data  already  exists 
in  each  state.  Mine  inspectors'  and  geologists'  and 
office  records  enable  each  state  to  take  stock  of  its 
existing  resources  and  to  assemble  the  data  required 
by  a  buyer  before  he  will  send  hia  engineers  to  in- 
spect the  property.  In  this  way  particulars  of  small 
mines,  which,  with  a  moderate  capital  expenditure,  pre- 
sent some  possibilities  of  operation,  may  be  gathered. 
The  question  of  ownership  should  not  be  an  obstacle, 
as,  in  Australia,  the  state  only  leases  the  mining  lands. 
Obviously  if  the  leasees  are  unable  to  bring  the  lands  to 
production,  or  neglect  to  do  so,  the  state  can  step  in — not 
to  operate  the  mines,  but  to  allow  outside  capital  to 
work  them  on  fair  terms  to  leaaee  and  capitalist.  More- 
over, the  rapitniiat  would  then  come  into  direct  touch 
with  the  owner,  without  having  to  pay  the  "option 
monger."  In  this  way  new  producers  can  be  developod 
to  take  the  place  of  the  older  mines  when  they  become 
exhausted.  The  outlined  system  of  developing  small 
but  gornl  mines  ia  applicable  to  any  country. 

As  a  field  for  new  discoveries  Auatralia,  with  Papua, 
offers  perhaps  one  of  the  best  opportunitie."*  aa  com- 
pared to  other  mining  countries.  Results  cannot  be 
obtained    in   unproapected    regions  without  much   time. 


labor,  and  money.  The  same  time,  labor,  and  money 
expended  upon  careful  development  of  existing  small 
mines  present  far  greater  chances  of  success  in  much 
less  time. 

Opportunities  for  cost  reduction  by  using  more 
labor-saving  machinery  are  restricted  in  the  gold  and 
copper  mines  of  Australia  by  their  present  operating 
methods.  In  ore  mining,  whether  from  underground 
or  open  cut,  there  is  little  opportunity  for  the  introduc- 
tion of  additional  labor-saving  appliances,  and  it  is 
doubtful  if  any  of  the  larger  mines  can  achieve  any 
notable  reduction  in  mining  costs. 

Present  treatment  methods  of  gold  milling  and 
cyaniding,  or  copper  smelting  and  converting,  have 
also  been  carried  to  the  point  where,  for  each  plant, 
little  more  labor-saving  machinery  can  be  used.  No 
radical  alteration  in  gold-saving  processes  appears 
imminent,  but  the  situation  is  entirely  different  with 
copper  recovery.  The  leaching  methods  successfully 
applied  in  the  United  States,  with  or  without  prelim- 
inary milling  and  floating,  seem  to  offer  the  sole  pos- 
sibility for  effecting  a  reduction  of  Australian  copper- 
production  costs.  Such  methods,  successfully  applied 
on  a  commensurate  scale  to  the  large  reserves  of  low- 
grade  ore  known  to  exist  in  Australian  copper  fields, 
should  make  it  possible  for  American  methods  of  han- 
dling large  tonnages  of  ore  to  be  cheaply  applied.  Leach- 
ing is  already  practiced  to  a  small  extent  in  several 
parts  of  Australia,  and  many  metallurgists  are  now  en- 
gaged on  the  problem  of  leaching  Australian  ores.  It 
remains  for  the  capitalists  to  give  the  necessarj'  finan- 
cial support  to  their  chemical  engineers,  in  order  not 
only  to  maintain  but  to  increase  the  Australian  copper 
output. 

Exporters,  and  Passport  Regulations 

The  passport  agent  in  charge  of  the  New  York  office 
of  the  passport  agency.  Department  of  State,  explained 
recently  to  a  representative  of  the  American  Manufac- 
turers' Export  Association  that  responsible  exporting 
houses  would  experience  little  difficulty  in  obtaining 
passports.  He  pointed  out  that  every  effort  was  being 
made  to  help  exporters  who  are  desirous  of  developing 
the  sale  of  American  products  in  foreign  fields. 

Passports  for  European  countries  are  being  issued 
for  urgent  business  reasons  only,  or  when  an  imperative 
necessity  for  the  voyage  can  be  shown.  Passports  will 
not  be  issued  to  the  wives  of  business  men  who  go  to 
Europe  temporarily  for  commercial  reasons. 

As  a  rule,  none  of  the  following  reasons  is  consid- 
ered by  the  passport  authorities  in  Washington  as 
justifying  the  issuance  of  a  passport  to  Europe  at  this 
time:  Visiting  parents,  relatives  or  friends,  attending 
to  legal  business,  settling  an  estate,  looking  after  per- 
sonal property,  renewing  lease  of  apartment  or  other 
rented  property,  resumption  of  previous  residence 
abroad,  temporary  residence  abroad  for  health  or 
education. 

The  restrictions  have  been  considerably  modified, 
however,  with  regard  to  the  issuance  of  passports  to 
the  Far  East,  the  VVc^t  Indies,  and  to  the  Central  and 
South  American  republics,  to  which  countries  pass- 
ports may  now  be  obtained  for  any  legitimate  reason. 
Business  men  are  advised  that  the  control  and  regula- 
tion of  travel,  passports,  vises  and  the  like  are  in  many 
countries  in  the  charge  of  the  military  authorities. 

Coin  Thrift  into  Victory  Notes. 
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Determination  of  Available  CaO  in  Lime' 


By  c.  a.  meiklejohn 


THE  object  of  the  work  embodied  in  the  following 
notes  is  to  present  as  briefly  and  simply  as  pos- 
sible the  results  of  investigations  carried  out  at 
the  metallurgical  laboratory  of  the  Rand  Mines,  Ltd., 
to  elucidate  points  which  have  arisen  in  connection 
with  the  determination  of  available  CaO  in  the  samples 
of  lime  supplied. 

The  method  originally  in  use  at  the  laboratory  was, 
with  slight  modification  of  crushing  the  sample  to  — 90 
instead  of  — 60,  that  described  in  the  pamphlet  issued 
by  the  South  African  Engineering  Standards  Commit- 
tee, January,  1913.     It  is  as  follows: 

Method  for  the  Determination  of 
"Available  Alkalinity"  (CaO) 

The  sample  as  delivered  for  analysis  is  contained 
in  an  air-tight  vessel,  having  been  passed  through  a 
30-mesh  sieve.  It  is  crushed  with  a  Wedgwood  mortar 
and  pestle,  and  the  whole  passed  through  a  60-mesh 
sieve,  this  operation  being  performed  as  quickly  as  pos- 
sible. It  is  then  placed  in  a  clean,  dry,  wide-mouthed 
bottle  fitted  with  a  tight-fitting  dry  glass  stopper  so 
as  to  prevent  any  access  of  air.  Two  gm.  of  this  is 
carefully  weighed  out  and  agitated  with  1  liter  of  a 
2^f  cane-sugar  solution  (or  1  gm.  with  i  liter  of  2% 
sugar  solution).  If  a  shaking  machine  is  available, 
two  hours'  continuous  agitation  should  be  given;  if 
not,  six  hours'  intermittent  agitation,  every  care  being 
taken  to  prevent  coagulation  of  the  lime,  in  order  that 
the  lime  and  solution  may  be  brought  into  the  most 
intimate  contact  during  this  period,  When  the  agita- 
tion is  finished,  the  solution  is  filtered  as  quickly  as 
possible,  and  an  aliquot  portion  is  titrated  with  N/10 
or  N/5  acid,  using  rosolic  acid  as  indicator,  avoiding 
delay  so  as  to  obviate  undue  exposure  to  the  atmosphere. 

The  distilled  water  used  in  the  above  determination 
must  be  made  neutral  to  rosolic  acid  to  counteract  the 
presence  of  dissolved  CO..  This  method,  though  ap- 
parently clear  and  straightforward,  was  found  to  be 
full  of  pitfalls  and  to  give  low  results.  After 
considerable  investigation,  the  following  method  was 
adopted  for  unslaked  lump  lime;  the  same  method  was 
also  adopted  for  slaked  and  slaked  air-separated  lime, 
with  some  slight  modification,  to  be  mentioned  subse- 
quently.   The  results,  so  far,  have  been  satisfactory. 

1.  The  whole  of  the  sample  is  passed  through  a  disk 
pulverizer,  and  a  relatively  small  portion  taken  and 
ground  fine  in  an  agate  mortar. 

2.  Two  gm.  of  the  agate-ground  sample  is  added  to 
a  Winchester  quart  bottle  containing  1000  c.c.  of  2% 
sugar  solution  in  distilled  water,  with  suflScient  lime 
water  added  to  neutralize  to  phenolphthalein  any  CO, 
present. 

3.  Agitated  intermittently  for  two  hours. 

4.  The  sample  is  then  allowed  to  stand  overnight, 
and  a  measured  portion  of  the  clear  solution  drawn  off, 
without  filtering,  and  titrated  with  N/10  sulphuric  acid, 
using  rosolic  acid  as  indicator.  , 

Although  there  is  nothing  novel  in  this  method  of 
procedure,  a  description  of  the  work  carried  out  may 
be  of  interest. 


Fine  Grinding. — Although  grinding  the  sample  to 
— 60  mesh  was  considered  by  the  standards  committee 
to  be  sufficiently  fine,  the  agate  grinding  of  the  portion 
of  sample  for  analysis  would  appear  to  be  considered 
advisable  if  all  the  available  CaO  is  to  be  taken  into 
solution.  In  any  case,  the  finer  crushing  in  the  agate 
mortar  should  insure  more  intimate  contact  of  the  lime 
with  the  sugar  solution.  It  is,  of  course,  understood 
that  no  time  is  lost  unduly  in  the  preparation  and 
weighing  out  of  the  sample,  and  that  during  this  time 
it  is  excluded  as  much  as  possible  from  contact  with 
the  air. 

Neutralizing  of  CO,  in  Distilled  Water  Used. — The 
only  difference  here  is  the  substitution  of  phenolphtha- 
lein for  rosolic  acid  as  indicator.  When  neutralizing 
the  CO,  the  practice  is  to  add  two  or  three  drops 
of  an  0..5'"r  solution  of  the  indicator  to  each  test  and 
neutralize  each  one  separately.  It  has  been  suggested 
that  the  presence  of  an  indicator  during  agitation  tends 
to  give  low  results,  but  such  has  not  been  my  experience. 

Time  of  Agitation. — According  to  the  method  laid 
down  by  the  standards  committee,  the  time  for  agita- 

TABLE  I,     TESTS  ON  SOLUBILITY  OF  LIME  IN  SUGAR  .SOLUTION" 


No 

Lime  Taken 

Time  of 

Volume 

of 

CaO 

for  Test, 

.\2itati0n. 

2  Per  Cent. 

Sugar 

Found, 

Series 

Grams 

Hours 

Solution, 

C,c, 

Per  Cent. 

2 

1 

1,000 

84,26 

2 

H 

1,000 

84,56 

2 

2 

1,000 

84.70 

2 

25 

1,000 

84,56 

2 

1 

1,000 

67.62 

2 

H 

1,000 

67.75 

2 

2 

1.000 

68.04 

2 

2i 

1,000 

67.48 

2 

3 

1,000 

67.50 

2 

6 

1,000 

66.92 

2 

1 

1.000 

78.40 

2 

H 

1,000 

78.25 

2 

2 

1,000 

77.84 

2 

2i 

1,000 

77.42 

2 

3 

1,000 

75  50 

2 

6 

1,000 

76.30 

•Abstracted    from    Journ.   Cliem..    Met.    and    Min,    Soc.    of    Sout! 
Africa.  December,  1918. 


tion  of  the  lime  sample  with  the  sugar  solution  should 
be  either  two  hours'  continuous  or  six  hours'  intermit- 
tent agitation.  Not  having  an  agitation  machine,  and 
wishing  to  adhere  as  closely  as  possible  to  the 
method  laid  down,  I  at  first  agitated  intermittently 
for  six  hours.  I  had  reason  to  believe  that  this  time 
was  excessive  and  was  conducive  to  low  results.  As 
a  consequence,  a  series  of  tests  were  made  to  deter- 
mine the  most  suitable  time  of  agitation.  It  was  found 
that,  generally,  the  maximum  results  were  obtained 
with  two  hours'  intermittent  agitation,  and  that  agi- 
tating beyond  this  time  gave  low  results.  The  accom- 
panying table  will  illustrate  this. 

The  solutions  were  titrated  with  deci-normal  sulphuric 
and  hydrochloric  acids,  the  results  being  practically 
identical  in  each  case.  With  the  exception  of  Series  3, 
in  which  the  highest  result  was  obtained  in  one  hour, 
maximum  results  were  obtained  with  two  hours'  and 
minimum  with  six  hours'  intermittent  agitation. 

Amoimt  of  Sugar  Required. — A  2%  solution  of  sugar 
would  appear  to  be  the  minimum  for  2  gm.  of  unslaked 
lime  per  liter.  To  ascertain  this  a  series  of  tests  were 
made  as  shown  in  Table  II.  Two  gm.  lime  to  each  test. 
Volume  of  solution,   1000  c.c. 

It  will  also  be  seen  that  practically  identical  results 
were  obtained  when  the  solutions  were  filtered  and 
titrated  directly  after  agitation  or  when  the  titrations 
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were  made  on  the  clear  unfiltered  solution  after  standing 
overnight. 

It  is  hardly  necessary  to  labor  the  point  of  filtering 
the  solutions  or  allowing  the  same  to  stand  until  per- 
fectly clear  before  testing.  Testing  the  unfiltered  solu- 
tions, even  after  allow-ing  to  stand  for  three  hours,  gave 
results  as  much  as  3.5'^f  CaO  in  excess  of  the  true 
value  of  the  sample. 

Effect  of  Filter  Paper  on  CaO  in  S'llution. — Although 
the  adsorptive  effect  of  filter  paper  on  alkaline  solu- 

TABLE  n.     CO.MP.XRISON  OF  RESULT.-*  WITH  FILTERED  AST) 
I'NFILTERED  SOLUTIONS 


CaO 

CaO 

Per  Cent,  ii 

Per  Cent,  in 

Unfiltered 

Wciihl 

Time 

Unfiltered 

CaO 

of 

of 

Solutions 

Per  Cent 

After 

SuKU. 

.\gitatioD. 
Uoura 

.After   Standing 

in    Filtered 

Standing 

Grains 

Three  Hours 

Solutions 

Overnight 

10 

79.80 

76.30 

76.30 

15 

84.28 

81.34 

81.20 

20 

84.28 

20 

M 

84.96 

20 

84.70 

20 

2) 

84.56 

20 

83.80 

2S 

85.26 

84.00 

84   14 

30 

84.28 

30 

85  26 

83  86 

84.00 

20 

J  hr.  and  orrasit 
ally  for  3  hou 

m-          85.54 

84  00 

84   00 

tions  is  well  known,  the  effect  on  CaO  in  sugar  solutions 
is  perhaps  not  so  widely  appreciated.  I  fou^d  that  th=! 
amount  of  solution  required  to  saturate  a  filter  paper 
before  taking  a  portion  for  testing  varies  with  the  size 
and  make  of  the  paper,  some  papers  requiring  con- 
siderably more  than  would  have  been  expected. 

The  tests  in  Table  III  were  all  made  on  1000  c.c.  of 
2'r  sugar  solution.  The  time  of  agitation  was  three 
hours;  and  after  agitation  the  solutions  were  filtered, 
the  first  50  c.c.  being  rejected,  and  successive  portions 
taken  for  testing. 

It  will  be  seen  that  differences  up  to  1%  were  ob- 
tained on  titration  of  successive  portions  from  the  same 


TABLE'  III       TESTINfi    FOR 

LIME  WITH   VARVIN-G 

AMOUNTS  OK 

SOLUTION 

Wci»ht  of 

OrdirofTeHand 

CaO, 

No.  of 

Sample  Taken, 

Volume  o 

f  Solution 

Found, 

aerie* 

Crams 

Takel 

1,  C.c. 

Per  I 

LJent. 

(1) 

50 

70 

28 

(2) 

100 

70 

70 

(3) 

50 

71 

26 

(1) 

50 

70 

00 

(2) 

100 

70 

42 

(1) 

too 

70 

20 

(2) 

50 

70 

80 

(') 

100 

71 

(HI 

(45 

50 

70 

80 

<!) 

100 

70 

70 

(li 

50 

71 

00 

(3i 

100 

70 

80 

(4) 

50 

71 

00 

.solution,  the  differences  being  greater  with  the  later 
portions  of  the  solutions.  The  filter  papers  used  were 
30  cm.  in  diameter,  and  it  would  appear  that,  with  a 
paper  of  this  size  and  make,  at  least  2.50  c.c.  of  the 
.solution  .should  be  allowed  to  pass  through  the  paper 
before  taking  the  portion  for  testing. 

Modifirntion  of  Method  With  Slaked  and  Air-Separated 
Limex.  — A.s  previously  stated,  a  modification  of  the 
forementione<l  method  is  used  in  testing  samples  of 
slnkfd  and  air-separnted  limes.  This  modification  lies 
in  the  treatment  of  the  sample  before  taking  the  portion 
for  assay,  as  follows; 

The  top  layer  of,  say,  1  in.  is  removed  from  the 
sample  and  rejected.  The  remainder  of  the  contents 
of  the  tin  is  rapidly  and  evenly  .spread  on  a  sheet  of 
paper,  sampled  with  a  spatula,  and  a  portion  for  as.say 
ground  in  an  agate  mortar  to  reduce  the  coarse  particles. 

It  may  be  suggested  that  this  is  an  unnecessarj-  re- 


finement, and  that  the  slaked  and  air-separated  lime.s — 
particularly  the  latter — are  sufficiently  finely  divided  to 
sample  directly  from  the  tin.  This  may  be  so  under 
certain  conditions,  but  I  have  found  that  duplicate  tests 
by  sampling  directly  from  the  tins  gave  results  varying 
by  as  much  as  %.2'/c,  as  shown  below: 

TABLE   IV.     RESULTS  OF   DIRECT  SAMPLING   FROM  TINS 

Sample  Sample  Sample        Sample 

No.  I  No.  2  No.  3  No.  4 

Original  result  55.2  54.9  48.5  46.0 

Repeat  1 49  6  55.2  53.2  50.1 

Repeat  2 47  0  50.1  

Repeat  3 47.9  51.3  55.5  

It  was  evident  that  some  method  of  sa-rpling  less 
open  to  criticism  must  be  adopted,  and  to  this  end 
comparative  tests  with  different  methods  of  sampling 
were  made  on  a  sample  of  "Taungs"  air-separated 
lime.  As  a  preliminary,  the  top  layer  of  about  1  in. 
was  removed  and  rejected,  and  the  remainder  of  the 
sample  treated  as   under: 

(a)  Sample  dipped  directly  from  the  bottom  of 
tin.     No  grinding. 

(h)  Mixed  in  tin.  Hole  made  in  center.  Sample 
taken  from  side  of  hole  and  ground  in  agate  mortar. 

(c)  Remainder  of  sample  passed  through  disk  pul- 
verizer. 

Four  determinations  were  made  in  each  series.  The 
results  were  as  follows: 

TABLE  v.     EFFECT  OF  SAMPLING  ON  ANALYSIS  OF  LI.ME 

. Sample  — - 

Method  of  Taking  .Sample           (a)  (6)  (r>  (rfl 

Per  Cent.  Per  Cent.  Per  Cent.  Per  Cent. 

I      50.4  49  9  49  9  50  4 

2 49.9  48  5  48  2  48  8 

3 47   4  47   9  49   0  49   0 

4 46.8  47    1  50  2  48,2 

Average 48  7  48  4  49  5  49! 

Maximum  differenrc  36  28  20  22 

The  most  concordant  results  are  obtained  from  (c) 
and  id),  and  of  these  (r)  possibly  lends  itself  to  less 
abuse  than   (d). 

A  number  of  additional  tests  were  made  to  further 
investigate  the  effect  of  passing  these  slaked  and  air- 
separated  limes  through  a  disk  pulverizer ;  also  the  time 
of  agitation  necessary.  Invariably  it  was  found  (1) 
that  the  CaO  content  was  lower  after  passing  the  pul- 
verizer, and  (2)  that  samples  of  white  slaked  limes 
from  Taungs  required  longer  time  of  agitation  than  the 
northern  slaked  limes.  As  a  result  of  this  and  the  work 
previously  described,  the  forementioned  modification 
was  made  with  two  hours'  intermittent  agitation  for 
"blue"  and  three  hours'  for  "white"  slaked  and  air- 
separated  limes. 

Much  of  the  work  described  in  the  foregoing  may 
appear  to  have  been  unnecessary.  It  has  been  necessar>' 
to  investigate,  however,  practically  every  step  to  de- 
termine the  cause  of  the  low  results  obtained  when  using 
the  method  descrilied  by  the  standards  committee. 

In  conclusion,  it  would  appear  that  the  main  points 
to  e-rphasize  in  connection  with  the  estimation  of  avail- 
able CaO  in  lime  samples  are: 

1.  Sampling   of  slaked   and   air-separated    limes. 

2.  Time  of  agitation. 

."l.  Treatment    of   solution    after   agitation. 

The  most  consistent  results  are  obtained  with  two 
hours'  intermittent  agitation  (three  hours'  with  Taungs 
slaked  limes),  followed  by  settlement  overnight  before 
titration.  If  it  is  necessary  to  titrate  the  solution  di- 
rectly after  agitation,  care  must  be  taken  that  sufficient 
of  the  solution  is  passed  through  the  filter  paper  befor? 
taking  the  portion    for  titration. 
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The  Use  and  Abuse  of  Electric  Head- 
lights on  Mine  Locomotives* 

The  necessity  of  maintaining  good  headlights  on  mine 
locomotives,  and  keeping  them  in  good  condition,  is  well 
known,  and  a  thorough  understanding  of  certain  charac- 
teristics of  each  of  the  three  types  is  required,  so  that 
the  necessary  repairs  may  be  made  as  needed  and  the 
mechanism  kept  in  good  working  order.  The  electric 
headlight  is  simpler  than  the  motors,  controller  or  wiring 
which  comprise  the  electrical  equipment  of  a  mining  loco- 
motive, but  its  mechanism  often  becomes  faulty  through 
the  tinkering  which  is  done  by  motormen,  or  others 
not  competent  to  perform  the  repairs,  who  attempt  to 
do  the  work  that  properly  should  be  done  by  the  shop 
electricians. 

The  luminous-arc  headlight  possesses  the  inherent 
advantage  of  high  illuminating  efficiency,  owing  to 
the  composition  of  the  lower  electrode.  It  is  the  most 
efficient  of  all  types  of  headlights  commercially  available, 
unless  it  is  possible  to  operate  the  extremely  low-voltage, 
high-current  Mazda  lamps,  such  as  the  6-volt,  18-am- 
pere  lamp.  The  maintenance  cost  of  this  headlight  is 
low,  as  it  requires  no  enclosing  globe  for  the  arc  and 
the  upper  electrode  is  practically  non-consuming,  while 
the  lower  electrode  has  a  life  of  from  125  to  150  hours 
burning.  Owing  to  the  fact  that  the  upper  electrode  is 
practically  non-consuming,  the  arc  is  always  maintained 
at  the  focal  point  of  the  lens  or  reflector.  Adjustment 
of  this  upper  electrode  is  necessary  only  once  in  two  or 
three  months'  time.  A  headlight  of  this  type  has  a 
disadvantage,  in  that  a  certain  amount  of  fume  is  given 
off  from  the  arc,  which  must  be  wiped  away,  and  the 
headlight  is  not  quite  as  simple  as  an  incandescent  head- 
light, because  it  has  several  movable  parts.  One  other 
disadvantage  which  it  possesses  in  common  with  all  arc 
headlights  is  that  the  natural  travel  of  the  arc  around 
the  electrodes  causes  the  beam  to  wander  slightly  from 
side  to  side,  but  its  many  advantages  offset  this. 

One  of  the  greatest  causes  of  poor  illumination  from 
luminous-arc  headlights  arises  through  failure  to  take 
proper  care  of  the  upper  electrode.  This  electrode  should 
be  adjusted  once  in  every  two  or  three  months,  but  in- 
stances have  been  noted  where  adjustments  had  not  been 
made  for  perhaps  a  year.  This  means  that  the  upper 
electrode  is  burned  away  from  one-half  to  three-fourths 
of  an  inch,  and  the  arc  is  struck  that  distance  above  the 
center  line  of  the  headlight,  resulting  in  a  poor  illumina- 
tion along  the  track. 

The  earlier  forms  of  luminous-arc  headlights  were  of 
the  single-compartment  type,  that  is,  the  arc  and 
mechanism  were  in  the  same  compartment.  Later  de- 
velopment brought  out  the  two-compartment  headlight 
in  which  the  front  compai-tment  containing  the  elec- 
trodes, between  which  the  arc  is  struck,  is  hermetically 
sealed  from  the  rear  compartment  that  contains  all  the 
operating  mechanism.  In  this  type  of  headlight  the 
fumes  given  off  by  the  burning  arc  cannot  accumulate 
on  the  mechanism  parts.  Therefore,  the  headlight  works 
more  freely  and  gives  practically  no  trouble  from  a 
"sticky"  mechanism.  The  chief  advantage  of  this  two- 
compartment  headlight  is  that  the  mechanism  is  out  of 
the  way,  and,  therefore,  unauthorized  persons  are  not  so 
likely  to  tamper  with  it.  This  very  advantage  some- 
times works  to  a  disadvantage,  for,  when  major  repairs 
are  necessary,  the  headlight  must  be  entirely  removed 


from  some  locomotives,  because  it  is  mounted  too  close 
to  the  frame  of  the  locomotive  to  permit  repairs  to  be 
made.  Notwithstanding  this,  the  two-compartment 
headlight  has  proved  more  reliable  and  more  economical 
than  its  predecesso'-,  the  single-compartment  light. 


Iron-Ore  Deposits  in  Celebes* 

The  discovery  of  large  iron  fields  in  the  middle 
Celebes,  in  what  is  known  as  the  lake  district,  has 
created  a  stir  in  mining  circles  of  Netherlands  India, 
according  to  Consul  A.  E.  Carleton,  at  Batavia.  The 
latest  details  from  government  investigation  substan- 
tiate the  original  reports  as  to  the  extent  and  value  of 
these  deposits. 

An  exhaustive  study  has  been  made  of  the  Larona 
district.  Which  is  situated  near  the  outflow  of  the  To- 
woeti  Lake  at  a  height  of  about  984  ft.  above  sea  level 
and  at  a  distance  of  12.4  to  18.fi  miles  from  a  point  on 
the  coast  from  which  shipment  may  be  made.  The 
Larona  field  occupies  a  surface  of  approximately  2.7 
square  miles.  The  other  fields  in  this  district  are  either 
less  important  or  less  favorably  situated  for  exploita- 
tion. Further  investigation  of  iron-ore  fields  in  other 
parts  of  the  archipelago  will  be  made  by  the  govern- 
ment. 

It  is  claimed  that  the  Larona  ore  is  similar  to  that  of 
Cuba  and  the  Philippines.  With  the  exception  of  the 
chemical  composition,  the  physical  properties  of  these 
ore  beds  are  equal  to  the  Cuban.  This  district  is  said 
to  yield  common  iron  ore,  chrome  iron,  nickel,  and  man- 
ganese ore.  The  average  standard  of  the  ore  is  49  or 
50%  metallic  iron. 

It  is  known  that  the  quantity  of  iron  ore  in  the 
Larona  field  is  at  least  5,000,000  tons  of  surface  ore  and 
155,000,000  tons  of  clay  ore,  a  total  of  160,000,000 
tons ;  but  the  estimate  may  reach  7,000,000  tons  of 
surface  ore  and  206,000,000  tons  of  clay  ore,  a  total  of 
213,000,000  tons.  The  ore  can  be  extracted  easily  and 
cheaply.  The  fields  cover  a  large  territory,  but  the  ore 
layers  do  rot  extend  more  than  46  ft.  in  depth. 

Considerable  study  has  been  made  by  the  Dutch  en- 
gineers as  to  the  working  of  these  fields.  It  appears 
that  two  methods  are  practicable,  the  smelting  of  the 
ore  by  the  carbonization  of  coal,  the  coals  of  Ombilin 
and  Lematan  being  well  adapted  for  carbonization,  or 
by  electrical  smelting.  The  latter  method  is  preferred, 
as  it  is  believed  there  is  sufficient  water  power  in  the 
neighborhood  of  the  ore  beds,  and  the  establishing  of 
electrical  machinery  for  the  purpose  can  be  effected  at 
a  low  cost.  An  examination  of  the  water-power  pos- 
sibilities is  now  being  made. 

The  question  as  to  the  part  the  government  will  take 
in  the  exploitation  of  these  iron  deposits  will  be  settled 
later,  when  all  the  facts  are  known,  but  it  will  no  doubt 
retain  certain  rights,  whether  the  fields  are  worked 
entirely  by  private  operators  or  developed  in  part  by  the 
government. 


A  Plant  for  Treating  Uare  Metals  is  being  established  at 

Deepwater,  N.  S.  W.,  by  the  Sydney  Export  Co.,  of  Sydney, 
with  which  has  been  merged  the  British  Ore  Works,  also  of 
Sydney.  A  similar  plant  is  already  in  operation  by  this 
company  at  Pyrmont,  N.  S.  W.  The  new  concern  is  being 
managed  by  J.  T.  Hardman,  formerly  manager  of  the  Wild 
Cherry  tin  mine,  at  Ardlethan,  New  South  Wales. 


•Extracted    from    a    paper   read   by    K.    W.    Mackall    before    the 
Coal  Mining  Institute  of  America.  Dec.   5,  1918. 


•Abstract    fr 
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Ampere  Efficiency  in  Copper  Refining 

By  M.  H.  Merriss* 

Ampere  efficiency  is  the  rough-and-ready  criterion 
in  every  copper  refinery,  by  which  the  work  of  the  tank 
room  is  judged.  After  the  copper  from  a  tank  or  series 
of  tanks  is  pulled  and  weighed,  the  tank-room  foreman 
wants  the  efficiency  computed  as  quickly  as  possible, 
that  he  may  know  what  his  inspectors  and  short-cir- 
cuit men  have  done  in  that  part  of  his  room.  The  fol- 
lowing procedure  is  typical : 

The  number  of  tanks  in  question  is  multiplied  by 
the  actual  number  of  days,  and  fractions  thereof,  during 
which  the  current  has  passed  through  the  tanks.  The 
total  weight  of  copper  is  divided  by  the  product,  giving 
the  pounds  of  copper  produced  per  tank  per  day  (1). 
One  ampere  passing  through  one  tank  for  one  day  will 
deposit  0.06272  lb.  of  copper  at  100%  efficiency,  accord- 
ing to  the  latest  official  measurements  by  the  U.  S. 
Bureau  of  Standards.  The  average  number  of  amperes 
which  has  passed  through  the  tanks,  multiplied  by 
0.06272,  gives  the  pounds  of  copper  per  tank-day  which 
would  theoretically  have  been  deposited  at  100%  effi- 
ciency (2).  The  actual  pounds  per  tank-day, 
divided  by  the  theoretical  pounds  per  tank-day, 
^ives  actual  ampere  efficiency. 

The  ampere-efficiency  chart  shown  on  p.  742  simplifies 
and  quickens  these  calculations.  Actual  pounds  of 
copper  per  tank-day  and  actual  amperes  passing  through 
the  tanks  must  be  determined  as  above,  but  with  these 
two  figures  in  hand  and  a  chart  similar  to  that  shown, 
no  further  calculation  is  needed.  It  is  only  necessary  to 
find  the  point  at  which  the  given  amperage  line  inter- 
sects the  given  poundage-per-tank-day  line.  This  point 
will,  in  general,  lie  between  two  of  the  slanting  lines 
representing  percentage  of  ampere  efficiency,  and  all  that 
is  required  is  to  interpolate  to  get  the  latter  exactly. 

An  example  will  make  this  clear.  Assume  that,  at 
6500  amperes,  3-58.8  lb.  of  copper  was  produced  per 
tank-day.  The  intersection  of  the  line  representing 
6500  amperes  with  the  line  running  at  right  angles  to 
it,  indicating  258.8  lb.  per  tank-day,  is  found  to  lie 
exactly  on  the  slanting  line  representing  88%  efficiency. 

The  chart  has  been  framed  in  an  endeavor  to  cover 
such  a  wide  range  of  amperages  and  poundages  as  to 
include  the  conditions  of  almost  all  modern  tank  rooms. 
Each  foreman  who  desires  to  use  the  chart  will,  of 
course,  segregate  that  part  which  applies  to  his  own 
particular  conditions  and  enlarge  it.  Additional  slant- 
ing efficiency  lines  can  be  put  in,  dovra  to  tenths  of 
1%  if  desired,  thereby  eliminating  the  necessity  for 
interpolation. 

Tables  are  used  at  some  plants  as  aids  in  obtaining 
efficiencies,  but  a  single  chart,  such  as  the  one  shovra, 
is  more  compact  and  more  rapid  after  an  operator 
becomes  familiar  with  it. 


Notes  on  Electric  Arc  Weldingt 

Arc  welding,  with  metallic  and  carbon  electrodes,  has 
been  used  extensively  in  the  construction  of  transformer 
tanks  at  the  Pittsfield  works  of  the  General  Electric  Co. 
for  a  number  of  years,  and  has  proved  to  be  a  reliable 


and  economical  factor  in  the  building  of  large  and  small 
tanks  made  of  sheet  steel  varying  in  thickness  from  ^ 
in.  to  i  in.  More  than  4000  large  boiler-plate  tanks  have 
been  produced,  representing  400,000  ft.  of  welding  with 
the  metallic  electrode,  and  more  than  50,000  corrugated 
light  steel  tanks  representing  2,500,000  ft.  of  welding 
with  the  carbon  electrode. 

The  sketches  shown  in  the  accompanying  cut  illus- 
trate some  of  the  more  common  methods  employed  in 
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AFTEK  WELD/NO 

Fig.3' 

•Superintendent,  electrolytic  refinery  and  silver  department. 
Raritan  Copper  Works.  Perth  Amboy.  New  Jersey. 

tAbstracted  from  an  article  by  R.  E.  Wagner,  entitled  "Electric 
Arc  Welding  in  Tank  Construction."  which  appeared  in  the  Oen- 
■eroJ  Electric  Review,  December,  1918,  p.  899. 


Fig.4- 
METHODS  OP  MAKING  VARIOUS  TYPES  OF  WELDS 

making  preparations  for  various  kinds  of  welds.  When 
long  butt  seams  such  as  are  shovsm  in  Figs.  1,  2  and  3 
are  to  be  welded,  it  is  important,  if  the  weld  is  to  be 
made  continuously  and  in  one  layer,  to  allow  for  a  con- 
traction of  the  joint  as  the  weld  progresses;  and  unless 
this  is  done,  undue  warping  and  excessive  internal 
strains  may  result.  The  amount  of  the  allowance  for 
this  contraction  varies  slightly  with  the  speed  at  which 
the  work  is  done,  and  is  usually  about  li%  of 
the  length  of  the  weld.  That  is,  if  the  seam  is  10  ft. 
long  the  space  between  the  plates  at  the  beginning  of 

PREPARATION  OF  SEAMS  FOR  BUTT  WELDING 
Dimensions   in   Inches 

Space  D,  Shown 

Thickness  of  Plate  In  Figs.  1,  2  and  8 

0   to  1/16  1/32 

Above  1/16  to  1/8  3/32 

Above  1/8  to  1/2  4/S2 

Above  1/2  5/32 

the  weld  would  be  I  in.,  and  at  the  end  li%  of  10  ft. 
plus  J  in.,  or  1.9  in.  Clamps  are  used  to  hold  the  plates 
apart  the  proper  distance,  and  these  are  gradually  re- 
leased as  the  weld  approaches  them.  The  welder  watches 
the  opening;  if  it  closes  too  quickly,  he  hurries  his  weld- 
ing; and  if  it  does  not  close  quickly  enough,  he  waits 
for  it. 

These  precautions  need  not  be  taken  in  the  case  of 
short  butt  welds,  lap  welds,  or  in  long  welds  between 
bases  and  shells  of  tanks.  These  welds  are  either  too 
short  to  develop  any  serious  strains  or  the  parts  have 
an  opportunity  for  "breathing"  that  dissipates  the  strain 
over  a  wide  area. 
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Recent  Improvements  in  Sintering 
Equipment  and  Practice 


TYPE  of  grate  cleaner  to  be  used  with  the  Dwight 
&  Lloyd  sintering  machine  is  shown  in  Fig.  1.  It 
2.  JL  has  given  excellent  satisfaction  in  many  cases. 
This  cleaner  in  its  present  form  has  only  recently  been 
adopted  in  this  shape,  and  in  the  true  sense  of  the  word 
is  not  a  cleaner  but  a  "keep-clean"  device,  that  is  to  say. 


FIG.    1.     GRATE    BAR    CLEANER    DEVELOPED    AT 
PORT   PIRIE,    AUSTRALIA 

it  is  not  intended  to  actually  clean  dirty  grates,  but  to 
prevent  grates  from  getting  dirty. 

As  will  be  seen  from  its  design,  the  cleaner  is  for 
use  with  the  straight-slot  type  of  grate,  and  was  evolved 
during    experimentation    and   usage   with   the   Riddell- 


of  the  Trail-type  of  grate  bar  are  satisfied  with  it  and 
think  highly  of  it.  It  is  only  fair,  however,  to  remark 
that  the  largest  tonnages  per  machine-day  are  not  re- 
ported as  having  passed  over  this  particular  type  of  bar. 
There  is  a  general  tendency  among  those  smelters 
who  arc  making  the  largest  tonnages  per  machine-day 
to  increase  the  width  of  the  slots  in  the  grate  bars,  even 
at  the  expense  of  a  somewhat  larger  return  of  fines  from 
the  first  wind-box,  as  they  consider  it  is  easier,  simpler 
and  cheaper  to  re-work  the  slightly  larger  amount  of 


FIG.     2.      SECTION    THROUGH     RIDDELL-DAVISON     GRATE 
BAR    USED    IN    D.    &    L.    SINTERING    MACHINE 

fines  than  to  keep  the  narrower  slots  open.  The  widest 
grate  slot  so  far  reported  as  doing  good  service  is  i  in., 
and,  in  this  particular  case,  the  charge  run  was  mainly 
flotation  concentrates.  Where  the  wide  slots  have  been 
used  and  also  the  type  of  grate  bar  cleaner  as  shown  in 
Fig.  1,  an  appreciable  increase  in  tonnage  per  machine- 
day  has  been  noted.  The  costs  of  installation  of  the 
three  types  of  bars  do  not  varj-  widely,  except  in  the 
case  of  the  Riddell-Davison  bar,  which  is  somewhat 
more  expensive  than  either  of  the  two  others. 

With  regard  to  keeping  the  grate  clean,  this  is  a  prob- 
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Davi.son  model.     This  grate  is  of  the  raised-bar  type, 
with  alignment  device.^;  Fig.  2  i.s  a  detail  of  one  design. 

The  herring-bone  type  of  bar  has  the  largest  grate 
area  opening  of  all  analogous  types;  the  straight-slot 
type  of  bar  is  a  close  second,  having  approximately 
ftO%  of  the  opening  in  the  herring-hone;  the  Trail  grate 
has  only  53':f  of  the  herring-bone  opening.     Many  users 


lem  which  has  to  do  particularly  with  the  type  of  ore 
treated,  and  in  general  it  may  be  said  that,  in  the  prac- 
tice of  the  several  smelteries,  each  operator  has  solved 
his  own  problem  in  his  own  particular  way,  but  gen- 
erally by  care  in  the  assembling  and  mixing  of  the 
charge,  as  well  a.s  by  carefully  keeping  its  chemical 
characteristics  constant. 


April  26,  1919 


ENGINEERING  AND  MINING  JOURNAL 


745 


In  the  working  of  charges  that  are  very  hot  and 
fiery,  and  also  those  that  rea_uire  a  high  heat  for  sinter- 
ing and  which  of  themselves  lack  plasticity,  a  good  solu- 
tion of  the  problem  has  been  achieved  by  screening  the 
resultant  sinter  so  as  to  make  three  products,  the  first 
being  plus  i-in.  ring,  the  second  being  minus  A-in.  ring 
plus  i-in.,  and  the  third  product  being  minus  J-in.  The 
first  product  is  final  and  goes  to  the  next  operation. 
The  second  product  is  returned  to  the  grate  bars  me- 
chanically in  a  layer  from  4  in.  to  14  in.  thick,  but  with- 
out fuel,  and  the  sinter  charge  is  laid  on  over  this  pro- 
tecting layer.  This  procedure  protects  the  grate  bars 
and  prevents  their  binding,  and  also  almost  entirely 
counteracts  the  tendency  which  a  very  non-plastic 
charge  has  to  pull  through  the  grate-bar  openings  dur- 
ing the  process  of  sintering. 

The  third  product  is  treated  as  though  it  were  an 
original  ore,  and  is  mixed  in  the  regular  stream  in  its 
proper  proportions.  This  seems  to  have  a  good  effect 
on  the  operation  as  a  whole,  making  the  charge  more 
porous.  The  partly  sintered  material  or  pieces  of  very 
finely  divided  sinter  seem  to  form  a  nucleus  for  the  be- 
ginning of  the  sintering  operation,  in  much  the  same 
manner  that  returned  slag  acts  in  the  smelting  opera- 
tion in  the  blast  furnace.  The  returning  of  fines  actu- 
ally speeds  the  sintering  operation,  and  larger  net  ton- 
nages are  usually  attained  when  following  the  practice 
outlined;  incidentally,  the  sulphur  content  of  these 
fines  is  usually  somewhat  higher  than  the  average  of 
the  entire  product  of  the  sintering  machine,  and,  when 
fines  are  thus  re-worked,  the  sulphur  content  of  the 
sinter  is  customarily  much  lower. 

The  second  product  will  generally  be  found  to  be  con- 
stant in  volume  after  a  short  time ;  and  should  this,  for 
any  reason,  be  formed  in  excess  of  the  needs  for  the 
protecting  layer,  part  of  it  can  be  bypassed  and  used 
with  the  first  product;  or  should  it  be  less  than  actually 
needed  for  the  protecting  layer,  the  deficiency  can  be 
made  up  by  re-crushing  some  of  the  first  product. 


Grinding  Pebbles  and  Tube-Mill  Liners 

A  falling  off  in  the  production  of  pebbles  and  liners 
for  use  in  tube  mills,  as  shown  by  final  figures  for  1918 
compiled  by  the  U.  S.  Geological  Survey,  Department  of 
the  Interior,  reflects  both  uncertainty  of  market  and 
changes  in  grinding  practice. 

Natural  pebbles  for  grinding  rock,  ores,  minerals, 
cement  clinker,  and  many  other  materials  were  obtained 
in  1918,  as  in  preceding  years,  from  the  beaches  be- 
tween Oceanside  and  Encinitas,  San  Diego  County, 
Calif.  The  production  of  these  pebbles  in  1918  was  con- 
siderably smaller  than  in  1917,  probably  in  large  part 
because  the  growing  use  of  steel  balls  is  supplanting 
the  use  of  pebbles,  but  the  decrease  was  due  in  part  to 
the  uncertainty  of  the  market,  which  deterred  pickers 
from  collecting  and  sorting  stocks  that  they  might  have 
marketed. 

The  output  of  "artificial  pebbles"  in  1918  was  con- 
siderably greater  than  in  previous  years.  These  so- 
called  artificial  pebbles  are  either  roughly  cubical  or 
mechanically  smoothed  and  rounded  blocks  of  quartzite 
manufactured  by  the  Jasper  Stone  Co.,  Sioux  City, 
Iowa,  or  mechanically  smoothed  and  rounded  blocks  of 
silicified  or  cnalcedonized  rhyolite  manufactured  by 
Omer  Maris,   Manhattan,   Nevada. 


Only  approximations  are  available  as  to  the  quantities 
of  flint  pebbles  imported.  The  records  of  the  Bureau 
of  Foreign  and  Domestic  Commerce  indicate  that  the 
quantity  of  grinding  pebbles  imported  in  1918  was 
probably  a  little  over  10,000  short  tons,  about  70%  of 
which  came  from  Denmark  and  the  remainder  from 
France. 

The  total  new  supply  of  grinding  pebbles  contributed 
to  domestic  markets  in  1918  appears  to  have  been  about 
20,000  short  tons,  as  compared  with  approximately  25,- 
500  tons  in  1917,  32,000  tons  in  1916,  and  31,000  tons  in 
1915.  This  diminishing  supply  is  evidence  of  the  grow- 
ing use  of  steel  balls  or  other  substitutes  for  grinding 
pebbles. 

The  domestic  output  of  flint  or  quartzite  tube-mill 
lining  in  1918  was  2535  short  tons,  valued  at  $46,634, 
compared  with  3050  short  tons,  valued  at  359,250,  in 
1917.  In  1918  there  were  only  two  producers — the 
American  Flint  Co.,  Iron  City,  Tenn. ;  and  the  Jasper 
Stone  Co.,  Sioux  City,  Iowa. 


Pennissible  Self-Contained  Mine-Rescue 
Breathing  Apparatus 

Under  the  title  "Procedure  for  Establishing  a  List  of 
Permissible  Self-Contained  Mine-Rescue  Breathing  Ap- 
paratus," the  Bureau  of  Mines  has  published  a  schedule 
(No.  13)  which  defines  the  character  of  the  tests,  the 
conditions  under  which  various  apparatus  will  be  tested, 
and  the  fees  that  will  be  charged  for  such  work  when 
done  by  the  Bureau,  which  is  prepared  to  make  all  of 
the  required  tests  at  its  Pittsburgh  station.  In  con- 
sidering "permissible"  types  of  self-contained  mine- 
rescue  breathing  apparatus  for  use  in  irrespirable  and 
poisonous  gases,  the  Bureau  recognizes  only  those  ap- 
pliances that  conform  to  the  requirements  and  pass  the 
test  for  safety,  practicability  and  eflSciency  that  have 
been  established  by  the  Bureau  of  Mines. 

Regulations  as  to  the  examination  and  inspection  of 
the  apparatus  and  the  general  requirements  as  to  oxygen 
supply,  regenerative  properties,  and  mechanical  con- 
struction are  stipulated  in  the  schedule,  which  also  gives 
a  detailed  description  of  the  tests,  which  include  actual 
practice  work  done  by  the  Bureau  men  wearing  the 
apparatus  which  is  undergoing  the  test. 

Careful  investigation  has  been  made  regarding  the 
necessary  expenses  involved  in  testing  mine-rescue 
breathing  apparatus  at  the  Pittsburgh  experiment 
station  of  the  Bureau.  The  following  schedule  of  fees 
to  cover  expenses  to  be  charged  on  and  after  Mar.  5, 
1919,  has  been  established  and  approved  by  the  Secre- 
tary of  the  Interior,  in  accordance  with  the  provisions 
of  the  statute  previously  quoted:  Complete  mine-rescue 
breathing-apparatus  test,  $100;  separate  preliminary 
inspection  and  test,  $10 ;  separate  regenerator  test,  $5 ; 
separate  inspection  and  test  of  reducing  valves,  $10. 
Application  for  tests  should  be  addressed  to  the  Di- 
rector of  the  Bureau  of  Mines,  Washington,  D.  C.  The 
application  must  be  accompanied  by  check  or  draft 
made  payable  to  the  Secretary  of  the  Interior,  and  by 
a  complete  written  description  of  the  mine-rescue 
breathing  apparatus  to  be  tested,  and  a  set  of  the  draw- 
ings, as  specified  in  Schedule  13.  Duplicate  copies  of 
the  application  and  drawings  should  be  sent  to  the 
Mine  Safety  Engineer,  Bureau  of  Mines,  Pittsburgh, 
Pennsylvania. 

Save  and  have — Buy  Victory  Loan  Notes. 
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INTERIOR  VIEW  OF  ROD  AND  WIRE  MILL  OF  ANACONDA   COPPER  MINING  COMPANY 


ROD   AND   WIRE   MILL,    ANACONDA    COPPER   MINING    COMPANT.   GREAT  FALLS.  MONTANA 
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Industrial  Cooperation 

By   CHARLES   P.   STEINMETZt 


One  of  the  vio/tt  recent  and  at  the  same  time  the 
most  vigorous  organizations  that  have  come  into  ex- 
istence during  the  paf:t  year  is  composed  of  the  edi- 
tors of  the  great  technical  and  trade  press.  This 
body,  knoivn  as  the  Editorial  Conference,  meets  peri- 
odically for  the  discussion  of  matters  of  common 
interest  and  national  import.  On  Apr.  11  a  special 
session  was  held  at  the  Hotel  Asfor,  New  York,  at 
which  the  members  of  the  conference  were  ad- 
dressed by  a  number  of  men  of  high  repute  and 
specialized  acquaintance  with  three  subjects  that 
are  demanding  attention  at  the  present  time — 
industry,  finance,  and  the  relations  between  capital 
and  labor.  Owing  to  the  profess^ioval  and  national 
standing  of  the  various  authorities  who  addressed 
the  conference,  and  the  soundness,  pertinence,  and 
clarity  of  the  vieivs  expressed,  it  was  decided  that  the 
speeches  deserved  a  wider  appreciation.  The  paper 
which  follows  will  be  read  with  interest  and  profit. 


IF  THE  axioms  that  in  union  there  is  strength  and 
a  house  divided  against  itself  cannot  stand  are  true 
of  anything,  they  are  true  in  Mother  Industry,  and 
particularly  today,  when  modem  civilization  has  prac- 
tically become  bankrupt,  and  we  now,  as  receivers,  have 
to  reorganize  the  world  again.  Our  industries  must 
have  cooperation  to  be  successful  and  efficient;  to  be 
able  to  take  care  of  the  world's  work  as  it  has  to  be 
done  to  redeem  our  civilization  from  what  has  occurred 
in  the  last  few  years.    But  is  it  possible? 

The  socialistic-radical  labor  agitator  tells  us  there 
can  be  no  peace  between  capital  and  labor;  that  the  two 
are  inherently  antagonistic,  and  must  fight  to  a  finish 
because  the  interests  of  one  are  against  the  interests 
of  the  other.  In  industrial  depression  the  employer, 
as  well  as  employed,  suffers.  The  old-time  corporation 
president  preaches  to  us  that  capital  and  labor  interests 
are  identical;  that  if  the  individual  interests  are  trusted 
to  his  keeping  they  will  be  taken  care  of.  At  the  same 
time  every  child  sees  and  knows  that  a  dollar  more  paid 
out  in  wage.s  means  a  dollar  less  profit,  and  that  the 
interests  of  capital  and  labor  are  different — entirely  op- 
posite in  some  respects.  We  cannot  pet  any  further  in 
solving  the  problem  if  we  take  an  extreme  view  one 
way  or  the  other.  Capital  and  labor  interests  are  not 
identical,  but  are  the  same  in  some  respects  and  opposite 
in  other  respects.  In  general,  in  anv  -ndustry,  those  in- 
terests which  have  to  do  with  industry  on  the  outside 
are  usually  identical. 

Within  the  industry,  the  interests  of  employer  and 
employee  are  often  antagonistic.  There  are  relations 
in  which  capital  and  labor  interests  are  identical  and 
.some  in  which  they  are  not  identical.  Take  buyer 
and  seller,  manufacturer  and  customer,  landowner  and 
renter.  They  are  not  going  to  fight  merely  because 
there  are  some  phases  of  their  relations  where  the  inter- 
ests are  opposite.    In  all  those  conditions  where  the  rela- 
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tions  exist  as  between  employer  and  employee  there  is 
no  possibility  of  settlement  by  fighting  and  warfare ;  but, 
on  the  contrarj'i  there  are  often,  usually  ver\'  often, 
friendly  relations  between  the  manufacturer  and  cus- 
tomer. It  is  not  the  historical  relation,  as  we  unfor- 
tunately find,  in  this  one  feature. 

Why,  is  it  necessary  that  employer  and  employee, 
capital  and  labor,  cannot  get  along  in  the  same  manner 
by  cooperation?  The  reason  is  hirtorical.  Originally, 
the  employer  and  employee  bore  an  equal  standing 
regarding  industrial  power  in  the  days  of  small  manu- 
facture. The  organization  of  employers  as  represented 
by  the  formation  of  industrial  corporations  meant  an 
increased  power  on  the  side  of  the  employer,  and  a  dis- 
advantage to  the  employed,  until  labor  organizations 
were  formed;  but  conditions  had  already  become  hostile. 
How  to  bring  the  cooperation  about — how  to  return 
to  such  conditions  as  should  have  remained  operative — 
is  the  main  problem,  because  we  must  bring  about  co- 
operation within  our  industry  if  we  wish  to  meet  the 
demands  of  the  new  world. 

It  has  taken  two  generations  of  development  to  bring 
about  the  present  unfortunate  situation  where  differ- 
ences are  settled  by  fighting.  We  cannot  expect  to 
secure  this  cooperation  by  merely  wishing,  or  talking 
about  it.  It  is  a  long,  slow,  difficult  work  which  will 
mean  many  setbacks,  and  we  have  to  remain  at  it  and 
fight  for  it. 

Adjustment  must  come  first  from  the  employers,  but 
not  for  any  moral  reason.  The  present  situation  is  not 
the  fault  of  labor  more  than  of  capital.  It  is  merely 
historical  development  of  a  situation  beyond  the  con- 
trol of  man.  The  employer  must  have  a  broader  view 
than  the  employee.  We  must  not  forget  that  there  are 
still  many  imperfections  in  our  civilization,  and  among 
the  most  serious  is  that  a  large  majority  of  men  cannot 
obtain  a  broad  education,  as  would  be  desirable  for  mak- 
ing the  most  of  themselves,  and  head«  of  industry  as  a 
rule  have  the  benefit  of  the  broader  education  and  must 
take  the  broader  view  of  things.  We  cannot  expect  the 
same  broad  view  of  the  one  who  left  school  at  14 
years  of  age  as  the  one  who  has  enjoyed  a  mire  ex- 
tensive education. 

That  the  initiative  must  come  from  capital  is  real- 
ized. In  all  groups  of  occupations  and  industries  we  have 
talk  of  cooperation,  but  we  must  realize  it  does  not 
mean  the  spending  of  a  few  dollars  here  and  there,  but 
the  work  is  probably  the  most  important  development  in 
the  industrial  field  which  faces  us  today.  Men  must 
devote  their  time  and  attention  to  it,  and  must  give 
high-grade  service.  Positive  results  cannot  be  expected 
until  we  are  really  willing  to  approach  it  more  seriously 
in  time,  interest,  quality  of  men  and  amounts  of  money 
devoted   to   bringing  about   industrial   cooperation. 

Cooperation  implies  two  parties  working  together, 
not  one  settling  the  matter  and  telling  the  other  "you 
must  do  that  and  that,  and  then  we  will  coiiperate." 
Unfortunately  most  of  the  serious  efforts  made  in  this 
direction  have  been  of  that  character — the  employer  has 
worked  out  plans  and  then  asked  the  employees  to  co- 
operate on  those  plans.  Very  often  those  plans  are 
good,  and  the  whole  scheme  would  have  been  satisfac- 
tory if  it  could  have  been  worked  out  jointly,  but  it 
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came  as  paternalism,  and  was  therefore  tainted  from 
the  beginning.    That  is  not  cooperation. 

It  is  easy  to  pay  we  must  have  cooperation;  also  to 
find  fault.  It  is  not  easy  to  make  .suggestions  as  to 
how  it  should  be  done,  and  how  the  present  strained 
relations  between  capital  and  labor  should  be  overcome. 
Probably  there  is  no  single  way  to  bring  about  true  co- 
operation. It  depends  largely  on  local  and  social  condi- 
tions. In  short,  there  is  not  a  broad  and  single  way. 
Before  we  try  to  find  out,  let  us  discover  the  relation 
of  Mother  Industry. 

One  attitude,  the  attitude  of  the  old-time  employer, 
is  that  industry  is  the  private  property  of  the  one  who 
supplies  the  capital.  That  is  the  old-time  relation  where 
industry  is  private  property  of  the  o^vner,  which  recog- 
nizes only  capital  and  not  labor.  This  relation  was 
destroyed  forever  at  the  moment  when  President  Roose- 
velt interfered  in  the  anthracite  coal  trouble  and 
brought  both  sides  to  terms. 

The  otlier  extreme  is  the  socialistic  conception  that 
all  wealth  is  created  by  labor,  that  all  wealth  therefore 
belongs  to  labor,  and  that  capital  is  a  parasite  on  labor 
due  to  having  acquired  a  monopoly  of  the  means  of 
production.  At  present  industrial  production  requires 
capital  and  labor.  Both  are  necessary.  Labor  unrest  is 
a  demand  for  a  share  of  the  profits  of  industry  and  a 
share  in  the  management  of  industry.  This  is  the  final 
foundation  of  all  our  social  unrest.  As  both  capital  and 
labor  are  necessary,  it  is  right  that  they  both  demand  a 
share  of  the  profits  and  management  of  industry.  There 
are  several  ways — mostly  unsuccessful. 

One  way  is  by  welfare  work,  which  is  important  and 
useful  but  offensive  and  insulting,  when  forced  on  labor 
in  a  paternalistic  manner.  It  is  appreciated  when  not 
done  as  welfare  work  but  merely  for  corporate  self- 
interest.  We  must  realize  that  the  quality  of  work 
depends  on  conditions  under  which  wcrk  is  done.  That 
makes  the  difference  in  the  self-respect  and  quality  of 
the  man.  This  will  not  bring  about  cooperation.  We 
must  not  use  the  term  "welfare  work."  It  should  be 
managed  by  an  industrial-relations  department  or  com- 
mittee, instead  of  by  a  welfare  department.  The  most 
diflScult  thing  in  cooperation  is  to  put  yourself  in  the 
other's  place  and  see  things  as  he  sees  them. 

Another  attempt  which  has  been  made  was  in  the 
form  of  an  effort  to  promote  closer  relation  by  the 
bonus  system,  giving  bonuses  during  times  of  industrial 
prosperity  and  getting  the  employee  interested  in  the 
Industry.  To  some  extent  that  is  all  right,  but  it  savors 
somewhat  of  paternalism.  It  may  be  applicable  in  Ger- 
many, where  people  have  been  trained  to  look  up  to 
their  masters  as  superiors,  but  it  leaves  a  bad  taste 
among  Americans.  They  are  prone  to  ask,  "Why  not 
give  us  an  increase  of  wages  instead  of  a  bonus?"  The 
bonus  system  has  the  disadvantage  of  sharing  only  in 
profit,  and  not  in  management. 

Another  attempt  is  the  committee  system,  claimed  to 
have  been  successful  in  England.  There  are  several 
forms.  There  are  the  committees  elected  by  employees, 
which  take  up  with  employers  all  relations  of  mutual 
importance  and  interest,  such  as  arbitrating  wages  or 
hours.  Another  form  is  the  joint  committee,  half  of 
which  is  elected  by  employees  and  half  by  the  corpora- 
tion. This  appears  to  have  much  in  its  favor.  There 
are,  however,  some  difliculties,  the  most  serious  one  be- 
ing that  labor  has  its  own  organization,  and  labor 
unions  are  liable  to  complain  that  they  are  being  ig- 


nored. Labor  unions  claim  that  they  represent  the  em- 
ployees. Facts  show  in  many  cases  that  they  are  right, 
because  although  union  men  may  often  be  in  a  minority 
among  employees,  when  serious  questions  arise,  experi- 
ence shows  that  the  majority  of  non-union  workers  take 
the  lead  of  the  unions  rather  than  of  the  non-union  com- 
mittees. Shop  comniittees  are  likely  to  be  considered  as 
eliminating  the  labor  unions  by  putting  up  a  rival  union. 

Although  leaders  of  industry  recognize  the  necessity 
of  cooperation,  most  labor  organizations  have  not 
yet  realized  the  advisability  of  cooperation  in  industry. 
But  there  is  another  side.  Do  we  want  the  committee 
system?  Let  us  assume  it  is  successful:  a  board  of 
directors  on  one  side  and  a  labor  committee  or  commit- 
tees on  the  other.  Is  this  not  another  warfare  by  or- 
ganizing two  different  parties? 

Mother  Industry  requires  capital  and  labor.  There- 
fore both  are  entitled  to  share  in  thp  profits.  Capital 
is  entitled  to  a  fair  rate  of  interest  on  the  money  in- 
vested, and  labor  is  entitled  to  a  fair  rate  of  wages  for 
the  work  done.  All  profits  beyond  that  belong  to  capital 
and  labor.  These  should  be  divided  as  dividends,  being 
dividends  on  capital  stock,  and  also  as  dividends  on 
labor  stock  as  found  by  yearly  wages.  This  system  is  in 
operation  in  a  number  of  corporations — in  electric  utili- 
ties companies  and  others.  It  lacks  provision  for  share 
in  the  management.  But  we  could  carry  it  further  and 
recognize  labor  as  equivalent  to  capital,  and  give  the 
labor  stockholder  the  same  right  as  the  capital  stock- 
holder in  the  management.  This  would  be  revolutionary, 
but  both  would  share  in  the  profits  and  get  dividends, 
one  on  capital  and  the  other  by  labor  stock.  Both  share 
in  the  management  (labor  union  officials  could  hold  the 
proxies).  This  does  not  set  up  rival  administration, 
but  brings  about  joint  control  by  evolution  and  not  by 
revolution. 

How  far  should  employees  be  recognized  as  stock- 
holders? Should  a  man,  even  if  he  joined  yesterday, 
be  allowed  to  vote  today?  There  are  many  things  that 
show  that  only  those  who  have  been  with  the  organiza- 
tion for  a  number  of  years  should  be  recognized  as 
wage  stockholders,  taking  part  in  dividends  and  man- 
agement. We  could  set  the  limit  at  ten  years.  There 
would  not  be  many,  and  every  year  or  so  we  could  change 
the  minimum,  going  down  to  six  or  five  years.  This 
would  eliminate  any  opposition  except  from  the  ex- 
treme socialists  who  refuse  to  recognize  capital  ar  all. 

Finally,  leave  only  the  laboring  men  as  stockholders. 
This  revolution  could  be  brought  about  by  evolution  if 
desired.  This  could  be  carried  to  full  socialization  of 
society  by  evolution,  as  the  final  outcome  of  our  indus- 
trial development.  We  all  believe  we  want  to  bring 
about  this  change  by  evolution  and  not  by  revolution. 


Employment  for  Engineers 

For  the  convenience  of  engineers  returning  from  mili- 
tary service,  a  list  of  agencies  is  here  given  which  may 
be  helpful  to  those  who  are  seeking  employment: 

Engineering  Societies  Employment  Bureau :  Walter 
V.  Brown,  secretary,  29  West  39th  St.,  New  York  City. 

Division  of  Engineering,  United  States  Emplojnnent 
Service:  A.  H.  Krom,  director,  29  South  La  Salle  St., 
Chicago,  111. 

Professional  and  Special  Section,  United  States  Em- 
ployment Service:  George  W.  Kirchwey,  state  director, 
16  East  42d  St.,  New  York  City. 
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Depletion  of  Mineral  Deposits 
And  the  Federal  Income  Tax' 


One  of  the  most  widely  discussed  features  of  the 
Federal  Income-Tax  Laic  is  depletion  in  relation  to 
mineral  deposits.  Paul  Armitage,  in  the  abstract 
that  follows,  presents  an  important  discussion  of 
the  significarice  of  this  term  as  it  is  applied,  and 
shmcs  how  the  development  of  modem  mining  en- 
terprises has  reached  a  position  that  emphasizes 
the   necessity   for   a   new   definition    of   depletion. 

CERTAIN  features  of  the  question  of  depletion  of 
mineral  deposits  are  new  and  novel,  and  I  shall 
confine  my  discussion  entirely  to  that  subject 
and  therefore  refer  only  to  those  sections  of  the  law 
that  cover  it.  Mining  engineers  have  to  resolve  two 
characteristic  problems  in  determining  this  tax:  one 
the  valuation  of  mines  and  the  other  the  question  of 
depletion. 

Depletion  is  a  deduction  from  income.  The  law  is 
a  tax  upon  net  income,  and,  therefore,  the  larger  it  is 
possible  to  make  the  deductions  from  that  income  the 
less  will  it  be  necessary  to  pay  as  a  tax.  Depletion, 
therefore,  is  in  the  nature  of  exempted  income,  and  the 
larger  the  sum  of  depletion  the  greater  the  exempted 
income. 

There  are  three  theories  of  depletion.  The  first  is 
termed  the  "accountants'  theory."  That  is  the  theory 
that  depletion  is  the  return  of  all  the  capital  invested: 
in  other  words  the  cost  of  the  article.  In  that  sense  it 
is  analogous  to  the  cost  of  raw  material  to  the  manu- 
facturer. As  the  tax  is  levied  only  upon  the  net  in- 
come, the  cost  must  necessarily  be  determined  and  de- 
ducted from  the  gross  income.  This  theory  as  applied 
to  the  complexities  of  modern  business  has  failed  en- 
tirely. As  applied  to  the  income  tax  it  has  failed  en- 
tirely, and  the  reason  it  has  failed  is  simple.  In  the 
first  place,  it  is  practically  impossible  to  determine  the 
cost  of  a  mine;  and  by  the  cost  is  meant  the  original 
coat.  The  only  exception  is  in  the  rare  case  where  the 
mine  was  bought  for  cash  and  the  cash  was  paid  within 
a  recent  time,  so  that  it  is  known.  In  other  instances 
it  is  impracticable  to  go  back  into  the  early  history 
of  the  mine  by  beginning  with  the  original  prospector, 
who  put  in  his  little  sum  of  money,  and  tracing  it  down 
to  the  last  corporation  that  built  its  great  smeltery  of 
today.  That  is  an  insuperable  task.  As  one  instance 
of  the  diflficulties,  what  is  to  be  included  in  that  cost? 
I8  the  cost  to  be  limited  to  the  actual  expense  that  has 
been  incurred  in  developing  that  particular  body  of 
ore,  or  is  it  to  go  further  and  to  include  the  sums  in- 
volved in  the  unsuccessful  attempts  to  discover  bodies 
of  ore  in  the  neighborhood  or  elsewhere?  These  should 
justly  be  allowed  in  determining  cost,  becau.se  it  is  not 
only  the  successful  attempt  that  represents  the  cost  of 
the  mine,  but  the  unsuccessful  attempts  as  well.  When 
these  and  like  flisbursemcnts  are  added,  where  are  the 
limits  to  be  placed?  Are  they  to  stop  with  the  unsuc- 
cessful attempts  of  that  specific  corpor.-ition,  in  that 
particular  neighborhood,  or  are  they  to  go  into  all  the 
unsuccessful  attempts  of  the  concern  elsewhere? 

•An  atmlrart  from  a  pnpor  prMontwl  by  Pnul  ArmKncp  nt  the 
Feb.  27,  l>lt.  mpetinir  nf  the  M.  and  M.  .<  nf  A. 


Another  reason  why  the  cost  theory  of  depletion  is 
impracticable  is  because  it  assumes  that  the  ownership 
of  the  mine  remains  unchanged.  That  idea  does  not 
apply  to  a  modern  corporation.  There  is  a  constantly 
fluctuating  personnel  of  stockholders,  changing  from 
day  to  day  and  from  year  to  year.  The  stockholders 
have  invested  their  money  at  varying  rates  and  in  differ- 
ent amounts.  The  different  rates  and  different  amounts 
are  each  a  different  investment  of  capital.  Therefore, 
though  it  may  be  proper  to  say  that  the  original  cost 
is  so  much  to  the  man  who  paid  50c.  for  his  shares,  it 
is  unfair  to  the  man  who  has  recently  paid  $200  a 
share,  which  is  the  basis  on  which  he  has  invested 
his  money  in  that  organization.  To  say  that  the  mine 
is  worth  only  50c.  a  share,  to  capitalize  it  at  50c.  a 
share,  when  he  has  invested  at  $200  a  share,  is  unjust. 

An  additional  reason  is  because  the  Government  can- 
not tax  the  principal  and  income  which  have  accrued 
since  Mar.  1,  1913,  because  prior  to  that  the  Federal 
Constitution  did  not  provide  for  an  income  tax.  There- 
fore the  covenant  had  no  right  to  tax  income  which  had 
accrued  before  that  date.  Hence,  in  computing  deple- 
tion, more  must  be  allowed  than  the  original  cost  of 
the  mine  which  has  been  acquired  before  Mar.  1,  1913; 
that  is,  it  is  necessary  to  make  an  additional  allowance 
for  the  increment  of  value,  which  has  accrued  in  that 
mine  up  to  Mar.  1,  1913.  Increment  of  that  value  up 
to  Mar.  1,  1913,  is  not  income  that  is  taxable;  it  is  capi- 
tal after  that  date  and  cannot  be  taxed. 

The  law  recognized  this  constitutional  diflliculty;  the 
Treasury  Department  recognized  it.  So  it  created  a 
different  and  new  theon,-  of  depletion,  which  may  be 
designated  the  second  theory  of  depletion.  This  theorj- 
is  what  may  be  termed  "the  statuton,-  theory  of  deple- 
tion." The  theory  says:  "We  will  allow  the  man  who 
has  bought  his  property  or  the  corporation  that  has 
acquired  its  property  before  Mar.  1,  1913,  to  deplete 
the  value  of  Mar.  1,  1913,  but  everj'body  else  must  de- 
plete on  the  basis  of  the  cost."  This  theorj-  is  not  a 
practicable  theory;  it  is  not  a  just  theory.  The  reason 
is  that  there  are  two  definite  and  distinct  modes  of 
measuring  depletion,  one  applied  to  the  man  who  has 
acquired  his  property  since  Mar.  1,  1913,  on  the  basis 
of  cost,  giving  him  no  increased  value — cost  giving  him 
nothing  but  what  he  has  put  into  his  mine;  and  the 
other  giving  to  another  concern  which  has  acquired  its 
property  before  Mar.  1,  191.'^,  the  value  as  of  Mar.  1. 
1913.  This  is  more  than  the  cost.  This  allows  to  be 
added  to  his  cost  the  value  of  after-discovered  ore- 
bodies.  It  is  not  a  just  test  of  depletion.  It  is  a  perfectly 
artificial  method  of  determining  depletion  based  solely 
on  the  date  that  one  man  or  concern  has  acquired  his 
property.  As  a  practicable  proposition  it  produced  all 
sorts  of  inciiuality  and  injustice.  It  allows  one  th.Tt 
acquired  his  mine  before  Mar.  1,  1913,  to  include  the 
value  of  the  ore  reserses  right  up  to  Mar  1,  1913.  and 
denies  another  who  has  bought  his  mine  or  discovered 
it  after  May  1,  1913.  any  .-idditioiial  value  that  he  may 
have  discovered;  it  limits  him  solely  to  the  cost.  The 
law  thus  has  failed  utterly  in  the  effort  to  apply  these 
two  distinct  theories  of  depletion.  The  net  result  has 
been  confusion  and  injustice. 
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Now,  these  theories  find  their  source  in  an  entirely 
erroneous  concept  of  a  mining  property,  a  concept  which 
has  arisen  partly  from  some  statements  of  certain  emi- 
nent mining  engineers  and  in  a  measure  from  the  wrong 
aspect  in  which  it  is  customary  to  view  mining  prop- 
erty. One  distinguished  mining  engineer  said  mining 
property  was  like  an  account  in  a  bank  which  is  being 
liquidated  by  a  receiver.  He  referred  to  it  as  "an 
asset  in  the  process  of  dissolution."  Mining  property 
isn't  that  kind  of  an  asset.  It  isn't  that  kind  of  an 
enterprise.  A  great  mining  corporation  of  the  pres- 
ent isn't  a  corporation  in  the  process  of  dissolution. 
It  is  not  the  duty  of  the  directors  of  that  concern  to 
get  out  that  ore,  as  rapidly  as  possible,  sell  it  and  dis- 
tribute the  profits  among  the  stockholders  and  dissolve 
the  company.  If  they  do,  at  the  end  of  a  short  period 
their  corporation  will  be  dead;  their  mine  will  be  dead. 
Any  great  mining  corporation  of  the  modern  day  is  a 
continuing  enterprise.  The  directors  and  the  stock- 
holders and  the  managers  of  that  mine  ought  so  to 
arrange  its  affairs  that  it  will  go  on  permanently;  so 
that  it  will  have  a  fund  to  keep  it  alive  continually. 
It  is  not  their  sole  duty  to  extract  all  the  ore  from  the 
company's  mine,  sell  it  and  distribute  the  proceeds  to 
the  stockholders.  The  directors  should  set  aside  a  por- 
tion of  the  funds  to  acquire  and  develop  new  mines, 
so  that  the  concern  can  keep  going  on  indefinitely. 

The  third  theory  of  depletion  is  that  depletion  is  a 
reserve  for  replacement;  that  it  is  a  reserve  which 
should  be  set  aside  by  the  mining  corporation  for  the 
purpose  of  continuing  the  life  of  that  enterprise  or 
acquiring  new  property,  acquiring  new  orebodies,  or 
to  be  used  in  discovering  and  developing  them;  not  a 
fund  to  be  distributed  among  stockholders.  If  that  is 
the  correct  theory  of  depletion,  if  this  is  its  purpose, 
then  depletion  should  not  be  confined  to  the  original 
cost,  but  should  be  extended  to  the  form  of  a  present- 
day  value  of  the  ore  reserves.  It  should  be  a  fund  that 
makes  it  possible  to  replace  the  ore  which  has  been  taken 
out  from  year  to  year  on  the  basis  of  the  present  value. 
This  would  permit  a  reappraisement  of  orebodies  at 
the  beginning  of  each  fiscal  or  taxable  year,  and  de- 
pletion could  be  figured  upon  that  basis. 

The  last  theory  compels  consideration  of  the  disputed 
question,  What  is  capital  and  what  is  income?  In  Pro- 
fessor Seligman's  definition  of  income  he  described  it 
as  a  "flow,"  as  distinguished  from  capital. 

The  Income-Tax  Law  recognizes  income  as  the  amount 
that  is  received  over  a  stated  period  of  time.  The  defi- 
nite period  over  which  the  tax  is  to  be  imposed  is  the 
taxable  year.  Therefore  anything  which  has  been  ac- 
quired in  the  preceding  period  or  year  is  not  taxable 
except  within  that  taxable  year.  In  a  mine,  the  orebody 
developed,  discovered,  or  blocked  out  is  earned  in  the 
year  in  which  that  discovery,  blocking  out,  or  develop- 
ment was  made. 

The  Treasury  Department  up  to  the  present  has  con- 
sistently refused  to  recognize  this.  It  says  that  there 
is  no  income  until  the  ore  has  been  got  out  and  sold. 
The  return  then  becomes  income,  from  that  date.  It 
says  that  in  the  year  in  which  the  ore  is  sold  the  in- 
come is  earned.  That  is  radically  and  fundamentally 
wrong.  That  income  was  earned  in  the  year  that  the 
operating  organization  or  individual  discovered  that 
orebody,  developed  it,  and  blocked  it  out.  It  should 
be  allowed  in  that  year.  That  value  of  the  orebody 
at  the  beginning  of  the  taxable  year  should  be  allowed 
as  capital,  and  be  fixed  as  the  value  for  depletion. 


When  Congress  came  to  formulate  the  last  act,  the 
mining  industry  appointed  a  committee  to  endeavor  to 
have  incorporated  in  the  statute  better  provision  for 
depletion  than  was  embodied  in  the  old  law.  The  com- 
mittee endeavored  to  have  a  provision  allowing  a  fund 
for  replacement  put  into  the  law.  It  was  suggested 
that  there  be  an  allowance  for  depletion,  and,  in  addi- 
tion, a  fund  for  replacement.  The  suggestion  is  given 
in  the  following  quotation:  "First,  reasonable  amounts 
for  depletion,  and,  second,  reasonable  amounts  to  re- 
place the  ore  mined  during  the  year,  equal  to  the  esti- 
mated cost  of  replacement  of  a  like  quantity  in  the 
ground."  Congress  declined  to  accept  the  amendment. 
It  was  then  suggested  that  an  allowance  be  made  in 
the  form  of  a  reserve  for  hazard.  It  was  the  same 
idea.  Hazard  was  the  extra  cost  of  developing  or  dis- 
covering new  orebodies  over  and  above  what  the  old 
ones  had  cost.  The  suggestion  was  incorporated  in  the 
bill  as  applied  to  oil.  It  was  put  in  the  bill  in  the  House 
and  was  stricken  out  in  the  Senate.  The  committee 
succeeded,  however,  in  getting  a  reasonable  allowance 
for  depletion  on  the  basis  of  the  cost,  including  the  cost 
of  development.  Then  it  added  the  following  clause: 
"Provided  further,  that  in  the  case  of  mines,  oil  and 
gas  wells,  discovered  by  the  taxpayer,  on  or  after  Mar. 
1,  1913,  and  not  acquired  as  the  result  of  purchase  of 
a  proven  tract  or  lease,  where  the  fair  market  value 
of  the  property  is  materially  disproportionate  to  the 
cost,  the  depletion  allowance  shall  be  based  upon  the 
fair  market  value  of  the  property  at  the  date  of  the 
discovery,  or  within  30  days  thereafter."  What  is 
the  value  of  property  30  days  after  discovery?  Thirty 
days  after  discovery  one  may  say  it  has  no  value.  The 
time  was  originally  12  months;  now  it  is  30  days. 
But,  it  will  be  noted  here,  the  reference  is  to  the  "dis- 
covery of  a  mine."  It  is  not  the  discovery  of  ore,  not 
the  discovery  of  a  vein  or  lode.  In  the  case  of  a  mine 
discovered  by  a  taxpayer,  it  says  that  a  mine  is  not 
merely  the  discovery  of  ore. 

The  word  "mine"  has  two  very  clear  and  well-settled 
significations.  In  the  first  place,  "mine"  means  an  ex- 
cavation, a  hole  in  the  ground  for  the  purpose  of  get- 
ting out  ore  from  the  ground.  That  is  not  the  mean- 
ing or  sense  in  which  it  is  used  in  the  law.  No  man 
ever  discovered  a  developed  mine,  except  perhaps  in 
some  rare  case  where  a  wanderer  in  the  wilds  of  Mexico 
or  Peru  discovered  an  ancient  mine  that  had  been 
abandoned.  The  other  meaning  of  the  word  "mine" 
is  that  it  is  an  abundant  quantity  of  something,  a  great 
store  of  something.  Using  mine  in  this  sense,  the  law 
means — in  the  case  of  a  mine — an  abundant  store,  a 
great  quantity  of  ore  discovered  by  a  taxpayer.  That 
means  that  the  taxpayer  has  done  more  than  merely 
discover  ore;  he  must  have  discovered  a  quantity  of 
ore — a  sufficient  quantity  to  warrant  the  undertaking 
of  a  mining  operation.  That  is  what  the  law  means, 
and  the  Treasury  Department  has  adopted  that  inter- 
pretation. A  copy  of  the  regulations  just  published 
by  the  Treasury  Department,  defining  what  is  meant 
by  discovery  of  a  mine,  declares:  "The  discovery  of  a 
mine  or  natural  deposit  of  mineral  ore  shall  be  taken 
to  mean  (a),  the  bona-fide  discovery  of  a  commercially 
valuable  deposit  of  ore;  (b),  the  development  and  im- 
proving of  a  mineral  or  ore  deposit  which  has  been 
abandoned,  apparently  worked  out,  sold  or  leased  or 
otherwise  disposed  of  based  on  a  sample  from  the  de- 
velopment of  a  body  of  ore  or  mineral  of  sufficient 
size,  quality,  and  calibre  to  determine  by  examination 
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that  the  physical  and  geologic  conditions  indicate  that 
it  i.^  going  to  be  a  commercially  %'aluable  deposit  of  ore." 
That  means  that  every  man  who  has  discovered  his 
body  of  ore  by  Mar.  1,  1913.  gets  full  value,  as  of  that 
date,  for  depletion,  and  every  man  who  discovered  a 
body  of  ore  after  that  date  gets  full  value  under  this 
clause  for  purposes  of  depletion.  In  other  words  he 
gets  exactly  what  I  have  stated  as  the  third  theory  of 
depletion,  a  replacement  value.  There  is  only  one  other 
thing  that  at  first  seems  not  to  be  covered  in  this  law, 
and  that  is  the  question  of  the  extension  of  existing 
orebodies  at  depth.  It  is  not  in  the  law  in  that  form. 
The  law  says  that  the  value  for  depletion  is  as  the 
market  value  of  the  property  as  of  Mar.  1,  1913.  In 
determining  that  market  value  of  the  property  on  Mar. 
1,  1913,  there  is  included  both  proved  and  prospective 
ore.  In  the  prospective  ore  is  included  the  value  of 
the  extensions  of  existing  known  orebodies. 


Latest  Yuba  All-Steel  Placer  Dredge 

By  Lewis  H.  Eddy* 

Yuba  Consolidated  Gold  Fields  No.  18  dredge  was 
launched  in  Yuba  River  at  Hammonton,  Calif.,  on  Feb. 
28,  1919,  being  the  fifth  unit  of  a  fleet  of  the  largest 
all-steel  gold-placer  dredges  ever  built,  all  equipped  with 
18-cu.ft.  buckets,  and  having  an  aggregate  capacity  of 
1,500,000  cu.yd.  of  gravel  per  month.  The  hull  dimen- 
sions of  Yuba  No.  18  are:  Length,  1G5  ft.;  beam,  68 
ft.:  depth.  11  ft.  6  in.;  draught,  7  ft.     The  equipment 


per  month.  The  first  two  of  this  fleet,  Yuba  Nos.  14' 
and  15',  were  originally  equipped  with  17-cu.ft.  buckets, 
but  later  standardized  to  IB-cu.ft.  buckets.  No.  16'  is 
provided  with  two  tailing  stackers,  placed  approximately 
at  right  angles  to  the  hull,  at  the  stern,  each  225  ft. 
long,  or  50  ft.  longer  than  the  stacker  of  No.  18.  The 
new  dredge  is  so  designed  that  it  also  can  be  provided 
with  two  stackers,  but  the  single  stacker  will  be  used 
at  the  beginning  of  its  operation.  The  two-stacker  type 
of  gold-placer  dredge  is  a  departure  in  construction, 
and  was  adopted  in  Yuba  Basin  in  the  design  and  oper- 
ation of  Yuba  No.  16  for  the  purpose  of  reconstructing 
the  river  channel.  It  began  digging  Apr.  1,  1917,  and  has 
proved  entirely  satisfactory. 

The  four  all-steel  dredges  of  this  fleet,  now  in  opera- 
tion in  the  Yuba  Basin  at  Hammonton,  have  each  a 
rated  capacity  of  300,000  cu.yd.  of  gravel  per  month 
and  have  handled  as  high  as  325,000  cu.yd.  per  month. 
The  cost  of  handling  gravel  on  such  a  scale  has  aver- 
aged 3^.c.  per  cu.yd.,  which  includes  not  only  actual 
working  costs,  but  also  interest  on  the  investment  of 
about  $750,000,  in  each  instance,  and  depreciation,  in- 
surance, and  all  overhead  costs. 

For  probably  15  years,  dredging  ground  will  be  avail- 
able in  the  Hammonton  district  for  the  Yuba  Consoli- 
dated Gold  Fields  company,  which  has,  under  present 
operation,  an  equipment  of  all-steel  and  wooden-hull 
boats  larger  than  is  operated  by  any  other  company. 

Besides  the  fleet  of  18-cu.ft.  bucket  dredges,  the 
company    has    installed    and    operated    13    wooden-hull 
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dimensions  are:  Digging  ladder,  154  ft.  long,  carrying 
100  close-connected  two-piece  18-cu.ft.  manganese-steel 
buckets;  tailing  stacker,  175  ft.  long;  two  spuds,  each 
70  ft.  long,  38  X  60-in.  section  and  weighing  90,000  lb.; 
revolving  screen,  52  ft.  long  and  9  ft.  in  diameter. 
There  are  10  motors.  The  main  drive  motor  is  of  500 
horsepower.  Pumping  equipment  consists  of  two  14-in., 
one  6-in.  two-stage,  one  4-in.,  and  two  6-in.  vertical 
pumps.  The  total  weight  of  the  completed  dredge  will 
V)e  2500  tons. 

The  dredge  is  designed  to  dig  84  ft.  below  the  water 
line,  against  a  10-ft.  bank,  or  a  total  digging  depth  of 
94  ft.;  the  buckets  dumping  at  the  rate  of  20  per 
minute.  The  digging  capacity  is  equal  to  handling 
12,000  cu.yd.  of  gravel   in  24  hours,  or  360,000  cu.yd. 

•AMOclate  H>1Uor.  RIbUo  Bldg  .  Snn  Franrlgro. 


dredges,  and  as  the  limit  of  life  of  the  wooden  boat.s 
is  reached  they  are  replaced  by  steel  hulls.  Two  of  these 
smaller  boats  were  relniilt  with  steel  hulls,  and  with  the 
completion  of  No.  18  the  all-steel  dredges  in  this  district 
will  total  seven.  No  estimate  can  be  made  of  the  life 
of  the  all-steel  dredges  operated  by  this  company. 

All  of  the  steel  dredges  were  designed  and  built 
by  the  Yuba  Manufacturing  Co.,  of  Marysville,  Calif., 
which  company  has  also  constructed  42  other  high-grade 
dredges,  mostly  for  operation  in  California,  but  some 
operating  in  other  states,  as  well  as  in  Alaska.  Silxria, 
the  Philippines,  and  South  America;  and  a  small  dredge 
is  now  under  construction  for  the  Chinese  government. 

'Knp.  and  .Win.  Journ.,  Mar.  28.  Apr.  4  and  11.  1914. 

'Kno.  and  Min.  Jourtt..  Auc.   19,  1>1(. 

•Kng    aiid   Jfin.  Jnurn.,  .Inn.    20.  June  9.    Pi-c.    I.   1917. 
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All  these  dredges  are  designed  especially  to  conform  to 
the  conditions  under  which  they  are  to  operate,  and  they 
have  attained  notable  success.  Fifty  per  cent,  of  the 
number  of  dredges  operating  in  California  today  are 
the  product  of  the  plant  of  the  Yuba  Manufacturing 
Co.,  and  these  constitute  75%  of  the  total  digging 
capacity  of  California  dredges  and  represent  an  aggre- 
gate value  of  more  than  $15,000,000. 


Victoria,  B.  C,  Correspondence 

In  the  Ainsworth-Slocan  district,  as  well  as  through- 
out the  province,  there  is  a  tendency  toward  the  lowering 
of  miners'  wages.  A  reduction  of  25c.  per  shift  has 
gone  into  effect  at  the  Florence  mine,  and  it  is  likely  that 
similar  reductions  will  take  place  in  connection  with 
other  operating  properties.  It  is  stated  by  the  manage- 
ment of  the  Cork-Province  mine  that  operations  on  the 
South  Fork  will  not  be  resumed  unless  a  50c.  per  shift 
reduction  is  accepted  by  the  men.  During  the  last  year 
or  so  the  prevailing  scale  has  been  $5  a  shift  for  miners. 
This  rate  is  still  in  force  in  the  mines  around  Slocan. 
No  doubt  justification  for  the  smaller  scale  will  be  found 
by  the  operators  in  the  fact  that  reductions  of  $1  per 
shift  have  been  made  in  the  Coeur  d'Alenes  and  Butte, 
that  forces  are  being  reduced  steadily,  and  that  the  un- 
certainty of  the  metal  markets,  particularly  with  refer- 
ence to  lead  and  zinc,  makes  wage  reduction  necessary. 

Custom  Charges  at  Trail  Smeltery 

From  an  unofficial  but  authoritative  source  it  is 
learned  that  the  committee  of  investigation,  engaged  on 
the  question  of  custom  charges  made  by  the  Consolidated 
Mining  and  Smelting  Co.  at  its  Trail  smeltery,  has 
received  little  information  or  serious  formal  complaint 
from  shippers  of  ore  to  Trail.  The  committee,  however, 
has  proceeded  with  its  work  of  investigation  at  the 
smeltery,  has  acquired  a  large  amount  of  definite  prac- 
tical data,  and  has  so  far  digested  the  material  as  to 
justify  the  engagement  of  the  services  of  R.  0.  Whitaker, 
of  Denver,  Colo.,  and  an  accountant  to  assist  him.  With 
this  aid  the  preparation  of  the  committee's  report  will 
be  expedited  to  as  great  a  degree  as  is  possible. 

New  Mining  and  Railroad  Enterprises  in  the 
Yukon  Territory 

Confidence  in  the  Yukon's  resources  is  exemplified  by 
two  new  post-war  enterprises.  One  is  the  Forty-Mile 
Power  and  Dredging  Co.,  backed  by  New  York  capi- 
talists. The  company  is  said  to  have  acquired  96  miles 
of  river  claims  and  hydraulic  benches  along  the  Forty- 
Mile  River  near  Dawson.  Its  capitalization  is  $5,000,- 
000.  The  second  enterprise  is  headed  by  Lewis  Titus, 
pioneer  Yukon  dredgeman,  and  A.  McVicar,  of  Seattle, 
Wash.,  who  have  secured  a  dredge  which  will  be  taken 
from  McQuesten  River  this  season  to  dredge  the  Highet 
Creek  placers.  All  old-time  dredge  and  hydraulic  com- 
panies on  the  Klondyke  River  are  preparing  to  start  the 
season's  operations  in  May.  Plenty  of  labor  is  said  to  be 
available  there. 

The  construction  of  a  line  of  railway  through 
Northern  Alberta  and  Northern  British  Columbia  to  the 
Yukon  is  the  chief  proposal  in  a  somewhat  ambitious 
program  which  is  being  urged  by  the  Yukon  Develop- 
ment League  in  a  determined  endeavor  to  bring  Canada's 
great  northland  in  closer  touch  with  other  sections  of 
the  dominion.     The  Federal  Parliament  has  been  asked 


to  provide  funds  for  a  survey  of  the  proposed  railroad, 
it  being  suggested  that  the  line  should  tap  one  of  the 
transcontinental  roads.  It  is  asserted  that  such  a  road 
would  open  up  a  richly  timbered  farming  and  grazing 
country,  as  well  as  a  practically  unexplored  mineral 
region. 

The  Yukon  Territory,  containing  about  192,000  square 
miles,  m.ore  than  half  of  which  is  habitable,  is  still 
practically  without  railway  connections.  It  is  pointed 
out,  in  support  of  the  Yukon's  claims,  that  it  sent  over 
600  men  to  the  Great  War;  gave  cash  contributions  to 
the  war  greater  per  capita  than  any  other  section  of  the 
British  Empire,  and  up  to  the  present  has  produced  over 
$200,000,000  in  gold. 


Maps  of  Gogebic  Range  in  Wisconsin 

The  following  announcement  is  made  by  the  Wis- 
consin Geological  and  Natural  History  Survey, 
Madison,  Wisconsin: 

In  1915  the  Wisconsin  Geological  Survey  began  a 
survey  of  the  Gogebic  Range  in  Wisconsin.  Owing 
to  the  war  and  other  causes  it  has  been  impossible  to 
complete  the  field  and  office  work  and  publish  the  final 
maps.  As  numerous  inquiries  have  been  made  regard- 
ing the  geology  of  this  area,  it  has  been  found  advis- 
able to  issue  preliminary  maps,  in  order  that  the  infor- 
mation at  hand  may  be  made  available  immediately. 
Accordingly  maps  have  been  prepared  showing  a  strip 
about  one  mile  wide  along  the  range,  on  the  scale  of 
eight  inches  to  the  mile,  with  one  sheet  for  each  town- 
ship. Each  map  shows  dip  and  dial  readings,  out- 
crops, streams,  roads,  and  the  southern  boundary  of 
the  iron  formation.  These  prints  will  be  ready  for 
distribution  about  May  15,  1919. 

The  townships  covered  are:  Township  44N.,  Ranges 
2,  3,  4,  5,  and  6W,  and  Township  45N.,  Ranges  IW. 
and  IE.  The  whiteprints  will  be  sold  at  the  cost  of 
printing.  A  single  copy  may  be  obtained  for  25c.,  or 
the  ehtire  set  for  $1.75,  from  W.  0.  Hotchkiss,  State 
Geologist,  at  Madison,  Wisconsin. 


Weights  and  Measures  Conference 

Weights  and  measures  officials  of  the  United  States 
will  meet  in  annual  conference  at  the  National  Bureau 
of  Standards,  Washington,  D.  C,  for  four  days,  May 
21-24,  inclusive.  Owing  to  the  demands  incident  to 
the  war  upon  weights  and  measures  officials,  especially 
those  of  the  Bureau  of  Standards,  no  annual  confer- 
ence has  been  held  since  1916.  The  objects  of  these 
conferences  are  to  bring  an  exchange  of  views  between 
the  men  who  are  engaged  in  the  important  task  of 
inspecting  weighing  and  measuring  apparatus  and  to 
secure  greater  efficiency  and  uniformity  in  the  work. 
Each  state  legislates  independently  on  the  subject  of 
weights  and  measures  laws,  and  it  will  be  readily 
realized  that  there  has  developed  a  lack  of  uniformity. 
A  model  for  a  uniform  state  law,  as  well  as  one  for  a 
city  and  county  law,  and  a  uniform  table  for  tolerances 
on  weighing  and  measuring  apparatus  were  drafted. 
These  have  been  widely  adopted  throughout  the 
country,  and  as  a  consequence  much  has  been  accom- 
plished toward  eliminating  the  chaotic  conditions 
that  have  developed  through  non-uniformity  in  weights 
and  measures  laws. 
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The  Principles  of  Industrial  Relations 


A  STATEMENT  of  the  principles  of  industrial  rela- 
tions, prepared  with  a  view  to  furnishing  a  basis 
on  which  American  industrj-  can  build  a  national 
labor  program,  was  submitted  recently  to  a  referendum 
vote  of  the  membership  of  the  Chamber  of  Commerce 
of  the  United  States.  The  principles,  13  in  number, 
were  prepared  by  a  special  committee  of  the  chamber 
after  a  long  period  of  study  of  the  entire  subject  of 
industrial  relations. 

Members  of  the  committee  signing  the  report  are 
Harry  P.  Kendall,  manufacturer,  of  Boston;  Henry 
Bruere,  vice-president,  American  Metal  Co.,  formerly 
director,  Bureau  of  Municipal  Research,  New  York; 
Joseph  H.  Defrees,  lawj-er,  Chicago;  William  Butter- 
worth,  manufacturer,  Moline,  111.;  John  W.  O'Leary, 
manufacturer,  Chicago,  and  Harrj'  A.  Wheeler,  banker, 
Chicago. 

The  committee  itself  included  in  its  report  only  the 
principles  of  industrial  relations  which  it  recommends. 
As  is  usual  in  the  procedure  of  the  chamber,  however, 
there  have  been  placed  in  the  pamphlet,  used  for  a 
referendum  vote  on  the  report,  outlines  of  considera- 
tions which  organizations  in  the  chamber's  membership 
may  wish  to  bear  in  mind  when  they  decide  to  vote  for 
or  against  any  of  the  principles.  There  is  to  be  a  sep- 
arate vote  upon  each  of  the  principles. 

The  principles,  together  with  the  substance  of  these 
outlines,  are  as  follows: 

1.  Industrial  enterprise,  as  a  source  of  livelihood 
for  both  employer  and  employee,  should  be  so  conducted 
that  due  consideration  is  given  to  the  situation  of  all 
persons  dependent  upon   it. 

For.  The  proposition  states  a  fundamental  point 
of  view.  The  management  of  an  enterprise  may 
recognize  in  proper  instances  a  positive  duty  to 
strive  to  have  the  enterprise  earn  means  to  increase 
compensation  to  workmen,  or  to  better  their  condi- 
tion in  other  ways,  quite  as  clearly  as  it  recognizes 
a  duty  to  make  the  enterprise  successful  for  the 
owners.  Owners  and  workmen,  of  course,  .share 
responsibility  with  the  management.  According  to 
this  point  of  view,  competition  should  not  be  the 
governing  factor  in  determination  of  wages.  It 
should  be  modified  by  due  consideration  of  all  per- 
sons dependent  on  an  industry  as  a  source  and 
means  of  livelihood. 

Aijain.st.  The  proposition  may  err  because  it 
deals  only  with  the  interests  of  participants  in  an 
industry,  and  does  not  provide  for  consideration  of 
the  public  interest.  Freedom  for  individuals  to 
obtain  the  compensation  to  which  their  abilities 
entitle  them  has  been  maintained  through  com- 
petition. From  this  point  of  view,  competition 
alone  can  bring  about  the  proper  adjustments  in  a 
complex  economic  structure  and  alone  can  cure  the 
abnormal  conditions  resulting  from  war.  If  work- 
ers are  at  a  disadvantage  in  disposing  of  their 
services  by  competition,  the  remedy  should  be 
through  legislation,  and  not  in  a  principle  which 
might  embody  industrial  paternalism. 

2.  The  public  interest  requires  adjustment  of  indus- 
trial relations  by  peaceful  methods. 

For.  Methods  of  force  exerted  by  either  side 
result  in  social  and  industrial  unrest.     Prevention 


of  these  causes  of  unrest  accords  with  all  the  ideals 
of  democracy,  and  also  saves  both  direct  and  indi- 
rect material  loss  to  participants  and  to  the  public. 
Against.  There  is  a  possible  difficulty  in  con- 
crete application  of  such  a  principle.  An  employer, 
finding  that  his  workmen  are  di.sposed  to  disregard 
his  limitations  with  res{)ect  to  cost  of  production, 
might  wish  to  cease  operation  until  he  could  find 
new  employees  who  would  work  on  a  basis  that 
would  permit  successful  operation  of  his  plant.  And 
employees  who  normally  are  not  prepared  to  go  to 
distant  localities  to  seek  work  are  reluctant  to 
abandon  freedom  to  strike  when  they  see  in  it  the 
only  immediate  means  of  obtaining  what  they  are 
seeking.  Most  attempts  to  do  away  altogether  with 
strikes  and  lockouts  have  failed. 

3.  Regularity  and  continuity  of  employment  should 
be  sought  to  the  fullest  extent  possible,  and  should  con- 
stitute a  responsibility  resting  alike  upon  employers, 
wage  earners,  and  the  public. 

For.  Two  problems  are  involved  here.  Unem- 
ployment which  results  from  fluctuation  arising 
from  conditions  that  affect  individual  industries  or 
groups  of  industries,  such  as  seasonal  industries, 
represents  disadvantages  both  to  employers  and 
employees,  to  the  latter  because  it  reduces  the  earn- 
ing capacity,  and  to  the  former  because  the  industry 
has  to  provide  production  capacity  to  carry  the  peak 
of  the  load.  Continuity  of  employment,  which 
means  the  prevention  of  unnecessary  and  undesir- 
able labor  turnover,  eliminates  a  large  amount  of 
economic  waste. 

Against.  Although  desirable,  regularity  and 
continuity  of  employment  may  not  be  generally  ob- 
tainable in  many  industries.  Regularity  often  is 
affected  by  such  uncontrollable  factors  as  the 
weather.  As  to  continuity  there  may  be  a  question 
whether  employees  will  not.  in  the  long  run,  find 
best  opportunity  to  develop  their  abilities  if  they 
follow  their  own  choice  as  to  when  they  shall  change 
their  jobs. 

4.  The  right  of  workers  to  organize  is  as  clearly 
recognized  as  that  of  any  other  element  or  part  of  the 
community. 

For.  That  all  elements  and  parts  of  the  com- 
munity should  be  treated  equally,  and  that  they 
should  have  the  same  right  to  organize,  is  a  propo- 
sition fundamental  to  American  law.  The  cir- 
cumstance that  an  organization  might  abuse  its 
power  is  not  an  argument  against  the  right  to  or- 
ganize, but  rather  a  reason  for  legislative  action  to 
prevent  such  abuses.  Organization  in  formal  or 
informal  manner  is  inevitable. 

Again.tt.  A  statement  of  the  right  of  workers 
to  organize  should  be  preceded  by  formulation  of 
methods  by  which  abuses  of  organization  detri- 
mental to  the  public  interest  may  be  prevented. 
Though  formulation  of  such  methods  might  be  dif- 
ficult, it  may  not  justify  departure  from  such  an 
order  of  events. 

5.  Industrial  harmony  and  prosperity  will  l)e  most 
effectually  promoted  by  adequate  representation  of  the 
parties  in  interest.  Existing  forms  of  representation 
should  be  carefully  studied  and  availed  of  in  so  far  as 
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they  may  be  found  to  have  merit  and  are  adaptable  to 
the  peculiar  conditions  in  the  various  industries. 
For.  Representation  goes  far  toward  preventing 
ill-will,  unrest,  hostility,  and  withholding  of  effort 
on  the  part  of  participants  in  industry.  Representa- 
tion and  adequate  discussion  remove  dissatisfaction 
where  this  dissatisfaction  arises,  not  because  of 
conditions  in  an  industry,  but  because  participants 
have  no  say  in  making  conditions. 

Against.  It  is  questionable  if  any  form  of  repre- 
sentation can  take  the  place  of  enlightened  and  ef- 
ficient management.  Any  representation  which 
shifts  the  responsibility  of  the  management  de- 
creases the  efficiency  of  management  upon  which  all 
participants  in  industry  rely  for  the  promotion  of 
their  interests.  The  line  of  development  should  be 
toward  better  management.  Representation  in 
some  industries  is  hard  to  get,  as  illustrated  in 
those  which  employ  large  numbers  of  unskilled 
workers.  Representation  must  provide  advice,  sug- 
gestions, and  discussions  with  an  understanding  of 
problems  involved  and  experience  with  the  point 
of  view  of  management.  Representation  implies  a 
degree  of  equality  among  participants  in  discus- 
sion as  to  knowledge  of  the  things  to  be  discussed. 

6.  Whenever  agreements  are  made  with  respect  to 
industrial  relations  they  should  be  faithfully  observed. 

For.  Unless  there  is  faithful  observance  of 
agreements  that  may  be  made,  conditions  of  un- 
certainty arise,  dissatisfaction  follows,  and  there  is 
loss  in  efficiency.  Faithful  observance  is  essential 
to  the  stability  necessary  in  the  interest  of  all  par- 
ticipants in  industry  and  the  public. 

Against.  To  say  that  agreements,  if  made, 
should  be  faithfully  observed  may  not  be  enough. 
Agreements  reached  in  collective  bargaining  re- 
garding industrial  relations  are  not  contracts  in  the 
regular  sense.  They  merely  are  statements  of  the 
usage  that  is  to  prevail,  of  methods  of  dealing  to 
be  followed  by  persons  engaged  in  a  trade.  Conse- 
quently, any  means  of  enforcing  agreements  might 
deprive  individuals  of  liberty  to  make  their  own 
contracts. 

7.  Such  agreements  should  contain  provision  for 
prompt  and  final  interpretation  in  the  event  of  con- 
troversy regarding  meaning  or  application. 

For.  Insertion  in  an  agreement  of  provisions 
having  to  do  with  means  used  for  settlement  of  a 
controversy  is  an  efficient  way  of  preventing  mis- 
understanding from  arising.  Such  provisions 
should  determine  in  advance  all  details  that  it  is 
possible  to  foresee,  and  as  far  as  possible  should 
come  into  operation  automatically  when  a  dispute 
arises.  Much  of  the  recent  progress  in  settling  in- 
dustrial disputes  has  been  in  accordance  with  this 
principle. 

Against.  To  the  insertion,  in  any  agreements 
made,  of  adequate  provisions  for  interpretation  in 
the  event  of  controversy,  ordinarily  there  may  be 
no  objection,  except  that  elaboration  of  such  pro- 
visions may  delay  conclusion  of  an  agreement  on 
points  of  more  immediate  importance ;  and,  further, 
the  existence  of  such  provisions  may  tend  to  give 
undue  prominence  to  relatively  unimportant  ques- 
tions which  otherwise  would  not  arise. 

8.  Wages  should  be  adjusted  with  due  regard  to  the 
purchasing  power  of  the  wage,   and   to   the   right  of 


every  man  to  an  opportunity  to  earn  a  living  at  fair 
wages,  to  reasonable  hours  of  work,  to  a  decent  home, 
and  to  the  enjoyment  of  proper  social  conditions. 
For.  Adjustment  of  wages  as  recommended 
would  place  the  wage  standard  on  an  equality  with 
the  American  standard  of  living.  Compensation 
which  does  not  permit  the  recipient  to  have  a  part 
in  the  life  of  the  typical  American  community  means 
immediate  public  detriment,  because  it  creates 
an  element  that  is  apart  from  the  rest  of  the  com- 
munity and  it  may  also  mean  an  eventual  public 
charge  for  the  maintenance  of  persons  rendered 
incompetent  for  any  industrial  sei-vice  through  the 
inadequacy  of  wag'es.  Industries  are  dependent 
for  stability  and  permanence  upon  contented  work- 
ers. Again,  wide  markets  are  essential  to  indus- 
trial success  where  industrial  achievement  is  in 
great  output  at  low  cost.  Such  markets  are  created 
by  workers  as  consumers.  The  purchasing  power 
of  wages  should  not  be  impaired. 

Against.  Determination  of  what  constitutes  a 
living  wage  is  no  easy  matter.  The  living  wage  is 
not  by  any  means  a  universal  standard.  In  the 
United  States  a  living  wage  might  vary  considerably 
when  there  is  taken  into  account  the  dissimilarities, 
in  race  so  marked  as  between  negroes  and  whites, 
and  by  variations  in  the  living  standard  by  im- 
migrants from  other  lands.  High  wages  depend 
fundamentally  upon  effectiveness  in  the  application 
of  labor,  and  upon  the  production  of  labor. 

9.  Fixing  of  a  basic  day  as  a  device  for  increasing 
compensation  is  a  subterfuge  that  should  be  condemned. 

For.  A  basic  day  is  a  measure  of  wages  and 
usually  a  means  for  increasing  wages.  It  is  not  a 
limitation  upon  hours  of  work.  A  basic  eight-hour 
day  does  not  mean  an  eight-hour  workday,  but  the 
wage  is  taken  as  due  for  eight  hours  of  work,  and 
for  further  hours  in  the  actual  day  overtime  is 
paid.  Under  these  conditions  the  social  and  other 
advantages  usually  ascribed  to  a  short-hour  workday 
are  not  sought. 

Against.  In  an  occupation  where,  for  example, 
a  short-hour  day  has  not  for  physical  reasons  of 
operation  as  yet  been  found  possible,  it  may  be 
proper  to  take  the  first  step  toward  an  actual  work- 
day with  fewer  hours  by  stating  such  a  day  as  the 
measure  of  wages  for  the  day's  work,  with  ad- 
ditional work  to  be  paid  for  as  overtime.  In  fact, 
the  Federal  law  respecting  railroad  employees  has 
brought  about  an  actual  eight-hour  day  in  railroad 
yards,  and  in  some  instances  for  workers  on  trains. 

10.  Efficient  production  in  conjunction  with  adequate 
wages  is  essential  to  successful  industry.  Arbitrary 
restriction  on  output  below  reasonable  standards  is 
harmful  to  the  interests  of  wage  earners,  employers, 
and  the  public,  and  should  not  be  permitted.  Industry, 
efficiency  and  initiative,  wherever  found,  should  be  en- 
couraged and  adequately  rewarded,  and  indolence  and 
indifference  should  be  condemned. 

For.  Limitation  upon  production  is  not  even  log- 
ical in  immediate  self-interest  for  persons  who  seek 
wage  adjustments  or  other  remedies.  In  an  even 
more  fundamental  way,  limitations  have  a  detri- 
mental effect  upon  workers  by  dulling  the  interest 
and  zeal  which  follow  successful  work.  Successful 
efforts  develop  intelligence  and  initiative,  desirable 
qualities  in  members  of  a  democracy.    The  declara- 
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tion  against  limitation  in  production  applies  not 
only  to  employees  but  also  to  any  employers  who 
may  restrict  output  as  a  method,  for  example,  of 
keeping  up  prices. 

Against.  Means  have  not  yet  been  devised  to  in- 
sure to  individual  workers  the  advantages  to  them 
of  increased  production.  Continued  employment  to 
the  individual  is  often  his  most  immediate  concern. 
He  often  is  so  situated  in  industry  that  only  a 
limited  amount  of  work  is  to  be  done  and  any  in- 
crease in  efficiency  may  mean  that  some  individuals 
engaged  in  the  task  will  be  discharged.  Con.sidera- 
tions  such  as  these  may  lead  to  limitation  on  output. 
Again,  limitations  are  sometimes  said  to  be  neces- 
sary from  the  workers'  point  of  view  to  prevent 
"speeding  up"  which  would  be  detrimental  to  health. 

11.  Reduction  in  wages  should  not  be  considered 
until  all  possibility  of  reduction  of  costs  in  other  di- 
rections has  been  e.xhausted. 

For.  A  fundamental  argument  for  this  proposi- 
tion lies  in  the  circumstance  that  the  wage  affects 
the  human  element  in  whose  welfare  and  continued 
efficiency  the  whole  community  has  an  interest.  Be- 
sides, reduction  should  begin  in  the  largest  factor 
of  cost.  In  the  United  States  the  cost  of  materials 
for  manufacturing  is,  in  the  aggregate,  more  than 
twice  the  cost  of  wages. 

Against.  When  prices  are  falling  reduction  in 
wages  is  equitable,  and  inevitable  when  wages  have 
advanced  with  rising  prices.  Wages  fall  with  a 
decline  in  production.  That  the  rate  of  wages  is 
maintained  does  not  mean  a  great  deal,  because  the 
work-time  for  employees  decreases  and  their  earn- 
ings therefore  diminish.  There  has  been  a  consid- 
erable decline  in  earnings  since  the  armistice  was 
signed,  although  rates  of  wages  generally  have  been 
maintained. 

12.  Administration  of  emplojTnent  and  management 
of  labor  should  be  recognized  as  a  distinct  and  im- 
portant function  of  management,  and  accorded  its 
proper  responsibility  in  administrative  organization. 

For.  Many  wastes  can  be  prevented  through 
concentration  of  expert  and  sympathetic  attention 
upon  problems  of  personnel  in  large  establishments. 
These  wastes  include  the  costs  to  industry  due  to 
turnover  in  labor,  wastage  of  materials,  and  dis- 
organization of  routine  and  esprit  de  corps,  the  loss 
to  industry  of  the  training  and  experience  of  men 
who  leave,  losses  to  the  public  in  production,  and 
loases  to  workers  of  opportunities  to  advance  in  ac- 
cordance with  skill  and  experience  they  have  de- 
veloped. 

Against.  At  best  the  movement  for  employment 
management  is  in  an  early  stage,  and  even  the 
general  trend  of  what  will  prove  successful  in  cer- 
tain parts  of  this  field  is  not  evident.  The  move- 
ment still  is  a  matter  of  propaganda;  there  has  not 
been  time  for  a  critical  analysis  which  will  uncover 
such  defects  as  may  exist.  Employment  manage- 
ment contains  a  possibility  of  error  in  development 
of  a  paternalistic  attitude  toward  employees,  un- 
desirable because  of  its  influence  upon  employers 
and  employees. 

1.3.  A  system  of  national  employment  offices,  with 
due  provision  for  cooperation  with  existing  state  and 
municipal  sy.stems,  can  be  made,  under  efficient  man- 
agement and  if  conducted  with  due  regard  to  the  equal 


interests  of  employers  and  employees  in  its  proper  ad- 
ministration, a  most  helpful  agency;  but  only  if  all  ap- 
pointments are  made  strictly  subject  to  the  Civil  Service 
law  and  rules.  Policies  governing  the  conduct  of  a 
national  system  of  employment  offices  should  be  de- 
termined in  conjunction  with  advisory  boards — national, 
state,  and  local — equally  representative  of  employers 
and  employees. 

For.  The  inadequacy  of  private  employment 
agencies,  the  limitations  upon  facilities  offered  by 
labor  organizations  and  employers'  associations, 
and  the  possible  need  of  a  national  system  of  em- 
ployment exchanges  to  coordinate  and  supplement 
state  and  municipal  agencies  were  set  out  in  a  report 
made  by  a  committee  of  the  National  Chamber  in 
1916.  The  purpose  of  employment  offices  of  the 
kind  in  question  is  to  provide  a  centralizing  agency 
to  Vi'hich  employers  will  resort  with  confidence 
that  they  can  ascertain  all  possibilities  of  meeting 
their  needs,  and  to  which  persons  desiring  employ- 
ment can  go  with  equal  certainty  that  they  can 
learn  of  the  opportunities  that  may  exist. 

Against.  There  are  considerable  difficulties  about 
a  proposal  for  Federal  employment  offices  of  any 
kind  in  normal  times.  As  a  matter  of  administra- 
tion it  may  be  almost  impossible  to  prevent  local 
Federal  offices  from  departing  from  their  proper 
functions  of  coordination  and  supplement  and  op- 
erating in  such  a  way  as  to  duplicate  state  and  lo- 
cal public  offices,  thus  introducing  a  degree  of  the 
confusion  they  are  intended  to  prevent.  Regard- 
ing the  present  service,  for  instance,  it  has  been 
alleged  that  its  local  offices  have  in  some  instances 
been  adding  to  congestion  by  striving  for  a  "record" 
in  placing  discharged  soldiers  where  they  hap- 
pen to  apply  for  work  rather  than  in  seeking  to 
direct  them  to  their  home  communities  where  their 
services  may  b€  needed  and  where  it  is  to  the  pub- 
lic interest  that  they  should  go. 


Brazilian  Diamond  Mining 

Under  the  title  Conipanhia  Brazileira  Diamantifera, 
a  corporation  was  recently  organized  in  Rio  de  Janeiro 
to  develop  the  diamond  mines  at  Moribeca  and  Boa 
Vista,  in  the  region  of  Diamantina,  State  of  Minr.s 
Geraes,  Brazil,  says  a  recent  consular  report. 

The  declared  capital  of  the  corporation  is  3000  contos 
of  reis  (about  $750,000  in  American  currency),  divided 
into  150,000  shares  of  20,000  reis  each  (about  $5  in 
American  currency),  40';o  being  realized,  the  rest  to  bo 
paid  in  installments  of  10^©. 

The  directorate  of  the  company  comprises  the  fol- 
lowing: Dr.  Andre  Gustavo  Paulo  de  Frontin,  presi- 
dent; Antonio  Luiz  dos  Santos,  secretary;  Dr.  David 
Draper,  technical  director;  Dr.  Zozimo  Barroso  and 
Robert   Holland,  directors. 


Michigan  Iron-Ore  Reserves 

Iron-ore  reserves  of  Michigan  are  estimated  as  191,- 
675,651  tons  on  Jan.  1.  1917.  according  to  figures  pre- 
pared by  the  state  geological  sur\'ey.  Reser\e  tonnage 
reported  amounts  to  107.954,081  tons;  developed  ore, 
8.3.721.570  tons,  and  5.I.32..343  tons  are  held  in  stock, 
bringing  the  total  ore  estimated  to  196,750.502  tons. 
This  exceeds  the  estimate  of  Jan.  1.  1916.  which  was 
106,502,493  tons. 
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The  suggestion  contained  in  the  article  "Air  Booster 
f-or  Centrifugal  Pumps"  merits  the  attention  of  op- 
erators ivho  are  considering  the  installation  of  ad- 
ditional pumps,  made  necessary  by  an  increased 
floic  of  water.  In  this  instance,  by  means  of  a 
simple  connection,  it  was  possible  sufficiently  to 
increase  the  pumping  capacity  of  the  installation. 


Monorail  and  monocable  hoisting,  though  not  ex- 
tensively used  underground  in  this  country,  offers 
a  practicable  substitute  for  a  double-track,  inclined- 
skip  hoist.  Its  application  is  liinited,  but,  as  is  the 
case  with  many  other  mine  devices,  the  adaptation 
of  the  methods  used  in  this  system  may  in  some 
form  or  other  prove  of  value  in  mine  operation. 


The  Jackhamer  needs  little  introduction  to  the  inin- 
ing  world,  and  its  versatility  in  mine  operations  is 
well  known.  The  first  of  the  last  two  articles  de- 
scribes a  wood-cutting  operation  that  was  success- 
fully carried  out  by  means  of  a  Jackhamer.  The 
last  article  descnbes  a  mounting,  the  utilization  of 
which    facilitates    the    use   -of    this    type    of   drill. 


Air  Booster  for  Centrifugal  Pumps 

By  H.  H.  Hunner* 

Two  single-stage  centrifugal  pumps  were  insufficient 
to  keep  down  the  water  at  the  Algoma  mine,  Ironton, 
Minn.,  when  the  flow  increased  owing  to  the  cessation 
of  pumping  at  an  adjoining  property.  One  pump  was 
driven  by  a  75-hp.  motor  at  1750  r.p.m.,  rated  at  1290 
gal.  per  min.  against  a  165-ft.  head,  and  was  pumping 
at  approximately  this  head.  The  second  pump  was 
direct-connected  to  a  100-hp.  motor  making  1750  r.p.m., 
and  was  rated  at  1500  gal.  per  min.,  with  a  170-ft.  head. 
Suction  and  discharge  for  both  pumps  were  6-in. 
diameter  pipes. 

Elbows  on  the  discharge  pipes  were  tapped  for  1-in. 
pipe  connections  about  5  ft.  from  the  pumps,  connected 
to  an  air  line,  and  the  valves  were  slightly  opened  on  a 
90-ft.  air  pressure.  The  added  pressure  increased  the 
capacity  of  the  pumps  by  200  or  300  gal.,  which  was 
sufficient  to  take  care  of  the  increased  flow  of  water. 
The  small  amount  of  air  used  was  not  noticeable  on  the 
air  line. 

Monorail  and  Monocable  Hoisting 
By  C.  c.  HoKEt 

The  following  notes,  in  conjunction  with  detail  shown 
in  the  accompanying  cuts,  will  serve  to  indicate  the 
construction  and  application  of  monorail  hoists 
for  mine  work,  as  well  as  of  monocable  adaptations: 

•Superintendent,   Onahman  Iron  Co.,  Ironton,  Minnesota. 
tMechanical    engineer,    Cia.    Minera   de   Perioles,    Mapimi,    Dgo., 
Mexico. 


The  monorail  hoist  was  first  put  into  extensive  use 
In  South  Africa,  and,  as  its  name  indicates,  consists 
of  a  bucket  carried  by  a  two-wheeled  trolley,  running 
on  a  single  rail.  Travel  is  usually  accomplished  by 
an  electric  motor  or  engine-driven  hoist,  the  winding 
cable  being  attached  to  the  trolley.  The  system  is 
best  adapted  to  work  on  flat  inclines  where  a  skip 
hoist  running  on  two  track  rails  is  neither  justified 
nor  feasible.  It  is  especially  suitable  for  lowering  ore 
in  places  where  it  is  not  possible  to  throw  it  down, 
such  as  in  irregular,  tortuous  or  relatively  flat  stopes 
with  irregular  footings. 


Plan  of 
Foot 


heaiy  ArriMS  in  Cuts  I  and  Z  indicate 
dirKfion  of  pull  of  Ouy  Cables 

F^rCabte-^-         "^f Cable  Clamp  >*/'*' 

""""        \r.^--4f-^:- -  /?/'— 1 

rf  Carnage  Bolt 

PULL-OFF  AND  HOLDim-DOWN  HANGER 


'  U a'- — >^ 

TFfOLLEY,    BUCKET  AND  HANGER 

fof^   ^^^  !'<Z' Machine  Bolt 


Front    Side 

WEDGE  BOLT  HANGER. 


DETAILS    OF    STANDARD    MONORAIL    UNDERGROUND 
HAULAGE    SYSTEM 

In  certain  applications  of  the  system,  a  track  of 
light  steel  rail  may  be  used,  this  being  supported  on 
Htulls  by  means  of  the  hanger  shown  in  the  cut,  by 
carrying  the  rails  on  hangers  suspended  from  trans- 
verse cables,  or  from  wedge  bolts  driven  in  the  roof 
of  the  working.  Details  of  these  hangers  are  also 
shown. 

A  track  rail  is  in  any  case  not  desirable  or  feasible, 
and  for  this  reason  a  standing  cable  system  may  be 
employed.     The  use  of  the  track  cable   instead  of  a 
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rail  results  in  a  flexible  and,  usually,  a  cheaper  in- 
stallation. With  hangers  properly  designed  and  applied, 
the  cable  may  be  carried  through  winding  stopes  hav- 
ing any  kind  of  roofs  or  footings.  The  hangers  may 
be  carried  on  stuUs  or  brackets,  if  convenient,  but 
more  often — particularly  in  stopes  or  workings  having 
rock  side  walls  and  footings — it  is  desirable  to  use 
guying  cables  for  the  purpose.  These  must,  of  course, 
be  applied  in  proper  direction,  so  that  the  resultant 
pull  will  carry  the  cable  as  required.  The  guy  cables 
are  easily  secured  to  wedge  I-bolts  driven  in  the  walls, 
floor,  or  roof.  Details  of  typical  hangers  for  use  with 
guy  cables,  as  well  as  a  "push-off"  hanger  for  curves 
where  a  "pull-off"  hanger  cannot  be  applied,  are  shown 
in  the  illustration. 

The  size  of  standing  cable  required  naturally  depends 
on  the  size  of  the  bucket,  the  span  between  hangers, 
and  other  factors,  but  it  is  usually  3  in.  Old  hoisting 
cable  can  often  be  economically  utilized  in  this  con- 
nection. The  haulage  cable  will  probably  be  of  -j%  to 
+  in.,  the  size  also  depending  on  the  duty  required. 

The  hoist  for  operating  the  system  will  usually  be 
placed  at  the  head  of  the  incline,  but  may,  by  the  use 
of  a  head  sheave  and  return  haulage  cable,  be  at  the 
foot  of  the  incline,  or  at  any  intermediate  point  desired. 
If  placed  at  the  foot  of  the  incline,  the  hoist  operator 
may  also  dump  the  buckets,  in  case  self-dumping  ones 
are  not  used.  Generally  speaking,  the  placing  of  the 
hoist  at  the  foot  of  the  incline  complicates  the  in- 
stallation, because  of  the  additional  run  of  haulage  cable, 
for  which  idlers  will,  in  most  cases,  be  required.  It 
is  imperatively  necessarj'  to  provide  idlers  to  prevent 
wear  on  the  haulage  cable  as  a  result  of  friction  against 
ihe  rock  walls,  and  considerable  difficulty  is  often  en- 
countered in  placing  them  properly.  This  is  a  matter 
of  judgment,  to  be  settled  in  conformity  with  the  de- 
mands of  each  particular  case.  It  will  have  a  great 
deal  to  do  with  the  success  of  an  installation,  unless 
th«  latter  is  the  simplest  kind,  because  of  liability  to 
delays  for  repairs  and  attendant  cost.  The  idlers  should 
not  be  too  small  in  diameter,  to  obtain  the  best  results, 
although  3-  or  4-in.  pipe  rollers  are  frequently  used. 
Better  idlers,  unless  long  ones  are  required,  will  result 
by  making  them  of  cast  iron,  10  or  12  in.  in  diameter. 


and  by  chipping,  after  the  manner  in  which  an  ax  is 
used,  it  was  possible  to  cut  through  14-in.  timbers  in  a 
short  time. 


Cutting  Timber  With  a  Jackhamer 

By  Frank  B.  Bryant* 

In  sinking  a  shaft  through  old,  caved,  square-set 
stopes  at  the  Kendall  mine,  Kendall,  Mont.,  considerable 
timber  was  encountered.  The  work  of  chopping  this  out 
with  an  ax,  in  addition  to  the  blasting  that  was  neces- 
sary, impeded  progress,  but  the  delay  was  overcome  by 
the  use  of  a  Jackhamer  drill  and  a  special  chisel  bit  mado 
as  follow.t:  A  piece  of  Jackhamer  steel  18  in.  in  length 
was  drawn  and  flattened  at  one  end  to  the  shape  of  an 
ordinary  wood  chisel.  The  bit  was  2  in.  wide  at  th" 
cutting  edge,  which  tiipcri'd  l>:irk  to  :i  t'lick'iess  of  3  in. 
at  about  1  in.  from  the  edge.  The  shank  of  the  bit  was 
ground  round  so  that  the  chuck  would  not  grip  it; 
therefore,  there  was  no  rotation  of  the  hit.  This  was 
used  in  rutting  off  lagging,  plank,  and  ends  of  timber. 

*"'nlng   en«r1n»*r.   Kmdall.    Mnnlnno. 


The  Jackhamer  Drill  Mounting 

The  versatility  of  the  Jackhamer  in  mining  work  is 
already  well  known,  and,  with  the  introduction  of  a 
mounting,  the  scope  of  usefulness  of  this  type  of  drill  is 
further  increased.  Primarily  the  Jackhamer  represents 
a  type  of  drill  which  is  so  designed  as  to  overcome 
the  cumbersomeness  of  heavier  machines  and  at  the 
same  time  combine  efficient  service  with  ease  of  opera- 
tion. In  the  design  of  the  mounting,  shown  in  the  ac- 
companying cut,  the  Ingersoll-Rand  Co.  have  carried 
out  a  similar  idea  in  construction,  and  the  adoption  of 


MOUNTING  FOR  A   LIGHT   DRILL, 

this  attachment  has  met  with  great  success  in  the  drill- 
ing of  flat  holes,  for  it  permits  the  work  to  be  done 
continuously  and  without  fatigue  to  the  workman. 

The  mounting  is  made  to  hold  either  the  dry  or  the 
wet  Jackhamer.  It  is  but  an  instant's  work  to  clamp 
the  standard  Jackhamer  in  the  carriage  of  the  mount- 
ing. Therefore  a  single  drill  may  be  used  conveniently 
for  the  twofold  purpose  of  drilling  flat  holes  in  the 
heading  and  down  holes  on  the  bench  without  loss  of 
time  in  making  changes.  The  clamp  which  grips  the 
handle  of  the  drill  is  provided  with  a  cushion  spring  to 
take  up  the  shock  when  a  steel  is  being  pulled  out  of  a 
hole.  The  forward  clamp  on  the  carriage  does  not  grip 
the  machine  firmly,  but  serves  only  as  a  support  and 
guide. 

DETAILS  OF  JACKHAMER  MOUNTING 

Weight,  lb es 

■VVelKht  with  Jackhamer,  lb 104 

I-onKth.  In S9| 

HclKht.   In lOj 

Distance   from   center   of  drIllInK  machine   to   mouni- 

Ing.  In >% 

LonKth   of  screw   feed.   In »4t 

Slitio  of  cone  on  shell.  In 19S 

The  carriage  is  moved  by  a  feed  screw  which  is  sup- 
ported at  both  ends,  these  supports  acting  as  tops  to 
prevent  the  carriage  from  being  fed  out  of  the  shell. 
The  feed  screw  is  operated  by  crank,  one  turn  of  which 
moves  the  carriage  i  inch. 

The  mounting  is  adapted  for  use  cither  on  the  arc  of 
a  column  or  horizontal  shaft  bar  or  on  a  tripod,  as  the 
standard  5-in.  cone  upon  which  the  shell  rests  will  fit 
into  any  5-in.  Sargeant  saddle  or  clamp.  The  cone  is 
made  to  slide  on  the  shell,  which  gives  a  quick  adjust- 
ment when  setting  up  and  ran  be  used  to  increase  the 
length  of  feed  whenever  necessary. 

The  column  or  shaft  bar  most  commonly  used  with 
the  Jackhamer  mounting  is  of  a  light  single-screw  col- 
umn type.  The  mounting  is  built  for  hard  usage,  steel 
casting  and  drop  forgings  being  employed  throughout 
its  construction.     Essential  details  appear  in  the  table. 
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All  types  of  mills  operate  more  efficiently  with  an 
automatically  regulated  feed.  An  arrangement  is 
shown  which  is  simple  and  positive  in  action, 
and  which  could  he  modified  for  use  with  other 
machines  than  the  one  for  which  it  was  designed. 


Flotation  operators  are  finding  that  many  improve- 
ments in  small  details  are  worth  while.  Froth 
removal  is  discussed  in  an  interesting  note,  and  a 
useful  type  of  scraper  is  described  and  illustrated. 


Wet  screening  of  mill  pulp  is  receiving  increased 
attention  on  account  of  the  need  of  a  more  ef- 
ficient separation  than  is  practicable  with  hy- 
draulic classifiers  under  certain  conditions.  The 
machine    illustrated    has    several    novel    features. 


An  important  factor  in  the  reduction  of  operating 
costs  is  the  ability  to  economize  in  connection  with 
the  necessary  repairs  and  renewals.  A  description 
of  a  zinc-condenser  machine  is  given,  with  an  illus- 
tration of  the  device,  which  should  prove  of  interest. 


Automatic  Feeder  for  Lane  Mill 

The  illustration  herewith  reproduced  is  from  a  paper 
on  the  "Fine-Grinding  Plant  of  the  Barnes-King  De- 
velopment Co.,"  by  J.  H.  McCormack,  which  was  pre- 
sented at  the  Colorado  meeting  of  the  A.  I.  M.  E.  in 
September,  1918.  It  indicates  a  type  of  feeder  which 
has  been  adopted  in  that  installation  to  insure  main- 


3  Pan'/s 
Spur  Gear 
l6'Belt  Conveyor 


AUTOMATIC  FEEDING  DEVICE  FOR  LANE  MILLS 

tenance  of  a  uniform  depth  of  ore  between  the  tires 
and  dies  of  the  Lane  mills  in  the  grinding  department. 
The  amount  of  feed  is  controlled  by  an  adjustable 
stopper  against  which  the  feed  arm  rests.  Movement 
of  the  latter  is  insured  by  three  cams  which  are  at- 
tached to  the  weight  pan  of  the  mill.  The  movement 
is  transmitted  through  a  crank,  as  shown,  and  finally 
causes  a  pawl  to  engage  the  teeth  of  a  spur  gear,  which, 
in  turn,  is  connected  with  a  belt-conveyor  type  of 
feeder. 


Froth  Removal  From  Flotation  Cells 

By  Claude  T.  Rice 

There  is  an  increasing  belief  in  the  Cceur  d'Alene  dis- 
trict that  it  is  advisable  to  scrape  the  froth  off  a  flota- 
tion machine  when  the  gangue  in  the  ore  has  a  tend- 
ency to  float  with  the  mineral.  As  a  result,  the  use  of  a 
scraper  to  remove  the  froth  as  it  rises  in  the  cell  is 
gaining  favor.  At  the  Hercules  plant  small  cells  with 
Callow  bottoms  are  used  to  clean  the  concentrate,  and 
are  equipped  either  with  a  paddle  wheel  to  discharge 
the  froth  over  the  end,  or  else  with  a  traveling  belt  car- 
ried by  two  wheels,  one  the  driver,  and  both  mounted 
on  the  sides  of  the  cell  itself.  The  speed  of  operation 
is  only  a  few  revolutions  per  minute,  so  that  the  dis- 
charge is  slow,  and  only  the  top  two  inches  or  so  of  the 
froth  is  scraped  off.  The  same  idea  is  also  used  in  the 
Bunker  Hill  flotation  cell,  designed  by  R.  S.  Handy; 
but  the  scrapers  in  this  machine  move  the  froth  up  an 


THE    THRONDSON    FROTH    SCRAPER 

inclined  plane,  so  that  it  has  a  tendency  to  rid  itself  of 
excess  oil  and  entrained  matter. 

At  several  of  the  mills  where  there  is  siderite  in  the 
feed,  side-boards  are  used  on  the  Callow  cells,  and  the 
froth  is  permitted  to  discharge  only  along  the  last 
two  feet  of  the  machine  next  the  end.  The  purpose  of 
this  is  to  raise  the  froth  rather  violently  at  the  front 
end,  and  then  to  let  it  settle  in  a  deep  bed  before 
discharging.  As  yet,  other  than  in  the  case  of  the  small 
cleaner  cells  used  at  the  Hercules  by  Joseph  Franz,  in 
none  of  the  plants  in  the  district  except  the  Sweeney  is 
froth  being  scraped  off  the  Callow  cells. 

At  the  Sweeney  mill,  the  superintendent,  H.  M. 
Throndson,  has  devised  an  ingenious  scraper  he  uses  on 
his  Callow  cells.  On  the  rougher  cells,  the  scraper 
blades  are  long  enough  to  take  off  forth  over  the  sides 
along  the  whole  length  of  the  cell.  On  the  cleaner  cells, 
he  uses  side-boards  and  scrapers  on  the  last  two  feet  of 
froth.  On  one  of  the  cells,  used  sometimes  as  a  rougher 
and  sometimes  as  a  cleaner,  is  both  a  short  and  a  long 
scraper.  When  the  cell  is  used  as  a  rougher,  both  scrap- 
ers can  be  used ;  when  operated  as  a  cleaner,  side-boards 
can  be  added  and  only  the  last  two  feet  scraped  off. 
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The  Throndson  scrai>er  takes  the  froth  off  the  .side 
of  the  cell.  It  consists  of  a  blade  which  is  toenailed  into 
a  slot  in  the  carrier  arms,  so  that  it  can  be  adjusted  to 
take  off  the  depth  of  froth  desired.  The  arms  are  made 
about  5h  ft.  long,  so  that  the  blade  travels  through  a 
flat  arc,  and  consequently  dips  only  slightly  deeper  into 
the  froth  at  the  center  than  at  the  sides.  These  arms 
are  carried  by  a  l}-in.  pipe,  to  which  they  are  fastened 
by  pins.  This  pipe  is,  in  turn,  carried  from  supports 
in  wooden  bearings,  in  which  the  wear  is  slight,  for  the 
motion  of  the  scraper  is  slow  and  it  has  little  weight. 
The  crank  arm  that  drives  the  scraper  shaft-pipe  con- 
sists of  a  i-in.  rod  which  is  carried  in  a  hole  punched 
through  the  pipe  and  held  by  lock  nuts.  At  its  end  are 
three  holes  an  inch  apart  for  making  adjustments.  A 
rod  connects  this  crank  arm  with  one  from  a  drive- 
wheel  carried  by  another  1  !-in.  pipe,  flattened  at  its  end 
and  bent  up  to  form  a  crank  arm.  Holes  are  punched 
at  one  end  in  the  connecting  rod  to  adjust  the 
length  of  this  crank  arm,  and  thus  regulate  the  travel 
of  the  scraper.  The  drive  wheel  is  belted  to  the  shaft 
that  drives  the  vanner  on  the  floor  below,  so  that  it  ro- 
tates at  about  9  r.p.m.  Consequently  the  scraper  blade 
swings  across  the  top  of  the  cell  about  every  three 
seconds,  making  two  strokes  or  swings  to  ever>-  revolu- 
tion of  the  drive  shaft.  The  shaft,  in  turn,  carries  arms 
for  driving  the  scraper  on  the  next  cell;  and  by  using 
pipes  a  light  shaft  can  be  obtained.  The  device  is  good 
enough  for  the  work  and  will  last  for  years  without 
giving  trouble.  It  has  been  in  operation  for  two  years 
or  so  at  the  Sweeney  plant. 


Wet-Pulp  Screening  Device 

A  new  type  of  screening  device  has  recently  been 
brought  out  by  the  Kennedy-Van  Saun  Corporation  and 
is  known  as  the  Maxton  screen.  It  consists  of  a  cylin- 
der open  at  both  ends,  revolving  horizontally  upon  two 


THE   MAXTON   SCREEN 

aetfl  of  rollers,  as  in  the  tire-type  tube  mill.  The  body 
of  the  tube  in  the  wire-cloth  screening  medium.  It  is 
supported  by  heads  at  each  end  and  by  longitudinal  ribs 
connecting  the  head.s.  Projecting  radially  from  the 
in.<<ide  of  the  tube  are  the  lifters,  or  ribs.  These  run 
longitudinally  between   the  heads   and   project  a  short 


distance  into  the  tube.  The  feed  is  delivered  through 
a  distributing  launder  along  a  line  running  the  entire 
length  of  the  tube  near  its  lowest  point.  An  inclined 
apron  provides  for  the  delivery  of  the  feed  upon  the 
screen  without  impact. 

The  undersize  passes  through  the  screen  into  a  col- 
lecting pan.  The  oversize  remains  upon  the  screen  sur- 
face. As  the  screen  revolves,  the  travel  of  the  oversize 
is  limited  by  the  ribs,  which  hold  it  and  carry  it  up 
and,  at  a  sufficient  elevation,  deliver  it  into  the 
oversize  launder,  which  is  above  the  feed-entry  launder. 
Two  water-spray  pipes,  placed  above  the  screen,  assist 
in  discharging  the  oversize  material,  and  serve  to  keep 
the  screen  openings  entirely  clear.  Another  spray  pipe 
may  be  placed  under  or  alongside  the  feed-entry  launder, 
to  assist,  if  necessary,  in  washing  the  oversize  clear  of 
adhering  slime  or  colloid  particles.  The  accompany- 
ing diagram  illustrates  the  features  of  the  screen. 


Zinc-Condenser  Machine 

An  improved  type  of  zinc-condenser  machine  is  shown 
in  the  accompanying  cut,  and  has  a  capacity  of  from 
70  to  250  retorts  per  hour.  It  is  of  simple  though  ef- 
ficient design.     The  plunger  is  of  cast  metal,  and  has 
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a  number  of  grooves  planed  throughout  its  length,  to 
receive  strips  of  flat  steel.  These  strips  take  the  wear, 
and  can  be  easily  renewed.  The  centering  of  the  plunger 
is  insured  by  a  crosshead  and  rigid  guides. 

The  machine  is  self-contained,  and  where  an  electric 
motor  is  used  for  power  it  may  be  mounted  on  wheels 
and  moved  where  needed.  It  requires  about  2J  hp.  and 
is  driven  by  a  3-in.  belt.  Its  height  is  7i  ft.  and  the 
over-all  floor  dimensions  are  4i  by  7  ft.  It  is  being  man- 
ufactured by  A.  \V.  Stafford,  at  Van  Buren,  Arkansas. 
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War-Minerals  Relief  Commission 

After  listening  for  two  days  to  the  arguments  in 
favor  of  the  $900,000  claim  made  by  the  Chestatee 
Pyrites  and  Chemical  Co.,  the  War-Minerals  Relief  Com- 
mission asked  that  a  second  hearing  be  held  on  May  5. 
The  members  of  the  commission  desire  time  to  study  the 
evidence  and  wish  to  have  their  accountant  to  go  over 
the  figures  submitted.  The  second  hearing  probably 
will  be  in  the  nature  of  a  cross-examination. 

The  claimant  has  asked  that  part  payment  be  made 
on  the  claim.  It  is  contended  that  the  evidence  pre- 
sented is  conclusive  as  to  the  general  merit  of  the 
claim,  which  would  allow  the  payment  of  a  portion  of 
the  amount.  The  commission  took  the  proposal  under 
advisement,  but  the  intimation  was  that  no  payments 
could  be  made  until  after  all  the  claims  are  in. 

Many  demands  are  being  made  that  the  commission 
consider  a  claim  from  any  property  where  an  honest 
effort  was  made  to  produce  the  war  minerals  of  which  the 
Government  was  in  great  need.  The  commission  has 
promised  to  suspend  its  interpretation  of  that  section 
of  the  law  which  provides  that  the  metals  must  have 
been  sought  or  produced  "in  compliance  with  the  request 
or  demand"  of  the  Government,  until  the  chrome  cases 
have  been  argued.  Whether  the  commission  will  be  able 
to  give  some  flexibility  to  that  part  of  the  law  remains 
to  be  seen.  It  is  anxious,  however,  that  any  person 
who  made  an  honest  effort  to  supply  the  need  of  the 
nation  in  the  minerals  coming  under  the  act  should 
present  his  case. 

Claims  are  reaching  the  commission  at  the  rate  of 
ten  a  day.  There  are  now  about  225  claims  on  the 
docket,  asking  for  almost  $4,000,000.  Several  large 
claims  are  known  to  be  outstanding,  as  are  the  bulk  of 
the  chrome  claims  and  most  of  those  which  offer  par- 
ticular difficulties  in  preparation. 

The  commission  will  hold  no  hearings  outside  of 
Washington  until  after  June  2,  which  is  the  final  date 
on  which  claims  may  be  filed. 


Allocating  Surplus  Explosives 

The  War  Department  authorizes  the  following  state- 
ment from  the  office  of  the  Director  of  Sales: 

All  surplus  TNT  and  other  explosives  owned  by  the 
War  Department  and  which  can  be  used  in  clearing 
land,  building  roads,  general  construction  work  or  in 
any  way  as  a  substitute  for  the  ordinary  commercial 
dynamite,  have  been  turned  over  to  the  Department 
of  Interior.  These  explosives  will  be  used  on  public 
works,  and  a  portion  may  be  used  for  the  clearing  of 
lands  for  honorably  discharged  soldiers,  provided  the 
Soldiers'  Settlement  Bill  is  passed  by  the  next  Congress. 

This  material,  which  at  one  time  was  considered  prac- 
tically worthless,  now  has  an  estimated  value  of  $15,- 
000,000.  There  will  be  no  public  sale  of  explosives 
by  the  Army,  and  if  any  surplus  of  this  material  is 
found  in  the  future,  it  is  thought  that  it  can  be  used 
by  the  Department  of  the  Interior. 


Lake  Shipping  Rates  Approved 

The  Shipping  Board  on  Apr.  18  formally  approved  the 
rates  of  shipment  for  ore,  grain,  and  coal  on  the  Great 
Lakes  for  the  coming  season,  following  a  joint  meeting 
with  officials  of  the  Food  Administration's  grain  cor- 
poration and  the  representatives  of  vessel  ovsoiers  and 
shippers. 

Rates  agreed  upon  are:  Ore,  80c.  per  ton;  coal  42ic. 
per  ton  and  grain  from  Lake  Superior  to  Lake  Erie  and 
from  Lake  Michigan  to  Lake  Erie,  April  and  May  load- 
ing, 3 2  and  3c.  per  bu.  respectively;  September,  October 
and  November  grain  loading,  including  winter  storage 
of  vessel,  5  and  Sic.  respectively. 

The  Shipping  Board  stated  that  the  action  taken  was 
designed  to  effect  a  stabilization  in  the  shipping  busi- 
ness on  the  Great  Lakes,  so  as  to  maintain  an  equilib- 
rium in  the  labor  situation  and  to  aid  as  much  as 
possible  the  transition  from  war  to  a  peace  basis  with 
the  minimum  disturbance  in  all  lines  of  business  allied 
with  Lake  shipping.  The  action  is  expected  to  produce 
extensive  beneficial  results  in  all  Lake  industries. 


Revising  the  Mining  Laws 

Another  attempt  to  revise  the  mining  laws  will  be 
made  at  the  forthcoming  session  of  Congress.  Previous 
efforts  to  achieve  such  revision  have  failed  largely  on 
account  of  diflScult  parliamentary  situations.  With  a 
calendar  crowded  with  legislation  of  the  most  pressing 
character,  and  with  the  end  of  a  session  nearing,  there 
is  much  opposition  to  the  introduction  of  a  subject  of 
so  controversial  a  nature  as  the  mining  laws. 

It  is  hoped  that  the  plan  can  be  launched  at  the 
beginning  of  the  session,  so  that  time  may  be  allowed 
for  the  members  of  the  committee  to  become  familiar 
with  the  bill  and  be  impressed  with  the  importance  of 
the  subject. 

The  main  contention  in  committee  on  previous  occa- 
sions has  been  the  apex  law.  The  real  truth  of  the 
situation,  however,  is  admitted  to  be  a  lack  of  informa- 
tion as  to  what  the  mining  industry  wants.  No  com- 
prehensive effort  ever  has  been  made  to  gather  data  on 
the  subject.  For  this  reason  it  is  probable  that  the 
actual  revision  of  the  law  must  await  a  systematic 
study  of  the  needs  of  the  mining  industry.  Congress 
will  be  asked  to  make  possible  such  a  survey. 


Chemical  Warfare  Service 

The  Chemical  Warfare  Service  is  to  be  continued. 
Immediately  after  the  armistice  it  was  thought  that 
the  service  would  be  abandoned.  This  belief  was  based 
on  the  assumption  that  the  peace  treaty  would  specify 
that  gas  warfare  would  not  be  resorted  to  in  the  future. 
It  has  become  increasingly  apparent,  however,  that, 
until  some  better  way  of  assuring  the  abolition  of  the 
gas  weapon  is  devised,  the  United  States  cannot  afford 
to  abandon  the  research  and  practice  which  the  Chem- 
ical Warfare  Service  is  conducting. 
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Monthly  Copper  Production  for  1919 

The  table  which  appears  herewith  is  compiled  from 
reports  received  from  the  respective  companies  (except 
in  the  cases  noted  as  estimated),  together  with  the 
reports  of  the  U.  S.  Department  of  Commerce  as  to 
imported  material,  and  in  t;he  main  represents  the 
crude-copper  content  of  blister  copper,  in  pounds. 

MONTHLY  CRUDE-COPPER  PRODDCTION,   1919 
January 

Alaska  shipmeots 5,618,504 

.\rUona: 

Ariiona  Copper 3,600,000 

Calumet  &  Ariiona 4,786.000 

Cona.  ArU.  Smelting 1,070.000 

Inspiration 6,500,000 

Magma 900.000 

Miami 5,273,260 

New  Cornelia  (o) 2,848,000 

Old  Dominion 2,812,000 

Phelpe  Dodge 9,425,733 

Ray 4,470,000 

Shattuck  .\riiona 622,226 

United  Verde 5,350,000 

United  Verde  Extension 4,045,038 

California: 

Mammoth 1,670,000 

Michigan; 

Calumet  &  Hecia 11,758,500 

Other  Lake  Superior  (i) 6,500,000 

Montana: 

Anaconda 1 5,900,000 

East  Butte 2,291,950 

Nevada: 

Mason  Valley 1,111,000 

Nevada  Cons 4,400,000 

New  Mexico: 

Chino 4,24 1,000 

Utah: 

Utah  Copper 10,500,000 

Eastern  smelters  (6) 1,400,000 


February 

March 

5,176,033 

1.471.398 

3,360,000 

2,800,000 

6.612,000 

4.602,000 

1.000,000 

720,000 

6,600,000 

6.700,000 

1,211,175 

1,000,212 

4,462.578 

4,551,115 

2.014.000 

1.980,000 

2,360,000 

2,574,000 

7,410,000 

6.434,000 

4,150,000 

3,792,010 

376,166 

2,452 

2,850,000 

Nil 

1,239,120 

Ml 

1,506,000 

1,475,000 

9,263,868 

9  652  053 

6,500,000 

12,400,000 

13.900.000 

633,560 

1.700,230 

947,336 

.V.7 

4, 1  50,000 

3,650,000 

3,552,676 

3,770,000 

10,335,000 

8,366,000 

ing  and  those  from  the  countries  of  Continental  Europe, 
almost  entirely  non-English  speaking.  In  the  Pennsylva- 
nia anthracite  mines,  43%  of  the  employees  are  English 
speaking,  and  this  number  is  charged  with  only  28.8% 
of  the  fatalities;  whereas  the  other  56%  bore  71%  of 
the  fatalities.  The  comparative  ratio  is  669  to  1288 
against  the  non-English  speaking.  In  the  Pennsylvania 
bituminous  mines  the  ratio  is  771  to  1123,  and  in  the 
West  Virginia  district  790  to  1424. 

Director  Manning  concludes  his  report  with  the  state- 
ment: "Had  the  fatality  and  injury  rate  for  the 
English-speaking  American  been  maintained  through- 
out the  three  groups,  there  would  have  been  avoidance  of 
716  fatalities  and  900  serious  injuries,  a  strong  argu- 
ment for  Americanization  and  education  of  the  miner." 


Total  United  States 135,733,511     111,649,512 

Imports:  Ore  and  concentrates,  etc 9,926,390       13,824,200 

Imports  in  blister,  eU 5,065,683       33,369,626 


1,807,680 
3,000,000 
1.775,000 

4.386,000 
5,376,000 
3,877.890 
1.642,898 


2,039,520 
3,200,000 
1,900,000 

4,838,000 
4,568,000 
3,262,800 


Grand  total 1 50,725,584 

British  Columbia: 

Granby  Cons 3,156,486 

Mexico: 

Boleo 1,654,240 

Cananea 3,000,000 

Phelps  Dodge,  Mexican  properties 2,453,000 

,I!30tner  foreign: 

Cerrode  Pasco 5,836,000 

Chile 6,800.000 

Katanga 3,306,900 

Backus  &  Johnston 1,897,642 

(i)  Only  electrolytic  cathodes  are  entered.  New  Cornelia  atao  produces  some 
copper  from  ores  sent  to  Calumet  &  Arisona  smeltery,    (b)  Estimated. 

The  item  "Alaska  shipments"  gives  the  otficial  figure 
of  the  U.  S.  Department  of  Commerce,  and  includes 
Kennecott  production  from  its  Alaskan  mines. 

The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Granby,  Cananea,  Braden,  Cerro  de  Pasco,  and  Chile. 
As  a  matter  of  record,  however,  the  individual  figures 
are  given  after  the  total.  We  also  report  the  copper 
output  of  the  Boleo  and  Katanga  companies,  which  does 
not  come  to  the  United  States. 


Income-Tax  Returns  in  Alaska 

The  office  of  the  Commissioner  of  Internal  Revenue, 
Treasury  Department,  announces  that  because  of  the 
fact  that  it  has  been  impossible  to  put  into  the  hands 
of  taxpayers  residing  in  the  Territory  of  Alaska  the 
blank  forms  and  instructions  prescribed  by  the  Treasury 
Department  for  the  use  of  taxpayers  in  making  returns 
pursuant  to  the  new  revenue  act  in  time  for  such 
returns  to  be  filed  on  or  before  the  due  date.  Mar.  15, 
1919,  an  extension  of  time  to  June  15,  1919,  has  been 
granted  to  all  taxpayers  living  or  residing  temporarily 
in  the  Territory  of  Alaska.  This  extension  should  not 
be  construed  as  extending  the  payment  of  the  second 
installment  due  June  15,  1919,  and  subsequent  install- 
ments.    Two  installments  will  be  due  June  15,  1919. 


Fatality  and  Injury  Ratios 

That  the  inability  to  read  and  understand  English 
places  the  foreigner  in  danger  of  his  life  is  the  striking 
fact  brought  out  in  the  last  monthly  statement  of  mine 
fatalities  by  the  U,  S.  Bureau  of  Mines.  The  rate  of 
accidents  among  the  non-English  speaking  miners  is  not 
only  gtoater  in  all  the  great  mining  districts  of  the 
country,  hut  the  increased  ratio  is  uniform  in  all  dis- 
tricts. This  demonstrates  clearly  that  the  inability  to 
read  warning  signs,  to  comprehend  fully  the  company's 
instructions,  and  to  understand  their  foremen,  places  an 
unnecessary  hazard  upon  the  foreign  born. 

The  figures  given  show  the  difference  in  the  rate  of 
seritfua  accidents  in  the  mines  among  the  English  speak- 


Decline  in  Steel  Corporation  Orders 

Unfilled  orders  on  the  books  of  the  United  States 
Steel  Corporation  on  Mar.  31  were  5,430,572  tons,  com- 
pared with  6,010,787  tons  on  Feb.  28,  a  decline  of  580,- 
215  tons,  according  to  Iron  Age.  This  decrease  compares 
with  one  of  673,481  tons  in  Februar>-,  694,884  tons 
in  January,  and  745,511  tons  last  December.  This  brings 
the  decrease  in  orders  in  the  last  four  months  to  2,694,- 
091  tons.  The  unfilled  orders  a  year  ago.  Mar.  31, 
1918,  were  9,056,404  tons.  The  table  below  gives  the 
unfilled  tonnage  for  the  Steel  Corporation  at  the  close 
of  each  month  beginning  with  January,  1916: 

UNFILLED  ORnEUS  OF  U.  S.  STEEL  CORPORATION 
1919  1918 

January 6,684,268  9,477,853 

February 6,010,787  9,288,453 

March 5,430,572  9,056,404 

April 8,741,882 

M» 8,337,623 

June 8,918,866 

July 8,883,801 

August 8,759,042 

September  8,207.905 

October  8,353.293 

NovemlH-r  8,124,663 

DocemlHT         7,379,152 

The  largest  total  of  unfilled  orders  was  on  Apr.  30, 
1917.  when  it  was  12.183,083  tons;  the  lowest  was  on 
Dec.  31,  1910,  when  the  total  was  2,605.747  tons. 


1917 

1916 

11,474,054 

7,922,767 

11,576,697 

8,568,966 

11,711,644 

9,331,001 

12.183,083 

9,829,551 

11,886,591 

9,937,798 

11,383.287 

9,640,458 

10,844.164 

9,595,592 

10,407,049 

9,660,357 

r',835,477 
r9,009,675 

9,522,564 

10.015,260 

8,897,106 

11,058.542 

9,381,718 

11,547,286 

The  Interstate  Commerce  Commission  has  sustained 
the  Du  Pont  Powder  Co,  in  its  claim  that  the  rate 
on  nitrating  acid  from  a  Colorado  point  to  the  Missis- 
sippi River  is  unreasonable.  The  case  is  based  on  ship- 
ments of  nitrating  acid  aggregating  1,000,480  lb.,  which 
were  shipped  from  Louviers,  Colo.,  to  the  Du  Pont  plant 
at  Hopewell,  Virginia. 
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Germany's  Sulphuric-Acid  Supply 

Washington  Correspondence 

During  the  war  American  chemists  were  puzzled  as 
to  the  source  of  the  enormous  amount  of  sulphuric  acid 
which  the  Germans  were  able  to  secure.  Information  is 
now  in  the  hands  of  the  Bureau  of  Mines  showing  that 
at  no  time  during  the  war  was  there  any  particular 
stringency  in  Germany's  supply  of  this  acid.  During 
the  early  months  of  the  war,  before  conventions  could 
be  made  with  neutral  countries,  large  shipments  of 
pyrites  were  made  to  Germany.  In  fact,  importation 
of  pyrites  into  Germany  continued  in  some  volume 
throughout  the  war.  The  large  reserve  built  up  at  the 
beginning  of  the  war  gave  Germany  time  to  find  new 
i-esources  of  sulphuric  acid.  A  noteworthy  development 
of  the  Meggen  pyrites  deposits  took  place.  Other 
pyrites  beds  were  opened  in  Germany  and  Hungary,  and 
a  considerable  amount  of  sulphur  was  obtained  from 
Asia  Minor. 

In  addition,  Germany  made  important  use  of  its  rich 
beds  of  blende  and  galena.  A  method  was  evolved  by 
which  the  lead  dust,  which  had  been  a  source  of  trouble 
in  the  contact  process  of  manufacture,  was  eliminated. 
In  addition,  kaiserite  and  plaster  of  paris  provided 
sources  of  sulphuric  acid.  Some  sulphur  was  obtained 
by  purifying  gas  at  coke  plants. 

As  a  matter  of  fact,  sulphuric  acid  was  so  plentiful 
in  Germany  toward  the  close  of  the  war  that  restric- 
tions on  its  use  in  industrial  plants  were  rapidly  being 
lifted. 


Teaching  Discharged  Soldiers  Mining 

By  Francis  A.  Thomson- 

There  is  a  school  room  on  the  1400-ft.  level  of  the 
Morning  Mine  of  the  Federal  Mining  and  Smelting  Co., 
at  Mullan,  Idaho,  in  which  returned  soldiers  are  being 
taught  the  art  and  practice  of  mining  lead-zinc  ore. 
This  work,  which  has  been  initiated  by  the  School  of 
Mines  of  the  University  of  Idaho,  is,  so  far  as  is  known, 
the  first  attempt  to  apply  to  actual,  underground  mining 
work  the  new  system  of  vocational  education  provided 
for  by  the  Smith-Hughes  Act;  and  the  experiment  is 
being  watched  with  interest  by  miners  and  mine  opera- 
tors alike  throughout  the  Western  states. 

The  school  room  is  far  underground,  and  it  is  devoid 
of  blackboards,  books,  and  benches.  Pupils  and  teacher 
alike  are  dressed  in  overalls  and  mining  boots,  and  the 
equipment  consists  of  rock  drills,  driven  by  compressed 
air;  drill  steel,  picks,  shovels,  timber,  dynamite,  caps 
and  fuse,  and  all  the  paraphernalia  needed  for  those 
who  go  down  to  the  mine  in  skips. 

The  teacher  is  Lieut.  Frank  H.  Skeels,  officer  of  engi- 
neers of  the  U.  S.  Army,  recently  released  from  service 
for  this  work.  Before  going  into  the  Army,  Lieutenant 
Skeels  was  a  mine  manager,  to  which  position  he  had 
risen  after  spending  all  his  life  since  boyhood  in  and 
about  the  mines  of  the  Co?ur  d'Alene  district. 

Admission  to  the  school  is  obtained  by  application  to 
the  Federal  Employment  Agent  at  Wallace;  and  pref- 
erence is  given  to  returned  soldiers  who  are  young 
enough  and  bright  enough  to  be  teachable.  The  work 
in  hand  is  drifting — driving  a  horizontal  gallery  or 
working  lengthwise  of  the  vein.    The  pupils  operate  the 


rock  drflls  in  turn,  learning  the  intricacies  of  the  "drift- 
round,"  studying  the  number  of  holes  necessary  to  break 
out  the  predetermined  section  of  rock,  the  angles  at 
which  they  must  be  driven  to  make  the  greatest  progress 
with  the  least  amount  of  drilling,  and  the  smallest 
possible  supply  of  dynamite  that  will  effectually  do  the 
work.  In  addition,  the  placement  of  timber  to  support 
a  weak  wall  or  a  "slabby"  roof,  and  all  the  various 
kinks  of  the  underground  trade  are  taught,  and  taught 
by  making  the  student  do  them  in  actual  workmanlike 
fashion  to  pass  the  scrutiny  of  a  critical  mine  foreman 
and  a  lyn.x-eyed  safety  engineer. 

Then  there  is  the  more  prosaic  work  of  "mucking," 
or  shoveling,  and  of  tramming  the  broken  ore  or  waste 
to  the  shaft  or  dumping  place.  In  addition  to  learning 
the  trade  of  a  skilled  minf  r,  the  men  who  attend  the 
school  receive  compensation  for  their  time,  because  the 
school  is  carrying  on  drift  work  by  contract,  and  pay- 
ment is  made  per  foot  advance.  Whatever  is  left  over 
after  paying  for  explosives  and  other  supplies,  is  divided 
pro  rata  among  the  men,  the  salary  of  the  instructor 
being  paid  jointly  by  the  State  of  Idaho  and  the  Federal 
Government. 

Experienced  miners  and  employers  alike  deplore  the 
great  decline  that  there  has  been  in  recent  years  in 
the  skill  of  mine  workmen ;  and  it  is  the  purpose  of 
those  concerned  in  the  work  that  the  establishment  of 
this  miners'  trade  school  may  prove  a  step  toward  the 
solution  of  this  problem.  Although  at  present  there  is 
a  school  in  one  mine  only,  it  is  expected  that  within 
the  next  month  or  two,  schools  will  be  organized  at 
each  of  the  other  four  or  five  big  properties  in  the  Creur 
d'Alene  district,  from  which  Idaho  supplies  practically 
one-half  of  the  lead  production  of  the  entire  country. 

In  common  with  every  other  novel  enterprise,  the 
school  has,  of  course,  had  to  overcome  much  skepticism 
and  passive  opposition  on  the  part  of  some  of  those  who 
should  be  most  concerned  in  its  establishment,  but  this 
is  gradually  disappearing  as  the  practicability  of  the 
plan  is  being  demonstrated.  In  fairness  it  must  be  said 
that  many  of  the  most  practical  men  have  been  in  favor 
of  the  plan  from  the  start.  The  applications  for  enroll- 
ment far  exceed  the  capacity  of  the  school  as  at  present 
established. 


*Dean.   School  of  Mines,   tJniversity  of  Idaho,  Moscow,   Idaho. 


The  Tintic  Mining  District  of  Utah 

Professional  Paper  107,  "Geology  and  Ore  Deposits 
of  the  Tintic  Mining  District,  Utah,  by  Waldemar  Lind- 
gren  and  G.  F.  Loughlin,  With  a  Historical  Review  by 
V.  C.  Heikes,"  has  recently  been  published  by  the  U.  S. 
Geological  Survey.  It  describes  in  detail  the  geology 
of  the  district,  the  ore  minerals,  and  the  character  and 
distribution  of  the  ore  deposits.  The  report  discusses 
the  relation  of  the  ores  to  the  geologic  structure,  out- 
lines their  probable  mode  of  origin,  and  contains  de- 
scriptions of  each  of  the  numerous  mines  "in  the  dis- 
trict, geologic  maps  and  sections,  and,  in  addition,  many 
illustrations. 

A  report  on  the  Tintic  district  was  published  by  the 
U.  S.  Geological  Survey,  Department  of  the  Interior,  in 
1898,  but  copies  of  it  are  no  longer  available  for  distri- 
bution. The  years  that  have  elapsed  since  that  report 
was  published  have  recorded  notable  progress  in  geologic 
science,  and  though  no  new  theories  have  been  ad- 
vanced or  notable  discoveries  made  during  this  time, 
there  has  been  a  steady  improvement  in  both  field  and 
laboratory  methods  and  a  steady  trend  toward  exact- 
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ness  in  map  delineation  and  quantitative  accuracy  in 
results. 

The   recent    report   will    be    of    interest   not    only  to 
mining  operators   but   to  all   students  of  stratigraphy, 

structure,  petrology,  and  ore  deposits.     Copies  may  be 

obtained  by   application   to  the   Director  of  the   U.  S. 
Geological  Survey,  Wa.shington,  D.  C. 


E.xports  of  Mining  Machinery 

The  exports  of  mining  machinery  from  the  United 
States  during  February,  1919,  according  to  the  figures 
of  the  U.  S.  Bureau  of  Foreign  and  Domestic  Commerce, 
were  as  follows : 


All   Other 

Oil-Well 

Mining 

Countries 

Machinery 

Machinery 

France. 

$23,741 

$43,512 

Norway 

18 

Portueal 

892 

England 

2,933 

110.347 

71 

Canada 

2.743 

101.767 

Honduras 

9 

2.697 

NicaraKua 

1.139 

Mexico 

51.304 

119.720 

Trinidad  and  Tobago. 

12.234 

321 

Cuba 

255 

21.039 

Dominion  Republic. 

300 

Braiil 

25.748 

Chile 

263.061 

Colombia 

3.883 

British  Guiana. . 

200 

Peru 

15.438 

29,895 

Lruguay 

921 

Chosen 

584 

British  India 

94.400 

712 

Straits  Settlements 

32.634 

5,557 

Dutch  East  Indies 

111.444 

4,233 

French  East  Indies. 

8.730 

Japan 

13,181 

18,965 

Australia. . 

43,163 

Philippine  Islands. , 
British  South  Africa 

3.300 

16,028 

209.491 

British  East  Africa 

865 

French  Africa 

20,081 

Morocco .... 

3,395 

Portuguese  Africa 

247 

Eg>-pt 

719 

Totals 

$398,041 

$1,070,717 

Geological  Sur\  ey  for  Cuba 
Washington  Correspondence 

Cuba  is  about  to  establish  a  geological  survey.  Gen- 
eral Agramonte,  the  Secretary  of  the  Department  of 
Agriculture,  Commerce  and  Labor  of  Cuba,  has  asked 
Secretary  Lane,  of  the  Interior  Department  of  the 
United  States,  to  cooperate  in  the  establishment  of  the 
new  bureau.  To  that  end  George  Reno  is  in  Wash- 
ington conferring  with  Secretary  Lane  and  with  George 
Otis  Smith,  the  director  of  the  Geological  Survey. 

The  need  for  a  geological  survey  in  Cuba  was  called 
forcibly  to  the  attenf  "n  of  officials  of  that  government 
last  year  on  the  occasion  of  the  visit  of  E.  F,  Burchard, 
of  the  U.  S.  Geological  Survey,  and  of  Albert  Burch. 
of  the  U.  S.  Bureau  of  Mines,  These  specialists  were 
in  Cuba  investigating  deposits  of  chrome  and  man- 
ganese. 

Disposition  of  Nitrate 
Washington  Correspondence 
Chilean  nitrate  to  the  extent  of  151,000  tons  is  being 
distributed  direct  to  farmers  by  the  Department  of 
Agriculture,  It  is  being  .sold  at  cost  under  the  authority 
of  the  P'ood -Control  Act,  The  price  being  charged  is 
$81  a  ton.  Had  the  farmers  purchased  in  the  open 
market  the  department  estimates  that  the  same  amount 
of  nitrate  would  have  cost  $L500.000  more  than  the 
total  the  department  is  receiving. 


Government  Reconstruction  Information 

The  U.  S.  Council  of  National  Defence  announce.^  its 
readiness  to  place  at  the  command  of  the  business 
world  the  information  contained  in  the  voluminous  col- 
lection of  data  brought  together  by  its  reconstruction 
research  division.  It  also  offers  the  services  of  this 
division  in  the  procurement  of  such  further  special  in- 
formation as  may  be  desired  and  which  may  aid  in  the 
reorganization  of  industry  and  the  resumption  of  trade, 
or  in  any  other  manner  promote  progress  in  reconstruc- 
tion. Requests  should  be  addressed  to  the  Reconstruc- 
tion Research  Division.  Council  of  National  Defence, 
18th  and  D  Sts.,  N.  W..  Washington,  D.  C. 


Data  on  the  Installation  of 
Induction  Motors* 

The  National  Electrical  Code  does  not  specify  the  size 
of  wire  which  should  be  used  to  connect  up  any  given 
motor,  nor  does  it  give  the  sizes  of  the  starting  and 
running  fuses  to  be  used.    A  committee  of  the  Western 

A:MPERA0E  for  squirrel-cage  three-phase  INDrCTION 
MOTORS  equipped  WITH  COMPENSATORS 


•Starting 

Running 

vcragp 

Full-Load 

Amp 

;  Amp. 

Fuse  Amp 

Hp 

220 

550 

220 

550 

220               5! 

Volts 

Volts 

Volts 

Volts 

VolU             V< 

1   8 
3   5 

0  7 

13 

5 
10 

5 
5 

5 
5 

6  5 

2  6 

20 

10 

10 

9   5 

3  8 

30 

10 

15 

15  4 

6  2 

40 

15 

20 

22  4 

9 

60 

25 

25 

29 

II    8 

70 

30 

35 

42   3 

17  4 

85 

40 

45 

730 

300 

410 

160 

920 

390 

530 

215 

1200 

480 

650 

265 

420 

570 

780 

315 

Association  of  Electrical  Inspectors  therefore  compiled 
tables  based  on  the  code  rules  which  give  this  much- 
needed  wiring  information  for  single-phase,  two-phase 
and  three-phase  motors.  Excerpts  from  the  report  and 
the  recommendations  for  three-phase  motors  follow: 

No  consideration  was  given  to  limiting  the  voltage 
drop  at  the  motor.  Motors  without  a  starting  device 
and  those  operating  at  less  than  600  r.p.m.  require,  in 
the  majority  of  cases,  one  size  larger  wire  or  cable  than 
the  table  calls  for.  The  wires  in  the  table  are  calcu- 
lated for  two  and  one-half  times  the  full  load  current 
of  motors  up  to  .30-amp.  rating  and  for  twice  the  full- 
load  current  of  larger  motors. 

Wire  or  cable  sizes  for  other  types  of  continuous- 
duty  induction  motors  should  be  based  on  the  following 
multiples  of  the  full-load  current:  Squirrel-cage  motors 
up  to  7.5  hp.  without  starters,  three  times  full-load  cur- 
rent ;  squirrel-cage  motors  with  star-delta  starting 
switch,  one  and  one-half  times  full-load  current;  wound- 
rotor  motors  with  resistance  in  rotor,  one  and  one-tenth 
limes  full-load  current,  and  single-phase  repulsion  mo- 
tors up  to  15  hp.,  twice,  and  single-phase  motors  with 
split-phase  starting,  three  times  full-load  current. 


"The  Power  a  Man  I'lils  Into  Saving  measures  the  power 
of  the  ni.nn  in  everything  he  undertakes," — (Fr.tnk  A, 
Vnnderiip,)      Buy   Victory    Notes, 

•Roprlnlcil    from    Klectricnl   World. 


April  26,  1919 
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To  Every  EMPLOYER  and 
Every  EMPLOYEE  Everywhere 

THE  heroic  dead  have  a  message  for  all  of  us  when 
they  tell  us  that  we  must  "keep  faith  with  those 
who  sleep  in  Flanders'  Fields." 

HOW  CAN  WE  KEEP  THE  FAITH? 

By  oversubscribing  the  Victory  Loan. 

By  doing  justice  to  every  worker  and  by  meeting,  ivith 
patience  and  in  a  spirit  of  compromise,  the  troublesome 
industrial  problems  ahead. 

By  rendering  a  fair  day's  work  for  a  fair  day's  pay.' 

By  insistirig  that  the  ivay  of  sound  progress  is  by 
evolution,  not  revolution. 

By  making,  each  in  his  particular  job,  whatever  sacri- 
fices are  necessary  to  bring  about  that  reign  of  justice 
for  which  our  sons  and  brothers  suffered  and  laid  doum 
their  lives. 

They  died  that  we  might  live  in  peace  and  happiness. 
Shall  we  cast  away  their  blood  and  scoff  their  death  by 
strife  and  disorder  and  injustice? 


Trust  Legislation 

THE  Chamber  of  Commerce  of  the  United  States  has 
taken  a  referendum  vote  of  the  business  interests 
of  the  country  represented  in  trade  and  commercial  or- 
ganizations, the  result  of  which  is  a  recommendation 
that  Congress  give  early  reconsideration  to  all  anti- 
trust legislation.  The  chamber  further  asks  that  stand- 
ards of  general  business  conduct  be  formulated,  and  that 
this  matter  be  administered  by  an  enlarged  Federal 
Trade  Commission  acting  as  an  advisory  body. 

In  the  spring  of  1917  the  organizations  in  the  mem- 
bership of  the  Chamber  of  Comm.erce  of  the  United 
States  voted  that  there  should  be  remedial  legislation 
to  permit  cooperative  agreements,  under  Federal  super- 
vision, in  industries  which  involve  primary  natural 
resources,  on  condition  that  the  agreements  should  tend 
to  conserve  resources,  to  lessen  accidents,  and  to  pro- 
mote the  public  interests.  The  resources  in  question 
were  timber,  the  ores  and  deposits  of  useful  metals,  and 
deposits  of  minerals  which  are  sources  of  heat,  light, 
and  power 

Anti-trust  legislation  will  be  one  of  the  chief  subjects 
of  discussion  at  the  seventh  annual  meeting  of  the 
chamber,  to  be  held  in  St.  Louis  from  Apr.  28  to  May  1. 
At  this  meeting  it  is  proposed,  in  view  of  the  experience 
of  the  last  few  years,  to  urge  that  these  principles  be 
given  even  wider  application,  to  include  the  conserva- 
tion of  all  economic  resources.  The  prevention  of  waste 
in  industrial  and  commercial  activities — waste  of  labor, 
waste  of  executive  direction  as  well  as  waste  of  ma- 
terial— must  all  be  avoided  in  the  public  interest. 

The  mineral  and  metal  industries  may  be  vitally  in- 
terested in  any  new  legislation  having  to  do  with  con- 
servation, and  it  is  hoped  that  at  the  coming  discussion 
these  interests  will  be  capably  represented. 


Protection  for  the  Small  Shipper 

AMONG  the  smelters  and  purchasers  of  ore  the  small 
shipper  is  not  infrequently  regarded  as  a  chronic 
kicker  and  the  cause  of  constant  irritation,  and  the  same 
small  shipper  often  regards  the  plutocrats  who  pur- 
chase his  ores  as  unjailed  robbers  who  lack  conscience 
or  common  honesty.  There  is  sometimes  enough  rea- 
son for  complaint  on  either  side  to  cause  state  authori- 
ties to  investigate  and  look  for  remedies  that  may 
tend  to  protect  the  small  operator  and  encourage  him 
to  become  an  important  producer  and  a  real  asset  to 
the   community. 

The  State  of  Nevada  has  taken  cognizance  of  this 
condition,  and  has  attempted,  in  a  practical  way,  to 
assist  the  miner;  if  not  to  remove  the  cause  of  com- 
plaint, at  least  to  determine  to  the  satisfaction  of  ship- 
per and  purchaser  whether  any  real  cause  for  complaint 
exists.  In  1917,  Governor  Boyle  of  Nevada  appointed  a 
State  Assayer  and  Inspector,  whose  duty  is,  at  the  re- 
quest of  the  ore  seller,  to  be  present  in  person  or  by 
deputy  at  the  sampling  of  ore  shipments  produced  at 
some  point  within  the  state  and  purchased  within  the 
state.  It  is  also  his  duty  to  take  duplicate  samples  for 
moisture  and  for  assay  and  to  check  the  purchaser's 
weight.  In  other  words,  he  is  the  representative  of 
ihe  seller,  and  furnishes  him  with  an  accurate  analysis 
of  his  ore  at  approximately  the  same  cost  as  charged 
by  the  independent  sampler  or  purchaser. 

A  report  of  the  State  Assayer  and  Inspector  has  re- 
cently been  issued  setting  forth  the  results  of  16  months' 
operation  of  the  law.  It  is  interesting  to  note  the  per- 
centage of  producers  that  took  advantage  of  the  state's 
liberality.  The  number  of  shippers  within  the  state 
is  not  definitely  known.  The  State  Assayer  has  the 
names  of  761  operators  who  have  been  more  or  less  ac- 
tive since  the  law  went  into  effect.  Purchasers  within 
the  state  report  having  received  ore  from  about  2S0 
Nevada  operators.  Of  this  number  7-5  made  requests 
for  the  service  of  the  State  Assayer  and  Inspector. 

Apparently  it  was  only  the  small  shippers,  those 
whom  the  law  was  particularly  designed  to  benefit,  that 
availed  themselves  of  the  opportunity  to  obtain  the 
services  of  the  State  Assayer.  Though  about  27 '"r  of 
the  total  number  of  shippers  had  their  samples  super- 
vised by  the  state  official,  their  ore  amounted  to  only 
approximately  I'^c  of  the  total  ore  purchased  in  12 
months  in  the  state.  In  other  words,  it  is  evident  that 
the  large  shippers,  those  making  shipments  of  more 
than  one  car  during  the  year,  either  employ  their  own 
representative  or  are  entirely  willing  to  trust  the 
sampling  of  the  purchasing  agents. 

The  direct  cost  to  the  state  for  this  work  was  72c. 
per  ton  of  ore  sampled,  $20.12  per  lot  sampled,  or  $50.85 
per  person  benefited.  As  a  direct  cost,  this  is  a  high 
price  per  unit  for  the  state  to  assume  and  does  not 
appear  to  be  good  business. 

The  most  important  element  entering  into  the  con- 
sideration of  the  undertaking  as  a  business  venture  for 
the  state,  however,  is  omitted  from  this  report :  namely, 
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in  how  many  of  the  189  shipments  did  the  State  As- 
s-ayer  fail  to  make  a  substantial  check  against  the  pur- 
chaser? This  is  the  important  point  that  should  de- 
termine the  life  and  usefulness  of  the  law,  and  the 
point  concerning  which  officials  of  other  states  would 
like  to  be  informed. 

Has  the  small  shipper  been  justified  in  his  complaints, 
or  were  they  groundless?  Is  the  state  protecting  the 
small  shipper  against  a  real  or  an  imaginary  wrong? 
Will  the  maintenance  of  this  law  result  in  any  real  in- 
crease in  the  production  of  ores  from  the  state? 

It  is  rot  the  protection  of  the  owi'ers  of  99'"^  of 
the  tonnage  sold  that  interests  the  State  of  Nevada, 
because  those  owners  can,  or  evidently  think  they  can, 
look  after  themselves.  But  the  correction  of  one  impor- 
tant error  in  one  small  shipment  of  the  other  I'^c  may  be 
worth  to  the  state  many  times  the  cost. 

It  is  to  be  hoped  that  the  good  work  started  in  Nevada 
may  be  continued  until  the  foregoing  questions  can  be 
definitely  resolved. 


Teaching  Mining  in  Mines 

OPERATING  mines  possess  exceptional  facilities  for 
providing  vocational  training  along  practical  lines; 
and  men  who  have  been  honorably  discharged  from  the 
Army  or  Navy  are  taking  full  advantage  of  the  oppor- 
tunities afforded  by  the  experiment  which  was  recently 
instituted  at  MuUan,  Idaho,  and  is  described  in  detail  in 
another  part  of  this  issue.  A  feature  of  the  innovation 
is  that  the  men  earn  while  learning,  and  the  cost  to  the 
company,  per  foot  of  work  done,  will  be  no  more  than  if 
it  were  carried  out  by  its  own  employees. 

Miners  who  have  been  trained  under  such  a  practical 
system  must  inevitably  become  more  efficient  under- 
ground than  their  less  fortunate  fellow  workmen.  The 
ultimate  results  of  such  a  practical  training  promise 
to  be  of  benefit  alike  to  employer  and  employee, 
and  at  the  same  time  will  go  far  toward  a  solution  of 
one  phase  of  the  unemployment  problem.  The  plan  to 
allow  the  men  to  share  the  surplus  of  money  earned 
for  the  work  accomplished,  after  the  cost  of  supplies 
has  been  met,  is  a  sensible  scheme.  It  will  create  a  new 
interest  in  the  work,  providing  an  immediate  and  tan- 
gible reward  foi  diligence  and  application. 

No  better  plan  could  have  bean  devised  to  demonstrate 
to  the  miners  of  the  future  the  advantages  of  effi- 
ciency and  system.  On  the  other  hand,  the  provision  of 
a  competence  for  these  men  may  be  considered  as  a  part 
payment,  small  though  it  be,  of  an  obligation  that  must 
be  recognized. 


Aerial   I  raMS[)()rtation 

RECENT  years  have  been  more  fruitful  of  change 
and  invention  than  any  other  period  of  the  world's 
hi.«itor>-.  This  being  so,  one  must  avoid  any  air  of 
finality  in  nomenclature  and  word  definitions,  so  that 
progress  and  advancement  may  be  anticipated.  The 
startling  results  of  intensive  research  have  brought 
many  seemingly  impossible  feats  into  the  realm  of 
everj-day  happenings.  Only  a  few  years  ago,  compara- 
tively speaking,  the  phrase  ".  .  .  no  more  possible 
than  to  fly  in  the  air"  was  common.  Today  it  would 
sound  paradoxical,  btK-auso  of  progress  and  advancement. 
And  .10  it  is  that  nomenclature  needs  constant  revision 
t'  in.sure  clarity,  orderly  ideas,  and  loirical  riassiticiif  inn. 


Those  who  attended  the  recent  meeting  of  the  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers  in 
New  York  had  this  fact  brought  home  to  them  forcibly. 
A  number  of  members  are  interested  in  mining  in  South 
America,  and  many  anticipated  with  interest  the  paper 
by  George  M.  Dyott  on  "Aerial  Transport  in  Mining 
Districts."  The  difficulty  of  getting  material  over  moun- 
tain trails  and  across  undeveloped  and  undrained  coun- 
try is  appreciated  by  many  engineers,  and  a  number  of 
types  of  so-called  aerial  tramways  and  ropeways  have 
been  designed  and  put  into  operation  for  carr\-ing  pas- 
sengers, stores,  and  ore. 

It  was  doubtless  a  surprise  to  some  when  they  turned 
to  Mr.  Dyott's  paper  to  find  that  it  dealt  with  a  com- 
paratively new  phase  of  the  subject — real  aerial  trans- 
portation ;  not  the  pseudo-aerial  transportation  to  which 
we  usually  have  been  accustomed.  The  paper  discussed 
types  and  varieties  of  airplanes  and  heavier-than-air 
craft  of  the  Zeppelin  class,  developments  in  the  design 
of  the  various  machines  during  the  last  few  years,  at- 
mospheric conditions,  altitude,  landing  places,  motors, 
and  cost. 

It  must  be  admitted  that  the  author  had  chosen  a 
correct  title  for  his  paper,  and  we  must  realize  that 
henceforth  the  word  aerial  must  be  eliminated  from  use 
in  connection  with  cableways,  ropeways,  and  the  like. 
In  many  types  of  rope  transportation  the  method 
adopted  is  no  more  aerial  than  is  an  ordinarj'  railway. 
In  some  of  the  South  African  diamond  mines  the 
"aerial"  tramway  runs  on  two  wire-rope  "rails,"  so  that 
there  is  no  justification  for  the  use  of  a  word  which  im- 
plies complete  disconnection  with  the  earth,  or  the  dis- 
tinction inferred  between  such  a  system  and  haulage 
through  an  ordinary  inclined  mine  shaft. 

Real  aerial  transport  has  arrived.  Its  application  to 
ordinary  industrial  conditions  will  probably  revolution- 
ize mining  in  isolated  mountainous  districts;  and,  from 
now  on,  rope  or  cable  tramways  and  monorail  systems 
should  be  designated  by  their  logical  appellations  in 
order  to  facilitate  proper  classification  and  indexing, 
and  to  prevent  misunderstanding  and  confusion. 


Proper  Drilling  Methods 

MINE  operators  have  concerned  themselves  not  a 
little  with  investigations  and  experiments  to  de- 
termine the  best  methods  and  equipment  necessary  to 
efficient  drilling,  and  this  practice  has  been  supple- 
mented in  :\  great  niea.-;ure  by  similar  work  of  the  va- 
rious manufacturers  of  drilling  equipment.  As  a  mat- 
ter of  fact,  the  latter  are  the  pioneers  in  thi."  work, 
and  it  is  due  to  their  activities  that  power  drilling  has 
reached  the  high  standard  that  it  maintains  today. 
Among  the  several  points,  or  parts,  that  are  necessary 
in  the  consideration  of  a  successful  equipment,  may  be 
included  the  drill  steel. 

The  specifications  or  physical  requirements  to  which 
Ihe  steel  must  conform  are  well  established;  size  is  a 
matter  of  choice  or  adaptation  to  the  machine,  and,  as- 
suming that  similar  rock  conditions  prevail,  it  may  be 
expected  that  a  certain  uniformity  of  results  may  be 
obtained  in  drilling  operations.  But  this  condition  does 
not  always  exist,  and  an  excellent  reason  for  the  varia- 
tion is  brought  out  in  the  article,  appearing  in  this 
issue.  "The  Blow  of  the  Drill  Bit.  Sharp  or  Dull."  in 
which  the  author  emphasizes  and  explains  the  cutting 
action  of  dull  and  sharp  steel  and  the  rel.ition  th^t  exists 
between  the  actual  blow  delivery  on  the  steel,  as  com- 
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municated  to  the  rock  being  drilled  and  to  the  drill 
steel  itself.  The  conclusions  reached  in  the  article  bear 
out  practice  and  theory  alike,  and  Mr.  Richards'  paper 
constitutes  a  valuable  contribution  to  the  literature  al- 
ready published  on  the  subject  of  rock  drilling. 

Another  point  that  is  well  brought  out  is  the  tt»ndency 
on  the  part  of  operators  to  criticize  machines  which  fail 
to  produce  certain  results,  when  in  reality  the  fault 
does  not  lie  in  the  machine  itself  or  in  any  of  its  appur- 
tenances, but  rather  in  the  operation  thereof.  Ma- 
chines, after  all.  are  not  infallible,  and  their  successful 
working  is  subject  to  certain  conditions,  the  limits  of 
which  are  increased  by  proper  manipulation. 

Results  in  drill  work  can  best  be  furthered  by  pro- 
viding a  continuous  supply  of  sharp  bits.  The  power- 
drill  sharpener  needs  no  further  recommendation. 


The  Labor  Covenant 

THE  labor  covenant  which  is  advanced  as  a  part  of 
the  proposed  League  of  Nations  contains  among  its 
provisions  the  following  interesting  and  important 
points: 

That  eight  hours  be  the  maximum  working  day  for  labor. 

That  human  labor  must  not  be  considered  or  treated  as  a 
commodity. 

That  all  countries  compel  the  payment  of  wages  adequate  for 
the   proper  support   of  human   life. 

That  the  principle  of  equal  pay  for  men  and  women  for  equal 
"work   performed   be   recognized   and   established. 

That    child    labor   everywhere   be    prohibited. 

These  simple  proposals  are  eminently  fair  and  will 
appeal  to  the  sense  of  justice  of  every  thinking  in- 
dividual. Incorporated  in  an  international  agreement 
they  should  go  far  toward  equalizing  labor  conditions  in 
the  industrial  nations  of  the  world.  In  the  keen  inter- 
national competition  that  will  follow  the  settlement  of 
peace,  it  is  obvious  that,  unless  the  game  is  played  in 
accordance  with  fixed  principles  of  a  code  which  is  com- 
monly accepted  by  competing  nations,  injustice  will  be 
done  to  the  wage  earners  of  the  weaker  nations.  There 
will  also  be  the  temptation  to  exploit  labor.  The  pro- 
posals cannot  be  expected  to  cover  the  entire  situation, 
but  they  are  in  themselves  an  excellent  start. 


Our  Sydney  correspondent,  in  another  place  in  this 
issue,  advocates  a  systematic  stock-taking  of  aban- 
doned prospects  with  the  object  in  view  of  rehabili- 
tating the  declining  mining  industry  of  Australia.  By 
the  use  of  mine  inspectors'  and  geologists'  records  it  is 
proposed  to  select  the  most  promising  of  these  pros- 
pects and  concentrate  work  upon  them  through  the 
agency  of  private  capital.  It  is  worthy  of  note  that 
a  similar  plan,  without,  however,  any  great  assistance 
from  official  records,  has  been  in  operation  for  some 
years  in  Western  mining  states.  Not  only  have  the 
fringes  of  well-known  mining  districts  been  combed 
over  by  the  agents  of  mining  companies  for  the  purpose 
of  finding  mines,  but  the  possibilities  of  abandoned 
districts  as  well  have  been  investigated.  Old  flooded 
shafts  have  been  unwatered  and  workings  penetrated 
by  examining  parties.  In  Nevada,  the  later  develop- 
ments upon  the  Comstock  and  at  Aurora,  Tuscarora, 
Belmont,  Silver  Peak,  and  Candalaria  are  excellent 
examples  of  the  painstaking  work  that  has  taken  and 
IS  taking  place.  Other  examples  in  California,  Colo- 
rado, Utah.  Idaho,  and  Montana  might  be  named.  The 
discovery  of  manganese  ores  in  the  Phillipsburg  dis- 
trict__and  at  Butte,  Mont.;  the  oxidized  zinc  ores  of 


the  Leadville  district,  and  the  later  discovery  of 
tungsten  ores  in  association  with  well-known  gold 
deposits  are  proofs  that  the  older  districts  have  not 
been  entirely  exhausted  and  often  repay  close  scrutiny 
by  experienced  men.  Though  a  considerable  propor- 
tion of  such  enterprises  prove  unprofitable,  enough  are 
successful  to  constitute  an  incentive  to  continue  and 
expand  the  work. 


BY  THE  WAY 


"The  chief  hotel  in  Virginia  City,"  wrote  J.  Ross 
Browne  in  1861,  "was  called  the  'Indication'  or  the 
'Hotel  de  Haystack'  or  some  such  euphonious  name.  It 
professed  to  accommodate  300  live  men,  and  it  doubtless 
did  so,  for  the  floors  were  covered  from  the  attic  to 
the  solid  earth — 300  human  beings  in  a  tinder  box 
not  bigger  than  a  first-class  hencoop!  But  they  were 
sorry-looking  sleepers  as  they  came  forth  each  morning, 
swearing  at  the  evil  genius  who  had  directed  them  to 
this  miserable  spot — each  man  a  dollar  and  a  pound 
of  flesh  poorer.  I  saw  some,  perhaps,  who  were  short 
of  means,  take  surreptitious  naps  against  the  posts  and 
walls  in  the  barroom,  while  they  ostensibly  professed  to 
be  mere  spectators." 


"Dos't  thee  naw,  m'son,"  said  Cap'n  Dick,  "that  tha 
copper  situation  is  h'alarmin'?  'Ere  we  are  with  a 
bloody  gert  h'accumulation  on  'and  an',  dam-me,  there 
be  no  one  'oo  seems  to  naw  w'ot's  to  do  with  un.  On 
h'other  side,  the  fitin'  is  h'over;  they're  talkin'  o'  stabil- 
izin',  an'  standardizin',  an'  settlin'  daowii  an'  a  'underd 
things  moor.  An'  meantime,  over  'ere,  we're  pilin'  hup 
these  'ere  surpluses  o'  copper.  I  h'always  'as  claimed 
that  ut's  a  h'ill  wind  that  blaws  nobody  good  luck,  an', 
dam-me,  it  'as  h'ccurred  to  me  that  this  'ere  pro'ibition 
may  h'offer  some  solution.  So  'ere,  m'son,  w'ot's  to 
stop  these  'ere  surpluses  o'  copper  from  bein'  bought 
h'up  an'  used  for  to  make  stills?  Wy,  m'son,  tha  pos- 
sibilities be  tremendus.  May  be  like  tha  chap  'oose 
blanket  was  too  small,  so  'e  cut  piece  h'off'  tha  top  an' 
sewad  un  on  tha  bottom  to  make  un  longer.  But  thee 
mus'  h'admit,  m'son,  there  is  grave  need  to  do  sumthin'." 


"I  told  a  story  the  other  day,"  says  the  Old  Timer 
in  the  Salt  Lake  Mining  Review,  "and  it  caused  one 
of  the  listeners  to  ask  what  kind  of  company  I  kept  in 
m.y  younger  days.  And  that  reminds  me  that  in  mining 
a  man  rubs  elbows  with  all  descriptions  of  men,  and 
he  must  know  how  to  treat  them  all.  There  was  a  case 
in  point  several  years  ago — and  it  also  happened  in 
Bingham.  I  was  working  in  the  old  West  Mountain 
placers  there,  and  one  day  we  ran  across  an  enormous 
boulder  which  had  to  be  broken  before  being  taken 
to  the  top.  Shooting  was  out  of  the  question,  because 
of  the  loose  ground ;  and  we  all  took  a  chance  at  it 
with  a  big  rock  hammer.  But  it  was  a  tough  one,  and 
we  scarcely  dented  it.  Finally  a  big  Italian  happened 
along.  He  grabbed  the  hammer  and  made  the  big  rock 
into  little  ones  with  neatness  and  dispatch.  'Pete,' 
said  the  foreman,  'that  was  a  good  job.  Where  did 
your  learn  how?'  And  Pete  answered  with  apparent 
pride :    'I  learna  him  in  the  Utah  penitentiary.'  " 
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Personals 


Bfonelt  R.  Balm  is  now  with  the  Dorr 
Co.   at   Denver.    Colo. 

Oconte  B.  Holdrrer  recently  returned  to 
New  York  from  an  extensive  trip  through 
Mexico. 

J.  B.  Tyrrell  was  recently  elected  member 
of  Council  of  the  Institute  of  Mining  and 
Metallurg>-. 

Robert  Bryce,  of  Toronto,  was  recently 
elected  a  councilor  of  the  Canadian  Min* 
ing   Institute. 

Jamea  L.  Brare.  manager  of  the  Butte 
and  Superior  Mining  Co..  was  in  Washing- 
ton on  business  recently. 

B.  S.  EUlson.  governor  of  the  Colorado 
Chapter  of  the  American  >[iniiiK  t^ontrre^s. 
is  spending  several  weeks  in  the  East. 

P.  K.  Locke,  consulting  mining  engineer, 
has  changed  his  iiddress  to  the  following: 
Avenida  Isabel  La  Catolica  Num.  25, 
Mexico   City. 

L.  D.  Davenport,  chief  mining  engineer 
for  the  Oliver  Iron  .Mining  Co.  in  the  Hibh- 
ing  district,  has  returned  from  a  pleasure 
trip  in  California. 

D.  L.  Vivian  has  resigmed  as  superin- 
tendent of  stamp  mills  at  Gay  for  the 
Wolverine  and  Mohawk  mining  companies 
after   15  years'  service. 

Ralph  Rrnrdirt.  formerly  with  the  -Sulli- 
van Machinery  Co.  at  Spokane.  Wash.,  and 
more  recently  with  the  27th  Engineers,  has 
returned    to   civilian    life. 

T.  t.  Flynn,  superintendent  of  Matach- 
ewan  gold  mines,  was  in  New  York  for 
some  time  and  has  again  returned  to  the 
property,  where  work  has  been  resumed. 

J.  G.  Graham,  Butte  manager  for  Sullivan 
Machinery  Co..  recently  underwent  an  oper- 
ation for  appendicitis,  and  it  is  expected 
will   he   in   the   hospital  for  several  weeks. 

Rirhard  O.  Hockinic  and  Jacob  A.  Stampe, 
of  Hibbing.  and  ClilTord  Nichols,  of  Buhl, 
have  returned  to  their  homes  after  16 
months'  service  with  the  27th  Engineers. 

Joaeph  Satterlry.  who  drew  the  plans  for 
the  Ahmeek  stamp  mill  and  has  been  its 
.superintendent  from  the  day  it  went  into 
operation,  has  resigned,  to  take  effect 
May  1. 

W.  t.  Hamilton,  consulting  engineer  of 
the  Cerro  de  Pasco  Copper  Co.  ;  i.  M.  liout- 
well.  consulting  geologist,  and  C.  V.  Drew 
have  sailed  from  .New  York  en  route  for 
Lima  on   the   "Oriana." 

t.  E.  Hod^e,  member  of  the  firm  of  E.  J. 
Ivongvear  Co..  accompanied  by  Mr.  Cooper, 
al.so  of  that  company,  spent  several  d.ays  in 
the  Birmingham  district  during  the  first 
week  of  April  inspecting  the  work  at  Wood- 
ward   Iron   Co.'s  shaft    No.    4. 

H.  <■.  rarllRlr.  of  the  Mandv  mine  in  The 
Pas  district.  Manitoba,  is  leaving  for  France 
to  study  the  reconstruction  problems  of  the 
devastated  battlefields.  The  Mandy  will 
shut  down  operations  pending  the  construc- 
tion of  a  railroad    to  The  Pas. 

H.  E.  T.  Haullaln,  professor  of  mining 
in  the  I'niversity  of  Toronto,  is  in  charge 
of  the  Vocational  Training  branch  of  the 
Department  of  Soldiers'  Civil  Re-establish- 
ment, and  the  whole  department  Is  in 
charge  of  W.  E.  SeiCKWorth,  a  mining  en- 
gineer of  Toronto 

4ohn  T.  Rreder,  4amni  MarNaochton  and 
B.  I..  Acanali  were  elected  directors  of  the 
Mineral  Range  Ry.  at  the  annual  mee't- 
Ing  .lames  .Mac.Vaughton  was  elect. d  to 
the  directorate  of  the  Duluth.  South  Shore 
*  Atlantic.  The  .Mineral  Range  Is  a  sub- 
sidiary of  the  South  Shore,  serving  copper 
mines   only. 

rnuHcnajr  DrKalh  was  in  Washington 
recently  for  several  dnvs  prior  to  leaving 
for  Spain,  where  he  has  been  appointed 
by  the  Department  of  Commerce  to  In- 
vestigate the  mining  and  metallurgical  re- 
sources of  that   country. 

n.  II.  Mcliancnll.  president  of  the  Nova 
•Scoiln  Steel  nnd  Iron  Co..  will  represent  the 

'^■■'   ■■'    ■■      " '-Mtule    at    the    annual 

'■  iely   of    .Nova    ScollB. 

^'  "o  been  suggested  to 

■  ive  of  the  mining  In- 
dii-i.  •"!  I  ri.  iTi'iw=trlal  Commission,  pro- 
\,,\..\  sil.  h  H  re|.r.-«enl;itivo  is  permitted  by 
the   dominion   government. 

•  iil.l       «       J      Kn.e      ,r.l     l.ient       II.     Wartow 

"  '       -  ere  Aiintrnlinn 

"  1    In    lliitte    re- 

nnd     ln-pecle.1 
"  ,  '  I't   for  I  lie  pur- 

pose of  nhinlnlne  InfnrmMiion  as  to  the 
treatment  of  lend  and  ilnr  ores  They  have 
Blrea<ly     visited      plants      In      New     Jersey, 


Missouri.  Ctah  and  Idaho,  and  left  Butte 
to  visit  Trail.  B.  C.  They  will  sail  for 
Australia    from    Vancouver. 

.Albert  II.  Rrokaw,  formerly  in  charge  of 
economic  geology  at  the  University  of  Chi- 
cago, petroleum  expert  for  the  U.  S.  Ship- 
l>ing  Board  and  temporarily  in  the  service 
of  the  mining  and  oil  section  of  the  Internal 
Revenue  Bureau  ;  A.  Fainon  Dixon,  for 
three  years  geologist  for  Tata  Sons  &  Co. 
in  India  and  Burma,  and  engaged  in  ex- 
ploration and  development  of  oil  proper- 
ties in  Latin  America  for  tne  last  six 
years  ;  I,,  ti.  Donnell.v,  formerly  chief  geolo- 
gist for  the  Sinclair  Oulf  Oil  Co..  and  until 
recently  collaborating  in  the  estimation  of 
oil  and  gas  reserves  for  the  Internal  Reve- 
nue Bureau  :  A.  H.  Xlarner,  formerly  geolo- 
gist and  field  manager  for  the  Oeneral  As- 
phalt Co..  and  engaged  in  geological  explor- 
ation and  development  work  in  South 
America  for  the  last  six  years;  and 
H.  Ifarler  McKee.  who  spent  three  years 
in  Venezuela  as  geologist  for  the  Caribbean 
Petroleum  Co..  an<l  for  the  last  four  years 
has  been  making  geological  examin.itions 
in  Kentucky.  Oklahoma.  North  Texas  and 
Louisiana  for  Cosden  &  Co..  Sinclair  Gulf 
Oil  Co.  and  othei^.  have  announced 
the  formation  of  a  partnership  under  the 
name  of  Brokaw.  Dixon.  Donnelly,  ("r.arner 
&  McKee.  geologists,  petroleum  engineers, 
120   BroadwEiy,  New  York. 


in  New  York.  In  1901  he  became  man.-iger 
of  the  Andes  Mining  Co..  Chimbote.  Peru, 
and  later  was  superintendent  of  the  Monte- 
zuma Lead  Co..  Santa  Barbara,  Mexico. 
He  had  been  a  member  of  the  American 
Institute  of  Mining  and  Metallurgical  En- 
gineers since  1909.  He  is  sur\ived  by  his 
widow  and  a  daughter  by  a  former 
marriage. 


Obituary 


Julian  T.  Dixon,  aged  50  years,  died  Apr. 
10  at  his  home.  715  South  .ISd  St..  Bir- 
mingham. Ala.  He  w.is  paymaster  for  the 
Republic  Iron  and  Steel  Co.  at  the  time  of 
his  death,  having  been  with  the  company 
for  about   19  years. 

Michael  Meehan,  a  Cobalt  pioneer,  died 
at  Sudbury.  Ontario,  on  Apr.  5.  of  an 
affection  of  the  liver,  aged  48  years.  He 
came  to  Sudbury  district  in  1S89.  and  was 
for  a  number  of  years  engaged  in  railway 
construction.  In  1906.  in  partnership  with 
P.  J.  Green,  of  Sudbury,  he  went  prospect- 
ing .ind  discovered  the  Green-Meehan  mine. 
I'e    leaves  a  widow   and    four   children. 

Albert  Smith,  a  mining  engineer,  who 
made  a  survey  of  the  mineral  resources  of 
Porto  Rico  in  1916  for  American  capitalists, 
and  previously  had  been  engaged  in  exten- 
sive exploratory  work  in  the  Andean  re- 
gions of  South  .America,  died  in  .\'ew  Y'ork 
on  Apr.  18  at  the  age  of  76  years.  He 
was  born  in  Illinois  and  had  been  a  per- 
sonal friend  of  Abraham  Lincoln  for  many 
years.  He  established  himself  in  New  York 
40  years  ago.  He  is  survived  b.v  his  widow. 
"May  Riley."   a  poetess  of  note. 

George  Ferdinand  Becker,  a  prominent 
geologist,  who  had  been  connected  with 
the  U.  S.  Geological  Survey  for  the  last 
40  years,  died  on  Apr.  21  in  Washington. 
D.  C..  ati  the  age  of  72  years.  Dr.  Becker 
was  born  in  New  York  in  1847  and  was 
graduated  from  Harvard  in  1868.  He  then 
spent  the  following  year  at  Heidelberg.  In 
1871  he  pa.ssed  the  final  examinations  at 
the  Royal  School  of  Mines  In  Berlin.  From 
1875  to  1879  he  was  instructor  of  mining 
and  metallurgy  at  the  University  of  Cali- 
fornia. He  examined  the  gold  and  dia- 
mond fields  of  South  Africa  in  1896.  and 
was  detailed  as  geologist  with  the  armv 
in  the  Philippines  during  1898  and  1899. 
At  the  time  of  his  death  he  was  In  charge 
of  the  division  of  chemical  and  physical 
research  of  the  Geological  Survey  Among 
the  various  org.'inizatlons  of  which  Dr. 
Becker  was  a  member  are  the  American 
Institute  of  Mining  and  M.'talhirglcal  Engi- 
neers and  the  Geological  Society  of  Amer- 
ica. 

Edward  Leonre  Dnfonrrq,  prominent  as 
a  mining  engineer  and  actively  engaged 
In  the  development  of  mining  '  properties 
In  ,Soulh  and  Central  America.  Mexico  and 
the  United  States,  was  munlered  recently 
by  Mexican  bandits.  He  had  been  con- 
nected with  the  Tezlutlan  Copper  Co.  New- 
York,  for  the  last  two  years,  as  a.ssistant 
general  manager  at  Texiutlan.  Slate  of 
I'uehlo.  The  details  of  the  murder  were 
given  out  by  the  company  olPclnls  to  the 
effect  that  Mr  Dufourc<|.  accomiianleil  by 
a  .Swiss  engineer  named  Orine  Galsmnn. 
set  out  from  Tealulinn  on  thi-  i-onipanv's 
railroad  line  on  Apr  IS  for  the  purpose  of 
testing  a  new  railway  gnsollne-drlven  motor 
ear.  and  were  attacked  about  four  miles 
from  the  mine  by  a  band  of  Mexican  out- 
laws Pufourcri's  Injuries  later  caused  his 
deiilh.  he  being  dlsovered  dead  with  his 
imecnsrloua  companion  liv  employees  of  the 
company  the  following  il.iv  Mr  Dufourni 
was  born  In  New  York  CItv.  Apr  6,  1870, 
and  was  graduated  from  Columbia  ITnl- 
verslty  In  1898  he  Joined  the  firm  of 
Olcott,  Feam  A   Peele.  consulting  engineers. 


Societies 


Mining  and  .Metallnrgical  Society  of 
America,  New  Y'ork  Section,  will  hold  a 
meeting  on  Apr.  30  at  the  Columbia  Uni- 
versity Club.  The  subject  for  discussion 
will  be  "Some  Economic  Aspects  of  the 
Labor  Situation." 

Joint  Meeting  of  Engiaeers  was  held  in 
Seattle  on  Mar.  27  to  hear  Calvin  W.  Rice 
discuss  the  problems  which  engineers  face 
along  organization  lines.  The  four  na- 
tional, engineering  societies  were  repre- 
sented as  well  as  the  American  Chemical 
Society,  the  Pacific  Northwest  Society  of 
Engineers,  and  the  Associated  Engineering 
Societies  of  Seattle.  About  6.i  members  of 
these  organizations  were   present. 

American  Institute  of  Electrical  Engi- 
neers and  Colorado  Av^Nociation  of  Mem- 
bers American  Society  of  Civil  Engineers 
held  a  Joint  meeting  on  Apr.  9  at  the  Den- 
ver Athletic  Club  in  honor  of  Lieut-Col. 
H.  S  Crocker.  After  the  usual  dinner. 
Colonel  Crocker  addres-sed  the  meeting  on 
the  construction  of  the  Army  supply  base 
at  Brooklyn.  N.  Y..  one  of  the  largest 
engineering    projects    of    the    V.    S.     Army. 

Iron  and  Steel  Institute,  London.  S.  W.. 
will  hold  the  annual  meeting  on  May  s 
and  9.  Papers  on  the  following  subjects 
will  be  included  among  the  many  to  be 
pre.sented :  "Modern  Steel  Metallurg}'."  bv 
C.  H.  F.  Bagley:  "Estimation  of  Phos- 
phorus in  the  Presence  of  Tungsten.  '  by  G. 
Watson  Gray  ;  "Report  on  the  Condition  of 
Belgian  Iron  and  Steel  Work  After  German 
Occupation,"  by  L.  Greiner  :  "Use  of  Pow- 
dered Coal"  by  L.  C.  Harvey :  "A  Review 
of  the  \Vork  of  the  United  States  National 
Reset  rch   Council."   by   H.    M.    Howe. 

Engineers'  Society  of  Western  Pennsyl- 
vunla  held  a  meeting  on  Apr.  12.  when 
Lieutenant  Commander  George  T.  Ladd 
made  an  address  on  the  "History  and  De- 
-scription  of  14-in.  Naval  Railway  Battery 
and  7-in.  Caterpillar  Tractor  Mounts."  On 
Apr.  15  a  meeting  was  held  and  a  paper 
on  "Gas  Warfare  at  the  Front,"  by  Lieut. 
Col.   B.  C.  Goss.  was  presented. 


Industrial  News 


Charles  Hardy,  Inc.,  announces  the  re- 
mov:il  of  the  companv  ollice  on  May  1  to 
the  Park  Row  Bldg..  New  York. 

McOraw-lllll  Company.  Inc..  has  estab- 
lisned  an  ollice  in  Buenos  Aires.  Argentina, 
at  Calle  Corrlentes.  685.  Colonel  Duncan 
N.   Hood    is  in  charge. 

Mark  R.  Lamb's  Paris  office  has  secured 
an  order  for  two  fi-ft.  Hardinge  Conical 
Mills  to  complete  the  fine-grinding  notation 
plant   of   the    Pei^arroya   Co.    in    Spain 

E.  I.  do  Pont  de  Nemours  ft  Co.  an- 
nounce that,  effective  Apr  1.  T.  E  Poremus 
has  been  transferred  to  the  E  I  du  Pont 
de  Nemours  export  company  as  g.-neral 
eastern  manager,  with  he.tdquarters  In 
Shanghai.   China. 

Chicago  Pneamntle  Tool  Co.  announces 
that  T  ,T.  Hudson  has  been  apiwlnted  act- 
ing manager  of  the  pneumatic  tool  sales 
division,  effective  Aiir.  15.  succeeding  F  H. 
Waldron.  who  returns  to  Minneapolis. 
Mlim..  as  district   manager  of  sales. 

Bailey  Meter  Co.,  Cleveland.  Ohio,  an- 
nounces the  removal  of  lis  main  otfice  and 
works  from  Boston  to  Cleveland.  Ohio,  ef- 
fective Mav  1.  The  Boston  oHi.-e.  with  II 
D.  KIsher  as  manager.  Is  retained  to  hamll. 
sales  and  engim  ering  service  work  In  tli- 
New  England  flistrlct.  For  the  present. 
New  York  and  Phlladeli>hla  districts  will  b. 
covered  from  Boston  and  all  other  districts 
will   be   covered    from   Clevel.ind. 

8.  K.  r.  Indnslrles.  \nr..  will  be  the  name 
of  a  new  companv  fortned  bv  the  combi- 
nation, effective  Mav  1.  of  the  Hess-Brlght 
Manufacturing  Co.  the  S  K  F  Hall  Hear- 
ing Co  the  Atlas  B:ill  Co  and  Ih' 
Hubbard  Machine  Co  The  new  compnnv 
will  offer  a  eotnprehenslve  line  of  hall  b«^ar 
Ings,  Including  the  Hess-Brlght  deep-groov»- 
lyt>e.  S  K  F  self-aligning  radial  and  thrust 
hearings,  and  ball-bearing  pillow-blocks  and 
shafting   hanirers. 
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The  Miiratlion  Mill  and  Machinery  Works, 

First  National  Bank  Bldg,,  Cliicago.  is 
a  new  company  that  lias  been  organized 
to  talte  over  tlie  Maratlion  inill  and  other 
equipment  formerly  manufactured  and  sold 
by  the  Johnson  Kngineering  Works.  The 
Marathon  mill  business,  having  grown  to 
such  large  proportions,  will  be  conducted 
by  the  new  company,  which  will  devote 
its  entire  attention  to  Marathon  products. 
The  Johnson  Engineering  Works  will  de- 
velop other  inventions  now  being  perfected. 
Merrill  Metallurgical  Co.,  enirineers,  of 
San  Francisco,  announce  change  in  name 
to  The  Merrill  Co.  The  expansion  of  the 
business  and  professional  work,  owing  to 
the  increased  use  of  its  apparatus  and  pro- 
cesses and  the  acciuisition  of  other  pro- 
cesses, products,  agencies  and  devices,  has 
necessitated  the  enlargement  of  its  staff 
and  facilities  and  made  advisable  the  in- 
corporation of  the  company.  The  Merrill 
Co.  takes  over  the  patents  and  commercial 
business  of  its  predecessor  and  will  continue 
to  enlarge  it«  scope  as  new  devices  and 
products  become  available.  Charles  W. 
Merrill  is  president. 


Trade  Catalogs 


Local  Battery  Telephones,  Stromberg- 
Carlson  Telephone  Manufacturing  Co.. 
Rochester.  X.  Y.  Bull.  1024:  8  x  10  :  24 
pp.  :  illustrated.  Descrii)tive  of  various 
types  of  telephones  and  fittings.  Contains 
data  on  shipping  weights,  code  and  piece 
numbers,  and  dimensions. 

Pyrometers.  The  Leeds  &  Korthrup  Co., 
4901  Stenton  Ave.,  Philadelphia.  Bulletin 
S67-B.  ;  S  X  lOJ  ;  24  pp.;  illustrated.  The 
pamphlet  discusses  the  importance  of  main- 
taining standards  and  of  checking  in  py- 
rometry.  It  points  out  sources  of  error  and 
the  remedies  for  troubles  in  tliermocouples, 
millivoltmeters.  cold  junctions  and  potepti- 
ometers,  and  outlines  a  commercial  checlc- 
ing  laboratory,  including  a  special  checking 
furnace,  precision  potentiometers  and 
standardized  tliermocouples. 

Circuit  Breakers.  The  Automatic  Reclos- 
ing  Circuit  Breaker  Co.,  Columbus,  Ohio. 
Bulletin  301  ;  SJ  x  11  ;  4  pp.  :  illustrated. 
Describes    a    ciicuit    breaker    which    opens 
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automatically  in  case  of  overload  or  vokage 
failure,  remains  open  a  definite  time  in- 
terval, regardless  of  cause  of  opening,  and 
makes  no  attempt  jto  reclose  if  a  sliort  cir- 
cuit exists,  but  closes  instantly  upon  re- 
moval of  short  circuit  or  overload.  The 
theory  of  operation,  adjustments  and  appli- 
cation of  the  device  to  various  uses  are  in- 
cluded. 

Steam  Jet  Air  Pump.  Wheeler  Con- 
denser and  Engineering  Co.,  Carteret,  N.  J. 
Bulletin  113:  S  x  10};  8  pp.;  illustrated. 
Descriptive  of  the  A\lieeler  steam  jet  air 
pump  being  manufactured  under  exclusivj 
rights  granted  by  the  Schutte  &  Koerting 
Co.,  of  Philadelphia.  The  patent  covers  the 
valuable  feature  of  two  or  more  steam  jets 
working  in  series  with  a  condenser  between 
the  jets,  permitting  thereby  the  attain- 
ment of  a  higher  efficiency.  A  description 
of  surface  condensers,  jet  condensers,  ba- 
rometric condensers,  vacuum  pans  antl 
evaporating   apparatus    is   also    included. 

Electrical  Supplies,  Westinghouse  Elec- 
tric and  Manufacturing  Co..  of  East  Pitts- 
burgh. Annual  catalog;  1264  pp.;  illus- 
trated. Descriptive  of  all  electrical  supplies 
sold  by  the  company.  Every  effort  was 
made  to  arrange  data  for  the  convenience 
of  the  customer.  A  score  of  pages  are 
devoted  to  a  cross  index,  index  to  style 
numbers  and  a  table  of  "approximate  cost 
multipliers."  which  latter  feature  is  for  the 
purpose  of  figuring  the  approximate  cost 
of  all  supplies  listed.  A  great  amount  of 
information  of  a  technical  and  engineering 
nature  is  given,  and  practical  suggestions 
are  included  for  the  use  of  many  kinds  of 
apparatus  for  the  transmission  and  utiliza- 
tion of  electric  power. 


Concentrator  and  .Amalgamator.  Erastus 
B.  Bennett,  Denver,  Colo.  (U.  S.  No.  1,292.- 
684  ;   Jan.    28,    1919.) 

Dump  Car.  Jay  B.  Rhodes.  Kalamazoo, 
Mich.,  assignor  to  Western  Wheeled  Scraper 
Co.,  Aurora,  111.  (U.  S.  No.  1,294,832  ;  Feb. 
IS,    1919.) 

Electric-Arc  Furnace.  Ivar  Rennerfelt. 
Djursholm,  Sweden.  (U.  S.  No.  1,294,830; 
Feb.    18,    1919.) 

Electric        Furnace.  Frederick        von 

fichlegell,  Evanston,  III.,  and  Charles  B. 
Fletcher,  Indianapolis,  Ind,  (U,  S,  No. 
1,294,837  ;   Feb.    18,    1919.) 

Gravity-Concentrator.  John        Becott, 

Durango,  Colo.  (U.  S.  No.  1,294,603  ;  Feb. 
18,    1919.) 

Iron.  Preparation  of  Pare.  Reinhold  K. 
Muench,  Goldfield,  Colo,  (U.  S.  No.  1,292,- 
630  ;  Jan.   28,   1919.) 

Magnetic  Separation.  Apparatus  for 
Treating  Ores  Preparatory  to  Magnetic 
Separation.  Robert  W.  Erwin.  Waukon, 
Iowa,  assigrnor,  by  mesne  assignments,  to 
Mississippi  Valley  Iron  Co.,  Wilmington, 
Del.      (U.   S.   No.   1,295.719;    Feb.    25.    1919.) 

Metal  Dust.  Apparatus  for  Manufactur- 
ing. Minton  H.  Newell.  San  Francisco. 
Calif.,  assignor  to  the  Alloys  Co..  San 
Francisco,  Calif.  (U.  S.  No.  1,295,573  ; 
Feb.   25,   1919.) 

Muffle  Furnace.  Carl  T.  Torsell,  Warren. 
Ohio.      (U.  S.  No.  1,295,637;  Feb.  25,   1919.) 

Xitrogen — Process  for  Obtaining  Nitro- 
gen from  Air.  Nobile  Carlo  Tommasi. 
Basel,  Switzerland,  assignor  to  Usines  Elec- 
triques  de  la  Lonza.  Gampel,  Switzerland. 
(U.   S.   No.    1.295.635;   Feb.   25.   1919.) 

Ocher.  Method  of  Making  Paint  Bodies. 
Edwin  T.  Goldthorpe,  Chicago.  111.,  as- 
signor of  three-eighths  to  Fred  Von  Essen 
and  three-eighths  to  William  H.  Dicks. 
Chicago,  III.  (U.  S.  No.  1,295,730  ;  Feb.  25. 
1919.) 

Ore-Treating  Apparatus.  Thomas  J.  Pen- 
nington, Naugatuck,  Conn.  <U.  S.  No. 
1,294,531  ;   Feb.    IS,    1919.) 

Pyrometer.  George  F.  Machlet,  Eliza- 
beth. N.  J.  (U".  S.  No.  1,294,688;  Feb.  IS. 
1919.) 

Rotary  ,\malgamator.  Joseph  Garside, 
Brawley,  Calif.  (U.  S.  No.  1,292,753  ;  Jan. 
2S,    1919.) 
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New  Patents 


United  States  patent  specifications  may 
be  optainert  from  "The  Engineering  and 
Mining  Journal"   at   25c.   each. 

Annealing  Furnace.  Victor  E.  Lane. 
Detroit,  Mich.  (U.  S.  No.  1,292,617;  Jan. 
28,    1919.) 

Breast  Car  for  Mines.  Rasmus  Christian- 
sen. Black  Diamond.  Wash.  (U.  S.  No. 
1,294,619  ;   Feb.   IS,   1919.) 


Editorial  Correspondence 
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SAX   FB.\XCISCO,   CALIF. — Apr.   19 

Argonaut  Sline  wa.s  reopened  after  re- 
cent fire  on  the  39  level  for  inspection  on 
Apr.  12,  and  no  sign  of  tire  was  discovered. 
A  small  fire  revived  above  the  39  level  on 
the  night  of  Apr.  12.  and  bulkheading  was 
necessary  at  the  33  level.  No  damage  was 
done  to  the  electrical  equipment,  and  the 
water  was  soon  under  control.  One  million 
cubic  feet  of  carbon  dioxide  was  used.  Nor- 
mal operations  are  expected  to  be  resumed 
soon. 

Mill  Shipments  From  Comstock  Northend 
Mines  in  the  second  half  of  March  totaled 
1164  tons,  of  a  total  value  of  $24,877.  The 
entire  tonnage  was  from  the  Ophir  and  Con- 
solidated Virginia  In  the  week  ended  Mar. 
22  Ophir  shipped  291  tons  and  Consolidated 
Virginia  229  tons,  having  a  total  value  of 
$10,410.  In  the  week  ended  Mar.  29  Ophir 
shipped  340  tons  and  Consolidated  Virginia 
304  tons,  having  a  total  value  of  $14,467. 
The  average  of  ore  trom  Ophir  ran  from 
$17.91  to  $25.75  per  ton  and  from  Consoli- 
dated Virginia  the  average  was  from  $18.79 
to  $22.70  per  ton.  Ophir  produced  ore  in 
the  second  week  running  as  high  as  $35 
and  $53  per  ton.  These  higher  grades  of 
ore  came  from  the  1900  level.  Consolidated 
\'irginia  extracted  ore  from  the  2150  level 
running  as  high  as  $24.  The  Mexican  mill 
ran  87 'T  of  the  time  in  the  first  week  and 
OOi^r  of  the  time  in  the  second  week  and 
shipped  11  bars  of  bullion,  valued  at  $26,000, 
to  the  Carson   mint. 

DEXVEB,    COLO. — Apr.    20 

The  Leadville  Labor  Situation  is  rather 
complex.  Owing  to  the  drop  in  metal 
prices,  the  mine  owners  say  they  are  un- 
able to  pav  $4.50  per  day  and  operate  at 
a  profit.  I'hey  are  offering  $3.75.  but  this 
is  declined  by  the  men.  who  claim  they 
cannot  live  on  that  wage,  and  the  owners 
admit  there  is  much  truth  in  this  argu- 
ment. Therefore,  without  some  change  in 
the  situation,  the  Leadville  properties  must 


close  down.  There  is  an  ab.sence  of  bit- 
terness, as  the  companies  have  made  a 
frank  declaration  and  the  men  understand 
the  conditions.  It  has  been  suggested  that 
the  employers,  in  order  to  establish  their 
position,  turn  the  mines  over  to  the  men 
to  operate,  which  would  be  an  interesting 
experiment  and  probably  would  remove  all 
doubts  as  to  the  prospect  of  profit  under 
the  high  scale  of  wages  under  which  these 
projierties  have  been  operatiing.  The  em- 
ployers declare  that  if  it  were  not  for 
the  fact  that  a  great  many  of  their  work- 
ers have  their  homes  in  the  vicinity  of 
Leadville,  they  \\ould  advise  them  to  seek 
employment  in  mining  districts  where  a 
$4.50    wage    is    paid. 


IDAHO — .-Vpr. 

and  Geology 


WALLACE, 

State   Bureau   of 

created  at  the  last  session  of  the  Idaho 
Legislature,  with  an  appropriation  of  $15.- 
000  for  its  maintenance  for  the  years  1918- 
19.  The  bureau  will  be  under  the  super- 
vision of  a  board  composed  of  the  Gover- 
nor, Inspector  of  Mines.  Dean  of  the  School 
of  Mines,  head  of  department  of  geology 
of  the  School  of  Mines  and  president  of 
the  Idaho  Mining  Association.  The  board 
met  at  Boise  on  Apr.  6  to  effect  organiza- 
tion. The  work  of  the  bureau  will  be 
largely  in  cooperation  with  the  U.  S.  Bureau 
of  Mines,  and  the  Federal  Government  will 
appropriate  an  amount  equal  to  that  pro- 
vided by  the  state,  and  will  publish  bulle- 
tins from  time  to  time  giving  the  result  of 
mineral  and  geological  investigations  and 
research   work. 

SALT  LAKE  CITY,  UT.\H — Apr.  17 
The  Utah  Copper  Co. — charging  illegal 
assessment  and  collection  of  taxes  against 
Salt  Lake  County — has  filed  suit  to  recover 
$158,520,  alleging  that  the  comp.any  under 
protest  had  paid  a  tax  of  $79,804  and  in 
1918  a  tax  of  $78,625  on  mill  tailings  from 
the  Garfield  plants  of  the  company  and  call- 
ing into  question  the  right  of  the  county  as- 


sessor to  levy  the  tax.  Damages  of  $3000 
are  asked  on  each  of  the  tax  collections 
mentioned,  all  costs  of  litigation,  and  in- 
terest at  the  rate  of  8  per  cent, 

rtah  Chapter  of  the  American  Mining 
Congress  is  interesting  itself  in  the  plan  of 
Senator  King,  of  this  state,  to  obtain,  if 
possible,  national  legislation  whereby  lo- 
cators of  mining  claims  will  be  permitted 
to  obtain  patents  locally — the  state  district 
court  in  the  district  wheret  the  land  is  situ- 
ated conducting  examinations  as  to  patent — 
without  reference  to  Washington.  At  a 
meeting  called  by  invitations  sent  out  by 
the  chapter,  and  held  on  the  evening  of 
Apr.  15.  Senator  King  outlined  his  propo- 
sition, which  met  the  approval  of  those 
attending.  The  plan  is  considered  to  be 
advantageous  in  that  it  offers  a  saving  in 
formalities  and  in  red  tape.  Also,  those 
nearer  at  hand  will  naturally  be  better 
informed  as  to  conditions  obtaining  on  the 
ground    in    question. 

Change  in  Leasing  S.vstem  of  mineral 
lands  belonging  to  the  state  has  been  ef- 
fected whereby  long-term  leases  will  be 
given,  royalties  paid  according  to  the  value 
of  the  product  extracted,  and  a  minimum 
rental  of  50c.  an  acre  charged,  in  case 
royalties  do  not  exceed  this  amount.  The 
State  Board  of  ISqualization,  which  has  the 
matter  in  charge,  reserves  the  right  of  re- 
vision of  the  terms  of  leases  ever>'  20 
years  as  well  as  of  the  amounts  of  royalty 
paid.  Under  the  new  s>'Stem  the  size  of 
the  tracts  offered  for  lease  is  fixed  at  not 
to  exceed  four  sections,  or  2650  acres,  tracts 
of  n  jt  less  than  this  size  being  considered 
necessary  to  make  coal  lands  attractive. 
At  present  lands  in  larger  tracts  are  leased 
for  short  terms  on  a  minimum  rental — 2. 
5.  or  10c.  an  acre.  In  what  way  leases 
now  in  force  and  coming  under  the  new 
system  will  be  treated  has  not  yet  been 
decided.  Some  lessees  h.ave  already  come 
before  the  board,  it  is  stated,  with  requests 
for  extensions,   of  course   preferring   to   let 
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their  leases  run  out  under  the  old  system. 
Whether  such  an  arranirement  can  be  made 
is  not  known.  It  is  possible  th.il  present 
lessees  will  be  ^ven  the  riKht  to  convert 
their  lea.ses  Into  leases  oper.ited  under  the 
new  system,  if  they  are  willinK  to  surrender 
present  leases  as  soon  as  the  new  law 
goes  into  force,  which  will  be  on  May  12. 
It  Is  a  question  of  the  advantage  of  long- 
term  leases  with  higher  rental  as  compared 
to  short-term  leases  under  lower  rental, 
and  the  matter  of  improvements  made  and 
possibly  surrendered  later.  The  greater 
prirt  of  the  area  to  which  the  new  ruling 
applies  is  oil.  gas.  and  phosph.-ite  land. 
There  has  been  conflict  with  the  Federal 
Government  with  respect  to  the  ownership 
of  the  coal  lands. 

HOrOHTON,    MICH. — .4pr.     19 

Plot*-r.la»!t  Rooflng  for  Stamp  Mills  of 
the  Quincv  Mining  Co.  has  been  used  In 
esttensive  additions  to  the  plant  at  Mason. 
Mich.,  and  the  cost  is  little  beyond  that 
of  ordinary  mill  roofing.  The  glass  roof 
pro\ndes  a  maximum  of  daylight.  Quincy's 
mill  additions  will  pro\ide  room  for  re- 
grinding  mills  and  new  tables.  Quincy's 
new  hoisting  plant,  at  No.  2  shaft  at  the 
mine,  will  house  a  hoist  with  a  capacity 
of  14.000  ft.  Building,  complete,  cost  $75.- 
000,  including  cost  of  concrete  foundations 
for  engine.  Quincy's  ore  now  comes  from 
the  greatest  depth  opene<l  in  the  Michigan 
district,  and  the  increase  in  copper  content 
indicates  that  the  Pewabic  lode  is  an  ex- 
ception to  the  general  rule  of  the  district 
that   contents  diminish   with   depth. 

Bxceptionailjr  l.ow-PhoRphornN  Ore  of 
high  grade  has  been  cut  at  the  Indiana 
mine.  Iron  River,  in  an  exploration  drift. 
The  mine  has  been  noted  as  a  producer  of 
low-phosphorus  ore.  averaging  from  .007 
to  .01  c^  but  the  iron  content  of  its  ore  has 
been  about  36 ""J.  with  about  the  same  in 
silica.  But  now  a  drift  has  cut  30  ft.  into 
a  lens  of  high-grade  ore  assaying  at  the 
breast  50. 50'^  iron  and  .003'',  phosphorus. 
This  is  perhaps  the  lowest  phosphorus  as- 
say ever  made  in  the  Lake  Superior  region 
on  untreated  ore.  It  is  said  that  the  aver- 
age of  the  drift  is  about  the  same  as  this 
assay.  It  is  not  believed  that  any  con- 
siderable body  of  such  ore  exists ;  pockets 
of  high-gr.-ide  and  low-phosphorus  iron 
are  not  uncommon  in  that  neighborhood. 
Pewabic's  present  shipments  run  .01%  phos- 
phorus, and  the  old  Forest,  which  is  on 
the  same  formation  as  Indiana,  mined  about 
10.000  tons  of  very  low  phosphorus  ore. 
after  which  the  lessee  gave  up  his  lease, 
after  having  spent  about  $200,000  in  devel- 
oping the  mine.  The  Indiana  belongs  to  the 
Thomas  Furnace  Co..  of  Milwaukee,  which 
is  the  only  producer  of  low-phosphorus 
pig   Iron    In   the   West. 

Rxodaa  of  Worklngmen  from  the  Michi- 
gan copper  district  continues.  275  receiving 
settlements  during  the  last  week.  Forty 
men  were  laid  off  at  Allouez.  50  at  Osceola 
and  more  at  Centennial.  Isle  Royale  con- 
tinues to  drop  men.  and  rnck  shipments 
are  now  at  the  rate  of  only  60.000  tons 
per  month,  necessary  to  keep  the  mill  at 
Houghton  operating.  The  overflow  last 
week  tot.-iled  300  tons.  Superior  rock  now 
goes  to  Tamamck  mill.  The  old  O.sceola 
mine  has  rut  down  from  80  lo  60  cars. 
Centennial  plans  an  elaborate  scheme  dl 
development  with  further  curtailment  in 
cnpi>er    output. 

Calumet  *  Heola  is  now  building  ma- 
chinery for  the  additional  flotation  plant 
at  mills.  Dismantling  of  shaft  rockhouse 
at  No.  2  Hecla  continues.  Pillars  have  been 
taken  out  up  to  7th  level  Plenty  of  rich 
rock  above  cannot  be  moved,  as  sur- 
face plant  valued  at  $500,000  Is  situated 
above  .\'o.  12  Hecla  now  used  exclusively 
for  timber  and  supplies.  It  will  be  fotir 
months  before  the  miners  hole  through  for 
the  lateral  to  permit  transfer  of  Ilecl.i 
rock  lo  l{ed  Jacket  shaft.  No  3  Tamarack, 
now  part  of  Cnlumet  &  Hecla.  Is  working 
only  one  shift. 

Dl'MTTH,  MINN. — Apr.  17 
I.ow-«ri»de  Iron  Orex  of  the  I..nke  Su- 
perior district  are  receiving  a  constantly 
Increasing  amount  of  nitentlon.  and  they 
■nre  ihe  tiiih).  rf  nf  n  Rpreinl  Inilletin  recently 
'  •    '       •■  riment    station    of 
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by  one  or  the  other  of  these  methods. 
There  are  untold  millions  of  tons  of  iron- 
bearing  material  in  addition  to  these  which 
are  not  susceptible  to  treatment  under  any 
of  the  processes  mentioned  as  far  .as  they 
have  been  developed,  and  it  is  to  these  that 
attention    is    directed. 

Opening  of  Navigation  for  Iron-Ore  Ship- 
nient!<  from  the  head  of  the  L:ikes  came 
at  the  earliest  date  in  41  years  when  on 
.\pr.  12  the  steamer  'Pargny."  of  the  Pitts- 
burgh Steamship  Co.s  fleet,  entered  Duluth 
harbor  light  for  ore.  On  the  same  date  the 
Hull  pit  of  the  Oliver  Iron  .Mining  Co. 
started  shipments*,  and  the  other  mines  of 
the  company  are  starting  one  by  one.  Al- 
though a  number  of  mines  are  now  ship- 
ping, there  is  not  the  enthusiasm  to  start 
that  has  characterized  the  last  two  seasons. 
With  considerable  ore  on  .stock  at  lower 
Lake  ports,  and  more  or  le.ss  uncertainty 
of  the  probable  ultimate  requirements  for 
this  year,  it  is  generally  considered  that  the 
first  "half  of  the  season  will  be  rather  .slow. 
In  addition  to  a  new  ore  dock,  the  Huluth. 
Missabe  &  Northern  R-R  will  facilitate 
shipments  with  13  new  locomotives  of  the 
Sante  Ff  type,  capable  of  handling  a  train 
of  100  ore  cars  and  replacing  the  present 
super-heated  type,  which  have  handled  only 
75  at  best.  Operators  have  been  worried 
over  a  rumor  to  the  effect  that  demurrage 
will  be  charged  on  loaded  ore  cars  during 
the  coming  sea.«on,  and  it  is  hardly  possible 
to  estimate  the  inconvenience  and  added 
cost  which  would  result  under  such  an  ar- 
rangement. Heretofore  shippers  have  been 
allotted  a  proportion  of  the  storage  capacity 
of  the  railroads  based  on  their  total  ship- 
ments and  have  been  expected  to  keep  with- 
in that  allotment.  With  few  exceptions  this 
arrangement  has  worked  out  satisfactorily 
and  to  the  general  advantage  of  all  ship- 
pers. The  reduction  of  rates  from  $1  a  ton 
down  to  a  more  reasonable  figure  has  been 
unofliciallv  denied,  and  it  is  not  expected 
that  any  relief  will  be  had  in  this  quarter 
during  the  present  season.  The  fight  for 
a  reduced  rate  will  be  continued. 

PHOENIX.  ARIZ. — Apr.  18 
Salt  of  Copper  Queen  Oold  Mining  Co. 
against  Arizona  Binghamton  Copper  Co. 
has  been  brought  alleging  failure  of  the 
latter  company  to  handle  100  tons  of  Copper 
Queen  ore  per  day  in  the  Arizona  Bingham- 
ton mill.  Damages  .are  claimed  to  the 
amount  of  $118,000.  The  defence  holds 
that  ther^  was  no  breach  of  contract,  and 
that  the  company  was  ready  and  willing  to 
mill  the  ore,  but  that  the  Copper  Queen 
refused  to  m.ake  delivery.  The  plaintiff  is 
represented  by  Attorneys  Norris.  Spaulding. 
Favnur.  and  Wester\-elt.  of  Pre.scott.  the 
defendant  by  Attorneys  BuHard  and  I.,ewis, 
ot  Phoenix.  The  case  Is  being  tried  In  the 
Superior  Court  of  Yavapai  County  before 
.ludge  Sweeney. 

JEROME,  ARIZ. — Apr.  18 
The  Haulage  Tunnel,  12.3S4  ft.  long,  re- 
cently broken  through  into  the  1300  level 
nf  the  United  Verde  Extension  mine  after 
several  rears  of  driving,  will  prove  to  be 
an  important  factor  in  the  mining  work 
in  this  district.  A  drift  was  started  from 
the  mine  end,  and  a  shaft,  the  Texas,  was 
started  midway.  BO  ft.  from  the  tunnel 
line.  From  the  shaft  crosscut,  at  the 
depth  of  595  ft.,  tunnel  headings  were 
started  In  both  directions,  much  Impeded 
hv  an  excessive  flow  of  water,  that  was 
drained  when  the  portal  and  Texas  east 
headings  met.  Work  on  the  mine  end 
then  had  to  be  suspended  on  account  of 
water,  and  the  tunnel  heading  was  rushed 
ahead,  merely  drift  size,  to  secure  drain- 
ng»'  at  the  earliest  possible  d:ite.  Now  the 
last  300  ft.  will  be  enlarged  to  the  tunnel 
dimensions,  11  ft.  wide  and  10  ft.  S  In.  In 
mnximnm  height.  Thi're  will  be  clearance 
above  the  broad-gage  track  of  9  ft.  fi  In. 
Much  of  the  timnel  Is  to  be  concreted, 
through  the  bad  ground,  and  n  concrete 
ditch  IS  In.  wide  and  12  In.  de.-p  will 
be  provided  at  one  side  for  drainage  Thero 
Is  no  exi)eclntlon  that  the  tunnel  will  l>o 
readv  for  operation  within  six  months  t^r»» 
IHirketM  have  been  ennstnicteil  within  the 
mine  from  which  30-ion  hoiiper  cars  will 
b-  loaded  Kleelrlcllv  will  be  the  motive 
IKiwer,  The  shafts  will  be  used  hereafter 
for  lowering  men  and  for  hoisting  ma- 
lerlnl  The  long  surface  tramway  will  net 
be  needed  again  It  happ«»ns  that  the 
reienl  strike  and  the  rnndllinn  of  the 
.opper  market  have  left  the  two  larger 
mlni-fl  of  this  cnmp  unimpeded  In  the  work- 
ing out  of  grenl  development  plans  that 
hardly  could  he  carrle*!  out  simultaneously 
with    normal    ore    proiluetlon 

sroKANB.    WASH,— Apr.    1» 

The  Inlrr-Monntnln  Copper  Mining  Co., 
In  the  Sallese  district  of  Idaho.  Is  plan- 
ning lo  eslnhllsh  n   line  of  trucks  lo  Irnns- 


port  its  ore  from  the  mine  to  the  railroad 
at  Iron  Mountain.  It  is  reported  that 
county  officials  will  cooperate  with  the 
mining  company  to  build  a  good  road  on 
the  grade  of  the  private  railroad  which 
formerly  operated   from    Iron    Mountain. 

Waste  Dumps  left  many  years  ago  in  the 
\-icinity  of  Nesi>«'Iem  by  miners  searching 
for  gold  are  yielding  returns  to  the  Great 
Metals  Mining  and  Milling  Co.  .\  100-ton 
mill  was  constructed  List  year  at  the  falls 
of  the  Nespelem  River,  about  three  miles 
from  the  townsite  of  that  name.  Water 
concentration  and  flotation  was  installed 
and  i^covery  of  80Tc  to  date  has  been 
made.  Newly  mined  ore  has  In  many  cases 
shown  a  recovery  of  90Sc. 

DE.^DWOOD.  S.  D. — Apr.  19 
I.abor  Coodiliono  have  become  somewhat 
relieved,  and  there  is  a  daily  return  of 
miners  from  the  copper  districts  of  Mon- 
tana. With  a  continuation  of  this  Influx 
it  is  safe  to  assume  that  the  labor  situation 
will  return  to  normal  before  the  end  of  this 
year.  During  1918  the  gold  production  of 
South  Dakota  showed  a  decrease  in  value 
amounting  to  $800,000  in  comparison  with 
the  average  annual  output.  This  was 
caused  by  the  scarcity  of  labor  and  should 
he  overcome  this  present  year.  The  outlook 
is  encouraging,  and  several  new  enterprises 
are  completing  arrangements  to  develop 
some  of  the  better  idle  properties  in  the 
district,  and  considerable  new  activity  is 
looked  for. 

BIRMINGHAM.    AI,A. — Apr.    19 

Iron  and  Steel  Indnalry  shows  little 
change  for  the  first  half  of  April,  the  gen- 
eral opinion  being  that,  once  the  uncertainty 
now  existing  is  passed,  the  prosiK-ct  will  be 
bright  for  a  resumption  of  all  operations 
on  a  full  schedule.  Oflicial  figures  just 
published  for  pig-iron  production  show  the 
.\labama  furnaces  produced  during  1918  a 
total  of  2.587.852  tons,  .is  against  1917  pro- 
duction of  2.953,705  tons  and  1916  output 
of  2.762,885  tons  This  record  for  1918  is 
considered  good  in  comjiarison  with  the  two 
preceding  years  on  account  of  the  extreme 
labor  shortage  of  1918.  This  is  owing  to 
the  fact  that  about  SO""'  of  the  labor  of 
this  district  is  composed  of  negroes,  and  as 
a  lai^e  number  of  labor  battalions  as  well 
as  cotnbat  units  were  formed  of  negroes  In 
the  making  of  the  .\nny.  this  district  was 
seriously  affected  by  the  draft. 

GREENWOOD.    B.    C. — Apr.    18 

Greenwood  Smeltery,  now  Idle,  may  be 
operated  upon  a  coSperativc  basis  If  plans 
mature  which  were  discussed  at  a  meet- 
ing of  A.  H.  Rogers,  consulting  engineer 
for  the  Canada  Copper  Corporation.  Ltd.  : 
Oscar  I^achmund.  metallurgical  engineer, 
and  a  committee  of  the  citizens  of  Green- 
wood. Mr.  Lachmund.  who  Is  acting  in 
an  advisory  capacity  to  the  citizens,  hopes 
that  some  arrangement  may  be  reached 
whereby  the  residents  of  Greenwood  m.iy 
realize  their  ambition  that  the  plant  shotild 
be  reopened  and  minit\K  operations  in  the 
district  resumed.  Mr.  Rogers.  It  Is  under- 
stood, was  asked  to  place  a  price  on  the 
plant  and  complementary  equipment,  and 
in  the  event  terms  are  satisfactory,  the 
citizens,  who  are  a  unit  in  the  matter, 
may  arrange  to  take  over  the  property, 
with  .1  view  to  openmg  II  on  a  cortpera- 
tlve  basis.  Mr.  Lachmund  In  an  Inter- 
view said  that  there  was  much  to  eni'our- 
age  the  prospector  in  the  country  about 
Greenwood  and  In  the  Slocan  division. 
The.se  fields  were  likely  to  liecome  attrac- 
tive to  returned  soldiers,  and  their  attrac- 
tiveness would  be  increased  with  the  carry- 
ing out  of  the  government's  policy  of  the 
establishment  of  sampling  works  In  vari- 
ous mining  sections  of  the  province. 

VANCOVVEB.    B.    C. — Apr.    tl 

llyalt  Steel  Prodnrta,  i.ld..  of  Granville 
Island  has  taken  over  the  Canadian  Metals, 
Ltd,  Tudhope  I'llectric  Metals.  Ltd..  and 
the  steel-rolling  mills  at  Port  Moody.  B.  C. 
The  new  concern  thus  be<-omes  one  of  the 
largest  Iron  and  steel  Industries  In  western 
Canada,  and.  with  the  greater  faciillies 
obtained  through  the  fusion  of  Interests, 
the  ctimj>rtnv's  operations  will  be  conslder- 
nblv  extended.  Tlie  Important  branch  of 
the  Induslrv  Is  steel  m.iniifacture.  It  being 
ns."erled  that  tests  conducted  at  the  Tud- 
l.n|»e  plant.  False  Creek,  have  established 
its  iiracllcabllllv.  Operating  a  three-phase 
ele.iric  arc  six-ton  furnare,  of  ISOO-kw. 
caivieltv.  steel  has  be.  n  iMnired  and  de. 
rinred  to  be  of  the  highest  quality.  Th* 
comiiany's  Intention  Is  to  inaK..  111,.  tuKots 
at  this  plant  and  roll  them  at  the  Port 
Moodv  Mills.  For  some  time  low-phosphor- 
ous pig  Iron  has  been  manufactured  at 
the  Tudhope  plant.  The  company  has  Its 
own    power    substation. 
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ALABAMA 

Jefferson    County 

INGALLS  IRON  (Birmingham) — An- 
nounced during  second  week  of  April  that 
contract  was  secured  for  construction  of 
20  steel  containers,  capacity  10  tons  each, 
to  be  completed  by  May  10.  tor  use  for 
Warrior  River  transportation  "service. 

REPUBLIC  STEKL  AXD  IRON  CO. 
(Birmingham) — Has  under  construction  at 
Crown  ore  mines  at  Houston.  Ala.,  a 
washer  of  about  700  tons'  daily  capacity,  to 
be  completed  probably  during  the  first  part 
of  May.  Spaulding  mine,  owned  by  this 
company,  had  an  increased  production  for 
last  month  comparing  with  tlie  previous 
month.  Installation  of  new  compressor 
completed.  Production  at  Raimund  group 
of  mines  shows  increase  for  March  over 
February,  but  not  eciual  to  furnace  con- 
sumption   for    same    period. 

WOODWARD  IRON  COMPANY  (Birm- 
ingham)— Has  sold  considerable  iron  ahead, 
but  consumers  are  holding  up  delivery.  Not 
until  market  improves  will  there  be  gen- 
eral resumption  of  operations  at  furnaces. 
At  first  proposed  to  extend  curtailment  of 
output  at  mines  and  furnaces  only  until 
Apr.  1,  but  decided  not  to  start  up  until 
improvement  is  shown  in  demand  for  iron. 

ARIZONA 

Cochise     County 

SHATTUCK  ARIZONA  (Bisbee) — Pro- 
duction for  March  was:  2452  lb.  copper, 
27,067  lb.  lead.  200  oz.  silver.  47  oz.  gold. 
For  quarter  ended  Mar.  31.  as  follows: 
1,000.844  lb.  copper.  678,914  lb.  lead,  44.129 
oz.   silver.    160.06   oz.    gold. 

Mohave  County 

DOROTHY  (Chloride)  — Shipping  from 
5-ft.   vein. 

MIDDLE  GOLCOND.\  (Chloride) — Sold 
to  Li.  R.  M.vers  and  others,  of  Minneapolis, 
already  owners  of  Oolconda  and  O'Dea 
property  side-lining  Middle  Golconda.  Deep 
tunnel  to  be  driven  under  consolidated 
property,  draining  it  and  cutting  veins. 
Golconda  is  developed  800  ft.  deep  by  1400- 
ft.  incline.  About  $500,000  involved  in  pur- 
chases and  development  fund. 

GROVE  (Hackberry) — Shipping  to  El 
Paso. 

CYCLOPIC  (Kingman) — Sold  by  S.  C. 
Bagg  to  Thomas  Bell,  who  will  enlarge 
cyanide   plant   and    operate   three   shifts. 

ADAMS  (Oatman)  —  Unwatered  and 
drifting   started. 

LAZY  BOY  (Oatman) — Contracted  for 
500  ft.   of  lateral  development. 

LEXINGTON  (Oatman) — Crosscut  near- 
ing  vein  on   250  level. 

Pima   County 

CLARK  (Ajo) — Sam  Clark  will  build 
small  leaching  plant  at  Clarkston  :  will  haul 
ore  from  property,  five  miles  distant. 

EL  TIRO  (Silver  Bell) — Tucson  and  east- 
ern capital  enlisted  :  lately  leased  by  for- 
mer manager,   Percy  Williams. 

MINER.\L  HILL  (Tucson) — To  have 
$100,000  concentrating  mill  20  miles  south 
of  Tucson.  On  340  level  developed  5% 
coppei*  ore.  found  again  on  drifting  on  BOO 
level.  Mainly  Pittsburgh  capital.  U.  A. 
Fritschie.    manager. 

RED  CLOUD  (Tucson) — Shipping  rich 
lead  carbonate  ore  recentl.v  cut.  Owned 
by  Cerro  Colorado  company.  In  Pantano 
section,   in   Empire  district. 

Pinal   County 

RAY  CONSOLIDATED  (Ray) — New  No. 
4  shaft  change  house,  heating  plant,  and 
elevator  man-hoist  ready  for  operation. 
No.  1  shaft  hoist  overhauled  after  eight 
years  of  continuous  operation. 

TROY-ARIZONA  (Ray) — Old  Pratt  tun- 
nel reopened  to  within  160  ft.  of  orebody. 
but  thence  found  so  badly  raved  that  en- 
'tirely  new  tunnel  to  be  driven  for  rest  of 
distance  by  J.  C.  Devine,  manager.  Leases 
developed  new  orebody  on  Rattler  claim. 

FORTUNA  (Superior) — Preparing  to  re- 
sume  work   on   large   scale. 


.M.VGMA  (Superior) — Little  shrinkage  of 
output.  Drifting  on  1800  k-vei  :  deeper  ex- 
ploration will  be  by  drilling.  Nothing  done 
with  parallel  zinc  vein  cut  several  years 
ago. 

SILVER  KING  (Superior) — Planned  to 
sink  new  shaft  to  1000  ft.,  for  development 
outside  of  old  workings ;  expected  to  fur- 
nish ample  ore  for  much  larger  mill.  Settle- 
ment announced  of  suit  of  Robert  Bowen 
for  a  twelfth  interest. 

Santa    Cruz    County 

CASTLE  BUTTE  (Patagonia) — Leased 
by  James  Keating  and  E.  H.  Evans  to  Mc- 
Call  &  Ismond.    Silver-gold-copper  property. 

CHIEF  (Patagonia) — Deep  shaft  to  be 
sunk  by  A.  H.  Glidewell.  Adjoins  World's 
Fair,  mainly  owned  by  E.  E.  Bethel  and 
Bracy  Curtis,   latter  a  Nogales  banker. 

CONSOLIDATED  ARIZONA  COPPER 
(Patagonia) — W.  J.  Mitchell  driving  shaft 
to  500  ft.   from  present   200  level. 

MOWnY  (Patagonia) — Strike  of  silver- 
lead   ore   reported. 

Yavapai  County 

UNITED  VERDE  EXTENSION  (Clark- 
dale) — Completely  shut  down.  Production 
was  at  rate  of  about  56.000.000  lb.  copper 
annually.     Labor  strike  in  district. 

UNITED  EASTERN  (Congress  Junction) 
— Resumption  of  milling  promised.  Said 
to  have  large  deposits  of  gold  ore  ready 
for  sloping. 

GRAND  ISLAND  (Jerome) — Crosscut- 
ting  on  .500  level,  with  occasional  showings 
of  copper  sulphides. 

UNITED  VERDE  (Jerome) — Completely 
shut  down.  Production  was  about  72.- 
000,000  lb.  copper  annually.  Labor  strike 
pre\-ails   in    district. 

ABK.\>'SAS 
Boone    County 

GLORIA  (Zinc) — Operating  zinc  mine  : 
has  just   installed   new  air  compressor. 

HARVEY  (Zinc) — Operating  silica;^' 
mine  in  Coon  Hollow:  nxaking  good  produj 
tion  of  hand-cobbed  silicate;  selling  just 
enough  at  present   price  to  i)ay  expenses. 

TAR  KILN  (Zinc) — Operated  by  Mag- 
nolia Mining  Co.  ;  lately  encountered  rich 
body  of  zinc  ore    in   lower  ground. 

CALIFORNIA 

Amador  County 

HIGH  GRADE  QUARTZ  on  Doak  Ridge, 
between  Cook  Station  and  Blakely.  reported 
b.v   Charles   Stirnamaa,   of  Jackson. 

Calaveras    County 

MORGAN  (Carson  Hill) — Clean-up  of 
mill  and  cyanide  plant  for  15  days  in  March 
amounted  to  $29,400.  Recently  purchased 
by  Carson  Hill  Gold  Mines  Co.  ;  W.  J.  Lor- 
ing,   general  manager. 

Modoc    County 

HESS  (Adin) — Good  ore  in  new  territory 
developed  during  winter.  Extraction_  and 
milling  resumed  since  weather  permitted. 
Peter   Keegle  operating   under   lease. 

Riverside    Count.v 

FELDSPAR  DEPOSIT  near  Lakeview. 
receiitlv  purchased  of  Robert  Kinser  by 
H.  E.  Fouch.  of  Orange,  and  Mr.  Bryant, 
of  Los  Angeles,  to  be  operated.  Mill  to 
be  installed  immediately.  Product  to  b  ■ 
used  in  manufacture  of  floor  tiling. 
Shasta    County 

NUGGET  in  Jake  Bleshek's  cleanup  in 
Plat  Creek  district  near  Keswick  was  val- 
ued at  $117.20.  On  the  same  day  the 
smaller  nuggets  and  colors  brought  the 
one-day  cleanup  to  $200.  Recently  a  school- 
boy picked   up   a   $6.45   nugget. 

SHASTA-BELMONT  (Copper  City)  — 
Lower  tunnel  intersected  orebody.  Gold 
and  silver  occurs,  with  copper.  Believed  to 
be  continuation  of  the  Bull  Hill  vein 
system. 

AFTERTHOUGHT  (Ingot) — Extraction, 
development,  and  treatment  of  copper-zinc 
ores  resumed  after  three  months*  shutdown. 
Flotation  plant  again  in  operation,  and  re- 
verberatory  furnace  will  start  Apr.  15. 
Employ  50   men. 


BULLY  HILL  MINING  CO  (Winthrop) 
— New  office  and  assay  building  destroyed 
by  fire  Apr.  10.  Flotation  plant  also  caught 
fire,  but  extinguished  without  great  dam- 
age. Postoffice.  express.  and  railroa^I 
offices  destroyed.  Total  damage  about 
•tSOOO.      Origin   of   fire   unknown. 

San  Diego  County 

NORTH  HUBBARD  (Julian)— Modern 
iTiill  installed  and  development  and  extrac- 
tion to  be  increased.  J.  W.  Lyon,  superin- 
tendent. 

Sierra    County 

KIRKPATRICK  (Downieville) — New  mill 
crushing  cemented  gravel.  Large  deposil 
developed. 

BROWN  BEAR  (Downieville) — Softer 
ground  encountered  as  tunnel  advances  to- 
ward channel  rim.  Rich  gravel  worked  o;i 
both  sides. 

Tulare    County 

PORTERVILLE  MAGNESITE  (Porter- 
ville) — Orders  for  20  cars  of  calcined  pro- 
duct caused  resumption.  Other  large  orders 
expected. 

Tuolumne  County 

McCORMICK  CHROME  (Sonora) — Op- 
tioned by  C.  S.  Maltby,  of  San  Francisco. 
Unwatering  started.  Product  shipped  to 
Colorado  by  McCormick   last   year. 

COLORADO 

Boulder    CDunty 

BOULDER  ORE  SAMPLING  CO.  (Bould- 
er)— This  community  sampler  in  operation 
for  three  weeks.  Four  to  five  men  have  been 
required  to  handle  the  ores.  Timothy  O'Con- 
nor is  secretary :   H.    A.    Fry,   manager. 

SLIDE  MINING  AND  MILLING  CO. 
(Boulder) — Operations  resinned.  During 
April.  25  to  30  men  will  be  engaged.  Large 
qu.antity  of  low-grade  milling  ore  is  in  mine 
and  on  dumps.  Estimated  that  ore  averag- 
ing about  $3  a  ton  can  be  treated  at  a 
profit.  Flotation  equipment  installed.  George 
W.    Teal,    manager. 

Clear     Creek    County 

CHARTER  OAK    (Idaho  Springs) — Shaft 
being    unwatered    and    rctimbered    prepara- 
tory to  resumption  of  development  work. 
San  Juan   County 

ECHO  SILVER-LEAD  MINING  (Silver- 
ton) — Producing  four  carloads  silver-lead 
concentrates  monthly.  Reported  to  contain 
65  9^  lead  and  125  oz.  silver  per  ton.  Zinc 
concentrates  carry  40  to  45%  zinc  and  60 
oz.  silver  per  ton.  Zinc  concentrates  being 
stored  awaiting  better  market.  Mine 
equipped  with  two-bucket  tramway  con- 
nected with  standard  tramway  by  which 
deliveries    are    made    to    mill. 

RADIANT  M.  &  R.  CO.  (Silverton)  — 
Secured  working  lease  on  Rubey  ;  plans  for 
considerable  development.  H.  M.  Kingsley, 
manager. 

Teller  County 

MARY  McKINNEY  (Anaconda) — Ten 
sets  of  lessees  operating  properties.  Six 
at  work  adjacent  to  main  shaft.  Two 
operating  through  Anaconda  tunnel  Vic- 
lory  Gold  Mining  Co.  operating  through 
Howard  shaft.  J.  C.  Stumpff  is  operating 
the  Lone  Star  property.  J.  L.  Wilson 
opened  commercial  ore  north  of  Anaconda 
tunnel,  and  shipped  five  cars.  Pocket  was 
opened  recently  by  John  Farrell.  Charles 
Castello  is  president  and  general  managi'r 
of  the  Mary  McKinney  Mining  Company. 

CIIES.\PEAKE  (Victor) — Lease  secured 
by  John  L.  McLean,  of  Victor ;  has  been 
idle  for  lo  years.  New  shafthouse  will  be 
built,    and    hoisting   plant    installed. 

JO  DANDY  (Victor) — Development  re- 
sumed by  Eclipse  Leasing  Co.  under  lease 
from  Jo  Dandy  Gold  Mining  Co.  T.  A. 
Smith,    superintendent. 

in.VHO 

Shoshone   County 

BEAR  CREKK  (Murray) — Announces 
that  operations  will  begin  at  once.  Has 
mill  of  150  tons'  capacity  and  large  amount 
of  ore  available,  including  considerable  of 
shipping  grade.  Motor  trucks  deliver  ore  12 
miles   to   railroad. 
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HYPOTHEEK  (Wallace) — Unable  to  sell 
bonds  owing  to  unsottlod  business  conill- 
tions.  and  has  levied  assessent  of  la  to 
meet  expenses  while  mine  is  closed  down. 
-Announces  that  diamond  drill  disclosed  two 
parallel  veins  carrying  commercial  ore- 
bodies,  which  will  be  developed  when  con- 
ditions favor  resumption. 

M.ARYL.\SD 

Wnohinictun  County 
MARYLAND  GLASS  SA.ND  CO.  (Han- 
cock)— Will  develop  sand  deposits  and  erect 
$411  linn  mill.  Has  purchased  machinery. 
Proposed  output,  six  cars  daily.  Central 
office.  Hagerstown.  Md.  R.  J.  Funkhouser. 
president,  in  charge. 

.MICHIGAN 

Copp«r     District 

MAYFLCWER    (Houghton) — Shaft  down 

1100    ft.      Offering    »4.50    per    8-hour    day: 

men  quitting  to  work  on  the  farms  near  by. 

NEW  B.VLTIC  (Houghton) — At  annual 
meeting  in  Houghton,  officers  elected  as  fol- 
lows; Robert  H.  Shi.lds.  president;  Her- 
man W.  Fesing.  vice-president ;  S.  T. 
E^■erett.  John  C.  Shields.  James  W.  Shields. 
H.  W.  Fesing.  and  Robert  H.  Shields,  direc- 
tors ;  John  Edward.s.  secretary  and  treas- 
urer:  Robert  H.  Shields,  general  manager. 
Presidents  report  says  work  was  suspended 
last  September  as  result  of  war  conditions 
and  will  be  resumed  when  conditions  seem 
to  warrant  On  July  20  bid  in  18.823  shares 
of  capital  stock  -sold  for  non-payment  ot 
assessments  due.  Treasurer's  report  shows 
cash  on  hand  of  $4985,  with  $18,224  due 
from    assessment    No.    3. 

WOLVERINE  (Kearsarge)  —  Produced 
485.334  lb.  refined  copper  in  March  at  rate 
of  18.459  lb.  per  ton,  being  increase  of 
three  pounds  over  January.  February 
showing   was    17.141    pounds. 

MOHAWK  (Mohawk) — Produced  1.329,- 
772  lb.  copper  in  March  at  rate  of  2S.5  lb. 
per    ton. 

BALTIC  (Painesdale) — Continues  to 
maintain  .showing  of  35  lb.  copper  net  per 
ton  stamped.  Makes  large  discard  at  sur- 
face. Last  year  hoisted  128.484  tons  ot 
waste  rock.  30 'J  of  total  hoisted. 
Gosrbir    Range 

n..\VIS  (Ironwood) — Will  probably  be 
shut  down  for  four  months  because  of  Are 
in   the   shaft   a  few   weeks   ago. 

N^EWPORT  (Ironwood) — On  Apr.  16 
gradual  reduction  of  working  forces  begun 
here  and  at  Palms-Anvil  mine,  in  Bessemer. 
Both  have  filled  their  stockpile  grounds  and 
not  yet   able  to   ship   large  outputs. 

PABST  (Ironwood) — Started  shipping 
ore  to  docks  at  Ashland  on  Apr.   15. 

.MINNESOTA 
Cnynna    Ranice 

crYfNA-MINNEAPOLIS  IRON  (Cros- 
by)— Control,  formerly  held  by  Franklin 
Merrltt,  of  Minneapolis,  taken  over  by 
Pittsburgh  interests.  Operates  Ida  Mae 
mine. 

HILLCREST  (fronton) — Ownership 
passes  from  Hill  Mines  Co.  to  Coates  & 
Tweed.  Wilbur  Van  Evera,  manager.  Hy- 
draulic stripping  to  continue  and  shipping 
to  start  soon. 

MenabI  Ranre 

MILLER  (ArRORA)— Began  shipping 
se.-ison  for  eastern  Mesabi  Apr.  11.  About 
12   cars  daily    to   Two   Harbors. 

HILL  AN'NEX  (Calumet) — Shipping  con- 
tract for  this  season  awarded  to  (luthrle 
company  .Stripping  to  continue  during 
shipping  season. 

MAJORKA  (Calumet) — Rpmodeling  plant. 
Iiraper,  a  new  mine  In  same  district,  to 
make    first    shipment. 

CARflDN  LAKE  (HIbbIng)— Initial  ship- 
ment made  Apr  15.  This  property  n  slnto 
lease  oiM'rnled  by  Oliver  Iron  Mining  Co. 
as  an  unrb-rground  mine  an»l  occuiiles  basin 
of  old  Carson  I.,jike  I^nke  removed  partly 
by  drnlnnge  and  partly  by  filling  with 
overburden    from   adjacent   open    pits. 

MONTANA 
Rrondwntrr    Coontj 
CROCKETT  TfNNEL  ( Winston)-»Cro(Mt- 
cu»   tunnel  Bin  ft     long  cut    Into  vein  carnr- 
Ing  gold,   silver,   and    lead 

Jeireraon  rnanty 
FREK  COINAflB  ((lancy) — Net  smel- 
tery returns  made  on  4n-tnn  car  Another 
rarload  i»»nt  out  on  Apr  1*  Under  opera- 
ilnn  by  Amalgamated  Sliver  Mlnen  Com- 
pany 

LKOAL  TENDBR  (Clancy) — Part  of 
rnrlond  shlpp»'d  to  smeltery  from  level  In 
6on-fl.   shaft       Silver  ore. 


MONEY     LODE      (Clancy) — Drifting     on 
high-grade  silver  ore  at   150  level. 
Lewis    and    Clark    County 

HELEN.V  (Helena) — South  400  level  in 
higher  grade  "  silver-lead  ore  than  found 
higher   up       Cruse   Consolidated    in    control 

STEM%\nNDER  (Helena)— Carload  silver 
ore  sent  to  smeltery  and  another  about 
ready  to  ship.  Shaft  150  ft.  deep.  Steam 
hoisL 

Powell    County 

MONARCH      (EJIIiston) — Sawing     lumber 
on  claims  fop  mill  and  buildings      Big  body 
silver-lead   ore    in   sight  and    developed. 
NEV.\D.\ 
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MASON  VALLEY  MINES  (Thompson) 
— Operations  completely  suspended.  Pro- 
duction averaged  15.000.000  lb.  copper 
yearly. 

Nye  County 

TONOPAH  DI-STRICT  ore  production  for 
week  ended  Apr.  5  was  7072  tons  of  esti- 
mated milling  value  of  $120,224,  compar- 
ing with  7074  tons  the  previous  week. 
Producers  were:  Tonopah  Belmont.  2300 
tons;  Tonopah  Mining.  1050;  Tonopah  Ex- 
tension. 2047  ;  West  End,  953  ;  Montana. 
50;  Tonopah  Divide.  245;  McNamara.  210; 
Cash  Bov.  56  ;  Halifax,  47  ;  Rescue,  62,  and 
North    Star,    62    tons. 

White    Pine    County 

CONSOLIDATED  COPPEP^IINES  (Kim- 
herlv) — Shut  down  completely.  Annual 
production   was    15.000.000    lb.    copper. 

NEW    JERSEY 
Morris    County 

WHARTON  STEEL  CO..  Wharton  was 
reported  to  have  closed  its  Scrub  Oaks 
mine,  at  Mine  Hill,  indefinitely,  owing  to 
strike  of  200  members  of  Ironworkers 
Union  No.  267  at  the  \\Tiarton  furnaces  ; 
250  miners  thrown  out  of  work. 
SOITH  D.\KOTA 
Irfiwrence    County 

CUTTING  (Deadvvood) — Electric  hoist 
and  compressor  installed  and  sinking  5on-ft. 
shaft  started.     Adjoins  Homestake  on  west 

DBADWOOD  LEAD  AND  ZTNC  (Dead- 
wood) — At  annual  election  following  officers 
were  named:  Aaron  Dunn,  president; 
Frank  W.  Noll,  vice-president  ;  T.  A.  Ptak. 
treasurer ;  Clara  D.  Coe,  secretary.  Plans 
completed  for  placing  newly  erected  10- 
stamp   concentrator   in   operation. 

HOMESTAKE  (Lead) — Star  shaft  ha.s 
been  discontinued.  Ellison  shaft  will  be 
electrified  and  skips  will  replace  cages. 
Stamps  at  Star  Mill  again  dropping  after 
several  months'  Idleness,  owing  to  labor 
shortage.  Mineral  Point  mill  ot  100  stamps 
still  hung  up.  but  will  .start  crushing  .soon. 
First  fat.al  mine  accident  in  15  months 
occurred  Apr.  4,  when  Steve  Brown  was  hit 
by  rock  In  open  cut  and   thrown  Into  raise. 

TEXAS 

TEXAS  OIL  PRODUCTION  REPORTS 
for  first  quarter  of  year,  though  not  all  In. 
so  far  indicate  a  decrease  of  30"^^  over 
preceding  quarter. 

Braiorla    County 

HUMBLE  OIL  AND  REFININC,  CO. 
(West  Columbia) — Two  new  wells  brought 
in  Apr.  10.  No.  2  well  on  Marmlon  lease 
making  initial  production  of  5000  bbl.  a 
dav  :  depth,  3250  ft.  No.  1  well  of  Coon 
lease  pumping  100  bbl.  from  depth  of  3200 
feet, 

THE  TEXAS  CO.  (West  Columbia)  — 
Hogg  well  No.  17.  after  standing  for  .seven 
days  developed  sufficient  gas  pressure  to 
cause  How  of  1 000  bbl.  dally  ;  oH  comcM  In 
hourly   heads. 

Harris    County 

MAGNOLIA  OAS  AND  PRODUCTS  CO 
(Houston) — Capital  stock  Increnxed  from 
JinoOOO  to  J200.000  for  developments 
pinnnetl  for  near  future.  Officers  are  B  I>, 
Cash,  president;  P.  .S.  Orogan,  vice-presi- 
dent ;  V  F.  North.  Jr.  secretary ;  L  1. 
Sinclair,  second  vice-president  and  general 
manager, 

iTAn 

Juab    Cnunlr 

TINTIC  SHIPMENTS  week  ended  Apr 
11    were    153   cjirs 

0<»SHKN  VALLEY  RR  (Eureka) — One 
mile  of  grnding  completed,  nnd  steel  work 
for  same  distance  expected  to  be  completed 
soon  Under  contract  to  be  finished  In 
July  ;    9   miles.    Including   switches. 

IVDEPENPENCE  (Eureka) — Work  to 
start  soon  east   of  Tintic  Standard. 

TTNTTC  STANDARD  (Eureka) — Produc- 
ing about  BOOO  tons  of  ore  monthly      Opera- 


tion    of     Goshen     road     expected     to     effect 
yearly   saving  of  about    $100,000. 

CliAND  CENTRAL  (Mammoth) — March 
production,  38  cars ;  February,  32  ;  and 
January.  47.  Production  first  quarter,  1919, 
about  5500   tons. 

Salt   Lake  County 

LITTLE  COTTONWOOD  OPERATORS 
seeking  co(»peration — in  sum  amounting  to 
$3000 — of  Salt  Lake  County  in  placing  nine 
miles  of  road  upon  canyon  in  good  condi- 
tion. 

ALBION  (Alta) — Tunnel  being  extended 
to  south  to  open  old  Wellington  workings 
at  depth. 

LITTLE     COTTONWOOD     TRANSPOR- 
T.\TION    (Alta) — Heavy    snowfall   delaying 
somewhat    opening    of    narrow-gage    line. 
Utah  County 

IN  AMERICAN  FORK  DISTRICT,  G!o'^e 
and  Beleroph6n  opening  tor  summer  work. 
Pacific.  South  Park,  Americiin  Consolidated 
exjiected  soon  to  send  in  crews.  Latter  has 
leased  Mineral  Flat  power  plant  to  fur- 
nish air  tor  opening  at  greater  d^pth  Bog 
section  of  its  ground. 

CANADA 
Ontario 

MINING  CORPORATION  (Cobalt)  — 
Shaft  on  North  Cobalt  property  did  not 
reach  contact  at  300  ft.  Crosscutting  will 
be  started  and  diamnnd-drill  holes  put 
down  to  determine  contact. 

OPHIR  (Cobalt) — Under  option  to  Nipis- 
sing.  Second  oreshoot  of  high  grade  only 
few    feet    long. 

SILVER  CLIFF  (Cobalt) — Under  option 
to    Northern    Customs    concentrator. 

KIRKLAND  LAKE  MINES  are  advo- 
cating a  good  motor  road  instead  of  rail- 
road branch  which  the  Government  has 
authorized.  Road  would  be  about  six  miles 
long,  and  it  is  felt  that  as  a  certain  haul 
is  necessary  anyway,  a  motor  road  would 
serve    as    well. 

L.AKE  SHORE  (Kirkland  Lake) — Dur- 
ing March  milled  1855  tons,  averaging 
$34.46  recovery;  recovered  $45,364,  the 
mine's   record    month   to   date 

ASSOCIATED  GOLDFIELDS  (Larder 
Lake) — First  annual  report  issued  for 
many  years  shows  large  amount  of  devel- 
opment and  equipment,  and  cash  on  hand 
$160  000.  Proposes  to  spend  additional 
$300,000  on  development  and  $600,000  on 
new  mill.  Money  to  be  raised  by  retailing 
stock  to  the  general  public. 

DOME  (Porcupine) — Management,  rec- 
ognizing shareholders'  dissatisfaction,  ap- 
pointed three  new  members  to  directorate: 
Colgate  Hovt.  of  New  York;  T.  R  Flnu- 
cane.  manager  ot  McKinley-Darragh  mine, 
in  Cobalt,  and  C.  D.  Kaedlng.  manager  of 
the  Dome.  At  annual  meeting  it  Is  under- 
stood that  number  of  directors  will  be  in- 
creased to  nine  and  that  Howard  Poilllon, 
mining  engineer  of  New  York,  will  be 
added. 

LUCKY  CROSS  (Swastika) — Has  been 
reorganized  as  the  Marigold  Mining  Com- 
pany. 

PERU 

Junln 
CBRRO  DE  PASCO  (Morococha) — March 
production   was   2419   tons  blister  copper. 

nr.LOIAN    CONGO 

UNION  MINIHRE  DE  HAUT  KA- 
TA.NGA  (Elisnbethvllle) — Production  for 
March    amounted     to     3.263.808     lb.     copper. 

DISCOVERY   OF   COPPER   has  been    re- 
ported   from    near    Beaudolnville.    a    port    at 
the  southern   end   of    Lake    Tanganyika 
Chosen 

ORIENTAL  CONSOLIDATED  (Unsan) 
— Returns  for  January,  1919.  show^ 
160  stamps  running  29,V  days,  crushing 
23,312  tons.  Gross  receipts.  U.  8.  gold. 
$104  423;  operating  costs.  $97,764;  oper- 
ating profit.  $6658  ;  put  hack  Into  Improve- 
ments and  development  work,  $24,756. 
leaving  net  los-s  of  $18,097  Cable  advices 
give  March  clean-up  as  $103.ono  Details 
of  bullion  production  for  February  as  fol- 
lows Tabowie  mill.  9355  tons,  yielding 
J,,.  ...  .  T-„r„,.o|  S60n  Ions,  yielding  $17.- 
772  Tnracol  cyanide  plant  bullion.  $42,561 
Cordwnod  delivered  per  day  bv  contractors 
during  February  was  115  cords,  exceeding 
consumption  bv  40  cords  Practically  none 
was  delivered  in  early  part  of  March,  owing 
to  epidemic  of  foot-and-mouth  disease 
among  the  hulls,  and  all  traffic  was  pro- 
hibited. Quantity  of  native  labor  sufllcient 
but  of  Inferior  quality.  Rice  and  millet 
prices  unrensonablv  high  Suribong  tunnel 
holed  through  on  Feb.  23.  and  expected  to 
turn  river  through  on  Mar.   12, 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
change 

Silver 

Apr. 

Sterl- 
ing 
Ex- 
change 

Silver 

Apr. 

New 
York. 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

17 

18 
19 

4.6500 
4.6500 
4.6488 

lOli 
lOlt 
lOli 

48H 

21 
22 
23 

4.6500 
4.6500 
4.6550 

101 
101 
101 

48V 
48i 

New  York  quotations  are  aa  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW    YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Apr. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

15.10 

4.90 

4.65 

17 

©15.15 

t72i 

©5.00 

©4  70 

6.00 

15   10 

4  90 

4  62J 

18 

@I5   15 

t72S 

©5  00 

©4  67} 

6.02} 

15.15 

4  90 

'1,624 

19 

@15  20 
15.15 

t72! 

©5  00    ©4  67J 
4  85         4  60 

6  02} 

21 

@I5.20 

t725 

©5.00    @4  65 

6  02} 

15.12} 

4.85   1      4.60 

6.02} 

22 

©15.175 

172} 

©4.95   |@4,65 
4.85        4.60 

©6.05 

23 

©15.20 

t72i 

©4.95   !@4.65 

6.05 

t  Government  price. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.  05c.  per  lb.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0   I  25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 

LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M, 

.Spot 

3M. 

Apr. 

Spot 

3M. 

Spo« 

17 
18 
19 
21 
22 
23 

76} 

76} 
75} 

76} 

76} 
76 

81 

8i 

80S 

224} 

226i 
225} 

222} 

225 
223} 

24} 

24 

35 

24! 
24! 

24 
24 

35 
35 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal  Markets 

NEW   YORK — Apr.   23,   1919 

We  reported  the  metal  markets  dull  last 
week,  but  they  were  duller  this  wti-k.  In 
copper  the  transactions  were  very  light, 
and  scarcely  more  than  a  trifling  busmess 
was  done  in  lead  and  zinc. 

Transatlantic  freight  rates  are  quoted 
nominally  at  l@1.5c.,  but  the  regular  lines 
are  booked  up  with  freight  until  the  middle 
of  June,  and  consequently  it  is  difficult  to 
arrange  for  shipments.  Small  lots  of 
metals  are  slipped  into  cargoes  from  time 
to  time.  Outsiders  a.sk  2c.  Freights  from 
Pacific  ports  to  Hongkong  and  Kobe  con- 
tinue at  $15  per  ton. 

Copper  —  The  amount  of  business  that 
was  done  this  week  was  very  small.  Some 
producers  did  not  do  anything  at  all.  The 
business  that  was  consummated  was  almost 
entirely  with  wire  drawers.  There  has  been, 
considerable  copper  offered  in  the  market 
from    speculative     hands,     which    has    been 


obtainable  at  prices  below  the  terms  of 
producers.  It  looks  as  if  such  speculative 
copper  had  been  more  or  less  cleaned  up, 
perhaps  as  a  result  of  which  the  market 
has  exhibited  a  rather  firmer  tone  during 
the  last  tew  days.  The  large  producers 
are   firm    in    asking    15gc..    regular    terms. 

Among  producers  generally  there  is 
rather  an  optimistic  feeling  respecting  cop- 
per, which  is  based  on  the  idea  that  15c. 
is  a  low  price,  considering  present  condi- 
tions, and  that  any  new  buying  movement 
is  bound  to  put  the  market  up.  On  the 
other  hand,  it  is  recognized  that  the  cur- 
tailment in  production  has  not  yet  been 
so   much   as   was    expected. 

There  was  a  fair  business  in  casting 
copper  during  the  last  week  at  about  he. 
below    the    price    for    electrolytic. 

Brassmakers  report  their  business  in  a 
bad  way.  with  cut-throat  competition 
among  themselves.  Consequently,  brass- 
makers  are  buying  relatively  little  copper  : 
practically   none   during   the   last    week. 

Owing  to  a  defective  plate,  the  copper 
prices  in  the  Apr.  19  issue  of  the  "Journal" 
were  partly  illegible  and  they  are  given  as 
follows:  Apr.  10,  15.20(5)15.30:  Apr.  11, 
15.20(®15.25  :  Apr.  12.  15.20@15,25;  Apr. 
14,  15.20(5)15.25;  Apr.  15,  15.10S)15.15  : 
Apr.   16,    15.10@15.15. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  22Jc.  per  lb  Copper  wire  is 
quoted  at  17c.  per  lb.  fob.  mill,  car-load 
lots. 

Tin — The  situation  remains  unchanged. 
Some  consumers  complain  of  having  large 
stocks  of  tin  in  their  yards,  which  they 
are  unable  to  offer  for  sale,  owing  to  Gov- 
ernment restrictions,  and  cannot  sell  in  the 
form  of  tinplate  owing  to  poor  busine.ss ; 
while  they  are  compelled  to  take  in  the 
Government  tin  allocated  to  them. 

Lead — Not  very  much  business  was  done. 
The  A.  S.  &  R.  Co.  maintains  its  price  at 
5c.  and  effects  some  transactions.  Out- 
siders, however,  sold  first  at  4  90c.  and 
then  as  low  as  4.85c.  At  the  close  lead  was 
offered  at  4.85c.  and  the  market  was 
weakish. 

The  main  trouble  with  the  lead  market 
is  that  too  much  lead  is  being  produced, 
the  curtailment  of  some  producers  having 
been  negligible.  With  the  policy  of  laissez 
faire,  the  inevitable  is  bound  to  happen. 
Stocks  of  refined  lead  in  the  hands  of  pro- 
ducers are  estimated  at  35.000  to  40,000 
tons,  which  is  an  increase  over  what  they 
were  at  the  beginning  of  the  year.  A  sharp 
curtailment  of  production  in  Mexico  has 
already   been  made   and   is   being  extended. 

Zinc — A  moderate  business,  comprising 
some  lots  of  fair  size,  was  done.  The  buy- 
ing seemed  to  be  largely  of  speculative 
character,  reflecting  the  idea  that  at  6c. 
spelter  is  low  and  if  it  moves  at  all  can 
only  move  upward.  The  buying  had  the 
effect   of  advancing  the  price  a  trifle. 

Galvanizers  in  Pittsburgh  and  vicinity 
and  in  the  Ohio  Valley  report  very  poor 
business. 

Hi-^h-grade  zinc  was  bought  this  week 
in  carload  lots  on  the  basis  of  63c..  St. 
Louis.  However,  it  is  doubtful  if  the  pres- 
ent premium  on  this  grade  of  metal  in  a 
large  way  is  any  more  than  J  (5)  Jc.  above 
the  price   for   common    spelter. 

Zinc  dust  is  in  no  demand.  P.usiness 
could  probably  be  negotiated  on  the  basis 
of  50%  above  the  price  for  common  spelter, 
or,  say,   9c.,  f.o.b..  works. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $11   per  100  pounds. 

Other    Metals 

-\Inminum — Prices  quotedi  range  from 
29(5)310.      Unchanged. 

Antimony — This  market  is  a  shade  firmer, 
there  having  been  a  little  more  inquiry 
and  a  little  more  business  effected.  We 
quote  spot  at  6  3(5)6|c.  Shipments  from  the 
Orient  are  quoted  at  65(§)7c.,  but  very  little 
is  offered. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.    for   wholesale    lots — 500    lb.    and   over. 

Cadmium — Quoted  at  $1.40  per  lb.  in  lots 
of  500  pounds. 


Nickel — Ingot,  40o.  ;  shot,  43c.  ;  electro- 
lytic,   45c.   per  pound. 

Quicksilver — The  stiffening  in  this  mar- 
ket reported  last  week  continued.  We 
quote  $75.  Mexican  wa.s  offered  at  about 
$70,  but  the  supplies  of  this  grade  are 
light.     San  Francisco  telegraphs  $72,  steady. 

Silver  and  Platinum 

Silver — Market  remains  unchanged  at 
New  York  at  $1.01  J  per  oz.  999  fine. 
Fluctuations  in  London  have  been  trifling. 
The  variation  has  been  only  I'.id.  Ship- 
ments to  London  for  the  week  ended  Apr. 
18  were  123.000  oz.,  and  to  Paris  486,000 
oz.      Cliina   exchanges  are   firm. 

Mexican  dollars  at  New  York:  Apr.  17, 
775;  Apr,  18.  77};  Apr.  19,  77i  ;  Apr.  21, 
77J  ;  Apr.  22,  77}  ;  Apr.   23,   77i. 

Platinum — Refined  ingot  was  unchanged 
at   $100,   with  good   demand. 

PaUadium — We    quote    $115(5)120. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  Apr.  19 — Blende,  per  ton, 
high,  $42.70;  ba.^is  60%  zinc,  premium,  $39; 
Prime  Western,  $38(5)37;  sludge,  $35;  fiota- 
tion,  $33;  calamine,  basis  40%  zinc,  $25(5) 
22.  Average  selling  prices:  Blende,  $37.95; 
calamine,    $25.56  ;   all   zinc   ores,    $37.57. 

Lead,  high,  $63.20;  basis  80%  lead,  $58@ 
55  ;  average  selling  prices,  all  grades  of 
lead,    $57.48   per   ton. 

Shipments  the  week:  Blende,  10,241; 
calamine,  327;  lead,  1577  tons.  Value, 
all   ores   the   week,    $487,730. 

The  smelteries  at  Fort  Smith  and  Van 
Buren,  Ark.,  are  reported  on  dead  fire. 
At  Sand  Springs  the  fires  have  been  drawn. 
At  Bartlesville  and  Blackwell,  Okla.,  labor 
differences  are  said  to  have  been  settled. 
At  Henryetta,  a  smelterman.  using  the 
language  of  the  plains,  said:  "The  men  are 
'milling'  around,  but,  lacking  a  leader,  have 
not  yet  gone  out.  We  do  not  know  what 
to  expect."  Such  is  the  smelting  situation, 
as  reported  at  noon  today. 

Platteville,  Wis..  Apr.  19 — Blende,  basis 
00%  zinc.  $40  base  for  premium  grade;  $38 
base  was  offered  for  high-lead  blende,  but 
operators  refused  to  accept  the  cut,  and  no 
sales  are  reported.  Lead  ore,  basis  80% 
lead,  $54  per  ton.  Shipments  reported  for 
the  week  are  1307  tons  blende,  263  tons 
galena,  and  359  tons  sulphur  ore.  For 
the  vear  to  date  the  totals  are  29,619  tons 
blende,  1675  tons  galena,  and  1061  tons 
sulphur  ore.  During  the  week  2025  tons 
blende  was  shipped  to  separating  plants. 

Other  Ores 

Chrome  Ore — A  little  business  in  high- 
grade  ore  was  reported  done  at  about  80c. 
per   unit. 

Manganese  Ore — It  is  reported  that 
foreign  ore  is  coming  in  on  consignment 
and  is  being  offered  without  finding  buyers 
so  far. 

Molybdenum  Ore — This  ore  is  quoted 
nominally  at  80c.,  but  offerings  at  conces- 
sions from  that  figure  did  not  result  in 
business. 

Tungsten  Ore — Business  to  the  amount 
of  several  hundred  tons  was  reported,  high- 
grade  spot  material  fetching  $7  per  unit, 
while  ore  of  65%  grade,  guaranteed,  was 
sold  at  $6.50  per  unit  for  April-M.ay  ship- 
ment. An  improvement  in  the  business  of 
high-speed  steel  and  tool  steel  is  reported. 
Tungsten  powder  was  quoted  at  $1.50  per 
pound. 

P.vrites — Spanish  pyrites  is  quoted  nom- 
inally at  17c.  on  the  basis  of  10s  ocean 
freight.  Buyers  of  pyrites  are  holding 
back,  as  the  price  of  brimstone  is  $22  per 
ton  f.o.b.   New  York. 

Iron  Trade  Review 

PITrSnrRGH — Apr.     22 

Complete  stagnation  prevails  throughout 
the  iron  and  steel  market.  Producers  are 
waiting  for  inquiries  in  order  to  negotiate 
prices  ;  in  other  words,  it  is  an  "open  mar- 
ket." and  buyers  are  waiting  for  no  one 
knows  what.  The  pig-iron  producers  make 
no    effort    to    conceal    the    former    fact,    but 


774 


ENGINEERING  AND   MINING  JOURNAL 


Vol.  107,  No.  17 


rather  wish  to  advertise  It.  They  are  not 
afraid  to  cut  prices,  n-alizing  th.it  these 
would  not  decline  much.  ;is  the  pros- 
pect is  for  furnaces  to  go  out  of  blast ; 
whereupon  costs  will  come  down.  Steel  pro- 
ducers do  not  talk  "open  market."  but 
middle  interests  are  convinced  that  if  they 
had  actual  inquiries  they  could  secure  cut 
prices,  below  the  nominal  or  recognized 
prices  named  Mar.  21  as  a  result  of  the 
agrreement   with  the   Industrial    Board. 

As  to  the  Industrial  Board's  plan  to 
regulate  prices,  even  Judge  «iary.  at  yes- 
terdav's  meeting  of  the  stockholders  of  the 
Steel  Corporation,  admitted  that  he  under- 
stood the  plan  to  have  been  abandoned, 
although  he  "hope<l  he  was  mistaken." 
The  steel  producers  are  evidently  on  the 
verge  of  quoting  competitive  and  lower 
prices,  but  whether  this  will  come  in  two 
weeks  or  two  months  no  one  ventures  to 
predict.  Industrial  Board  interference  in 
steel  prices,  without  the  approval  of  the 
Pepartment  of  Justice  to  an  accompany- 
ing agreement  among  producers  that  the 
prices  are  minimum,  is  entirely  unwelcome 
to  the  producers.  .\t  one  time  this  sup- 
port of  the  Department  of  Justice  was 
.  xpected.  but  later  it  became  certain  the 
support  would   not   be  given. 

The  condition  of  the  steel  market  today 
is  that  in  all  probability  cut  prices  would 
be  named  on  many  products  if  there  were 
inquiry  worth  consideration,  but  orders 
placed  are  so  small  that  nothing  is  done, 
and  steel  prices  may  be  said  to  be  main- 
tained on  the  old  basis.  Mill  operations 
average  bftween  65%  and  70%  of  capac- 
ity, and  are  steadily  decreasing,  as  new 
business  entered  does  not  average  more 
than  half  the  tonnage  that  is  being  shipped. 

Reports  multiply  of  construction  projects 
that  are  being  considered,  but  give  no  defi- 
nite date  on  which  the  prospective  investors 
intend  to  proceed,  and  it  may  be  assumed 
that  investors  are  waiting  for  lower  con- 
struction costs.  Whenever  the  volume  of 
work  held  back  impresses  the  steel  produc- 
ers it  will  encour.-vge  them,  not  to  main- 
tain prices,  but  rather  to  cut  them  in  order 
to  start  business  going.  Steel  prices  would 
have  been  cut  before  this  if  the  producers 
had  been  sanguine  as  to  the  industrial 
outlook.  A  danger  to  the  situation,  with 
respect  to  steel,  is  that  the  extensive  road 
building  and  dwelling-house  erection  now 
being  initiated  and  involving,  of  course, 
relatively  little  steel  consumption,  will  tie 
up  labor  to  such  an  extent  that  it  will  be 
in  short  supply  for  construction  projects 
that    in\'oIve    large-steel    consumption. 

riu  Iron — The  condition  remains  that 
there  is  theoretically  an  open  market  in  pig 
iron,  with  furnaces  willing  to  cut  prices 
against  inquiries  of  reasonable  size,  though 
practically  the  market  is  on  the  old  basis, 
because  inquiry  covers  only  small  lots,  re- 
sulting in  orders  at  regular  prices,  chiefly 
from  carloads  to  inn  tons.  Additional  mer- 
chant furnaces  go  out  from  week  to  week. 
Some  of  these  furnaces  assert  that  they 
will  not  blow  In  until  Lake  Superior  ore  is 
available  at  much  lower  prices.  Coke  takes 
care  of  itself,  as  it  has  been  declining 
stead  11  v  :  and.  as  to  labor,  men  work  better, 
fewer  men  being  required  to  run  a  furnace, 
,'.nd.  when  furnaces  resume,  rates  per  hour 
are  expected  to  he  lower.  We  continue 
to  quote:  Bessemer.  $27.!>l) ;  basic.  »2B  75  ; 
malleable.  J26  25  :  foundry,  J26.75  ;  forge, 
115.75:  fob  Valley  furnaces,  with  »1.4fl 
freight    to    Pittsburgh. 

strel — Hpiclflcatlons  are  light  on  billet 
and  .sheet  har  contracts,  and  cover  only 
orders  for  finished  product  already  bonked 
Inquiry  is  totally  absent.  Middlemen  be- 
lieve 'prenent  recognized  pric.  s  eouM  be 
Bhaded  $2  a  ton  or  morp  •'  actual  orders 
were  ofT^red.  and  doubtl'.  this  will  occur 
e%-enluallv.  Mennwh'..-  wc  continue  to 
quote  Billets.  131150:  sheet  bars  and  small 
hllletii.   112:  sl.Tbs.   J41.  and   rods,   $52. 

FVrrofnBnKHfirir — The  market  on  resale 
material  continues  Irngular,  there  being 
little  dema-i.,  l  light  offerings,  decreased 
demand  I  eing  due  rhlelly  to  heavier  de- 
liveries if  Kngllsh  ferrnmangnnese.  pur- 
chB,«ed  lont.  ago.  generally  at  $100  to  $176. 
although   nnf    little   delivery    was    made    re- 
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during  July.  August,  and  September  last. 
The  byproduct  ovens  have  decreased  pro- 
duction only  slightly.  Foundry  coke  is  now 
available  at  .a.x  low  as  $4.25.  but  some 
brands  command  higher  prices,  and  asking 
prices  run  as  high  as  $5.50  or  $6  by  a  few 
producers  who  are  merely  protecting  their 
contract    deliveries. 

MONTHLY  AVERAGE  PRICES  OF  METALS 


SUver 

-Vew  York 

London 

1917 

1918 

1919 

1917 

1918 

44   .3.16 

42  792 

43  620 

47  215 

48  980 
48  875 

48  813 

49  077 
49   500 
49  .100 
48.06^1 
48.492 

1919 

Jan 

Feb  .  .. 

Mar 

April.   . 
May... 
June.  . . 
July.... 
Auk — 
Sept.... 
Oct.... 
Nov.... 
Dec  ... 

75.630 
77.58.'! 
73.861 
73.875 
74  745 
76.971 
79  010 
85.407 
100.740 
87. 332 
8.5.891 
85  9B0 

38 . 702 
85  716 
88  082 
95  346 
99.505 
99  500 
99  625 
100.292 
101.125 
101.125 
101. 125 
101.  I2S 

101.125 
101.125 
101.125 

36 . 682 
37.742 
36.410 
36.963 
37.940 

39  065 

40  110 

43  41S 
50  920 

44  324 
43.584 
43  052 

48  43S 
48  027 
48.171 

Year. 

81   417 

96  772 

40  851  47  516 



New  York 

London 

Copper 

f:iectrolytlc 

Standard 

Electrolsllc 

191S 

1919 

191.S 

1919 

1918    1     1919 

Jan  . 

Feb. . 

Mar.... 

April. 

May. 

June.. 

July... 

Aug.  . 

Sept.. 

Oct... 

Nov.... 

Dec. . . 

23  500 
23  500 
23  .lOO 
23  .500 
23  500 
23  500 

25  904 
26.000 
26.000 

26  000 
26.000 

(a) 

16  763 
14  856 

110  000 

110   0(10 
110   000 

110  000 

1 10 .  000 

110.000 

119.913 
122.000 
122.000 
122.000 
122.000 
118  447 

92  238 

78  700 
76.821 

125  000 
125  000 
I25.0IH) 

125  mm 

125  000 
125.000 
134.913 
137  OOO 
137  000 
137  000 
137  000 
133.167 

106  619 
95  700 

82  071 

Year 

24  628 

115  S.iO 

130  507 

(a)  No  Market. 


New 

York 

London 

Tin 

I91S 

1919 

191S 

1919 

. 

85.500 
92.000 

(a) 

(a) 

(ol 
(a) 

(a) 

67.702 
66  801 
67.934 

293.227 
311  526 
318  S75 
329  905 
364   217 
331  925 
360  347 
380  900 
343  905 
335.543 
323  550 
267  736 

248  557 

223  963 

236.843 

Av.  year 

(a) 

330.138 

(o)  No  average  computed. 


Lead 

.N>w    York 

St.  Loula 

London 

1918 

1919 

1918 

1919 

1918 

1919 

January.  . . . 
February. . . 

March 

April 

May 

June 

July 

Auitust 

Septrmbor. . 
Optober  — 
November. 
December... 

fi.7S! 
6.973 
7.20 
6.772 
6.8U 
7.61 
8.0.3.'' 
8  0.5C 
8  0.« 
S.0.5C 
8  O.W 
6  56< 

S  432 
5  057 
S  226 

6  684 
6.899 
7.091 
6  701 

6  704 

7  511 
7  7.50 
7.750 
7  7S( 
7.750 
7  760 
6.324 

6  316 
4  784 
4.992 

29  00 
29  00 
29  00 
29  00 
29  00 
29  00 
29.00 
29.00 
29  00 
29.00 
31.20 
40.00 

37  227 
28  675 
27  952 

Year  .  . 

7  41 

7  225 

.10  10 

Spelter 

New  York    | 

St.  VoalM     1 

London 

1918 

1919 

1918 

1919 

1918 

1919 

January.  . . 
Febnmry, . 

Marrh   ... 

April 

May 

July    : : 

Auftuit  . 
floptcmbor 

October 

NovemlMir 
DecemlM-r  . 

7  836 
7  814 
7.461 

6  89fl 

7  314 

8  021 
8   PlHM 

8  985 

9  442 
8  801 
8  401 
8   163 

8    159 

7  272 
6  623 

8  SOO 

7  (ir.i 
7  n-.v.t 
7.2,S11 
(-.715 
7    114 

7  791 

8  338 
8  A.35 
0.0S2 
8  451 
8.141 
7.813 

6  922 
6  273 
8   160 

54  00(1 
54  00(1 
54  Ofld 
54  (Mid 
54  00(1 
54  00(1 
54  00(1 
54  000 
M.OOO 
14  00(1 
M.ion 
88  OM 

.56  045 
46  150 
18   500 

Year 

7   8 '10 

54   ISO 

%21.    tho 
hnvInK    bpon 
(;oiillmir     to    niioto 
oaali'     is    nvnilablo 
leIlv..ro«l 
ut    $42.    Phlppinir 


Pib. 
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iihowlnir  ISO. 000  tons  nrofluod  In  b  we«k. 
agrnlnAt     .1?R.O00    to    Sfift.nftu    tr.np    n     wp#K 


Jaiiimry  . 
Frbniary. 
Marrh.  . 
April  ... 
sur 


■Tuly.. 

AuCMi 


'  )rtob««r 
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:(ft  Ro 
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BMlct 

l9tH       M)IP 


.14  OtI 
34  Ift 
34  40 
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STOCK   QUOTATIONS 


N     y.  EXCH.t        Apr.  22 


Xiaaka  Gold  M . . . 
Alaaka  Jun  'nu. . . . 
Am  Sm.AR  f  .com 
Am  Sm.AR-f  .  pr 


BntonMa'  Mln 

Bethlehe-n  >«leel.... 
Butte  A  Su^e^lo^. 
Butte  cop.  *  Zinc. 


Colo  Fuel  A  Iron.. 

Crucible  Steel 

Cniclole  fSteel,  pf. . 


(iiilt  states  Steel.. 

Ifompstake 

Inspiration  Con. 


Lackawanna  Steel 

Mextran  Petrol 

Miami  Copper. .  .  , 


Nev.  Conflol 
Ontario  Mln 
Ray  < 


[  AS.corr 
nepuhllrl  ftS.pf 

Slo9s-Shr*meId . 

Tenneaare  C.  A  C. 
U.S.  Steel.com... 

U.S.  Steel,  pi 

Utah  Copper. . 


BOSTON*  CURB*   Apr.  22 


Boston  A  Mont..    . 
Butte  A  I.on'nDev, 

Calaveras 

Chief  Con , 

Contact 

Corbln 


Cortez. 

Crown     Reserve. , 

Crystal  Cop. 


Houiihton  Copper.. 
Intermoiintain  . .  . 

Iron  Blossom 

Iron  Cap 

Majestic 


xlcan  Metals. . 
Mint's  of  America. 
Mojftve  TuORSten. 


New  Baltic ... 

Onero  .  ,  .  . 

Parlftr  Mines. 


SAN  FRAN.' 


Alta      

Andes        

Best  A  Belcher.. 

c*ftIedonl» 

ChalUnKC  Coo. . 


Jacket-Cr.  I 

Ntexlcan 

Occld.Mital 


Jim  Hiitler  .  . 

MftoNamam 

Midway         

Mont  -Tonopah. 

Vorth  :^tAr 

Ilpsriie  F:iiIa. 


West  Fnd  Con 

Atlanta     

Booth      

<'omb.  Fmo   

Klorenrr  ,  . 

Jumbo  Kxtenalon. 


Nevada  Mllln 


BOSTON  EXCH.t   Apr.  23 


Vlloues 

\riz.  Com 

Arnold 

Bingham  Mines. . 


alumet  A  Hecla. 

'entennlal 

"opper  Range. . . 


r.ast  Bult«. 
Frankllo. ., 
c.ranby 


Helvetia 

Indiana 

lale  Royals 

Keweenaw 

l-3ke 

Salle 

son  Valley. 


ItchlsaD 

lohawk 

New  A  rend  Ian 
New  Cornelia  . 


North  Butte. , 

North  Lake. . 

Jlbway. 


)id  DomlnloD.    . 

^eeola 

Qulncy 

■^t.  Mary's  M.  L.. 

Santa  Fe 

Seneca 

Shannon . 


^hattuck-ArU. . . 

So  LAke 

So.  ITuh 

perlor 

perlor  A  Boit. 
Trinity 


N.  Y.  CURBf 


Tin  A  Tung 


ll.cIaMln         , 
Howe  .'^ound. 
'rrome  Verde. . 

I.4^ulslana 

MaRma 


Nixon  Nevada. 


Hav  llerculfs. 


ilted  rastem 
iltod  VrnleEit., 
I'nltPd  7lne    ..    , 
rtlra  Mines 


Sdanar 

MnMey 

Hfftvrr  Con. 
('hamhon  Ferland. 

)  'onlAgas      

Mar^nvps 


I  Bn 


'  Ijtke 


t.lS  40 
nS   40 

au  13 


COLO  apRINOS*  Apr 


Murjr  \!rHloocy 
Port  (and 
rnHed  Hold  M 
Vindicator 


Trrk-niighfS 
VI  pond 

West  Pome  .. 
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THE    CONCEXTRATOR    AT    JUNE    LA    MOTTE.    MISSOURI.       WATER    RESERVOIR   IX    FOREGROUXD 

Economics  of  Concentration 

By  a.  p.  watt* 


In  this  paper  the  pertinent  question  as  to  the  eco- 
nomic aspect  of  concentration  is  considered,  and 
abundant  evidence  is  presented  to  shoxv  that  techni- 
cal efficiency  and  metallurgical  recovery  of  con- 
centrate are  not  the  sole  subjects  for  consideration. 
It  is  to  be  regretted  that  the  relative  ivorth  of 
extraction  and  recovery  figures  is  not  better 
understood,  and  that  there  are  frequent  instances 
as  our  contributor  points  out,  where  those  in  control 


will  iyisist  on  a  so-called  improvement  of  a  certain 
phaxe  of  the  process  without  paying  any  attention 
ivhatever  to  the  economic  aspect  of  the  proposed 
change.  The  suggestions  as  to  the  advisability  of 
operating  a  separate  re-treatment  plant  are  worthy 
of  consideration,  and  the  contentions  made  in  rela- 
tion to  this  matter  are  supported  by  ample  evidence 
in  favor  of  such  procedure  luhere  it  is  prw:;ticable 
and  tvhere  the  highest  operating  efficiency  is  desired. 


THE  increased  cost  of  smelting,  together  with  the 
high  prices  of  labor  and  supplies,  makes  it  impera- 
tive that  more  study  be  given  to  the  economics  of 
concentration.  Within  the  last  few  years  prices  have 
increased  enormously;  and  to  make  the  maximum  profit 
it  is  necessary  that  attention  be  given  to  the  subject  of 
the  most  economic  grade  of  concentrate  to  be  shipped 
to  the  smeltery. 

The  question  of  metallurgical  extraction  in  various 
concentrating  plants  has  received  ample  notice,  but  only 
i.  small  amount  of  attention  has  been  given  to  the  study 
of  the  grade  of  concentrate  produced.     Although  every 

•Consulting  engineer,  ore  concentration,  52  Vanderbilt  Ave\.,  X.  Y. 


mill  superintendent  places  reliance  on  extraction  results, 
few  ever  consider,  and  many  do  not  realize,  that  the 
grade  of  the  concentrate  is  also  a  vital  factor. 

Smeltery  returns  depend  entirely  upon  the  grade  and 
tonnage  of  the  concentrate  produced.  It  is  just  as  im- 
portant to  have  efficiency  considered  in  the  treatment 
?f  the  concentrate  as  in  the  milling  of  the  ore.  The 
latter  phase  is  only  half  the  story ;  and  although,  gener- 
ally speaking,  increased  metallurgical  extraction  is  de- 
sirable, it  must  not  be  overlooked  that  the  grade  of  the 
concentrate  and  the  costs  of  smelting  deserve  greater 
consideration  than  has  commonly  been  accorded  to  these 
subjects. 
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The  economic  conditions  in  the  business  world  have 
changed  so  much  within  the  last  few  jears  that  a  careful 
study  should  be  made  of  how  profits  from  an  operating 
plant  have  been  affected.  With  metal  prices  rapidly  de- 
creasing, and  as  a  result  of  high  labor  costs,  it  is 
apparent  that  some  change  should  be  made  both  with 
regard  to  the  grade  of  the  concentrate  and  to  the  metal- 
lurgical extraction,  if  maximum  profit  is  to  be  obtained. 

Metallurgical  and  Economic  Recovery 

It  has  previously  been  pointed  out'  that  there  are  two 
types  of  percentage  recoverj'  to  be  considered  in  a  metal- 
lurgical operation.  One  is  metallurgical  recovery,  or 
the  percentage  of  valuable  mineral  saved  by  the  plant, 
and  the  other  is  the  economic  recovery,  or  the  percentage 
of  the  gross  value  of  the  ore  recovered  as  net  profit. 
On  first  consideration  it  might  appear  that  the  primary 
object  of  concentration  is  to  recover  the  highest  amount 


maximum  amount  of  product  each  month,  irrespective 
of  the  profits. 

A  case  recently  came  to  my  attention  in  which  the 
mill  superintendent  was  forced  to  ship  15  cars  of  con- 
centrate per  month.  It  was  impossible  for  him  to  do 
this  with  normal-grade  concentrate,  because  of  the  low 
grade  of  the  ore  and  the  small  tonnage  being  sent  to 
the  plant.  However,  as  the  officials  of  the  company 
wrote  him  that  they  were  looking  for  results  and  not 
excuses,  he  shipped,  each  month,  the  15  cars  of  concen- 
trate, as  desired.  This  was  achieved  by  cutting  an  ex- 
cessive amount  of  middlings  into  the  material  shipped. 
I  pointed  out  to  him  that  the  middlings  which  he  was 
shipping  would  not  even  pay  the  freight,  to  say  nothing 
of  smelting  charges.  He  said  he  realized  this,  but  ap- 
parently the  officials  did  not  or  would  not.  This  is 
not  an  isolated  instance,  and  one  object  of  this  article 
is  to  bring  a  fact  to  the  attention  of  those  who  do  not 
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of  mineral  in  the  ore.  If  this  were  true,  the  percentage 
of  recovery  of  the  valuable  mineral  would  he  the  index 
of  efficiency  of  the  plant.  This  condition  may  or  may 
not  be  true,  but  it  doe.s  not  necessarily  follow  that  in- 
creased metallurgical  recovery  means  increased  profit. 
A  plant  making  a  low  metallurgical  recovery  may  be 
operating  at  a  profit,  whereas  a  higher  recovery 
might  mean  an  actual  operating  loss.  This  condition 
applies  particularly  to  small  mills  treating  low-grade 
ores  carrying  metal  of  low  price.  As  the  object  of  con- 
centration is  to  make  money,  metallurgical  recovery  is 
of  far  less  importance  than  economic  recovery. 

The  metnllurgicn]  recovery  in  ever>'  plant  is  usually 
closely  watched,  both  by  the  operating  force  and  by  the 
officials.  Many  operators  do  not  realize  that  there  is 
such  a  thing  as  economic  recovery.  On  the  other  hand, 
many  mill  superintendents  are  so  pressed  by  their 
executives  that  their  one  and  only  object  is  to  ship  the 
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appreciate  it,  viz.,  that  a  large  tonnage  of  concentrate 
does  not  necessarily  mean  increased  profits. 

In  the  consideration  of  economic  recovery  there  are 
a  great  number  of  factors  to  be  resolved,  and  the  prob- 
lem is  much  more  complex  than  would  be  apparent 
unless  a  careful  study  had  been  made.  It  is  not  possible 
continuously  to  operate  a  plant  in  such  a  manner  as  to 
give  maximum  results,  for  the  reason  that  conditions 
change  so  frciiucntly  that  the  most  efficient  economic 
recovery  possible  is  never  achieved. 

This  paper  will  deal  more  particularly  with  the  eco- 
nomics of  lead-ore  treatment  in  those  cases  where  con- 
centrates have  been  produced  by  gravity  methods.  The 
priiciple  involved  is  applicable  in  the  case  of  all  ores, 
but  the  greatest  field  for  consideration  is  under  market 
conditions  in  which  the  metal  is  selling  at  a  low  price 
and  the  smelting  charges  are  high.  The  .same  principle 
applies  to  the  treatment  of  flotation  concentrate. 

When  copper  was  .selling  at  26c.  per  lb.,  .ind  the  smelt- 
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ery  was  close  to  the  point  of  production,  the  question  of 
the  most  economical  grade  of  concentrate  was  not  a 
serious  one.  However,  with  lead  selling  at  5c.  per  lb., 
and  with  increased  freight  and  smelting  charges,  a 
considerable  field  is  open  for  investigation  in  the  matter 
of  increasing  the  profits  accruing  to  the  shipper. 

It  should  be  realized  that,  in  this  paper,  specific  at- 
tention is  given  to  lead  ores,  and  all  calculations  are 
based  on  pre-war  prices.  The  article  will  serve  to  point 
out  a  means  of  studying  the  re-treatment  of  concen- 
trates, and  will  show  the  means  of  attacking  each  in- 
dividual problem.  Before  proceeding  with  the  question 
of  the  most  economical  grade  of  concentrate,  it  is  ex- 
pedient to  consider  a  typical  product.  Any  concentrate 
can  be  divided  into  three  parts,  which  for  convenience 
of  reference  may  be  termed,  respectively,  low  grade, 
medium  grade,  and  high  grade. 

The  low-grade  portion  is  the  material  that  cannot  be 
shipped  to  the  smeltery  at  a  profit.  It  is  evident  that 
a  product  must  carry  a  certain  amount  of  lead  if  it  is 
to  pay  the  cost  of  handling,  of  freight,  and  smelting. 
If  a  product  is  shipped  containing  this  critical  amount, 
no  profit  is  made  by  the  shipper,  and  no  loss  incurred, 
but  if  it  contain  less,  the  shipment  is  made  at  a  loss 
to  the  shipper.  Consequently  the  first  item  to  be  con- 
sidered is  the  critical  point  in  question. 

This  point  will  depend  on  a  number  of  variables, 
such  as  the  operating  expense,  the  cost  of  freight,  the 
terms  of  the  smelting  contract,  and  the  selling  price  of 
lead.  If  all  these  items  are  considered  as  constants,  with 
the  exception  of  the  selling  price  of  lead,  then  the  criti- 
cal assay  will  vary  inversely  as  the  price  of  lead.  This 
shows  that  as  the  price  falls,  the  point  of  disappearing 
returns,  as  regards  the  assay  of  the  product,  will  in- 
crease. With  lead  selling  at  3c.  per  lb.,  the  critical  assay, 
under  certain  conditions,  was  22%  lead;  whereas  with 
8-c.  lead  the  critical  assay  was  9%  lead. 

Generally  speaking  it  is  impossible  to  beat  the  smelter. 
If  a  product  will  not  pay  its  ovra  way  and  return  a 
profit,  it  cannot  be  mixed  with  high-grade  material  and 
shipped  to  a  smeltery  and  a  profit  made  on  the  previous 
non-profitable  material.  This  statement  applies,  of 
course,  only  when  the  same  smeltery  contract  is  op- 
erative in  both  cases.  Frequently,  in  a  desire  to  obtain 
high  metallurgical  extraction,  much  low-grade  material 
is  mixed  with  the  higher-grade  concentrate  in  an  attempt 
to  smuggle  it  into  the  smeltery,  thinking  that  the 
shipper  is  beating  the  smelter  at  his  own  game.  To 
demonstrate  that  low-grade  material  cannot  pay  its  own 
way,  and  will  not  do  so  even  if  mixed  with  high-grade 
material,  the  following  example  is  given: 

Assume  that  the  freight  rate  is  $1.50  a  ton  from  the 
mill  to  the  smeltery,  and  that  the  smelting  charge  is  $6 
a  ton  on  a  basis  of  70%  lead  concentrate,  and  that  10c. 
a  unit  is  added  to  the  smelting  charge  for  each  unit  of 
lead,  in  the  product,  less  than  70%.  Assume  that  the 
smelter  pays  for  90%  of  the  lead,  and  that  the  selling 
price  of  lead  is  4c.  per  lb.     Assume,  further,  that  10  tons 

SMELTING  ONE  TON  OF  MIDDLING  CONTAINING  1C%  LEAD 

Gross  value  200  lb.  of  lead  at  4c $8  00 

FreiKht $L50 

Smelting  charge.  $6  plus  60  x  lOc 12.  00 

Smeltery  deduction,  1 0%  of  $8 '.'.'.'..,  80 


Loss  to  shippe 


It  is  thus  seen  that  shipment  of  this  low-grade  ma- 
terial has  resulted  in  a  loss  to  the  shipper.  Had  it  been 
mixed  with  the  higher-grade  concentrate,  the  economic 
recovery  of  the  plant  would  have  been  lowered  in  an 
attempt  to  increase  the  metallurgical  extraction. 

By  considering  the  smelting  of  10  tons  of  lead  con- 
centrate containing  10%  lead,  the  following  appears: 

.SMELTING     10    Tt)NS    OF    LEAD    CONCENTRATE    CONTAINING 
70%  LEAD 

Gross  value  7  tons  of  metallic  lead  at  $80 

FreiEht,  10  tons  at  $1.50  

Smelting  charge.  1 0  .\  $5 

Smeltery  deduction,  10%  of  $560 


$13  00 
60.00 
56  00 


If  the  one  ton  of  middling  were  combined  with  the 
10  tons  of  concentrate  there  would  result  11  tons  of 
product  containing  64.555^1  lead.  The  profit  resulting 
from  the  treatment  of  this  11  tons  of  composite  ma- 
terial is  shown  in  the  following  table: 

CMELTING    II    TONS  OF    LEAD   CONCENTRATE   CONTAINING 
64,555%  LEAD 

Gross  value,  7, 1  tons  metallic  lead  at  $80 $568  00 

Freight,  1 1  tons  at  $1.50 $|6  50 

Smelting  charge,  1 1  tons  at  $6.55 72  00 

Smeltery  deduction,  10%  of  $568      56  80 

Total  charge  $145  30 

Gross  value  ...  568   00 


of  70%  lead  concentrate  is  mixed  with  1  ton  of  middling 
containing  10%  lead.  That  10%  lead  middling  cannot 
be  shipped  at  a  profit  is  shown  by  the  preceding  table. 


Net  return  $422    70 

The  net  return  from  .smelting  11  tons  of  64.555% 
lead  concentrate  is  $422.70,  whereas  the  return  from 
.smelting  10  tons  of  70  ^r  concentrate  is  $429,  thus 
showing  a  loss  of  $6.30,  which  is  the  amount  incurred 
by  the  addition  of  the  10%  middling.  This  proves  that 
if  a  product  cannot  be  shipped  by  itself  at  a  profit,  a 
profit  will  not  be  made  if  it  is  combined  with  a  high- 
grade  material;  assuming,  of  course,  that  both  products 
are  smelted  on  the  same  smeltery  basis. 

The  above  example  shows  that,  in  an  attempt  to  in- 
crease the  metallurgical  recovery,  the  profit  per  ton  of 
ore  milled  would  actually  be  decreased;  but  the  object 
of  concentration  is  to  make  money,  and  not  to  lose  it. 
From  the  smeltery  contract  given  above  the  net  profit 
per  ton,  which  will  be  received  from  shipping  different 
grades  of  products,  can  be  calculated.  The  figures  given 
have  been  made  on  the  assumption  that  lead  is  selling 
at  4c.  a  pound. 

NET  SMELTER   RETURNS  OF   DIFFERENT  GRADES  OF   LEAD 
PRODUCTS  WITH  4-c.  LEAD 

Net  Smeltery  Return 

to  the  Shipper 

per  Ton 

'0  $42  90 

60  34  70 

50  26  50 

■»0  18  30 

50  13  90 

20  I  90 

18  .26 

7  (n)     55 

6  .,  („)   138 

10  (-,)   6  34 

I')  L.  ss. 

It  is  evident,  then,  that  there  is  a  definite  grade  of 
product  which,  if  shipped,  will  return  neither  profit 
nor  loss  to  the  shipper.  The  percentage  of  lead  in  this 
product  I  have  termed  the  point  of  disappearing  re- 
turns. This  point  can  be  solved  by  the  following  formula : 

Let  X  =  percentage  of  lead  in  product  which  returns 
neither  profit  nor  loss  to  the  shipper.     Then  by  solving 

(A)  0.8a-  -  1.5  -  [6  -f-  (70  -  x)   (.1)]  —  ?j|j  =  0, 

it  is  found  that  .r  equals  17.68^r  lead.  Conse- 
quently, no  profit  is  returned  by  shipping  a  concentrate 
product   which    contains    less    than    17.68',     lead;    but. 


Lead  in 
Product, 
Per  Cent. 
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instead  of  making  a  profit,  a  loss  is  incurred.  This 
statement  applies,  of  course,  only  under  the  assumption 
pre%-iously  made.  This  point  of  disappearing  returns 
will  fluctuate  with  every  variation  in  the  price  of  lead, 
the  cost  of  freight,  and  the  detail  of  the  smelting  con- 
tract. A  similar  formula,  however,  can  be  derived  for 
every  contract,  and,  with  this  formula,  plant  managers 
will  be  in  a  position  to  detennine  the  grade  of  material 
which  will  not  return  a  profit.  If  the  greatest  profit  is 
to  be  expected  any  concentrate  containing  less  than  the 
critical  amount  of  lead  should  not  be  shipped. 

That  under  the  assumed  smeltery  contract  noted 
above  this  point  of  disappearing  returns  is  correct,  is 
shown  by  the  following  calculations : 

SMELTING  O.NE  TON  OK  I.KAD  I'RODICT  CONTAINING 
17  68%  LEAD 

Gross  value  ,        JMM 

Freieht  »     50 

Smrltin?  charge. .  '     ^^ 

Smeltery- deduction  '^' 

Totil  charge  JM    14 

Gross  value  '  *  I  ^ 

Profit  $0  00 

The  point  of  di.sappearing  returns  varies,  of  course, 
with  the  smelter  contract  as  well  as  wiih  all  other  cost 
variables;  but.  if  a  fi.xed  contract  be  assumed,  the  point 
varies  with  the  price  of  lead,  decreasing  with  the  in- 
creased price  of  lead,  and  vice  versa. 

It  is  possible  to  derive  a  general  formula  for  determin- 
ing the  point  of  disappearing  returns  for  any  price  of 
lead,  thus: 

General  Formula   for   Determining  the   Point  of 
Disappearing  Returns 

20Px 
(B)     2OP2;-  1.5-  [6-  (70 -a-)(0.1)]  -    ^q    =  0 

Where 

P  =  price  per  lb.  of  metallic  lead  expressed  in  dollars. 

X  =  per  cent,  lead  in  product. 

The  above  formula  can  be  simplified  to  read  as 
follows : 

(C)      18Px  +  O.lx  =  14..5 

The  points  of  disappearing  returns  for  different  prices 
of  lead  are  as  follows: 

POINTS  OF  DISAPPEARING    RETURNS    FOR    VARIOVS    PRICES    Ol 

LEAD 

Price  of  I^ad,  Assay  of  Provlurt, 

Cents  per  I.b  Per  C<-nt.  I.esd 

2  31   5 

i  22  7 

4  17  7 

J  I«   5 

6  U  ' 

7  III  7 

8  "   ■! 

A8.<tuming  that  the  mill  product  is  shipped  to  a  custom 
smeltery,  these  points  of  disappearing  returns  show 
when  profits  disappear.  If  the  mill  product  be  shipped 
to  a  smeltery  operated  by  the  same  company,  these  points 
no  longer  hold  true,  but  the  principle  remains  effective 
and  correct. 

Re-treatment  of  Concentrate 

So  far  only  one  of  the  two  points  that  affect  the 
profits  derived  from  shipping  concentrate  has  been  con- 
sidered in  the  iiuestion  of  the  elimination  from  the  ma- 
terial shipped  of  that  portion  which  will  not  return  a 
profit.  If  this  low-grade  material  is  removed  from  the 
general  mill  concentrate  by  proper  re-treatment  methods, 
the  material  shipped  wriuid  he  of  such  a  gnide  that  every 
particle  would  show  a  profit  to  the  Hhii)per.  However, 
there  would  be  material  in  this  re-treated  concentrate 


that  is  only  slightly  richer  than  the  standard  shown  in 
the  critical  assay.  It  would  of  course  be  profitable  to 
ship  this  medium-grade  material,  but  maximum  profit 
is  not  obtained  by  so  doing.  Some  portion  of  this  con- 
centrate should  receive  further  treatment  by  being 
crushed  and  concentrated,  and  it  would  thus  yield  an 
increased  profit.  On  the  other  hand,  if  a  material  of 
too  high  a  grade  be  re-crushed,  a  loss  would  be  incurred, 
as  the  increased  grade  of  concentrate  would  be  more 
than  offset  by  the  increased  metallurgical  loss.  The 
function  of  the  re-treating  plant  would  be  to  separate 
from  the  concentrate  that  portion  which  will  yield  no 
profit  if  shipped,  and  also  effect  a  like  separation  of  all 
material  which  will  yield  an  increased  profit  by  further 
re-treatment.  But  the  upper  limits  for  this  medium- 
grade  product  must  be  determined. 

Critical  Point  for  Re-crushing 

Before  the  second  critical  point  can  be  ascertained, 
it  is,  of  course,  necessary  to  know  the  details  of  the 
smeltery  contract  and  the  results  of  preliminary'  tests 
made  to  learn  what  recovery  is  possible  by  treating  the 
medium-grade  product,  and  also  to  determine  what  grade 
of  concentrate  would  be  produced.  If  tests  show  that 
an  extraction  of  80' r  of  the  lead  in  the  form  of  a  70''c 
concentrate  would  result  from  the  treatment  of  this 
intermediate-grade  product,  then  the  second  point,  which 
I  will  call  the  aitical  point  of  i7iiddlings  for  re-crush- 
ing, can  be  determined.  By  this  I  mean  the  point 
above  which  no  material  should  be  further  re-concen- 
trated. Material  lying  within  the  lower  limit  of  the 
point  of  disappearing  returns  and  the  upper  limit  of 
the  critical  point  for  re-crushing  should  be  further  re- 
concentrated  if  the  maximum  economic  recovery  is  to 
be  obtained.  This  critical  point  for  re-crushing  can 
be  determined  mathematically  and,  of  course,  will  vary 
according  to  costs,  grade  of  concentrate,  and  other 
operating  conditions. 

For  the  smeltery  contract  assumed  above,  the  formula 
has  been  determined  for  showing  the  critical  point  of 
middling  for  re-crush:ng: 

Formula  for  Determining  Critical  Point  of 
Middling  for  Re-crushing 


(D)     6.0   +   10.0    (0.7 

(0.8x)(1.5)  _  (0.8)(xH6.0) 

0.7  0.7 


—  X)    +    1.5(x)(,<„)    (P)    - 

-  0.8x(  ,'„  )(P)  '  0.5  -  0.2xP  =  0 


Where 

X  =^  Critical  point  of  middling  for  re-crushing. 

P  z=  Price  of  metallic  lead  per  ton  expressed  in 
dollars. 

On  the  above  basis  it  can  be  shown  that  with  4c. 
lead,  the  critical  assay  is  42.5''r  ;  with  5c.  lead,  38.3'~r  : 
with  fie.  lead,  .•^4.9'r  ;  with  7c.  lead,  31. OS.  and  with 
8c.  lead.  29.8',. 

With  a  fixed  price  of  lead  the  assay  of  the  middling 
can  be  calculated,  and  material  containing  less  than 
this  amount  of  lead  should  be  re-crushed  to  insure 
the  greatest  possible  profit.  If  the  general  mill  con- 
centrate is  treated  on  the  tables  before  shipment,  it 
is  possible  to  estimate  the  two  critical  points  di.scussed 
above;  and  the  three  different  products  can  then  be 
sent  to  the  proper  destinations. 

Having  discussed  in  a  general  way  the  economics  of 
the  case,  and  indicated  how  the  critical  points  may  be 
determined  mathematically,  it  is  pertinent  to  consider 
how  the  theoretical  information  can  be  put   into  prac- 
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tical  use.  One  manner  of  making  the  division  of  the 
general  mill  concentrate  is  by  means  of  a  central  re- 
treating plant;  and,  where  possible,  it  is  advisable  to 
use  tables  instead  of  jigs,  thus  avoiding  the  abrasion 
which  would  be  caused  by  the  latter,  and  permitting 
an  easy  observation  of  the  material  being  re-treated. 

One  reason  for  re-treatment  is  to  check  up  the  work 
of  the  mill  man.  This  need  becomes  more  and  more 
necessary  every  day.  Poor  operation  should  not  be 
permitted  in  any  plant,  but  if  this  condition  does  exist — 
and  it  is  getting  more  common  every  day — the  only 
means  of  counteracting  such  inefficiency  is  to  place  a 
central  re-treating  plant  under  the  charge  of  one  man 
who  will  be  directly  responsible  for  the  grade  of  con- 
centrate shipped. 

Another  reason  for  re-treatment  is  to  provide  a 
high-grade  product  for  the  smeltei-y,  which  is 
specially  equipped  for  the  handling  of  high-grade  lead 
concentrate  only.  A  re-treatment  plant  eliminates  the 
possibility  of  shipping  any  product  that  will  not  return 
a  profit  to  the  company;  it  permits  the  separation  and 
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re-treatment  of  any  product  that  will  show  an  increased 
profit  by  so  doing.  The  operation  of  a  re-treatment 
unit  should  result  in  an  increased  metallurgical  extrac- 
tion of  the  entire  plant.  At  first  it  might  seem  that 
if  the  general  mill  concentrate  were  re-treated  a  certain 
loss  would  result.  Although  this  assumption  is  correct, 
it  must  be  remembered,  on  the  other  hand,  that  a  re- 
treatment  plant  will  permit  the  elimination  from  the 
original  mill  system  of  a  great  deal  of  abrasion  on  the 
jigs,  and  will  also  remove  a  troublesome  middling 
product. 

Re-treatment  May  Eliminate  Excessive 
Jig  Bed  Abrasion 

I  have  known  cases  where  the  re-treatment  unit 
has  increased  the  metallurgical  extraction  of  the  entire 
plant,  for  the  above  reasons.  In  many  plants,  in  the 
attempt  to  obtain  clean  concentrates  from  the  jigs,  an 
enormous  amount  of  abrasion  is  made  on  the  jig  bed. 
When  one  considers  that  the  volume  of  a  sphere  is 
only  50%  of  the  volume  of  a  cube,  both  of  unit  measure- 
ment, it  will  be  seen  that  the  loss  due  to  abrasion  may 
be  very  serious.  With  a  re-treating  plant  in  operation, 
the  concentrate  can  be  discharged  from  the  jig  much 


sooner,  and  any  free  gangue  removed  on  tables,  thus 
eliminating  this  excess  abrasion. 

Furthermore,  in  many  middling  circuits  there  is 
frequently  much  free  mineral,  which  is  circulated  for 
the  simple  reason  that  no  provision  exists  for  its 
elimination.  By  the  use  of  a  re-treatment  plant,  such 
middlings  can  be  deprived  of  their  free-metal  content 
and  a  true  middling  then  returned  for  re-grinding.  A 
re-treatment  plant  makes  the  operation  of  the  mill 
much  more  fool  proof,  and  there  is  no  occasion  for 
expecting  an  increased  metallurgical  loss.  If  the  concen- 
trates being  re-treated  are,  for  any  reason,  so  clean  that 
no  low-grade  material  can  be  removed  from  them,  it  is 
easy  to  ship  all  the  different  products  from  the  re-treat- 
in€nt  plant,  which  also  serves  as  an  excellent  pilot  mill 
and  makes  it  possible  to  check  the  operation  of  any 
particular  part  of  the  main  mill. 

Re-treatment  Not  Always  Applicable 

In  every  case  the  economics  of  the  problem  must  be 
worked  out  to  determine  if  re-treatment  is  logical,  be- 
cause in  some  instances  it  is  not  advisable.  No  general 
rules  may  be  laid  dovsTi,  any  more  than  a  general  rule 
can  be  formulated  for  any  part  of  ore  concentration. 
The  process  to  be  followed  in  re-treatment  of  concen- 
trate is  simple;  and  in  a  properly  designed  installation 
the  entire  plant  can  be  operated  by  one  man.  Where- 
ever  possible  it  is  desirable  to  have  a  plant  in  the  main 
mill,  but  the  re-treatment  plant  should  be  installed  as  a 
complete  separate  unit,  with  its  own  individual  power 
supply  and  accessorj^  equipment. 

It  is  not  always  advisable  to  send  all  the  concentrate 
to  the  re-treatment  plant,  because  in  many  cases  it  is 
possible  to  make  a  high-grade  finished  concentrate  direct 
from  some  of  the  primary  tables.  The  portion  of  con- 
centrate to  be  re-treated  is  laundered  to  the  main  eleva- 
tor of  the  re-treatment  plant,  elevated,  and  de-slimed. 
De-sliming  can  be  effected  either  by  the  use  of  a  cone 
or  classifier.  If  the  former  is  adopted,  the  spigot  prod 
uct  is  treated  on  Butchart  concentrating  tables,  set  to 
yield  three  products — a  finished  concentrate  for  shipping, 
an  intermediate-grade  product,  and  a  low-grade  product. 
The  intermediate-grade  product  would  be  crushed  in 
rolls  and  re-treated,  yielding  a  concentrate  for  shipment, 
and  a  product  to  go  back  into  the  main  mill  circuit.  The 
low-grade  product  from  the  tables  would  either  go  back 
into  the  main  mill  circuit  or  be  ground  in  a  ball  or  tube 
mill.  The  latter  system  may  be  advisable  in  some  cases, 
as  it  definitely  removes  the  middling  which  is  so  likely 
to  build  up  in  a  mill  circuit. 

The  overflow  of  the  classifier  is  settled  in  tanks,  the 
overflow  of  which  can  be  sent  to  the  flotation  plant. 
The  spigot  product  of  the  settling  tanks  is  treated  on 
Butchart  tables,  which  yield  (1)  a  high-grade  concen- 
trate for  shipment,  (2)  a  small  amount  of  middling 
products  which  is  circulated,  and  (3)  a  tailing,  contain- 
ing the  fine  free  gangue,  which  is  sent  to  the  flotation 
plant.  Such  a  plant  can  be  operated  by  one  man,  who 
should  be  able  to  handle  practically  any  tonnage  of  con- 
centrate   which  may  be  made  in  the  main  mill. 


According  to  a  consular  report,  it  was  officially  an- 
nounced in  Mexico  that  more  than  400  mining  properties 
would  soon  be  returned  to  their  owners  in  the  State  of 
Chihuahua.  Properties  belonging  to  the  Creel,  Tcr- 
razas.  Pascual  Orozco,  and  Victoriano  Huerta  interests, 
however,  will  continue  to  be  retained  by  the  government. 
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Nature  and  Uses  of  Capital  in  Mining 


By  J.  R.  FINLAY* 


.1  monngraph  07>  the  nature  aiid  uses  of  capital  as 
applied,  more  particularly,  to  the  mining  industry. 
The  writer,  an  authority  on  the  subject,  discusses 
the  length  of  life  of  a  mine,  the  essentials  of  a  min- 
ing investment,  and  the  factors  affecting  the  return 
of  capital  invested.  Comparisons  between  the  cost 
of  erecting  a  new  plant  and  remodeling  an  old  one 
are  made,  and  pertinent  co7iclusio7is  drawn  as  to  the 
fallibility  of  a  priori  calculations  in  this  respect. 
Concrete  examples  are  given  to  illustrate  that  in- 
dustrial  success  is  now  more  dependent  oti  capital 
and  effort  than  on  bonanzas.  The  Excess-Profits  Tax, 
government  and  private  ownership,  and  other  topics 
are  discussed,  and  differentiation  is  proffered  to 
distinguish  bettveen  profits  and  capital.  The 
paper,  ivhich  ivill  siibsequently  form  a  chapter 
in  a  revised  edition  of  the  author's  treatise,  "Cost 
of  Mining,"  concludes  with  a  review  of  the  priU' 
ciples    of    the    valuation    of    mining    properties. 

THE  price  at  which  mine  products  are  sold  is  not 
determined  wholly  by  the  cost  of  extracting  them, 
but  frequently  by  the  difficulty  of  discovering 
them.  Once  found,  an  orebody  is  a  prize — that  is,  if 
it  is  rich  enough — and  its  value  is  established  even  if  it 
lies  in  parts  of  the  world  remote  from  the  centers  of 
industry.  It  is  obviously  no  test  of  the  highest  effi- 
ciency merely  to  make  such  a  mine  pay.  The  real  test 
is  to  secure  from  it  the  greatest  value  possible.  This 
problem  involves  not  only  the  skill  of  the  explorer  and 
the  miner,  but  also  some  consideration  of  the  use  and 
purposes  of  capital  in  ways  not  primarily  entirely 
obvious. 

One  of  the  first  considerations  of  this  nature  is  the 
plain  fact  that  the  promise  of  a  dollar  at  some  distant 
date  is  not  as  valuable  as  its  immediate  possession.  This 
is  just  as  true  of  incomes  as  of  single  payments.  It 
requires  little  argument  to  convince  a  man  that  if  he 
is  to  receive  a  total  income  of  $10,000  he  would  be  better 
off  if  he  got  it  in  10  years  than  in  20;  better  off  if  he 
obtain  it  in  5  years  than  in  10;  still  better  if  he  receive 
it  in  hand  at  once.  As  a  matter  of  fact,  if  interest  on 
money  is  worth  5''r  a  year,  his  $10,000,  if  paid  in  in- 
stallments covering  20  years,  would  be  worth  barely 
$6000  at  present;  if  he  could  get  it  in  10  years,  it  would 
be  worth  $7.'>00;  in  five  years,  $8500;  only  if  paid  im- 
mediately would  it  be  worth  the  full  $10,000.  If  the 
same  ultimate  return  should  be  spread  over  an  indefi- 
nitely long  period,  say  100  years,  his  annual  income 
would  be  only  $100;  and  his  capital,  that  is,  the  value 
of  his  possession,  would  be  only  such  a  sum  as  $100 
would  be  fair  interest  on — a  paltry  $2000. 

Application  to  the  Mining  Industry 

These  are  surely  not  considerations  merely  for  the 
banker  or  the  financier,  but  apply  with  equal  or  greater 
force  to  anyone  to  whom  the  possession  of  goods,  the 
acquisition  of  food,  clothing,  and  comforts  is  a  matter 
of  importance.     It  is  but  a  shori  step  to  the  conclusion 
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that  an  indefinitely  long  continuance  of  income  which 
can  never  total  more  than  a  certain  amount  is  not  a 
desirable  objective,  but  is  distinctly  an  objectionable 
one;  so  much  so  that  it  would  be  excellent  business  to 
spend  money  to  remedy  it.  Such  considerations  have 
a  wide  application  in  the  mining  business.  An  orebody 
the  discovery  of  which  is  valuable  is  invariably  limited 
in  extent.  If  it  were  not  limited,  either  its  discovery 
would  not  be  valuable,  or  a  single  discoverj'  would  serve 
all  future  purposes,  which  would  be  the  same  thing. 
Therefore,  the  miner  attacks  his  deposit  fully  convinced 
that  it  contains  only  a  certain  quantity  of  valuable 
product;  that  it  is  worth  while  for  him  to  secure  and 
enjoy  this  product  as  soon  as  possible,  instead  of  wait- 
ing indefinitely  for  a  slow  dribble  of  output;  and  that 
his  problem  is  to  explore  the  mine  intelligently,  so  as 
to  equip  it,  that  its  working  may  afford  the  maximum 
satisfaction  to  the  owners.  This  problem  may  be  rea- 
sonably stated  as  that  of  creating  the  greatest  present 
value  for  the  property. 

Length  of  Life  of  Mine  a  Variable  Factor 

From  this  point  of  view,  to  my  mind  a  just  one,  it 
will  be  found  that  the  business  enterprise  based  on  a 
limited  deposit  will  have  a  life  of  maximum  desirability. 
Many  writers  on  the  economics  of  mining,  such  as 
Hoover,  Ross  E.  Browne,  and  Smyth,  have  given  ex- 
amples which  seem  to  show  that  discovered  ore,  or 
even  the  entire  mine,  should  theoretically  be  worked 
out  in  a  short  time,  say  from  three  to  nine  years.  This, 
of  course,  if  there  are  no  exterior  obstacles,  such  as 
the  danger  of  oversupplying  markets,  to  prevent  it.  It 
appears,  however,  that  the  length  of  life  which  will 
create  the  maximum  present  value  is  inherently  a  vari- 
able, depending  on  the  relative  value  of  the  capital 
required  and  the  total  value  of  the  product,  the  rate 
of  annual  profit  earned  on  the  capital  used  in  construct- 
ing and  operating  the  plant,  and  the  time  required  to 
put  the  plant  in  operation.  Where  the  annual  return 
on  the  invested  capital  is  high,  the  life  should  be  short; 
but  when  that  return  diminishes  toward  an  amount 
such  as  will  be  only  interest  on  money,  the  inducement 
to  invest  further  capital  for  the  purpose  of  hurrying 
output  diminishes  until  it  finally  disappears  altogether. 
When  the  return  on  capital  is  a  mere  interest  rate,  the 
life  of  the  enterprise  must  be  indefinitely  long  to  Justify 
the  investment  at  all.  At  this  point,  indeed,  the  argu- 
ment for  the  investment  of  further  capital  would  be  the 
same  as  would  induce  investment  in  government  bonds 
— merely  that  one  might  have  it  to  invest ;  and  the 
effort  and  risk  involved  in  initiating  and  managing  an 
enterprise  would  remain  uncompensated.  At  this  point, 
of  course,  there  will  be  no  inducement  for  continuing 
the  enterprise,  and  it  will  cease. 

The  Essentials  of  a  Mining  Investment 

For  several  reasons  that  will  be  developed  presently, 
these  considerations  promise  to  have  greater  weight  in 
the  mining  business  of  the  United  States,  perhaps  in 
the  world  at  large,  than  they  have  hnd  in  the  past;  and 
it  seems  worth  while  to  ponder  and  rcrolve  them.  As  a 
foundation    for  the  discussion,   the   general   conditions 
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of  a  mining  investment  may  be  noted.  It  naturally  in- 
cludes, as  essential  elements,  opportunity,  time,  effort, 
and  cash,  the  value  of  all  of  which  can,  of  course,  be 
expressed  in  money. 

Omitting  from  the  question  of  opportunity  the  matter 
of  ownership,  one  may  put  down  as  a  minimum  the 
occurrence  of  ores  in  paying  amounts.  It  is  a  point 
often  overlooked  that  there  is  an  essential  difference 
between  merely  knowing  that  an  orebody  exists  and 
having  it  so  opened  up  that  an  output  may  be  obtained 
from  it. 

The  existence  of  many  bodies  of  ore  may  be  definitely 
established  from  mere  geological  observation  or  infer- 
ence, or  from  drilling  or  some  other  form  of  explora- 
tion. This  information  is  absolutely  essential  to  the 
initiation  of  an  industrial  investment,  and  of  course  it 
must  be  paid  for. 

Delays  and  Extra  Expense  in  Mine  Planning 

Are  Common 
Once  the  decision  to  follow  up  these  discoveries  is 
made,  considerable  time  is  necessary  for  opening  up  and 
equipping  the  mine,  the  transportation  system,  mills 
and  smelteries;  in  general  terms,  the  required  plant. 
In  making  and  carrying  out  the  plans  for  all  this  work 
there  is  abundant  opportunity  for  mistakes,  delays,  and 
the  deficiency  of  human  comprehension  and  foresight. 
These  are  factors  that  are,  generally,  optimistically 
minimized.  Why  is  it  that  a  house  planned  to  cost 
$3000,  and  let  on  contract  at  that  price,  when  it  is  fin- 
ished has  cost  $4500?  Simply  because  neither  the 
builder  nor  his  contractor  could  think  of  everything 
that  had  to  be  done.  When  the  contract  is  finished  it 
is  discovered  that  the  house  is  not  complete.  This  in- 
volves both  parties  in  additional  expense  and  in  unex- 
pected delay;  for  the  builder  will  certainly  not  be 
satisfied  with  an  unfinished  house;  it  will  be  nothing 
short  of  a  desolate  disappointment.  If  the  prospective 
house  owner  cannot  afford  to  go  on  with  it,  he  will 
have  to  confess  it  a  failure.  The  next  time  he  builds 
a  house,  of  course,  he  will  be  on  his  guard  against 
these  contingencies  that  cannot  possibly  be  foreseen. 
One  does  not  know  exactly  what  the  "unforeseeable" 
will  turn  out  to  be,  but  he  knows  it  is  there. 

Industrial  Arts  in  State  of  Evolution 
This  homely  comparison  illustrates  an  element  of 
every  engineering  project.  It  is  particularly  worth  re- 
membering that  the  industrial  arts,  including  mining, 
have  been  for  a  long  time,  and  still  are,  in  a  state  of 
evolution.  There  is  no  standardized  plan  or  pattern  of 
plant,  operation,  or  organization.  Each  new  group 
of  entrepreneurs  may  reasonably  entertain  hopes  of  im- 
proving upon  their  predecessors,  in  some  respects  at 
least;  and  in  any  event  they  invariably  expect  to  make 
special  adjustments  for  their  own  special  conditions. 
Nothing  is  more  common  than  to  change  plans  after 
actual  construction  has  begun,  even  on  large-scale 
plants;  indeed,  sometimes  the  changes  take  the  radical 
form  of  increasing  the  whole  scale  of  operations,  perhaps 
to  take  advantage  of  further  developments  of  ore  or  to 
provide  for  working  additional  property.  Thus  though 
American  engineering  projects  are  generally  carried  out 
energetically  and  promptly,  and  on  a  large  scale,  it  is 
entirely  imaginary  to  consider  them,  products  of  either 
invincible  skill  or  of  unerrmg  Judgment.  They  in- 
variably cost  more  time  and  money  than  is  foreseen,  or 
for  which  plans  have  been  made.     The  large  group  of 


Western  mines  known  as  the  "porphyry  coppers"  is  an 
excellent  illustration  of  all  these  points.  The  time 
required  to  get  a  plant  running  from  the  moment  of 
initiation  was  between  three  and  seven  years.  The 
Inspiration  Copper  Co.  is,  of  all,  no  doubt  the  greatest 
engineering  success,  but  it  is,  at  the  same  time,  an 
example  of  all  these  causes  of  delay.  Before  it  was 
finally  launched  as  a  going  concern  its  properties  were 
increased  by  various  consolidations,  its  plants  were  de- 
signed for  different  outputs,  and  construction  was  in- 
terrupted to  make  a  radical  change  in  milling  methods 
— from  water  concentration  to  oil  flotation. 

Modifications  in  Old  Plants  Involve 
Difficulties 

Whatever  may  be  said  of  starting  a  new  plant  may 
also  be  said  of  making  radical  additions  to  i.:i  old  one; 
indeed,  unless  the  original  plant  was  especially  designed 
in  such  manner  as  to  facilitate  additions,  the  difficulties 
are  actually  greater,  for  the  operating  plants  are  likely 
to  get  in  the  way  of  the  additions  and  to  compel  the 
engineers  of  the  enlarged  plant  to  put  up  with  a  scheme 
that  is  sure  to  be,  in  some  respects,  antiquated  and 
unsatisfactory. 

It  is,  then,  apparent  that  to  change  the  scale  of  a 
mining  operation  is  a  matter  requiring  from  three  to 
seven  years.  It  may  be  approximated  at  four  years. 
Theoretically  such  a  requirement  seems  unreasonable, 
but  if  one  is  to  deal  with  the  business  as  a  practical 
matter  of  finance,  it  is  far  safer  to  count  upon  the  act- 
ualities of  experience  than  upon  the  calculations  of 
theory.  Of  course  all  plants  do  not  require  the 
same  amount  of  time.  The  small  and  often  rude  equip- 
ment needed  for  the  shallow  zinc  mines  of  Southwest 
Missouri  and  Oklahoma  may  be  built  and  started  in  a 
few  months.  But  such  plants  are  not  only  unrepresen- 
tative of  the  average  conditions  in  the  mining  business, 
but  are,  after  all,  only  incomplete  installations. 

The  general  tendency  is  toward  elaboration  of  method 
and  comprehensiveness  of  plan.  If  the  operators  in  the 
Miami  district  consider  their  business  in  the  aggregate, 
say  as  a  matter  of  establishing  an  output  of  100,000 
tons  of  spelter  a  year,  they  will  perceive  that  this  is 
no  problem  of  starting  to  dig  ore  from  a  40-acre  lease, 
but  of  exploring  thousands  of  acres  of  land  and  of 
building  smelteries  and  power  plants.  Such  an  opera- 
tion would  probably  require  the  four  years  which,  it  ap- 
pers,  has  been  required  to  start  the  average  Western 
copper  mine.  It  may  fairly  be  assumed  that  mines 
which  may  be  quickly  started,  or  quickly  placed  upon  a 
new  operating  basis,  are  not  really  complete  industrial 
units,  but  merely  minor  parts  of  a  broader  scheme  al- 
ready functioning.  It  might  almost  be  said  that  they 
are  not  really  mines,  but  slopes. 

Estimates  Based  on  Expenditures  in  Parallel  In- 
stances Preferable  to  a  Priori  Calculations 

Here,  then,  an  abrupt  practical  limitation  to  theoreti- 
cal calculations  of  present  values  is  encountered.  If  a 
mine  could  be  worked  out  to  advantage  in  three  years 
after  a  plant  is  running,  it  is  at  least  an  embarrassment 
to  have  to  wait  four  years  before  it  can  be  started. 
Almost  the  same  observations  apply  to  the  cost  of  plants 
as  to  the  time  required.  A  priori  calculations  are  sel- 
dom adequate.  The  safest  estimate  will  be  the  one 
based  on  the  total  expenditures  that  have  been  neces- 
sary for  a  similar  plant. 
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It  is  easy  to  forget  working  capital  altogether.  The 
amount  needed  i.s  usually  equal  to  the  cost  of  operating 
for  between  six  months  and  a  year.  Thus,  a  company 
which  expends  $500,000  a  month  will  need  from  $3,000.- 
000  to  $6,000,000  working  capital.  The  Miami  Copper 
Co.  may  be  taken  as  an  example.  That  company,  in 
1915,  produced  about  42,000,000  lb.  of  copper.  Its  cap- 
ital accounts  stood  as  follows: 

CAPITAL  ACCOUNT.  MIAMI   COPPER  CO.    1915 

Mine  property    *1'5^'''S2S 

.Mine     development     1.417.000 

Construction   3.059.000 

Working    capital     3.000.000 

Total    $9,011,000 

If  at  that  time  it  had  been  considered  desirable  to 
double  this  output  from  the  same  property,  it  might 
have  been  estimated  that  the  scheme  would  not 
have  been  completed  before  1919,  and  the  capital  ac- 
count for  an  output  of  84,000,000  lb.  would  have  stood 
about  as  follows : 

C.\PITAL  REQUIRED  TO  DOUBLE  1915  OUTPUT 

Mine  property    $1,535,000 

Mine    development     2.834.000 

Construction     6.118.000 

Working  capital    6.000.000 

Total  capital  required   $16,487,000 

An  increase  of  capital  amounting  to  nearly  $7,500,000 
is  indicated.  In  1915  the  normal  earnings  were  about 
$2,250,000  a  year,  and,  if  the  operations  had  been 
merely  maintained  on  the  same  scale  in  the  four  years 
required  for  increasing  the  scale  of  operations,  the 
company  might  have  paid  $9,000,000  to  its  stockholders; 
but  if  the  enlargement  were  to  be  paid  out  of  earnings, 
it  could  have  paid  only  $1,500,000  to  the  stockholders. 
tVhat  length  of  life  would  be  required  to  justify  this 
course? 

A  Concrete  Example 

It  is  estimated  that  in  1915,  with  a  life  of  thirteen 
years,  the  stock  of  the  mine  was  worth  $27  a  share.  It 
is  plain  that  the  increase  would  not  benefit  the  stockhold- 
ers unless  it  would  increase  the  present  value  of  the 
stock,  that  is,  the  value  in  1915.  Of  course,  such  increase 
would  have  to  be  figured  into  it  from  the  expectation  of 
increased  dividends  to  be  obtained  as  the  result  of  the 
project.  It  is  easy  to  understand  how  this  would  work  out 
from  the  standard  calculations  of  the  value  of  a  series 
of  installments  of  income. 

The  four  installments  of  reduced  income  totaling  $1,- 
500,000  equal  50c.  a  share  for  four  years.  The  ex- 
pectation of  these  payments  was  worth,  in  1915.  $1.75 
per  share.  In  1919,  the  company  would  go  on  a  basis  of 
$6  a  share  for  four  and  a  half  years — at  which  time  the 
mine  would  be  exhausted.  By  doubling  the  output  the 
life  of  the  mine  has  not  been  shortened  by  one-half,  but 
merely  from  thirteen  years  to  eight  and  one-half  years. 
This  is  the  stumbling  block  to  increasing  value  by  in- 
creasing output:  it  must  be  paid  for  by  delay  in  re- 
ceiving earnings.  In  1919  the  value  of  $0  a  shr.re  for 
four  and  one-half  years  would  be  about  $2^.  But  this 
was  not  the  value  of  these  installments  in  1915.  No- 
body will  pay  $23  for  $23  to  be  paid  four  years  hence. 
One  would  lose  money  unless  the  sum  was  discounted 
by  an  amount  which  would  constitute  interest  on  pay- 
ment for  those  four  years.  The  actual  value  in  1915 
would  be  about  $19.16.  to  which  would  be  added  $1.75, 
the  present  value  of  the  four  minor  installments;  mak- 
ing a  total  value  of  $20.91.  But  the  stock  was  worth  on 
the  fcrnier  basis  $27. 


Many  variations  could  be  introduced  into  such  com- 
putations. For  instance,  one  might  take  into  consider- 
ation the  final  liquidation  of  the  working  capital,  which 
is  an  asset  that  would  be  worth  less  to  the  stock  on  the 
long-life  basis  than  on  the  shortened-life  basis.  But  to 
go  into  such  niceties  is  a  waste  of  time,  in  view  of  the 
already  obvious  fact  that  the  increased  scale  of  opera- 
tions is  not  warranted,  but  would  involve  loss  and 
wasted  effort,  and  would  be,  in  short,  an  engineering 
and  financial  blunder  of  the  first  magnitude.  But  there 
must  be  some  volume  of  ore  and  some  length  of  life  that 
would  justify  doubling  the  output. 

The  conclusions  set  for  this  have  been  based  on  a 
total  production  of  18,000,000  tons,  equivalent  to  thir- 
teen years'  life  at  1,400,000  tons  a  year.  The  present 
value  may  be  calculated  on  that  basis,  and  on  the 
doubled  basis  beginning  in  1915,  and  assuming  longer 
lives  for  both  projects. 

COMPARATIVE-PRODUCTION    SCALE 


Scale   1.400,000   Tons  a   Tear 
Life.        Value 

Tons  Years    per  Share 

21.000,000         15  $30.00 
28.000,000         20  36.00 

35.000.000         25  40.50 

42.000.000         30  44.20 


Scale    2,800.000    Tons   a   Tear. 

With  Four  Years'  Delay 
Life. 

Years  Value,  1915 

9J  $1.75    +    $23.00  =  $24.75 

12  1.75    +      31.55   =     33.30 

14J  1.75    +      38.75  =     40.50 

17  1.75    +      45.00  =     46.75 


Thus  it  will  be  perceived  that  not  until  the  volume  of 
ore  is  doubled  will  it  pay  to  double  the  scale  of  opera- 
tions. The  inference  is  that  the  Miami  mine  was  skill- 
fully exploited  in  the  first  place. 

These  calculations  must  not  be  confused  with  other 
factors  which  might  (and,  as  a  matter  of  fact,  do)  enter 
into  the  situation.  The  output  of  the  mine  has  actually 
been  increased  by  one-half  without  a  corresponding  in- 
crease of  plant  cost,  but  merely  through  the  instru- 
mentality of  minor  alterations  and  adjustments.  This 
fact  does  not  enter  into  my  argument,  for  the  circum- 
stance that  such  adjustments  could  be  made  means  noth- 
ing more  than  that  the  capabilities  of  the  plant  had  not 
jeen  fully  worked  out  and  utilized. 

Operating  Plants  at  Part  Capacity 
Not  Economical 

Any  increase  of  output,  without  additional  expense 
for  construction,  is  pure  gain.  Anything  short  of  run- 
ning a  plant  at  full  capacity  is  uneconomical.  The  short- 
ening of  the  life  of  a  mine  by  such  means  (that  is.  with- 
out the  use  of  additional  capital)  is  so  obviously  ad- 
vantageous that  consideration  of  the  arithmetical  fac- 
tors involved  seems  superfluous. 

The  real  point  of  this  discussion  remains  to  be 
brought  out.  It  will  be  noticed  that  the  earning  power 
of  the  capital  invested  in  plant  and  working  capital  on 
the  Miami  ores  is  30^  per  year.  The  minimum  life 
required  to  return  this  capital  with  5'"f  interest  is  3.8 
years.  It  will  not  pay  to  double  the  .scale  of  operations 
unless  the  life  on  this  scale  exceeds  25  years.  At  a 
smaller  increase  of  capacity,  say  25', .  it  is  found  that 
the  present  value  will  ha  increased  slightly  at  a  life  of 
less  than  25  years.  It  is  plain  that  when  the  capital 
return  is  30', ,  and  the  time  required  for  initiating  an 
enterprise  is  four  years,  the  scale  of  operations  to  give 
the  maximum  value  should  be  such  as  will  give  a  life  of 
between  20  and  25  years.  A  consideration  of  a  variety 
of  factors  that  might  be  introduced,  such  as  the  possi- 
bility of  initiating  plants  in  a  shorter  period  than  four 
years,  would  involve  interminable  arithmetic,  and  would 
probably  be  tiresome  without  adding  materially  to  the 
clarity  of  the  subject. 
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It  is  evident  that  the  time  required  for  plant  in- 
stallations is  an  important  element  in  the  problem  of  the 
intelligent  use  of  capital,  not  only  in  mining  but  in  in- 
dustry in  general;  and  that  where  the  return  on  cap- 
ital is  high,  and  the  warrantably  assumed  life  of  an 
enterprise  is  short,  the  possibility  of  loss  through  delay 
becomes  proportionately  greater.  Thus,  if  the  earnings 
upon  capital  arc  100%,  if  it  requires  four  years  to 
start  a  plant,  and  if  the  capital  required  is  in  use  an 
average  of  one-half  the  time  required  for  its  investment, 
it  is  plainly  impossible  to  discover  any  promise  of  profit 
in  an  enterprise  that  will  run  less  than  two  years  after 
the  plant  is  started.  It  is  rare  indeed  that  earnings 
will  be  so  large,  although  there  have  been  instances 
where  they  have  been  much  greater. 

Success  of  Industry  Now  Mainly  Dependent  on 
Capital  and  Effort 

For  example,  the  Goldfield  Consolidated  mining  and 
milling  plant  probably  cost  about  $2,000,000  in  the  ag- 
gregate and  required  two  and  one-half  years  for  com- 
pletion, but  it  immediately  began  to  earn  profits  at  the 
rate  of  $6,000,000  or  $7,000,000  a  year.  A  single  year's 
operation  would  compensate  for  the  investment,  the 
time,  and  the  effort.  But  such  instances  are  merely 
spectacular  accidents  which  are  less  and  less  likely  to 
be  repeated.  The  main  tendency  in  the  mining  industry 
is  toward  less  dependence  upon  the  discovery  of  bo- 
nanzas and  more  dependence  upon  capital  and  sustained 
industrial  effort. 

The  number  of  mining  enterprises  in  this  country 
that  are  rich  enough  to  warrant  an  operating  life  of 
less  than  five  years  would  probably  constitute  only  a 
minute  fraction  of  the  industry,  and  one  certainly  not 
v/orth  public  attention.  There  are,  of  course,  many 
mines  in  the  country  whose  earnings  on  the  capital  in- 
vested are,  say,  from  25  to  50%,  but  the  largest  mining 
enterprises  are  already  far  below  that  figure.  In  the 
case  of  the  United  States  Steel  Corporation,  the  capital 
invested  averaged  before  the  war  no  less  than  $140 
per  ton  of  finished  product  sold  each  year,  and  the  earn- 
ings only  $8,  or  less  than  6%.  If  money  is  worth  5% 
interest,  the  shortest  justifiable  life  of  such  an  invest- 
ment is  more  than  40  years.  If  the  earnings  on  capital 
are  10%,  the  shortest  justifiable  life  will  be  15  years. 

High  Returns  Obtainable  Only  From 
Bonanza  Deposits 

It  may  be  worth  while  to  repeat,  for  the  sake  of  em- 
phasis, that  the  shortest  justifiable  life  is  that  which 
will  merely  return  the  capital  with  such  interest  as 
might  be  obtained  merely  by  lending  the  money  on  good 
security.  When  one  comes  to  take  account  of  the  dif- 
ficulty of  guarding  against  chances  of  failure,  such  as 
lie  in  the  overestimate  of  the  ore  supply,  underestimate 
of  cost,  unfavorable  changes  in  prices,  or  in  absolute 
accidents,  it  seems  venturesome  to  consider  a  return  as 
low  as  10%  a  safe  margin  for  investment.  To  justify 
it,  it  is  necessary  to  count  on  exterior  factors,  such  as  a 
probability  that  the  business  would  continue  to  expand 
indefinitely  instead  of  being  limited  to  an  exhaustible 
deposit.  Perhaps  I  shall  not  be  far  astray  if  I  assert 
that  most  mining  enterprises  are  based  upon  a  return 
of  between  10  and  50%  on  the  money  required  for  de- 
velopment, plant,  and  working  capital;  that  these  re- 
turns vary  according  to  the  relative  abundance  of  the 
materials  handled,  and  that  the  higher  returns  are  ob- 


tainable only  upon  bonanza  deposits  of  which  the  mere 
discovery  is  a  matter  of  capital  importance. 

These  statements  are  likely  to  be  misunderstood  un- 
less the  basis  for  them  is  thoroughly  explained.  It  is 
possible  for  one  intent  upon  showing  the  extraordinary 
profits  of  a  mine  to  take  for  an  example  some  notable 
bonanza,  and  explain  to  the  public  that  its  great  earn- 
ings come  from  practically  nothing.  This  is  often  done 
for  two  diametrically  opposite  purposes.  On  the  one 
hand,  the  stock  promoter  uses  the  figures  to  tempt 
speculation;  on  the  other,  theorists  on  social  systems 
seize  upon  them  as  examples  to  illustrate  the  inequali- 
ties and  injustice  of  the  distribution  of  wealth  which 
lie  in  "capitalism."  Both  representations  may  fairly 
be  attributed  to  the  fact  that  a  little  knowledge  is 
often  a  dangerous  thing. 

The  United  Verde  Extension  Company 

Take  as  an  illustration  the  most  remarkable  mining 
bonanza  of  recent  times,  the  United  Verde  Extension 
copper  mine.  This  property  was  discovered  by  the  pres- 
ent company  at  a  cost  of  about  $275,000.  It  immedi- 
ately began  shipping  ore  running  more  than  25%  cop- 
per, and  within  three  years  under  war  prices  it  was 
earning  at  the  rate  of  $12,000,000  a  year.  These  facts 
sound  exceedingly  extravagant;  but,  when  they  are  ex- 
amined in  terms  of  the  normal  conduct  of  business, 
modifications  will  be  found  at  once. 

In  the  first  place,  the  expenditure  of  $275,000  was 
not  really  all  the  money  put  into  this  discovery.  It  was 
merely  the  amount  required  to  put  through  the  fortu- 
nate and  decisive  chapter  of  it,  which  was  the  reorgani- 
zation and  re-financing  of  an  existing  company.  Ex- 
ploration had  previously  been  carried  on  for  many  years 
without  success,  and  a  large  sum  of  money,  I  do  not 
know  how  much,  but  certainly  many  hundred  thou- 
sand dollars,  was  spent.  This  was  not  lost,  because 
the  work  done  pointed  the  way  to  ultimate  success. 
Thus  the  actual  cost  of  the  discovery  must  have 
been  nearly  $1,000,000,  instead  of  $275,000,  as  usually 
stated.  Furthermore,  the  money  spent  by  this  com- 
pany on  this  property  was  only  a  small  part  of  the 
outlay  on  account  of  this  particular  bonanza;  for,  as 
soon  as  the  discovery  was  made,  other  explorations  were 
undertaken,  right  and  left,  in  part  by  the  very  people 
interested  in  the  Verde  Extension;  and  millions  were 
put  in  without  resulting  in  the  discovery  of  even  a 
dollar's  worth  of  ore.  The  real  cost  of  the  discovery, 
therefore,  was  not  $275,000,  but  several  millions.  If  it 
were  a  matter  of  importance,  the  exact  amount  could 
be  determined  with  fair  accuracy. 

The  next  modification  is  that  the  apparent  profits 
were  for  a  time  doubled  by  war  prices.  A  further 
modification  is  that  the  sums  stated  as  earnings  have 
not  been  paid  to  the  stockholders.  Only  a  quarter  of 
the  amounts  have  been  disbursed  as  dividends,  and  the 
stated  earnings  never  will  be  so  paid,  for  they  have 
been  expended  in  the  construction  of  a  plant,  the  de- 
velopment of  the  mine,  for  working  capital,  and  for  war 
taxes.  If  there  had  been  no  war  prices,  the  earnings 
would  have  been,  in  1916,  1917,  and  1918,  so  much 
smaller  that  the  dividends  would  have  been  certainly 
less  than  half  of  the  $6,667,500  actually  paid. 

But  the  consideration  that  is  really  obscure  to  those 
who  do  not  take  the  trouble  to  reason  it  out  is  the  fact 
that  the  earnings  that  went  to  stockholders  really  came 
from  borrowed  capital.     The  new  bonanza  mine  had  no 
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equipment  of  it.*!  own  to  enable  it  to  put  copper  on  the 
market.  Railroad.s  had  been  built  for  other  mines,  by 
which  smelteries,  also  built  for  other  mines,  could  be 
reached.  The  owners  of  the  United  Verde  Extension 
had  to  pay  a  toll  out  of  the  richest  of  its  ores  for 
the  use  of  that  capital;  and  it  paid  in  the  form  of 
profit  on  freight  and  treatment.  To  ship  those  richest 
ores  was  only  a  fortunate  and  temporary  expedient. 
The  enterprise  needed  a  plant  of  its  own,  in  spite  of  all 
the  assistance  of  this  kind  for  which  it  could  negotiate. 
The  construction  of  a  smeltery,  a  tunnel,  and  a  railroad 
to  connect  it  with  the  mine;  of  shafts,  machinery,  and 
living  accommodations  for  employees  (these  beine  noth- 
ing short  of  two  townsites,  one  at  the  mine,  the  other 
at  the  smeltery)  ;  the  purchase  of  land,  and  the  crea- 
tion of  a  working  capital  have  actually  absorbed  from 
S  12,000,000  to  $15,000,000.  If  the  work  had  bean  done 
under  pre-war  conditions,  these  requirements  would 
have  been  smaller  by  perhaps  a  third.  But  the  mine 
cannot  continue  to  ship  the  extraordinary  ore?  that 
were  obtained  in  these  first  years;  and  its  earnings  cer- 
tainly will  not  average  as  much  as  50-f  on  the  cap- 
ital required  to  establish  and  operate  it. 

Industrial  Success  Often  Achieved  by  Using 
Part  of  Prize  as  Capital 

The  individuals  who  accomplished  the  reorganization 
of  this  company  reaped  extraordinary  profits.  They 
drew  a  capital  prize  in  the  lottery  of  nature  by  paying 
for  only  one  of  the  tickets.  It  is  equally  true  that  they 
used  this  prize  with  skill  and  acumen,  and  out  of  it 
built  up  an  extensive  industry  by  using  a  part  of  their 
prize  as  capital.  The  property  is  a  first-rate  example 
of  adventure  and  success — the  kind  of  enterprise  that 
has  been  the  spirit  of  the  mining  industry,  keeping  alive 
thp  desire  for  fresh  efforts,  and  lending  zest  and  even 
romance  to  the  development  of  the  country.  There  are 
elements  in  our  national  situation  which  make  it  worth 
while  to  inquire  whether  this  sort  of  enterprise  is  to 
continue  freely,  or  whether  it  is  to  be  curtailed  and  dis- 
couraged. The  importance  of  this  question  has  been 
accentuated  by  the  war,  through  the  increase  of  taxa- 
tion that  is  the  invariable  concomitant  of  wars. 

There  is  no  question  that  the  mining  industry  should 
pay  its  full  share  to  support  the  Government  and  every 
national  enterprise  in  proportion  to  its  income  and 
profits.  But  it  is  exposed  to  the  danger  of  confiscation 
of  capital  under  the  guise  of  "income"  and  "excess 
profits."  The  manner  in  which  this  may  be  done  is  evi- 
dent from  preceding  discussion  and  examples.  The 
revenue  law  of  1018  was  passed  when  the  wave  of  en- 
hanced profits  due  to  high  war  prices  was  rapidly  re- 
ceding. Costs  were  rising  by  leaps  and  bounds,  and 
prices  were  either  fixed  or  falling;  profits  were  not 
much  above  normal  and  promised  soon  to  become  sub- 
normal. The  law  carried  a  provision  for  taxing  "excess 
profits"  up  to  as  much  as  80'^,  and  the  question  of  the 
BTount  of  profit  was  to  be  determined,  not  by  the  rela- 
tion of  the  war  earnings  on  an  ounce  of  gold  or  a 
pound  of  copper  t'l  the  normal  earnings  on  an  ounce 
of  gold  or  a  pound  of  copper,  but  by  the  nominal  capital 
of  the  enterprise.  For  instance,  there  was  acute  danger 
that,  according  to  this  law,  the  capital  of  the  United 
Verde  Extension  would  be  put  down  at  60c.  a  share, 
lO'f  allowed  on  this  value  for  normal  profits  and  the 
remainder  taxed  SO',  as  "excess  profits."  In  the  mean- 
time, many  persons  had  bought  this  stock  at  over  $40 


a  share  on  an  expectation  of  normal  profits — that  is, 
not  counting  upon  war  prices  at  all — and  the  actual 
profits  were  little,  if  any,  above  what  might  have  been 
earned  in  ordinary  times.  According  to  the  plan  of  the 
law,  80'^  of  the  earnings  would  be  swept  away.  On 
these  terms  four-fifths  of  the  capital  of  actual  investors 
would  be  confiscated.  Two  questions  may  logically  be 
considered;  (1)  What  was  the  normal  profit  of  the 
product  of  this  industry,  and  (2)  what  was  the  capital 
in  this  industry. 

Excess-Profits  Tax 

Before  proceeding  with  the  second  point,  it  is  reason- 
able to  interject  the  conclusion  that  an  excess-profits  tax 
on  real  excess  profits,  as  a  war  measure,  is  hardly  open 
to  objection.  The  United  Verde  Extension  might,  under 
average  pre-war  conditions,  expect  to  make  10c.  profit 
per  pound  of  copper.  Now,  if  it  were  making  20c.  dur- 
mg  the  war,  it  would  be  not  unreasonable  to  say  that  it 
was  making  10c.  "excess  profits."  A  tax  of  80''f  of  that 
amount,  even  in  addition  to  other  ordinary  income 
taxes,  would  not  be  confiscation.  But  the  question 
would  not  necessarily  be  disposed  of  even  at  that  point, 
for  it  would  still  be  necessary  to  scrutinize  the  receipts' 
and  expenditures  of  all  mines  according  to  a  uniform 
principle,  in  order  to  fix  the  amount  of  profit  fairly. 
There  would,  however,  be  no  objection  to  the  theory  if 
it  could  be  applied  properly. 

It  is  hardly  to  be  expected  that  the  American  nation 
will  be  influenced  permanently  by  the  psychology  of  a 
war  period.  There  is  no  immediate  prospect  of  more 
wars  in  the  future  than  there  have  been  in  the  past. 
This  country  has  been  engaged  since  the  Revolution  in 
wars  of  greater  or  less  importance  about  Tc  of  the 
time,  and  its  ordinary  disposition  is  to  dismiss  the  ques- 
tion of  war  as  an  abnormal  and  improbable  contingency. 
Nevertheless,  steps  are  taken  during  these  occasional 
wars  that  have  unexpected  results  in  times  of  peace. 
A  tariff  to  provide  war  revenue  may  be  converted  into 
"protection,"  a  policy  which  may  or  may  not  favor  some 
industries  at  the  expense  of  other  industries. 

Government  Administration  of  Public  Utilities 
May  Be  Chrysalis  of  Government  Ownership 

.\  temporary  stopping  of  brewing  and  distilling  has 
been  converted  by  war  psychology  into  permanent 
and  constitutional  prohibition  much  sooner  than  would 
have  been  the  case  normally.  Similarly,  the  marked  in- 
crease of  taxation  on  incomes,  as  a  war  measure,  may 
develop,  or  degenerate,  into  a  deliberate  and  sustained 
attack  on  capital.  Government  administration  of  rail- 
roads, as  a  temporary  expedient,  may  be  the  chrysalis 
of  government  ownership.  The  net  result  may  be 
to  multiply  the  number  of  government  employees, 
multiply  the  weight  of  the  machinery  of  govern- 
ment, and  to  substitute  for  the  independence  of  in- 
dividual initiative  a  general  dependence  upon  gov- 
ernmental employment.  There  arc  many  who  re- 
gard all  these  tendencies  as  desirable,  who,  indeed, 
look  upon  anything  that  can  secure  a  majority  of  votes 
!is  not  only  de.'--irable  but  sacred.  It  is  hardly  worth 
while  to  hold  fixed  opinions  as  to  the  merits  of  such 
tendencies.  It  is  more  to  the  point  to  discern,  if  pos- 
sible, how  powerful  they  are  and  what  forces  lie  be- 
hind them.  To  make  such  an  analysis  is  entirely  beyond 
the  scope  of  this  discussion,  but  it  seems  as  if  I  cannot 
be  far  wrong  in  drawing  a  general  conclusion  that  the 
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mainspring  of  most  of  the  tendencies  of  social,  politi- 
cal, and  economic  legislation  is  faith  in  cooperative  ef- 
fort as  against  individual  effort,  and  doubt  as  to 
whether  this  cooperative  effort  may  properly  be  left  to 
individual  owners.  The  efficiency  of  great  corporations 
has  been  demonstrated  in  many  industries.  Would  not 
still  greater  corporations,  even  one  all-embracing  cor- 
poration, the  government  itself,  be  still  more  efficient? 
Would  not  such  an  institution  automatically  make  all 
the  people  comfortable  and  relieve  all  of  the  terrors  of 
making  a  living? 

Private  Ownership  Still  a  Fundamental  Law 

But  this  conception  is  still  only  a  theory,  and  will  un- 
doubtedly remain  so.  It  is  easy  to  comprehend  how  the 
cooperative  or  integrating  movement  will  reach  abso- 
lute limits,  in  the  form  of  intricacies  of  detail  which 
would  be  beyond  the  power  of  any  corporation  to  master. 
When  the  tendency  to  integration  is  forced  by  its  mo- 
mentum beyond  its  proper  boundary  it  is  sure  to  be 
overcome  by  the  reaction  of  disintegration. 

The  right  of  private  ownership  of  property  is  still 
recognized  by  the  fundamental  law  of  the  land.  It  is 
a  natural  desire  of  every  man  to  have  something  of  his 
own  which  he  can  alter,  dispose  of,  or  lend  to  suit  his 
own  whim..  Whenever  the  theory  of  government  inter- 
ference goes  far  enough  to  deny  the  whims  of  a  large 
enough  number  of  people,  it  will  meet  effective  resist- 
ance. Thus  far  it  has  been  easy  to  draw  some  distinc- 
tion between  great  aggregates  of  "capital,"  generally 
typified  in  the  name  of  some  individual  whom  magazine 
writers  have  made  as  mythical  as  Hercules  or  Theseus, 
and  private  property.  No  person  with  a  spark  of  ambi- 
tion or  initiative  wishes  to  deny  himself  the  right  of 
owniing  property  and  increasing  it.  The  world  is  not 
ruled  by  the  passive  and  timid,  no  matter  how  greatly 
they  may  preponderate  in  numbers.  It  is  ruled  by  the 
aspiring  and  energetic. 

Now,  the  mines  of  the  country  are  not  owned  by  a 
few  rich  and  decadent  beneficiaries  of  privilege,  but 
by  a  huge  army  of  stockholders,  investors  great  and 
small,  whose  capital  is,  by  overwhelming  preponderance, 
the  fruit  of  their  own  efforts  and  their  ovm  virtues — 
of  frugality,  industry,  enterprise,  and  ability.  These 
people  have  a  decided  interest  in  holding  their  capital 
intact,  and  not  having  it  reduced  or  dissipated  by  ig- 
norant— perhaps  malicious — -taxation  of  "income."  This 
scheme  of  taxation  is,  apparently,  in  the  minds  of  theo- 
rists, whose  number  is  apparently  increasing,  a  con- 
venient way  of  meeting  the  increased  expenses  of  the 
Government.  These  expenses  are  to  be  permanently  in- 
creased not  only  by  the  interest  on  war  debts,  but  by  the 
growi;h  of  Government  bureaus,  which  has  been  greatly 
stimulated  by  the  war,  and  by  a  general  expansion  of 
the  policy  of  the  Government  which  it  will  be  difficult, 
no  doubt,  to  nullify. 

Difficult  To  Differentiate  Between  Capital 
AND  Profits  of  Mines 

What,  then,  is  the  capital  of  mines?  There  appears 
10  be  no  sure  way  of  fixing  capital,  or  of  distinguish- 
ing it  sharply  from  profits.  Some  may  be  disposed  to 
argue  that  capital  is  the  actual  amount  of  money  in- 
vested in  a  given  project.  This  conclusion  does  not 
seem  to  fit  the  case  except  momentarily.  When  an  en- 
terprise is  launched  the  amount  of  money  put  into  it  is, 
of  course,  the  amount  upon  which  a  return  is  expected; 


but  it  is  always  a  mere  accident  if  the  return  is  just 
equal  to  the  amount  required.  It  is  far  more  likely  to 
be  either  below  or  above  that  amount.  If  below,  a 
part  of  the  investment  is  lost,  because  the  enterprise 
does  not  yield  an  amount  sufficient  to  return  it  to  the 
owners.  If  above,  a  gain  is  made,  because  the  yield  is 
greater  than  the  amount  required  to  return  the  invest- 
ment. In  one  case  the  capital  diminishes;  in  the  other 
it  increases.     In  neither  case  does  it  remain  stationary. 

If  an  investment  is  disappointing,  no  amount  of  ex- 
planation will  restore  the  capital;  therefore  everyone 
must  admit  that  it  involves  a  loss  of  capital.  If  it  be 
argued  that  the  capital  in  a  successful  enterprise  does 
not  increase,  then  one  is  forced  to  look  forward  tc  the 
extinction  of  all  capital,  for  it  is  self-evident  that,  if 
some  enterprises  lose  capital  and  none  gain  it,  the  proc- 
ess of  investment  must  be  one  of  destruction. 

Again,  what  is  the  amount  invested?  Must  it  be 
money  dravra  from  a  bank,  or  can  it  be  some  other  form 
of  value?  Take,  for  instance,  a  mine.  One  party  con- 
tributes $1,000,000  in  actual  money  for  equipment; 
another  contributes  a  tract  of  land,  on  which,  say,  |10,- 
000  has  actually  been  spent,  but  which  nevertheless  is 
accepted  by  the  first  party  at  a  valuation  of  $3,000,000. 
That  the  transaction  is  made  in  good  faith  is  proved  by 
the  fact  that  the  party  which  contributes  all  the  money 
is  satisfied  with  only  one-third  of  the  property.  In  this 
case,  a  frequent  one,  the  question  may  be  asked:  Is 
the  amount  invested  the  $1,010,000  which  may  be  traced 
to  actual  money  transfers,  or  is  it  the  $3,000,000  agreed 
upon  as  the  basis  of  the  property  transfer?  My  as- 
sumption is  that  the  investment  is  the  latter  sum.  I 
would  assume,  further,  that  this  sum  is  the  capital  put 
into  the  enterprise  at  the  time  the  bargain  is  made,  but 
that  it  is  not  necessarily  a  permanent  measure  of  the 
capital,  any  more  than  the  $10,000  in  money,  put  into 
the  land,  was  a  final  estimate  of  the  value  of  the  land. 

Capital  Must  Have  Value 

This  train  of  argument  leads  to  the  conclusion  that 
if  one  is  to  admit  the  existence  of  capital  at  all,  he  can 
describe  it  only  as  so  much  "value."  The  origin  of  that 
value  must  be  ignored,  and  attention  devoted  to  the 
practical  matter  of  how  to  measure  it.  I  believe  this 
conclusion  is  one  which  has  been  upheld,  and  will  con- 
tinue to  be  upheld,  by  the  courts  as  well  as  by  financiers. 
It  seems  utterly  absurd  to  argue  that  capital  can  be 
limited  by  the  mere  process  of  setting  down  oertain 
figures.  It  is  equally  out  of  the  question  to  attach 
commercial  significance  to  how  much  capital  could  be 
credited  to  an  enterprise  or  to  an  individual  at  any  past 
date.  The  fact  that  a  rich  man  of  today  was  a  penni- 
less boy  50  years  ago  has  no  bearing  whatever  on  the 
amount  of  capital  he  may  ovm.  Similarly,  a  mine  yield- 
ing $1,000,000  a  year  is  surely  an  asset,  and  that  asset 
is  capital,  without  any  regard  to  the  fact  that  it  may 
have  been  started  by  prospectors  without  a  bank  ac- 
count, and  by  dint  of  manual  labor. 

Valuation  of  Mining  Properties  on  Proper  Basis 

As  to  the  process  of  establishing  value,  I  have  always 
argued  that  it  must  be  traced  to  commercial  transac- 
tions. It  is  not  reasonable  to  attribute  theoretical 
value,  for  instance,  to  the  metal  lead.  Theoretical  fig- 
ures might  perhaps  be  worked  out  for  it,  based,  say,  on 
its  relative  abundance  compared  with  other  metals,  or 
on  some  such  consideration ;  but  nobody  would  nay  any 
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attention  to  them.  The  value  of  lead  is  always  estab- 
lished by  its  price  in  the  open  market.  The  value  of  a 
lead  mine  must  rest  on  that  price,  and  be  figured  from 
the  amount  that  can  be  marketed,  the  cost  of  production, 
and  the  time  required  to  complete  the  operation.  If 
these  additional  factors  (quantity,  cost,  and  time)  are 
uncertain,  as  they  usually  are,  it  is  obvious  that  the 
valuation  of  the  mine  is  a  much  more  intricate  and  less 
reliable  matter  than  that  of  the  metal  which  it  con- 
tains. As  a  matter  of  fact,  grave  mistakes  are  fre- 
quently made.  Properties  which  are  accepted  by  the 
public  at  high  valuations  finally  turn  out  to  be  worthless. 

The  facts  stated  present  a  forceful  argument  for  not 
accepting  stock-market  quotations  as  indicative  of  the 
value  of  mining  companies,  although  it  must  be  ad- 
mitted that,  in  the  majority  of  cases,  those  quotations 
do  give  a  reasonable  approximation  of  the  values.  But 
mines  are  not  staples,  as  are  the  metals  that  they  pro- 
duce, and  market  quotations  upon  them  are  of  a  different 
order  from  quotations  on  staples.  Thus,  lead  in  a  ware- 
house is  always  marketable.  Its  price  varies  between 
certain  limits,  of  course,  but  the  market  value,  what- 
ever it  is,  is  always  there.  But  no  such  certitude  or 
permanence  is  apparent  about  the  stock  of  the  mine. 
Today  it  may  be  in  high  favor;  five  years  from  now  it 
may  be  worth  twice  as  much,  or  nothing  at  all ;  and  the 
(luotations  bear  no  definite  relation  to  the  price  of  the 
metal,  but  are  influenced  strongly,  often  decisively,  by 
other  factors. 

Again,  one  can  never  be  certain  that  the  valuation  of 
.stock.«  by  market  quotation  reflects  in  all  cases  their 
actual  worth.  Many  properties  are  not  on  the  market 
at  all.  Of  those  actually  before  the  public,  some  may  be 
in  high  esteem,  skillfully  advertised,  and  distributed 
among  a  large  number  of  holders;  others  may  be 
scarcely  noticed,  with  few  holders  and  few  transfers; 
and  the  market  may  be  merely  nominal.  It  is  conceiv- 
able that  the  highly  advertised  stock  might  bring  twice 
the  price  of  the  obscure  one,  even  though  both  have  the 
same  actual  merit. 

Question  of  Valuation  of  Mines  Should 
Receive  Frequent  Review 

I  think  these  considerations  are  generally  conceded 
to  be  convincing  reasons  for  subjecting  the  valuation  of 
mines  to  a  searching  and  independent  review  every 
time  .such  property  becomes  the  object  of  an  important 
transaction.  I  think  the  Government  should  recognize 
this  fact  in  its  dealings  with  mines.  In  former  times 
those  dealings  were,  from  a  financial  point  of  view,  of 
slight  importance,  but  under  present  conditions  the 
settlement  of  taxes  is  for  prosperous  concerns  a  trans- 
action of  the  first  order.  It  follows  that  it  is  highly 
desirable  for  the  Government  not  only  to  permit  but  to 
encourage  a  rational  method  of  valuation,  which  can  be 
applied  at  any  time  at  the  instance  of  either  party. 

If  the  purpose  of  a  government  is  not  to  promote 
fair  play  among  its  citizens,  then  it  must  he  prepared 
to  exercise  it.s  forces  regardless  of  fair  piny.  This  does 
not  fiounri  well,  for  the  consequent  inference  is  that  if 
the  organized  powers  of  a  government  are  not  neces- 
sarily to  be  used  to  secure  justice,  they  may  he  used  for 
oppression.  An  attitude  of  this  kind,  therefore,  is  ten- 
able only  as  an  excuse  for  temporary  confusion,  and  not 
as  a  real  policy.  Ft  follows  as  a  practical  conclusion 
that  a  government  must  adopt  a  logical  and  equitable 
theory  of  distinguishing  capital  from  profit. 


My  conception  of  such  a  theory  may  be  summarized  as 
follows: 

1.  The  capital  is  the  present  value  that  could  be  real- 
ized from  the  liquidation  of  an  enterprise,  through 
normal  commercial  transactions. 

2.  Profit  is  a  fair  interest  upon  the  capital. 

3.  In  the  case  of  a  property  like  a  mine,  in  which  a 
profit  can  be  made  only  by  using  up  its  physical  re- 
sources, income  is  never  wholly  profit.  In  the  case  of 
an  unprofitable  enterprise,  the  income  is  merely  a  par- 
tial return  of  money  actually  invested.  In  the  case  of 
a  profitable  enterprise,  it  is  partly  capital  and  partly  a 
return  on  that  capital. 

When  such  a  property  is  short  lived,  the  proportion 
of  capital  required  each  year  is  large.  As  the  length  of 
life  increases,  the  annual  installment  of  capital  dimin- 
ishes. Thus  a  property  which  is  to  be  liquidated  in 
three  annual  installments  requires  an  annual  return  of 
capital  equal  to  more  than  31  ""r  of  the  total  value; 
whereas  one  that  is  to  be  liquidated  in  thirty  annual  in- 
stallment requires  only  a  return  of  2'', ,  Let  it  be  sup- 
posed that,  in  each  case,  the  income  is  $1000  and  the 
interest  rate  5^^.  In  the  three-year  property,  the  pres- 
ent value  is  approximately  $2790;  the  annual  income  is 
$930  principal  and  $70  interest  or  profit.  In  the  case 
of  the  thirty-year  property,  the  present  value  is  $15,000. 
and  the  income  is  $250  principal  and  $750  profit.  In  the 
first  instance  the  capital  return  required  is  93 '"r  of  the 
total  income;  in  the  second,  only  25''r.  These  figures 
are  only  approximate,  but  they  illustrate  the  point. 

From  this  it  is  clear  that,  as  a  matter  of  calculating 
income  tax.  the  question  of  the  proportion  of  profit  is 
more  a  determination  of  expected  life  than  of  anything 
else.  When  the  life  is  unlimited,  the  capital  install- 
ment is  zero,  and  all  income  is  profit. 


Rio  Tinto  Co..  Ltd. 

The  annual  report  and  statement  of  accounts  of  the 
Rio  Tinto  Co.  for  the  year  ending  Dec.  31,  1918,  shows 
that,  during  the  year,  the  company,  at  the  request  of 
the  British  government,  created  peseta  mortgage  bonds 
in  Spain  for  fifty  million  pesetas.  The  proceeds  were 
placed  at  the  disposal  of  the  British  government.  The 
company's  exchange  operations  benefited  by  this  trans- 
action, and  its  liability  toward  the  Spanish  bondholders 
is  kept  fully  secured  by  a  Treasury  guarantee,  together 
with  the  deposit  at  the  company's  bankers  of  sufficient 
British  government  securities. 

The  total  distribution  of  dividends  for  the  year 
amounted  to  £1,018,750.  The  interim  and  final  pay- 
ments on  the  ordinary  shares  are  equal  to  a  total  divi- 
dend of  50'',  for  the  year.  The  total  amounts  paid  in 
all  the  dividends,  if  spread  over  both  classes  of  shares, 
would  represent  29',  on  the  whole  share  capital  of  the 
company. 

During  1918.  great  difficulty  was  experienced  in  con- 
nection with  company  undertakings.  For  want  of  fuel, 
all  the  steam  shovels  and  many  of  the  locomotives  were 
unable  to  work,  the  mining  and  other  operations  neces- 
sary for  producing  and  shipping  the  pyrites  needed  by 
the  British  and  foreign  explosives  factories  being  large- 
ly carried  on  by  hand  labor.  Smelting  operations  were 
also  aff'ected.  and  could  be  carried  out  only  on  a  reduced 
scale.  Iron  used  in  the  precipitation  of  copper  was  so 
high  in  price  that  the  cost  of  copper  produced  by  the 
wet  process  was  double  that  of  normal  times. 
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Cinnabar  Ore  in  Jackson  County,  Oregon 


By  a.  E.  KELLOGG' 


AN  OFFICIAL  examination  of  the  cinnabar  ore 
l\  deposits  in  the  Gold  Hill  district  was  made  in 
1  \.  1913  by  A.  N.  Winchell,  in  charge  of  the  field 
work  of  the  Oregon  Bureau  of  Mines.  H.  M.  Parks  and 
A.  M.  Swartley,  of  the  same  bureau,  made  mention  of 
these  deposits  in  their  1916  "Hand  Book  of  Oregon 
Mines,"  and  are  jointly  responsible  for  the  estimates  and 
conclusions  herein  given. 

Geologically,  the  Gold  Hill  district  is  an  area  chiefly 
occupied  by  old  Paleozoic  sediments  interbedded  with 
sills  or  flows  of  andesite  and  greenstone,  the  sedimen- 
tary rock  striking  northerly,  usually  about  N.  15°  E., 
and  dipping  eastward  at  angles  ranging  from  65"  W. 
upward.  Diller'  has  shown  that  Jurassic  beds  west  of 
this  district  have  been  overturned  so  that  the  oldest 
strata  now  overlies  the  younger  formations.  It  seems 
possible  that  the  Paleozoic  sediments  are  also  overturned, 
and  that  the  limestone  found  on  Kanes  Creek  is  prob- 
ably of  early  Paleozoic  age,  and  fossils  found  in  lime- 
stone lenses  on  this  creek  indicate  that  they  are  not 
Devonian.    Diller  suggests  that  they  are  Silurian  rather 


1878,  when  an  early  settler  discovered  cinnabar  ore  in  the 
meadows  on  Evans  Creek  12  miles  north  of  Gold  Hill, 
on  what  is  now  known  as  the  Chisholm  group  of  mer- 
cury mines.  Since  that  time  and  until  recently  the 
settlers  distilled  mercury  from  the  ore  taken  from  this 
deposit  by  roasting  it  in  crude  open  furnaces,  and  sup- 
plied quicksilver  to  the  gold-placer  miners,  who  used  it 
to  save  the  fine  gold  in  the  sluice  boxes. 

The  Chisholm  mine  is  situated  at  an  elevation  of  2500 
ft.  on  the  south  slope  of  the  Umpaqua  Mountains,  in 
a  heavily  timbered  district.  The  vein,  which  occurs 
along  a  graphite-sandstone  contact  where  the  granite 
is  in  part  pegmatitic,  and  strikes  N.  53°  W.,  has  been 
exposed  by  adits  for  2000  ft.,  the  greatest  depth  at- 
tained being  75  ft.  The  mineralized  zone  is  from  100 
to  200  ft.  wide,  and  follows  an  irregular  contact.  The 
ore  contains  cinnabar,  native  quicksilver,  pyrite,  geld, 
zinc  sulphide,  silver,  and  a  heavy  black  mineral  re- 
sembling meta-cinnabarite.  Samples  taken  from  all  of 
the  adits  assay  from  $5  to  $6  per  ton  in  gold,  5  oz.  in 
silver,  2.5%   zinc  and  1%   mercury.     The  cinnabar  ap- 


.\X1'  RKA):  VI KW  OF  A  TYPIC.'U>  12-PIPE  MEP^CURY  FURNACE  OPEP^\TED  IX  THE  OPBX  I.\  THE 
CINN.\BAR-ORE    DISTRICTS    OF    GOLD    HILL.    OREGON 


than  Carboniferous  in  age.  Accordingly,  the  Paleozoic 
sediments  in  this  district  are  referred  to  as  the  De- 
vonian or  Carboniferous  or  to  both  periods. 

Long  after  the  formation  of  the  sedimentary  rocks, 
the  region  was  intruded  from  below  by  a  mass  of  molten 
igneous  mass  is  now  exposed  to  view  in  the  mountains, 
by  the  same  agency,  the  bedded  rock  solidified  beneath 
a  considerable  thickness  of  sediments  or  other  rocks, 
which  have  since  been  removed  in  some  places.  The 
igneous  mass  is  now  exposed  to  view  in  the  mountains, 
and  it  seems  probable  that  it  underlies,  at  considerable 
depth,  the  major  part  of  the  Gold  Hill  district.  Ihis 
igneous  intrusion  and  intense  folding  appear  to  have 
elevated  the  region  sufficiently  to  cause  a  new  cycle  of 
erosion  and  the  formation  of  coarse  sediment  which 
could  not  be  tran.sported  far  by  ordinary  agencies. 
Therefore  conglomerates  were  produced,  and  these  were 
succeeded  by  feldspathic  sandstone  during  part  of  the 
Cretaceous  period. 

The  history  of  quicksilver  in  this  district  dates  from 


pears  all  through  the  ore  and  also  in  the  hanging  and 
foot  walls  in  the  form  of  seams  and  kidneys.  These 
seams  are  from  6  to  20  in.  thick  and  contain  an  average 
of  from  17  to  70%  mercury. 

This  description,  as  to  formation  and  contents,  is 
equally  applicable  to  the  dike  which  extends 
northward  from  California  into  and  through  Jackson, 
Josephine,  and  Douglas  counties,  Oregon.  This  dike 
makes  its  first  appearance  in  Oregon  in  the  bedrock 
of  the  famous  "49"  placer  diggings  four  miles  north- 
west of  Ashland.  Other  dikes,  which  have  been  con- 
siderably faulted,  appear  as  laterals  from  the  mam  dike 
through  the  country;  on  the  west  in  the  Applegate  dis- 
trict extending  into  Josephine  County  and  on  the  east 
into  the  Butte  Creek  district.  The  main  vein  or  dike 
makes  its  next  appearance  north  in  the  meadows,  where 
the  Chisholm  mine  is  situated,  and  thence  extenJs  over 
the  Umpaqua  Mountains  into  Douglas  County,  where 
the  rich  cinnabar  deposits  are  still  in  evidence. 


•Box   173.   Gold    Hill.   Oregon. 
'U.  S.  Geological  Survey  Bull. 


'46,  pp.  IS  and  22. 


Every   Victory   Note  is   a   Monument  to   the   heroes   who 
sleep  in  France.     Buy  to  the  limit. 
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The  Electrolytic  Refining  of 
Silver  and  Gold* 


By  GEORGE  G.  GRISWOLDt 


An  account  of  refining  silver  bullion  electrolyti- 
cally,  by  the  Moebins  process,  at  the  works  of 
the  American  Smelting  and  Refining  Co.,  at  Perth 
Amboy,  N.  J.,  The  Wohlwill  plant  for  electrolyti- 
cally  refining  the  gold  bullion,  and  recovering 
from  it  platinum  and  palladium,  is  also  described. 
The  explanatory  illustrations  that  accompany  this 
article  are  on  the  opposite  and  succeeding  pages. 


THE  first  electrolytic  plant  for  the  treatment  of 
dore  bullion  was  put  in  by  the  Kansas  City  Smelt- 
ing and  Refining  Co.,  Argentine,  Kan.,  in  1884  or 
1885,  by  Dr.  Moebius.  This  worked  satisfactorily,  and 
was  followed  by  other  installations.  The  second  plant 
was  at  the  Perth  Amboy  works  of  the  American  Smelt- 
ing and  Refining  Co.,  and  was  of  the  Moebius  vertical 
tj-pe.  Dr.  Moebius  afterward  patented  a  horizontal 
system  with  traveling  silver  belts  for  cathodes,  a  small 
installation  of  which  was  made  at  Perth  Amboy,  but  it 
did  not  prove  as  satisfactory  as  the  vertical  type.  When 
the  parting  plant  was  destroyed  by  fire,  in  1897,  it  was 
decided  to  install  the  vertical  system  in  the  new  plant. 
The  decision  to  adopt  this  system  was  due  to  its  greater 
capacity  for  a  given  floor  space,  smaller  tie-up,  and  the 
fact  that,  being  run  in  connection  with  a  lead  refinery, 
the  anodes  could  be  cheaply  made  990  fine  or  better. 

The  new  tank  room  contains  24  sections  of  6  tanks 
each,  the  sections  being  in  series  and  the  tanks  in  mul- 
tiple. In  the  original  installation  the  tanks  were  made 
of  wood,  which  was  never  satisfactory,  and,  consequently, 
stoneware  tanks  were  used  in  the  new  plant.  The 
anodes,  weighing  about  100  oz.,  are  cast  by  hand  ir  the 
lead  refinery,  and  transferred  in  locked  steel  boxes,  by 
a  storage-battery  truck,  to  the  parting  plant.  They  are 
weighed,  counted,  and  punched,  and  are  then  used  as 
required.  The  punching  gives  a  slight  depression  on 
each  side  of  the  ear  of  the  anode,  thus  furnishing  a 
secure  hold  and  better  contact  for  the  spring  clips  which 
support  them. 

The  Cathodes 

The  cathodes  are  made  from  cold-rolled  silver  sheets 
^V  in.  thick.  There  are  four  bags  and  five  cathodes  in 
each  tank,  and  each  bag  holds  four  new  anodes.  Sev- 
enty-five percent"  of  the  silver  is  deposited  in  24  hours. 
It  is'  constant.}^  brushed  from  the  cathodes  by  wooden 
sticks,  rigidly  attached  to  a  wooden  frame  having  a 
reciprocating  motion,  which  serve  to  prevent  short  cir- 
cuiting, and  also  to  give  circulation.  The  deposited 
silver  falls  into  wooden  silver  boxes,  and  is  r amoved 
daily  by  dropping  the  hinged  bottom  of  the  silver  boxes, 
which  dumps  the  silver  into  a  tray,  from  which  it  is 
emptied  into  a  wooden  silver  car,  provided  with  a  false 
bottom  and  filter.     The  car  is  transferred  to  vacuum 


•A  paper  which  was  presented  at  the  New  York  meeting  of  the 
.\merican  Electrochemical  Society,  Apr.  3-5,  1919. 

tSuocrintendont.  smelting  and  lead  refinery,  American  Smelting 
and  Refining  Co.,  Maurer,  New  Jersey. 


boxes,  and  the  silver  is  washed  and  then  transferred  to 
the  melting  room,  where  it  is  dried,  melted,  and  cast 
into  bars. 

The  electrolyte  is  a  neutral  nitrate  solution  contain- 
ing 15  to  20  gm.  silver  and  30  to  40  gm.  copper  per  liter. 
Silver  nitrate  is  added  as  required,  and  enough  electro- 
lyte withdrawn  daily  to  keep  the  purity  up  to  standard. 
The  waste  electrolyte  is  put  in  a  wooden  tank  and  the 
silver  precipitated  on  copper,  after  which  the  copper  is 
cemented  out  on  iron,  and  the  resultant  solution,  after 
passing  over  lime,  throvra  away. 

Current  was  supplied  by  an  engine-driven  generator 
in  the  same  building,  and  a  current  density  of  19i 
amperes  per  sq.ft.  carefully  maintained;  but  later  it 
was  found  more  advantageous  to  install  a  motor-gen- 
erator set  in  the  central  power  plant,  and  to  increase 
the  current  density  to  40  amperes  per  sq.ft.,  which  in- 
creased the  capacity  accordingly.  The  current  is  carried 
from  the  switchboard  by  copper  cables  which  distribute 
it  through  mercury-filled  copper  cups  over  J-in.  cold- 
rolled  copper  busbars,  the  end  ones  being  bent  to  fit 
into  the  mercury  cup  when  lowered  into  position. 

Bags  for  Catching  Gold  Slime 

The  bags  which  contain  the  gold  slime  are  removed 
at  regular  intervals,  and  the  contents  sluiced  into  the 
gold  box,  thoroughly  washed,  transferred  to  iron  boil- 
ing kettles,  and  treated  with  H,SO„  66°  Be.  to  remove 
the  copper  and  silver.  The  gold  slime  is  washed,  dried 
and  cast  into  anodes  for  electrolytic  refining  by  the 
Wohlwill  process.  The  liquor  from  boiling  the  slimes 
is  run  into  lead-lined  tanks,  and  the  silver  precipitated 
out  on  copper.  The  copper-bearing  solution  then  goes 
to  the  copper  refinery. 

The  Wohlwill  installation  has  five  cells,  and  is  in  series 
with  the  silver  sections.  At  the  time  it  was  put  in, 
owing  to  the  war,  it  was  not  possible  to  obtain  porcelain, 
and  .stoneware  cells  were  used.  With  the  high  current 
density  of  150  amperes  per  sq.ft.  osmosis  develops  in 
the  stoneware ;  also,  as  it  cracks  with  any  unequal 
strain,  it  was  necessarj^  to  place  the  cells  in  a  lead-lined 
box  filled  with  water  heated  by  steam  coils.  The  boxes 
are  supported  in  a  lead-covered  table  with  cupped  top. 

Mercury  Cups  on  Busbars  Make  Quick  Changes 
Easily  Effected 

An  interesting  feature  is  the  use  of  mercury  cups  on 
the  ends  of  the  copper  busbars,  whereby  any  unit  or 
units  can  be  cut  in  or  out  quickly  by  using  cross  bars, 
also  of  copper,  with  ends  bent  to  fit  into  the  cups.  The 
cathodes  are  thin  gold  sheets,  rolled  from  electrolytic 
gold,  and  are  connected  to  the  contact  bars  by  bending 
one  end  of  the  sheet  around  them  and  clipping  them  fast. 

The  electrolyte  contains  30 ''c  free  HCl,  80  to  85  gm. 
gold  per  liter,  and  varying  amounts  of  platinum  and 
palladium.  When  a  sufficient  percentage  of  these  latter 
metals  accumulates  in  the  solution,  a  portion  is  with- 
drawn, and  they  are  separated,  refined,  and  sold  as  pure 
metals. 
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Iron-Ore  Super-Taxation  in  Minnesota' 


By  DWIGHT  E.  WOODBRIDGEf 


The  tax  situation  in  the  northern  Min^fsota  iron 
distriets  has  for  several  years  been  a  precarious 
one,  and  subject  to  much  bitter  controversy  in 
the  State  Legislature.  It  has  been  shown  during 
each  argument  of  the  matter  that  increasing 
operating  costs  have  reduced  the  miner's  margin 
of  profit,  and  that  to  increase  his  tax  burden, 
already  greater  than  that  levied  in  othar  states 
where  iron  mining  is  carried  on,  tvill  result  in 
the  suspension  of  that  industry.  In  the  folloiv- 
ing  article  it  is  shown  that  Minnesota,  although 
producing  62%  of  the  iron  ore  mined  iyi  North 
America,  is  in  a  keen  competitive  position  loith 
regard  to  other  iron-mining  districts  of  the  ivorld. 

WE  READ  of  the  Mesabi  Range  and  its  share  of 
the  iron  production  of  the  United  States.  We 
know,  for  instance,  that  62%  of  the  iron  ore 
mined  in  North  America  last  year  was  mined  in  Min- 
nesota; we  know  what  enormous  sums  the  iron  mines 
pay  in  tolls  to  the  state  and  in  wages  to  labor,  and 
what  further  vast  sums  the  mines  contribute  in  the 
form  of  Federal  taxes,  and  incidentally  in  gros?  earn- 
ings taxes,  and  in  almost  every  other  form  of  tax  im- 
position. Quite  naturally  we  get  the  idea  that  there  is 
nothing  like  the  Mesabi  Range;  that  there  are  no  other 
districts  to  compete  with  it.  But  in  this  we  are  wrong. 
France  alone  has  recovered  from  Germany  in  the  last 
few  months  as  much  ore  as  there  is  in  Minnesota. 

Prominence  of  Minnesota  Iron  Deposits  Due 
TO  Economic  Gondii  ions 

Minnesota  owes  its  preeminence  in  iron  ore  not  only 
to  the  size  and  comparative  ease  of  mining  of  its  mer- 
chantable deposits,  but  also  to  the  highway  of  the  Great 
Lakes,  to  the  development  of  automatic  machinery,  to 
the  marvelous  improvement  in  costs  brought  about  by 
big  railways,  big  ships  and  big  operations  generally, 
and,  perhaps  most  of  all,  to  the  fact  that  many  years 
ago,  before  the  state  was  known  to  contain  ore  at  all, 
a  conjunction  of  markets,  waterways,  coal  fields  and 
iron  ore  made  western  Pennsylvania  and  eastern  Ohio 
the  great  producers  of  articles  made  from  iron.  It  was 
this  conjunction  of  waterways,  markets,  and  coal  fields 
that  led  to  the  beginning  of  the  Pittsburgh  district  as 
a  producer  of  finished  iron  articles  years  before  pig  iron 
was  made  there. 

The  construction  of  the  first  blast  furnace  in  Pitts- 
burgh, in  1869,  marked  the  drift  of  the  markets  from 
the  Atlantic  Coast  to  the  interior,  and  it  is  to  this  in- 
cident that  we  owe  the  preeminence  of  Minnesota  in 
iron  ore.  If  the  blast  furnaces  of  this  country  were 
still  situated  east  of  the  Alleghanies,  in  New  York  State, 
in  Pennsylvania,  in  Maryland,  as  they  once  were,  there 
would  be  no  question  of  an  iron-ore  tonnage  tax  in  Min- 
nesota, for  there  would  not  be  enough  iron  ore  mined 
here  to  make  it  worth  while,  and  our  mines  would  sup- 


•Abstract  of  a  .'it.itement  made  to  the  Tax  Committee  of  the 
House  of  Representatives,  Minnesota  Legislature,  on  Feb.  24.  1919. 
in  connection  with  bills  then  before  the  Legislature  providing  for 
supor-taxes  on  the  profits  of  mining  companies  in  the  state. 

tConsulting  mining  engineer,  Sellwood  Bldg.,  Duluth,  Minnesota. 


ply  the  ore  for  only  a  few  local  and  scattered  furnaces. 
So  long  as  65  years  ago  there  were  in  Maryland  alone 
no  fewer  than  .31  blast  furnaces,  and  the  Atlantic  Coast 
states  from  Massachusetts  to  Georgia  were  dotted  with 
them.  But  the  Pittsburgh  district  was  a  better  dis- 
tributing center  for  the  great  new  markets  of  what  was 
then  the  West.  Iron  articles  were  fabricated  there,  and 
finally  it  became  the  world's  greatest  steel-making 
center. 

Under  present  conditions  it  is  cheaper  to  bring  ore 
to  Pittsburgh  from  the  Great  Lakes  than  from  the  At- 
lantic, and  this  is  the  secret  of  the  development  of  Min- 
nesota. I  use  the  word  Pittsburgh  as  typifying  all  that 
tremendous  manufacturing  region  from  Lake  Erie  to 
the  Alleghanies;  for  railway  rates  are  so  fixed  that  all 
this  region,  the  Lake  Erie  shore,  the  Mahoning  and 
Shenango  valleys,  Youngstown,  Wheeling  and  Pitts- 
burgh, is  on  a  parity. 

A  project  is  now  under  way  for  the  construction  of 
great  steel  mills  on  New  York  Bay.  As  I  understand  it, 
this  project  simply  waits  action  by  the  Federal  Govern- 
ment permitting  of  the  filling  of  the  Jersey  flats  near 
Newark.  Ores  for  such  a  plant  as  it  is  designed  to  erect 
there  will  come  from  Cuba,  from  Brazil,  from  New- 
foundland, from  the  states  of  New  York  and  New  Jersey 
themselves;  from  Spain,  perhaps  from  Sweden  and 
Norway.  They  are  unlikely  to  come  from  the  interior 
of  the  United  States,  and  cannot,  unless  we  are  on  a 
strictly  competitive  basis.  This  plant  and  others  like 
it  will  be  direct  competitors  of  steel  mills  which  secure 
their  ore  from  Minnesota.  With  the  building  of  such  a 
fleet  of  American  merchant  ships  as  is  planned,  ocean 
freights  will  eventually  be  so  low  that  bulk  freight  like 
iron  ore  will  be  carried  at  a  small  cost. 

Nine  Well-Known  Districts  Contain  World's 
Largest  Iron-Ore  Deposits 

There  are  eight  or  nine  well-known  iron-ore  districts 
in  the  world.  These  are,  in  their  order  of  size:  Brazil; 
Newfoundland;  Eastern  France,  Lorraine,  and  Luxem- 
bourg; Lake  Superior;  northern  Sweden;  eastern 
Cuba ;  Alabama  and  Georgia ;  eastern  New  York  and 
New  Jersey,  and  perhaps  a  ninth  in  Norwegian  Lapland, 
north  from  the  Arctic  Circle  around  to  the  White  Sea. 
All  of  these  are  competitive,  one  with  another,  in  so  far 
as  the  world's  trade  is  concerned  as  to  anything  more 
than  mere  local  and  provincial  business. 

Economic  Equalization  of  Various  Districts 

It  is  a  curious  but  none  the  less  indisputable  fact  that 
Nature  seems  to  have  equalized  the  advantages  and  dis- 
advantages of  most  of  these  great  districts,  so  that  al- 
most every  one  of  them,  whether  it  contain  high-grade 
ore  or  low,  whether  it  is  separated  from  markets  by 
long  distances  or  by  short,  or  whether  it  is  on  all- 
water  transportation  or  on  rail,  can  compete  on  fairly 
even  terms  with  each  of  the  others,  at  naturally  com- 
petitive points.  This  equality  is  so  close  that  any  added 
burden,  however  slight,  put  on  one  field,  may  be  too 
much  for  it  to  overcome.  For  example,  the  ores  of  the 
Lake  Superior  field,  more  especially  that  portion  of  it 
represented  by  the  Mesabi  Range,  are  easily  mined,  have 
cheap  transportation,  but  aie  at  long  distances  from  the 
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ocean,  and  are  of  medium  quality,  whereas  the  ores  of 
Brazil,  300  miles  from  the  sea  and  .'SOOO  miles  by  ocean 
to  coal  fields,  are  of  exceptionally  high  grade,  and  min- 
ing there  is  mere  quarrying. 

Cuban  ores  lie  on  the  very  beaches  of  the  Atlantic 
and  are  on  the  surface,  but  they  are  lean  and  wet 
and  require  concentration  to  make  them  available 
The  Norwegian  deposits,  situated  long  distances  away 
and  so  low  in  grade  that  they  too  must  be  concentrated, 
are  beside  great  water-powers  which  can  be  developed 
at  low  cost  and  will  supply  the  necessary  power  for 
beneficiation  treatment.  The  one  .striking  exception  to 
this  general  similarity  of  assemblage  costs  are  the  iron 
ores  in  Newfoundland.  This  deposit,  twice  as  large  as 
all  those  of  Lake  Superior  combined  and  of  as  high  a 
grade  so  far  as  blast-furnace  results  are  concerned,  lies 
partly  under  the  Atlantic  Ocean,  and  its  ores  can  be 
mined  and  delivered  at  such  ports  a.«  Philadelphia,  New 
York,  Liverpool,  or  Hamburg  at  from  $2.25  to  $2.50  a 
ton,  or,  say,  5c.  per  unit  of  iron.  I  am  using  in  all  of 
these  figures  not  war-time  costs,  but  those  of  a  normal 
period,  both  as  to  mining  and  trarsportation.  This 
Newfoundland  deposit  outcrops  on  the  edge  of  the  sea 
and  covers  an  area  of  25  to  30  square  miles  under  the 
Atlantic.  It  is  estim.ated  by  engineers  that  it  contains 
about  3'  billion  tons  of  ore  now  merchantable.  It  is 
cheaply  mined,  because  no  timbering  is  required  and  be- 
cause the  deposit  is  without  any  mixture  of  rock  and  is 
homogeneous. 

The  ores  of  Cuba  are  distant  from  New  York  only  by 
1100  miles  of  cheap  water  transportation.  They  lie  on 
the  sea  and  are  adjacent  to  harbor.s,  and  they  are  the 
soil  itself,  so  that  no  expensive  stripping,  no  high  pre- 
liminary costs,  no  long  railways,  are  necessary  to  en- 
able them  to  enter  the  market.  Cuban  ores  can  be 
delivered  at  American  Atlantic  ports  at  not  far  from  7c. 
per  unit. 

Brazil  Deposits  Lack  Development 

In  Brazil  are  the  greatest  high-grade  deposits  known 
to  the  world,  and  estimates  indicate  not  less  than  five 
billion  tons.  Before  the  war,  plans  were  far  advanced 
for  the  development  of  these  ores  and  their  delivery  to 
England  and  the  United  States,  and  we  learn  that  now 
these  plans  are  being  revived  and  that  in  a  short  time 
mines  will  be  opening  and  these  ores  will  enter  the 
market.  Because  of  their  exceedingly  high  and  other 
desirable  attributes,  and  their  lack  of  phosphorus, 
they  must  be  counted  on  to  attain  and  hold  their  de- 
servedly important  place. 

The  ores  of  Spain  come  to  this  country  in  compara- 
tively small  quantities,  but  it  is  a  fact  that  during  1918, 
even  with  the  high  charge  for  ocean  freights  and  with 
the  great  demand  for  shipping  for  war  purpo.ses,  more 
than  100,000  tons  of  Spanish  ore  was  sold  for  de- 
liver>'  at  Philadelphia. 

Sweden  has  one  deposit  of  one  billion  tons,  and  there 
is  as  much  ore  in  northern  Sweden  as  there  is  in  north- 
ern Minne.«ota,  and  the  grade  averages  better.  These 
ores,  though  they  do  not  reach  this  country  now,  have 
done  .so  in  the  past  and  will  do  so  in  the  future  if  our 
costs  here  are  higher  than  their  own. 

The  coast  of  Norway  from  the  Arctic  Circle  to  the 
Russian  frontier  near  the  White  Sea,  a  distance  of 
about  700  miles,  is  one  continuous  belt  of  iron-bearing 
countr>'.  Two  vast  deposits  of  ore  are  known  to  exist 
in  the  district,  although   iindoubfediv   there  are   many 


more.  They  are  situated  close  to  the  sea  and  near  wa- 
ter-powers They  can  be  mined  and  concentrated 
cheaply,  and  normal  ocean  freights  are  low.  I  have 
known  the  time  when,  for  from  $2.50  to  $5  a  ton,  depend- 
ing on  the  bulkiness  of  the  materials,  ships  would  carry 
cargoes  half  around  the  world.  Such  low  rates,  or  lower, 
will  undoubtedly  return.  The  Norwegians  have  sold 
their  high-grade  concentrate,  delivered  in  this  country, 
at  about  10c.  a  unit,  or  $6.50  a  ton,  in  which  presumably 
there  was  a  profit. 

High-Grade  Magnetic  Deposits  in  New  York 

New  York  and  New  Jersey  contain  in  their  mag- 
netic ore  deposits  about  two  billion  tons,  and  New  York 
in  its  hematite  deposits  has  about  five  hundred  million 
tons  more.  The  magnetic  iron  deposits  in  New  York 
have  already  produced  about  forty  million  tons  of  high- 
grade  ore,  part  of  it  the  richest  ever  mined  anywhere. 
There  was  completed  last  year  a  barge  canal  connecting 
these  deposits  with  New  York  City,  and  boats  have 
been  built  for  the  ore  traffic.  It  is  expected  that  by  the 
use  of  these  boats  ore  will  be  delivered  in  New  York 
Harbor  at  about  5c.  a  unit.  Steel  barges  are  to  be  built 
to  carry  New  York  ore  through  Buffalo  and  the  Great 
Lakes  into  territory  served  by  Lake  Superior  ores,  and 
it  is  stated  that  these  ores  will  com.pete  successfully 
there. 

Alabama  Deposits  Ideally  Situated  f03 
Furnace  Conditions 

There  are  more  than  one  billion  tons  of  red  iron  ores 
alone  in  Alabama  which  were  being  mined  a  few  years 
ago  at  about  90c.  a  ton,  and  there  are  no  heavy  costs 
for  freight  to  furnaces.  The  furnaces  are  immediately 
adjacent.  I  know  of  one  company  which  controls  a  strip 
of  land  one  mile  wide  and  four  miles  long.  At  one  end 
of  this  strip  are  its  iron  mines;  at  the  other  end  its  coal 
fields;  in  the  center  its  furnaces  and  steel  mills  rising 
out  of  limestone  beds  of  a  sort  available  for  furnace 
use;  and  connecting  the  three  is  a  double-track  stand- 
ard-gage railway  which  crosses  in  its  four  miles  of 
length  ten  trunk  road.<.  Nowhere  in  the  world  are  con- 
ditions so  favorable  for  the  assemblage  of  materials 
required  in  the  manufacture  of  pig  iron.  Nowhere  in 
the  world,  unless  it  be  in  India  and  China  with  labor 
at  a  few  cents  a  day,  can  pig  iron  be  made  so  cheaply 
as  by  this  company.  This  and  other  concerns  in  the 
same  district  are  so  situated  with  regard  to  ocean  trans- 
portation that  they  can  deliver  and  have  delivered  to 
Europe  at  the  lowest  costs.  The  influence  of  the  Panama 
Canal  must  eventually  raise  at  some  point  on  the  Gulf 
of  Mexico,  say  at  Mol)ile  or  Pensacola,  one  of  the  great 
centers  of  iron  mamifacture  and  export. 

Michigan  is  having  a  tremendous  expansion,  and  the 
ore  beds  of  that  state,  though  not  exposed  to  the  surface, 
as  are  some  of  tho,-<o  of  Minnesota,  may  be  as  extensive 
and  productive.  As  nearly  as  I  can  learn,  taxes  upon 
mines  in  Michigan  are  much  less  than  they  are  in  Min- 
nesota at  the  present  time.  Figures  given  me  by  the 
county  auditors  of  the  three  iron  counties  of  Michigan 
show  that  taxe.s  paid  by  mining  companies  there  in 
1918  varied  from  1..5c.  per  ton  on  their  output  to  as 
high  as  15c.,  averaging  about  8c.  In  1918  the  Steel 
Corporation  paid  about  28c.  a  ton  on  its  production  in 
Minnesota,  and  this  year  it  must  pay  even  more. 

I  do  not  think  the  Steel  Corporation  will  be  so  seri- 
ously affected  by  additional  tax  burdens  as  will  be  the 
individual   operator,   the   local   Minnesota    man   who   is 
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developing  small  properties  and  who  has  put  his  own  terests  been  combined  into  one  company,  for  there  could 

money  into  the  mining  game.     These  operators  will  be  have  been  no  indorsements  by  separate  entities.     But 

handicapped  by  additional  taxation  to  such  an  extent  later  their  profits  permitted  the  growth  of  fluid  capital 

that  some  of  them  must  go  out  of  business.    If  you  wish  again,  and  their  borrowing  requirements  were  less,  and 

to  aid  the  collection  into  a  few  hands  of  the  iron  ores  they  began  to  combine,  and  mines  and  mills  and  rail- 

of  Minnesota  and  if  you  wish  to  further  the  possibility  ways  and  ships  formed  the  great  aggregation  of  today, 

of  monopolistic  ownership,  you  can   do   it  more  easily  This    is    in    brief   the    history    of   the    growth    of   the 

and  quickly  by  passing  tonnage-tax  bills  than   in  any  Carnegie    Steel    Co.    and    of    the    United    States    Steel 

other  way,    for  you   will   force   the  small   operator   to  Corporation, 

abandon  his  properties,  and  no  one  can  afford  to  work  _  ^         t^ 

them  who  has  not  the  advantage  of  being  linked  up  I'REDiCTiONS  FOR  Iron  Development  in  Minnesota 
with  blast  furnaces  or  steel  mills.  Two  years  ago  I  appeared  before  you  to  urge  that 

I  know  of  half  a  dozen  drilling  campaigns  under  way  the  Legislature  do  not  pass  a  tonnage-tax  bill,   for  I 

now  in  Wisconsin  and  Michigan,  in  a  search  for  ore,  in  was  helping  to  carry  out  a  great  experiment — an  ex- 

which  an  aggregate  of  more  than  a  million  dollars  is  periment  that  meant  adding  hundreds  of  millions  of  tons 

being  spent.    I  know  of  one  large  company  in  New  York  of  iron  ore  to  the  resources  of  Minnesota ;  an  experi- 

that  is  arranging  to  drill  six  miles  of  holes  in  its  ore  ment  that,  if  successful,  would  virtually  create  iron  ore 

beds  preparatory  to  extension  of  its  mining  operation,  out  of  waste  rock.     I  said  to  you  then  that  if  the  ex- 

I  do  not  know  of  one  drill  working  in  Minnesota  in  a  periment  succeeded  it  would  make  iron  mining  in  the 

search  for  orebodies.  state  perpetual,  so  far  as  anything  in  this  transitory 

COMPARATIVE  COSTS  OF  MINING  AND  TRANSPORTATION  OF  IRON  ORE 

Average         Assumed  Freights Cost  to  Furnace  per  Unit  of 

Percent.         Cost  of         To    Atlantic  To  Valley  Iron 

Situation  of  District  Tonnage  Iron  Content  Mining  (a)  Coast         Points  (6)  Atlantic  Coast    Valley  Points 

Brazil 5,000,000.000  68  $1.00  $4  00  $5.60  7.3c.  9.7c. 

Newfoundland 3,500,000,000  50  1.25  1.25  2.85  5  0  8  2 

Lake  Superior 2,750,000,000  52  3.15  2.85  1.70  11.5  9  3 

Sweden 2,200,000,000  57  2.00  2.00  3.60  7.1  9  5 

NorthernCuba 3,000,000,000(,)  36  2.00  .90  2.50  5.8  90 

New  York  and  New  Jersey 2,500,000,000(r)  35  2.50  1,00  2.60  6.1  8.9 

Alabama 1,750,000,000(,/)  36  1.00  .25  2.75  3.5  10.5 

Norway 500,000,000(f)  35  2.50  2.00  3.60  7.5  10  2 

(a)  Figures  are  in  part  necessarily  assumed,  as  in  Brazil.  For  Newfoundland  they  are  based  on  resu.ts.  For  Lake  Sirperior  the  $3. 15  average  is  because  50%  of 
Lake  ore  has  averaged  $2.90  in  cost  at  Lake  Erie  for  the  last  six  years,  and  knowing  that  this  50%  has  lesser  royalties  and  greater  steam-shovel  proportion  than  on  the 
remainder,  it  ia  assumed  that  the  remainder  costs  50c.  more  per  ton,  giving  the  $3.15  average. 

(b)  Freights  and  dock  charges  to  Valley  points  from  seaboard  are  assumed  at  $1.60.  There  is  no  rate,  but  the  assumption  is  based  on  a  set  of  about  25  rail  rates 
covering  iron-ore  movement  in  the  United  States. 

(c)  The  cost  of  ore  to  furnace  is  figured  not  against  crude  analyses  but  against  an  average  iron  content  in  concentrate  produced. 

{(/)  Alabama  ores  are  smelted  at  the  furnaces,  and  the  figure  of  25c.  in  column  of  "Freights  to  Atlantic  Coast"  is  merely  the  switching  and  delivery  charge  from 
mine  to  furnace.     To  tliis  should  be  added  freight  on  product  to  the  sea,  to  complete  this  comparison. 

All  the  figures  in  the  comparative-cost  table  are  based  on  fairly  normal  conditions,  both  as  to  freights  and  mining  costs,  and  are  not  to  be  considered  as  representing 
present  conditions,  except  for  tonnages  and  grades.  It  is  exceedingly  difficult  to  give  a  figure  on  freights  from  Brazil,  as  no  iron  ore  has  yet  been  shipped  from  that 
country.  The  figures  given  for  other  points  represent  perhaps  sub-normal  conditions  in  the  ocean-tonnage  markets,  but  they  are  based  on  conditions  that  are  likely  to 
return  in  the  course  of  a  few  years. 

The  figures  of  tonnage  and  unit  costs  are  based  on  the  following,  as  well  as  other  data:_  Brazil — British  Department  of  Industrial  Research ;  reports  of  the  U.  S. 
Geological  Survey's  ofhcialg;  paper  in  the  Transactions  of  the  American  Institute  of  Mining  Engineers.  Newfoundland — "Memoir  78,"  Canadian  Department  of 
Mines,  page  7;  the  writer's  personal  estimates;  E.  C.  Eckel,  "Iron  Ores  of  the  World,"  p.  304;  C.  K.  Leith,  of  U.  S.  Geological  Survey.  Lake  Superior  —  U.  S.Geo* 
logical  Survey,  "Monograph  No.  52,"  C.  W.  Hayes,  Chief  Geologist.  Sweden — "Iron  Ore  Resources  of  the  World,"  published  by  the  International  Geological  Con- 
gress. Northern  Cuba — Proceedings  of  American  Institute  of  ^Iining  Engineers,  Vol.  42,  pp.  73  to  I69._  New  York  and  New  Jersey — Proceedings  of  American  Iron 
and  Steel  Institute  for  October,  1916;  G.  C.  Foote,  manager  for  Witherbee,  Sherman  &  Co.  in  "Transactions  of  American  Institute  of  Mining  Engineers,  Vol.  56,  p. 
912:  "Report  of  State  Geologist  of  New  Jersey  for  1910,"  F.  C.  Nason,  late  Stat*:  Geologist;  various  papers.  Alabama — "Mineral  Resources  of  the  L  nited  States  for 
1906,"  Proceedings  American  InstituteofMiningEngineers, "Vol.  43, p.  291;  U.  S.  GeologicalSurvey,  "Bulletin  400."  Norway — "Iron  Ore  Resources  of  the  World," 
issued  by  the  International  Geological  Congress:  the  WTiter's  own  investigations;  also  reports  of  the  Actieskelskabet  Sydvaranger.  The  sources  noted  include  but  a 
few  of  the  possible  references  confirmatory  to  what  have  been  given  above  as  the  tonnages  and  other  detail  of  competitive  iron  ores  of  the  world,  and  touch  on  only 
the  main  groups  of  deposits. 


The  iron-ore  people  remember  steadily  that  they  are 
struggling  against  the  imposition  of  a  principle  of  taxa- 
tion false  in  theory  and  vicious  in  practice,  and  they 
know  that  any  tonnage-tax  bill,  however  gentle  and 
mild  it  may  seem,  is  but  the  entering  wedge  for  a  con- 
stantly growing  series  of  tax  bills,  each  one  worse  than 
that  before,  which  they  can  see  following  each  other 
down  the  vista  of  the  coming  years. 

There  has  been  a  good  deal  of  loose  talk  with  regard 
to  the  Steel  Corporation,  but  that  corporation  is  as 
truly  an  evolution  and  as  logical  as  that  of  a  national 
state  growing  from  a  community  of  farms  and  villages 
and  cities.  And  for  this  reason:  For  all  the  period  of 
our  national  growth  until  long  after  the  Civil  War, 
blast  furnaces  and  rolling  mills  and  iron  mines  and 
transportation  interests  were  separated,  and  though 
their  owners  saw  the  advantage  of  combination,  they 
were  unable  to  consolidate,  because  of  a  lack  of  liquid 
capital.  Their  own  demands,  caused  by  their  rapid 
growth,  changed  their  liquid  capital  into  fixed  form  so 
rapidly  and  to  such  an  extent  that  to  carry  on  their 
businesses  they  were  obliged  to  borrow  in  large 
amounts,  and  they  could  borrow  only  on  paper  passed 
from  one  to  another  and  indorsed.  They  could  not  have 
borrowed  the  money  they  needed  had  the  different  in- 


world  can  be  said  to  be  perpetual,  and  that  we  should  do 
away  with  Mr.  Bendixon's  argument  of  a  "vanishing 
heritage"  in  ore.  I  said  that  the  margin  of  profit  in  the 
business  would  doubtless  be  close  and  I  urged  that  you 
place  no  handicap  upon  us.  Since  that  time  a  large  sum 
of  money — several  hundred  thousand  dollars  in  fact — has 
been  spent  in  the  attempt  to  demonstrate  our  theory,  and 
we  are  confident  of  success;  so  much  so  that  we  are 
now  making  plans  for  the  construction  of  works  that 
will  cost  several  million  dollars,  to  prove  finally  that  all 
these  billions  of  tons  of  waste  rock  are  of  value  and 
will  be  the  basis  of  an  industry  that  ultimately  will  pay 
billions  to  labor  in  Minnesota  from  our  own  operations 
and  from  those  of  others  who  may  follow  us  in  time. 
The  tonnage  that  this  experiment  adds  to  the  resources 
of  our  state  is  far  greater  than  I  dared  think  two  years 
ago,  large  as  that  was. 

In  the  following  table  the  gross  returns  on  non-besse- 
mer  ore  are  rated  on  an  analysis  of  51.5 "^c  iron  and  10 '"o 
moisture.  Rates  apply  after  paying  rail  and  Lake 
freight  and  selling  charges,  to  get  the  ore  to  Lake  Erie, 
where  the  base  price  applies.  Actual  shipments  of 
Mesabi  non-bessemer  ore  run  about  1.5^'c  under  the  base 
grade,  and  the  price  received  will  therefore  be  from  15c. 
to  20c.  under  the  figure  given  in  the  price  column. 
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Out  of  the  "gross  return  to  mine"  come  all  mine  costs, 
the  amortization,  all  ta.xes,  overload,  development,  un- 
successful exploration,  insurance,  shrinkage  in  transit, 
and  the  loss  resulting  from  contract  sales  made  at  prices 

GROSS    RETrRN    TO    THE    MINE    OX    -MESABI    XOX- 
BESSEMER    B.\SE   STANDARD   ORE 
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LttliC 

Non- 
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Benempr 
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»2  75 

>0  80 

JO  95 

tl   7i 

SI  00 

1902 

2.75 

80 

85 
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1    10 

1903 

3  20 

80 

95 
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1  45 
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80 

80 

1    60 

90 
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.80 

.85 
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1   35 
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3.50 
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85 

1  65 

1.85 

I9»7 
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.85 
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70 
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.60 
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1   20 
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60 

65 
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60 

.60 
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60 
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2  30 

1917 
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5  25(a) 

1  00 

1.20 
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11    84 
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■erage  of  thr 

various  prioefi 

set  by  the  governnifnt  during  the  year. 

(6)  From  Jv 

im    1.  1915 

less  than  the  standard,  as  well  as  the  penalty  resulting 
from  the  failure  to  ship  ore  meeting  the  base  price, 
which,  as  stated,  is  a  direct  charge  in  itself  of  from 
15  to  20'c  a  ton. 

Figures  presented  to  the  Federal  Trade  Commission 
under  oath  early  in  1918  showed  the  cost  of  delivering 
Mesabi  non-bessemer  ore  to  Lake  Erie  to  be  $5.01.  De- 
ducting from  this  the  cost  of  getting  the  material  to 
Lake  Erie,  shown  in  the  table  to  be  $2.20,  leaves  $2.81 
as  cost  at  the  mine.  As  shown,  the  gross  return  to  the 
mine  for  that  year  on  the  standard-base  ore  of  51.50''f. 
iron  is  $3.05.  As  average  Mesabi  non-bessemer  ship- 
ments averaged  50''f,  and  as  the  unit  price  of  non- 
bessemer  ores  was  11.36c.,  17c.  must  be  deducted  from 
this  $3.05,  making  the  actual  gros*  return  to  the  mine 
$2.87,  showing  a  theoretic  net  profit  of  6c.  a  ton. 


Mining  in  Australia 
Melbourne  Correspondence 

The  Chillagoe  Co.,  of  North  Queensland,  after  many 
reconstructions,  will  soon  cease  to  exist.  The  com- 
pany was  formed  originally  in  1898  to  work  the  leases 
at  Chillagoe  and  to  construct  a  railway  from  Mr.reeba, 
in  the  Cairns  district,  to  Chillagoe,  a  distance  of  102 
miles.  The  linp  was  subsequently  extended  to  Ethridge 
via  Einasleigh,  a  distance  of  147  miles.  The  railway 
has  always  been  a  good  revenue  producer,  but  the  com- 
pany's mines  were  unable  to  provide  the  necessary  ore 
to  keep  the  smelting  works  operating  profitably.  Finally 
the  debenture  holders  took  possession  of  the  property, 
and  a-s  a  re-'ult  of  an  agreement  the  Queensland  govern- 
ment has  acquired  all  the  company's  holdings,  with  the 
exception  of  the  Mount  Mulligan  coal  mine,  which  will 
probably  be  sold  to  a  new  company.  The  railways  will 
be  placed  under  the  control  of  th»  state-owned  system; 
the  smelting  works  will  be  reopened  bv  the  government 
for  the  benefit  of  the  district,  repre«entations  having 
been  made  that  the  small  j)roducers  can  find  no  outlet 
for  their  ore;  and  the  governmpnt  itself  int?rds  to 
operate  the  Einasleigh  copper  minf,  which  was  the 
company's  principal  prmlucer  in  recent  years. 

The  failure  on  the  part  of  the  commonwealtn  gov- 
ernment to  arrange  for  any  extension  of  the  copper 
contract,  the  embargo  on  the  export  of  ore«,  and  the 
low  prices  now  ruling,  are  effecting  the  Au.itralian  min- 


ing industrj-  detrimentally.  The  Electrolytic  Refining 
the  Smelting  Co.,  Port  Kembla,  which  refines  copper 
from  Mount  Morgan  and  Mount  Lyell  and  also  pur- 
chases ore  and  matte  from  many  of  the  other  mines, 
has  found  it  necessary  to  restrict  its  operations  con- 
siderably; and,  although  the  larger  copper  mines  are 
still  working,  many  of  the  medium-sized  and  smaller 
producers  are  closed  down.  The  general  feeling  is  that 
the  position  is  only  a  temporary  one  and  that  conditions 
abroad,  which  are  governing  prices  ruling  here,  will 
soon  improve. 

The  position  with  regard  to  the  silver-lead  mines  is 
not  so  acute  as  with  copper,  because  of  the  fact  that, 
until  recently,  the  British  government  has  been  pur- 
chasing the  lead  output  at  a  price  equivalent  to  about 
£32,  delivered  in  London.  But  now  that  this  agreement 
has  expired,  the  ruling  low  market  prices  for  lead  will 
seriously  affect  producers. 

A  deputation  recently  waited  on  the  Commonwealth 
Prime  Minister,  to  present  a  series  of  resolutions  car- 
ried at  the  gold  producers'  conference.  E.  C.  Dyason. 
president  of  the  Victorian  Chamber  of  Mines  and  man- 
aging director  of  the  Bendigo  Amalgamated  Gold  Mines, 
said  that  the  proposals  of  the  members  of  the  delegation 
could  be  reduced  to  three  main  headings.  The  first  was 
the  abolition  of  the  embargo  on  the  export  of  gold,  or, 
as  an  alternative,  the  paying  of  the  "export  parity"  on 
the  gold  required  in  Australia.  They  desired  this  to 
apply  only  to  new  production.  The  second  request  wa.s 
the  removal  of  state  and  federal  taxation  on  the  gold- 
mining  industry,  and  the  relaxing  or  removal  of  the 
restrictions  on  the  formation  of  gold-mining  companies. 
At  present  the  taxation  was  imposed  largely  on  the  basis 
of  the  few  prosperous  companies,  and  fell  heavily  on  an 
industry  which,  as  a  whole,  was  not  profitable  under 
present  conditions.  In  the  third  place,  they  desired 
the  encouragement  of  prospecting  bv  the  federal  and 
state  governments.  The  conference  decided  that  the 
best  method  of  stimulating  prospecting  was  to  offer 
substantial  rewards,  as  high,  perhaps,  as  £10,000  or 
more,  for  good  discoveries.  The  commonwealth  would 
not  lose  if  no  discoveries  were  made,  whereas,  if  they 
were  made,  the  community  would  benefit  immensely. 

The  only  concession  given  to  the  deputation  was  a 
promise  by  Mr.  Watt.  For  three  months  at  least  the 
free  export  of  gold  would  be  permitted,  subject  to  a 
proper  measure  of  control  to  prevent  the  gold  getting 
into  the  hands  of  those  whose  possession  of  it  might 
prove  to  be  detrimental.  This  concession  will  apply  only 
to  new  gold ;  and  the  banks  are  precluded  from  taking 
any  part  in  it.  To  carry  out  the  proposal  the  Australian 
Gold  Producers'  Association  has  formed  a  limited  com- 
pany, and  all  bona  fide  gold  producers  are  being  invited 
to  join.  The  subscription,  division  of  profits,  and  voting 
will  be  upon  the  basis  of  production.  A  shipment  of 
sovereigns  has  already  been  made  on  behalf  of  the  new 
association:  and,  although  the  full  price  quoted  was  not 
realized,  it  is  understood  that  a  satisfactory  profit  ha.s 
l)een  made. 


ManKanrHc  Ore  Mines  of  Ecuador  from  which  a  number 
of  shipnirnt.-<  h.tvi-  been  ni.idc  to  the  United  States  are  situ- 
ated near  San  Antonio.  Kcuador.  according  to  Iron  Agr. 
The  claims  cover  about  ]\  square  miles.  The  principal 
deposit  no  far  discovered  consists  of  a  vein  3  to  9  ft.  thick, 
and  an  extension  of  about  21.000  sq.ft.  An  analysis  made 
by  a  New  York  chemist  shows  the  following  composition: 
Manganese,  46.36'~'f ;  iron,  1.5.i' r ;  copper.  0.02;  ;  phos- 
phorus, 0.140'V,  and  silica,  6A47c. 
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Will  It  Come  to  This? 

A   plain  consulting  engineer 

Is  writing  for  advice. 
I've  sent  the  bill  for  a  report 

And  had  it  sent  back  twice. 
My  client  says,  "The  bill's  too  big," 

For  a  "thing  so  damned  prosaical." 
So  I've  changed  the  style  to  suit  him,  but 

To  me  it's  lackadaisical. 

"Prosaical"  means  what  it  says. 

Do   you   think   that   this  way 
Of  writing  in  Walt  Mason  style 

Would  make  my  client  pay? 
And,  with  the  "izes"  running  loose, 

It  hardly  seems  amiss 
To  ask  if  we  will  have  to  write 

Our  field  reports,  like  this: 


The  claims  that  make  the  "Bull  Con"  Group 

Are  fourteen,  to  a  fraction. 
And  situate  along  a  line 

Of  great  volcanic  action. 
They're  two  miles  south  of  Hope  Deferred, 

A  mile  east  of  the  river. 
Where  water  for  a  mill  is  found, 

And  can  be  reached  by  "flivver." 

TOPOGRAPHY 

A  line  of  cliffs,  due  east  and  west. 

Rises  to  an  elevation 
Of  more  or  less  a  thousand  feet 

Above  the   railroad   station 
At  Hope   Deferred.     Out  to  the  north, 

A  terminal  moraine 
Gives  evidence  conclusive  that 

The  whole  was  once  a  plain. 


The  country  rock   in  general 

Is  granite,  pegmatitic. 
With  faults  and  dikes  and  sills  and  flows 

In  manner  quite  erratic. 
The  territory  showing  ores, 

(By  quite  the  larger  fraction) 
Shows  many  evidences  of 

A  metamorphic  action. 

For  half  a  mile,  due  east  and  west. 

There  runs  a  major  fault, 
Which  proved  a  zone  of  weakness 

To  intrusions  of  basalt. 
From  north  to  south  are  other  faults. 

With  filling  porphyritic, 
Of  bostonite  and   biotite, 

And  others,   andesitic. 

Surcharged    waters,    from    great    depths. 

With  metamorphic  action 
Deposited  the  metals  which 

They  held  by  least  attraction. 
Along  the  zone  of  major  fault 

Ar3  many  indications 
That  at  a  depth  there  may  be  found 

Magmatic   segregations. 

DEVELOPMENT 

But  little  work  was  ever  done, 

Aside  from  the  shaft  sinking. 
And  from  its  very  nature  shows 

The  prospectors  were  thinking 
That  they  would  cut  "Bonanza"  ores 

To  pay  them  for  their  labors, 
Or  they  could  sell  the  property 

To    one    of   their   near   neighbors. 


The  "Bull  Con"  shaft,  two  hundred  feet. 

Was  sunk  as  an  incline 
Along  the  main  fault,  and  with  depth 

Might   make   a    paying   mine. 
The  lowest  level  (Number  Two), 

Is  just  above  a  sump, 
Where  water  from  the  workings  is 

Raised  with   a  sinking  pump. 

The  surface  shows  a  lot  of  cuts 

Put  down  to  hold  locations. 
Or,  put  down  on  the  cross  faults,  which 

Showed  plainest  indications 
That  metamorphic  action  had 

EflFected  depositions, 
Or  segregations  had  occurred 

In  shallower  positions. 

ORES 

Along  the  pegmatitic  fault 

The  ores  have  all  been  leached. 
But  in  the  main,  and  deepest  shaft. 

The  sulphides  have  been  reached. 
The  outcrop,  now  a  gossan. 

Is  too  poor  to  pay  for  mining. 
Since  the  recent  rise  in  charges 

For  both  smelting  and  refining. 

Where  the  sulphides  were  encountered 

A  condition  has  been  noted; 
The  copper,  lead,  and  zinc,  and  iron 

Can   probably  be  "floated." 
Gold  goes  with  the  iron  and  copper. 

Silver,  with  the  zinc  and  lead. 
This  is  demonstrated  constant 

When  the  assay  sheet  is  read. 

SAMPLES 

Sample  1,  from  the  first  level 

Shows  the  lead  19  p.  c. 
Traces  each,  of  zinc  and  copper. 

With  9  ounces  of  Ag. 
Three  feet  of  this  ore  was  sampled, 

While,  out  toward  the  hanging  wall. 
There  is  two  feet  of  fault  breccia 

Showing  values — none  at  all. 

Ten  feet  further  in  the  level 

We  cut  Sample  Number  2, 
Which  gave  nine  point  five  in  copper. 

And  point  se%'en  three  Au. 
One  point  four  was  all  the  silver, 

Two  point  seven  of  Pb. 
Six  point  nine  per  cent,  of  sulphur. 

Twenty-one  per  cent.  Fe. 

There  was  five  feet  of  this  sample 

(Which  was  cut  from  wall  to  wall) 
But,  advancing  in  the  level, 

Values  take  a  sudden  fall. 
Fourteen  feet  beyond  the  second 

Sample,  and  right  in  the  face 
We  find  pjTite,  very  massive, 

Gold  and  silver,  but  a  trace. 

Dropping  to  the  second  level. 

Both  the  walls  are  well  defined. 
There  has  been  a  little  stoping. 

And  some  copper  ore  was  mined. 
From  the  smelter  liquidations 

On  ores  shipped  in  nineteen-eight, 
Fourteen  carloads,   shipped  to  Denver 

Barely   paid   the   railway  freight. 

Sample  4  was  from  a  prospect 

On  a  cross  fault  farther  west. 
Shows  a  vein,  though  somewhat  narrow, 

High  in  silver,  and  the  best 
Of  the  samples  that  were  taken. 

(Nine  hundred  ounces  to  the  ton) 
And  these  ores  resemble  greatly 

Those  as  shown  by  Sample  1. 
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The  grade  of  ores  from  samples  taken, 

If  averaged,  would  be 
Five  four  Cu;  point  six  Au, 

And  six  point  six  Ag. 
The  leady  ores  show  low  Cu, 

And  are  higher  in  Zn; 
Pb  nineteen,  Fe  fourteen, 

Au  but  nought  point  ten. 

The  silver,  one  nine  eight  point  four. 

Was  higher  than  expected 
And,  fearing  it  was  "salted," 

Was  properly  rejected. 
The  ores  are  of  a  character 

Requiring  separation, 
And  this  could  be  accomplished  by 

The  process  of  "flotation." 

RECOMMENDATIONS 

The  river  level  offers 

A   location  for  attack 
That  will  provide  for  drainage,  and 

Can  be  reached  by  a  track 
Extended  from  the  main  line,  from 

The  town  of  Hope  Deferred, 
The  only  serious  drawback 

Being  costs  to  be  incurred. 

While  the  ores  may  not  continue 

To  the  level  of  this  drive, 
Every  foot  of  tunnel  driven 

Gains   a   depth  of  four  or  five. 
From  the  showing  made  in  sinking, 

Values,   gaining   depth,   enhance. 
Therefore,   it  is   recommended. 
Drive  the  tunnel.     Take  the  chance. 

CONCLUSIONS 

Just  like  any  mining  venture. 

Cash  invested  may  be  lost, 
But   the   general   conditions 

Justify  the  tunnel's  cost. 
Values  shown  by  careful  sampling, 

Show  a  profit  can  be  made 
Even  if  the  ores  extracted 

Fall  below  the  average  grade. 

Terms,  as  stated  in  the  option. 

Might  be  slightly  modified 
To  extend  the  final  payment 

Till  the  tunnel  scheme  is  tried. 
The  price  demanded  for  the  claims 

Would  really  seem  to  be 
Approximately  what  they're  worth. 

I.  TiSAGUESS,  C.  E. 


Copper  Mining  in  Venezuela 

The  only  important  mining  operations  in  the  Puerto 
Cabello  district  of  Venezuela  are  carried  out  at  the 
copper  mines  of  Aroa.  State  of  Yaracuy,  by  the  South 
American  Copper  Syndicate,  Ltd.,  a  British  corpora- 
tion, states  a  consular  report.  These  mines  were  first 
worked  in  the  days  of  the  Spaniards.  From  1862  to 
1880  they  were  under  control  of  a  British  company, 
and  a  large  output  wan  reached.  They  wore  then  closed 
for  a  period  of  about  15  years,  after  which  they  were 
reopened  by  the  company  now  operating  them.  They 
have  experienced  unusual  prosperity  since  the  war.  In 
1917  the  output  was  41.280  tons  of  ore.  containing  about 
7'f  copper,  the  largest  production  since  the  mines  have 
been  under  control  of  the  present  company.  The  total 
output  of  copper  ore  in  all  Venezuela  was  42,271  tons 
in   1917. 


Form  for  Concrete  Fence  Posts 
By  a.  H.  Sawyer* 

A  collapsible  form  for  making  four  concrete  line 
fence  posts  at  a  time  is  illustrated  herewith.  A  form 
for  gate  and  corner  posts  would  be  similar  but  larger,  aa 
these  are  8  in.  at  the  butt,  6  in.  at  the  top  and  1  ft. 
longer.  The  po.sts  arc  designed  to  carrj-  40-in.  field- 
fence  wire,  but  the  design  can  easily  be  altered  to  suit 
other  sizes  of  fencing. 

The  holes  in  the  posts  correspond  to  the  longitudinal 
fence  wires,  and  are  made  by  inserting  tapered  wooden 
pins  in  the  form  and  removing  them  while  the  concrete 
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CONCRETE    FENCE    POSTS   AND    FORMS    FOR    M.VKINr, 

is  still  preen.  Hook  bolts  3  in.  in  diameter  and  of 
different  lengths  to  suit  the  thickness  of  the  posts  hold 
the  wire  in  place. 

In  the  pate  post.-i.  two  i-in.  pipes  are  inserted  to 
provide  holes  for  the  pate  hinges,  as  shown  in  the 
sketch.  The  chamfering  of  the  corners  and  pointing 
of  the  tops  of  the  posts  are  easily  done  and  considerably 
improve  the  appearance. 


Lincoln  Snid:  "Don't  fail  to  koop  that  pledge  and  it 
will  be  the  bo.it  act  of  your  life."  This  advice  applies 
today.  If  you  couldn't  as.iume  your  full  share  of  Liberty 
Bonds  in   lOlS.  buy  Victory   Notes  to  the  limit   now. 
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Phelps  Dodge  Corporation 

The  annual  report  of  the  Phelps  Dodge  Coi-poration 
lor  1918  covei-s  the  operations  of  the  Copper  Queen 
branch,  Morenci  branch,  Burro  Mountain  branch.  Cop- 
per Basin  branch,  and  Stag  Canyon  branch  of  Phelps 
Dodge  Corporation,  together  with  those  of  the  Moc- 
tezuma  Copper  Co.,  Bunker  Hill  Mines  Co.,  and  Phelps 
Dodge  Mercantile  Company. 

The  copper  ore  extracted  in  1918  from  the  various 
properties  amounted  to  2,684,701  tons,  of  which  106,037 
was  mined  and  shipped  by  lessees.  Of  the  total  ores 
mined,  1,797,161  tons  was  given  preliminarj'  concentra- 
tion and  887,184  tons  smelted  direct.  The  total  amount 
of  copper-bearing  material  smelted  at  the  plants,  includ- 
ing ore,  concentrates,  old  slag,  scrap,  and  cement  cop- 
per, was  1,400,911  tons.  The  copper  bullion  contained 
32,709  oz.  gold  and  2,307,307  oz.  silver. 

There  v^-as  also  mined  and  sold  5942  tons  of  man- 
ganese ores  and  concentrates  from  the  Copper  Queen 
and  Bunker  Hill  mines  and  704  lb.  of  molybdenum 
sulphide  from  the  Moctezuma  Copper  Co.'s  La  Fortuna 
and  Bella  Union  mines. 

Of  the  ores  and  concentrates  smelted  at  the  reduction 
works,  1,168,882  tons  was  developed  from  the  com- 
pany's properties,  188,074  tons  was  general  custom  ores, 
and  43,955  tons  was  treated  for  the  United  Verde  Ex- 
tension Mining  Company. 

Unit  costs  in  almost  all  operations  show  an  increase, 
in  sympathy  with  the  increased  cost  of  labor  and  sup- 
plies, although,  as  a  whole,  they  have  not  risen  to  the 
same  degree.  Three  adjustments  of  wages  in  the  form 
of  advances  were  made  during  the  year,  so  that  the 
wages  during  the  last  quarter  were  paid  on  a  basis  of 
32-c.  copper  when  the  market  price  was  only  26c. 
per  pound. 

Up  to  the  time  of  the  signing  of  the  armistice  maxi- 
mum output  was  being  well  maintained,  but  since  then 
the  lack  of  demand  for  copper  and  the  lower  price  have 
called  for  a  drastic  curtailment  and  reduction  in  costs. 

The  total  output  of  the  Copper  Queer,  reduction  works 
was  in  1918  the  largest  in  the  history  of  the  plant. 
Much  valuable  investigation  work  in  connection  with 
metallurgical  problems  was  accomplished  during  the 
year,  which  will  now  be  followed  by  large-scale  tests  to 
prove  results  definitely. 

At  the  Copper  Queen  branch,  credit  is  due  to  the 
mining  department  for  maintaining  production  with,  at 
times,  less  than  70''^  of  the  normal  crew,  as  well  as  for 
keeping  the  major  operating  costs  down,  in  the  face  of 
increasing  labor  and  supply  costs.  The  ore  reserves 
at  the  end  of  the  year  showed  a  slight  increase. 

The  metal  produced  from  the  ores  of  the  branches 
and  subsidiaries  of  the  Phelps  Dodge  Corporation  dur- 
ing the  year  was  169,035,687  lb.  copper,  1,683,113  lb. 
lead,  1,772,119  oz.  silver  and  30,434  oz.  gold;  and,  in 
addition,  ores  were  purchased  or  smelted  on  toll  at  the 
reduction  works,  which  yielded  43,348,592  lb.  of  copper, 
973,040  oz.  silver  and  6778  oz.  gold. 


Dividends,  regular  and  extra,  to  the  amount  of  24"^^ 
were  declared  during  the  year.  In  addition,  distribu- 
tions of  6^f  were  made  from  the  reserve  for  depletion, 
of  which  4^.c  was  declared  in  the  form  of  U.  S.  4*% 
Liberty  bonds.  The  dividend  and  the  distribution  de- 
clared in  December  were  made  payable  in  January,  1919. 


Utah  Copper  Co. 

The  1918  annual  report  of  the  Utah  Copper  Co.  shows 
that  the  gross  production  of  copper  in  concentrates  and 
leaching  plant  precipitates  for  the  year  was  196,600,165 
lb.  The  shipments  of  crude  ore  contained  an  additional 
1,378,392  lb.  After  making  smeltery  deductions,  the  net 
production  was  188,092,405  lb.  The  production  of  gold 
amounted  to  50,928.217  oz.  and  of  silver  to  489,483.74  oz. 
The  net  cost  of  production  of  all  copper  during  the  year, 
after  deducting  miscellaneous  income,  including  revenue 
as  dividends  from  the  Bingham  &  Garfield  RR.  Co.  and 
deducting  the  value  of  the  gold  and  silver  contents,  but 
not  including  the  dividends  received  from  holdings  in 
the  Nevada  Consolidated  Copper  Co.,  was  14.533c.  per 
lb.,  as  compared  with  10.995c.  per  lb.  for  the  previous 
year.  The  increase  in  cost  was  caused  by  the  large  in- 
crease in  the  cost  of  labor,  supplies,  freights,  smelting, 
and  refining. 

The  net  operating  income  was  $13,807,302.65.  The 
income  from  interest,  rentals  and  dividends  on  invest- 
ments amounted  to  $5,138,477.31.  A  direct  charge  was 
made  against  income  for  the  amount  contributed  to  the 
Red  Cross  and  the  United  War  Work  funds  in  Liberty 
Bonds  at  their  par  value,  $500,000.  The  total  income 
applicable  to  dividends  or  for  other  capital  purposes 
therefore  aggregated  $18,445,779.96,  or  $11.35  per  share, 
as  compared  with  $17.66  per  share  for  the  previous  year. 
Total  disbursements  to  the  stockholders  for  the  year 
were  $10  per  share,  or  $16,244,900,  of  which  $12,589,- 
797.50  was  dividends  and  $3,655,102.50  in  capital  dis- 
tribution. 

The  total  amount  distributed  to  stockholders  down 
to  and  includirg  Dec.  31,  1918,  has  been  $92,015,782.50 
in  cash. 


Chino  Copper  Co. 


The  annual  report  for  1918  of  the  Chino  Copper  Co. 
shows  that  the  gross  copper  production  for  the  year 
in  concentrates  and  direct  shipments  was  79,340,372  lb. 
Smeltery  deductions  reduced  the  net  production  to  75,- 
655,641  lb.  In  addition,  gold  and  silver  valued  at  $39,- 
731.91  was  produced.  The  net  cost  of  producing  copper 
for  the  year  was  17.178c.  per  lb.,  as  compared  with 
11.39c.  per  lb.  for  the  year  1917.  The  increase  in  the 
cost  of  production  was  caused  by  the  great  increase 
in  the  cost  of  labor,  supplies,  freights,  smelting  and 
refining. 

The  net  income  was  $4,010,272.15;  miscellaneous  in- 
come, rentals,  and  like  charges  were  $43,051.75;  total 
from   all    sources,    $4,053,323.90.      There    was    directly 
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charged  to  income  the  amount  contributed  to  the  Red 
Cross  and  the  United  War  Work  funds  in  Liberty  Loan 
bonds  owned  by  the  company,  $14.5,101.65,  being  the  cost 
price  of  $150,000  par  value  of  these  bonds.  The  total 
net  income,  therefore,  amounted  to  $3,908,222.25,  or  at 
the  rate  of  $4.49  per  share,  as  compared  with  $10.93  per 
share  for  the  year  1917. 

Disbursements  were  made  to  stockholders  during  the 
year  as  follows:  First  quarter,  dividend  of  $1.50  per 
share;  second  quarter,  dividend  of  $1  per  share;  third 
quarter,  $1  per  share  (being  75c.  dividend  and  25c.  cap- 
ital distribution)  ;  fourth  quarter,  capital  distribution 
of  $1  per  share.  Dividends  and  capital  distributions 
for  the  year  amounted  to  $4.50  per  share,  or  $3,914,- 
910,  of  which  $2,827,435  was  dividends  and  $1,087,475 
was  capital  distributions.  The  total  disbursements  to 
stockholders  up  to  and  including  Dec.  31,  1918,  have 
amounted  to  $26,403,042. 


Nevada  Consolidated  Copper  Co. 

The  Nevada  Consolidated  Copper  Co.  has  recently  is- 
sued a  report  for  the  fourth  quarter  of  the  fiscal  year 
ended  Dec.  31,  1918.  Production  of  copper  for  the 
quarter  was  19,020,773  lb.,  as  compared  with  18,643.- 
216  lb.  for  the  preceding  quarterly  period.  The  total 
production  of  copper  for  the  calendar  year  1918 
amounted  to  76,607,062  lb.  During  the  quarter,  985,665 
tons  of  Nevada  Consolidated  ore,  averaging  1.51  ""r 
copper,  was  milled,  as  compared  with  1,003,898  tons, 
averaging  1.50'~f  copper,  for  the  previous  quarter.  Of 
the  tonnage  milled,  68';r  was  supplied  from  the  pit  and 
32<'f  from  the  underground  workings  of  the  Ruth  mine. 
In  addition  to  the  treatment  of  company  ores  as  above, 
21,765  tons  of  customs  ore  was  concentrated,  and  the 
resulting  concentrate,  together  with  17,864  tons  of  cus- 
toms ore  and  concentrates,  was  smelted  at  the  Steptoe 
plant. 

The  cost  of  production  per  lb.  of  copper  for  t!ie 
quarter,  including  Steptoe  plant  depreciation  and  all 
fixed  and  general  charges,  was  19.01c.,  as  compared 
with  20.70c.  for  the  third  quarter,  and  as  compared 
with  17.88c.,  the  average  cost  per  lb.  ^or  the  first  six 
months  of  the  year.  These  costs  do  not  include  credit 
for  gold  and  silver  or  miscellaneous  earnings,  which  for 
the  current  quarter  amounted  to  1.82c.,  for  the  previous 
quarter  2.05c..  and  for  the  first  six  months  of  the  year 
2.53c.  per  lb.  of  copper.  The  comparatively  high  costs 
for  the  current  quarter,  as  well  as  those  of  the  preced- 
ing quarter,  are  occasioned  by  the  higher  freight  rates 
imposed  by  Federal  tariffs,  additional  refinerj-  tolls,  and 
continued  high  wage  schedules. 

The  financial  results  of  operations  for  the  calendar 
year  are  as  follows: 
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This  Statement  is  subject  to  such  revision  and  cor- 
rection a.s  may  be  necessary,  to  include  tax  acnial  ad- 
justments, and  other  entries  in  the  final  closintr  of  the 
accounts   for  the  year.     Th"   reduced  earnings  for  the 


quarter  are  based  upon  an  average  copper  price  of 
17.23c.  for  the  quarter.  This  low  average  price  is  due 
to  the  accumulation  of  an  unusually  large  stock  of  un- 
sold copper,  which  is  held  in  company  metal  inventory 
at  the  established  carrying  price  of  13ic.  per  pound. 


Tennessee  Copper  and  Chemical 
Corporation 

The  annual  report  for  1918  of  the  Tennessee  Cop- 
per and  Chemical  Corporation  shows  that  the  production 
of  sulphuric  acid  during  the  year  amounted  to  283,092 
tons  of  60°  acid,  as  compared  with  a  production  for  the 
previous  year  of  262,858  tons.  The  production  of  cop- 
per was  9,819,838  lb.  from  company  ore,  as  compared 
with  10,547,708  lb.  in  the  previous  year.  An  arrange- 
ment was  made  with  the  International  Agricultural  Cor- 
poration under  which  an  increased  price  was  paid  for 
all  acid  delivered  in  excess  of  175,000  tons  during  the 
year  1918.  Under  this  arrangement  the  average  price 
received  for  acid  was  $6.49  per  ton.  but  %vould  have  been 
considerably  higher  had  not  production  during  the  last 
quarter  of  the  year  been  curtailed  by  reason  of  the 
influenza  epidemic. 

Four  increases  in  wages  were  granted  during  the 
year,  and  this,  together  with  the  high  prices  prevailing 
for  coal  and  coke,  largely  increased  the  costs  over  those 
of  the  previous  year  and  decreased  the  net  profits.  Div- 
idends paid  during  1918  amounted  to  $392,817. 


American  Zinc,  Lead  and  Smelting  Co. 

The  1918  annual  report  of  the  American  Zinc,  Lead 
and  Smelting  Co.  and  its  subsidiary  companies  shows 
that  the  total  profits  amounted  to  $911,415.98.  Divi- 
dends on  preferred  stock  amounted  to  $482,637.  During 
the  year  the  natural-gas  zinc  smeltery  at  Neodesha, 
Kan.,  was  dismantled,  as  in  large  part  also  was  the 
natural-gas  zinc  smeltery  at  Dearing,  Kan.,  the  gas 
supply  for  these  smelteries  being  exhausted.  Sub- 
stantial amounts  were  realized  for  the  material  sold. 

Improvements  to  properties  during  the  year  consist 
principally  of  additions  to  the  zinc-oxide  plant  at  HiUs- 
boro.  111. ;  additions  to  the  sulphuric-acid  plant  at  East 
St.  Louis;  installation  of  pumps  and  further  development 
of  No.  4  shaft  at  Mascot,  Tenn. ;  additions  and  im- 
provements to  housing  facilities  at  various  properties, 
and  installation  of  mechanical  hearths  at  the  lead 
smeltery. 

U.S.  Smelting:,  Refining  and  Mining  Co. 

The  annual  report  of  the  U.  S.  Smelting,  Refining:  and 
Mining  Co.  for  1918  states  that,  with  the  exception  of 
the  high  costs  pertaining  to  supplies,  the  operations  in 
Mexico  during  1918  may  be  considered  to  have  run  on 
a  normal  basis.  The  two  mills  treated  690,000  tons  of 
ore  during  the  year,  approximately  58,000  tons  a  month. 
Extraction  of  ore  from  the  new  vein  was  increased  from 
month  to  month,  and  will,  before  long,  reach  the  antici- 
pated steady  tonnage.  This  ore  being  of  much  higher 
grade  than  the  average  formerly  supplied  to  the  Guer- 
rero mill  has  had  the  effect  of  materially  raising  the 
mill  heads,  resulting  in  a  substantial  increase  in  profits. 
No  difficulty  is  expected  in  maintaining  the.se  results. 
A  moderate  tonnage  of  the  highest  grade  ore  obtained 
from  this  vein  is  being  shipped  directly  to  the  smelter>-. 
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The  output  from  this  vein  and  from  other  localities, 
both  in  the  Real  Del  Monte  and  Pachuca  districts,  is 
capable  of  an  increase  beyond  the  present  capacity  of 
the  company's  two  mills.  This  situation  will  be  met 
by  the  additions  to  the  mills  which  were  started  last 
year  and  are  now  approaching  completion.  It  is  ex- 
pected that  by  the  middle  of  1919  the  capacity  will 
reach  80,000  tons  a  month.  The  erection  of  a  third  mill 
of  15,000  tons'  monthly  capacity  is  still  under  consid- 
eration. Tests  are  not  completed  to  determine  the  best 
process  to  be  adopted  in  its  construction,  neither  do 
costs  and  deliveries  of  materials  favor  construction  at 
this  time.  In  view  of  the  more  stable  general  condi- 
tions in  Mexico,  and  the  favorable  results  in  opening 
up  ore  reserves,  the  prospects  for  earnings  in  these 
properties  are  favorable. 

The  metals  produced  in  1918,  including  those  from 
custom  ores  and  the  production  in  Mexico,  were  as 
follows:  Copper,  20,359,378  lb.;  lead,  96,567,485  lb.; 
zinc,  18,771,684  lb.;  silver,  15,337,465  oz.;  gold,  137,315 
oz.  The  profit  for  the  year  was  $4,775,090.21,  from 
which  dividends  amounting  to  $3,457,800  were  paid. 


Jim  Butler  Tonopah  Mining  Co. 

A  recently  issued  report,  covering  the  operations  of  the 
properties  of  the  Jim  Butler  Tonopah  Mining  Co.,  at 
Tonopah,  Nev.,  for  the  period  of  15  months  from  Oct.  1, 
1917,  to  Dec.  31,  1918,  shows  that  shipments  aggregated 
27,352  tons.  The  average  metal  content  was  0.249  oz. 
gold  and  21.97  oz.  silver  per  ton. 

The  gross  value  of  the  metals  in  the  ore  produced  by 
company  operation  was  $724,009.13,  or  an  average  per 
ton  of  $26.15,  as  compared  with  the  gross  value  of  the 
previous  year  of  $1,052,600.67  and  the  average  per  ton 
value  of  $26.12.  The  total  operating  costs  were  $13.61 
per  ton,  or  an  increase  of  $1.67  per  ton  over  the  similar 
costs  of  the  preceding  year. 

Development  costs  per  ton  were  $1.75,  as  compared 
with  $1.06  for  the  previous  year.  Transportation  costs 
were  reduced,  by  reason  of  the  shipments  to  the  Belmont 
mill  at  Tonopah  rather  than  to  the  mill  at  Millers,  from 
the  71c.  for  the  previous  period,  to  53c.  per  ton.  Treat- 
ment charges  were  reduced,  on  account  of  more  favor- 
able milling  contracts,  from  $5.33  per  ton  during  the 
previous  year,  to  $3.98  per  ton.  Mill  deductions  (losses 
in  tailings  and  shipping  and  marketing  of  products) 
were  increased  from  $1.79  in  the  previous  year  to  $2.14 
per  ton,  a  greater  part  of  the  increase  being  due  to  the 
higher  value  of  the  silver  lost  in  tailings.  Combined 
treatment  charges  and  mill  deductions  were,  however, 
less  by  $1  per  ton  than  during  the  previous  year.  The 
percentage  of  profit  during  the  period  was  40.92%,  as 
compared  with  45.52 ''(  during  the  previous  year.  Divi- 
dends paid  during  the  period  aggregated  $292,063.57. 


plant  at  Millers,  Nev.,  which  had  been  partly  dismantled 
during  the  previous  year,  remained  idle.  The  re-treat- 
ment plant  for  the  milling  of  sweepings  from  the  slime 
tailings  ponds  was  operated  for  six  weeks.  From  87,- 
089  dry  tons  of  Belmont  mine  ores,  earnings  were 
$567,980.54.  A  profit  of  $14,373.76  was  made  from  the 
treatment  of  60,361  tons  of  custom  ores;  and  from  tail- 
ings-lease royalties,  slimes  re-treatment  plant  opera- 
tions and  miscellaneous  earnings  profits  of  $9,134.45 
accrued. 


Tonopah  Belmont  Development  Co. 

A  report  descriptive  of  the  operations  of  the  Tonopah 
Belmont  Development  Co.  for  the  fiscal  period  of  10 
months  ended  Dec.  31,  1918,  shows  that  the  Belmont 
mine  and  mill  at  Tonopah  continued  operations,  with 
but  minor  interruptions,  throughout  the  period.  The 
Tonopah  mill  treated,  in  addition  to  87,089  tons  of  Bel- 
mont mine  ores,  about  60,361  tons  of  custom  ores,  most 
of  which  was  purchased  from  the  Tonopah  Mining  Go. 
and  the  Jim  Butler  Tonopah  Mining  Co.     The  milling 


Consolidated  Interstate-Callahan 
Mining  Co. 

The  annual  report  for  1918  of  the  Consolidated  In- 
terstate-Callahan Co.,  shows  that  the  amount  of  ore  de- 
livered to  the  mfll  was  84,720  dry  tons.  From  the 
tonnage  taken  from  the  mine  to  the  mill  there  was  2757 
tons  of  crude  zinc  ore,  assaying  48.3'"c  zinc  and  3.46^f 
lead;  1634  tons  of  crude  lead  ore,  assaying  54.7%  lead 
and  19.91  oz.  silver,  and  11,462  tons  of  waste  sorted 
from  the  belt.  The  remainder,  68,867  tons,  went 
through  the  mill.  An  average  of  525  tons  a  day  is  now 
being  mined,  and  the  management  expects  to  increase 
this  output,  so  that  an  average  of  6000  tons  per  month 
of  zinc  and  lead-silver  ores  will  be  shipped. 

The  flotation  section  was  completed  in  the  early  part 
of  the  year,  and  on  June  1  the  old  part  of  the  mill  was 
closed  for  repairs,  during  which  time  the  flotation 
unit  was  used  to  treat  tailings.  During  June,  July, 
August,  September,  and  October,  a  total  tonnage  of 
46,802  tons  of  slime  tailing,  assaying  13.96 '"r  zinc  and 
2.16%  lead,  and  37,245  tons  of  tailing,  assaying  7i% 
zinc  and  2.4%  lead,  was  treated  from  the  stockpile. 
This  tailing  was  recovered  by  a  Sauerman  slack  line 
cable  excavator  at  low  cost.  The  flotation  concentrates 
made  were  passed  over  ten  Deister-Overstrom  slime 
tables  and  four  Wilfley  tables,  and  in  this  way  it  was 
possible  to  separate  a  lead  from  a  zinc  product. 

Dividends  paid  during  the  period  amounted  to  $456,- 
222.25. 


Butte  &  Superior  Mining  Co. 

The  Butte  &  Superior  Mining  Co.'s  seventh  annual 
report,  that  for  the  year  ended  Dec.  31,  1918,  shows 
that  468,814  tons  of  ore  was  milled  during  the  period, 
of  an  average  content  of  15.928%  zinc  and  6.335  oz. 
silver  per  ton.  The  extraction  of  zinc  in  the  form  of 
concentrate  amounted  to  92.965^0-  The  total  produc- 
tion of  zinc  concentrate  amounted  to  135,543  tons,  \vith 
an  average  content  of  51.217%  zinc  and  20.029  oz.  sil- 
ver per  ton.     Lead  concentrate  amounted  to  2790  tons. 

During  the  year  an  improvement  in  milling  and  con- 
centrating methods  was  effected  whereby  the  zinc  con- 
centrate production  averaged  3.74 ^r  higher  in  zinc  con- 
tent and  2.23  oz.  per  ton  higher  in  silver  content  than 
during  the  previous  year,  with  an  increase  in  extrac- 
tion of  1.84  per  cent. 

Estimate  of  ore  reserves,  as  of  Dec.  31,  shows  830,- 
000  tons,  averaging  17 '^r  zinc  and  5.7  oz.  silver  per 
ton.  The  net  operating  revenue  amounted  to  $12,617 
per  ton.  Mining  cost  $7,591  per  ton,  and  milling  $2,951. 
The  balance  to  surplus  account  amounted  to  $628,348.28. 

Pending  litigation  and  other  conditions  have  caused 
the  management  to  decide  to  defer  declaration  of  divi- 
dend for  the  present. 
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Industrial  News  from  Washington 

By  Paul  Wooton,  Special  Corkespondent 
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War-Minerals  Relief 

The  Anaconda  Copper  Mining  Co.  is  expected  to  file 
the  largest  single  claim  which  has  yet  been  submitted 
to  the  War-Minerals  Relief  Commission.  It  is  under- 
stood unofficially  that  the  claim  will  be  slightly  in  ex- 
cess of  $1,000,000.  The  smallest  claim  which  has  been 
filed  to  date  is  for  $39.90. 

The  commission  is  not  willing  at  this  time  to  make 
public  a  full  list  of  the  claimants,  with  the  amounts  of 
each  claim,  but  it  is  possible  that  this  information  will 
be  given  out  later.  It  may  be  stated,  however,  that  the 
following  are  among  those  who  have  filed  the  largest 
claims:  Bethlehem  Mines  Corporation,  Bethlehem, 
Penn.;  Grasselli  Chemical  Co.,  Cleveland;  Southern 
Pyrites  Ore  Co.,  Atlanta;  Parke,  Shepherd  &  Wilson, 
Batesville,  Ark.;  Sulphur  Gulch  Manganese  Mines,  Oak- 
land, Calif.;  United  States-Canada  Mining  Co.,  Trenton, 
N.  J.;  W.  A.  Sanger,  Big  Pine,  Calif.;  John  F.  Barne- 
berg,  San  Luis  Obispo,  Calif.;  Wells  Chrome  Lease.  San 
Franci.sco;  Liberty  Manganese  Mining  Co.,  Salt  Lake 
City;  Tristate  Chrome  Co.,  Spokane,  Wash.;  John 
Peterson,  Helena,  Mont. ;  National  Mining  Co.,  Wil- 
mington, Del.;  Karl  Olsen,  Wilmington,  Del.;  G.  L. 
Fin-ster,  Patterson,  Calif.;  L.  H.  Van  Horn,  Jackson- 
ville, Ore.;  Hanna  Minerals  Co.,  Cleveland;  Suffren  Co.. 
Inc.,  New  York;  St.  Anthony  Mines  Leasing  Co.,  Fan- 
ning, Nev. ;  Independence  Mining  Co.,  Batesville,  Ark.; 
John  Bouse,  Berkeley,  Calif.;  Chestatee  Pyrites  and 
Chemical  Co.,  Atlanta;  K.  G.  McLaughlin,  San  Fran- 
cisco; Paga  Mining  Co.,  Cartersville,  Ga.;  Collier  Mines 
Co.,  Santa  Fe.  N.  M.;  A.  H.  Stow,  Bluefield,  W.  Va.; 
Eureka  Manganese  and  Mining  Co.,  Cushman,  Ark.; 
Chrome  Mining  Co.,  Philadelphia;  Oklahoma-Kansas 
Mining  Co.,  Miami,  Okla. ;  Victor  Rakowsky  Co.,  Joplin. 
Mo.;  Boulder  River  Chrome  Co.,  Great  Falls,  Mont.; 
Oneida  Mines  Co.,  Duluth ;  Maryland  Chrome  Corpora- 
tion, Baltimore;  National  Pyrites  and  Copper  Co.,  Bir- 
mingham. 

Sale  of  Sulphur  and  Nitrate  Stocks 

The  Director  of  Sale.s  War  Department,  announces 
that  contracts  have  been  made  to  dispose  of  War  De- 
partment surplus  stock  of  sodium  nitrate,  sulphur,  and 
copper.  This  material  will  be  sold,  by  the  firms  con- 
tracting with  the  War  Department,  at  current  market 
prices.  Anyone  desiring  to  purchase  part  of  this  ma- 
terial should  communicate  direct  with  the  companies 
concerned. 

Sodium  nitrate  will  he  sold  for  the  War  Department 
by  the  W.  R.  Grace  Co.,  Wes.sel,  Duval  &  Co.,  and  H.  R. 
Baker  Co.,  of  New  York  City,  and  the  du  Pont  Nitrate 
Co.,  of  Wilmington.  Del.  The  surplus  .stock  of  sulphur 
will  be  sold  by  fhp  Union  Sulphur  Co.,  of  New  York 
City.  The  surplus  stock  of  copper  will  be  sold  by  the 
United  Metals  Selling  Co.,  of  New  York  ('ity. 

The  sale  of  these  materials  will  be  extended  over  a 
period  of  time,  and  they  will  not  be  dumped  on  the  mar- 
itet  in  a  way  that  would  change,  in  the  slightest  degree, 
the  market  price  or  market  conditions. 


The  Rehabilitation  of  Europe 

The  obstacles  in  the  way  of  an  immediate  great  over- 
seas trade  to  Europe  are  of  two  general  kinds,  positive 
and  negative,  the  one  tangible,  as  in  the  nature  of  an 
artificial  barrier,  and  the  other  a  void  where  there  was 
formerly  an  active  facility,  writes  Burvvell  S.  Cutler  in 
Commerce  Reports.  Embargoes  answer  to  the  first 
definition,  and  lack  of  .ships  and  credits  to  the  second. 

Quick  and  heavy  buying  presupposes  a  fat  and  ready 
pocketbook.  but  the  pocketbook  is  almost,  if  not  quite, 
empty.  Europe  is  in  the  position  of  a  man  who  has 
overdrawn  his  credit  at  the  bank  and  must  come  again 
to  terms  with  his  bankers — very  severe  terms — before 
his  check  is  good  for  the  next  month's  rent.  A  tem- 
porary policy  of  home  economy  against  foreign  goods 
is  not  only  allowable — it  is  wisdom  itself.  Great  Britain 
must  turn  out  goods  with  which  to  pay  its  debts  to  us, 
for  we  already  have  plenty  of  gold  to  stabilize  our  cur- 
rency, and  further  shipments  to  us  would  make  remit- 
tance by  British  dealers  for  our  merchandise  impos- 
sibly expensive. 

That  some  day  trade  on  a  vast  scale  to  and  from 
Europe  is  inevitable  no  one  can  deny.  Exactly  when  it 
will  have  reached  its  maximum  proportions,  what  seer 
can  foretell?  We  cannot  expect  a  sudden  flowering 
of  the  golden  bud.  Many  a  frost  may  delay  its  growth. 
A  misplaced  geographical  boundary  as  a  cause  of  new 
war;  an  internal  revolution  with  characteristic  eco- 
nomic demoralization;  the  sudden  ascendancy  of  a  rabid 
protectionist  or  free-trade  statesman;  an  inimical  po- 
litical alliance;  a  Germany  too  extensive  or  a  Germany 
in  fragments — such  deterrents  may  possibly  operate  at 
one  time  or  another.  But  gradually,  through  struggle 
and  muddling  and  true  inspiration,  the  European 
melange  will  shake  itself  like  a  kaleidoscope  into  orderly 
arrangement. 

The  instinct  of  self-preservation  will  '^ring  stability, 
as  the  indispensable  condition  of  contented  human  ex- 
istence. Here  and  there  a  facton.'  will  start  and  will 
need  new  machinery  and  raw  materials:  a  home  will  be 
rebuilt,  and  will  need  furnishing;  a  railroad  will  be 
revamped,  and  will  need  rails — all  of  them  simple  sup- 
plies, but  comprehensive  and  running  into  billions  of 
dollars. 

C>lainis  Atjainst  Mexican  Government 

The  State  Department  at  Wa.shington,  recognizing  the 
lack  'if  standardization  in  the  manner  in  which  claims 
against  the  Mexican  government  are  being  filed,  is  now 
preparing  a  standard  form  for  that  purpo.se.  It  is  ex- 
pected that  the  final  form  will  be  prepared  for  approval 
by  the  middle  of  May. 

As  soon  as  it  is  available,  copies  will  be  sent  to  mem- 
bers of  the  National  As.sociation  for  the  Protection  of 
American  Rights  in  Mexico,  that  they  may  re-submit 
their  claims.  The  now  form  will  supersede  all  previous 
ones  in  which  claims  against  Mexico  by  American  citi- 
zens have  been  filed.  Those  who  intend  filing  claims  are 
advised  to  await  this  new  standard  form. 
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April  Mining  Dividends 

The  decrease  in  dividends  paid  by  copper  companies 
continued  in  the  month  of  April,  1919,  reductions  being 
made  by  Inspiration  (from  $2  to  $1.50  per  share), 
Phelps  Dodge  (from  $8  to  $2.50)  Shattuck  Arizona, 
(from  50c  to  25c.),  and  Wolverine  ($1  to  50c). 
Magma,  New  Idria  and  Ontario  passed  the  quarterly 
dividends  which  would  have  been  due  at  this  time. 

Dividends  paid  in  April,  1919,  by  19  United  States 
mining  and  metallurgical  companies  making  public 
returns,  amounted  to  $5,025,926,  as  compared  with  $7,- 
294,751  paid  by  30  companies  in  April,  1918. 

United  States  MininE  and  Metallurgical 

Companies                            Situation         Per  Share  Total 

Am.  Smelters,  pfd.  A U.  S.-Mex.        J I    50  $146,071 

Am.  ."melters,  pfd.  B f.  S.-Mei.  1,25  42,962 

Caledonia,  1.  s Ida.  .01  26,050 

Cresson  Cons.,  g Colo.  .10  122,000 

Daly.l.s Utah  .10  15,000 

Electric  Point Wash.  .03  23,813 

Golden  Cycle,  g Colo.  .03  45,000 

Grand  Central Utah  .04  20,000 

Homestake.g S.  D.  .50  125,580 

Inspiration,  c Ariz  1.50  1,772,951 

.ludge,  Is.z Utah  .I2J  60,000 

PhelpsDodge U.  S.-Mex.  2.50  1,125.000 

Portland.g Colo.  .02  60.000 

Shattuck  Arizona,  c Ariz.  25  87,500 

Tonopah  Belmont,  g.s Nev.  .10  150,000 

TonopahEs..  g Nev.  .05  64,140 

Tonopah  Min.  g.s Nev.  .15  150,000 

United  Eastern,  g .\riz.  07  95,410 

U.  S.  Smelting,  com U.  S.-Mex.  1.25  438.894 

U.  S.  Smelting,  pfd U.  S.-Mex.  ,87!  425,555 

Wolverine,  c Mich.  .50  30,000 

Canadian  and  Central  American  Companies 

Asbestos  Corpn.,  com Que.  $1   25  $37,500 

Asbestos  Corpn,  pfd Que.  1.50  60,000 

Belmont  Surf  Inlet,  g B.C.  .05  125,000 

Cons.  Min.  and  Sm.,  c.i.l B.C.  .62S  261,936 

Florence  SUver,  s.l B,C.  .Oli  17,650 

HoweSound.c B.C.  .05  99,208 

McInt\Te  Porcupine,  s.g Ont.  .05  180,514 

McKinlev-Darragh-Savage,  s Ont.  .  03  67,43 1 

N.  Y.  &  Honduras  Roeario,  g.s C.  \.  .50  100,000 

Nlpis«ng,  g.s Ont.  .  25  300,000 

Canadian  and  Central  American  mining  companies 
paid  $1,249,239  in  April,  1919,  and  $903,506  in  April, 
1918. 

The  totals  for  the  first  four  months  of  1919  are  as 
follows,  the  1918  figures  being  given  in  parentheses: 
United  States  mining  and  metallurgical  companies,  $34,- 
459,932  ($54,556,275)  ;  holding  companies  $696,572 
($743,433)  ;  Canadian,  Mexican,  Central  and  South 
American  companies,  $5,863,751  ($5,531,281). 


California  Mineral  Production 

The  California  State  Mining  Bureau  has  issued  a 
bulletin  giving  the  following  details  regarding  produc- 
tion of  certain  minerals  in  1918: 

Asbestos  production  in  1918  amounted  to  229  tons, 
compared  with  136  tons  in  1917.  The  material  was 
mostly  of  the  chrysotile  variety  and  came  mainly  from 
Nevada  County. 

The  output  of  borax  in  1918  amounted  to  88,772  tons, 
against  109,944  tons  in  1917.  The  product  came  en- 
tirely from  the  colemanite  deposits  of  Inyo  and  Los 
Angeles  counties. 

Cement  produced  in  1918  amounted  to  4,772,921  bbl. 
compared  with  5,790,734  bbl.  in  the  preceding  year.  The 
value  of  the  cement  showed  an  increase  of  $425,627  in 
1918,  owing  to  the  higher  selling  price,  although  there 
was  a  decrease  in  the  amount  of  cement  used,  on  ac- 
count of  the  war. 

The  output  of  pyrite  amounted  to  131,029  tons  in 
1918,  as  against  111,325  tons  in  1917.  The  material 
came  from  two  properties  in  Alameda  County,  and  one 
property  in  El  Dorado  and  Shasta  counties  respectively, 
and  was  utilized  for  the  manufacture  of  sulphuric  acid. 


There  was  a  small  output  of  barytes  in  Monterey 
County;  cadmium  in  Shasta  County;  fluorspar  in  River- 
side County;  lithia  mica  in  San  Diego  County;  onyx 
marble  in  Solano  County;  and  serpentine  "marble"  in 
Los  Angeles  County,  of  a  total  value  of  $97,732.  As 
there  was  but  a  single  operator  on  each  of  these  sub- 
stances, the  individual  figures  are  not  disclosed. 

A  small  tonnage  of  sulphur  was  produced  in  1918  at 
each  of  the  two  plants  in  Colusa  and  Inyo  counties  to- 
ward the  end  of  the  year,  but  none  of  the  product  had 
been  shipped  up  to  Dec.  31. 


Army   Gas   Masks   in  Sulphur-Dioxide 
Atmospheres 

Owing  to  a  transposition  of  cuts,  the  captions  used 
under  Fig.  1  and  Fig.  3,  on  p.  693  of  the  Journal,  Apr. 
19,  1919,  are  in  error.  Fig.  1  is  the  Tissot-type  of  gas 
mask  and  Fig.  3  is  the  U.  S.  Army  gas  mask,  mouth- 
piece type. 

Mining  Accountants  Wanted 

The  U.  S.  Civil  Service  Commission  announces  an 
open  competitive  examination  for  mining  accountants, 
for  men  only.  Vacancies  in  the  Bureau  of  Mines,  De- 
partment of  the  Interior,  with  headquarters  in  Wash- 
ington, D.  C,  or  in  the  field,  at  $2400  to  $4200  a  year 
for  Grade  1,  and  $4200  to  $6000  a  year  for  Grade  2, 
and  in  positions  requiring  similar  qualifications,  will  be 
filled  from  this  examination,  unless  it  is  found  in  the 
interest  of  the  service  to  fill  any  vacancy  by  reinstate- 
ment, transfer  or  promotion. 

Certification  to  fill  the  higher-salaried  positions  in 
either  grade  will  be  made  from  those  attaining  the 
highest  average  percentages  in  such  grade.  Appoint- 
ments as  a  result  of  this  examination  will  be  made  on 
a  monthly  basis,  but  the  work  may  continue  for  a  year 
or  more.  The  duties  of  appointees  to  Grade  1  positions 
will  be  to  examine  the  accounts  of  producers  of  minerals 
in  connection  with  claims  made  for  losses  growing  out 
of  the  war  with  Germany.  The  duties  of  appointees 
to  Grade  2  positions  will  be  to  supervise  the  work  of  a 
number  of  accountants  of  Grade  1. 

Competitors  will  not  be  required  to  report  for  ex- 
amination at  any  place,  but  will  be  rated  according  to 
education,  training,  and  experience.  A  report  or  dis- 
cussion must  be  filed  with  the  application. 


Lead  Prices  Affect  Monterey  Smelters 

The  smelters  in  Monterey  are  being  seriously  affected 
by  the  price  of  lead  in  the  British  markets,  as  they 
pay  the  mines  for  the  lead  contents  of  their  ores  at  the 
price  of  lead  in  London  at  the  date  the  ore  is  purchased 
in  Monterey,  says  a  consular  report. 

A  short  time  ago  the  British  government  stopped 
the  control  of  the  prices  of  metals,  and  the  value  of  lead 
jumped  from  £29  to  £40.  As  the  Monterey  smelters 
consider  this  only  a  temporary  flurry  in  the  market, 
they  are  refusing  to  buy  lead  ores  until  the  market 
settles  down  again.  As  a  result,  numbers  of  the  mines 
in  the  northern  part  of  Mexico  have  been  forced  to 
close  down,  the  local  smelters  have  been  obliged  to 
reduce  their  staff's,  and  many  changes  are  being  made 
among  both  the  Mexican  and  foreign  employees. 


Save  and  Have — Buy  Victory  Notes. 
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Prosperity — Let's  Go 

A  CAREFUL  review  of  the  present  status  of  the 
Peace  Conference  might  cause  some  to  feel  pessi- 
mistic, but  is  it  not  true  that  in  all  such  conferences 
there  frequently  occur  wide  differences  of  opinion 
among  the  interests  seeking  an  agreement,  that  for  a 
time  seem  to  be  almost  insurmountable?  We  are  con- 
fident that  there  will  be  agreement  soon.  We  feel  that 
peace,  together  with  a  league  of  nations,  will  be  accom- 
plished. There  are  few  indeed  who  deep  down  in  their 
hearts  do  not  desire  a  harmonious  working  agreement 
among  the  nations  of  the  world.  We  entered  the  war 
to  make  the  world  better.  Let  us  continue  this  spirit. 
The  Peace  Conference  is  in  strong  hands.  It  is  in  wise 
hands.  Let  us  accept  as  a  foregone  conclusion  that 
when  we  have  the  actual  terms  of  peace  and  the  Charter 
of  the  League  of  Nations  we  will  find  them  to  our  lik- 
ing. That  there  will  be  some  sacrifices  goes  without 
saying.  That  other  nations  will  also  have  to  make 
sacrifices  is  apparent.  We  have  already  made  a  tre- 
mendous sacrifice  in  the  men  who  will  never  return  from 
France.  Let  us  not  forget  that  the  power  to  accept 
sacrifices  is  the  hallmark  of  character. 

If  we  grant  that  the  outcome  is  to  be  justice  in  large 
measure  to  all,  then  what  can  we  do  now  to  prepare  for 
the  immediate  future?  The  answer  to  this  is  clear.  Let 
every  individual,  company,  and  corporation  resume 
work.  Accelerate  the  wheels  of  industry.  It  is  not  a 
time  to  mope  and  question  and  say  "Let  the  other  fel- 
low do  it."  Do  not  wait  for  your  neighbor  to  act.  B*?- 
gin  at  once. 

Waiting  for  the  fall  in  prices  has  slackened  the  efforts 
of  many.  Why  wait  longer?  Prices  have  fallen  and 
some  may  fall  still  further,  but  there  are  markets  just 
ahead  of  us.  It  is  up  to  us  to  perfect  our  organization 
if  we  are  to  reap  the  full  benefit  of  the  trade  that 
awaits  us. 

There  is  a  certain  succession  in  the  order  of  business. 
A  basic  commodity  passes  through  a  number  of  hands 
and  through  different  manufactories  before  the  sales- 
men can  confidently  go  forth  to  sell  the  finished  product. 
The  success  of  the  salesmen  means  the  vitalizing  of  all 
the  industries,  from  mine  to  consumer. 

The  signing  of  the  armistice  started  a  commercial 
revolution.  It  was,  however,  only  a  revolution  in  kind 
of  product  manufactured  and  sold  In  place  of  war 
product"?  we  must  substitute  the  products  used  in  normal 
times.  The  transition  has  indeed  bpon  a  period  of  un- 
certainty. But  is  there  any  reason  for  continuing  the 
transition  indefinitely" 

la  there  not  the  .same  power  of  organization  existent 
now  as  when  we  sent  more  than  two  million  men  across 
the  Atlantic?  That  was  not  many  months  ago.  A  frac- 
tion of  that  energy  will  start  the  salesman  out  on  hi.s 
course  again  and  cause  the  succession  of  industrial  e.s- 
tablishment",  from  retailer  down  to  the  mine,  to  resume. 

A  fraction  of  the  courage  that  broke  the  Hindenhurg 
line,  applied  to  our  industrial  and  commercial  problems. 


will  speedily  win  for  us  a  prosperity  that  will  absorb 
every  pound  of  metal  produced  and  find  a  job  for  every 
soldier  returned  from  the  war. 


Nature  and  Uses  of  Capital  in  Mining 

WE  ARE  indeed  fortunate  in  being  able  to  present 
to  our  readers  such  an  excellent  paper  on  the  na- 
ture and  uses  of  capital  in  mining  as  appears  in  this 
issue  of  the  Journal.  J.  R.  Finlay  is  a  clear  thinker 
and  an  illuminating  writer.  There  is  much  in  mining 
finance  that  is  not  generally  understood,  and  those  who 
are  able  to  write  in  an  informative  way  on  this  subject 
seldom  attempt  to  do  so. 

The  equitable  taxation  of  mines,  both  by  the  states 
and  by  the  Federal  Government,  is  an  intricate  sub- 
ject, and,  though  there  has  been  a  great  deal  of  dis- 
cussion on  mine  taxation,  and  many  articles  on  the 
subject  have  been  printed  in  the  last  decade,  there  is 
still  much  that  can  be  done  in  formulating  taxation 
laws  which  will  make  it  possible  for  mining  enterprises 
to  pay  their  fair  share  toward  the  common  weal,  and 
at  the  same  time  enable  the  industry  to  prosper. 

That  mining  enterprises  are  uniformly  remunerative 
is  a  mistaken  idea.  This  is  true  of  a  relatively  small 
proportion  only.  A  high  degree  of  technical  skill  is 
required  both  in  the  operation  of  and  in  financing  a 
mining  project.  Before  development  can  be  started 
there  must  be  accurate  information  of  the  existence 
and  extent  of  orebodies  of  sufficient  size  and  metallic 
content  to  warrant  attention.  As  Mr.  Finlay  says, 
the  bonanza  ore  deposits  are  the  spectacular  accidents 
of  mining,  and  receive  far  more  weight  and  influence 
public  opinion  to  a  greater  extent  than  they  should. 
The  mining  industry  depends  largely  upon  mines  that 
bring  only  a  moderate  return  upon  the  capital  invested. 
Nevertheless,  it  is  the  possibility  of  discovering  a  rich 
deposit  or  of  developing  a  mine  which  will  bring  in 
more  than  the  ordinary-  returns  capital  might  be  ex- 
pected to  earn  that  furnishes  the  incentive  for  men  to 
go  down  into  mines  and  to  pioneer  new  country. 

Mr.  Finlay,  though  recognizing,  as  does  every  mining 
man,  that  the  mining  industry  should  bear  its  proper 
share  of  the  expense  of  government  in  proportion  to  its 
income  and  profits,  points  out  that  the  industry  is  ex- 
posed to  the  confiscation  of  its  capital  under  the  guise 
of  "income"  and  "excess  profits."  This  can  come  about 
only  through  misunderstanding  of  the  significance  of 
capital,  income,  and  present  value  as  applied  to  mining 
enterprises.  Mr.  Finlay's  conclusions  that  the  capital  in 
question  is  the  present  value  which  could  be  realized 
from  the  liquidation  of  an  enterprise,  through  normal 
commercial  transactions;  that  profit  is  a  fair  interest 
upon  the  capital,  and  that,  in  the  case  of  a  property 
like  a  mine— in  which  a  profit  can  be  made  only  by 
using  up  its  physical  resources — income  is  never  wholly 
profit,  are  e.ssentially  ■<oun(!,  and  will  receive  substantial 
recognition. 
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Doing  It  Now 


THE  greatest  deterrent  to  success — what  is  it?  The 
neglect  of  those  little  details  that  take  up  time,  at- 
cention,  and  thought,  not  because  they  amount  to  any- 
thing but  because  they  are  allowed  to  accumulate.  Too 
often  we  keep  putting  them  off.  We  are  inclined  to 
deride  the  Spanish  word  mafiana  when  it  is  translated 
into  "Never  do  today  what  you  can  put  off  till  to- 
morrow," but  we  are,  all  of  us,  guilty  of  neglecting  to 
finish  the  little  jobs  when  they  arise.  Trying  to  avoid 
"doing  it  now"  has  led  to  many  a  failure — for  tomorrov/ 
never  comes. 

The  Fifth  Liberty  Loan  is  one  of  the  little  details 
that  we  must  get  off  our  minds  without  wasting  time. 
No  good  is  to  be  achieved  by  discussing  it  or  even 
talking  about  it.  We  should  take  immediate  and  finai 
action.  The  matter  is  absurdly  small,  and  simple,  and 
unimportant,  this  request  from  our  Government  for  a 
mere  loan,  when  we  compare  it  with  the  glorious 
achievements  of  our  men  on  land  and  sea  and  with 
their  heroic  sacrifices. 

The  Loan  must  be  subscribed,  and  the  nation's  debts 
and  obligations  paid.  For  those  who  mourn,  and  for 
the  maimed  in  mind  and  body,  our  sympathy,  however 
deep  and  sincere,  is  impotent,  for  we  can  do  nothing 
adequate.  But  we  can  see  to  it  that  the  Loan  goes 
"over  the  top."  So  let's  finish  the  job.  It  must  be 
finished.  It  will  be  finished;  and  it  might  as  well  be 
finished  early.  While  we  remain  hesitant  we  waste  time 
and  energy  that  we  should  be  using  for  the  real  work 
of  reconstruction. 

The  war  wasn't  won  by  wobblers  in  thought  or  action. 
Let's  all  "do  it  now!" 


Prosperity  Impending,  Not  Depression 

AT  THE  annual  meeting  of  the  United  States  Steel 
Corporation  Judge  Gary  said  in  his  usual  illuminat- 
ing way: 

"I  have  been  accused  of  being  more  or  less  opti- 
mistic, but  I  am  never  so  optimistic  as  to  shut  my 
eyes  to  possible  danger  and  facts.     All  I  can  say 
is  that  any  man  who  believes  that  this  country  is 
going   into   bankruptcy   or  has   embarked   upon    a 
period  of  depression  which  will  end  in  disaster,  or 
that  in  the  near  future  we  will  enter  into  such  a 
period  of  demoralization,  is  a  man  who  does  not 
possess  himself  with  the  facts  and  figures." 
It  is  one  of  the  signs  of  the  times  that  doubts  should 
be  expressed  as  to  the  financial  stability  of  our  country. 
There  is  a  curious  pessimism  that  attends  any  great 
transition  such  as  is  now  taking  place.     We  have  our 
mines.    We  have  our  ores.    We  have  our  smelteries.   We 
have    our   factories.      We   have    an    excellent    force    of 
skilled    workers.     We   can   see   our   markets   ahead   of 
us.     Why  should  there  be  any  doubt  as  to  the  present 
or  the  future?     It  is  not  Judge  Gary's  optimism  that 
enables   him    to    see   so   clearly   ahead    of   him.      It    is 
common-sense. 

Judge  Gary  goes  on  to  say: 

•'The  war  is  over.  We  want  peace  between  capital 
and  labor,  between  competitors,  between  industries 
and  the  Government  and  with  all  the  world. 
Whether  we  succeed  in  this  laudable  ambition  will 
depend  upon  everybody  doing  his  part  and  working 
together,  from  the  ordinary  citizen  and  laborer  up 


to  the  more  important  Government  officials.     If  we 
will  do  this,  who  can  question  the  claim  that  the 
United  States  is  bound  to  be  the  most  prosperous 
and  progressive  nation  on  the  globe?" 
This  is  sound  advice.    Let  everyone  do  his  part,  from 
lowest  to  highest.     The  final  result   is  the  outcome  of 
the  successful  accomplishment  of  each  individual  task. 
What  we  want  most  of  all   is  agreement  between   all 
factions,  and  the  speeding  up  of  the  wheels  of  industr\'. 
Prosperity  is  almost  within  our  grasp.     Discussion  and 
argument  may  well  be  postponed.    Let  action  take  their 
places. 

Iron-Ore  Taxation  in  Minnesota 

TAXATION  of  the  mineral  wealth  of  Minnesota  wa.- 
initiated  in  1881  with  the  enactment  of  a  law  pro- 
viding a  tax  of  Ic.  per  ton  on  all  iron  ore,  coal,  and 
copper  ore  found  in  the  state.  This  remained  in  force 
and  was  the  only  tax  on  iron  ore  until  1896,  when  an 
assessment,  based  upon  a  valuation  of  $60,000,000,  was 
made  against  the  mining  properties,  after  a  careful 
investigation  by  the  board  of  equalization  and  control. 
During  the  ten  years  following,  this  assessment  was 
increased,  until  in  1906  the  valuation  had  reached  $80,- 
000,000.  The  state  tax  commission,  established  in  1907, 
raised  the  assessable  valuation  of  ore  lands  to  $180,- 
000,000,  and  during  1918  the  valuation  in  St.  Louis 
County,  which  contains  the  great  mines  of  the  Mesabi, 
was  $275,195,453.  The  proposal  to  exact  an  additional 
impost,  a  super-tax,  to  be  levied  on  the  iron  ore  pro- 
duced, which  was  introduced  during  the  last  session  of 
the  State  Legislature,  after  previous  unsuccessful  at- 
tempts on  the  part  of  its  supporters,  has  again  been 
defeated,  and  it  is  hoped  that  it  may  not  be  revived 
in  subsequent  sessions. 

Mining  men  are  in  no  way  different  from  other  busi- 
ness men  as  to  their  manner  of  conducting  com- 
mercial enterprises.  The  mining  industry  is  operated 
along  broad  lines,  and,  as  in  any  successful  business, 
allowances  must  be  made  for  a  fair  return  on  capital 
invested.  However,  mining  in  all  of  its  branches  has 
appealed  to  many,  unfamiliar  with  its  processes,  as  a 
"get-rich-quick"  proposition,  and  the  judgment  of  leg- 
islators too  often  has  been  biased  because  of  this  too 
prevalent  fallacy. 

Minnesota,  in  addition  to  its  mineral  wealth,  derives 
immense  capital  from  agriculture,  which  flourishes 
according  to  the  productivity  of  the  soil  and  the  activitv 
of  the  farmer.  In  contradistinction  to  mining,  which 
leads  to  depletion,  farming  begets  an  increase  in  the 
productivity  of  the  locality.  But  the  depletion,  argues 
the  farmer,  is  a  "vanishing  heritage";  hence  the  desire 
to  grasp  the  golden  opportunity  and  make  the  most  of 
the  natural  resources  while  they  last.  Possibly  some 
strength  might  have  been  added  to  the  argument  for 
the  increased  tax  had  the  creation  of  a  sinking  fund 
been  considered,  but  the  proposal  to  place  the  increased 
income,  derived  from  such  a  tax,  in  the  general  fund 
undeniably  reflects  on  the  sagacity  of  the  advocates  of 
the  super-tax. 

Primarily,  little  thought  is  given  by  the  projectors 
of  tonnage  taxes  to  the  pioneer  work  done  in  mining. 
Ore  extraction  by  steam  shovel  may  be  regarded  as 
highly  profitable  when  viewed  from  the  bank  of  an  open 
pit;  the  flowing  sweep  of  the  steam-shovel  dipper  into 
the  closely  packed  bank,  the  dropping  of  the  load  into 
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the  ore  car,  and  the  repetition  of  these  operations,  may 
be  conducive  to  thought.«i  along  socialistic  or  commun- 
istic lines,  but  it  is  but  just  to  consider,  at  the  same 
time,  the  preliminary  labor  and  expense  which  have 
made  all  this  possible.  The  stripping  of  overburden  is 
no  easy  task,  nor  inexpensive  one,  and  following  the 
removal  of  "steam-shovel  ore"  is  the  painstaking  work 
of  "cleaning  up"  the  pit  and  removinir  the  orebody, 
both  of  which  operations  involve  consideration  of  a 
mass  of  detail  and  often  a  complication  of  mining 
methods. 

Underground  mining  on  the  Minnesota  ranges  is  by 
no  means  a  cheap  or  simple  operation,  and  the  increas- 
ing costs  of  labor  and  supplies  have  done  much  to  de- 
crease the  narrow  margin  of  profit  made  by  the  operator 
during  the  last  few  years.  By  the  introduction  of  im- 
proved methods  and  machinery,  open-pit  and  under- 
ground miners  in  Minnesota  have  been  able  to  hold 
their  own,  but  this  they  cannot  continue  to  do  if  they 
are  hampered  by  the  imposition  of  an  unfair  tax. 

In  the  article  "Iron-Ore  Super-Taxation  in  Minne- 
sota," which  appears  in  this  issue,  D.  E.  Woodbridge 
advances  a  masterful  argument  to  the  controversy  on 
super-taxation.  Minnesota  is  placed  in  competition 
with  several  of  the  other  great  iron-ore  districts  of  the 
world,  and,  although  occupying  a  strong  economic  posi- 
tion at  present,  the  confiscation  of  fairly  earned  profit, 
in  the  form  of  an  unjust  tax,  would  mean  the  surren- 
dering of  that  position. 


Some  of  the  men  one  meets  in  Virginia  City  are  not 
only  fellows  of  infinite  jest,  but  also  of  such  an  agree- 
able disposition  that  it  is  pleasant  to  have  them  around, 
said  Dan  De  Quille  in  "The  Big  Bonanza." 

"Do  you  know  Mr.  Popper?"  asked  a  barroom  pro- 
prietor of  one  of  his  customers. 

"I  have  heard  of  him,"  said  the  customer,  "but  1 
don't  know  that  I  ever  met  him." 

"No?"  said  the  other.  "Well,  you  ought  to  make  his 
acquaintance.  He's  a  nice  agreeable  gentleman.  I  never 
saw  him  before  last  night,  when  he  came  in  here  about 
12  o'clock  and  took  a  drink.  He  is  a  man  who  makes 
himself  at  home  with  you  at  once.  Why,  he  had  hardly 
been  in  here  five  minutes  before  he  drew  out  his  six 
shooters  and  began  shooting  holes  through  the  pictures, 
the  lamp  and  other  little  notions  about  the  place,  just 
as  familiarly  as  though  he  and  I  had  been  boys  together. 
.Vothing  cold  and  distant  about  him!  He's  a  charming 
fellow ! — charming !" 


The  State  Historical  Society  is  now  the  possessor  of 
the  gold  nugget  that  caused  the  stampede  to  Alder  gulch 
back  in  the  early  "GOs,  and  resulted  in  the  settlement  and 
development  of  the  State  of  Montana,  says  the  Wallace 
(Idaho)  Miiirr.  The  nugget  was  presented  to  the 
society  by  Mrs.  Granville  Stuart.  It  still  reposes  in  the  old 
buckskin  purse  in  which  it  was  placed  by  Mrs.  Stuart's 
brother-in-law,  James  Stuart,  when  he  picked  it  up  on 
Gold  Creek,  just  west  of  the  main  ridge  <if  the  Rockies, 
on  M.ny  21,  1862.  Following  that  discovery,  gold  seekers 
poured  into  the  state,  found  the  rich  placers  in  Alder 


gulch,  founded  Virginia  City,  and  the  state  was  born. 
Relating  to  the  di.scovery,  Mr.  Stuart's  diary  says:  "May 
21,  1862.  Clear  and  cool,  west  wind.  Cleaned  up  sluice 
of  about  $22,  half  of  this  amount  in  one  nugget.  This 
is  the  first  nugget  found  here,  all  the  gold  being  rather 
fine.  This  piece  is  half  quartz  and  worn  smooth  by 
glacial  action.    There  may  be  quartz  ledges  here." 


"I  'ave  'ere,  m'son,  w'ot's  nawn  in  financial  circles  as 
a  prospectus,  an',  dam-me,  it  do  my  'eart  good  to  see 
tha  charitableness  o'  these  'ere  promoters,"  said  Cap'n 
Dick.  "This  'ere  letter,  firs'  of  h'all,  states  a  chap  is 
locsin'  tha  h'opportunity  of  a  lifetime  if  'e  does'nt  read 
un.  So  'ere  we  are:  The  Rooter  H'oil  an'  Gas  Company, 
Bo'okus,  Texas,  'as  'oldin's  coverin'  'alf  tha  state,  an', 
dam-me,  on  she  gaws  like  one  o'  these  'ere  fairy  stories. 
Trouble  is,  m'son,  tha  letter  speaks  o'  these  'ere  famous 
gushers,  an'  man  never  naws  w'ether  un  means  tha 
promoters  or  the  h'oil  wells.  Then  'ere's  w'ot  come  with 
tha  letter — a  gert  yellow  sheet  with  a  'andsome  map 
coverin'  'alf  o'  one  side.  W'ot's  think  on  un?  These 
'ere  'aystack-lookin'  things  scattered  raound  h'art  tha 
h'oil  wells,  a-gushin'  forth.  'Ere's  tha  h'expert's 
h'opinion,  an'  'e  calls  your  special  attention  to  tha  fac' 
that  'e  'as  made  a  personal  study  o'  tha  development 
h'all  araoun'  tha  'oldin's.  Wonnerful,  m'son,  wonnerful. 
But,  min'  you,  tha  h'only  guarantee  that  thee  'as  is  that 
tha  company's  h'affairs  will  be  'andled  in  a  fair  manner, 
an'  dam-me,  I  'as  no  doubt  o'  that.  Las'  of  h'all  is  tha 
'sign  'ere'  square,  tucked  away  so  thee  can't  see  un  'till 
thee  'as  read  tho  'ol  wondrus  story.  An',  dam-me,  son, 
isn't  un  some  beauty?  'Ave  I  bought  some?  No,  m'son; 
fhee's  forgetin'  baout  these  'ere  Victory  Notes." 


The  pessimist  is  not  needed  in  the  mining  game,  nor, 
for  that  matter,  is  the  optimist,  unless  he  has  the 
brains  and  the  push  to  make  his  optimism  good.  Push 
will  carry  a  man  over  all  obstructions,  it  will  le'"el 
mountains,  it  will  bridge  canyons,  it  will  make  the  im- 
possible possible,  it  will  convert  the  can't-be-done  to 
the  can-be-done.  Berton  Braley'  says  of  this  minority 
of  the  human  race: 

There's  a  thousand  ''Can't-be-done-ers" 

VoT  one   who  says  "It  can!" 
But  the  whole  amount  of  deeds  that  count 

Is  done  by  the  latter  clan. 
Kor   the   "Can't-be-done-ers"   grumble. 

And  hamper,  oppose  and  doubt. 
While  the  daring  man  who  says,  "It  can!" 

Proceeds  to  work  it  out. 

There  isn't  a  new  invention 

Beneath  the  shining  sun. 
That  was  ever  wrought  by  the  deed  or  thouifht 

Of  the  tribe  of  "rnn't-be-done." 
For  the  "Can't-be-donc-ors"  mutter 

While  the  "Cnn-bo's,"  cool,  sublime. 
Make  their  "notinns"   work   till   the   others  smirk. 

"Oh,  we  knew  it.  all   the  time!" 

Oh,  the  "Cnn-bc's"  clan  is  meager,  _ 

Its  membership  is  small. 
And  it's  michty  few  see  their  dream  come  tnie 

Or   hear   fame's  trumpet  call; 
But  it's  better  to  be  n  "Can  be,'' 

And  labor  and  drenm  and — die. 
Than  one  who  runs  with  the  "Can't-bc-done's" 

Who  haven't  the  pluck  to  try! 

•n»»,»rmcr  Mnnlhtv.  .Inimary.  1919. 
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This  index  is  a  convenient  reference  to  the  current  literature 
of  mining  and  metallurgy  published  in  all  of  the  important  periodi- 
cals of  the  world.  We  will  furnish  a  copy  of  any  article  (if  in 
print)  in  the  original  language  for  the  price  quoted.  Where  no 
price  is  quoted  the  co.'^t  is  unknown.  Inasmuch  as  the  papers 
must  be  ordered  from  the  jjublishers.  there  will  be  some  delay  for 
the  foreign  papers.  Remittance  must  be  sent  with  order.  Coupons 
are  furnished  at  the  following  prices:  20c.  each,  six  for  $1.  33  for 
$5,  and  100  for  $15.  When  remittances  are  made  in  even  dollars, 
we  will  return  the  excess  over  an  order  in  coupons,  if  so  requested. 

COPPER 

10781 — L.EACHIXG — Copper  Leaching  Methods  Applicable  to 
Australian  Ores.  P'ercv  R.  Middleton.  (Chem.,  Eng.  and  Min. 
Rev.,  Feb.  5,  1919;   2  pp..   illus.)      40c. 

10783 — MANITOB.\ — Xorthern  Copper  Country  Development. 
J.  A.  Campbell.  (From  a  pamphlet  entitled  Manitoba's  Northland, 
published  Nov,   1918;   3i   pp.,  illus.) 

10783 — ONTARIO — Mineral  Developments  in  N.  W.  Ontario. 
Arthur  L.  Parsons.  (Ann.  Report,  Ont.  Bureau  of  Mines,  1918  ; 
155  pp.,   illus.) 

GOLD  .\ND   SILVER — GEOLOGY 

10784 — MANITOBA— The  Xorthern  Manitoba  Mineral  Belt.  J. 
A.  Campbell.  (From  a  pamphlet  entitled  Manitoba's  Northland, 
published  Nov.,    1918  ;   fi  pp.,  illus.) 

10785 — MANITOBA— The  Rice  Lake  Gold  Area.  C.  A.  Bramble. 
(From  a  pamphlet  entitled  Manitoba's  Northland,  published  Nov., 

1918  ;  7  pp..  illus.) 

10786 — NEW  ZEALAND — Notes  on  the  Geology  of  the  Murchi- 
son  District.  ,1.  Henderson.  (New  Zealand  Journ.  of  Sci.  and 
Tech.,  Mar.,   191S  ;   4J  pp.) 

10787— QUEENSLAND — Mount  Peter  Goldfleld.  H.  I.  Jensen. 
(Queensland  Govt.   Min.  Journ.,    Feb.    15,   1919  ;   23   pp.)      60c. 

GOLD    AND    .SILVER — GENERAL 

10789 — BRITISH      COLUMBIA — Revelstoke      Minuig      Division. 

E.  A.  Haggen.  (Min.  and  Eng.  Rec..  Dec.  31,  1918;  13  pp..  illus.) 
20c. 

10790 — COLOMBIA — The  Guamoco  District  of  the  Republic  of 
Colombia — II.      S.    Ford    Eaton.      (Eng.    and    Min.    Journ.,    Apr.    5. 

1919  ;    43   pp..    illus.)      20c. 

10791 — MANITOBA — Mining  Development  in  Northern  Mani- 
toba.    R.  C.  Wallace.      (Bull..  Can.  Min.  Inst.,  Mar.,  1919;  10  pp.) 

10792 — NEVADA — Divide  District  Promises  Another  Tonopah. 
Judson  Wright.  (Salt  Lake  Min.  Rev.,  Mar.  15,  1919  ;  3  pp..  illus.) 
20c. 

10793 — RAND  MINING  in  1913.  A.  Cooper  Key.  (Eng.  and 
Min.   Journ.,    Apr.    19.    1919;    2    pp.)     20c. 

10794 — SAMPLING  PRACTICE  at  Independent  Mill.  Claude 
T.  Rice.  (Eng.  and  Min.  Journ.,  Apr.  12,  1918  ;  3*  pp.,  illus.) 
20c. 

10795 — SOUTH  AFRICA — The  Mineral  Industry  of  South  Africa 
and  Its  Future.  P.  A.  Wagner.  (So.  Afr.  Min.  Journ.,  Jan.  11, 
18.  25    Feb.   15  and  22.    1919;   6J   pp.) 

IRON    ORE    DEPOSITS,    MINING,    ETC. 

10796 — AUSTRALIAN  IRON  ORE  RESOURCES.  (Min.  Mag.. 
Mar..   1919;   6J  pp.)      Information  from  official  sources.      40c. 

10797 — CANADA — Iron  Deposits  on  the  Belcher  Islands,  Hud- 
son Bav.  E.  S.  Moore.  (Bull.  Can.  Min.  Inst.,  Feb.,  1919;  95  pp., 
illus.) 

10798 — CONCENTRATION  —  Iron-Ore  Concentration  on  the 
Mesabi  Range.  F.  A.  Kennedy.  (Eng.  and  Min.  Journ.,  Apr.  19, 
1919  ;    6    pp..    illus.)     20c. 

10799 — IRELAND — Iron  Ore  in  Ireland.  (Statist,  Feb.  15, 
1919;  11  pp.)   40c. 

10800 — ONTARIO — Mineral  Developments  in  N.  W.  Ontario. 
Arthur  L.  Parsons.  (Ann.  Report.  Ont.  Bureau  of  Mines,  1918; 
155  pp.,  illus.) 

IRON    AND    STEEL    METALLURGY 

10801 — ALLOY  STEELS — Microstructural  Features  of  Flaky 
Steel.  Henrv  S.  Rawdon.  (Bull.  A.I.M.E.,  Feb..  1919;  18.i  pp.. 
illus.)    40c. 

10802— ELECTRIC  FURNACE  DE\^LOPMENTS.  J.  Bibby. 
(Iron  and  Coal  Tr.  Rev..  Dec.  27.  1918;  4  pp.,  illus.)  Abstract  of 
paper  before  Cleveland  Instn.  of  Engrrs.      40c. 

10803— ELECTRIC  STEEL  PLANT— World's  Largest  Electric 
Steel  Plant  in  Toronto.  (British  Forgings,  Ltd.)  George  T.  Clark 
and  Frederick  Phillips.  (Can.  Engr.,  Mar.  27,  1919;  53  pp.,  illus.) 
20c. 

10804 — FBRROMANGANESE — Production  of  Ferromanganese 
in  Blast  Furnaces.  P.  H.  Royster.  (U.  S.  Bureau  of  Mines,  War 
Minerals  Investigations.   Series  No.   5,  1918  ;   31  pp.) 

10803 — FOl'NDRT— The    Practical    Analysis    of    Molding    Sand. 

F.  Albert  Hayes.      (Iron  Age,  Mar.  20,  1919;  3  pp.,  illus.)    20c. 
10806 — FURNACE    GASES — Cleaning    Furnace    Gases    Without 

the  Use  of  Water.  J.  C.  Barrett.  (Chem.  and  Met.  Eng.,  Apr.  1, 
1919;   2   pp..   illus.) 

10807— HIGH  SPEED  STEELS.  Specifications  for.  R.  Poliakoff. 
(Iron  Age,  Slar.   27.   1919;  25  pp.)    20c. 

10808 — MAXG.VNESE  ALLOYS — The  Use  of  Manganese  Alloys 
in  Open-Hearth  Steel  Practice.  Samuel  L.  Hoyt.  (U.  S.  Bureau 
of  Mines.  War  Minerals  Investigations  Series,  No.  11.  1918;  17 
pp.) 


1U809— SMELTIN(3 — A  New  Method  for  the  Smelting  of  Iron 
Ores.      Jas.   W.   Moftatt.      (Can.   Min.  Journ..  Apr.   2.   1919;   4  pj).) 

1,1810— SPIEGELEISEN— Production  of  Spiegeleisen  in  Blast 
Furnaces.  P.  H.  Royster.  (U.  S.  Bureau  of  Mines.  War  Mineral 
Investigations  Series,  No.  6,  1918:  ISJ  pp.) 

10811— UNITED  STATES  STEEL  (TORPORATION.  (Eng.  and 
Mm.  Journ..  Apr.  19.  1919:  IJ  pp.)  Abstract  of  annual  report. 
20c. 

LEAD    .4XD    ZINC 

10812 — ARKANSAS— Operations  at  the  Zinc  Camp,  Arkansas. 
Tom  Shiras.  lEng.  and  Min.  Journ..  .\pr.  5.  1919;  13  p.,  illus.) 
20c. 

10813- COST  OF  ZINC  MININ(3 — The  Rise  in  Cost  of  Zinc 
Mining  in  Wisconsin.  W.  F.  Boericke.  (Eng.  and  Min.  Journ.. 
Mar.   29,   1919  ;   2   pp.)     20c. 

10814— MILLIN(5 — Metallurgy  of  the  Oklahoma-Kansas  Dis- 
trict. Robert  W.  Johnson  and  C.  E.  Heinz.  (Eng  and  Min 
Journ.,  Mar.  29,  1919:  2J  pp.)  .Abstract. d  from  "Joplin  Globe" 
20c. 

OTHER  SIET.\LS 

10815 — .ALUAIINUM — L'Industrie  .\llemande  de  1' Aluminium 
pendant  la  guerre.      (Journ.  du  Four  Electrique.  Mar..  1919;   1  p.) 

10816 — MANGANESE} — Electric  Smelting  of  Domestic  Manga- 
nese Ores.  H.  W.  Gillett  and  C.  E.  Williams.  ( U.  S.  Bureau  of 
Mines.    War  Mineral   Investigations   Series,   No.    10.    1918;    44   pp.) 

10817— MANGANESE — Problems  Involved  in  the  Concentration 
and  Utilization  of  Domestic  Low-Grade  Manganese  Ore.  Edmund 
Newton.  (U.  S.  Bureau  of  Jlines.  War  Minerals  Investigations 
Series,   No.   9.   1918;    19  pp.) 

10818 — manganese: — The  Manganese  Ores  of  the  Cairns  Dis- 
trict. H.  I.  Jensen.  (Queensland  Go%t.  Min.  Journ.,  Feb.  15,  1919  ; 
15   pp.)     60c. 

10819 — NICKEL — Pulverized  Coal  in  Blast  Furnaces  at  Plant  of 
International  Nickel  Co.  W.  L.  Wotherspoon.  (Can.  Min  Journ. 
Feb.   5,   1919  ;   1   p.)     20c. 

10820 — PLATINUM — Notes  on  the  Black  Sand  Deposits  of 
Southern  Oregon  and  Northern  California.  R.  R  Horner.  (Tech. 
Paper  196,   U.  S.  Bureau  of  Mines,   1918;   42  pp..   illus.)     20c. 

10821— PLATINUM  AND  MANGANESE— An  Investigation  of 
Certain  Canadian  Platinum  and  Manganese  Resources.  G.  C. 
Mackenzie.      (Bull.,   Can.    Min.    Inst..    Apr.,    1919;    95    pp.) 

10822 — QUICKSILVER — Fume  and  Other  Losses  in  Condens- 
ing Quicksilver  from  F'urnace  Gases.  L.  H.  Duschak  and  C  N. 
Schuette.  (Tech.  Paper  96.  U.  S.  Bureau  of  Mines,  1919;  281 
pp.,   illus.)     20c. 

10823— QUICKSILVER — Our  Mineral  Supplies.  F  L.  Ransome. 
(Bull.   666-FF.  U.  S.   Geol.  Surv.  ;   81  pp.) 

10824 — RADIUM — The  Radium  Industry  and  Reconstruction 
John  S.  MacArthur.  (Eng.  and  Min.  Journ.,  Apr.  5,  1919;  15 
pp.)      Abstract  from   "Min.  Journ."     20c. 

10825 — TIN — Ancient  Tin  Mines  of  the  Transvaal.  Max  Bau- 
mann.  (Jour.  Chem..  Met.  and  Min.  Soc.  of  So.  Afr.,  Feb.,  1919  ; 
1-i   pp..    illus.)     60c. 

10826— TUNGSTEN— The  Scheelite  Field  Near  Percyville.  H. 
I.  Jensen.  (Queensland  Govt.  Min.  Journ.,  Jan.  15,  1919;  J  p.) 
60c. 

NON-METALLIC 

10827— FLUORSPAR— Kentucky 
Ra\\-n.      (Iron  Age.   Mar.   27.   1919  ;   i  p.) 

10828^GRAPHITE — Preliminary  Report  of  an  Investigation 
Into  the  Concentration  of  Graphite  from  Some  Ontario  Ores. 
(Can.   Min.  Journ.,   Mar.   26.   1919;    9  pp.)     20c. 

10829 — MAGNBSITE  and  Dolomite  in  Australia  and  New  Zea- 
land. P.  G.  Morgan.  (New  Zealand  Journ.  of  Sci.  and  Tech.. 
Vol    I,    No.   6,    1918  ;    14   pp.) 

10830 — aL\GNESITE  on  the  Island  of  Margarita.  Venezuela. 
Cliarles  F.  Z.  Caracristi.  (Eng.  and  Min.  Journ..  Apr.  12,  1919; 
3  pp.)     20c. 

10831— MAGNESITE  MINING  at  Hemet,  Calif.  (Min.  and 
Oil  Bull.,  Mar.,   1919;  21  pp.,   illus.)     20c. 

10832 — NE;W  ZE.\L.4ND — Commercial  Uses  of  New  Zealand 
Minerals  (Chiefly  Non-metallic)  and  Rocks.  P.  G.  Morgan.  (New- 
Zealand  Journ.  of  Sci.  and  Tech.,  Jan.,  1918:  6  pp.) 

10833— SAND  AND  GRAVEL  in  1917.  R.  W.  Stone.  (Mineral 
Resources  of  the   U.   S..   1917 — Part   I;   155  PP.) 

10834— SILICA  MATERIALS— High-Grade  Silica  Materials  for 
Glass.  Refractories  and  Abrasives.  R.  J.  Colony.  (N.  Y.  State 
Museum  Bull..  .N'ov.  and  Dec.  1917.  published  in  1919;  29  pp., 
illus.) 

10835^SULPHUR — Operations  and  Properties  of  the  Texas 
Gulf  Sulphur  Co.  (Eng.  and  Min.  Journ..  Mar.  29,  1919;  2i  pp.) 
20c. 

PETROLEUM   AND    NATUR.\L   G.4S 

10836— ALBERTA— Peace  River  Section.  .Vlberta.  F.  H.  Mr- 
Learn.  (Summary  Report,  Can.  Geol.  Surv.,  1917.  Part  C: 
75  pp.) 

10837 — ALBERTA — Viking  Gas  Field.  Structure  of  Area.  S. 
E.  Slipper.  (Summary  Report,  Can.  Geol.  Surv.,  1917,  Part  C  ; 
7}   pp.) 

10838 — ARIZONA — A  Study  of  the  Oil  and  Gas  Possibilities 
of  the  Holbrook  Area.  Navajo  Co..  .\riz.  Dorsey  Hager.  (Min. 
and   Oil   Bull.   Mar.,   1919;   4   pp..    illus.)     20c. 
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10839 — MONTANA— on  and  Gas  Geology  of  the  Birch  Creek- 
Sun  River  Area.  Northwestern  Montana.  Eugene  Stebinger. 
(BuU.   691-E.   U.  S.  Geol.  Surv..   1918;   35J  pp.) 

10840 — SAVING  GAS — Traps  for  Sa\nng  Gas  at  Oil  Wells. 
W  I{.  Hamilton.  (Tech.  Paper  2oa.  U.  S.  Bureau  of  Mines,  1919; 
3  4  pp..  ilius.) 

10841 — TEXAS — A  Review  of  the  Development  in  the  New 
Central  Texas  Oil  Fields  During  1918.  W.  G.  Matteson.  (E)con. 
Geol..  Mar.-Apr..   1919;   53  pp..  illus.)      60c. 

10842 — L'T.XH — Oil  Possibilities  of  the  Rio  Virgin  Anticline. 
W.  E.  Calvert.  (Salt  Lake  Min.  Rev..  Mar.  30.  1919:  3  pp..  lUus.) 
20c. 

ECONOMIC  GEOLOGY — GENEKAI. 

10843 — CANAD.\ — Explorations  in  the  Vicinity  of  Great  Slave 
Lake.  A.  E.  Cameron.  (Summary  Report,  Can.  Geol.  Surv.,  1917, 
Part  C;  6i  pp.) 

10544 — COLOR.\DO — Relation  of  Landslides  and  Glacial  De- 
po.^its  to  Reservoir  Sites  in  the  San  Juan  Mountains.  Colorado. 
■Wallace  W.  Atwood.  (Bull  635,  U.  S.  Geol.  Surv..  1918;  38 
pp.,   illus.) 

10845 — NEW  ZKALAND — Notes  on  the  Geologj-  and  Mineral 
Occurrences  of  the  Wakamarina  Valley.  J.  Henderson.  (New 
Zealand  Journ.  of  Sci.   and  Tech..  Jan..   1918;   5  pp.) 

10846 — NE'W  ZE.XL.VND — .Votes  on  the  Geology  of  the  Waikato 
Vallev  Near  Maungatautari.  J  Henderson.  (New  Zealand  Journ. 
of  Sci.  and  Tech..  Jan..  I'JIK  ;   41  pp  ) 

10847 — NEW  ZEAL.\ND — Tlie  Geology  of  the  Ti-  Kuiti  District. 
With  Special  Reference  to  Coal  Prospects.  J.  Henderson.  (New 
Zealand  Journ.  of  Sci.   and  Tech..   Mar..   1918  ;   4   pp.) 

10849 — ONTARIO — Ofrahalla  to  Collins  on  the  National  Trans- 
continental Railway.  Percy  E  Hopkins.  (.\nn.  Report,  Ont. 
Bureau  of  Mines.  1918:   13  pp..  illus) 

10849 — fT.AH — Rel.TtioTi  of  Ore  Deposits  to  Thrust  Faults  in 
the  Central  Wasatch  Region.  Utah.  B.  S.  Butler.  (Econ.  Geol.. 
Mar.-Apr..   1919;  5J  pp.  iUus.)     60c. 

MINING GENERAL 

10850 — BRITISH  COLUMBI.V — Mineral  Production  of  British 
Columbia  for  25  vears.  1893-1918.  (Min.  and  Eng.  Rec.  Jan.. 
1919;   28i  pp..   illus.)     60c. 

10851 — BRITISH  GUIAN.V  and  the  Problem  of  Its  Development. 
Sir  Walter  Egerton.  (Bull  Imperial  Inst.,  July-Sept..  1918;  35i 
pp.)      Paper  before  Royal  Soc.  of  Arts. 

10852 — C.\LIFORNI.V— A  Trip  to  Calaveras  County.  California. 
Lerov  A.  Palmer.  (Salt  Lake  Min.  Rev..  Feb.  28,  1919;  43  pp.. 
illus.)     20c. 

10853 — CONCRETE — The  Tse  of  Concrete  in  Underground 
Work.s.  (Chem,.  Eng.  and  Min.  Rev..  Feb.  5.  1919:  2J  pp..  illus.) 
Describes  work  done  by  Wallaroo  &  Moonta  Mining  and  Smelting 
Co.     40c. 

10854 — CO-OPERATION  AMONG  SMALL  MINES  with  a  View 
to  Increasing  Efficiency  of  Operation.  R.  W.  Brigstocke.  (Bull. 
Can.  Min.    Inst..   Mar..   1919;    31   pp.) 

10855 — DUST— The  Effects  of  Dust  Inhalation,  J.  S.  Haldane. 
(Journ..  Chem..  Met.  and  Min.  Soc.  of  So.  Afr..  Oct..  1918  :  81  PP) 
Continued  discus.^ion  of  paper  previously   indexed. 

10856 — EXPLOSIVES.  Robert  S.  Lewis.  (Min.  and  Sci.  Press. 
Feb.  22.  1919;  8J  pp.,  illus)  Notes  on  the  leading  explosive 
compounds  in  use  and  suggestions  regarding  their  application. 
20a 

10857 — ITALY — L'industria  Mineraria  e  Metallurgica  Toscana. 
Gaetano  Castelli.      (Rasscgna  Mineraria,  Oct..   1918;   5   pp.) 

10858 — ONTARIO — Statistical  Review  of  the  Mineral  Industry 
of  Ontario  for  1917.  Thos.  W.  Gib.son.  (Ann.  Report.  Ont.  Bureau 
of  Mines.    1918;   76i  pp..   illus.) 

10859 — ORE  RESERA'ES — Application  of  the  Theory  of  Prob- 
ability in  the  Determination  of  Ore  Reserves.  G.  A.  Watermeyer. 
(Journ.  Chem..  Met.  and  Min.  Soc.  of  So.  Afr.  Jan..  1919:  11 J  pp.) 
60c. 

10860 — POWER — A  Small  Hvdro-Electric  Installation  In  York- 
shire.     E.   P.    Hollis       (Min.   Mag..   Mar.,   1919:   2   pp..   illus.)     40c. 

in«Ri — PROSPECTS — Marketing  the  Mine  Prospect.  E.  3. 
Boalich.      (Eng.    and    Min.    Journ..    Apr.    :,.    1919;    1    p.)      20c. 

10862 — RHODESIA — The  Mineral  Resources  of  Rhodesia.  P. 
P.  Mennell.     (So.  Afr.  Journ.  of  Ind..  Oct.,  1918:  9  pp.) 

10863— SOrTH  AFRICA— Exploitation  of  Our  Mineral  Re- 
sourc's:  the  opportunities  Created  hv  the  War.  T.  (!.  Trevor. 
(So    Afr.   Journ.  of   Ind..  Oct..    1918;    4    pp.) 

10864 — MINE  ST'PPUBS — Notes  on  Economies  In  Mining  En- 
gineering Siipplies.  W.  Elsdon-Dew.  (Jour  So  Afr.  Instn  of 
Engrs .  Mar,  1919;  10  pp.)  Discussion  of  paper  prevloualy 
Indexed 

10865— TAXATION— Principles  of  Taxation.  (Eng.  and  Min 
Journ..  .Mnr.  29.  1919;  2  pp.)  Abatrnet  from  nn  address  by  Prof. 
E.  R  A.  Sellgman  before  N.  V.  aeotlon,  Min  and  Met.  .Soc.  of 
America.     20c. 

10856— TTMRER-ITANDLINC,  PLANT^F)ronomlcal  Timber- 
Handling  Plant  nl  nn  Anthr.ielie  Mine.  Ralph  A.  .Smith.  (Coai 
Age..  Feb    2'i.    1919;   2   pp.   Illu'<  ) 

10867— VRNTTT^ATtoN— Mine  Ventilntion  In  the  Coeur  d'Alenea. 
Robert  N.  Bell  (Kng  and  Min  Journ.  Apr.  5.  1919;  2|  PP) 
From  report  of  State  Mine    In.«pector      20c 

.METALl.t  IIGY — GE>-Ea.\L 

10(168- ACCIDE.VTS  nt  Melallurglcal  Works  In  the  United 
Stale*  fiurlng  1917  Albert  H.  Kny  (Tech.  Paper  2IR,  V.  S. 
Bureau   of   Mines:    18|    pp  ) 

J08B9— AIR-VOLfME  REntTL,\TION  In  Smelting  and  Refining 
Furnaces,  c.  H  Smooi.  (Eng.  and  Min.  Journ..  Apr.  12.  1919: 
3  pp.  Illus.)    20c. 

10860 — BRASS — Corrosion  of  Prass  In  Sen  Water.  Paul  T. 
Bruhl.      (Chem    iind   .Met     Kue     Mar     I.    1919:   1   p) 

10861 —DRcriMPnSTTTON  r.f  M.'iio-_t  Col  A  I  KrynltKky 
((Them  and  Met  Engr  .  Mnr  If.,  ruo.  Til  pp.  Illus)  A  critical 
rerlew  of  various  theories  which  hnve  been  advanced  from  time 
to  lime  to  explnin   the  so-called    "disease  of  metal  " 


10862 — ELECTROSTATIC  PRECIPITATION — Notes  on  Elec- 
trostatic Precipitation.  II.  I>.  Braley.  (Advance  Copy.  Am. 
Electrochem.  .Soc.   Apr.,   1919;   44  pp..  illus.) 

1086.3 — SAFETY — Army  Gas  Masks  in  Sulphur-Dioxide  Atmos- 
pher. s.  .\  c.  Fieliln.  r  and  S.  H.  Katz.  (Eng.  and  Min.  Journ., 
Apr.   19,  1919  ;   3  pp.,   illus)      20c. 

.S.VMPLIXG    AND    ASSAYING 

10864 — CARBON  DIOXIDE: — Rapid  Carbon  Dioxide  Determi- 
nation. A.  Craig.  (Eng,  and  Min,  Journ..  .\pr,  19.  1919;  J  p.. 
illus.)    20c. 

10865 — LIME — Determination  of  Available  CaO  in  the  Different 
Classes  of  Lime  Supplied  to  Rand  Reduction  Works.  C.  .\.  Meikle- 
john.  (Journ..  Chem..  Met.  and  Min.  Soc.  of  Afr..  Dec.  1918  ; 
4  pp.)     60c. 

10866 — REJD  LEAD — Notes  on  the  Chemical  An.tlysis  of  Red 
Lead.      W.    F.    Edwards.       (Chem.    and    Met.    Eng.,    Jan.    1,    1919: 

2  pp.) 

FUELS 
(See   also    "Petroleum   and    Natural   Gas" 

10867 — BRlQUETTiyJ — Somr  Notes  on  the  Manufacture  of 
Fuel  Briquettes.  K.  H  Robertson.  (Trans.  Min.  and  Geol.  Inst, 
of   India.   Sept.,   1919:    13i  pp.) 

10S6S — CONSERVATION — Saving  Coal  in  Steam  Power  Plants 
(Tech.  Pai)er  217.  U  S.  Bureau  of  Mines:  8  pp.)  Reprint  of  Eng 
BuU.  No.  2.  of  U.  S.  Fuel  Administration.     20c. 

10869— LIGNITE — Combustion  Experiments  with  North  Da- 
kota Lignite.  Henrv  Kreisinger.  C.  E.  Augustine  and  W.  C. 
Han)Ster.  (Tech.  Paper  207.  U.  S.  Bureau  of  Mines,  1919;  39J 
pp.,    illus.) 

10870 — STOR-\GB— Deterioration  in  the  Heating  Value  of  Coal 
During  Storage  <J.  Cecil  Jones.  (Joura.  Soc.  of  Chem.  Ind.. 
Feb.   28.   1919;    1   p) 

10871 — U.  S.  FT'EL  .-VDMINISTRATION — Distribution  of  Coal 
Under  U.  S.  Fuel  Administration.  J.  D.  A.  Morrjw.  (Bull. 
A.I.M.E..  Mar..  1919:  41  pp.)    40c. 

MINING   AND    MJiT.\U.VRGIC.VX.  .MACHINERY 

10872 — BOILER-WATER  TRHATME.VT.  (Tech.  Paper  218. 
U.  S.  Bureau  of  Mines.  lOl'.i;  S  i>p  )      Reprint  of  Engineering  Bull. 

No.  3.  u.  s.  rue)  Adniinisiraijoa.     40c. 

10873^ — DRILLS — Hammer  Drills.  Their  Historv-.  Design  and 
Operation.  Henrv  S.  Potter.  (Journ.  So.  Afr.  Instn.  of  Engrs.. 
Nov.-Dec.   1918.  Jan.   and   Mar..   1919  :   20   pp..   illus.) 

10874— MOTORS — Cooling  of  Electric  Motors,  With  Special 
Reference  to  Totallv  Enclosed  Machines.  P.  A.  Mossay.  (Trans. 
Min.   Inst.  Scot.,  Vol.  XI,  Pt.   8.   1919;   14J   pp..   illus.) 

10875 — RESCUE  APPARATUS — Uses  and  Limitations  of  Res- 
pirators. Gas  Masks  and  Oxvgen  Apparatus.  (Eng.  and  Min, 
Journ,.  Mar.    15.   1919;    11   pp  )     20c. 

10876 — STEAM  ECONOMICS  in  Simple  Terms.  S.  A.  Worces- 
ter,     (Eng    and  Min,  Journ..  Mar.  29.   1919:   2  pp.)     20c 

10877 — 'UTvLDINr — The  Development  of  the  Oxy-Acetylene 
Welding  and  Cutting  Industrv  in  the  United  States.  Henr>-  Cave. 
(B^igineering.  Feb.  7.  1919;  23  pp..  illus.)  Paper  before  Instn. 
of  Mech.  Engrs..  Feb.   7,   1919.     40c. 

INDUSTRIAL   CUE.MISTRY 

10878— AMMONII'M  NITRATE— The  United  States  Ammonium 
Nitrate  Plant.  Perryville,  .Md.  (.\tlas  Powder  Co.),  (Chem.  and 
Met.  Eng  .  .\pr.    1,    1919  ;   6J   pp..   illus, 

10879 — COAL  BY-PnODUCTS — Coal:  Its  Value  as  a  Raw  Ma- 
terial for  Distillation  Products,  J,  A,  Wilkinson,  (So.  Afr.  Journ. 
of  Ind.,  Dec.   1918.  and  Jan..   1919:   24   pp.) 

INDUSTRI.VL   CHEMISTRY 

108S0 — .NITRATE — Muscle  Sho.als  Nitrate  Plant.  Andrew  M, 
Falrlie,      (Chem,  and  Met    Eng.  Jan.    1.    1919;    10  pp..  illus.) 

10881— NITROGEN  COMPOUNDS — The  Production  of  Nitrogen 
ComiTOUnds.  J.ick  P.  Montgomery.  (Chem.  Engr.,  Feb..  1919; 
4 J   pp.) 

10882— NITROGEN  FIXATION  FURNACES.  E  Kilburn  Scott. 
(Adv.ance  copy.  Am.    Electrochem,   Soc.  Oct,.    1918;   32   pp..   Illus) 

10883 — POT.XSH — .Separation  of  Potash  Salts.  11.  P.  Bassett 
(Chem.   and  Mel,   Eng,,  Jan.    15.   1919;    U  pp.) 

10884 — .SODIUM  SALTS  in  1917,  Roger  C.  Wells.  (Mineral 
Resources  of  the  U,   S.   1917.   Part   I:  361  pp) 

10885 — TANKS — Storage  Tanks  Made  of  Reinforced  Concrete. 
F,  W,  Frerichs.     (Chem.  and  Met,  Eng.  Mar,  1.  1919;  6  pp..  Illus.) 

10886 — SOUTH  AFRIC.V — Inorganic  Chemical  Industries.  T. 
Caustic  Soda.  Common  ."^alt.  Niter  Cake  and  <;iauber  Salt,  M 
RIndl,     (So    ,Vfr    Journ    of  Ind,.  Oct..    1918:   10  pp.) 

10887 — SULPHURIC  ACID — Continuous  Sulphuric  Acid  Sam- 
pler,    S.   A,    lonldes       (Chem,   and  Met    Eng,.  Jan.    1.   1919:   J   p.) 

MATERIALS    OF    CONSTKITTIOX 

(0888 — CEXIENT  In  1917  Ernest  F  Burchard,  (Mineral  Re- 
sources of  the  I"    S,   1917,   Part    I;   243pp  ) 

10889  -CONCRETE  as  n  niemlral  Engineering  .Material.  Max- 
imilian Toch.  (Chem  and  Met  Eng.  Mar  1.  1919;  2  pp.)  Ad- 
dress before  Am.   Inst    of  Chem.   Engrs..  Jan.   16,  1919. 

MISCEtLAXEOUS 

10890 — BRITISH  COLUMBIA — Mining  Convention  nl  Van- 
couver (Eng  and  Min  Jovirn .  .\pr  12.  1919:  6  pp.)  Account 
of  proceedings  of  Internal,   Mining  Convention,  held  Mar.  17.    20c 

10891— BURMA— Till.  Development  of  the  Trade  of  Burma 
A.  S.  Judge       (Bull.    Imperial   Inst.  July-Sept..   1918,   35|   pp.) 

10893— I„\BOR  —  Development  of  Amerlcanlxation  Project. 
Charles  H  I'lUill.  (Industrial  .MnnaKcment.  Mar..  1919:  4)  pp.. 
Illua )      40c. 

10894— LABOR — GROUP  tXSUTVXNCE  for  the  Industrial 
Worker      E:dwBrd  E,   Rice,      (Industrial  Management,  Mar.   1919 

3  pp.) 

10896— LABOR— Reducing  the  Post  of  Disability.  Douglas  ' 
McMurlrle       (Iron  Age.   Feb    6.   1919;   1|  pp  ) 
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Personals 


W.  A.  McGonagle  has  returned  from 
a  trip  in  California. 

Harry  J.  Wolf  visited  mining-  properties 
in   the   Cripple   Creek    district   recently. 

C.  D.  Keadins.  general  manager,  has  re- 
turned to  the  Dome  mines  at  Porcupine. 

F.  F.  Sliarpless  leaves  for  Sonora.  Mex- 
ico, on  May   3   on  professional  business. 

E.  J.  Carlyle  is  now  with  the  British 
America  Nickel  Corporation  at  the  Murray 
mine. 

Robert  Brjce,  after  examination  of  a 
property  in  Nova  Scotia,  has  returned  to 
Toronto. 

Maj.  Arthur  S.  Dwight,  formerly  of  the 
11th  Btigineers,  is  expected  from  France 
within  the  next  few  weeks. 

E.  P.  Matliewson  wa.<5  in  Butte  recently 
on  a  periodical  tour  of  inspection  of  prop- 
erties  which    he   represents. 

E.  L,.  Bruce,  of  the  Geological  Survey 
of  Canada,  is  giving  a  series  of  lectures  at 
the    University   of   Manitoba. 

Fred  Flink  has  returned  from  overseas 
service  and  resumed  his  position  as  mining 
engineer  at  the  Crosby  mine,  Nashwauk, 
Minn. 

Walter  Harvey  Weed  is  consulting  engi- 
neer for  the  Crystal  Copper  Co.,  which  is 
operating  the  Goldsmith  mine,  at  Walker- 
ville,    Mont. 

L,ieat.  B.  H.  Barrage,  formerly  of 
the  27th  Engineers,  has  been  ordered  to 
Camp  Humphreys  as  instructor  in  the  en- 
gineering school. 

A.  F.  Coyne,  president  and  managing  di- 
rector of  Northern  Production  Co.,  and  G. 
Ti.  Stebbing  were  recently  in  Toronto  en 
route  to   ISngland. 

B.  E.  MeConnell  has  just  returned  from 
Germany,  and  is  on  his  way  to  Los  An- 
geles. Calif.,  where  he  will  resume  his 
mining    engineering    practice. 

George  C.  Mackenzie  resigned  his  posi- 
tion with  the  Mines  Branch,  Ottawa,  and 
became  general  manager  of  Electric  Steel 
and   Engineering  Co.   on   Mar.    14. 

William  Gibson,  former  superintendent  of 
the  Butte  &  Zenith  Mining  Co..  Butte,  has 
succeeded  Cecil  Hull  as  superintendent  of 
the    Goldsmith   mine   at   WalkerviUe,   Mont. 

Fred  W.  Denton,  consulting  engineer  for 
the  Copper  Range  properties,  and  now  re- 
siding in  Boston,  is  in  Houghton  for  an 
extended  visit   to   the  mining  properties. 

Victor  Ziegler,  of  the  Geology  and  Min- 
eralogy Department  of  the  Colorado  School 
of  Mines,  has  tendered  his  resignation,  to 
be  effective  at  the  close  of  the  school  year. 

B.  G.  Wayland,  formerly  superintendent 
and  chief  engineer  for  the  Alaska  Tread- 
well  Mining  Co..  has  been  appointed  chief 
engineer  for  the  Homestake  Mining  Co.  at 
Lead,  S.  D. 

Bernard  V.  Matson,  of  Deadwood,  S.  D.. 
has  been  appointed  superintendent  of  the 
refining  department  of  the  U.  S.  Mint  at 
Denver.  Until  a  few  weeks  ago  Mr.  Mat- 
son  was  employed  in  the  Government  Mint 
at  New  York  City. 

H.  H,  Armstead  will  be  permanently 
situated  in  Seattle,  being  associated  with 
C.  V.  Bob  and  L.  A.  Levensaler  in  the 
Standard  Snow  Motor  Co.  for  the  manu- 
facture and  introduction  of  these  motors 
in  Alaska,  Siberia  and  certain  sections  of 
the  United  States. 

.John  Black,  manager  of  the  Flin  Flon 
Syndicate,  John  Hammell,  of  the  original 
owners.  Prof.  B.  C.  Wallace,  and  J,  A, 
Campbell,  M.  P..  of  The  Pas.  were  part  of 
a  delegation  which  waited  upon  the  govern- 
ment in  reference  to  the  New  Manitoba 
railway  development. 

Erie  Dudley  has  resumed  his  position  as 
construction  superintendent  for  the  Bunker 
Hill  &  Sullivan  Mining  and  Concentrating 
Co.  after  serving  for  15  months  as  captain 
with  the  U.  S.  Engineers,  most  of  which 
time  was  spent  in  France  on  organization 
and  construction  work. 

C.  M,  Weld,  on  May  1.  returns  from  his 
war  work  as  assistant  executive  of  the 
War-Minerals  Investigations.  Bureau  of 
Mines.  Washington,  and  will  resume  his 
former  consulting  practice  in  New  York. 
His  office  will  be  temporarily  at  No.  2 
Rector  St.,  and  his  office  staff  will  be  as 
before. 

.Jay  A.  Carpenter  has  returned  to  Tonopah 
after  eight  months'  absence  as  superintend- 
ent for  the  Nevada  Wonder  Mining  Co.  at 
Belmont,  Nev.  He  will  open  an  office  as 
consulting    engineer,     specializing     in     the 


management  of  small  properties.  Mr.  Car- 
penter will  take  charge  immediately  of  the 
work  at  the  Ben  Hur  and  Keystone  prop- 
erties. 

Edwin  C.  Holden,  general  manager  of 
the  Davison  Sulphur  and  Phosphate  Co. 
since  its  inception,  having  brought  the 
Carlota  mine,  in  the  Province  of  Santa 
Clara,  Cuba,  to  a  shipping  stage,  is  moving 
May  1  to  the  headquarters  of  the  company 
in  Baltimore.  Chester  A.  Fulton,  superin- 
tendent, succeeds  him  in  the  active  manage- 
ment in  Cuba. 

William  H.  Schacht,  general  manager  of 
the  Copper  Range  mines,  recently  delivered 
a  lecture  to  students  at  the  Michigan  Col- 
lege of  Mines  on  the  steam  regenerating 
system  in  use  at  the  Champion  copper  mine. 
James  MacNaughton.  vice-president  of  the 
Calumet  &  Hecla,  will  deliver  a  lecture  dur- 
ing this  week  regarding  practical  improve- 
ments   in   underground    haulage. 

Richard  B.  Moore,  of  the  U.  S.  Bureau 
of  Mines,  has  been  voted  the  Edward  Long- 
streth  Medal  of  Merit  by  the  subcommittee 
on  literature  of  the  Franklin  Institute. 
The  medal  was  awarded  for  Mr.  Moore's 
biography  and  review  of  the  work  of  Sir 
William  Ramsay,  which  was  described  by 
the  subcommittee  as  a  n^ost  lucid  and  in- 
forming exposition  of  the  great  chemist's 
life   and    work. 

Harry  A.  Garfield  was  the  guest  of  honor 
at  a  reception  and  dinner  given  in  comple- 
ment to  him  by  the  executive  heads  of  the 
U.  S.  Fuel  Administration  last  week.  Wil- 
liam B.  Symes,  Jr..  solicitor  of  the  Fuel 
Administration,  presided.  Dr.  Garfield  was 
presented  with  a  bronze  reproduction  of  the 
familiar  "Soldier  and  Miner"  poster.  Among 
the  40  guests  were  J.  D.  A.  Morrow,  general 
director  of  the  distributing  division  of  the 
Fuel  Administration  ;  M.  L.  Requa,  general 
director  of  the  oil  division,  and  W.  E. 
Hope. 


Obituary 


Cl.vdei  McKenzie,  formerly  connected  with 
the  Tonopah  Belmont  as  field  engineer,  died 
recently  in  Tonopah.  at  the  age  of  30 
years.  He  was  graduated  from  the  Mac- 
kay  School  of  Mines  of  the  University  of 
Nevada  in  1910  and  began  his  career  with 
the  Tonopah  Belmont  Development  Co.  as 
draftsman,  being  later  promoted  to  field 
engineer,  utitil  placed  in  charge  of  the 
Emma  mine,  in  Colorado.  Mr.  McKenzie 
enlisted  in  the  27th  Engineers  as  a  private 
in  1918,  and  later  was  commissioned  a 
first  lieutenant  in  the  Chemical  Warfare 
Service,  receiving  his  discharge  in  January, 
1919. 

William  S.  Rheem,  president  of  the  Stand- 
ard Oil  Co.  of  California,  recently  died 
suddenly  at  Santa  Cruz.  Calif.,  of  heart 
disease.  Mr.  Rheem  succeeded  D.  G. 
Schofield,  who  died  two  years  ago.  He 
had  been  with  the  company  for  the  last 
25  years,  beginning  his  career  as  an  ex- 
pert refiner  in  one  of  the  company's  East- 
ern plants.  He  went  to  California  in  1900 
from  Whiting,  Ind..  and  established  the 
Standard  refinery  at  Port  Richmond,  later 
becoming  secretary  and  vice-president  of 
the  company  in  California.  He  is  sur\'ived 
by  his  widow  and  three  sons.  Mr.  Rheem 
was  57  years  old. 

Verner  Z.  Reed,  who  was  a  member  of 
the  Special  Mediation  Commission  appointed 
by  the  President  to  undertake  the  adjust- 
ment of  industrial  labor  troubles  soon  after 
the  United  States  entered  the  war.  and 
made  a  trip  in  1917  of  many  weeks'  dura- 
tion through  the  West  investigating  depor- 
tations and  unrest  in  the  Arizona  copper 
districts,  and  labor  troubles  elsewhere,  died 
on  Apr.  20  at  Coronado,  Calif.  Mr.  Reed 
was  born  in  Ohio  in  1863.  and  for  many 
years  was  engaged  in  mining,  banking,  pe- 
troleum development,  land  reclamation,  and 
irrigation  enterprises  in  Colorado,  Wyom- 
ing, and  other  states.  He  was  a  member 
of  the  Explorers'  and  Rocky  Mountain 
clubs. 


Societies 


Engineers'    Club    of    Northern    Minnesota 

held  a  meeting  on  Apr.  26,  when  H.  A. 
Higgins  addressed  the  club  on  "Mine  Ac- 
counting." 

Canadian  Mining  Institute.  Manitoba 
Branch,  held  a  meeting  at  Winnipeg  on  Apr. 
19.  and  the  following  officers  were  elected: 
Chairman,    Dr.    R.    C.    Wallace,    The    Pas; 


vice-chairmen,  W.  J.  Dick,  Winnipeg,  and 
G.  R.  Bancroft,  The  Pas ;  secretary-treas- 
urer, J.  S^  DcLury,  Winnipeg ;  executive 
committee.  B.  S.  McKenzie,  G.  B.  Hall.  E. 
W.  Jackson,  F.  de  Sieyes,  and  D.  C.  Mc- 
Arthur,  Winnipeg,  and  Walter  Xeal  and 
J.  A.  Campbell,  The  Pas.  A  resolution  was 
adopted  approving  of  what  had  been  done 
by  the  council  of  the  Institute  to  urge 
upon  the  Canadian  government  the  em- 
ployment of  returned  soldiers  as  pros- 
pectors. 


Industrial  News 


Hatton,  Klein  &  Holmes  is  a  partnership 
recently  formed  between  Norman  Hatton. 
William  J.  Klein  and  S.  E.  Holmes  for  the 
purpose  of  conducting  a  practice  devoted 
to  general  engineering,  architecture,  ma- 
chinery lay-outs,  heating  and  ventilating, 
and   industrial  engineering. 

Sullivan,  Machinery-  Co..  Chicago,  an- 
nounces that  Lieut.-Col.  George  W.  Black- 
inton,  the  former  office  manager  at  Den- 
ver and  now  serving  in  the  American  Army 
in  France,  has  been  recently  promoted  from 
the  rank  of  Major  and  is  expected  to  re- 
turn in  June,  having  been  transferred  to 
353d  Infantry  of  the  89th  Division. 

Charles  L,eroy,  a  Jeandelize  par  Conflans, 
Arrondissement  de  Briey.  Meurthe  et  Moselle. 
France,  an  Italian  engineer  familiar  with 
European  mining  properties,  particularly 
those  in  the  Bassig  de  Wriey  section  and 
western  France.  Spain  and  Italy,  is  desirous 
of  getting  in  touch  with  American  firms 
interested  in  mining,  with  a  view  toward 
forming  a  cooperative  business  relationship. 

Tra.vlor  Engineering  and  Manufacturing 
Co.,  AUentown,  Penn.,  in  a  circular  recently 
issued,  extends  an  invitation  to  the  com- 
pany's friends  to  visit  its  shops  during  the 
week  of  Apr.  2  8  and  view  the  largest  stone 
crusher  in  the  world,  the  60-in.  Traylor 
"Bulldog"  gyratory,  built  tor  the  Michigan 
Limestone  and  Chemical  Co.  This  crusher 
has  two  receiving  openings,  each  60  x  190  in., 
and  a  capacity  of  2500  tons  crushed  stone 
per  hour. 

American  Zinc,  Lead  and  Smelting  Co., 
with  offices  in  St.  Louis,  New  York  and 
Boston,  has  made  arrangements  with  the 
American  Zinc  Sales  Co.  to  handle  Azo 
zinc  oxides.  For  the  convenience  of  its 
increasing  trade,  and  to  facilitate  shipments 
of  L.  C.  L.  lots  of  Azo  zinc  oxides,  in 
Chicago  and  adjacent  territory,  the  Ameri- 
can Zinc  Sales  Co.,  with  offices  at 
1415  Conway  Building,  Chicago,  will  act  as 
the  exclusive  representative  of  the  Ameri- 
can Zinc,  Lead  and  Smelting  Co.'s  products 
in  this  territory.  A.  C.  Eide  has  been  ap- 
pointed manager  of  the  Chicago  office  of  the 
American  Zinc  Sales  Company. 

Chicago  Pneumatic  Tool  Co.  announces 
the  election  of  Allan  E.  Goodhue  as  man- 
aging director  of  its  English  subsidiary, 
the  Consolidated  Pneumatic  Tool  Company, 
Ltd..  whose  otllces  are  at  170  Piccadilly. 
London,  the  plant  being  in  Fraserburg. 
Scotland.  Mr.  Goodhue  will  also  be  in 
charge  of  European  sales.  Mr.  Goodhue 
was  for  a  number  of  years  connected  with 
the  sales  department  of  the  Midvale  Steel 
Co.  and  Midvale  Steel  and  Ordnance  Co. 
in  Philadelphia,  Chicago,  and  Boston.  leav- 
ing in  March,  1918,  to  enter  the  service 
of  the  Government.  From  that  time  until 
Jan.,  1,  1919.  when  he  became  connected 
with  the  Chicago  Pneumatic  Tool  Co..  he 
was  assistant  manager  of  the  steel  and 
raw-material  section,  production  division, 
of  the  Emergency  Fleet  Corporation.  Mr. 
Goodhue  is  to  sail  for  England  May  13 
on    the    "Mauretania." 


Trade  Catalogs 


Soot  Cleaners  for  Boilers.  Vulcan  Soot 
Cleaner  Co.,  Du  Bois.  Penn.  Folder  de- 
scriptive of  soot  cleaners  for  return  tubular 
boilers,    and    relation   of    soot    to   efficiency. 

Insulated  Hangers.  The  Ohio  Brass  Co., 
Mansfield,  Ohio.  Illustrated  folder  describ- 
ing the  O-B  Tj-pe  S  insulated  hangers,  al- 
lowing alignment  of  clamp  to  eliminate 
kinks  in  the  wire. 

Precipitation  of  Cyanide  Solutions.  The 
Merrill  Co..  San  Francisco.  A  pamphlet  on 
"Comments  of  the  Technical  Press  on  the 
Crowe  Vacuum  Precipitation  Process.  A 
New  Method  of  Precipitation  of  Cyanide 
Solutions  in  Conjunction  With  Either  the 
Merril  Precipitation  Process  or  With  Zinc 
Boxes." 
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L«allirr  Bvltinc  Charles  .\.  Schieren  Co.. 
New  York  City.  Catalog  .No.  10;  6  x  9: 
♦  0  pp.  ;  illustrated.  Descriptive  of  various 
Schirren  beltings,  giving  prico  lists ;  tahle 
of  widths  and  l.-ngths  of  laces,  hydraulic 
leather,  waterproof  cement,  and  belt  dress- 
ings. The  I.ienix  Drive,  a  device  for  in- 
creasing the  arc  of  contact.  Is  described  in 
the  last  pages. 

The  Vsr  of  Shovrllnic  Mnrlilnpn  In  I'nder- 
icround  .Mining.  Mvers-Whaley  Co..  Inc , 
Knoxville,  Tenn.  ;  8i  x  lOi  ;  20  pp.;  illus- 
trated. Bulletin  descriptive  of  the  opera- 
tions of  Myers-W'haley  shoveling  machines 
in  metaJ  and  coal  mines.  Capacities  in  tons 
per  shift,  distributive  costs  and  other  data 
are  given  for  operations  under  various  con- 
ditions and  material  handled. 

Nickel  rnpper  Sieel.  Xicu  Steel  Corpora- 
tion. Ltd..  Bo.x  12S.  Welland,  Ontario;  5i  -x 
S  ;  8  pp.  A  pamphlet  entitled  ".Vicu  Steel." 
which  is  a  high-grade  allo.ved  steel  able  to 
stand  hard  usage  and  rough  treatment. 
The  catalogue  describes  "Nicu  Steel" 
transmission  shafts  and  gears,  crank 
shafts,  axles,  ,springs,  valve  stems,  rods. 
and  similar  parts.  This  company  has  a 
-Vew  York  otilce  at  43  Exchange  Place, 


New  Patents 


United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining  Journal"  at   25c.   each. 

Cast  Iron  —  Manufacture  of  Gray  Cast 
Iron,  Walter  Birkett  Hamilton,  Yorkshire, 
Engl.ind.  IV  S.  So  1,:'96.384  ;  Mar.  4, 
1919,) 

Concentrator — Ore  Concentrator,  George 
W.  Burnhari.  Denver,  Colo,  (U.  S,  Xo, 
1,295,267;    Feb,    25,    1919.) 

Concentrator — Ore  Concentrator,  James 
A,  Brent.  San  Francisco.  Calif,  (U.  S.  No. 
1.295.960;    Mar.    4,    1919.) 

CoDTcylng  Apparatus  for  Disintegrated 
Material.     LK3Uis  Ellman.  Pittsburgh,  Penn., 


assignor  to  the  Hagaii  Corp.,  Pittsburgh. 
I'enn.  (i;.  S.  .No.  1,296,497;  Mar.  4.  1919.) 
1919.) 

Capper — Process  for  Treating  Ores  and 
Metals  in  Reverber.ttory  Furnaces.  George 
Campbell  Carson,  San  Francisco.  Calif.  (U. 
S.  Xo.    1,296.478;   Mar.    4,    1919.) 

Crushing — Grinding  Mill.  Johan  S  Fast- 
ing. Frederiksherg.  near  Cojjenhagen,  Den- 
mark, assignor  to  F  L.  Smidth  &  Co.,  New 
York,  N.  Y.  (I'.  ^  No,  1,295.288-91;  Feb 
25.    1919.) 

Crushing — Grinding  Mill.  John  Willis 
Garrow.  Copper  ClifT.  Ontario,  assignor  of 
one-third  to  James  D.  Cumming  and  one- 
third  to  George  R.  Craig.  Copper  Cliff. 
Ontario.  (U.  S.  No.  1.295,726  ;  Feb.  25, 
1919.) 

Crushing — Gyratorv  Crushing  Apparatus. 
Joseph  E.  Kennedy.  New  York,  N.  Y  (U. 
S.   No.   1,295,757;  Feb.  25,  1919.) 

Crushing — Tube  Mill  Johan  S.  Fasting, 
Frederiksberg,  near  Copenhagen.  Denmark, 
assignor  to  F.  L.  Smidth  &  Co..  ,N(.w  York, 
N  Y.  (U.  S.  No  1.295,289-90:  Feb.  25. 
1919.) 

nesniphurizing  .Metal  Sulphides,  Process 
of.  Anhur  B.  Foster.  Washington.  D.  C. 
assignor  to  Sulphur  Syndicate.  Ltd..  Lon- 
don. Eng.  (U.  S.  .No.  1.296.585;  Mar.  4. 
1919.) 

Drill.  Arthur  L.  Hawkesworth.  Butte. 
Mont.     (U.  S.  No.   1.296.078  :  Mar.  4.  1919.) 

Drill  Bits — Joint  for  Drill  Bits  and  Other 
Purposes.  Henry  Haus.  Pope  Vallev.  Calif. 
(U.   S.   Xo.    1.296,954;   Mar.    11,    1919.) 

Drill  Puller,  Willis  A.  Cook,  Republic, 
Wash  .  a.ssignor  of  one-half  to  Alex.  McKay. 
Republic.  Wash.  (U.  S.  No.  1.295.700  ;  Feb. 
25,    1919.) 

Dump  Car.  Ernest  Junghanns.  Anaconda. 
-Mont.     (V.  S    .No.  1.297.356;  Mar.  18.  1919.) 

Electric  Furnace.  .Mbert  K.  Greene. 
Seattle.  Wash.  (U.  S.  No.  1.297.149;  Mar. 
11,    1919.) 

Electric  Furnace  and  Method  of  Melting 
Metals  and  Smelting  Ores.  Parvin  Wright 
and  Ivan  B.  Wright,  Seattle,  Wash.  (U. 
S.  No.  1,296,896;  Mar.  11.  1919.) 


Electric  Induction  Furnace.  Oscar  Bro- 
phy,  Philadelphia.  IVnn.  (U,  S.  No.  1.- 
296.752  ;    Mar.    11,    1919.) 

Electrolysis — Apparatus  for  the  Electric 
Dissolution  and  Precipitation  of  Metals. 
Edward  R,  Holden,  Los  .■\ngele3,  Calif. 
<U.  S.  No.   1,295.752;  Feb.  25.   1919.) 

Filter-Scraper  Shifter  (.\utomatic).  Paul 
D.  Sidey  and  Glen  L.  Harley.  Goldfleld. 
Colo.      (U.  S.  No.  1.296.865  ;  Mar.  11,  1919,) 

Flotation — Process  for  Separating  Ore 
Materials  from  Each  Other.  *  Robert  S. 
Towne.  New  York.  N.  Y..  and  Frederick 
B  Flinn.  Orange,  N.  J.,  assignors  to  Bub- 
ble-Column Corporation.  (U.  S.  No.  1.- 
295.817  :    Feb.    25.    1919.) 

Lamp.  Acetylene  Lamp,  .\ugie  L.  Han- 
sen. Rvanston.  111.,  assignor  to  Justrite 
Manufaoturmg  Co.,  Chicago,  111.  (U.  S. 
.Nos.  1,295,743  and  1.295,744;  Feb.  25.  1919.) 

Leaching,  Process  for  Treating  Ores. 
,Toseph  Irving.  Bisbee,  Ariz.  (U.  S.  Xo. 
1.296,523;   Mar.   4,  1919.) 

Oil  Wells.  Method  of  Operating.  Charles 
A.  Waitz.  Rouseville.  Penn.  (U.  S.  No 
1,295,243  ;    Feb.   25,   1919.) 

Ore-Treating     Apparatus.       Alfred  Leslie 

Blomfield.     Denver,     Colo.,    assignor  to    the 

Dorr  Co.    (V.    S.    -Nos.    1.294.759  and  1.294.- 
864  ;   Feb.   18,   1919.) 

Ore-Treating  Apparatus,  Alfred  Leslie 
Blomfield,  Denver,  Colo.,  assignor  to  The 
Dorr  Co.  (U.  S.  No.  1,294,864:  Feb.  IS. 
1919.) 

Sample-Taking  Device.  Redus  D.  Dodds. 
Humble,  Tex.  (U.  S.  No.  1.295.134  ;  Feb. 
25.    1919.) 

Separating  Tanks,  Overflow  Control  for 
Charles  Allen.  El  Paso,  Tex,  (U.  S.  No. 
1,296,252  :    Mar.    4,    1919.) 

Steel-Smelting  Furnace.  Walter  G.  Per- 
kins. San  Francisco.  Calif.,  and  William  H 
Fitch.  Pittsburgh.  Penn.  (U.  S.  No.  1,295.- 
586  ;   Feb.  25.  1919.) 

Zinc.  Process  of  Treating  Zinc  Ores 
Augustus  P.  Craft,  Galena.  Ill,  (U.  S.  Xo 
1.295,857;   Mar,    4,    1919.) 
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SAX    FRANCISCO.    CALIF. — Apr.    22 

Consolidated  ^  irginia  and  Ophir  produced 
in  excess  of  $17.0110  in  the  week  ended  Apr. 
19.  Mexican  mill  ran  92^c  of  the  time. 
and  crushe<l  a  total  of  4o7  tons  from  Con- 
solidated Virginia,  average  $30.49.  and  182 
tons  from  Ophir.  averaging  $27.31  per  ton. 
Consolidated  Virginia  production  included 
29  cars  from  2150  level  that  averaged  $165 
per  ton.  the  highest-grade  ore  that  has 
come  from  this  mine  In  the  last  25  years. 
Some  excitement  was  created  by  this  strike 
of  ore.  which  showed  a.ssays  as  high  as 
$2000  per  Ion.  It  is  not  probable  that  .such 
returns  will  be  constant.  Whitman  Symjnes. 
iniinager.  is  reported  to  have  stated  that 
there  are  several  places  where  $2000  ore 
can  be  picked  out.  but  that  this  does  not 
menn    the   aver.ige   will    hold. 

Annual  Report  on  Oil  Fields  bv  the  Stale 
Oil  anrl  Ciis  .Supervisor.  P..  1"  M.  l.iiughlin. 
contains  n  <letailed  ar.MunI  of  ^ill  II.  id  oper- 
allonn  in  Ciiilfr.rnia  for  the  last  n.«e:il  year, 
which  ended  June  30,  191H  The  report 
also  seiB  forth  the  general  conditions  of 
all  the  fleld.s.  ini-luding  distribution  of 
ownership  of  proved  oil  lands  and  Btnlislles 
of  prndiietinn  by  fields  Coinpiirison  of 
re«ult»  from  the  vnrious  melhuds  of  shut- 
ting off  water  is  presented  showing  a  wide 
variation  In  nll-neld  pnicilce  The  super- 
visor Itetieves  that  the  exp£»riences  of 
operators  and  n  comparison  of  melhoils  In 
the  Inm  year  will  resiili  In  a  saving  in  the 
prewnt  vear  of  ii  tolnl  of  Bpprnximalclv 
$250,000  nee.lleQslv  errx-ndiil  In  the  Inx't 
year.  Inlerestlr.K  f.Tits  regarding  the  los« 
resulting  fmr.,  .trilling  wells  loo  close  to- 
gether are  briefly  set  forth  The  reixtrt 
shows  advancement  In  raring  for  oil  lands 
due  to  roSperatlon  with  the  Stale  Mining 
Bureau. 

Lillgatlon  Orrr  rateni  lo  Roche  Rock 
Lode,  situated  in  the  heart  of  the  town  of 
Gmss  V:illev.  being  granted  in  ili.-  Gnlilen 
'."enter   of  Grass    Viillev    .Mining   c.i  ,    which 


compan.v  claims  said  lode  by  purchase  and 
possession,  may  be  initiated  by  the  City 
Trustees  of  GrasJS  Valle.v.  A  protest  has 
been  filed  in  the  U.  S.  Land  Office  at 
.Sacramento.  Calif.  When  the  U.  S.  Gov- 
ernment granted  a  townsite  patent  in  1872 
to  what  was  then  the  town  of  Grass  Valley, 
the  owners  of  a  number  of  lots  and  the 
mining  claims  failed  to  acquire  townsite 
deed.s.  .Some  of  these  limds  were  operated 
as  prospects  or  as  mines  fttr  many  years 
thereafter,  and  operations  finally  ceased. 
The  situation  remained  unchanged  for 
many  years,  and  up  to  alM>ut  the  time 
that  tile  .ipplicant  company  found  a  pro- 
ducing mine — hence  the  ai>plication  for  pat- 
ent lo  the  Roche  Itock  lode.  The  point  In- 
volved is  whether  this  lanil  was  a  known 
mine  or  a  recogniited  mining  possession  at 
and  prior  to  June  18.  1869,  the  date  of 
entry  of  the  townsite,  and  contains  niineiuls 
of  such  extent  aa  to  Justify  expenditures 
for  the  purpose  of  extr.icting  them.  On 
Feb  15  la.st  the  Secretary  of  the  Interior 
ordered  thn  hearing.  Many  of  the  lot  own- 
ers In  the  cit.v  are  appn-hensive  that  should 
a  mineral  patent  bv  Issuetl  for  this  cLiIni 
other  applications  will  follow  ami  milling 
might  become  general  under  the  city  :  mil- 
lions have  already  been  extracted  from 
•  loep-mlning  operations  under  lands  not  In 
.onllli-t  with  this  Hoche  U..ck  claim  The 
iipplicallon  Is  simply  to  ari|ulre  lltle  anil 
.  ot  to  establish  a  precedent,  although  fii- 
iiir©  litigation  may  follow  as  n  result  of 
such  patent  With  only  a  change  In  the 
proreilure  it  is  a  caiw  of  mliieriil  against 
townsite  to  be  fought  nil  over  again,  and 
it  promises  to  be  a  long  contest  The 
h.iiring    is    .-^ei    for    May    2t 

IHTTK,    MONT, — Apr,    t» 

Anarnnda  Copper  Mining  Co,  Is  operating 

II  properties  out  of  H!    whi.h  II  ellher  i.wiw 

or    has    under    control       The    proiluctlon    is 

about    .'■•5'^     of    normal,    and.     roughly    eafl- 


tery  of  .Vnaconda  is  running  close  to  60%. 
as  it  is  treating  some  custom  ore  in  addi- 
tion to  the  ore  from  the  company's  prop- 
erties in  this  city.  According  to  reports 
the  company  is  going  into  the  manufacture 
of  calcium  carbide.  .\t  present  one  of  the 
five  furnaces  originally  built  to  manufac- 
ture ferroinang;inese  for  the  Government 
is  to  be  used,  and  the  lime  nee<le<l  will  be 
obtained  from  one  of  the  quarries  near  Great 
Kails  now  o|Terated  bv  the  compiuiy.  First 
test  will  be  to  make  25  to  30  tons  of  cal- 
cium carbide.  To  handle  the  carbide  It  will 
be   pressed    and    sealed    in    tin   cans. 

DENVER,  COLO. — Apr.  «S 
I..endvllle  Strike  Sllnallon  has  been  one 
of  the  most  serious  mining  problems  that 
Colorado  o|H>n>tor»  have  facetl  In  many 
nionlh.s.  bi. cause  it  involved  the  poiwlble 
nbandonment  of  a  famous  mining  camp. 
great  financial  Iikss  to  operators  and  In- 
v,-..*tors.  and  a  most  critical  development 
in  a  local  labor  problem  which  might  easily 
result  In  far-reaching  and  emharmsslng 
con.sequences.  Hrielly.  the  situation  devel- 
c  ped  under  the  inllui-nce  of  three  chief  fac- 
tors. vl».,  the  high  cost  of  i-ommodities. 
high  wages,  and  low  market  price  for  metals 
produced.  The  readjustment  of  wages  was 
the  chief  factor  In  the  controversy,  as  It 
was  dearly  beyond  I  he  power  of  either 
party  In  the  contest  to  vary  the  other  fac- 
tors involveil.  The  usual  itintributarv 
causes  of  friction  lietwe.-n  the  Interested 
puriies,  such  as  lack  of  diploinacv  on  the 
l>:irt  of  oitlelals  on  both  sldw.  or  their 
fjiiiure  lo  appreciate  iiiHli'rlying  reasons  for 
ilie  existing  mutual  dis.sallsfaclion.  served 
i.>  obscure  the  real  Issue  for  a  lime  and 
ilelay  a  setlleineni,  but  iH-rhaps  lo  less  ex- 
l.nt  than  Is  usual  In  such  cases  On  Apr 
IS  Governor  SIioup,  accompanied  b.v  two 
members  of  the  Slate  Industrial  Commis- 
sion WIlllBm  I  Rellly  and  J  C  Bell,  went 
t.T  l.eadvllle  III  answer  lo  an  appeal  from 
tiie    miner.-       ThoiiKii    both    operators    and 
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miners  appeared  to  appreciate  tlie  Gov- 
ernor's eltorts.  the  operators  claimed  tliat 
tlie  mines  would  have  to  close  unless  men 
could  be  obtained  at  a  $3.50  minimum  wage, 
and  the  miners  claimed  that  they  could  not 
live  on  less  than  $4.50  per  day.  Some  of 
the  mines  laid  plans  to  pull  their  pumps, 
which  greatly  added  to  the  gloom  of  the 
situation,  as  it  was  realized  that  if  the 
properties  were  allowed  to  lili  with  water, 
many  of  them  would  become  unworkable 
for  a  long  period  of  time.  On  Apr.  20,  at 
the  beginning  of  the  Sunday  shifts,  the 
miners  of  many  of  the  large  properties 
walked  out.  The  principal  properties  af- 
fected were  the  Yak.  Iron-Silver.  Mikado, 
Down  Town  Mines,  Garbutt,  and  Ibex. 
About  600  miners,  engineers,  and  pumpmen 
quit  work.  Just  prior  to  the  walkout,  some 
of  the  mines  pulled  their  pumps  in  order 
to  avoid  loss  of  valuable  equipment.  The 
striking  miners  then  formed  a  union  and 
appointed  a  committee  to  confer  with  the 
operators'  committee  on  a  proposed  com- 
promise $4  wage  scale.  The  situation  be- 
came more  hopeful,  although  the  serious 
possibilities  of  flooding  underground  work- 
ings as  a  result  of  cessation  of  pumping 
operations  were  fully  realized.  On  Apr. 
22  the  miners*  committee  and  the  operators 
agreed  on  a  minimum  wage  of  $4  a  day. 
This  represented  a  wage  reduction  of  50c. 
instead  of  $1  as  originally  announced  by 
the  operators  in  their  proposed  sliding' 
scale  based  on  the  state  of  the  zinc  mar- 
ket. It  is  not  yet  known  whether  the  mines 
will  continue  "to  operate  at  full  capacity 
under  the  present  low  prices  for  metals. 
The  operators  entering  into  the  agreement 
with  the  miners  include  the  managers  of 
the  Yak.  Down  Town  Mines,  Ibex,  and  Gar- 
butt  groups.  Some  of  the  pumps  that  were 
pulled  have  not  been  reinstalled,  and  these 
properties   are  already   partly   flooded. 

The  strike  was  rather  unusual  in  that  it 
was  marked  by  good  feeling  on  both  sides, 
each  faction  maintaining  that  it  was  will- 
ing to  make  everj'  possible  financial  conces- 
sion to  keep  the  mines  in  operation.  In 
many  properties  the  pumps  were  kept  work- 
ing by  volunteer  pumpmen,  the  miners  sup- 
plying some  of  the  volunteers.  No  matter 
how  peaceably  a  controversy  of  this  char- 
acter may  be  settled,  every  strike  has  its 
aftermath.  In  this  case  there  will  be  many 
unemployed  in  Leadville.  as  several  mines 
will  not  reopen,  at  least  for  the  time  being. 
The  Mikado  shaft  of  the  Iron-Silver  Mining 
Co.  will  not  resume  for  an  indefinite  period, 
as  many  of  the  workings  are  under  water, 
the  pumps  having  been  removed  when  the 
miners  announced  that  they  would  strike. 
It  is  said,  also,  that  the  Greenback  shaft 
of  the  Greenback  Mining  Co.  will  not  re- 
sutne  operations.  Both  the  Mikado  and  the 
Greenback  companies  have  agreed  to  pay 
the  existing  wage  scale  when  they  reopen. 
The  Yak,  Penrose,  Garbutt,  and  Ibex  shafts 
will  resume  operations  soon,  but  it  is 
thought  that  these  properties  will  probably 
reduce  their  working  forces.  During  the 
last  two  weeks  there  has  been  a  marked 
exodus  of  single  men  from  the  district. 
During  the  strike  no  attempt  was  made 
to  operate  the  mines  with  outside  labor, 
the  operatoi"s  agreeing  that  this  would  be 
a  serious  mistake  because  such  a  step  could 
lead  to  no  ultimate  solution  of  the  difficulty, 
and  their  principal  concern  was  to  keep 
the  pumps  operating  at  the  deepest  mines 
of  the  district  so  as  to  prevent  disastrous 
flooding. 

SALT  LAKE  CITY.  UTAH — Apr.  26 
The  State  Board  of  Equalization  has  re- 
ceived a  statement  concerning  the  mining 
properties  of  the  Knight  interests  for  taxa- 
tion purposes  which  shows  the  following 
returns  during  1918:  Dragon  Consolidated, 
gross  yield,  $374,082  ;  deduction.  $317,749  ; 
net  proceeds,  $56,332  ;  valuation  for  taxa- 
tion (three  times  nt-t  proceeds),  $168,978. 
Iron  Blossom,  gross  yield,  $878,156  ;  de- 
ductions, $771,612  :  valuation  for  taxation. 
$319,633.  Swansea  Consolidated,  gross 
yield,  $15,648  ;  deuctions,  $14,283  :  net  pro- 
ceeds. $1363  ;  valuation  for  taxation.  $4092. 
Empire  Mines,  gross  yield.  $43,247;  deduc- 
tions. $88,994.  Colorado  Consolidated, 
gross  yield,  $264,755  :  deductions,  $288.- 
426.  Tintic  Drain  Tunnel,  gross  yield, 
$1083;   deductions.    $52,234. 

Hiitli  Freicht  Rates  imposed  under  Gov- 
ernment railroad  management  are  being 
protested  by  some  of  the  smelting  compa- 
nies operating  in  Salt  I^ake  Valley.  The 
complaint  alleges  that,  though  the  increase 
was  said  to  have  been  only  25'/,,  the 
actual  advance  on  smelting  products 
amounted  to  170''/r.  Also  it  is  pointed 
out  that  there  has  been  a  large  increase 
in  the  prices  of  most  articles  of  commerce, 
that  the  price  of  copper  as  fixed  by  the 
Government  during  the  war  was  far  below 
the  market  quotation,  and  that  the  cost  of 
production  of  smeltery  products  had  ad- 
vanced   more    than    75%.      Relief    is    asked 


as  well  as  reparation  for  alleged  over- 
charges. Coal  companies,  15  in  number, 
operating  in  Salt  Lake,  are  asking  a  re- 
fund on  alleged  excess  freight  rates — in 
round  numbers,  $500,000 — paid  the  Denver 
&  Rio  Grande  R  R.  on  coal  brought  in 
from  Carbon  County.  In  the  complaint, 
filed  \yith  the  Puiilic  Utilities  Commission, 
a  refund  of  35c.  a  ton  is  asked,  except  in 
the  case  of  coal  from  Sunnyside  and 
Thompsons,  where  the  excess  is  given  as 
45c.  per  ton,  extending  over  a  period  of 
two  years. 

WALLACE,   IDAHO — Apr.   25 

Employment    for    Returninc    Soldiers    has 

up  to  date  not  proved  a  serious  problem  in 
the  Coeur  d'Alene  district.  It  is  estimated 
that  three  or  four  hundred  have  returned 
to  this  county,  and,  so  far  as  can  be 
learned,  not  one  of  them  is  idle  who  de- 
sires work.  In  fact,  there  is  an  actual 
.shortage  of  labor  for  the  mines,  particu- 
larly experienced  miners.  This  is  probably 
due  to  the  demand  for  labor  in  the  agri- 
cultural districts  and  on  the  coast,  and  also 
to  the  fact  that  the  rate  of  pay  in  the  mines 
of  Butte  is  50c.  per  day  above  the  rate 
here.  It  is  believed,  however,  that  this 
situation  will  adjust  itself  in  a  short  time. 
Improvement  in  Lead  Market  is  indicated 
by  the  resumption  of  operations  by  the 
Hercules  Mining  Co.  and  the  Tamarack  & 
Custer  Consolidated  Mining  Co.,  or  at  least 
that  is  the  view  taken  by  the  Days,  who 
control  both  these  mines,  and  also  the 
Northport  smeltery.  The  Hercules  and 
Tamarack  mines  closed  down  just  before 
Christmas  for  a  holiday  of  10  days,  but  at 
the  end  of  that  period  employes  who  re- 
turned to  work  were  informed  that  the 
shutdown  would  be  continued  indefinitely. 
The  Northport  smeltery,  which  handles  little 
if  any  business  outside  of  the  Day  mines, 
closed  a  little  later.  The  fact  that  all  other 
lead  mines  of  the  Coeur  d'Alene  district 
continued  producfion,  although  with  re- 
duced output,  caused  much  speculation  as 
to  why  the  Days  closed  down  tight,  it  being 
contrar^^  to  the  Days'  policy  to  give  out 
any  information  regarding  '  their  affairs. 
Following  the  shutdown  persistent  rumors 
were  circulated  that  the  Guggenheims  were 
negotiating  for  all  the  Day  holdings,  and 
color  was  given  to  these  rumors  by  the 
arrival  of  William  Loeb,  vice-president  of 
the  American  Smelting  and  Refining  Co.. 
in  Spokane,  where  it  was  reported  that  he 
conferred  with  the  Days.  If  there  was  any 
basis  for  these  rumors,  it  is  evident  now 
that  nothing  resulted  from  the  negotiations. 
A  more  plausible  explanation  of  the  action 
of  the  Days  in  closing  their  mines  and  smel- 
tery is  that  the  failure  of  the  lead  market 
following  the  signing  of  the  armistice  found 
them  with  a  large  stock  of  lead  on  hand, 
for  which  there  were  no  buyers,  and  to 
continue  production  meant  a  steady  increase 
in  the  surplus  and  the  consequent  tying  up 
of  a  large  sum  of  money.  At  the  same 
time  they  probably  considered  that,  as  the 
smeltery  was  running  on  ore  from  their 
own  mines,  it  would  be  the  part  of  economy 
to  leave  the  ore  in  the  mines  rather  than 
convert  it  into  pigs  that  could  not  be  sold. 
Accepting  the  last  explanation ,  as  correct, 
the  fact  that  the  Day  mines  are  again  ac- 
tive is  taken  to  mean  that  the  Days  be- 
lieve the  crisis  in  the  lead  market  has  been 
passed  and  that  a  growing  demand  for 
lead  may  be  expected  which  will  insure 
profitable    production. 

DtlLUTH.   MINN.— Apr.    26 

The  Ore-Ro.ralty  Tax  Bill,  which  passed 
the  Minnesota  House  by  an  overwhelming 
majority,  has  been  defeated  bv  the  Senate 
by  the  close  vote  of  34  to  33.  The 
hill  provided  for  a  tax  of  S^^  on  all  income 
from  ore  royalties,  in  addition  to  the  reg- 
ular state  and  Federal  income  taxes. 

Minnp8ota  Steel  Co.  blast  furnaces  in 
Duluth  have  been  reduced  to  an  operating 
basis  of  one-third  of  capacity.  The  men 
are  being  worked  on  short  time,  in  order 
to  employ  as  many  as  po.'^sible  and  hold 
the  forces  together.  Rumors  of  a  shut- 
down are  denied  t)y  company  officials,  as 
they  are  hopeful  that  the  trade  will  im- 
prove in  the  near  future. 

A  Storage  Charge  on  Ore  shipped  from 
the  Minnesota  ranges  to  the  head  of  the 
Lakes  will  be  imposed  during  the  coming 
season,  according  to  new  tariffs  on  file  by 
the  ore-carrying  railroads.  Shippers  have 
been  notified  that,  effective  Mar.  15,  a 
storage  charge  of  jc.  per  ton  per  day  will 
be  charged  on  all  ore  remaining  In  cars 
more  than  10  days.  The  same  document 
carries  the  information  that  last  year's 
rates  of  95c.  per  ton  for  transportation 
and  5c.  per  ton  dock  charges  will  continue 
effective. 

A  Severe  Curtailment  of  Operation.*;  has 
followed    cIo«ely    the    opening   of    ore    ship- 


ments from  the  Lake  Superior  district. 
Many  mines  remained  on  the  shipping  list 
for  one  day  only,  and  many  others,  which 
had  shipped  for  several  days,  have  since 
stopped  and  reduced  their  operating  forces 
considerably.  Independent  operators  are 
shipping  practically  nothing,  and  the  Steel 
Corporation  is  loading  slowly.  A  variety 
of  reasons,  ranging  from  non-appearance 
of  boats  to  a  poor  ore  market,  are  assigned, 
but  the  fact  .'^eems  to  be  that  the  condi- 
tion of  uncertainty  permeating  the  steel 
business  because  of  the  railroad  price 
squabble  has  been  reflected  on  the  ore 
business. 

A  Worker's  Manual  in  the  form  of  a  hand- 
book covering  all  phases  of  mining  on  the 
Minnesota  ranges  is  to  be  published  by  the 
Engineers'  Club  of  Northern  Minnesota, 
and  work  has  been  started  on  it.  Each 
phase  of  the  work  will  be  covered  by  a 
separate  treatise,  and  each  treatise  will 
embody  not  only  the  writer's  experience 
and  knowledge,  but  also  the  best  that  can 
be  selected  from  present  literature  on  the 
subject  and  through  collaboration  with 
other  men  in  the  same  line  of  work.  L.  D. 
Davenport  is  editor-in-chief  and  the  follow- 
ing assistants  have  been  selected  to  aid 
in  the  work:  A.  B.  Holley.  mechanical: 
W.  E.  Bates,  underground  mining :  F.  R- 
Mott  and  E.  P.  Ericson.  steam-shovel  min- 
ing and  stripping:  H.  S.  Rankin,  concen- 
trators :  Ellery  Anderson,  ore  grading ; 
Odin  Sutidness,  ore  sampling  and  analysis: 
A.  E.  Anderson,  blasting;  W.  F.  Simpson, 
milling :  F  E.  Downing,  mining  costs :  B. 
K.  Dutton.  screening  plants  :  H.  J.  Mclnnins, 
iron  ores,  value,  market,  and  similar  sub- 
jects: A.  C.  Borgeson.  ore  drying;  A.  F. 
Ben.son,  magnetic  ores  and  treatment :  A. 
\.  Krogdahl  and  W.  W.  Sullivan,  safety  and 
"first  aid"  ;  F.  A.  Wildes,  mine  in.spection  ; 
H.  E.  Loye.  glossary  of  mining  terms ;  J. 
F.  Wolff,  geology  :  C.  M.  Boss,  history  ;  and 
AV.    L.    Taylor,    explorations. 

Experimentation  in  Peats,  of  which  there 
.are  great  quantities  in  northern  Minnesota, 
ha.'i  been  conducted  by  the  office  of  F.  A, 
Wildes,  engineer  of  state  mines.  These 
experiments  were  first  undertaken  with  the 
idea  of  developing  peats  for  fuel,  steam  and 
domestic.  and  thus  releasing  Minne- 
sota from  the  domination  of  the  coal  opera- 
tors, whose  prices  are  high.  But  it  has 
now  developed  into  an  attempt  to  utilize 
peat  for  the  Iieneflciation  of  paintrock.  a 
lean  iron  ore  high  in  silica  and  alumina 
and  charged  with  moisture.  Most  mines 
en  the  iMesabi  and  other  ranges  carry  a 
considerable  tonnage  of  this  material,  not 
only  valueless  but  a  positive  detriment  to 
the  miners,  as  it  exists  in  strata  that  must 
be  removed  to  get  at  the  merchantable  ore 
beneath.  The  experiments  have  been  con- 
ducted on  paintrock  from  two  mines  owned 
by  the  state's  school  fund,  the  total  avail- 
able tonnage  from  which  is  understood  to 
be  about  SO. 000. 000  tons,  and  whose  paint- 
rock is  supposed  to  be  in  the  neighbor- 
hood of  20.000.0n0  tons.  This  latter  runs 
from  30  to  40"^;  iron  and  contains  from  20 
to  30c^  of  water.  Mixed  with  peat  in  a 
pugmill  in  the  proportion  of  about  5<^r  of 
peat  to  95'"'  of  paintrock,  pressed  into 
briquets  and  burned,  it  becomes  a  hard 
somewhat  porous,  red  ore  of  from  50  to 
51  ^r  iron.  It  is  non-bessemer.  and  that 
coming  from  these  two  mines  contains  from 
1  to  1.5c;  manganese.  This  sort  of  ore 
is  commercial  in  all  prob.ability.  although  its 
silica  and  alumina  are  as  high  as  15"^  or 
even  more,  and  it  has  practically  no  lime 
nor  magnesia.  The  state  does  not  appear 
to  regard  this  high  silica  as  precluding  the 
enterprise. 

It  has  been  estimated  that  there  are  in 
northern  Minnesota  not  less  than  seven 
thousand  million  tons  of  peat,  and  the  late 
Charles  A.  Davis,  peat  expert  of  the  U.  S. 
Bureau  of  Mines,  stated  that  it  is  equal  in 
all  re.spects  to  peat  that  is  used  in  other 
countries.  It  contains  a  considerable 
volume  of  ammonium  sulphate,  .ind  the  ex- 
periments of  the  state  show  a  saving  of 
about  150  lb.  per  ton  of  dry  peat:  also 
other  valuable  byproducts  in  quantity. 
Assistant  State  Engineer  Hindshaw,  who 
has  been  conducting  these  experiments,  esti- 
mates that  the  state  has  a  value  in  this 
peat  far  In  excess  of  \\hat  it  has  in  iron 
ore.  How  much  paintrock  there  may  be 
in  the  mines  of  northern  Minnesota  is  im- 
possible to  I'Stimate.  hut  if  the  central  por- 
tion of  the  Mesabi  Ran.ge  runs  on  the  aver- 
age as  do  the  two  mines  referred  to.  it  is 
probable  that  not  less  than  100,000.000  tons 
of  50%    ore  might  be   made   from   it. 

SPOKANE,    WASH. — Apr.    25 

Much     Activity    in     the    Gold     Cnmps    of 

central  Idaho,  especially  at  Elk  City,  Oro- 
grande,  and  Buffalo  Hump,  is  predicted 
during  the  coming  summer  as  a  result 
of  the  announcement  made  by  the  acting 
director   of    the    Bureau    of   Public    Roads, 
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Washington.  I>  (",,  that  a  flrst-class  wagon 
roatl  will  probably  be  con.structed  from 
Harpster  to  Elk  City.  It  is  otJicially  an- 
nounced that  the  survey  of  the  road  is 
to  begin  .^5oon  and  that  actual  construc- 
tion will  follow  as  promptly  thereafter  as 
is  practicable.  The  estimated  cost  of  the 
road  is  $300,000.  It  will  connect  at  Harp- 
ster with  a  good  road  to  lie  constructed 
to  that  point  from  Stltes.  the  terminjs  of 
the  Clearwater  branch  of  the  .Vorthern 
Pacific.  13  miles  distant  from  Harpster 
The  expense  of  building  this  road  is  to 
he  defrayed  by  the  citizens  of  Stites. 
Mining  men  of  Spokane  and  vicinity  are 
extensively  interested  in  the  districts  to 
be  given  transportation  by  the  new  road 
through  the  National  Forest  Reserve. 
Many  properties  have  been  developed  to 
the  point  of  production,  and  the  owners 
have  been  waiting  for  transportation 
With  this  provided,  active  operations  will 
be  started.  It  is  believed  that  develop- 
ment of  a  number  of  promising  prospects 
in  the  territory  will  begin  as  soon  aa  the 
contract  is  awarded  for  the  construction 
or    the    Government    road. 

Al.>iTIX.  TE.X.— Apr.  86 
BiDe  Sky  Law  on  the  statute  books  at 
present  has  proved  wholly  inadequate  in 
preventing  the  organization  of  dishonest 
and  irresponsible  oil-stock-selling  com- 
panies. Enormous  amounts  of  worthless 
securities  have  been  sold  to  innocent  people 
in  Texas  and  other  slates  during  the  last 
.several  month.s.  It  is  estimated  that  many 
millions  of  dollars  have  been  paid  for 
stocks  that  have  no  value  whatever.  Ac- 
cording to  reports,  organizations  of  holders 
of  these  stocks  have  been  formed  in  Dallas 
and  other  towns  for  the  purpose  of  inves- 
tigating the  standing  of  the  various  com- 
panies and  to  protect  the  stockholders'  In- 
vestments. The  Dallas  organization  is 
called  the  Texas  Oil  Investors'  Protective 
-Association.  W.  J.  Condon,  who  was  elected 
president,  said  that  the  organization  would 
t>e  state-wide  in  scope,  and  one  of  the  first 
acts  would  be  the  investigation  of  several 
companies  which  promised  di^'idends  but 
have  failed  to  pay  any. 

BIRMINGH.XM.  ALA. — Apr.  26 
Xo  F^tal  Mine  .Arridento  occurred  in 
1918.  which  sets  a  new  record.  Other  acci- 
dents showed  a  decrease,  and,  in  view  of 
the  conditions,  which  made  necessarj-  the 
employment  of  considerable  unskilled  labor, 
the  record  is  a  good  one.  This  is  the  first 
lime  in  29  vears  that  the  mines  of  this 
state  had  not  a  fatality  in  a  12-months' 
period. 

The  Alabama  Statr  Legixlature  has  be- 
fore it  a  compensation  act  which  probably 
will  be  enacted  into  law  The  act  was  dis- 
cussed at  the  January  session,  but  the  labor 


representatives  and  the  employers  were 
unable  to  agree  on  a  suitable  bill.  The 
mining  interest  as  a  whole  will  welcome 
any  law  that  provides  a  fair  and  equitable 
compensation  for  injuries  received  while  in 
performance  of  duties. 

Operations  Are  roming  to  a  StandntiU 
and  little  of  note  is  taking  place  in  this 
district.  The  most  important  change  in 
Iron  and  steel  oix'rations  to  be  reconleil 
during  the  third  week  of  April  is  the  clos- 
ing down  of  the  Tennessee  Coal.  Iron  anO 
Railroad  Co.'s  furnace  at  Oxmoor.  Ala. 
This  curtailment  of  production  will  be  bal- 
ance<i  by  the  expected  blowing  in  of  the 
company's  furnace  at  Ensley.  .\la..  which 
had  been  down  for  repairs.  Two  ftrrnaces 
at  Be.ssem."r.  Ala.,  are  expected  to  begin 
operations  soon,  a  considerable  amount  of 
iron  being  required  in  the  manufacture  of 
steel.  The  Oxmoor  furnace,  just  closed 
down,  is  said  to  be  the  oldest  operative 
furnace  in  the  district  and  had  been  in 
continuous  operation  for  the  last  six  years. 

With  the  exception  of  the  increase  of  the 
Tennessee  company,  already  mentioned, 
there  is  little  prospect  for  larger  output 
from  any  of  the  other  companies.  "The 
Tennessee  company  is  undoubtedly  the  best 
equipped  to  meet  the  pre.sent  quiet  pig  iron 
market,  as  a  large  proportion  of  the  iron 
manufactured  goes  to  the  company's  own 
plants  in  various  parts  of  Birmingham 
notably  the  steel  plant  at  Ei.sley.  .\lal)ama. 

A  further  step  in  curtailment  of  produc- 
tion of  iron  was  made  in  this  district  dur- 
ing the  fourth  week  of  April,  when  the 
Tennessee  company's  ore  mines  at  Muscod.T. 
Ala.  (Muscoda  division,  Bessemer.  Ala.)  dis- 
continued night  work  with  the  exception 
of  that  at  the  company's  No.  6  mine. 
WASHINGTON.    I).    C— Apr.    26 

Increased  Freight  Rates  put  into  effect 
by  the  Railroad  .Vdministration  were  pro- 
tested in  a  complaint  filed  by  11  large 
mining  companies  with  the  Interstate  Com- 
merce Commission.  The  complainants  .ire 
the  American  Smelting  and  Refining  Co. 
.\merican  Smelters  Securities  Co .  United 
States  Zinc  Co..  Garfield  Smelting  Co. 
Baltimore  Copper  Smelting  and  Rolling 
Co  .  Consolidated  Kansas  Citv  Smelting  and 
Refining  Co..  Federal  Lead  Co.  Rav  Con- 
."JOlidated  Copper  Co..  Utah  Copper  Co.. 
Chino  Copper  Co  .  and  Nevada  Consolidated 
Copper  Co.  Relief  from  the  unjust  rates 
alleged  and  compensation  for  the  over- 
charges claimed  were  asked.  It  wa-s  also 
requested  that  the  carriers  be  requested  to 
establish  transit  rates  through  Baltimore 
such  as  are  in  effect  through  other  refining 
points. 

TORONTO.    ONTARIO — .\pr.    26 

Discovery  of  Platinum  in  Eby  Township 
is  causing  much  interest  among  mining  men 


A  strong  sulphide  dike  running  acro.'ss  the 
Baldwin  gold  propert.v  is  believed  to  con- 
tain this  mineral,  which  is  known  to  occur 
with  .■sulphides  in  the  Sudbury  district.  A 
party  of  30  men  left  Toronto  on  Apr.  24 
to  in.spect  the  Baldwin  mine  and  make  in- 
vestigations as  to  the  occurrence  of  plati- 
num   in    the  locality. 

Regulation  of  I'se  of  Natnral  Gas  is  pro- 
vided in  a  bill  introduced  in  the  Ontario 
Legislature  by  Hon.  G.  Howard  Ferguson. 
Minister  of  Lands.  Forests,  and  Mines.  It 
gives  the  Minister  power  to  shut  off  the  sup- 
ply of  any  company  or  individual  ;  to  regu- 
late the  construction  of  machinerj*  using 
natural  gas  and  the  division  of  fields  of 
production  between  producing  companies : 
to  order  the  closing  of  gas  wells  or  works : 
and  generally  to  exercise  control  of  the  pro- 
duction, transmission,  and  consumption  of 
natural  gas  for  the  purpose  of  conseiration. 

Important    -Amendments    to   Mining    L«ws 

of  Ontario  were  made  by  the  Provincial 
I.#gislature  during  the  session  just  closed. 
The  principal  changes  provide  more  strin- 
gent regulations  to  prevent  acccidents  and 
disease  which  have  been  rendered  neces- 
sary by  the  larger  scale  upon  which  mines 
have  latterly  been  operated  and  the  intro- 
duction of  deep  mining.  The  regulations 
as  regards  sanitation,  the  u.se  and  care  of 
explosives,  protection  in  shafts  and  work- 
ing places,  and  similar  rules  are  made 
much  more  detailed  and  specific :  and  pro- 
vision is  made  for  frequent  inspection  of 
the  machinery  and  equipment  to  l<eep  Its 
requirements  up  to  the  modern  standard, 
especially  strict  rules  being  laid  down  as 
regards  hoisting  machinery-.  An  Important 
regulation  provides  for  the  testing  of  a 
section  of  the  hoisting  rope  every  six 
months  at  a  testing  laboratory,  and  a 
monthly  examination  of  the  hoisting  ropes 
and  the  safety  appliances  of  the  cages  and 
shaft  conveyances.  Elaborate  provisions 
are  also  made  for  the  safety  of  the  work- 
men employed  In  blast  furnaces,  and  the 
rules  governing  the  use  of  electricity  are 
adapted  from  those  of  the  Bureau  of 
Standards  at  Washington.  The  changes  In 
the  law  with  respect  to  the  taking  up  and 
working  of  mining  claims  are  impoi^ant. 
providing  that  a  prospector  can  locate  a 
group  of  six  iron  ore  or  iron  pyrites  claims, 
and  do  the  assessment  work  on  one  of 
them  :  and  that  the  actual  cost  of  the  s\rr- 
vey  of  a  mining  claim  shall  count  as  labor 
performed  under  the  working  conditions 
at  the  rate  of  J4  per  day.  but  for  not  more 
than  25  days'  labor.  Before  the  act  was 
prepared  the  changes  it  embodies  were  con- 
sidered by  both  mine  managers  and  repre- 
sentatives of  labor,  and  Its  provisions  met 
with  the  general  appro%'aJ  of  all  concerned. 
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The  Mining  News 


ARIZONA 
Corhlse   County 

BENSfJN  SMKLTERV  to  be  started 
again  May  15,  according  to  Charles  E. 
Ooetz.  who  ha-s  been  In  charge  of  work  of 
rebuilding  old   plant. 

MASCf)T  (Wilcox)— Machinery  of  new 
concentrator  being  Installed 

Olla    Conntjr 

CHILITO.  on  San  Carlos  reservation, 
eight  miles  north  of  Havden,  la  center  of 
excitement  through  rutting  of  .l-ln  quartz 
xtrlnger.  In  I-fl  vein,  showing  gold  Clnlm« 
have  been  named  Aztlnn  and  Chimera 
Owned  by  .Nelson  O'.miaughnesny  and  other 
New   York  men      Managed  by   K.   R    Tufts 

Greenlee   rnantr 

ARIZONA  ffirPKR  ( CI  Ifion)— Cloned 
No  4  conrenlrator  at  Clifton  ;  reduced 
working  time  N-.  r.  „i  Moreiv<l  to  12  shifts 
per  week  M.i.i.ir  Plvisli.n  inlne.s.  supply- 
ing ore  to  i-nri.in  .  ,n.  enlrator.  close.1  on 
Apr.  IB;  roron.Td..  l>l\lslr,M  mines,  supply- 
ing  ore  to  No  f.  hIso  dosed  same  date 
for  or»  produrtion  bm  nnn  ndll  being 
driven  ahead.  Almui  45"  men  thrown  out 
hy  eurlHllment  r.e.lurtion  In  on  tonnage 
•'PPr  I  on  .Innunrv.  1919 

'^  -  I  —Worked   for   1 .1 

of,"'.  ■"    -yHnldlng    mill 

filx'  e    gold    ,1,    quarti 


^loliave  Connty 

SILVER  PICK  (Kingman) — Bought  bv  C. 
T.  Grimth  and  E.  W.  House. 

ALCYONE:  (Oatman) — Near  Botindary 
Cone,  under  development,  now  400  ft.  deep ; 
4   ft.    milling  ore  reported. 

GOLl>  ROAD  BO.NANZA  (Oatmftn) — 
Drifting  on  550  level. 

NELLIE  (Oatman) — To  extend  Vast- 
ward  drifting  on  unwatered  530  level.  In 
Black  Range  section;  managed  by  H.  E. 
Woods 

OATMAN  U.NITED  (Ontmnn)— Will  con- 
tinue fiOO-ft.  main  shaft  to  800  ft.  before 
crosscut  ting   to   vein 

RED  LION  (Oalmnn) — Developing  be- 
tween Bald  ICngle  and  Ben  Harrison  claims 
of  Tom    Reed. 

T'lM  REEI>.  .IR.  (Oatman)— Bought  by 
W  A  Brooks  and  others;  shaft  250  ft 
deep 

Pinal  ronntr 

MAOMA  COPPER  (Superior)— Has  ac- 
quired all  ground  of  gueen  Copper  Co 
with  consldernllon  of  $7R  ono  for  11  ad- 
joining I'lnlms  Original  Mngmn  ground 
was  two  I'lnlms  of  old  .miver  Queen,  held 
by  Queen  Copper  imder  option,  surrendered 
after  striking  copper  sulphide  Mngmn 
claims  to  have  found  nothing  by  drilling 
Queen  ground    which   will  be  used  for  long 


Tarapal  Conntjr 

noLI>  NUGC.ETS  of  unusual  siie  found 
on  southern  slopes  of  Bradshaw  range.  One 
worth    J300    found    by    Mexican. 

ORA.ND  ISLAND  (Jerome)— Mineralized 
(]uartz  vein  cut  on  500  level.  Continuation 
of    ledge   developed    at    170    feel. 

UNITED  VERDE  COPPER  (Jerome)  — 
Contracted  for  sinking  .No.  6  .shaft.  IS  X  IB 
fl.    from    430   to    1650    level. 

U.NITED  VERDE  EXTENSIO:^  (Jer- 
ome)— Grading  smeltery  townsite  at  Verde. 
employing  12.';  men;  12  miles  of  streets 
graded  on  systetti  radiating  from  common 
cenier:  buildings  planned  Involving  12.- 
000.0110    cost. 

COPPER  QUEF.N  GOLD  (Stoddard)— 
<  liven  verdict  of  $15,000  In  Superior  Court 
against  Arizona  BInghamton  (company: 
sued  for  1200.000  for  alleged  breach  of  con- 
Irnri  to  take  100  tons  of  ore  a  day.  De- 
fendant claimed  plaintiff  was  not  able  to 
furnish  such   amoimt 

Vnma  roanir 
CASTLE  DOME  DISTRICT.  40  miles 
imrlhenst  of  Yumn  active  Hull  and  re- 
•TBanlied  United  Mines  Co  working  two 
-hifi"  Mnbel  develo|>ed  water  at  SIS  ft 
for  lamp  and  operation  of  Its  tnlll  J  A. 
McCiddon.    of    New    York,    interested. 
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CALIFORNIA 

Amador    County 

ARGONAUT  (Jackson) — Fire  practically 
out  and  fully  confined  to  3750  level.  New 
raise  being  driven  to  provide  new  upcast 
to  insure  protection  of  burned  area  and 
prevent  re\nval  of  fire.  H.  M.  Wolflin,  mine 
inspector,    supen'ising   the   work. 

KENNEDY  f Jackson) — Operation,  inter- 
rupted by  gases  from  Argonaut  fire,  re- 
sumed without  liamage  to  mine. 

CENTR.\I^  EI'REK-A  (Sutter  Creek) — 
Good  milling  ore  developed  below  3350 
level.      Large   tonnage   going   to   mill. 


Calav 


County 


SHEEPrL^NCH  (Sheepranch)  —  Golden 
Gate  Ecsploration  Co.  purchased  A.  W.  Poe 
Hotel  and  Sheepranch  mine,  formerly  a 
large  producer,  a^  nucleus  of  holdings  being 
acquired.  Recent  development  extended  to 
1550-ft.  point.  Average  width  of  vein  mat- 
ter said  to  be  5  feet. 

Nevada     County 

BULLARDS  BAR  proposed  dam.  28 
miles  west  of  Grass  Valley,  on  Yuba  River, 
will  be  140  ft.  long  and  first  section  80  ft. 
high.  Water  will  be  oacked  up  6S  miles. 
Tailings  from  Brandy  City  hydraulic  mines 
will  be  impounded  in  reservoir  and  over- 
flowing water  utilized  for  electrical  power. 
Mine  operators  will  be  charged  for  storage. 
Preliminary  work  began  last  season.  Con- 
tracts let  to  W.  F.  Mandry  and  others  for 
hauling  machinery  and  materials  to  site. 

NORTHSTAR  MINES  (Grass  Valley) — 
Developing  on  large  scale  owing  to  reduced 
steel  and  powder  costs.  Central  shaft  mill 
running  full   capacity. 

Trinity    County 

BONANZA  (Trinity  Center) — Mill  run- 
ning during  winter  on  ore  stored  in  bunkers 
before  deep  snow  stopped  transportation 
from  mine  to  mill.  To  increase  extraction 
and  development  when  weather  permits. 
Snow  now    10   ft.   deep. 

ESTABROOK  DREDGE  (Trinity  Center) 
— First  20-cu.tt,  bucket  dredge  ever  built 
for  placer  mining  nearing  completion.  Built 
by  Union   Construction   Co..   Oakland. 

PACIFIC  DREDGE  (Trinity  Center)  — 
New  ground  to  be  dredged  at  this  and  other 
locations. 

COLORADO 

San  Juan   County 

HAMLET  (Howardsville) — To  resume 
operations.  Small  force  employed  in  de- 
velopment and  repair  work. 

GOLD  FOUNTAIN  MINING  (Silverton) 
— Recently  incorporated  to  develop  Gold 
Fountain  property  near  Silverton.  O.  C. 
Hand,  president  ;  A.  W  JfcArthur,  vice- 
president  ;  -V.  J.  Bradley,  secretary-treas- 
urer. 

San    Miguel    County 

ALTA  (Ophir  Loop) — In  Gold  King 
basin.  Belmont -Wagner  Mining  Co.  to  re- 
sume operations.  Power  will  be  supplied 
by  Western  Colorado  Power  Co.  John  M. 
Fox.    manager. 

BLACK  BEAR  (Telluride) — Taken  over 
by  Smuggler-Union  interests :  will  be  de- 
veloped and  operated  in  conjunction  with 
Smuggler  properties.  Directorate  consists 
of  Bulkeley  ^Vclls.  president :  O.  J.  Lar- 
son. %ice-president :  Ike  Nevala ;  H.  J. 
Jackson,  and  E  B.  Adams.  C.  N.  Bell, 
general  manager  :  John  L.  McMenamin.  sec- 
retary   and    treasurer. 

PRIMOS  CHEMICAL  CO.  (Vanadium)^ 
Construction  of  mill  on  site  of  old  plant 
destroyed  by  fire  is  well  under  way.  De- 
velopment operations  along  San  Miguel 
River  show  considerable  commercial  ore. 
Many  smaller  properties  being  developed 
and  operated  by  lessees.  Small,  inde- 
pendent operators  are  active  in  anticipation 
of  market  for  their  product  in  the  near 
future. 

Teller    County 

DEAD  WOOD  (Victor) — Owned  by  the 
United  Gold  Mines  Co.  :  being  operated 
under  lease  by  Rocky  Mountain  Leasing 
Co.  of  Denver.  Shaft  being  equipped  with 
steam    hoist. 

KEYSTONE  (Victor) — Being  developed 
under  lease  by  E.  G.  Fink.  Has  opened 
vein  of  sylvanite  ore  on  400-ft.  level  south 
heading. 

PORTLAND  (Victor) — Veins  of  high 
grade  opened  on  Lee  5  and  Portland  veins 
at  213n-ft.  point,  the  Roosevelt  Tunnel 
level. 

ROOSEVELT  TUNNEL  (Victor) — Plow 
from  tunnel  fallen  below  2400  gaL  per 
minute  ;  maximum  was  above  15,000  gal. 


TRAIL  (Victor) — Opened  2-ft.  vein  on 
1400  level  of  Dexter  shaft  for  25  ft.  Dur- 
ing March  five  carloads  shipped.  This 
ground  being  operated  under  lease  by 
Anderson  and  Benkelman. 

IDAHO 
Shoshone    County 

NATIONAL  (MuUan)— Mill  shut  down, 
will  start  about  May  1.  when  installation 
of  new  machinery  is  completed.  Einough  ore 
broken  to  run  mill  three  months.  Low- 
grade  copper. 

WEST  HUNTER  (Mullan) — Working 
under  new  management.  Crosscutting  150 
ft.  to  vein.  Three  shifts  after  May  1.  Situ- 
ated between  Morning  and  Hunter  proper- 
ties. 

INTERSTATE-CALLAHAN  (Wallace)  — 
Stockholders'  meeting  at  Phoenix.  Ariz.,  on 
Apr.  14  elected  C.  W.  Newton,  mine  man- 
ager, and  Gust  Carlson,  of  Duluth.  direc- 
tors. S.  S.  Titus,  of  Grand  Forks.  N.  D.. 
and  A.  L.  Warner,  of  Duluth.  reelected, 
filling  four  vacancies.  Meet  in  June  to  de- 
cide removal  of  main  office  from  New  York 
to  Wallace. 

REX  CONSOLIDATED  (Wallace)  — 
-Agreement  with  Red  Monarch  company  to 
extend  crosscut  to  point  under  Rex  shaft 
now  700  ft.  deep,  and  raise  20"  ft.  to  con- 
nection. Expect  to  develop  new  orebodies  ; 
also  provide  drainage  and  ventilation.  Rex 
company  acquired  copper  mine  in  Arizona, 
being  equipped  with  hoist  and  other  facili- 
ties.    Known  as  Cima  Copper  Syndicate. 

MICHIGAN 

Copper   District 

MICHIGAN  (Rockland)  —  Shipped  6057 
tons  of  rock  in  March  to  the  mill.  Smelter 
returns  show  26  lb.  per  ton.  First  quarter 
this  year,  15.000  tons  of  rock  shipped  to 
mill,  averaging  28. 3  lb.  fine  copper.  During 
quarter  17  machines  operating,  six  slop- 
ing and  11  drifting  and  crosscutting. 

Gogebic    Range 

NEWPORT  (Ironwood) — As  in  previous 
loans,  will  handle  employees'  subscriptions, 
allowing  five  or  six  months  for  payment,  the 
same  as   the  banks  do. 

OLIVER  IRON  (Ironwood)  — Standard 
gage  tracks  being  laid  to  C  shaft.  East 
Norrie  mine,  and  E  shaft.  Aurora  mine, 
preparatory  to  shipping.  Shafts  recently 
equipped  with  steel  headframes.  loading 
pockets  and  electric  hoists,  are  five-com- 
partment. 20  X  10  ft.  8  in.  outside  of  tim- 
ber, with  steel  sets  and  reinforced-concrete 
lath ;  replace  three  wood-lined  shafts  now 
being  dismantled.  Plan  to  aid  employees 
in  buying  Victory  Loan  notes  provides  for 
payment    in  10   monthly   installments. 

Marquette    Range 

HARTFORD  (Negaunee)  —  Suspended 
underground  operations  on  May  1  until  fur- 
ther notice.  There  is  little  available  room 
for  stockpiling,  and  2  00.000  tons  are  ready 
for  shipment.  Many  of  the  miners  will  be 
given  emplo>TTient  at  the  Rolling  Mill  mine. 

MINNESOTA 

Mesabi  Range 

BENNETT  (Keewatin) — Shipping  con- 
tracts for  lOHi  re-let  to  Guthrie  &  Co. 
Erecting  several  small  dwellings. 

STEVENSON  (Keewatin) — Closed  down 
indefinitely  Apr.  21.  account  poor  ore 
market.  Corrigan-McKinney  property  and 
one  of  the  oldest  and  most  consistent  ship- 
pers. 

ALPENA  (Virginia) — Small  slide  of 
ground  Apr.  12.  resulting  in  one  fatality. 

MONTAN.\ 
Deerlodge  County 
GREAT  FALLS  rod  and  wire  plant  is 
running  to  capacity  on  domestic  business 
and  also  Canadian  and  English.  Quality 
of  goods  is  said  to  be  satisfactory.  English 
concern  pronounced  wire  and  rods  superior 
to   any   yet   used. 

Silver  Bow    County 

ANACONDA  (Butte) — Production  and 
development  of  silver-zinc  bodies  increasing. 
Opened  35-ft.  silver-zinc  deposit  on  500  level 
of  Orphan  Girl,  of  milling  grade.  Shipping 
from  this  shoot  in  Anglo-Saxon  fissure. 
Drifting  on  Orphan  Girl  and  Orphan  Boy 
fissures.      Operating   about    60"^    capacity. 

BUTTE  COPPER  AND  ZINC  (Butte)  — 
Silver-zinc  orebody  recently  cut  on  1000 
level  of  Emma  may  be  downward  exten- 
sion of  orebody  now  mined  on  800.  making 
to  the  east.  Anaconda  operating  Emma  on 
50%  profit-sharing  arrangement.  James 
Brennan.    superintendent. 


BUTTE  &  SUPERIOR  (Butte) — Tonnage 
increased  to  75%  of  normal  from  50  ;  made 
favorable  contracts  with  American  Metal 
Co.   for   smelting  concentrates. 

(JRYSTAL  COPPER  (Butte)— Will  sink 
from  500  level  of  Goldsmith  mine.  Ship- 
ping two  carloads  gold  and  silver  ore 
monthly.  Oreshoots  opened  in  North  and 
South  veins.  William  D.  Gibson,  superin- 
tendent. 

DAVIS-DALY  COPPER  (Butte)— Enlarg- 
ing 2o00-ft.  station  of  Colorado  mine  pre- 
liminary to  sinking  to  2700  level;  objective, 
three  productive  fissures  cut  on  the  2500. 
New  steel  change  house  to  accommodate 
600  men  and  steel  and  concrete  800-ton 
ore  bins  to  be  constructed.  Operating  60%, 
normal.       William    Prazier.    superintendent 

ELM  ORLU  (Butte) — Sinking  shaft. 
Raising  and  drifting  in  connection  with 
action  against  Butte  &  Superior  involving 
extralateral  rights  on  Puiinbow  vein  be- 
neath surface  of  latter's  Black  Rock  claim. 
William    N.    Rossberg.    superintendent. 

NORTH  BUTTE  (Butte) — Daily  tonnage. 
400  :  copper  costs  14.2c.  per  lb.  Develop- 
ment on  more  than  12  levels;  Edith  May 
vein,  opened  below  3000  level,  shows  good 
ore  on  three  levels.  L.  D.  Prink,  superin- 
tendent. 

RAMSDELL  COPPER  (Butte)  —  Rams- 
dell  .shaft  reached  300  level,  where  Lizzie 
and  Hesperus  veins,  under  lease  from  Davis- 
Daly,  will  be  crosscut.  Production  halted 
until  copper  market  improves.  John  D. 
Pope,  superintendent. 

TUOLUMNE  COPPER  (Butte) — Sinking 
Sinbad  shaft  of  Main  Range,  now  100  ft. 
below  800  ;  to  cut  Spread  Delight  fissure 
on  1000  and  1200  levels;  expect  to  reach  ob- 
jective about  July  15.  Crosscutting  for 
vein  on  1000  level  will  be  pushed  simul- 
taneously. Daily  tonnage.  100.  Mose  Little, 
superintendent 

NEVADA 
Elko   County 

ELKORO  (Jarbidge) — Started  100-ton 
mill  Mar.  1.  1918.  Grinding  with  March  and 
Hardinge  mills.  Cyanide  process  consists 
of  Dorr  counter-current  system,  followed  by 
filtration  with  Oliver  continuous  filters. 
Ore  from  Long  Hike  mine  giving  excellent 
recovery.  Owns  or  controls  75  claims  in 
district,  principal  being  Long  Hike.  Starlight 
and  O.  K.  O.  B.  Perry,  general  manager ; 
E.  A.  Austin,   resident  manager. 

JARBIDGE  NEVADA  MINING  (Jar- 
bidge)— Will  use  flotation.  Company  states 
saving  higher  with  cyanide,  but  ore  devel- 
oped insufUcient  to  justify  much  greater 
cyanide    installation    expense. 

Lincoln    County 

PIOCHE  DISTRICT  shipments  during 
week  ended  Apr.  17  were:  Prince  Con- 
solidated. 26  cars;  Virginia-Louise.  10  cars; 
Harney  (Stindt  and  Donohue  lease),  one 
car. 

BLACK  METAI^  < Pioche)— Completing 
hoisting  equipment,  preparatory  to  shipping 
ore,  already  broken  in  stopes. 

H-\RNEY  (Pioche) — Stindt  and  Donohue 
lease.  Rich  orebody.  first  encountered  two 
months  ago.  increasing  in  size  and  con- 
tents with  depth.  Vein.  3  to  9  ft.  wide, 
carries  gold,  silver,  lead,  and  copper.  Smelt- 
er returns  on  April  shipments  about  S16.- 
000  :  24  men  employed.  On  Big  Five  lease, 
sinking  shaft  to  intersect  orebody  encoun- 
tered on  adjoining  Stindt  and  Donohue 
lease. 

VIRGINIA-LOUISE  (Pioche)  —  Shipned 
during  March  1650  tons  of  fluxing  ore. 
Davidson  orebody.  recently  encountered 
on  2d  level,  proved  length  of  220  ft.  fol- 
lowing high   grade  on    4th   level. 

Nye    County 

TONOPAH  SHIPMENTS  for  week  ended 
Apr.  12  were  7620  tons  of  estimated  gross 
milling  value  of  $129,540,  comparing  with 
7072  tons  the  previous  week.  Producers 
were:  Tonopah  Belmont.  2492  tons:  Tono- 
pah  Mining.  1050  ;  Tonopah  Extension. 
2100;  West  End.  957:  Jim  Butler.  114; 
Montana.  277:  Tonopah  Divide.  420;  Mac- 
Namara,   210;   North  Star,   52  tons. 

NEW    MEXICO 

Grant    County 

NEW  MEXICO  CALUMET  MINING 
(Pinos  Altos) — Mining  ore  from  Langston 
and  transporting  to  mill  one  mile  distant ; 
ore  is  complex,  carrying  gold,  silver,  lead, 
copper,  and  zinc.  Mill  is  nearing  com- 
pletion. 

A.  R.  DAVIDSON  (Pierro) — Shipments 
of  good-grade  copper  smelting  ore  being 
made :  milling  ore  is  being  blocked  out  also. 
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HANOVER-BESSEMER  MINING  (Fi- 
erro)— Shipments  of  iron  ore  continue  at 
rate  of  800  tons  per  day. 

BLACK  HAWK  MINING  AND  MILL,- 
ING  (Hanover) — Subst.inti;il  htadframe 
erect.'d  on  No.  1  shaft,  now  down  fiO  ft., 
on  rombination  claim.  Shaft  on  "9'"  claim 
down  40  ft.,  where  zinc  sulphide  is  found. 

EMPIRE  ZINC  (Hanover)— About  200 
tons  daily  being  put  through  dry  concen- 
trator :  tailings  are  stored  on  ground  for 
future  flotation   treatment. 

RRPI-BLIC  MINING  AND  MILLING 
(Hanover) — Developing  on  100.  150.  and 
200  levels.  Good  grade  milling  ore  being 
blocked  out.  Shipments  of  high-grade  zinc- 
sulphide  ore  being  made  at  rate  of  300 
tons  per  month.     Planning  for  mill 

UNITED  STATES  COPPER  (Hanover) 
— Shaft  No.  2  down  "00  ft.,  where  it  will 
be  enlarged  from  two  compartment  to 
three,    and    sinking    continued. 

BOSTOX-HECL.\  (Lordsburg)  —  Word 
received  from  Boston  to  begin  at  once 
construction  of  new  headframe  and  double- 
compartment  shaft  to  be  carried  to  .300 
level.  Contract  for  first  40  ft.  let.  tinder- 
stood  that  $75,000  has  been  sub.scriljed  for 
this  work.  R.  E.  Vandruff.  of  Lordshurg. 
is  president. 

L.\ST-CHANCE  (Lordsburg)  —  Pyramid 
Mining  Co.  on  Mar.  28  made  payment  of 
J  10.000.  being  the  third  on  account. 
Shipped  second  car  concentrates  during 
March. 

WILLIAM  DOCKER  AND  ASSOCIATES 
(Pinos  Altos) — Work  on  Docker  ground  in 
Bear  Creek  country  recently  started.  (Top- 
per-silver ore  has  been  shipped. 

NEW    TORK 

Saratoga  County 

MACO  DEVKI.,()rMENT  (B  a  I  1  s  t  o  n 
Springs) — Recently  incorporated  ;  will  erect 
frame  and  brick  buildings  and  install  ma- 
chinery at  Milton  and  Greenfield  to  mine 
feldsjiar;  cost  estimated,  $75,000.  Ells- 
worth H.  Cohen.  Schenectady.  N.  Y..  in- 
terested. 

.SOl'TH    nAKOTA 
Lawrrnre  County 

BOLGER  (Galena) — Incorporation  being 
perfected  to  take  over  this  and  adjacent 
ground.  Extensive  development  and  erec- 
tion of  mill  planned  this  year. 

HOMESTAKE  (Lead)  —  Erie  two-yard 
steam  shovel  purchased  for  handling  coal 
at    newly   constructed    bins. 

DARK  HORSE  (Trojan)  —  Leased  to 
Manion.  Stewart  &  Hairis  ;  already  shipped 
several  cars  to  Trojan  mill  Idle  for  15 
years. 

TEXAS 

DUDLEY  MINING  BILLS  VETOED  by 
Governor  Hobby.  First  bill  gave  st.ate  only 
$280  per  acre  royalty,  no  matter  what  min- 
eral found  :  second  provided  owners  of  rail- 
road-grant lands  either  pay  taxis  on  min- 
eral prospects  or  release  rights  so  prospect- 
ing could  be  resumed. 

BraxoH   County 

GULF  PIPE  LINK  CO.  (Frceport)  — 
Will  build  loading  docks  below  Freeport 
on  Brazos  River.  A  subsidiary  of  Gulf 
Refining  Co. 

Fort   Bend  Connty 

NEW  STRIKE  O.N  BLUE  RIDGE,  near 
Almeda.  bv  Gulf  Production  Co..  when  No. 
2  well  came  In  with  1000  to  2000  bbl  per 
day.  cau.«^ed  Intense  activity  in  buying 
leases.  Greater  portion  of  dome  covereil 
by  Has.xett   Blakely  farm  of  6000  acres.    No 

1  nbandone<l  eight  months  ago  by  Gulf 
Production  Co.  ;  drilling  for  two  years.     No. 

2  capped   awaiting    storage    facilities 

llarrU  County 

HUMBLE  OIL  AND  REFINING  CO 
(Houston)  —  Refinery  of  SO.OOO-bbl  rapacity 
to  be  built  near  Goose  (,'reek  ;  constructing 
eight  BS.oon-bbI  tanks  Ten  of  same  ca- 
pacity to  he  built  at  Webster  and  oil 
pumped  to  Goose  Creek  and  to  either  Gal- 
veston or  Teitns  City  IMpe  line  to  West 
Columbia  progressing,  and  line  to  Ranger 
surveyed. 

PITTSBURGH  STf-n-:!-  (  Houston)  — Will 
pstabllsh     big    warehouse    and     distributing 

ftlAnt.  I.  ft  G.  N  otion  she<1s  temporarily 
eairnl  until  permanent  location  secured  on 
Houston   ship   channel 

IT  A II 

Jnalf  Coanty 

SHIPMENTS  FROM  TINTIC  week 
ended  Apr  \9  amount  to  ISI  cars,  as  com- 
pare<I  with  IBS  cars  week  preceding:  19 
properties  shipping. 

EITKEKA  KINO  (Eureka)  —  Elected 
board  of  directors  at  stockholders'  meeting: 


Ray  Van  Cott.  (;  M.  Chiulos,  A.  E.  More- 
ton.  G.  W.  Bywater.  and  F.  J.  Silvester. 
Mine  in  good  condition  and  well  equipped. 
Will  consider  consolidation  with  recently 
formed  Paymaster  Mining  Co..  adjoining ; 
could  be  developed  through  Eureka  King 
shaft. 

MAMMOTH  (Mammoth) — Net  annual 
proceeds  rei)orted  to  hoard  of  equalization. 
$22,270.  (tToss  income,  $386,893.  from  21.- 
997    tons  of   ore    produced    in    1918. 

Salt  Lake  Count.v 

ALTA  CONSOLIDATED  (Alta)— Connec- 
tions made  with  Michigan-Utah  aerial 
tramway.  Good  shipping  season  in  pros- 
pect. 

LITTLE  COTTONWOOD  TRANSPOR- 
TATION (Alta) — Better  weather  making 
possible  clearing  ui>  of  narrow-gage  line 
from  Wasatch  :  hope  to  reach  South  Hecia 
bins    soon. 

SOUTH  HECLA  (Alta) — Stated  to  have 
1000  tons  of  ore  broken  and  awaiting  ship- 
ment. 

MONTANA-BINGHAM  (Bingham)— Ite- 
linquent  date  for  recent  assessment  of  2c. 
a  share  extended  from  Apr.  25  to  May  9. 
Two  assessments  antedating,  for  3  and  lOc. 
a   share   respectively. 

OHIO  COPPER  (Binghpm) — Operations 
suspended.  Production  amounted  to  5.000.- 
000    lb.    copper   yearly. 

UTAH  COPPER  (Bingham)^Prelimi- 
nary  figures.  March  output.  8.366.000  lb. 
coi)per.  lowest  in  vears.  January.  10.- 
335.000  lb.  and  February.  10,500.000  lb. 
making  quarterly  production  29,200.000  lb. 
Preliminary  figrures  from  quarterly  reports 
show  1918  profits  to  have  been  $18,945,780. 
$11.66  a  share,  as  compared  with  $29,984.- 
868.  $18.45  a  share,  for  1917. 

GARFIELD  CHEMICAL  (GarfieldJ  — 
Loss  from  fire  month  ago  said  to  be  placed 
at  $20,000  by  adjuster.  Greater  damage 
prevented  by  volunteer  fire  dei)artment. 
At  time  was  producing  about  150  tons  of 
sulphuric  acid  daily.  Present  production 
50  to  75  tons  daily.  Used  In  Utah  Copper 
leaching   plant. 

WOODLAWN  (Salt  Lake) — Main  tunnel 
in  1400  ft.,  and  management  encouraged  by 
opening  of  .some  ore.  (.Irizzlv  fissure  ex- 
pected in  125  or  150  ft.  Shipment  to  be 
made  from  new  ore  as  soon  as  roads  peiTnit. 

Summit    County 

PARK  CITY  SHIPMENTS,  week  ended 
Apr.  19.  1380  tons,  compared  with  1240 
week  preceding.  Shippers:  (Ontario  Silver. 
Judge  Mining  and  .Smelting.  Silver  King 
Coalition,  Silver  King  Consolidated.  Daly 
Mining,    and    Daly    West    in    order    named. 

GLEN-ALLEN  (Park  City) — Mill  to  be 
ready   for   operation    soon. 

IOWA  COPPER  (Park  City) — Assess- 
ment of  Ic.  a  share,  payable  May  19,  levied 
to  mi'ct  working  expense.  Some  ore  being 
taken  out  In  development.  Contact  ex- 
pected  soon   on    200   level. 

PARK-UTAH  (Park  City) — Suing  Judge 
Mining  and  Smelting  Co.  and  heirs  of 
David  Keith  and  Bankers  Trust  Co.  In 
regard  to  partitioning  Rattler,  Rattler  No. 
2.  and  Curtis  claims,  a.sking  that,  for  equi- 
table p,'irtltlon.  the  claims  be  sold  and  di- 
vided. 

SILVER  KING  COALITION  (Park  City) 
—  Ijirge  tonnage  being  produced  from  old 
workings,  and  new  ground  on  1300  level 
being  developiMl.  Work  begun  on  IR  lenses 
let   on   upper  levels. 

SILVER  KING  CONSOLIDATED  (Park 
City) — I,ead-sllver-zlne  ore  being  developed 
on  250  level  of  Comstock  section  for  new 
mill  :  at  present  working  only  one  shift 
owing  to  partlnll.v  frozen  water  supply 
Stockpiled  250  to  300  tons  of  zinc  concen- 
trates, averaging  37''^  zinc  Thavnes  Can- 
yon tunnel  in  9750  ft.  in  gray  limestone ; 
brv-liearing  n.ssures  expected  In  near  future 

Tooele  County 

I.N  DITGWAY  DISTRICT.  r.B  miles  from 
railroad,  work  being  done  at  Sliver  Quei-n. 
(from  which  small  shipment  made  f>f  silver- 
lead  ore  taken  nut  In  development).  Luckv 
Star.  Metal  Stales  Mining  and  others  Haul 
to  railroad  to  be  shortened  and  bettered 
by  completion  of  Lincoln  highway  over 
Johnson's   Pass 

LION  HILL  CONSOLIDATED  (Ophir) 
— Taken  over  by  Walter  B  Farmer,  of 
Boston,  under  foreclosure  proceedings,  and 
new  coinimm' — ophIr  Metal.s — forme<l.  cap- 
ilallxed  at  2,O0o,oiin  shares.  |mr  value  $2 
Old  ."lockhnld.rs  allowed  200.000  shares  at 
IBc.  a  share  under  certain  fixed  coi\dl- 
tlons  i)|».rnled  In  earlv  dnvs  bv  Marcus 
Daly  for  the  Walkers 


WASHINGTON 
Ferry   County 

LAURIER  MINING  CO..  in  Boundao' 
district,  leased  property  for  one  year  near 
Laurier.  close  to  international  boundary 
line,  to  C.  A.  O'Neil  and  five  associates,  of 
C^oeur  d'Alene  a.Dd  Butte.  Lessees  to  re- 
ceive first  $5  received  above  smelter  returns. 
75';  of  the  second  $5.  50';'r  of  the  third  $5 
and  10%  of  ever>thing  above.  Chiefly 
copper-silver   content. 

Stevens   County 

LEAD  TRUST  MIN^E  in  Northport  dis- 
trict is  installing  a  compressor,  engine,  and 
50-hp.  boiler.  Machine  drills  are  to 
be  used  in  advancing  Tunnel  No.  3.  350  ft. 
to  <'ut  vein  found  in  upper  workings. 
Lower  tunnel  in  200  ft  .  giving  depth  of 
500  feet. 

MYOMIXG 
Converse    County 

IN  MOSS  AGATE  AND  MI'LE  CREEK 
FIELDS,  situated  16  miles  west  from  Edge- 
mont,  S.  D..  several  wells  being  drilled  by 
larger  concerns  with  encouraging  results. 
Oil  reported  at  depth  of  1400  feet. 

THE  OHIO  OIL  COMPANY  has  brought 
in  its  second  well  in  the  Lusk  field  at  a 
depth  of  3460  ft.,  with  a  flow  reported  at 
1500  bbl.  per  day.  Pipe  line  is  to  be 
rushed  to  completion  and  will  connect  field 
with  Lusk.  a  distance  of  20  miles,  from 
which  point  it  will  be  shipped  to  refineries 
at   Casper. 

LORIMER  MINERALS  (Lusk) — Operat- 
ing under  lease  and  making  regular  ship- 
ment of  uranium  ore,  four  carloads  to  date 
Ore  averages  4%  uranium  oxide,  recovere.l 
from  quartzite  by  open-pit  methods. 
C.\NAn.\ 
Britinh    Columbia 

FLORENCE  SILVER  MINING  CO..  in 
Ainsworth  district,  announces  dividends 
will  be  quarterly  in.stead  of  monthly  and 
at  same  rate.  Mill  to  be  operated  con- 
tinuously :  three  shifts  employed.  Increased 
earnings  will  accumulate  a  surplus  abo-v 
dividend  requirements.  Silver  ore. 
Ontario 

ADANAC    (Cobalt) — Opening  oreshoot. 

BR.WBR  CONSOLIDATED  (Cobalt)  — 
Development  work  renewed  at  1400  ft.; 
promising  vein  encountered.  J.  H.  Black 
elected   director    in    place   of   F.    B.    Mercer. 

EDWARDS  &  WRIGHT  (Cob.ilt )— Un- 
watering  old  Grt  en  Meehan  mine:  will 
start  shipments   again. 

MI.NING  CORPOR/\TION  OF  CANAD.\ 
(Cobalt) — Production  for  1918  was  1,708.- 
252  oz.  of  sliver,  compared  with  4.485.541 
in  1917.  and  net  profits  were  $925,760.  as 
compared  with  $2,557,091.  .\mount  to 
credit  of  profit  and  loss  was  $3,025,347. 
as  against  $3,448,377  for  the  previous  year. 

OPHIR  (Cobalt)— High-grade  vein  4-in. 
wide  encountered  at  540  feet. 

COTTER  (Boston  Creek) — Willeston  Gold 
Mining  Co.  organized,  to  operate  this  prop- 
ert.v.  Additional  diamoiid  drilling  will  be 
undertaken. 

ONTARIO-KIRKI^VND  (Kirkland  Uake) 
— Shaft  down  320  ft.  High  record  estab- 
lished during  the  work,  sinking  120  ft.  and 
timbering  in  30  working  days.  Crosscut 
will  be  run  at  300  level  to  pick  up  vein 
which    left   shaft   at    175    feet. 

ANZAC  (Porcupine) — Dl.amond  drilling. 
Formerly  the  .\rirLstrong-Booth.  comprising 
eight  claims  adjacent  to  Penaurum.  Sur- 
face showings  good,  but  never  operated  ex- 
tensively. 

DAVIDSON  (Porcupine) — New  vein,  re- 
ported high  grade,  encountered  at  200  level. 

DOME  EXTENSION  (Porcupine)— Being 
developed  from  fith  level  of  Dome  and  ore 
zone   entered    .allowing   high    grade. 

McINTYRE  (Porcupine) — Sinking  drain 
shaft  from  lOOO  to  1500  level.  De\'elop- 
ments  at  1000  level  of  Plenaurum  reported 
favorable 

SO\"ERElGN  (Porcupine) — Funds  to 
rarT,v  on  developim-nt  furnl.sheH  by  sale  of 
300. 000  shariw  treasury  stock.  Contracted 
for    diamond    <lrilling. 

LUCKV  CROSS  (Swa.Mtika) — Taken  over 
by  Marigold  Mining  Co.  :  will  be  reopened, 
shaft  will  be  sunk  to  500  level  and  cyanide 
plant   added   to  mill 

CHI'RCHILL  (West  Shining  Tree)  — 
Purchased  two  additional  claims  adjoining, 
giving  total  of  236  acres.  Active  develop- 
ment  will  be  started   soon 

MKMCO 

OIL  LANDS  are  being  or  will  be  investi- 
gated hy  comnvl-saions  from  many  European 
nations.  Americans  ai^  now  exploring  dis- 
tricts in  Chihuahua  near  the  Durango 
l>order. 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Apr. 

Sterl- 
change 

Silver 

Apr. 

New 
York, 
Centa 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don. 
Pencj 

24 
25 
26 

4.6S';0 
4.6650 
4.6675 

lOli 
lOli 
lOli 

48 

48f} 
48 

28 

29 
30 

4.6750 
4  6650 
4  6575 

lOli 
lOli 
lOli 

481 
Jit* 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  p'-r  troy  ounce  of  bar 
silver,  999  fine.  London  quot.'Mims  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  tine. 


DAILY  PRICES  OF  METALS  IN  NEW    YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Apr. 

lytic 

Spot. 

N.  y. 

St.  L. 

St.  L. 

15.15 

4  85 

4.60 

24 

©15.20 
15  25 

t72! 

@4  90 
4  85 

©4  65 

6.05 

25 

®I5.30 
15.25 

t72! 

®4  90 
4  85 

4.60 

6.05 

26 

©15.30 
15.27} 

172! 

@4  90 
4  80 

4.60 

6  02} 

28 

©I5.32J 

t72! 

@4  85 

4  60 

6  025 

15.25 

4  80 

6.00 

29 

©15.30 

t72S 

©4.85 

4  575 

©6.025 

15.30 

4.75 

4,55 

30 

©15.35 

t72i 

©4.775 

©4.575 

6.00 

t  Government  price. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  apencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.  05c.  per  lb.  is  charged  and  there  are  other  extras 
lor  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0    1 2  5c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 

Apr. 

Copper 

Tin 

Lead 

Zinc 

Standard 
Spot    3M. 

Elec- 
tro- 
lytic 

Spot 

;m. 

Spot 

3M. 

Spot 

24 
25 
26 
28 
29 
30 

755      75!      805 

751       76         80; 

763      775      805 
765      76J      805 
765      765      805 

2255 
2265 

226 
226 
2261 

224} 
225 

225 
225 
2251 

24} 

24} 

24} 
245 
245 

23; 

23i 

24 
24 
24 

35 

35 

35} 
355 
35! 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
■terling  per  ton  of  224U  lb. 


Metal  Markets 

NEW     YORK — Apr.      30.      1919 

The  noteworthy  features  of  the  metal 
markets  this  week  were  an  increase  in  the 
business  in  copper  at  advancing  prices,  the 
exhibition  of  real  pressure  in  lead,  and  the 
failure  of  zinc  to  respond  to  a  fair  inquiry. 
In  none  of  the  metals  has  the  curtailment 
of  production  been  sufficient.  The  strength 
in  copper  is  due  more  to  the  firm  stand  of 
the  producers,  on  the  ground  that  present 
prices  are  at  or  below  cost  of  production, 
rather  than  to  any  improvement  in  the 
statistical   position. 

Transatlantic  freight  rates  remam  at  Ifn) 
IJc,  with  great  difficulty,  or  impossibility, 
of  obtaining  early  space.  Transpacific 
freights  are  unchanged  at  $15. 

The  highest  court  of  Germany  recently 
delivered  judgment  to  the  effect  that  con- 
tracts made  before,  or  extented  durmg.  the 
war  in  which  overseas  goods  are  concerned. 


are  to  be  regarded  as  canceled,  altered  con- 
ditions having  to  be  viewed  as  rendering 
them    permanently    impossible. 

British  papers  repeat  the  reports  in  Ger- 
man papers  that  zinc  production  in  Ger- 
many has  continued  large  and  is  now  in 
excess  of  the  domestic  demand.  The  War 
Metals  Co.  is  reported  to  be  delivering 
metals  to  consumers  at  prices  in  marks 
that  correspond  with  16c.  for  copper,  3.3c. 
for  lead,  50.5c.  for  tin  and  25c.  for  alumin- 
um. It  is  reported  that  the  stocks  of  cop- 
per and  brass  are  relatively  large,  and 
there  is  said  to  be  a  certain  amount  of  un- 
restricted trade  in  all  metals  without 
license,  especially  in  scrap  and  in  copp«r 
produced  by  German  mines. 

Copper — A  considerably  larger  volume  of 
business  for  domestic  account  was  trans- 
acted than  in  the  previous  week,  wire 
drawers  being  the  chief,  if  not  practically 
the  sole,  buyers.  Brassmakers  report  a  de- 
pressed condition  in  their  business,  and  in 
previous  weeks  they  covered  their  immedi- 
ate requirements  pretty  well.  It  was  in- 
timated in  our  report  last  week  that  the 
copper  offered  from  speculative  and  second 
hands  was  neai-ly  cleaned  up.  and  that  buy- 
ers would  have  to  go  to  the  lai-ge  producers. 
This  proved  to  be  the  case,  and  they  had  to 
pay  the  prices  asked  by  the  producers. 
The  latter  ceased  selling  on  the  basis  of 
15§c.,  delivered,  on  Apr.  24,  and  most  of 
them  raisetl  their  price  to  ISJc.  delivered, 
regular  terms,  but  that  was  shaded  by  a 
few  points  by  some  producers  until  Apr. 
30.  when  the  full  price  was  realized  on 
some  business  of  fair  size.  Right  through 
the  week  manufacturers  appai-ently  stood 
ready  to  take  larger  quantities  at  15gc., 
delivered,  equi\-alent  to  about  15.22Jc.,  cash. 
New  York,  but  no  producers  were  willing 
to  meet  such  bids.  There  are  not  many 
producers  who  are  getting  a  new  dollar 
for  an  old  one  at  the  present  prices  :  where- 
fore, the  firmness  of  their  attitude  at  pres- 
ent. However,  there  is  undisguised  con- 
cern over  the  failure  of  curtailment  of  pro- 
duction to  be  more  than  so  far  has  devel- 
oped. 

An  interesting  feature  this  week  wa.=i  the 
consummation  of  some  export  business,  for 
forward  shipment.  It  appears  probable, 
however,  that  this  business  is  to  be  re- 
garded as  involving  some  special  condi- 
tions rather  than  as  the  forerunner  of  a 
general  resumption  of  export  trade.  The 
real  market  price  in  London  appears  to  be 
10s.  or  so  below  the  nuotations  that  are 
cabled  from  the  Metal  Exchange. 

Copper  RhcetS' — The  base  price  of  copper 
sheets  is  225c.  per  lb.  Copper  wire  Is 
quoted  at  17(5)1750.  per  lb.  fob.  mill,  car- 
load lots. 

Tin,^ — The  .situation  remains  unchanged. 
Everybody  is  in  the  dark  respecting  the 
position  and  intentions  of  the  Government 
and  the  V.  S.  Steel  Products  Co.  The  situ- 
ation is  absolutely  in  the  hands  of  the 
Government.  It  is  foreseen,  however,  that 
there  are  bound  to  be  irregularities  when 
a  free  market  is  again  permitted,  and  it  Is 
considered  to  be  a  reasonable  demand  that 
the  Government  should  so  apprise  the 
trade  of  facts  that  it  will  be  able  to  make 
proper  preparations.  One  lot  of  tin  of  99  ■% 
gr,ide  turned  up  out  of  warehouse  this 
week   and   was  offered   at    71c. 

Lead — Heal  pressure  developed  in  this 
market,  which  ,is  not  of  speculative  char- 
acter, but  is  ascinbable  to  the  simple  facts 
that  the  production  is  being  maintained  at 
too  large  a  rate  and  that  lead  that  is  being 
produced  has  got  to  be  sold.  There  were 
numerous  rumors  of  the  Government  sell- 
ing lead  at  low  prices,  in  some  cases  ridicu- 
lously low.  There  did  not  seem  to  be  any 
authenticity  in  these  specific  rumors,  but 
it  is  probable  that  they  had  sufTicient  btisis 
to  justify  the  conclusion  that  the  Govern- 
ment is  in  some  way  spoiling  the  market, 
which  is  thin  anyhow.  On  Apr.  30  lead  was 
offered  by  first  hands  at  4.775c.  in  the 
morning,  without  finding  buyers,  and  late 
in  the  afternoon  it  was  offered  at    4.75c. 

Zinc — The  market  having  had  a  feeble 
advance  to  G.OBc.  some  galvanizers  ex- 
hibited considerable  interest  on  Saturday 
and  Monday.  Some  producers  refused  to 
talk  business  at  all  on  the  present  Kvel  of 
prices,    but   there   were    plenty    who    would. 


Those  who  quoted  6.05c.,  however,  failed 
to  get  orders,  which  were  taken  mainly  at 
fi.02ic.     On  Apr.  30  sales  were  made  at  6c. 

Negotiations  with  the  Government  for  the 
taking  over  of  its  stock  of  spelter  by  pro- 
ducers on  lines  similar  to  those  of  the  ar- 
rangement for  copper  are  under  considera- 
tion, but  no  further  progress  during  the 
last  week  is  reported. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $11  per  100  pounds. 

Other    Metals 

Alatntnum — Nominal  at   33c. 

Antimony — An  increase  in  the  volume  of 
business  was  repotted,  and  prices  were 
firmer.     We  quote  spot  at  6|i®7e. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — Quoted  at  $1.40  per  lb.  in  lots 
of  500  pounds. 

Xickel — Ingot.  40c.;  shot,  4  3c.;  electro- 
lytic, 45c.  per  pound. 

Quicksilver — Owing  to  increased  demand 
and  reduction  in  the  stocks  in  New  York, 
which  are  now  light,  this  market  was 
stronger.  We  quote  $75W'77  for  California 
virgin,  and  $73  for  Mexican  virgin.  San 
Francisco  telegraphs  $72.  demand  falf. 

Silver  and  Platinum 

Silver — Prices  remain  practically  un- 
changed. Shipments  to  London  for  the 
week  ended  Apr.  26  were  440.000  oz.  Lon- 
don cable  advices  are  to  the  effect  that  there 
has  been  no  change  in  the  value  of  the 
rupee  since  about  this  time  last  year,  but 
there  are  grounds  for  the  belief  that  a  fur- 
ther rise  is  possible. 

Mexican  dollars  at  New  York:  Apr.  24, 
77i  ;  Apr.  25.  77J  ;  Apr.  26.  775  ;  -'^.pr.  28, 
775  :   Apr.    29,    775  ;   Apr.    30,   77J. 

Platinum — Refined  ingot  was  in  strong 
demand    at    $100,    which    we    quote. 

Palladium — There  was  an  improvement  in 
the  demand  for  this  metal.  We  quote  $1221 
@125. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  Apr.  36 — Blende,  per  ton. 
high,  $41.60;  basis  60%  zinc,  premium 
grades,  $38(3137;  Prime  Western,  $36(5134; 
sludge.  $34(5)33;  flotation.  $31(5)30;  cala- 
mine, basis  40%  zinc.  $24(5)22.  Average 
settling  prices:  Blende.  $37.94;  calamine, 
$24.25;  all  zino  ores,  $37.35. 

Lead,  high,  $63;  basis  80%  lead.  $58(5) 
55  ;  average  si?-ttling  price,  all  grades  of 
lead,    $57.43    per   ton. 

Shipments  the  week:  Blende.  6847; 
calamine,  308;  lead.  1342  tons.  Value,  all 
ores  the  week.  $344,330.  Shipments  four 
months:  Blende,  178,419;  calamine,  4S80 ; 
lead,  24.906  tons.  Value,  all  ores  four 
months,    $8,908,150. 

Heavier  buying  by  Oklahoma  smelters 
recently  threatened  with  strike  indicates  a 
settlement   of  differences. 

With,  prices  still  lowering,  it  looks  as  if 
this  district  may  be  compelled  to  discontinue 
business.  Should  it  come  to  that,  it  may 
be  several  years  before  normal  resumption 
of  operations  will  be  possible. 

PlattevUle.  Wis..  Apr.  28— Blende,  basis 
60%  zinc.  $39.50  base  for  premium  grade 
and  $38  b.ase  for  high-lead  blende.  Lead 
ore.   ba.sis    80'^    lead.    $53    per  ton. 

Shipments  reported  for  the  week  are  2125 
tons  blende.  45  tons  galena,  and  856  tons 
sulphur   ore. 

For  the  year  to  date  the  totals  are  SI. 744 
tons  blende.  1720  tons  galena,  and  1917  tons 
sulphur  ore. 

During  the  week  2372  tons  blende  was 
shipped   to  separating  plants. 

Other  Ores 

>rolybdenum  Ore — No  business  was  re- 
ported. 

Mnncanese    Ore — Buyers    indicate    prices 

b.twe,-ti    SO   and    6nc.   per  unit 
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Tunitstrn  Ore^Therc  was  continued  ac- 
tivity, and  considerable  business  was  done 
at  $7  for  spot  and  J6  5I>  for  future  deliv- 
eries. Sales  were  chiefly  of  (^'hiiiese  ore. 
HiKh-PTJide  ore  is  hold  at  tlO'iill.  but 
buyers  are  unwilling  to  pay  any  such  prices. 

Pyrites — Spanish  pyrites  i.":  quoted  .it 
20Jc.  i>er  unit  for  furnace  ore.  ai.f.  New 
York  or  .any  South  Atlantic  or  North  At- 
lantic port. 


Iron   Trade   Review 

riTTSIllR(;ll — .\pr.     29 

*A  few  branches  of  the  finished-steel  mar- 
ket show  slightly  increased  volume  of  busi- 
ness, but  on  the  whole  the  market  is  even 
quieter  than  it  was  a.  week  ago.  In  sheets. 
several  large  interests  report  slightly  in- 
creased bookings  in  the  last  week.  In  one 
important  c;u5o  the  inerea-^ed  rate,  if  main- 
tained, would  p*'rmit  of  operations  at  tiO% 
of  capacity,  instead  of  at  the  pre.sent  50%. 
In  tubular  goods  there  is  a  slight  improve- 
ment in  buying,  and  in  the  oil-country 
goods  branch  of  this  trade  orders  are  prac- 
tically all  that  could  be  desired.  Active 
work  is  being  done  in  oil-country  develoi>- 
ment.  though  mercliant  steel  pipe,  boiler 
tubes,  and  similar  forms  remain  ilull. 

Although  there  have  been  frequent  refer- 
ences throughout  the  steel  trade  to  the 
prob.ibilities  of  there  being  an  "open  mar- 
ket." it  h.is  become  plain  that  the  leaders 
in  the  trade  have  no  such  expectations,  but 
intend  to  adhere  to  e.\isting  steel  |>rices 
until  there  is  a  change  in  conditions,  or  as 
long  as  they  are  able  to  do  so.  Their 
theory  is  that  no  great  increase  in  dem.ind 
would  occur  through  lowering  of  prices, 
that  investors  in  construction  work  of  vari- 
ous descriptions  are  not  ready  to  go  ahead. 
and  that  therefore  the  most  profitable  course 
is  to  maint.ain  existing  prices,  as  the  cur- 
rent e\-eryday  buyer  will  pay  them  .almost 
as   freely  as  he    would   pay   reduced    prices. 

As  rei>orted  a  week  ago.  the  steel  trade 
regards  the  Industrial  Board  price-stabili- 
zation plan  as  practicall.v  a  dead  is.sue.  .and 
no  interest  is  taken  in  the  so-called  "Peek- 
Hines"  controversy,  which  the  Washing- 
ton    dispatches    are    still     discussing 

Steel  Places  are  being  held  rigidly, 
nearly  all  the  reports  of  price  cutting  being 
found  to  be  without  founrlation.  or  to  refer 
merely  to  the  payment  of  commissions  to 
middle  interests.  Orders  offered  are  so 
small  individually  that  there  is  little  in- 
centive to  cut.  Buyers  interpret  the 
rigidity  of  the  m.arket  as  indicating  that 
profits  are  considerable,  or  proilucers  would 
not    be    so    afraid    of    precipitating    a    drop. 

Pig  Iron — Tn  eastern  Pennsyl\-ania  there 
is  actually  an  open  market  in  pig  iron,  with 
competitive  prices  being  quoted.  In  the 
western  Pennsylvania  and  Valley  district.s 
the  furnaces  reganl  the  market  as  open. 
hut  they  have  not  received  inquiries  of 
sufflcienf  size  to  justify  quoting  competitive 
ptires.  .and  the  market  is  quotable,  though 
largely  nominal,  at  the  prices  which  be- 
came effective  Mar.  21  The  largest  sales 
reporte«l  locally  Last  week  were  two  lots 
of  l'*^  ton.M  each  of  foundry  iron  and  one 
lot  of  'JftO  tons  of  high-silicon  hessemer. 
the  foundry  iron  going  at  the  regular  price, 
though  the  spoci.al  bea.semer  went  at  an 
extra  of  (t  n,';  per  ton.  In  keeping  with  the 
pre-war  differential,  rather  than  the  large 
differential  .allowed  under  war-time  regula- 
tions We  quote-  Bes.iemer,  $27  35;  basic, 
J2R  75  ;  malleable,  $2K. •.•,";  :  foundp.-,  »2fi.7B  : 
forge,  IS,")  7R,  fob  Vnllev  furnaces,  freight 
to  Pittsburgh  bclnir  }1.40. 

Sleel — A  large  steel  Interest,  usually  an 
important  factor  In  unfinished  steel,  re- 
ports that  it  has  had  no  inquiries  In  the 
last  week,  and  that  speciflcsxtions  on  con- 
tracts have  been  of  only  moderate  propor- 
tions Middlemen  reiwrt  practically  no  In- 
quiry. The  market  Is  (luotalile  at  regular 
prio-s:  Tllllels.  |.1»  ."i'l ;  shei-t  bars  ami  small 
billets.   142;   slab.»,    til;   rods.    $52. 

FerromangiMi^vr. — -Inqiiirv  Is  e»xlremoly 
light,  and  re-snie  offerlngM  take  care  of  all 
lnqulr>-,  l>elng  available  at  }llG«i'12li.  de- 
livered, for  80%,  whereas  the  producers' 
asking  price  Is  IIRO.  Spiegelclsen  Is  nomi- 
nal at  about  140  for  re-salo  IS"^!,  shipping 
point, 

Cok» — ThP  ronnellsville  coke  mnrk.l  hn.s 
not  deollne«l  in  the  last  we.k.  I)iil  Is.  If 
anything,    a   shade   qiendler     this   being   due 

lo      the      pmdii*-'" ,.-, ..;!,.,. .,i(       program 
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furnacv,   with  conlntct  settleiiMMim   Idiely   In 


be  made  at  about  J4  for  May  deliveries. 
One  operator  has  given  up  a  contract  rather 
than  accept  the  price  for  M.ay  coke  in- 
sisted upon  by  the  furnace,  this  being  below 
J4.  Spot  foundry  coke  is  $4.25(}j  fi.  depend- 
ing on  brand,  .all  prices  being  per  net  ton 
at  ovens.  The  byproduct  ovens  are  not  of- 
fering any  coke  in  the  market. 

MONTHLY  AVERAGE  PRICES  OF  METALS 


STOCK  OUOTATIONS 


Silver 

New  York 

LoDdoD 

1917 

1918 

1919 

1917 

1918 

1919 

J>n 
Feb 

Mar 

April 

ruSJ.  : 

July.     . 
AUK 
9ept  ... 
Oct 

Nov  ... 
Dec... 

75 , 030 
77,5S5 
73   861 
73   875 
74.745 
76  971 
79  010 
85.407 
1(X).740 
87.332 
85  891 
85  960 

SS    702 
S5   716 
88  082 
95   346 
99   50S 
99   500 
99   625 
100   292 
101. 125 
101. 125 
101. 125 
lot    125 

101.125 
101    125 
101    125 
101.  l-'.-i 

3fi  682 
37  742 
36   410 

36  963 

37  940 

39  065 

40  110 

43  418 
.50  920 

44  324 
43  584 
43  052 

44    35f. 

42  792 

43  620 

47  215 

48  980 
48  875 

48  813 

49  077 
49  500 
49  500 
48  969 
48  492 

48  438 
48  027 
48   171 

4  s    S8fi 

Yev. 

81  417 

96  772 

40  SSI 

47  516 

troy.  999  One: 


New  York 

L,oDflon 

Electrolytic 

siaodard 

F.lectrolytic 

1918 

1919 

1918 

1919 

1918 

1919 

Jan 
Feb     . 
Mar.  . 
April. 

July... 

Aug..  . 

Sept.. 
Oct  .. 
Nov.... 
Dec. . . 

23  500 
23  500 
23  500 
23  500 
23.500 
23  500 

25  904 

26  000 
26.000 
26.000 
26.000 

(a) 

(0) 
16  763 
14  856 
1.5  246 

110  000 

110    000 
110  000 

no  000 

110   000 
110  000 
119  913 
122   000 
122  000 
122  000 
122  000 
lis  447 

92  238 
78  700 

76  821 

77  .IIIO 

125  000 
125  000 
125  000 
125  000 
125  000 
125  000 
134  913 
137  OOO 
137  000 
137  000 
137  000 
133  167 

106  619 
95  700 

82  071 

S2.2(ll> 

Year 

24  628 

115  530 

130  507 

(a)  No  Market. 


New 

York 

London 

1918 

1919 

191S 

1919 

January   

February 

85  500 
92.000 

(a) 

C) 

(a) 

(0) 
<0) 

(a) 
(a) 
(a) 
(« 

(0) 

67.702 

66  801 

67  934 

72  500 

293  227 
311    525 
318  875 
329  905 
364  217 
331  925 
360  347 
380  900 
343  905 
335  543 
323  .5.50 

248  557 
223  963 

October 

Av.  year 

(a) 

.330  138 

(a)  No  average  computed. 


Lead 

.Vcw   York 

St.  Loula 

l.ondon 

1918 

1919 

1918 

1919 

1918 

1019 

6  78J 

S  433 

6  684 

S  3I« 

29  no 

37  227 

6  97: 

5  06' 

6  89! 

4  78' 

29  00 

28  675 

March  

7  20 

S.22I 

7  09 

4.992 

29  00 

27  952 

April 

May 

6  77: 

4  9S2 

6  70 

4   72L 

29  00 

.M   sss 

a  811 

6  70 

. 

29  00 

June 

7  61 

7  51 

29  00 

July  

8  03! 

7.7,51 

29  00 

AuKUSt 

8  091 

7,751 

29  00 

September- . 

8  051 

7  7.51 

29  00 

8  051 

7  751 

29  00 

8  0.51 

7  751 

31  30 

December... 

6  504 

6  324 

40  00 

Year 

7  413 

7  223 

30  10 

New  York    1 

St.  LouU      1 

Spaitar 

1918 

1919 

1918 

1919 

1918 

1919 

7  836 

7  J72 

7   661 

A  933 

54  11011 

56  045 

7  814 

»  923 

7   RM 

S  373 

>4  mm 

46    l.'iO 

Marcb  . 

7  461 

S  500 

7   2.SB 

6    ISO 

54   000 

38   .500 

April 
May 

8  890 

r.  4I1.-1 

6  715 

11    11  1 

>4  mio 

.11.    MS 

7  314 

7   114 

54  000 

June . .  . 

8  021 

7  791 

54   OOO 

July  

8  688 

8  338 

54   000 

B  985 

8  S3S 

54  ono 

.Soptcmbar 

9  442 

9  092 

,4   1100 

October 

8  801 
i  491 

8  4«l 

54  000 

Nonmbar 

8.141 

14    too 

Decemtwr  . 

S   IN 

7.813 

M  050 

Year 

8  169 

7   890 

54   180 

■ 



No   2 

'Wr 

BnniiMrt 

Bailet 

roiiDdry 

1918 

1919 

1918 

1919 

1918 

1919 

Juuarr     . 

$37  3S 

t»»  ao 

*»3  95 

(31  40 

$33  0.'. 

$33   40 

rabruary  . 

^n 

33  95 

31   40 

33   lis 

32   40 

Mareh        . 
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Copper-Smeltery  Slag  From  the  Microscopic 
And  Chemical  Point  of  View 


By  C.  G.  MAIER*  and  G.  D.  VAN  ARSDALE+ 


Considfirafwn  of  the  subject  demonstrates  that 
the  available  methods  for  studying  the  problems  of 
the  real  constitution  and  the  mutual  behavior  of 
fused  slag  and  mattes  are  limited.  Investigation 
of  solidified  slags  is  comparatively  simple,  although 
data  on  this  phase  of  the  subject  are  incomplete. 
Conclusions  from  such  work  must  be  of  limited 
applicability  to  the  fused  state;  but  if  the  limita- 
tions are  kept  constantly  in  mind  much  can  be 
learned.  The  method  pursued  in  the  investigations 
described  %ua^  a  combined  microscopical  and  chem- 


ical one,  and  it  has  been  found  capable  not  only 
of  yielding  results  from  tvhich  more  or  less  definite 
conclusions  could  be  formulated  as  to  the  mode 
of  occurrence  of  copper  in  slags,  but  it  has  also 
disclosed  the  possibilities  of  obtaining  a  more  exact 
knowledge  of  some  of  the  usual  smelting  phe- 
nomena. The  authors  present  discussions  and  con- 
clusions zvith  respect  to  (1)  the  different  forms 
in  which  copper  occurs  in  the  slags  examined  and 
the  relative  amounts  of  such  different  forms, 
and  (2)  reasons  for  the  occurrence  of  these  forms. 


ANUMBER   of  theories   have   been   proposed   as   to 

/-*  the  form  in  which  copper  occurs  in  slag,  and  as 
-A.  Jl  an  excellent  review  of  the  published  work  on 
the  subject  has  been  compiled  by  F.  E.  Lathe,'  it  is 
unnecessary  to  reiterate  discussion  of  previous  opin- 
ions. Comment,  however,  may  be  made  on  some  of  this 
published  material,  from  the  standpoint  of  the  work 
summarized  in  the  present  paper.  Lathe's  summary 
has  been  utilized  as  well  as  the  original  articles. 

W.  A.  Heywood'  has  illustrated  by  graphic  method 
the  relationship  between  the  copper  content  of  matte 
and  its  corresponding  slag.  The  impropriety  of  speak- 
ing of  the  solubility  of  matte  is  emphasized  in  a  suc- 
ceeding paragraph.  For  the  same  reasons,  and  al- 
though there  is  doubtless  a  relationship  between  the 
grade  of  matte  and  the  copper  content  of  slags,  this 
should  be  considered  more  as  a  rough  practical  assump- 
tion of  condition  rather  than  a  true  relationship.  Lathe 
sums  up  L.  T.  Wright's'  reasons  for  doubting  that  all 
the  copper  in  slags  is  in  the  form  of  prills  of  matte  as 
follows : 

"1.  That  matte  did  not  separate  from  slag  kept  in 
the  molten  state  even  for  a  long  time." 

As  a  matter  of  practical  experience,  it  seems  estab- 
lished that  increased  settling  of  some  slags  results  in 
a  separation  of  suspended  copper.  On  the  other  hand, 
increased  settling  of  other  slags,  under  other  conditions, 
as  in  Wright's  work,  does  not  result  in  any  settling  out, 
although  it  may  be  assumed  that,  in  both  cases,  sus- 


•Assistant  chemist,  research  department,  Phelps  Dodge  Corpora- 
tion, 99  John  St.,  New  York. 

tConsultins  Chemist.  Phelps  Dodge  Corporation.  99  John  St..  X.  Y. 
'■Eng.  and  Min.  Journ.,  1913,  Vol.  100,  p.  213. 
'Eng.  and  Min.  Journ.,  1904.  Vol.  77.  p.  395. 
'Trans.  A.  I.  M.  E.  1909,  Vol.  40.  p.  492. 


pended  copper  is  present.  It  is  reasonable  to  believe 
that  the  cause  for  such  different  action  may  be  found 
by  a  microscopic  examination,  as  indicated  later,  and 
that  the  use  of  the  method  of  determining  suspended 
copper,  to  be  described,  will  give  the  theoretical  limfl 
to  which  any  particular  slag  can  be  settled. 

"2.  That  no  concentration  of  the  valuable  metals 
was  possible  by  elutriation  after  fine  grinding." 

It  is  possible  with  some  slags  to  make  a  separation 
by  flotation,  after  fine  grinding,  of  suspended  sulphide 
constituents. 

With  respect  to  the  fact  that  the  proportions  of  gold, 
rilver,  and  copper  in  slag  are  often  different  from  those 
of  the  accompanying  matte,  it  has  been  found,  in  the 
slag  examined,  that  unaltered  matte  inclusions  are 
comparatively  rare.  The  proportions  of  gold,  silver, 
and  copper  in  the  altered  sulphide  inclusions,  visible 
under  the  microscope,  would  certainly  be  expected  to 
vary  from  those  in  the  original  matte. 

J.  Parke  Channing  and  J.  E.  McAllister',  in  comment- 
ing on  Wright's  work,  were  of  the  opinion  that  a  con- 
siderable part  of  the  copper  entered  the  slag  as  oxide 
or  silicate,  and  not  as  sulphide.  Although  this  may 
be  true  of  Wright's  slags  and  of  those  at  the  Tennessee 
Copper  Co.,  spoken  of  by  Channing,  it  seems  certain 
that  this  is  not  the  case  for  the  slags  under  present 
consideration. 

F.  A.  Sundt',  from  results  at  Chilean  smelteries, 
finds  a  relationship  between  the  copper  content  of  the 
charge  and  that  in  the  slag.  T.  Kiddie'  used  treatment 
with  dilute  sulphuric  acid  as  a  method  for  direct  de- 

'Trans.   A.  I.  M.  E.  1910.  Vol.  41,  p.  S83. 
'Eng.  and  Min.  Journ.   1910,  Vol.  89,  p.  1097. 
'Journ.   Can.  Min.  Inst.,  1911,  Vol.  14.  p.  487 
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Fig.  I.  Malle  to  tonvertPr.  tinctrhcd.  The  Ifilnnd?  of  UkIU  iiinlorlnl.  surroiimloH  by  tinrk  outlines,  arc  FcS  constituent,  poll.ihol  In 
r«'llcf.  Flit.  2.  Kcvcrbcrntiirv  mntte.  iinetrhod.  I'lcturc  taken  nitli  \V.  &  W.-Il.  filler,  to  show  more  elenrly  IlKliter  KeS  constllu- 
ent  Bfl  Ulnndf  in  Kr..iih.l  i.iasa  of  copiMT-siilpliltle  constituent.  The  Hiirlt  spots  arc  r.ivltles.  wlileh  may  have  been  orlitlnnlly  present, 
or  more  pr.  i  to  brenklne  out  h.-\r.ler.  but  more  brittle   Fe--^  constituent  diirlnK   polishhiK.        Fig.    3.      llliist-furninc   matte, 

tmelrhed.     'I  i  .    of  the  C'u,.S  constituent  In   the  crounil   muss    Is    rli.irarterlstli .    .in. I    should    be    compared    to    Inter    HKUres 

showlne  suli  i   ■   In   sI.iks,        Fig.    I.      Ill.ist-rurnnre   miitlc.    unelchcd.        FIk.    .'..      White    metnl.      TInte.l    by    sinndinc    In    air 

nnd   l>if"i  I'  '.     *   W,-H.   niter  was  used   In   taking  this  picture,  as  dark  areas  are   nearly   indistinguishable  from   the   light 

by  wl.i'      1  .•;inillnrlty  between  light  constituent  and  ba<kground   of   matte.        Fig.    «.      niast-furnace  .slag,    chilled,    unetehed. 

A  suli  i  n  la  shown  which  Is  practically  unaltered  matte,  as  seen  by  comparison   with  Fig,   3.      Noto  large  slic  of   Inclusion, 

nnd   1  iin  of  mn'Jtltii' rt-:  h-  .tsyir.iflc  gravity,  as  seen   by    the   distension    of    globule    at    bottom.         Fig.    7.      Ula.st-furnace 

in.  i.(i..l.      ;■!  ....    ,  |,,sion_  n-ith  nttached   gas  bubble  at  top.  nnd   surroimded  by  minute  bubbles  in  body  of 

n.slltuent.        Fig.    .S.   neverberalory   slag,   chlllid.   etched    with    IIF.      Small    sulphide    In- 
I'.n  of  iron  sulphldo  containing    material    from    residual    copper-sulphide    constituent    by 
'hilled,    unetehed.       Only  traces  of   Iron-sulphide  constituent    remain,    wirti    wcll-deflned 
I  Tiasslmllateil   ihargc   Is   ovldcnl  In  the  body  of  the  slag  os  white  and  dark  aiKtts.        Fig,  10. 
.\n   exrellent    iUu.'<iratlon   of  gas  bubbles  remaining  after  complete  elimination  of  Iron-sulphldo 


few    reniiiini 

Iv  magnitle.l 

.c         Fig.    9. 

fl'll   "f   niinuto  bubbles  r 

niast-furnaco  slag,  rhilb 


iinetrbefl. 


constituenL  Fig.  II  HIast-furnacc  slag,  rhiiicd,  un'Mibed.  horizontal  sertlnn.  A  sviiidiide  Indu.olon  free  from  iron-sulphldc  con- 
stituent, .tome  undigested  charge.  Fig  12.  Kevcrberatory  slag,  etched  with  IIF.  The  relationship  of  the  sulphide  Inclusion,  and 
Its  attached  gaa  bubble,  to  th«  ▼ertlcol  string  of  free  gas  bubbles.    Is   clearly   indicated.      Skeletal   crystals   of  magnetite   forming  on 

solldincation  show  excess  of  FeiO>. 
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termination  of  oxide  copper  in  slags.  It  is  known  that 
ferric  iron  will  cause  the  solution  of  sulphide  copper, 
and  that  ferrous  sulphide  can  precipitate  copper  from 
solutions.  Slag  samples,  as  usually  obtained,  contain 
ferric  iron  and  at  least  some  matte  particles,  so  that 
the  method  for  determining  oxide  copper  in  slag  can- 
not be  accepted  as  accurate  in  every  case. 

C.  A.  Grabiir  classifies  slag  losses  as  physical  and 
chemical,  "the  former  consisting  of  those  due  to  poor 
settling,  insufficient  difference  of  specific  gravity  of 
matte  and  slag,  and  gas  flotation";  but  he  considered 
that  "all  of  these  were  small  under  normal  conditions. 
The  chemical  losses  might  be  due  to  the  formation  of 
copper  oxide  or  to  solution  of  metals  and  sulphides." 
The  last  he  considered  most  important.  The  experi- 
ments here  under  review  indicate  that  gas  flotation  is 
an  important  cause  of  trouble  in  the  slags  examined. 
Copper  truly  dissolved  in  slag  is  also  an  important 
factor,  so  much  so  that  in  these  slags  it  was  reasonable 
to  conclude  that  the  two  factors  are  the  principal  ones, 
and  that  others  are  negligible. 

W.  A.  Wanjukoff"  gives  the  results  of  an  elaborate 
series  of  direct-solubility  determinations  by  fusion  in 
the  laboratory,  including  the  effect  of  variations  of 
bases  and  acidity.  Some  of  the  photographs  appended 
to  his  original  article  show  inclusions  which  would  war- 


ticles  (Group  1)  may  be  found  obviously  as  micro-  or 
macroscopic  particles.  The  copper  microscopically  in- 
visible may  be  divided  as  Group  2  (ultra-microscopic 
particles  or  coUoidal  solutions  or  suspensions),  and  as 
Group  3  (true  solutions).  The  possible  forms  of  oc- 
currence under  each  main  heading  are  as  showTi  in 
the  next  horizontal  division  of  the  diagram.  The  actual 
observed  occurrences  and  conclusions  are  as  showTi  in 
the  next  horizontal  division,  and  the  indicated  lines  for 
experiment  are  shown  next  below. 

Visual  distinction  between  Group  1  and  Groups  2  and 
3  may  be  made  directly  by  the  microscope  in  a  qualita- 
tive way;  and,  based  on  microscopic  evidence,  a  chem- 
ical method  has  been  worked  out  which  it  is  believed 
can  be  used  to  distinguish  quantitatively  between  par- 
ticles of  mechanically  retained  matte  or  copper  sul- 
phide and  that  dissolved  either  as  true  or  colloidal  so- 
lution. 

Visual  Evidence  as  to  Suspended  Sulphide 
Inclusions 

That  the  matte  and  other  sulphide  inclusions  in  slag 
may  be  readily  recognized,  microphotographs  of  matte 
and  white  metal  have  been  made.  Figs.  1,  2,  8  and  4 
show  the  appearance  of  polished  surfaces  of  mattes  of 
from  30  to  40%    Cu,  consisting  essentially   of  a   blue 


TABLE    I,      COPPER   IN 

SLAGS 

Microscopically 

Visible 

Invisible 

Physical  Forms 

Group  I 
VlfcVo*  1  ^^^P^*^  particles 

Group  2 
f  Ultramicroscopic  particles 
\  CoUoidal  solution 

Group  3 
True   Solutions 

Possible  Forms 

(Matte) 

Cu.S 

Cu 

Dissolved 
FeS 

(") 
Matte 

Cu,S 

Cu 

Oxides  and 
aiicates 

Cu~S 

Cuand 
Oxides 

CuO°}    (SiO.) 

Cu.O  1     /  Fe^O, 
CuO    /    I  Al^Oa 

Actual  occurrence     as     observed     or 
concluded 

Occa- 
sional 

Usual 

Seldom, 
oxides  or 
silicates 
not  ob- 
served 

If  so,  very 
amount 

Very  im- 
probable 

Prob- 
able 

Improb- 
able 

Prob- 
able 

Improb- 
able 

Improbable 

Improbable 

Indicated  lines  for  experiment 

f  Temperature 
Settling  by  control:            ^Density 

i  viscosity 
Prevention  of  flotation. 

Coagulation  and  Settling 

Salting  out: 

By  variation  of  constitution. 
By  additional  agents. 

(i)  Matte  is  a  variable  complex  material  containing  at  least  two  constituents,  one  of  which  is  readily  attacked  by  FejOj,  and  it  is  not  proper  to  speak  of  its  sol- 
ubility as  such.    There  must  also,  therefore,  be  a  limiting  size  to  the  matte  particles,  below  which  they  cannot  exist  in  suspension. 


rant  doubt  as  to  the  accuracy  of  certain  of  his  conclu- 
sions on  the  relationship  between  the  total  copper  con- 
tent and  the  true  solubility. 

J.  W.  James"  concludes  from  the  reduction  of  copper 
content  of  converter  slag  (passed  into  a  reverberatory) , 
by  treatment  with  green  poles,  that  much  of  the  copper 
must  have  been  present  as  oxide.  It  is  probable  that 
this  effect  may  have  been  due  to  eliminating  the  factors 
causing  the  gas  flotation  of  particles,  to  be  referred  to 
subsequently.  The  reduction  of  residual  copper  by  the 
addition  of  pyrite,  after  this  poling  treatment,  might 
be  equally  an  indication  of  dissolved  copper  present  as 
sulphide,  which  is  reduced  by  the  addition  of  pyrite, 
as  in  experiments  to  be  described. 

Mr.  Lathe's'"  determinations  of  oxide  copper  are  open 
to  the  same  objections  as  Mr.  Kiddie's.  The  method  of 
determination,  though  possibly  giving  correct  results 
on  some  slags,  will  certainly  not  do  so  on  others. 

As  a  preliminary  to  the  presentation  and  discussion 
of  results.  Table  I  has  been  compiled.  Granting  that 
copper  in  slags  may  exist  in  two  forms,  visible  and  in- 
visible under  the  microscope,  the  first  or  visible  par- 


776. 


''Eng.  and  Min.  Journ.,  1910,  Vol. 
'Metallurgie,  1912.  Vol.  9,  p.  1. 
^Eng.  and  Min.  Journ.,  1914,  VoL  97,  p.  1114. 
"Eng.  and  Min.  Journ.,  1915,  Vol.  100,  p.  215. 


(dark)  eutectlferous  background  with  yellow  (light) 
islands  of  iron  sulphide.  This  identification  may  be 
accomplished  with  two  etching  agents,  sulphuric  acid, 
which  attacks  the  iron  sulphide  constituents,  and  silver 
nitrate,  which  precipitates  silver  and  silver  sulphide 
on  the  Cu.S-containing  constituents. 

For  comparison.  Fig.  5  shows  a  white  metal  of  75% 
copper,  which  consists  of  a  ground  mass  of  copper  sul- 
phide (probably  containing  dissolved  copper)  with  a 
more  readily  oxidizable  eutectlferous  background  (FeS 
-)-xCu,S),  corresponding  to  the  ground  material  in  Figs. 
1,  2,  3  and  4.  These  two  phases  of  white  metal  are 
difficult  to  identify  microscopically,  inasmuch  as  the 
ordinary  etching  agents  attack  them  with  practically 
the  same  activity,  and  the  color  of  the  freshly  polished 
surface  is  nearly  a  uniform  steely  blue.  For  this  rea- 
son, the  pictures  of  inclusions  in  slag  do  not  ordinarily 
show  constituents.  On  slow  corrosion  in  air  (particu- 
larly laboratory  fumes)  however,  the  constituent  con- 
taining iron  sulphide  becomes  covered  with  a  thin  red- 
dish film,  probably  consisting  of  Fe.,03.  Appropriate 
color  screens  and  color-sensitive  plates  may  then  be 
used  to  distinguish  between  the  phases. 

The  examination  of  polished  slag  sections  soon  re- 
veals the  fact  that  matte,  as  such,  and  similar  to  Figs. 
1,  2,  3  and  4,  occurs  only  seldom,  whereas  it  is  usual 
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FIk.  13.  ReverbPralory  sing,  elrhwl  with  HF  nnd  rppollsihcd.  Note  nppnrcnt  dlKlnlPKrntlon  of  sulphide  Itii-hislon  Fl(t.  H.  I.lmpid 
ronverter  sing,  unftchrtl.  Thp  bubble  nepms  to  hnvo  boon  ronnncd  by  the  nolldlDrntlon  Just  iit  point  of  li'.ivlnB  pellet  of  sulphide  to 
which  It  Is  nltarhe<l  KIb  I  "i.  I.lmpid  revcrbcrnlory  slog,  uni'trlied.  The  clean  buhhlp  nt  the  top  may  have  left  the  lower  ono 
Just  before  solldinrnllon.  KiK.  IS-  I.lmpid  revcrberalory  slag,  unetrhed.  Sulphide  Inrluslon..  a  mere  shell.  FIk.  17.  Ponverter 
slag,  unetrhed.  The  sulphide  pellet  was  very  large.  Fig.  18.  Converter  slag,  unetehe<l.  Fig  lO.  Iteverberatory  slag,  etched  with 
IIF.  Obs  passage  In  sulrlil'l"  Inclusion,  lending  to  bubble  nl  top.  Is  of  Interest.  Fig.  20.  Hlnsl-furnace  .slag,  chilled,  etched  with 
HF  For  comparison  with  Fig  19  Fig.  21.  Keverberatory  slag,  etched  with  HF.  The  eutectold-llke  appearance  of  the  sulphide 
Inclusion  shows  the  ix.snllilr  variation  of  copper  content  even  In  copper-sulphide  constituent  alone.  Fig.  22.  Reverberatory  slag, 
etched  the  HF.  A  horlxonlal  section  which  accidentally  cut  a  (ulphlde  Inclusion  and  atlnrhed  gas  bubble  near  top,  so  that  only 
ring  of  sulphide  Is  visible  Fig.    23.      Ponverter  slag.   unetche<l.     The  position  of  the  bubbles  In  the  two  sulphide  Inclusions,  In  Ui« 

same    plane.    Is   plgnlflcant    evidence    of   the    flotation    efferi.    as    disilnguished  from  luirely  accidental  cavities.     Fig.  24.     Blast-furnace 
rlag,  unetched.     The  presence  of  metallic  Cu  In   the  sulphide  Inclusion  Is  to  b"  particularly  noted. 
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to  find  considerable  numbers  of  particles  of  copper  sul- 
phide constituent,  similar  to  the  copper  sulphide-iron 
sulphide  eutectoid,  appearing  as  the  background  of 
matte  in  Figs.  1,  2,  3  and  4. 

This  fact  is  strikingly  illustrated  by  a  comparison  of 
Fig.  6  with  the  subsequent  pictures.  Fig.  6  represents 
a  rare  case  where  the  matte  has  been  preserved  practi- 
cally intact.  It  is  especially  interesting  to  note  a  sepa- 
ration of  constituents  by  specific  gravity  while  still 
partly  liquid,  as  is  evident  from  the  small  projection  at 
the  bottom  of  the  matte  globule,  containing  FeS  con- 
stituent. Fig.  8,  a  much  higher  magnification,  shows  a 
partly  altered  inclusion.  Cu,S  (or  Cu,S  +  X  Cu)  Cu^S 
—  FeS  eutectoid  and  FeS  constituent  are  seen  together, 
illustrating  the  process  of  disappearance  of  the  iron- 
sulphide  islands.  In  Fig.  7  the  disappearance  of  the 
iron-sulphide  constituent  is  practically  complete.  The 
gas  bubbles  surrounding  the  sulphide  globule  are  of  in- 
terest, and  may  be  accepted  as  evidence  of  a  reaction 
between  some  constituent  of  the  slag  and  the  original 
matte  inclusion. 

Fig.  9  shows  a  sulphide  inclusion  with  still  less  visi- 
ble iron-sulphide  constituent.  Fig.  11  illustrates  a  sul- 
phide inclusion  with  no  visible  iron-sulphide  constitu- 
ent. Fig.  10  indicates  the  gas  passages  in  the  sulphide 
globule  leading  into  the  gas  bubble  at  the  top.  The 
remaining  figures  up  to  Fig.  24  show  characteristic  sul- 
phide inclusions  in  blast-furnace,  reverberatory,  and 
converter  slag.  Fig.  24  depicts  the  possibility  of  the 
presence  of  metallic  copper.  This  is  rare,  and  experi- 
ence justifies  the  assumption  that  no  metallic  copper  oc- 
curs except  in  sulphide  inclusions. 

By  summing  up  in  a  general  way  the  evidence  fur- 
nished by  these  photographs,  the  following  conclusions 
are  warrantable: 

1.  Globules  of  copper-sulphide  constituent  (copper 
sulphide  with  dissolved  FeS)  or  copper  sulphide-iron 
sulphide  eutectoid  are  a  usual  and  universal  constituent 
of  all  slags  examined. 

2.  Matte,  as  such,  is  found  only  occasionally. 

3.  Copper  has  been  identified,  but  only  in  the  inte- 
rior of  sulphide  inclusions. 

4.  Iron-sulphide  constituent  is  seldom  to  be  observed 
in  sulphide  inclusions,  and,  in  cases  of  slags  correspond- 
ing to  high-grade  mattes,  no  separate  pellets  of  iron 
sulphide  have  been  found.  The  copper  content  present 
in  slags,  dissolved  in  FeS,  is,  therefore,  probably  small 
and  negligible,  as  the  total  solubility  in  FeS,  as  indi- 
cated by  experiments  to  be  discussed  later,  is  only  from 
0.5  to  2.0  per  cent. 

5.  A  striking  fact  in  connection  with  Figs.  6  to  24 
is  the  frequent  attachment  of  gas  bubbles  to  sulphide 
particles. 

6.  It  is  evident  that  there  is  a  chemical  action  be- 
tween the  original  matte  particle  and  some  constituent 
of  the  slag.  All  stages,  from  the  original  matte  con- 
taining iron-sulphide  constituent,  through  the  partial 
disappearance  of  the  latter  down  to  its  final  complete 
elimination,  while  Cu.S  is  still  present,  can  be  traced, 
so  that  it  is  evident  that  this  chemical  action  operates 
first  on  the  iron-sulphide  constituent  of  the  matte. 
In  some  cases,  a  gradual  reduction  of  the  Cu,,S,  with  an 
occasional  appearance  of  metallic  Cu,  may  be  noted, 
and  it  is  probable  that  the  reaction  takes  place  also 
with  Cu,S,  although  more  slowly  than  with  the  iron 
constituent. 

7.  It  is  evident  that  suspension  of  inclusions  by  gas 
bubbles  in  the  fused  slag  must  be  one  of  the  consider- 


able sources  of  copper  loss  through  retention  of  sul- 
phide globules.  Evidence  will  be  presented  as  to  the 
cause  for  this  flotation  of  sulphide  globules. 

The  determination  of  the  amount  of  copper  which 
might  be  saved  by  complete  elimination  of  suspended 
particles  is  a  subject  of  considerable  practical  impor- 
tance. The  visually  evident  fact  that  all  particles  do  not 
contain  uniform  amounts  of  copper  precludes  attempt 
to  make  direct  count  and  estimation  by  micro-metric 
means.  Early  in  the  investigation,  when  experiments 
were  being  made  to  determine  the  effect  of  various  etch- 
ing agents  on  slag  and  other  products,  it  was  noted 
that  there  was  no  microscopic  evidence  of  action  by 
dilute  neutral  silver-nitrate  solutions  on  the  body  of 
the  slag,  but  that  there  was  rapid  and  distinct  action 
of  the  solution  on  the  sulphide  globules.  This  seemed 
to  indicate  the  possibility  of  the  use  of  this  reagent  as 
a  method  of  determining  the  amount  of  suspended  cop- 
per and  (by  diff'erence)  the  amount  of  invisible  or  dis- 
solved copper. 

The  possibility  of  dissolving  matte  or  copper  sul- 
phide globules  in  neutral  AgNO,  solutions,  as  a  means 
of  determining  the  amount  of  suspended"  (and  conse- 
quently, by  difference,  the  dissolved)  copper,  rests  on 
the  following  assumptions: 

1.  That  the  body  of  the  slag,  or  its  dissolved  sub- 
stances, are  not  attacked  by  the  solution  of  silver  ni- 
trate. 

2.  That  the  copper-sulphide  globules  will  be  dissolved 
with  reasonable  rapidity  and  with  a  fair  degree  of  com- 
pleteness. 

Assumption  No.  1  was  tested  by  direct  microscopic 
observation,  no  visible  action  being  found.  To  test  the 
completeness  of  solution  of  the  copper-sulphide  globule 
content,  samples  of  matte  and  white  metal  were  finely 
ground  and  treated  with  1%  AgNOj  solution  in  double 
excess  over  the  amount  theoretically  required  to  dis- 
solve copper  sulphide  according  to  the  equation 
Cu,S  +  4AgN0,  =  2Cu(N03),  +  2Ag  +  Ag,S 

The  results  of  the  tests  are  shown  in  Table  II. 

1  AI.LE  II      SOLUBILITY  OF  COPPER  IN  MATTE  IX  h~c  AgXO, 


Blast-furnace  i 


36  75 
33.40 
76  00 


Per  Cent.  Ci 

Soluble 
in  AgNOj 
35  90 
32   75 
75   50 


Diffcrem 
0  85 
0  65 
0  50 


er  Cent,  o 
Total  Cu 
Soluble 

97  7 

98  I 

99  3 


The  solution  of  the  copper  content  is  seen  to  be  nearly 
if  not  entirely  complete.  The  proportionate  amount  in- 
soluble in  a  slag  would  be  roughly  a  maximum  at  2% 
of  0.35  (normal  copper  content  in  these  slags)  = 
0.007';c  Cu,  and  because  all  the  copper  present  is  not 
soluble,  the  error  is  less  than  0.007%,  and  consequently 
negligible. 

If  the  statement  of  Gibb  and  Philip",  that  copper  sul- 
phide is  completely  soluble  in  this  reagent,  is  assumed 
to  be  correct  (and  independent  tests  indicate  this  to  be 
so),  the  slight  difference  represented  by  Col.  3,  Table  II, 
must  be  either  copper  dissolved  in  the  iron-sulphide  con- 
stituent of  the  matte,  and  consequently  not  soluble  in 
AgNOj  solution,  or  one-half  of  a  proportionate  amount 
of  copper  oxide  present  in  the  matte. 

No  copper  oxide  is  microscopically  evident  in  the 
mattes  now  the  subject  of  discussion,  and,  moreover,  it 


"It  should  be  understood  that  the  method  involves  no  conclu- 
sions as  to  the  chemical  form  ot  this  suspended  copper,  but  is  an 
empirical  method  for  distinguishing  between  the  two  physical 
forms  of  suspended  and  dissolved  copper. 

'^Trans.  A.  I.  M.  E..  VoL  36,  p.  665. 
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Fllf.  Z.'V.  RovprlHTntory  (Utc.  wpII  rrynlnlllxrcl.  etrhpil  with  HF.  «'lcnn-r-iit  pdfcp.*  of  niHKnotltP  ami  well-.Icnno<l  rrystallixntlon  of 
bodv  "f  =lnE  lull,  lie  Ihp  fnrmntinn  of  fornicr  nt  n  pi'riod  Rompwhnt  previous  lo  final  solidiflrntlnn.  FiB,  26.  HcvorborKiorjr  rIiuI.  un- 
'••'■•"'  '■   hxl    H"l    woll   rryntalllxnl.      Dark   aifaii   ndjaiont    to   mnRnPtltP   probably   duo    to    KciO,.        Fl([.    27.      Ui-vorbcrntory 

■'"(f  •'•II     T.lno  formal  Inn   of  cryatnlii    lndlcntp!<   formnllon  durluK  soUdinratlon.      FIr.    28.      Rcvcrbpratory  ulnit.   unrtclied. 

■*"  ''■  ■  "in'T'lr.Ti   nf   v\^    jr..  nhowlnir  dondrll"'»  of  mnRncllt"    In  dark   are.TH  mirroiindlnc  larirer  crystals.        Fig.    29.      Ulmptd 

rpv«Tl..ri,i    71     .....e       •    ■     •        Mln\itp  cryslRln  of  maifnollto  .wivirnllnc  on  .solldinrnllon         FIk.   SO.      Kovi^rbornlorv  slag,  etched 

with  HK      .s<Kr«>e.'  'mIII»«1.     Finn  ..lif-.o  ..f  inannclito  crystals  show    final   soparallon  of  Fp,0,  at  soltdlflcAllon  point. 

Fl«ts.    %\    and    .1J       i  VSk    31.   a    |...lisl,.d    spcrlni.n   .-t,  hrd   with    UK.  shmiM   he  romparfd   lo   KIk    13.   a    thin,   trans- 

parpnt   s»>riion  of   ii  Thr  whilp  ninKnnlit-    shown  hv   rPllcrlcl  llKhl   has  h.'n.mc  black  and  opaque  In  thin  section  of 

FlR.    3.1         r\fc    .12       I.lii.,.i.|    I.  V.  ti.riniory   slar.   etched    with   HF.      The  cxceedlnitly   minnio  i  rystals  of   magnetite  should   be  compared 
to   well-developed   ones   of    Klgs     2S.    2«.    and    2(1.         Fig     34       Ileverheratory  slag.  etche<l   with    NaOH.      Increased   nmitnincallon  of  No. 
JO.      Fie.    35.      ninat-furnace   RlaR.    well    orystAlllied.    etched    with    IIF.      .itnictiire  well  Indicated   In  columnar  crystals,  which  may  b« 
alumina  or  slllcnie.     Note  absence  of  mntrnellle.      Fig    36       Converter  slag,  flrst  skim,  heat  tinted. 


May  10,  1919 


ENGINEERING  AND  MINING  JOURNAL 


821 


is  doubtful  whether  it  could  exist  in  the  presence  of  the 
sulphide,  so  that  one  is  forced  to  conclude  that  the 
solubility  of  the  copper  in  the  iron-sulphide  constituent 
is  roughly  less  than  2^c  in  a  35%  matte.  The  ap- 
plication of  the  silver-nitrate  method  is  one  of  direct 
determination  of  the  amount  of  copper  dissolved  by  the 
weak  neutral  solution  present  in  excess,  and  in  the  ab- 
sence of  metallic  iron.  To  insure  the  latter  condition, 
all  samples  were  pulverized  in  porcelain.  Table  III 
shows  the  results  obtained  on  some  representative  blast- 
furnace and  roverberatory  slags. 

TABLE   III.     .SOLUBILITY  OF  BLAST-FURN'ACE  AXD 
REVERBER.\TORY  SLAGS  IN  AgNO,  SOLUTION 

Per  Cent.  Deviation  Per  Cent. 

Per  Cent.    CuSol.  Differ-         from  Total 

Sample         Slags  Cu        inAg:?03  ence  Mean       Cu  Sol. 

1        Blast-furnace    (In)  0  343         0   175  0   166         0  019  51.0 

1  Blast-furnace    (2'.)  0  35  0  20  0.15  0.003  57.1 

2  Reverberatorv  ( 1)  0.238         0  072  0.166         0.019  30  3 

2  Reverberatorv  (2l  0  25  0   10  0.15  0  003  40  0 

3  Blast-furnace'  (1)  0  359         0  238         0.121  0  026  66.3 

3  Blast-furnace   (2)  0  35  0.22  0.13  0  017  62  9 
A       Blast-furnace    (1)             0.295         0.150         0.145         0  002  50  8 

4  Blast-furnace    (2)  0.30  0.15  0   15  0.003  50  0 

Mean  difference 0.147 

Average  deviation  from  mean  difference . 0 .  0 1  I 

(a)  Iodide  copper  determination  on  one  sample  by  C.  G.  Maier. 

(6)  Electrolvtic  check  determination  on  another  sample  of  same  specimen,  by 
E.  H. 

The  average  analysis  of  the  above  slags  for  the  period 
during  which  these  samples  were  taken  is : 

Sample   1,  Sample  2,  Sample  3,  Sample  4 

Blast  Reverber-  Blast            Blast 

Sample  Slag                                          Furnace  atory  Furnace       Furnace 

SiO„ro 36  37  37                  35 

FeO,% 38  42  34                  34 

M^,!,} 7  4  5  16  18 

Al,03,% 11  II  9  10 

Examination  of  Table  III  brings  out  forcibly  a  con- 
stancy in  the  amount  of  dissolved  copper  as  determined 
in  this  manner,  which  is  so  close  as  to  seem  to  pre- 
clude chance  of  its  being  accidental.  The  natural  con- 
clusion is  that  this  fact  of  practical  constancy  is  a 
strong  indication  that  the  copper  invisible  under  the 
microscope  is  present  as  dissolved  sulphide,  for  there 
is  no  reason  to  suppose  a  definite  maximum  solubility 
so  low  in  amount  for  oxide  forms  of  copper. 

The  question  of  the  relative  amounts  of  suspended 
and  dissolved  copper  sulphide  in  converter  slags  is  also 
one  of  considerable  practical  interest.  Table  IV  shows 
typical  results  of  the  application  of  the  silver-nitrate 
method  to  samples  that  were  taken  from  various  stages 
of  the  blow. 

TABLE  IV.    SOLUBILITY  OF  CONVERTER  SLAG  IN  AgNO,  SOLUTIONS 

Per  Cent.  Per  Cent. 

Percent.  Cu  Sol.  Differ-  Total 

Sample                                Cu  in  AgNO,  ence  CuSol. 

Converter  "A."     No.  1  skim 7.48  7   10  0  38  94  9 

Converter  "A,"     No.  3  skim 3.37  3.28  0  09  97  4 

Converter  "A."     No.  6  skim 2  95  2.88  0  07  97.6 

Converter  "B,"     No.  1  skim 2  23  2  09  0.14  93  8 

Converter  "B."     No.  3  skim 4  05  3.90  0.15  96  4 

Even  in  converter  slags  containing  an  appreciable 
percentage  of  copper,  nearly  all  of  this,  down  to  the 
limit  of  a  few  tenths  of  1%  (as  in  the  case  of  blast- 
furnace and  reverbatory  slags),  is  present  in  the  form 
of  sulphide  particles,  analogous  to  white  metal  or  cop- 
per sulphide-iron  sulphide  eutectoid.  Moreover,  Col.  4 
shows  that,  as  the  blow  continues,  the  proportionate 
amount  of  copper  in  the  dissolved  form  decreases.  It 
is  apparent  from  microscopic  evidence  and  from  the 
silver-nitrate  method,  that  even  at  the  end  of  the  blow 
it  is  chiefly  iron  which  has  been  oxidized  and  slagged 
off,  without  the  formation  of  appreciable  amounts  of 
copper  silicates,  so  that  the  decrease  in  the  dissolved 
copper  may  be  explained  as  being  due  to  that  copper 
originally    dissolved    in    the    iron-sulphide    constituent. 


If  the  dissolved  copper  were  present  as  oxide,  an  in- 
crease instead  of  a  decrease  would  be  expected  as  the 
blow  continues. 

The  amount  and  kind  of  suspended  copper  in  Group 
1  of  Table  I  is  therefore  microscopically  and  chemically 
capable  of  direct  determination.  There  remains  the 
problem  of  the  identification  of  the  remaining  constitu- 
ents of  Groups  2  and  3.  There  is  some  evidence  of  solu- 
tions of  a  colloidal  nature  in  chilled  slags,  as  indicated 
by  the  somewhat  reticulated  structure  and  cloudy  ap- 
pearance of  Figs.  29  and  8,  but  there  is  no  ready  method 
of  identification  of  colloids  in  slags,  except  possibly  by 
means  of  the  ultramicroscope,  which  was  not  avail- 
able for  the  work  now  under  review.  Moreover,  even  if 
colloidal  particles  were  present,  the  task  of  differentia- 
tion between  compounds  such  as  FeX>^  and  Cu,S  would 
be  difficult.  Evidence  has  been  found,  however,  for  dis- 
tinguishing between  the  individual  constituents  of 
Groups  2  and  3  in  Table  I. 

Part  of  this  evidence  is  based  on  the  data  of  Tables 
V,  VI,  and  VII,  showing  the  effects  of  certain  addition 

TABLE    V       EFFECT    OF    FUSING    REVERBERATORY    .SLAG    WITH 

COPPER-BEARING  PYRITES 

(Cu  =  l.i\%) 

Per  Per  Per  Per  Per  Per 

Cent.  Cent.  Cent.  Cent.  Cent.  Cent. 

Pyrites 0  48  11    1  20.0  33.3  50.0 

Cuinslag 031  0  23  0  21  0  24         0.20       0.21 

TABLE    VI.      EFFECT    OF    FUSING    REVERBERATORY    SL.\G    WITH 
COPPER-FREE  FeS 
Per  Cent.       Per  Cent.       Per  Cent.       Per  Cent.       Per  Cent. 

FeS 0  4,8  111  20.0  33.3 

Cuinslag     031  0  20  0.18  0.17  0.13 

TABLE    VII.      EFFECT   OF   FUSING    REVERBERATORY   SLAG   WITH 
CALCIUM  SULPHIDE  AND  PYRITES 

Percent.      Per  Cent.       Per  Cent.       Per  Cent 

Pvrites 0  II   9  II    1  10  0 

CaS   0  4  3  10  0  18,2 

Cuinslag 0  31  0   17  0   12  0   10 

agents  fused  with  slag  samples.  For  comparative  pur- 
poses the  plotted  data  shown  in  the  curves  in  Fig.  40 
make  the  conclusions  more  evident.  The  original  cop- 
per content  of  this  slag  (a  sample  of  reverberatory  slag 
which  had  received  special  treatment)  was  0.31  ""c  Cu, 
but  the  silver-nitrate  test  showed  0.09 ""c  Cu  as  sus- 
pended sulphide  globules,  leaving  an  original  dissolved 
0.22%  of  Cu.    This  is  indicated  by  the  dotted  line. 

The  effect  of  fusing  at  about  1300''  C.  with  small 
percentages  of  pyrite  containing  2.11''r  copper,  shown 
in  the  upper  curve,  is  to  wash  out  suspended  particles, 
after  which,  increases  in  the  amount  of  the  copper-con- 
taining pyrite,  added  to  the  fusions,  produce  no  change 
in  the  copper  content  of  the  slag.  The  close  concord- 
ance of  the  amount  of  dissolved  copper  determined  by 
silver-nitrate  solutions,  and  the  residual  dissolved  cop- 
per not  reduced  further  by  the  additional  pyrites,  in 
slags  washed  free  from  suspended  globules,  is  strikingly 
illustrated  by  the  near  coincidence  of  the  dotted  line 
and  the  upper  curve,  and  furnishes  an  excellent  check 
on  the  usefulness  of  the  silver-nitrate  method  as  a 
criterion  for  determining  the  amount  of  dissolved  cop- 
per. The  lack  of  effect  on  the  dissolved  copper  by  the 
fusion  with  pyrites,  which  might  be  expected  to  occur, 
owing  to  distribution  ratio,  is  doubtless  accounted  for 
by  the  fact  that  the  pyrite  used  is  already  saturated 
with  copper  sulphide",  and  involves  the  supposition  that 
the  dissolved  copper  is  present  as  sulphide.    If  the  cop- 

"Compare  with  the  statement  as  to  the  maximum  amount  Oi 
dissolved  coppor  in  iron-sulphide  constituent  of  matte. 
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per  dissolved  in  the  s\ag  were  present  as  oxide,  repre- 
senting some  equilibria  of  the  reaction 

FeS   4-   Cu,0        ^         FeO   +   Cu,S 
then   increasing  amounts  of  pyrites  should  finally  ac- 
complish complete  sulphidization  and  result  in  a  decrease 
of    copper    in    the    slag    proportionate    to    the    pyrite 
added  and  less  than  the  original  dissolved  copper. 

If  the  dis.solved  copper,  or  a  part  of  this,  were  pres- 
ent as  metallic  copper,  the  addition  of  copper-saturated 
pyrite  should  result  in  the  presence  of  a  constant  per 
cent,  of  residual  dissolved  copper,  differing  from  and 
less  than  the  original  dissolved  copper  by  the  amount 
of  metallic  copper  present,  because  such  metallic  copper 
would  be  sulphidized  and  settled  out  from  the  slag  al- 
ready saturated  with  copper  sulphide.  The  copper  con- 
tent, after  adding  excess  pyrites,  is  nearly  equal  to  the 
original  dissolved  copper,  and  one  must  conclude  that 
the  dissolved  copper  present  is  sulphide. 

As  corroborative  evidence,  the  second  curve  (in  Fig. 
40)  shows  the  effect  of  adding  copper-free  iron  sul- 
phide (FeS)   to  the  fusions.     After  the  suspended  sul- 


Summing  up  the  evidence  for  decision  regarding  the 
occurrence  in  slags  of  the  various  po.?sible  dissolved 
forms  shown  in  the  Groups  2  and  3  (Table  I),  the  fol- 
lowing points,  may  be  recapitulated: 

1.  It  Is  concluded  that  oxidized  copper  compounds  are  absent 
because : 

(a)  No  definite  compounds  containing  copper  oxide  have  been 
identified  in  well-crystallized  samples. 

(b)  The  dissolved  copper  content  of  all  blast  furnace  and  re- 
verberatory  slags  examined  is  approximately  constant  between 
0.15  and  0.20%  Cu.  No  reason  is  evident  for  such  constancy  It 
copper  oxide  was   present. 

(c)  Behavior  with  sulphidizing  agents  does  not  indicate  the 
dissolved  copper  to  be  in  a  form  possible  of  reaction  with  them. 

2.  Metallic  copper  is  not  likely  to  be  present  because : 

(a)  The  action  of  sulphidizing  agents  would  prevent  its  ap- 
pearance. 

3.  There  is  direct  evidence  of  the  presence  of  dissolved  copper 
sulphide  becau.se  of  (a)  the  absence  of  sulphidizing  action  of  copper- 
saturated  pyrite:  (b)  the  appearance  of  the  distribution  effect 
with  copper-free  iron  sulphide ;  (c)  the  depressing  action  on  the 
solubility  of  dissolved  copper  by  another  sulphide,  which  can  be  ex- 
plained only  by  an  effect  similar  to  a  common  ion  effect.  Sulphur 
is  the  only  possible  common  element,  and  the  dissolved  copper 
must,  it  is  evident,  be  combined  with  it. 

4.  Matte  as  such  (consisting  of  at  least  two  constituents,  as  In 
Figs.  1,  2,  3  and  4)  Is  only  Infrequently  seen  as  larger  particles  in 
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phide  globules  are  removed  by  a  small  percentage  of 
this  iron  sulphide,  the  reduction  of  copper  in  the  slag 
becomes  greater  in  proportion  to  the  amount  of  iron 
sulphide  added.  No  original  copper  is  present  in  this 
added  iron  sulphide,  so  that  the  di.strihution  effect  be- 
tween the  slag  and  the  sulphide  phase  may  take  place, 
resulting  in  the  proportional  decrease  of  copper  in  the 
slag  above  mentioned. 

The  lower  curve  (in  Fig.  40)  shows  the  effect  of  the 
addition  to  the  fusions  of  a  constant  amount  of  pyrite 
with  varying  amounts  of  calcium  sulphide.  Again  the 
percentage  of  dissolved  copper  in  the  slag  approaches 
constancy,  but  this  constant  value  was  at  a  lowpr  point 
than  with  pyrites  alone.  The  saturation  of  the  slag 
with  calcium  sulphide  has  decreased  the  solubility  of 
the  copper  sulphide  in  it,  as  would  be  expected  because 
of  the  common  sulphide  ion  in  ca.se  both  calcium  and 
copper  sulphides  were  di.s.solved,  and  the  pyrite,  which 
constitutes  the  copper-hearing  portion  of  the  matte,  is 
again  .saturated  with  copper,  resulting  in  the  ultimate 
constant  residual  dissolved  copper.  Even  if  all  the  cal- 
cium sulphide  became  oxidi/ed  or  slagged,  the  decrease 
in  the  relative  percent^tge  of  copper  is  greater  than 
would  be  cnu.sed  by  the  increased  mass  due  to  the  addi- 
tion of  lime  to  the  charge. 


slag ;  consequently  it  seems  still  less  likely  to  be  present  In  the  col- 
loidal state.  With  regard  to  dissolved  matte,  this  is  at  least  a 
two-component  system,  so  that  one  cannot  speak  of  the  solubility 
of  matte  as  such  unless  the  amounts  of  each  constituent  were 
dissolved  in  the  same  proportion  as  In  the  original  matte,  which 
seems  highly  improbable. 

Although  one  may  finally  determine  the  dissolved  or 
coUoidally  su.'spended  copper  constituent  of  the  slag  to 
be  sulphide,  the  ultimate  differentiation  as  "to  its  physi- 
cal form  is  more  hypothetical,  and  the  indirect  evi- 
dence relating  thereto  is  somewhat  closely  bound  up 
with  the  second  part  of  the  experiments  here  reviewed, 
which  has  to  do  with  the  mechanism  of  retention  of 
sulphide  globules. 

A  close  examination  of  Figs.  6  to  24  will  serve  to 
indicate  that: 

1.  Iron  sulphide  as  a  phase  of  matte  tends  to  disap- 
pear in  the  sulphide  globules  suspended  in  slag. 

2.  There  is  direct  visual  evidence  of  reaction  between 
the  sulphide  particles  and  some  constituent  of  the  slag. 

3.  A  gas  is  the  apparent  result  of  this  reaction;  and. 
being  evolved  and  remaining  in  contact  with  the  copper 
.sulphide,  it  act.-*  as  a  flotation  agent. 

The  iron  sulphide  disappears,  and  the  gas  formed 
probably  contains  some  of  the  substance  of  the  same, 
and   can   consequently    be   assumed   to   be   SO,.      The 
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mechanism  of  the  reaction  must  therefore  be  embodied 
in  the  equation: 

FeS  +  3Fe,0,  =  SO,  +  7FeO. 

The  following  evidence  is  adduced  in  support  of  this 
equation:  (a)  The  disappearance  of  FeS  is  a  chemical 
phenomenon;  (b)  the  oxidation  of  FeS  by  other  sub- 
stances possibly  present  is  improbable;  (c)  Fe^O,  is 
present  under  the  conditions  of  the  reaction. 

It  has  already  been  shown  that  one  of  the  result- 
ant products  must  be  expected.  The  possibility  of  the 
disappearance  of  the  FeS  constituent  by  physical  means 
is  indicated  in  Fig.  6,  showing  the  configuration  of  an 
inclosed  matte  globule.  However,  it  is  known  that  in 
the  completely  liquid  state  there  is  no  separation  of  the 
constituents  of  matte;  but  that  on  partial  or  complete 
solidification,  the  two  components  separate.  In  the 
process  of  solidification  there  should  always  be  some 
FeS  constituent  left  in  sulphide  inclusions,  because 
physical  forces  of  separation  will  cease  to  act  at  this 
point.  In  many  instances  no  such  inclusions  are  to  be 
noted,  and,  consequently,  other  forces  of  disintegration 
of  the  matte  must  be  assumed. 
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FIG.    40.      PIPPECT   OF  FUSING'  REVERBERATORT   SLAG 
WITH  SULPHIDES 

The  mere  presence  of  gas  bubbles  as  a  reaction  prod- 
uct, noted  in  some  chilled  samples,  is  in  itself  evidence 
of  chemical  reaction.  Other  substances  which  might  re- 
act with  iron  sulphide  are  FeO,  air,  or  carbon  dioxide. 
Of  these,  FeO  is  precluded  from  consideration  because 
the  reaction  product  should  be  metallic  iron,  which  has 
not  been  found  in  slags  examined,  although  it  might 
occur  under  certain  conditions.  Concerning  air  or  car- 
bon dioxide,  there  is  no  doubt  that  these  must  be  the 
ultimate  oxidizing  agents.  The  oxidizing  action  still 
goes  on  in  fused  slags  removed  from  the  furnace,  in 
their  interior,  or  at  the  bottom  of  the  material,  and 
it  seems  more  probable  that  some  substance,  other  than 
dissolved  or  occluded  gas,  is  directly  responsible.  More- 
over, the  reaction  products,  if  air  were  the  agent, 
should  involve  the  presence  of  metallic  copper,  which  is 
unusual. 

The  occurrence  of  Fe.Oj  varies  with  the  presence  of 
magnetite,  and  the  figures  from  21  to  39  inclusive  show 
various  classes,  which  may  be  generalized  as  follows: 


1.  slags  showing  no  crystals  of  magnetite. — To  this  class  belong 
all  blast-furnace  slags  so  far  examined. 

2.  Slags  showing  the  formation  of  magnetite  crystals  duriiig 
solidification. — Most  reverberatory  slags  show  crystals  of  these 
types,  which  can  be  recognized  because  of: 

(a)  Formation   of   crystals   in   rows,    which    is   only   possible 
if  formed  at  the  solidification  point. 

(b)  Skeletal  or   dendritic  crystals,   and  minute  crystals  near 
larger  well-developed   ones.   Indicating  later  development. 

3.  Slags  showing  well-developed  crystals,  without  dentrites,  and 
consequently  formed  during  a  period  of  weU-fused  condition.  Con- 
verter slags  are  representative  of  this  type. 

Fig.  27  is  an  excellent  illustration  of  line  formation. 
Figs.  28  and  32  show  minute  crystals  and  dendrites. 
If,  therefore,  magnetite  crystals  may  be  formed  during 
the  process  of  solidification,  it  follows  that  Fe,0,  must 
have  been  present  in  the  magma.  Fig.  28,  moreover, 
shows  dark  areas  surrounding  magnetite  crystals.  On 
disintegration  of  such  a  sample  of  slag  by  fused  caustic 
potash,  magnetite  crystals,  surrounded  by  partly  decom- 
posed silicates  containing  Fe,0„  are  clearly  visible. 

The  question  may  be  asked  why  the  blast-furnace 
slags  examined  in  the  course  of  the  experiments  here  de- 
tailed, which  have  not  shown  magnetite  crj'stals,  should 
also  show  flotation,  although  the  tests  have  not  proved 
the  presence  of  ferric  iron  or  observed  magnetite.  To 
this  extent  the  evidence  so  far  obtained  is  inconclusive, 
but  re-fusion  experiments  show  that  magnetite  does  form 
when  a  strictly  reducing  atmosphere  is  not  maintained 
during  fusion  of  blast-furnace  slags,  and  it  may  be  pos- 
sible that,  in  the  more  thoroughly  mixed  slags  of  this 
type,  the  reaction  is  suflSciently  rapid  to  prevent  the  ac- 
cumulation of  ferric  iron.  Moreover,  magnetite  actually 
may  have  been  formed,  but  may  have  nearly  completely 
settled  out  because  of  its  high  density. 

Conclusions  and  Possibilities  of  the  Work 

It  seems  reasonably  certain  that  in  the  samples  of 
slag  examined,  which  are  representative  of  the  present 
practice  of  matte  smelting  at  the  Phelps  Dodge  proper- 
ties, little  or  no  oxide  copper  is  present  in  either  blast 
furnace,  reverberatory,  or  converter  slags.  Naturally, 
no  conclusion  can  be  drawn  regarding  all  slags,  and 
those  from  oxide  smelting  or  the  production  of  high- 
grade  mattes  should  be  excepted,  but  there  is  strong 
evidence  that  sulphide  copper  is  the  usual  constituent 
for  the  conditions  under  which  these  slags  were  pro- 
duced. 

Of  this  sulphide  copper  a  portion  is  dissolved.  The 
remainder  consists  of  sulphide  globules  not  character- 
istic of  matte,  but  rather  of  white  metal  or  matte  free 
from  iron  sulphide.  Consequently,  improvement  in  set- 
tling practice,  so  long  as  present  slag  composition  is 
maintained,  cannot  be  expected  to  reduce  the  copper  in 
slags  below  a  certain  minimum  percentage  (in  the 
specific  cases  under  discussion,  0.15  to  0.209c ) .  Recovery 
of  a  part  of  this  dissolved  copper  would  require  change 
in  slag  composition,  or  the  addition  of  reagents  capable 
of  changing  the  solubilitj'. 

Flotative  action,  as  far  as  the  samples  examined  are 
concerned,  is  doubtless  responsible  for  a  considerable 
part  of  the  retained  suspended  copper,  and  improved 
settling  alone,  under  the  conditions  which  cause  this  gas 
flotation,  cannot  be  expected  to  reduce  the  copper  con- 
tent in  the  slag  down  to  the  theoretically  possible 
amount  above  0.15  to  0.20  per  cent. 

It  is  reasonably  certain  that  this  flotative  action  is 
due  to  the  action  of  Fe,0,  on  suspended  sulphide  par- 
ticles, and  that  the  elimination  of  such  gas-suspended 
particles  can  take  place  only  by  a  reduction  or  elimina- 
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tion  of  the  amount  of  Fe.O,.  Experiments  to  achieve 
this  result  have  been  suggested.  In  other  words,  one 
of  the  main  results  of  this  investigation  i."  that  it  seems 
desirable  to  eliminate  or  reduce,  as  far  as  possible,  the 
amount  of  ferric  iron  (or  magnetite).  This  will,  of 
course,  involve  (to  produce  the  same  grade  of  matte) 
a  change  in  the  ratio  of  sulphur  to  copper  in  the  charge. 
For  example,  the  purpose  should  be  to  eliminate  more 
than  the  present  amount  of  sulphur  in  roasting,  pre- 
paratory to  reverberatory  smelting. 

It  is  logical  to  assume  that  under  the  conditions  of 
the  experiments,  and  in  the  samples  of  slag  examined, 
the  presence  of  dissolved  copper,  copper  oxides  or  sili- 
cates, or  combinations  of  copper  with  alumina  or  iron 
as  aluminates  or  ferrates,  is  improbable.  Any  or  all 
of  these,  however,  may  be  possible  in  other  slags  under 
suitable  conditions. 

Summary  of  RESxn:>TS 

The  experiments  outlined  indicate  that,  in  the  slags 
so  far  examined",  copper  exists  in  two  physical  forms, 
chemically  similar: 

1.  Dissolved  copper  sulphide: 

In    blast-furnace  and    reverberatorj'   slags    usually 
about  0.15V  Cu; 

In  converter  or  mixed  slags  up  to  0.5'"r  Cu. 

2.  Mechanically  suspended  particles  of  sulphide  cop- 
per varying  in  composition  from  matte  to  Cu,S  -j"  X  Cu 
and  in  amount  equal  to  total  copper  less  dissolved 
copper. 

The  probable  main  cause  of  the  retention  of  me- 
chanically suspended  particles,  aside  from  inefficient 
settling  and  viscosity,  is  the  attachment  of  gas  bubbles, 
which  probably  is  due  to  the  action  of  ferric  iron  in  the 
slag  on  iron  sulphide  in  the  matte. 

The  dissolved  copper  sulphide  content  acts  like  a 
saturated  solution  with  respect  to  fusion  with  such 
addition  agents  as  pyrite,  iron  sulphide,  and  calcium 
sulphide. 

Appendix 

The  microscopic  methods  employed  in  the  examina- 
tion of  slags  on  which  the  conclusions  set  forth  herein 
are  based  were  similar  to  those  usually  employed  in 
metallurgical  work,  and  do  not  recjuire  special  explana- 
tion. Of  the  etching  agents,  hydrofluoric  and  hydro- 
chloric acids  were  found  most  satisfactory  for  silicates; 
fused  acid  potassium  sulphate  gave  good  results  for  mag- 
netite, and  silver-nitrate,  nitric  acid,  and  other  solutions 
were  effective   for  the  copper  constituents. 

Heat  tinting  in  air  was  found  useful  for  developing 
the  structure,  particularly  of  the  iron-containing  con- 
.•<tituent'(  of  slags.  Heat  tinting  in  hydrogen  failed  to 
disclose  oxide  copper  forms. 

The  application  of  neutral  silver-nitrate  solution  for 
the  determination  of  sulphide  globules  was  a  simple 
analytical  procedure.  The  slag  sample  was  ground  to 
100  mesh  in  porcelain.  Experiments  with  finer  grind- 
ing showed  no  appreciable  increase  in  the  dissolution  of 
copper,  thus  indicating  that  the  usual  practice  was 
.Hufflcient  to  free  all  globules.  A  1  to  5  gram  sample 
was  now  weighed  into  a  flask  and  treated  with  l^r  sil- 
ver-nitrate solution,  suffirient  to  dissolve  twice  the  total 
copper  content.  After  frequent  shaking  and  standing 
for  24  hours,  the  solution  containing  copper  was  filtered 
off,  made  acid  with   H.SO^  excess  silver  precipitated 


with  HCI,  and  filtered  off,  the  solution  evaporated  to 
fumes  to  get  rid  of  HNO,  and  HCI,  and  the  copper  de- 
termined electrolytically  in  the  usual  way. 

In  making  fusion  experiments  with  pyrites,  the  as- 
say crucibles  used  were  covered  after  charging  with 
a  layer  of  calcined  charcoal  to  preserve  a  reducing  at- 
mosphere, and  fused  at  about  1300'  C.  for  a  period  of 
about  four  hours.  If  a  reducing  atmosphere  is  not 
maintained,  the  crucibles  bubble  over,  owing  to  the 
formation  of  viscous  magnetite-rich  films  at  the  sur- 
face. After  cooling,  careful  separation  of  the  matte 
pellet  and  the  lower  part  of  the  slag  was  made  to  secure 
a  sample  of  slag  as  free  as  possible  from  matte  pellet. 
The  matte  in  all  cases  was  low  in  copper,  and  such 
error  a';  might  be  produced  by  some  small  inclusion 
would  not  be  serious. 

Magnification  of  Photomicrographs 
Not  Uniform 

The  original  magnification  of  the  photomicrographs 
shown  in  Figs.  1  to  39  could  not,  for  technical  publica- 
tion reasons,  be  preserved.  The  following  are  of 
identical  magnification:  (1)  About  150  diameters. 
Figs.  1,  2,  4,  5,  7,  9,  10.  11,  12,  15,  16,  19,  20,  21,  22, 
24,  27,  30,  31  and  33;  (2)  about  35  diameters.  Figs. 
3,  6  and  17;  (3)  about  750  diameters,  Figs.  8,  25,  28, 
29  and  32;   (4)   about  380  diameters.  Figs.  13  and  14. 


Geolog\'  of  Ray  and  Miami  Districts 

As  a  result  of  his  extended  study  of  the  copper  de- 
posits in  the  Ray  and  Miami  districts  of  Arizona,  F.  L. 
Ransome,  of  the  Geological  Survey,  feels  justified  in 
making,  among  others,  the  following  statements: 

"The  ore.  with  the  exception  of  one  comparatively 
rich  body  in  which  square  sets  are  used,  is  mined  by 
caving  systems  of  stoping.  The  orebodies  have  a  mar- 
ginal position  with  reference  to  intrusive  masses  of 
granite,  granite  porphyry,  and  quartz  monzonite  por- 
phyry, but  the  ore  occurs  both  in  the  schist  and  in  the 
intrusive  granitic  or  monzonitic  porphyry.  By  far  the 
greater  part  of  the  ore  is  metallized  Pinal  schist. 

"The  orebodies  are  the  result  of  the  operation  of  two 
general  processes — upward  or  hypogene  metallization  as 
a  consequence  of  the  intrusion  of  granitic  or  monzo- 
nitic porphyries,  and  downward  or  supergene  enrich- 
ment by  percolating  atmospheric  water.  The  hypogene 
solutions  are  believed  to  have  been  of  moderate  chemical 
activity  and  must  have  carried  copper  and  sulphur, 
with  probably  molybdenum  and  silicon.  Metallization 
apparently  involved  no  addition  of  iron  to  the  rocks, 
the  pyrite  having  been  formed  by  the  attack  of  the 
sulphur-bearing  solutions  on  the  iron  already  present 
in  the  schist  and  porphyry  as  oxides  and  silicates. 
Permeability  of  the  rocks,  permitting  the  ore-depositing 
solutions  to  penetrate  them  readily,  was  brought  about 
by  fissuring — largely  by  a  multitude  of  small  irregular 
fissures.  This  fissuring  was  doubtless  a  consequence 
of  the  intrusion  and  solidification  of  the  granite  por- 
phyry and  quartx  monzonite  porphyry. 

"From  the  relation  of  the  orebodies  to  the  present 
surface,  and  from  other  considerations,  it  is  concluded 
that  the  greater  part  of  the  enrichment  was  effected 
before  the  development  of  the  present  topography  and 
probably  before  the  eruption  of  the  dacite." 


"f!Ia»t-furnare.  rpvprbPratory,  and  converter  s!bb«  from  Phelps 
Dodge  Corporation  plants. 


Stand  I'p  nnd  li«  Counted.     Buy  Victory  Note*. 
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By  V.  EVERIT  MACYf 


The  settlement  of  labor  disputes  cannot  be  attained 
ivhen  conflicting  interests  display  selfish  instincts, 
for  each  subject  to  the  influence  of  public  opin- 
ion and  must  realize  its  responsibility  to  society 
as  a  ivhole.  Continuance  of  increased  ivages  can  be 
made  possible  only  through  increased  production, 
and  increased  profits  should  be  achieved  by  execu- 
tive ability  and  not  through  control  of  prices  and 
low  ivages.  In  this  article,  Mr.  Macy  emphasizes 
the  fact  that,  after  all,  the  "labor  problem  is  merely 
a  human  problem,"  and  unless  similar  methods  are 
employed  in  dealing  with  it  as  have  been  found 
effective  with  other  human  problems,  maximum 
production  and  industrial  peace  cannot  be  realized. 


IT  MAY  seem  like  a  contradictory  statement,  but  I 
believe  the  social  unrest  prevailing  in  all  countries 
can  be  largely  attributed  to  the  extension  of  the 
public  press  and  the  public  school  system.  It  is  through 
these  two  sources  of  knowledge  that  the  ambitions  and 
desires  of  people  are  aroused.  The  greatest  enemy  of 
stabilized  conditions  is  an  awakened  public  opinion,  for, 
until  an  awakening  occurs,  no  progress  can  be  made. 
The  only  cure  for  the  grotesque  theories  of  liberty  and 
the  unhealthy  unrest  now  pervading  the  world  is  more 
education,  based  on  broad  principles. 

We  have  reached  the  point  in  our  education  where 
we  feel  we  have  only  to  demand  rights  and  privileges, 
but,  unfortunately,  little  stress  has  been  laid  on  the  fact 
that  every  privilege  carries  its  corresponding  obligation 
and  every  right  its  responsibilities.  In  developing  the 
individual  we  have  failed  to  impress  upon  him  his 
social  relations  to  the  community.  Before  industry  can 
be  fully  developed  and  disputes  reduced  to  a  minimum, 
the  public,  the  employer,  and  the  employee  must  be 
educated  along  broader  lines. 

Each  individual  combines  the  triple  relation  of  public, 
employer,  and  employee.  Whether  we  are  engaged  in 
administrative  work  or  in  manual  labor  we  are  em- 
ployees of  that  industry  which  we  serve.  When  we 
purchase  any  article  we  are  indirectly  employers,  the 
makers  merely  acting  as  our  agents.  And  in  all  situ- 
ations not  dii-ectly  involving  our  personal  interests, 
either  as  employer  or  employee,  we  form  what  is  called 
the  public.  In  any  situation  that  arises,  the  interest 
of  the  public  is  paramount,  as  it  represents  the  greatest 
number  and  includes  both  employers  and  employees. 

Our  education  has  not  kept  pace  with  the  raoid 
change  in  our  civilization  since  the  time  when  each 
family  was  a  complete  productive  unit  in  itself  to  the 
present  organization  of  society,  where  the  community 
is  the  productive  unit.  It  required  war  to  force  us  to 
recognize  that  the  welfare  of  each  member  of  society  is 
inseparably   associated  with   every  other   member   and 


•  Abstracts  from  an  address  at  the  Industrial  Conference  of  the 
New  Tork  Business  Publishers'  Association,  Hotel  Astor,  New 
York,   on  Apr.   11.   1919. 

t  President  of  the  National  Civic  Federation. 


that  no  appreciable  number  of  individuals  can  take 
united  action  without  seriously  disarranging  the  normal 
life  of  the  community.  It  was  then  demonstrated  that 
independent  selfish  action  by  any  group  might  even 
endanger  the  life  of  the  nation.  The  public  must  be 
shovra  its  rights  in  all  industrial  disputes,  and  it  cannot 
longer  follow  the  policy  of  allowing  the  economic  force 
of  organized  groups  to  settle  these  disputes.  This 
right  places  upon  the  public  the  corresponding  responsi- 
bility of  seeing  that  the  average  citizen  is  able  to  main- 
tain a  decent  standard  of  living  and  have  a  reasonable 
opportunity  for  education  and  leisure,  for  otherwise  the 
state  cannot  have  desirable  citizens. 

Employers  and  employees  must  come  to  realize  that 
their  first  responsibility  is  to  society  as  a  whole  and 
that  any  interruption  in  production  causes  loss  to  all 
elements  of  society.  No  one's  business  can  therefore 
longer  remain  his  own,  to  do  with  as  he  chooses.  As 
consumers  we  must  be  taught  that  we  have  a  responsi- 
bility to  pay  a  sufficient  price  for  the  purchases  we  make, 
in  order  to  permit  the  articles  to  be  produced  under 
proper  conditions.  It  was  this  principle  that  caused 
the  passage  of  the  various  workmen's  compensation 
acts,  and  these  acts  should  now  be  extended  to  cover 
well-recognized  occupational  diseases. 

Employers  must  be  content  to  make  their  profits  by 
means  of  their  executive  ability  and  not  through  the 
paying  of  low  wages  or  the  artificial  control  of  prices. 
Employees  must  learn  that  wages  and  standards  of 
living  can  continue  to  rise  only  by  increased  productiv- 
ity, and  if  one  does  not  produce  in  any  given  period  as 
much  in  value  as  the  wage  received,  he  is  injuring  so- 
ciety. There  seems  to  be  a  general  idea  that  the  Govern- 
ment has  some  mysterious  way  of  meeting  deficits,  and 
that  if  the  Government  operated  all  industry  the  num- 
ber of  hours  worked  could  be  much  reduced  and  the  oay 
received  largely  increased.  The  fundamental  principle 
that  no  industry  can  be  run  at  a  deficit  indefinitely 
seems  to  be  lost  sight  of. 

One  important  teaching  should  be  that  human  nature 
is  the  same  and  does  not  change  according  to  one's 
occupation  or  financial  position,  or  whether  one  is  an 
employer  or  an  employee,  a  brain  worker  or  a  manual 
laborer.  To  be  sure,  the  opportunity  to  indulge  one's 
vices  or  to  gratify  one's  aspirations  varies  according  to 
one's  financial  resources,  but  money  neither  creates 
vices  nor  supplies  ambition — both  of  these  qualities  are 
either  latent  or  expressed  in  the  individual  character, 
and  are  controlled  only  by  education.  It  cannot  be  too 
strongly  emphasized  that  the  labor  problem  is  merely 
another  term  for  the  problem  of  human  nature.  Labor 
disputes,  like  all  partisan  controversies,  cause  dis- 
putants to  feel  that  justice  and  all  the  virtues  are  on 
the  one  side  and  all  vices  and  privileges  on  the  other, 
when,  in  fact,  the  desire  of  the  average  individual  in 
both  groups  is  only  for  fair  play.  The  sooner  we  get 
over  the  implied  inference  that  labor  is  something  set 
apart  and  with  different  aspirations  from  the  rest  of 
the  community,  the  sooner  we  will  overcome  some  of 
our  troubles.    It  is  impossible  to  draw  any  sharp  line  as 
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to  what  is  meant  by  the  term  labor,  for  every  occupa- 
tion, no  matter  how  simple  or  complex,  requires  a  vary- 
ing proportion  of  both  manual  labor  and  brain  effort. 

Possibly  those  who  speak  of  labor  as  something  with 
definite  limitations  and  set  apart,  do  so  through  a  sur- 
vival of  the  old  but  discarded  theory  that  labor  is  a 
commodity  and  subject  to  inflexible  laws  of  supply  and 
demand.  This  theory  has  been  discarded  because  it  does 
not  recognize  the  fundamental  fact  that  labor  cannot 
be  separated  from  the  individual  performing  the  work. 
It  Cannot  be  shipped  from  point  to  point  in  response 
to  the  law  of  supply  and  demand  unless  the  individual 
is  also  transported.  It  cannot  be  stored  and  reserved  for 
future  use,  for  every  day  lost  to  the  worker  is  so  much 
output  of  labor  capital  gone  forever.  The  theory  that 
labor  is  a  commodity  also  fails  to  recognize  that  the 
welfare  of  the  individual  worker,  as  well  as  that  of  his 
family  and  the  state,  depends  upon  the  conditions  under 
which  the  work  is  performed.  In  recent  years  we  have 
discovered  that  the  law  of  supply  and  demand  is  not 
inflexible,  even  when  applied  to  material  objects.  We 
have  seen  this  law  materially  modified  or  suspended 
through  systems  of  tariffs  and  by  the  methods  em- 
ployed by  certain  trusts. 

We  need  no  further  proof  that  human  nature  is  the 
same,  and  not  only  reacts  to  the  same  incentives  but 
attempts  through  the  same  means  to  gain  its  ends, 
than  the  similarity  of  action  followed  under  given  con- 
ditions by  both  organized  employers  and  organized 
employees.  For  instance,  note  the  common  use  of  such 
weapons  as  the  boycott,  the  restriction  of  output,  and 
the  artificial  control  of  prices.  We  have  heard  manv 
manufacturers'  associations  protesting  at  the  "dump- 
ing" of  foreign-made  goods  in  this  country  below  cost 
of  production.  This  practice  arouses  the  same  resent- 
ment among  them  as  union  labor  feels  toward  the  scab 
worker  who  is  willing  to  take  his  place  at  a  wage  below 
what  union  labor  considers  the  cost  of  American  stand- 
ards of  living. 

Certain  practices  followed  by  organized  labor  have 
been  severely  criticised,  and  in  principle  cannot  be 
justified,  but  experience  has  caused  the  organization  to 
feel  they  are  necessary  as  a  means  of  self-protection.  As 
an  illustration,  it  is  the  natural  desire  of  the  employer, 
when  business  is  active,  to  train  an  unlimited  number 
of  skilled  men  to  do  the  required  work.  The  workers 
have  found,  however,  that  when  business  is  slack,  the 
employers  use  the  law  of  supply  and  demand,  and  the  fact 
that  there  are  more  men  than  jobs,  as  an  excuse  for  re- 
ducing wages.  This  has  resulted  in  the  unions  establish- 
ing regulations  for  the  number  of  apprentices  in  their 
respective  crafts.  They  feel,  like  many  professional  men, 
that  after  they  have  spent  four  years,  the  usual  dura- 
tion of  apprenticeship,  in  acquiring  the  skill  of  their 
craft,  they  have  acquired  a  certain  vested  interest  in 
that  craft.  Another  bone  of  contention  is  that  in  modern 
industry  efficient  production  is  constantly  tending  to- 
ward the  greater  specialization  of  each  process  in  in- 
dustry, -SO  that  if  a  man  is  put  on  a  particular  machine 
for  a  long  period  he  obtains  little  general  skill  as  an 
all-around  mechanic,  hut  does  become  proficient  on  his 
particular  machine.  If  such  a  man  loses  his  position 
it  ia  often  difficult  or  impossible  for  him  to  find  another 
opportunity  to  work,  for  he  must  find  a  place  in  which 
the  same  kind  of  machine  is  used;  otherwise  he  will 
sink  back  into  the  unskilled  labor  class.  In  addition, 
the  specialist  naturally  receives  a  lower  wage  than  the 


skilled  mechanic  and  is  used  to  hold  down  the  wage  of 
the  thoroughly  trained  man.  This  causes  unions  to  look 
with  disfavor  upon  specialization  until  the  workman 
has  first  acquired  sufficient  e.xperience  to  be  a  real 
craftsman. 

One  of  the  common  criticisms  against  the  union 
policy  is  that  it  favors  the  restriction  of  output.  This 
charge  may  be  well  founded  or  not,  according  to  the 
circumstances.  Such  restrictions  are  rarely  the  result 
of  union  action,  but  are  brought  about  by  the  common 
consent  of  the  men  in  a  given  plant.  Many  of  those 
who  make  the  charge,  however,  fail  to  realize  that  a 
man  may  run  100  yd.  at  a  certain  speed,  but  the  greater 
the  distance  the  slower  will  be  the  average  speed  main- 
tained. No  doubt  if  a  workman  were  only  required 
to  perform  a  certain  task  for  a  year,  he  could  turn 
out  a  greater  average  per  day  than  if  he  were  to  con- 
tinue the  same  occupation  for  five  years,  and  he  could 
turn  out  a  higher  average  for  five  years  than  he  can 
during  the  forty  or  fifty  years  of  the  average  work- 
man's productive  life. 

We  have  many  illustrations  of  the  fact  that  exces- 
sive speeding  up  of  work  does  not  always  produce  the 
results  expected.  For  instance,  many  daily  riveting 
records  were  made  in  the  various  yards  during  the 
war,  but  almost  invariably  the  gangs  that  broke  a 
daily  record  were  so  exhausted  that  at  the  end  of  one 
month  their  total  output  was  not  any  greater  than  that 
of  the  gangs  that  did  a  fair  day's  work  regularly. 

Still  another  criticism  of  the  policy  of  organized 
labor  is  that  it  demands  the  same  wage  scale  for  every 
man,  regardless  of  his  ability,  and  injures  the  pros- 
pect of  advancement  of  the  ambitious  and  highly  skilled 
individual,  thus  bringing  all  men  to  a  dead  level.  The 
union  reply  to  this  criticism  is  that  it  merely  demands 
a  uniform  minimum  wage  and  that  the  employer  is 
free  to  recognize  unusual  skill  or  ability  by  paying 
above  the  minimum.  When  one  stops  to  realize  that 
where  there  are  no  trade  unions  the  wage  of  the  indi- 
vidual worker  depends  entirely  upon  the  knowledge  or 
caprice  of  the  foreman,  one  is  not  surprised  that  the 
unions  have  established  such  an  arbitrary  rule  to  pro- 
tect their  members  from  the  autocratic  acts  of  a  petty 
man.  I  have  seen  payrolls  in  which  members  of  the 
same  craft  were  rated  at  a  difference  of  Ic.  an  hour, 
the  wage  paid  running  all  the  way  from  35  to  68c. 
per  hour.  The  greatest  efficiency  engineer  in  the  world, 
or  the  wisest  foreman,  would  find  it  difl[icult  to  con- 
vince any  fair-minded  person  that  he  could  distinguish 
a  difference  in  value  of  8c.  a  day  between  the  work  of 
each  one  of  33  men.  It  must  be  remembered  that  the 
duty  of  the  foreman  is  to  keep  down  the  cost  of  pro- 
duction in  his  particular  department.  I  believe  that 
this  unfnrttinato  tendency  upon  the  part  of  organized 
labor  to  retognizp  only  one  degree  of  skill  would  never 
have  developed  to  the  same  extent  if  the  interests  of 
the  members  had  been  protected  by  some  method  for 
a  fair  hearing  of  individual  grievances. 

It  is  of  the  utmost  importance  for  the  peaceful  and 
productive  development  of  industry  that  Iwth  employ- 
ers and  employers  should  be  thoroughly  organized,  in 
order  that  trade  agreements  may  be  worked  out  be- 
tween t^em.  Hofore  this  can  be  successfully  accom- 
plished, however,  cniiiloyers  must  place  in  the  hands 
of  broad-minded,  experienced  men  the  responsibility  of 
formulating  and  carrying  out  their  labor  pnilicies.  Such 
men  might  be  calletl  labor  advisers,  administrators,  or 
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engineers.  A  group  of  such  men  representing  the 
manufacturers  of  an  industry  should  meet  with  the 
international  presidents  of  the  unions  employed  and  in 
conference  reach  an  agreement  covering  the  questions 
of  wages  and  hours  for  the  entire  industry  or  for  dis- 
tricts. Local  boards,  on  which  the  employers  and  em- 
ployees should  have  equal  representation,  should  then 
be  set  up  for  the  purpose  of  establishing  local,  or  dis- 
trict, working  conditions  and  for  the  interpretation  of 
the  detailed  application  of  the  wage  scale  to  individual 
plants. 

In  each  plant  of  any  size  there  should  be  a  labor 
adviser,  or  engineer,  and  the  workers  in  each  craft 
employed  in  the  plant  should  elect  a  committee  from 
their  number  to  represent  their  craft.  The  chairman 
of  this  craft  committee  should  be  a  member  of  a  general 
shop  committee,  to  be  composed  of  the  various  craft 
chairmen. 

The  above  plan  is  given  merely  as  an  example  of  a 
method  that  proved  successful  in  maintaining  peace 
in  the  shipyards  during  the  war.  For  a  period  of  a 
year  and  five  months  there  was  practically  no  inter- 
ruption of  work  in  the  shipyards  due  to  industrial  dis- 
putes, notwithstanding  the  fact  that  during  this  period 
the  number  of  men  employed  quadrupled,  with  all  the 
complications  that  such  an  abnormal  increase  naturally 
involved.  The  advantages  of  the  plan  suggested  are, 
first,  that  the  fundamental  questions  of  wages  and 
hours  are  taken  out  of  the  hands  of  local  foremen  and 
local  labor  leaders  and  placed  under  the  control  of  re- 
sponsible representatives  of  the  employers  and  national 
labor  leaders.  In  other  words,  such  matters  are  thus 
decided  by  men  of  wide  knowledge  and  experience  in- 
stead of  by  men  of  limited  vision  and  local  experience. 
In  dealing  with  labor  questions  for  many  years,  I 
have  found  that  nine-tenths  of  the  diflSculties  start  in 
the  arbitrary  actions  of  some  petty  official  of  the  com- 
pany or  of  the  local  union,  and  as  soon  as  the  question 
was  taken  up  with  the  responsible  executives  of  either 
side,  the  matter  could  be  quickly  and  satisfactorily  ad- 
justed, unless  the  prestige  and  discipline  of  either 
party  had  become  too  much  involved  by  the  action  of 
their   respective   subordinates. 

Another  important  advantage  is  that,  by  determining 
a  uniform  minimum-wage  scale  for  the  entire  industry 
or  district,  the  success  of  a  firm  is  then  dependent 
upon  the  managerial  ability  of  its  officials.  There  is 
a  wide  scope  for  such  ability,  as  shown  by  the  fact  that 
with  a  uniform  wage  scale  in  all  the  shipyards  on  the 
Atlantic  Coast,  the  cost  per  ton  produced  varied  over 
100%.  This  method  of  fixing  wages  protects  the  well- 
managed  and  fair-minded  employer  from  the  compe- 
tition of  those  willing  to  make  their  profits  out  of 
underpaying  their  workers.  Profits  are  not  determined 
by  the  wage  paid,  but  by  the  unit  cost  of  the  article 
produced,  and  the  unit  cost  is  90%  a  question  of  man- 
agerial ability.  Good  management  always  develops  a 
high  esprit  de  corps  among  the  workers  and  attracts 
the  most  highly  skilled  craftsmen  to  the  plant. 

The  local  or  district  boards  to  be  set  up  should  be 
given  a  free  hand,  with  full  authority  to  decide  all  ques- 
tions except  the  changing  of  the  wage  scale  or  the 
number  of  hours  to  be  worked.  During  the  last  two 
years  I  have  attended  many  conferences  between  em- 
ployers' organizations  and  representatives  of  labor, 
looking  toward  the  establishment  of  such  boards.  These 
conferences  have  all  had  the  same  history,  namely,  that 


at  the  first  session  both  sides  had  innumerable  limita- 
tions or  conditions  that  they  wanted  included  in  the 
agreement  and  which  they  thought  were  necessary  to 
protect  their  interests.  At  each  succeeding  conference 
these  limitations  were  reduced  in  number,  until  finally 
it  was  usually  decided  that  a  board  should  be  estab- 
lished with  unlimited  power  to  determine  any  ques- 
tion that  arose,  without  restrictions.  By  leaving  to 
these  boards  all  questions  except  wages  and  hours,  suf- 
ficient flexibility  is  provided  to  meet  what  are  in  reality 
purely  local  or  individual  plant  conditions.  In  the  past, 
far  too  much  power  has  been  left  in  the  hands  of  petty 
foremen  and  petty  local  labor  leaders. 

The  main  purpose  in  providing  for  craft  and  shop 
committees  is  that  through  these  committees  grievances 
can  be  immediately  taken  up  and  settled.  Delay  in 
obtaining  an  impartial  hearing  for  a  real  or  supposed 
grievance  is  one  of  the  most  prolific  causes  of  labor 
trouble,  and  it  makes  little  difference  whether  the  cause 
for  complaint  is  real  or  imaginery.  Another  advantage 
of  these  committees  is  that  they  develop  a  sense  of  re- 
sponsibility among  the  men.  All  individual  disputes, 
or  those  involving  a  single  craft,  can  be  settled  within 
that  craft,  without  being  brought  to  the  attention  of 
other  employees  not  affected,  while  the  general  shop 
committee  is  in  a  position  to  take  care  of  all  questions 
involving  more  than  one  craft  or  the  entire  plant.  Ap- 
peals from  the  decisions  of  the  general  shop  committee 
or  craft  committees  should  be  taken  to  the  district 
board  for  final  decision. 

The  great  advantage  of  such  a  method  of  handling 
labor  problems  is  that  it  is  essential,  in  order  to  obtain 
increased  productivity,  that  the  employers  should  be 
able  to  present  to  the  workers  the  limitations  and  prob- 
lems under  which  the  industry  is  conducted,  and  that 
the  workers  should  understand  their  individual  relation 
to  the  process  and  that  of  the  industry  to  the  com- 
munity and  other  industries.  At  the  same  time,  the 
employer  can  gain  a  more  accurate  knowledge  of  the 
conditions  under  which  the  work  is  conducted  in  his 
c%vii  plant.  Frequently,  by  listening  to  the  suggestions 
made  by  the  workers,  he  can  obtain  suggestions  that 
result  in  the  lowering  of  the  costs  of  production.  It 
is  surprising  to  find,  even  in  the  best-managed  com- 
panies, how  little  the  executive  heads  know  of  detailed 
conditions  that  seriously  hamper  the  production  of  the 
workers. 

I  wish  especially  to  emphasize  the  fact  that  the  estab- 
lishment of  shop  committees  must  in  no  way  be  taken 
as  an  alternative  or  as  a  counter  weapon  against  agree- 
ments with  the  regularly  constituted  trade  unions,  for 
no  plant  committee  can  make  agreements  covering  com- 
peting firms,  nor  do  they  have  the  responsibility  of  an 
organization  behind  them.  Above  all,  they  cannot  have 
the  advantage  of  being  guided  and  controlled  by  men 
of  national  experience. 

The  presidents  of  the  international  unions  are  often- 
times better  informed  as  to  the  national  situation  in 
their  industry  than  many  of  the  employers.  This  is 
not  unnatural,  as  the  time  and  thought  of  the  most 
large  employers  of  necessity  must  be  given  to  the  many 
problems  in  their  own  plants.  The  national  labor 
leaders,  on  the  other  hand,  are  constantly  hearing  from 
thousands  of  agents  of  conditions  and  problems  in  all 
parts  of  the  continent. 

The  establishment  of  mere  machinery  to  settle  any 
dispute  cannot,  however,  take  away  the  responsibility 
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of  the  individual.  Peace  cannot  be  maintained  in  in- 
dustr>'  by  both  sides  organizing  merely  for  defensive 
purposes,  any  more  than  international  peace  can  be  se- 
cured by  the  maintenance  of  standing  armies.  We  are 
learning  that  international  peace  can  be  secured  only 
through  the  just  consideration  and  di.scussion  of  the 
rights  of  each  nation,  and  the  same  cooperative  spirit 
must  exist  in  industry. 

The  first  lesson  to  be  learned  before  modern  civiliza- 
tion was  possible  was  that  the  rights  and  obligations 
of  the  individual  had  to  be  subordinated  to  the  public 
welfare.  Why  should  we  longer  hesitate  to  apply  the 
same  methods  to  an  aggregation  of  individuals  who 
are  associated  in  industry?  Force  settles  nothing, 
whether  it  is  applied  in  the  case  of  individuals,  to  an 
industry,  or  a  nation.  Unorganized  action,  based  on  the 
selfish  interests  of  the  individual,  or  locality,  merely 
produces  such  anarchy  as  now  exists  in  Russia. 

The  time  has  arrived  when  each  individual  must 
take  a  stand,  either  for  law  or  organized  orderly  de- 
velopment, or  for  the  use  of  force  and  anarchy.  Arbi- 
trary, reactionary  employers  are  as  dangerous  to  so- 
ciety as  revolutionary  labor  agitators.  Must  we  suffer 
further  catastrophes  before  adopting  organized,  lawful 
methods  of  dealing  with  all  human  problems? 


Thermit  Repairs  to  a  Rock  Crusher 

An  example  of  the  conspicuous  part  which  is  being 
played  by  Thermit  welding  in  restoring  to  operation 
many  types  of  heavy  steel  mechanical  equipment  used 
in  the  mining  industry,  such  as  broken  pitmans  of  rock- 
crushing  machines,  mining  locomotive  frames  and  side 
rods,  mine-hoist  drum  shafts,  hubs  of  mine  fans,  fly- 
wheels   and    numerous    other   parts    of    machinery,    is 


(aluminum  oxide),  at  a  temperature  of  approximately 
5000"  F.  This  Thermit  steel  is  sufficiently  hot  to  melt 
and  dissolve  any  metal  with  which  it  comes  in  contact, 
and  amalgamates  with  it  to  form  a  solid,  homogeneous 
mass  when  cool. 

Two  breaks  occurred  about  a  year  ago  in  practically 
similar  positions  in  the  first  pitman  of  the  Casparis 
crusher.  These  were  successfully  welded  and  the  sec- 
tion was  delivered  to  the  owner.  Before  the  delivery 
of  the  first  pitman,  however,  a  part  of  the  eccentric 
bearing  of  a  second  pitman  in  use  at  the  plant  broke 
off,  leaving  a  fractured  surface  extending  longitudi- 
nally through  the  eccentric  bearing,  measuring  6  ft.  2  in. 
in  length  and  averaging  about  7  in.  in  thickness.  A 
mechanical  repair  was  first  attempted  on  the  new  break, 
but  this  failed  after  only  a  few  days  of  service,  and 
the  casting  was  then  shipped  to  the  Jersey  City  repair 
factory  of  the  Metal  and  Thermit  Corporation. 

In  each  of  the  three  welds  the  method  of  making  the 
repair  was  practically  the  same.  The  broken  sections 
in  each  case  were  lined  up  with  each  other  and  a  gap 
of  about  3  in.  was  cut  out  between  sections  with  the 
oxyacetylene  flame,  to  allow  for  contraction  of  the  weld 
in  cooling. 

Manner  of  Prep.aring  .\nd  Placing  the  Mold  Box 
The  parts  were  then  ready  for  the  application  of 
yellow  wax  to  form  a  pattern.  The  wax  was  warmed 
until  plastic,  filled  into  the  gap  between  sections,  and 
shaped  around  the  parts  adjacent  to  the  break,  in  the 
form  of  a  collar.  In  the  third  weld  90  lb.  of  wax  was 
used.  After  having  formed  the  wax  pattern,  a  huge 
mold  box  was  constructed  around  the  fracture,  con- 
sisting of  a  sheet-iron  box  containing  molding  material. 
The  material  which  was  to  come  in  contact  with  the 
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afTorded  by  a  series  of  three  successful  repairs  on 
the  broken  eccentric  V)earinKS  of  two  cast-steel  pit- 
man.s  of  a  large  rock  crusher  used  by  the  Casparis 
Stone  Co.,  Havre  de  (irace,  Maryland. 

The  Principles  of  Thermit  Operation 

To  those  who  are  not  familiar  with  the  Thermit 
process,  it  may  be  said  in  introduction  that  Thermit 
is  a  mixture  of  aluminum  and  iron  oxide.  This  mixture 
can  he  ignited  by  means  of  special  ignition  powder,  and 
on  reaction  produces  superheated  liquid  steel  and  slag 


Thermit  steel  was  made  of  one  part  fire  clay,  one  part 
ground  fire  brick  and  one  part  fire  sand. 

During  the  filling  up  of  the  mold  box  the  molding 
material  was  carofiilly  rammed  down.  Six  wooden  pat- 
terns were  inserfivl  horizontally  in  the  mold  in  the 
proper  position  to  supply  openings  for  the  preheating 
gates.  A  cylindrical-shaped  wooden  pattern  directly 
above  the  wax  pattern  formed  the  space  later  neces- 
sary for  the  Thermit  steel  riser  to  occupy.  It  should 
be  explained  that  the  function  of  a  ri.ser  is  to  hold 
a  supply  of  steel  which  will  remain  liquid  for  a  con- 
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siderable  length  of  time  and  take  care  of  all  shrinkage, 
so  that,  when  a  pipe  is  formed  through  shrinkage,  this 
pipe  will  appear  in  the  riser  and  not  in  the  weld.  The 
riser  also  acts  as  a  depositary  for  loose  sand  and  other 
foreign  matter  which  may  be  washed  into  it  by  the 
Thermit  steel  in  passing  through  the  mold,  and  pre- 
vents this  material  from  clogging  in  the  weld.  A  sec- 
tion of  pipe  extending  diagonally  upward  from  the  bot- 
tom of  the  break  served  effectually  as  a  pattern  for  the 
pouring  gate. 

After  the  mold  box  was  rammed  up,  the  pipe  and 
wooden  patterns  were  removed,  and  preheating  of  the 
section  was  begun,  for  the  purpose  of  drying  the  mold 
and  bringing  the  sections  to  a  good  heat,  before  pouring 
the  Thermit  steel.  This  preheating  was  done  by  means 
of  a  double-burner  gasolene  compressed-air  preheater. 
In  the  case  of  the  third  weld  of  the  pitmans,  the  pre- 
heating was  started  at  4  a.m.  The  first  14  hours  of 
preheating  were  required  to  burn  all  the  wax  out  of 
the  mold. 

Particular  interest  attaches  to  this  repair,  because  an 
extra  large  automatic  crucible,  having  a  capacity  for 
2000  lb.  of  Thermit  and  of  somewhat  different  design 
from  the  standard  crucibles  employed  in  this  welding 
method,  was  used  experimentally  for  the  first  time. 
The  crucible  was  filled  up  almost  to  its  total  capacity, 
1750  lb.  of  Thermit  being  used. 

When  everything  was  ready  for  the  reaction,  a  small 
amount  of  special  ignition  powder  was  placed  on  the 
Thermit  in  the  crucible,  and  this  powder  was  ignited 
by  means  of  a  red-hot  iron.  The  intense  heat  thus 
generated  started  the  reaction. 

After  allowing  one  minute  for  the  reaction  to  com- 
plete itself,  the  tapping  pin  in  the  base  of  the  crucible 
was  tapped  upward  by  means  of  a  long  bar,  and  the 
liquid  Thermit  steel  allowed  to  run  out  into  the  mold. 

In  spite  of  the  enormous  amount  of  Thermit  formed 
in  one  crucible,  the  reaction  and  pour  was  accomplished 
with  entire  success,  forming  a  perfect  weld  of  strength 
just  as  great  as,  if  not  greater  than,  any  other  part  of 
the  pitman. 

An  accompanying  illustration  shows  the  arrangement 
of  gates  and  riser,  as  indicated  by  the  excess  metal 
present  after  the  mold  box  was  finally  removed  after 
cooling. 

Financing  Foreign  Enterprise 

The  purpose  of  the  Foreign  Bond  and  Share  Corpora- 
tion, which  has  just  been  formed,  is  to  finance  public 
and  private  enterprises  in  Central  and  South  America, 
the  Far  East,  Europe,  and  other  parts  of  the  world. 
It  will  also  sell  to  American  investors  either  the  deben- 
tures of  the  corporation,  which  will  be  covered  by  the 
deposit  of  the  securities  of  these  foreign  companies, 
or  the  foreign  securities  themselves.  It  is  the  inten- 
tion to  reach  all  classes  of  investors  in  the  United 
States. 

The  organizers  of  this  corporation  include  private 
banking  firms  and  some  of  the  strongest  financial 
institutions  throughout  the  United  States.  Among 
them  are  Brown  Brothers  &  Co.,  J.  &  W.  Seligman  & 
Co.,  Guaranty  Trust  Co.,  Chase  Securities  Corporation, 
Central  Union  Trust  Co.,  Columbia  Trust  Co.,  Hayden, 
Stone  &  Co. — all  of  New  York ;  First  National  Corpora- 
tion of  Boston;  Hibernia  Bank  and  Trust  Co.,  New 
Orleans;  First  Trust  and  Savings  Co.,  Cleveland; 
Anglo  &  London  Paris  National  Bank,  San  Francisco; 


Mercantile  Trust  Co.,  Mississippi  Valley  Trust  Co.,  and 
interests  associated  with  National  Bank  of  Commerce — 
all  of  St.  Louis;  and  the  Central  Trust  Co.  of  Chicago. 

A  number  of  the  subscribers  of  the  Foreign  Bond 
and  Share  Corporation  are  now  actively  identified  with 
the  Asia  Banking  Cd-poration,  Mercantile  Bank  of  the 
Americas,  the  American  Foreign  Banking  Corporation, 
Banco  Mercantile  Americano  del  Cuba,  the  China  & 
Japan  Trading  Co.,  and  other  American  financial  insti- 
tutions which  have  branches  in  many  parts  of  the  world. 
For  this  reason,  the  new  corporation  is  particularly 
well  qualified  to  develop  American  trade,  and  to  pass 
upon  the  value  and  to  oversee  the  management  of  enter- 
prises which  it  finances. 

Owing  to  the  war,  the  export  trade  of  the  United 
States  has  expanded  enormously,  and  the  same  cause 
has  been  responsible  for  the  creation  in  America  of 
the  greatest  merchant  fleet  in  the  world.  Neither,  how- 
ever, will  avail  the  American  people  unless  they  are 
willing  to  invest  some  of  their  capital  in  the  foreign 
countries  to  which  the  American  merchant  fleet  sails 
and  to  which  American  merchandise  is  carried. 

Latin-American  and  Asiatic  and  other  countries  which 
are  undeveloped  will  buy  merchandise  from  the  nation 
which  places  capital  at  their  disposal.  It  is  in  large 
part  the  secret  of  the  success  of  British,  German,  and 
French  trade  in  such  countries. 

As  regards  the  European  countries,  they  now  owe 
the  United  States  such  enormous  sums  that  the  mere 
problem  of  exchange  necessitates  the  taking  of  foreign 
securities  by  the  American  public  in  paj'ment  for  our 
exports  of  merchandise  to  Europe,  if  such  exports  are 
to  continue  in  anything  like  their  present  volume. 

In  the  past  London  has  been  the  great  international 
market  for  the  securities  of  everj-  government,  and  of 
the  industries  that  were  among  the  principal  sources 
of  national  wealth.  British  investors  always  have  been 
large  buyers  of  such  securities.  The  new-found  finan- 
cial position  of  the  United  States  should  result  in  a 
similar  appreciation  on  the  part  of  American  investors 
of  this  factor,  which  is  vital  to  the  future  of  our  for- 
eign commerce. 

Investment  returns  in  Latin-American  and  in  Asi- 
atic and  other  countries  needing  development  are  higher 
than  in  the  United  States.  There  is  no  reason  why, 
under  careful  supervision,  the  American  investor  should 
not  be  given  the  benefit  of  such  attractive  rates  of  in- 
vestment return,  and  at  the  same  time  have  the  pro- 
tection of  good  security. 

England,  France,  and  Germany  in  the  past  have  done 
most  of  the  financing  necessary  for  the  development  of 
foreign  countries,  and  have  reaped  the  benefits;  but,  as 
they  are  no  longer  in  a  position  to  supply  the  amount  of 
capital  needed  for  this  purpose,  Americans  must  fur- 
nish the  larger  part  of  it. 


Mine  Footage  Cost  of  the  Boston  and  Montana  Develop- 
ment Co.  during  1918  shows  an  increase  of  50 '7c  over  that 
in. 1917,  according:  to  the  company's  annual  repoi-t.  Work 
clone  consisted  of  1364  ft.  of  drifting,  crosscutting,  and 
raising.  The  company  railroad  from  the  mine  to  Divide, 
on  the  Oregon  Short  Lines,  is  to  be  completed  in  June. 
Work  on  the  500-ton  concentration  plant  was  delayed 
awaiting  railroad  completion,  although  the  necessary  tests 
have  been  made  and  the  kind  and  character  of  machinery 
decided  upon. 

Mobilize  Every  Available  Dollar  for  the  final  push.  Buy 
Victory  Notes. 
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OPEN  CUT  AT   THETFORD   MINES,   SHOWING   CABLEWAT    STANDARDS 


TUNNEL  AT   ASBESTOS    MINE.      ASBESTOS    ROCK  TRANSPORTED  FROM  PIT  TO  HOISTING  SHAFT 
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The  Mexican  Problem 


By  "OBSERVER" 


HAVING  spent  10  years  in  Mexico  and  several 
years  in  South  American  republics  on  profes- 
sional business,  I  can  corroborate  what  has  been 
published  in  recent  articles  in  the  Journal.  I  left 
Mexico  only  a  few  months  ago,  and  I  know  the  condi- 
tions intimately.  One  need  not  exaggerate  (as  Ameri- 
can correspondents  felt  inclined  to  do  before  the  revolu- 
tion>  ;  but  to  exaggerate  in  an  optimistic  manner  is  a 
most  dangerous  procedure,  as  it  will  lure  hundreds  of 
American  business  men,  mine  operators,  professionals, 
and  skilled  laborers  to  ruin,  to  separation  from  their 
families,  and,  not  unlikely,  to  death. 

If  we  should  abandon  our  American  business  interests 
in  Mexico,  other  nations  will  take  our  places.  The  Span- 
iards, for  instance,  would  be  only  too  glad  to  see  us  re- 
tire. The  only  people  that  have  been  and  still  are  the 
real  masters  over  their  former  slaves — the  anti-Spanish 
element  in  Mexico — arc  of  no  significance.  It  is 
through  the  Spaniards  that  we  could  reach  these  people, 
and  this  is  exactly  what  the  Germans  have  done.  They 
invaded  Spain  by  the  thousands,  and  catered  to  the  likes 
and  dislikes  of  Spaniards,  and  soon  were  patronized  in 
all  Spanish  countries.  The  application  of  justice  pure 
and  simple,  the  inborn  principle  of  the  Anglo-Saxon 
race,  does  not  go  far  with  these  people.  Flatteries,  bow- 
ing and  much  hat  raising  are  necessary  first  before  we 
can  gairi  any  influence  over  them. 

German  Methods 

The  Germans  applied  three  distinct  forces  against  the 
influence  of  the  American.s — they  made  friends  with  the 
Spanish  "haciendadoa,"  the  principal  land  owners  in  all 
these  countries;  they  catered  to  the  Church,  and  last  but 
not  least  they  advertised  themselves  in  a  thousand  ways 
— their  schools,  methods,  discipline,  the  famous  German 
Kultur,  army  and  organizations.  They  learned  the 
Spanish  language  as  soon  as  they  entered  these  coun- 
tries and  married  the  daughters  of  "better  families." 
The  Germans  will  be  out  of  the  game  for  some  time, 
but  they  will  remain  the  bitterest  enemies  of  the  Eng- 
lish and  Americans  alike.  They  will  constitute  the  same 
jealous  and  dissent-sowing  elements;  they  will  applv 
new  and  more  secret  working  forces,  unless  the  new 
German  government  shall  appoint,  as  representatives 
in  the  diplomatic  and  consular  service,  men  who  are  able 
and  willing  to  work  toward  a  general  reconciliation, 
and  who  can  apply  a  common-.sonse  policy  of  a  high 
moral  order.  But  it  is  not  likely  that  this  wijl  happen. 
The  pre.sent  and  perhaps  the  first  next  generation  of  the 
Hun.i  is  still  too  much  atTlicted  with  the  Prussian  dis- 
cipline. 

The  English  have  endured  the  greater  losses,  in  com- 
parison with  the  more  numerous  American  companies 
in  Mexico.  They  have  kept  records,  but  they  feel  when 
they  go  to  foreign  countries  that  they  do  so  at  their 
own  risk.  However,  the  English  government  keeps  a 
careful  and  watchful  eve  on  its  nationals. 

DiFFiaiLTiE?  OF  Operating  in  Mexico 

As  to  the  mining  industry  in  Mexico,  it  is  the  opinion 
of  the  more  cool-headed  Anicrirans  that  it  is  advisable 
to  keep  on  working  mines  mid  plants  that  can  be  oper- 


ated and  which  are  paying  expenses  or  which  can  make 
a  profit.  To  encourage  new  work  or  open  former  mines 
is  not  advisable.  The  spending  of  new  money  or  the 
advancing  of  loans  should  be  avoided.  Only  a  few  courts 
are  open ;  judges  will  not  conduct  cases  against  the  gov- 
ernment or  their  own  friends;  lawyers  will  not  accept 
lawsuits  without  demanding  fees  and  expenses  in  ad- 
vance, and  will  proceed  only  when,  after  having  con- 
suited  the  "judge,"  they  are  certain  that  the  defend- 
ant has  less  influence,  although  he  may  have  more 
money.  Big  and  minor  cases  drag  along  for  years;  de- 
cisions, even  when  given,  are  seldom  enforced. 

The  deplorable  financial  conditions  in  Mexico  are  too 
well  known.  Personal  safety  is  only  assured  by  going 
home  in  the  early  hours  of  the  evening.  No  foreigfner 
accepts  a  position  in  the  interior  of  the  country,  or  in 
places  off  the  railroad,  if  he  can  help  it.  Although  the 
Mexicans  spy  only  on  their  owti  political  enemies,  and 
murder  them  in  improvised  fights,  or  in  the  dark  of 
the  night  in  the  prison,  in  the  streets  or  in  the  country, 
one  is  careful  what  he  is  talking  about  to  his  American 
or  English  friends,  or  acquaintances  of  other  nations. 
There  is  a  deep  mistrust  in  personal  relations  and  no 
confidence  in  business  transactions. 

German  Influence  at  Work 

It  is  no  secret  that  the  Carranza  government  was, 
during  the  war,  decidedly  pro-German.  It  is  no  secret 
that  it  has  been  anti-American.  Whether  it  will  continue 
to  maintain  this  position  can  be  answered  only  by  the 
future.  The  danger  of  German  propaganda  has  gone; 
there  is  no  more  money  for  the  caballeros  illustros. 
The  Mexican  Ambassador  in  Berlin,  a  German  Chileno, 
is  a  red-hot  anti-Ally;  the  one  in  Vienna  much  worse, 
l)ut  that  fact  makes  no  difference — of  cash  there  will 
be  none. 

Tho  Mexicans  are  entirely  dependent  on  us;  we  know 
it  and  they  know  it.  It  behooves  the  Americans  as  next 
neighl)ors,  though  sick  and  tired  of  all  the  outrages  by 
bandits  and  Mexican  oflicials  alike,  to  do  some  hard 
thinking  about  it.  Shall  we  wait  until  the  Republicans 
are  in  the  saddle,  or  shall  we  demand,  now,  that  Car- 
ranza has  to  quit?  The  "feed  tho  stomach"  antidote  for 
revolutions,  for  preventing  the  poor  from  attacking  the 
rich,  is  as  old  as  the  Romans.  "Fishes  and  wines  for 
the  pnpiili  fniobl!"  shouted  Nero;  "Amuse  the  brutes," 
says  he;  and  forthwith  the  Christians  were  fed  to  the 
lions  in  the  circus,  and  the  streets  lighted  by  the  burn- 
ing bodies  of  the  Christian  martyrs.  As  a  final  joke 
he  burned  the  city. 

The  bigger  American  and  English  companies  operat- 
ing in  Mexico  are  feeding  the  peons  with  corn  and 
selling  it  at  cost  price.  They  move  their  incoming  sup- 
plies and  outgoing  products  in  their  own  cars  and  by 
their  own  engines.  Rut  that  is  all  they  wish  to  do  and 
ran  do,  often  risking  the  breaking  point.  The  smaller 
rompanies  and  business  houses  fare  worse. 

Railroad  cars  with  goods  or  supplies  ordered  from 
the  United  States  are  never  moved  after  they  have 
crosswl  the  border  line  or  are  loaded  in  the  ports.  They 
are  side  tracked,  and  an  excuse  for  congestion  is  thus 
purposely  created.     The  buyer?*   wait    in   vain    for  the 
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goods  to  arrive;  they  start  tracing,  appeal  to  the  con- 
suls, to  ministers  and  governors,  even  to  the  president. 
Finally  the  highest  railroad  official  feels  inclined  to 
give  preference  to  such  and  such  a  car,  if  the  buyer 
would  pay  the  extra  expense  for  moving  one  which  is 
congested  among  hundreds  of  others.  Sometimes  the 
expense  is  over  1000  pesos,  never  less  than  500,  and  the 
buyer  or  his  agent  must  look  after  the  moving  of  the 
car  himself.  He  must  tip  the  station  agent,  the  engi- 
neer, and  the  brakeman. 

The  continuous  raising  of  the  taxes  for  export  by  the 
Mexican  government  is  an  entirely  Spanish  habit.  The 
Spaniards  from  early  days  of  the  present  times  not 
only  excluded  all  foreigners  from  their  colonies  for 
more  than  300  years,  but  after  the  change  came  they 
made  the  foreigners  pay  for  developing  their  countries' 
resources.  Only  recently  the  English  government  called 
upon  the  Spanish  government  to  explain  the  imposi- 
tion of  exorbitant  taxes  and  export  duties  on  everything 
produced  by  English  capital  and  English  engineers  in 
Spain.  Some  of  the  South  American  republics  are 
trying  the  same  thing  all  the  time.  The  once  Latin 
system  of  isolation  and  home  protection  is  a  relic  of 
European  and  Oriental  statesmanship  and  economic 
laws  of  centuries  ago.  The  persistence  of  it  is 
a  sign  of  inability  or  unwillingness  to  understand  the 
policies  of  the  open  door,  fair  trading,  and  equal  in- 
ternational rights. 

Americans  Not  Interested  in  Politics 

I  recently  read  an  article  about  Mexico  in  the  Jan- 
uary number  of  the  North  American  Magazine,  which 
can  be  of  interest  only  to  the  most  intimate  student 
and  personal  observer  of  Mexican  affairs.  Eighty  per 
cent,  of  the  American  old-timers  in  Mexico  and  other 
foreigners  never  bother  themselves  about  Mexican  poli- 
tics or  alDOut  this  or  that  "chief."  I  hardly  ever  looked 
over  Mexican  newspapers  except  for  war  news.  I 
studied  for  a  while  the  greatest  newspapers  in  the 
South — those  of  the  Argentine  and  of  Chile — but  gave 
it  up.  The  flowen'  langTjage,  the  steadv  recurrence  of 
Cassar,  Brutus,  Dante,  Macchiavelli,  Napoleon,  and  the 
French  Revolution,  but  the  lack  of  reference  to  English 
literature  or  England's  great  men  in  politics,  or  to  the 
American    commonwealth    and    history,    disgusted    me. 

Although  a  professional  smelting  man  and  interested 
in  other  branches  of  the  mining  and  metallurgical  in- 
dustrj%  I  have  no  desire  to  report  on  the  progress  or  con- 
ditions of  mining  or  of  metal  production  in  Mexico  or 
in  South  America.  The  larger  companies  and  the  min- 
ing journals  are  all  well  posted  on  these  subjects.  My 
personal  experiences,  my  losses  both  in  riches  and  health 
during  six  years  of  revolution  in  Mexico  (and  only  on 
account  of  the  revolution)  fall  into  insignificance  com- 
pared with  the  hardships  of  thousands,  nay,  millions,  of 
soldiers,  civilians,  men  and  women  during  the  war.  The 
gains  of  the  war  profiteers,  much  less  those  of  many 
foreign  business  houses  in  Mexico  and  in  South  America 
where  Americans,  English,  French,  Germans  and 
Austrians  alike  bartered  between  themselves  or  together 
openly,  shamefully,  blacklist  or  no  blacklist,  cannot 
arouse  my  envy  or  my  indignation. 

I  have  enjoyed  the  life  in  the  tropics — the  wonder- 
ful life  in  the  open.  The  beautiful  colors  in  the  skies 
down  in  the  countries  where  the  cactus  grows.  I  hear 
again  the  muchi!=sinias  gracias  of  the  brown  and  dirty 
Indian  with  the  sombrero  in  his  hand.    I  am  waited  on 


like  somebody  by  a  score  of  nwzos.  People  take  off  their 
hats,  to  me;  the  ladies  look  at  me;  some  smile,  gray 
hairs  or  not.  There  are  no  blizzards  or  hot  waves,  no 
20  below  zero,  or  120  in  the  shade,  no  hot  rooms,  or 
sleeping  porches  where  one  gets  covered  with  dust.  One 
can  stretch  his  legs  under  the  table,  sit  till  midnight, 
and  later,  in  the  club,  in  the  open,  in  the  cafes,  listen  to 
agreeable  music  and  shout  for  a  drink — yes,  for  a  drink 
of  any  kind. 

Peoples  have  emigrated  for  many  reasons,  of  course 
mostly  for  making  a  living,  a  better  living  in  foreign 
countries.  Compulsory  military  service  has  driven  many 
out  of  Europe,  and  not  a  few,  but  many,  of  the  better- 
class  of  Englishmen,  who  detested  or  could  not  keep 
up  with  social  cIass  distinctions  at  home.  It  is  said 
that  many  American  soldiers  are  held  back  by  the  fair 
maidens  in  La  Belle  France  and  in  England.  How  many 
will  flee  from  the  United  States  when  nation-wide  pro- 
hibition and  anti-tobacco  fiends  sweep  the  country? 

I  would  rather  be  a  big  fish  in  a  small  pond  than  a 
small  fish  in  a  big  pond — Viva  Mexico,  viva  Peru,  viva 
Brazil! 


Recent  Events  in  the  Mexican  Situation 

A  brief  summary,  compiled  from  press  accounts,  of 
important  events  occurring  during  the  last  month  in 
relation  to  the  Mexican  government,  and  to  the  Ameri- 
can interests  that  are  cooperating  to  make  clear  the 
status  of  the  Mexican  situation,  as  well  as  to  stimu- 
late action  toward  the  settlement  of  the  present  diffi- 
culties, is  given  in  the  following: 

Mar.  1.5. — Reported  that  the  State  of  Morelos  is 
completely  under  control  of  government  troops,  after 
being  overrun  for  10  years  by  bands  under  Emiliano 
Zapata. 

Mar.  17. — State  Department  advised  of  capture  of 
J.  E.  Whetten,  an  American,  and  Joseph  Bentley,  a 
bishop  of  the  Mormon  Church,  by  Villa  forces  at 
Cruices,  50  miles  east  of  Pearson. — Report  of  a  raid 
on  Mar.  1  by  12  armed  bandits  on  oil  camps  at  Tam- 
pico,  resulting  in  hanging  of  camp  superintendent,  M. 
Savioz,  until  unconscious,  but  he  was  cut  down  before 
life  was  extinct. — American  negro  ranch  foreman 
"Bunk"  Spencer,  and  nine  Mexican  families  continue 
to  be  held  by  Villa's  men  in  Chihuahua,  despite  pay- 
ment of  .§5000  for  their  release. 

Mar.  18. — Treasury  Department  of  Mexico  an- 
nounces the  Mexican  government  has  no  intention  of 
forcing  immediate  collection  of  royalties  on  oil  pro- 
duced in  country,  during  January  and  February,  under 
Carranza  decree  of  Feb.  18  directing  the  immediate 
collection  of  royalties. 

Mar.  19. — Federico  Servantes,  with  18  men,  arrested 
near  Socorro,  Tex.,  while  attempting  to  cross 
to  Mexico  to  join  General  Angeles,  of  the  Villa  forces. 
— Eight  Mexican  cowboys  and  "Bunk"  Spencer,  Ameri- 
can negro,  reported  released  by  Villa's  commander, 
Marin  Lopez. — Francisco  Villa,  with  500  men  and  14 
wagons  filled  with  sick  and  wounded,  reported  seen  at 
Chihuahua  City. — Resolutions  favoring  League  of 
Nations  and  expressing  sympathy  with  President  Wil- 
son introduced  in  the  Mexican  Congress  on  Dec.  13, 
1918,  were  published. 

Mar.  20. — Announced  that  400  American  business 
men  and  financiers  representing  many  towns  and  cities 
in  the  Mississippi  Valley  would  visit  Mexico  on  the  in- 
vitation of  President  Carranza. — Reported  that  Mexi- 
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can  diplomatir  representative  in  Paris  would  not  be 
received  by  the  peace  delegates. — Rafael  Nieto,  acting 
Minister  of  Finance  of  Mexico,  in  conference  with  the 
International  Committee  of  Bankers  and  J.  P.  Morgan 
&  Co.  A  loan  for  the  Me.xican  government  was  not 
negotiated. — Message  received  from  Bishop  Bentley. 
that  he  and  J.  E.  Whetten,  and  Albert  Tietjen,  all 
Mormon.'?,  were  released  by  Villa's  forces  and  are  re- 
turning.— Fighting  between  federal  cavalry  and  Villa 
forces  occurred  near  Ascension,  60  miles  south  of 
Columbus,  N.  M.,  resulting  in  a  number  of  Villa's  men 
being  killed  and  others  captured. — Announced  that  air- 
plane patrols  would  be  established  along  the  Mexican 
border  by  the  U.  S.  Government  when  the  Army  is  re- 
organized on  a  peace  basis. 

Mar.  21. — Proposed  to  eliminate  retroactive  features 
of  Article  27  of  Mexican  Constitution,  the  republic  to 
claim  only  future  discoveries  as  nation's  property. 

Mar.  23.— Troops  of  8th  U.  S.  Cavalry  returned  to 
Marfa,  Tex.,  after  pursuit  of  Mexican  bandits,  across 
border,  resulting  in  the  recovering  of  35  cattle  and 
two  horses  taken  by  raiders  the  previous  day,  Oscar 
Wallace,  an  American  ranch  farmer  residing  at  Ha- 
cienda Encinas,  near  Progreso,  Coahuila,  reported  at- 
tacked by  bandits  and  held  prisoner. 

Mar.  24.— State  Department  of  U.  S.  Government 
advised  that  the  Mexican  government  issued  circular 
threatening  to  punish  companies  and  individuals  that 
drill  oil  wells  or  perform  other  petroleum  develop- 
ment without  permission. 

Mar.  25.— Ambassador  Fletcher,  of  the  U.  S.  State 
Department,  conferred  with  representatives  of  lead- 
ing American  oil  companies  in  reference  to  threat  of 
Mexican  government  to  punish  drilling  of  oil  wells 
without  permission. — The  body  of  Oscar  Wallace, 
who  was  recently  kidnapped,  was  found  near  Pro- 
greso, Coahuila,  according  to  advices  received  in 
Washington. 

Mar.  29.— The  Mexican  Claims  Commission,  in  ses- 
sion at  Mexico  City,  was  flooded  with  claims  against 
the  government,  according  to  advices  received  in 
Washington.  The  number  of  claims  arising  from  the 
Madero  revolution  will  amount  to  about  8000,  one 
third  of  which  will  be  filed  by  foreigners. 

Mar.  30. — Concessions  were  granted  to  Japanese  to 
exploit  agricultural  lands  in  Lower  California,  ac- 
cording to  a  reported  statement  of  GeneralAmado 
Aguirre.  Japanese  Legation  in  Mexico  City  denies 
any  official  knowledge  of  the  transaction.  Washington 
believes  the  attitude  of  Japane.se  government  will 
not  permit  Japanese  to  acquire  land  in  Mexico  with- 
out sanction  of  the  United  States. 

Apr.  1.— Troop  of  80th  U.  S.  Cavalry,  after  a  raid 
by  Mexican  bandits  across  the  Rio  Grande,  overtook 
and  killed  five  of  the  bandits,  recovering  the  horses 
and  cattle  which  had  been  stolen. 

Apr.  ."?.— Under  Secretary  Amado  Aguirre,  of  the  De- 
partment of  Agriculture  and  Development,  denies 
statement  attributed  to  him  that  Japanese  companies 
had  acquired  land  in  Lower  California.^Appeal  made 
for  recognition  of  the  bcilligerency  of  the  Diaz  move- 
ment in  a  circular  letter  received  by  American  consu- 
late at  Juarez.  U.  S.  State  Department  officials  said  no 
official  notice  of  the  revolutionar>-  movement  would  be 
taken,  as  the  government  of  Mexico  has  been 
recognized  by  the  L'nited  States. 

Apr.  4. — Announcemont  of  the  landing  of  General 


Aurelio  Blanquet  on  east  coast  of  Mexico  to  organize 
the  Diaz  forces  and  overthrow  the  Carranza  govern- 
ment.— U.  S.  Immigration  officials  announce  Mexican 
border  passports  regulations  are  suspended  in  a  zone 
40  miles  south  of  the  border.  Permits  may  be  obtained 
by  American  citizens  on  verbal  application. 

Apr.  8. — Rafael  Nieto,  who  for  the  last  year  has 
been  Secretary  of  the  Treasury,  resigned,  and  Luis 
Cabrera,  former  Secretary  of  the  Treasury,  has  been 
named.  Cabrera  is  regarded  as  being  antagonistic  to 
the  United  States. 

Apr.  9. — Announced  that  an  investigation  had  been 
ordered  by  U.  S.  Department  of  State  of  the  attack  on 
passenger  train  between  Tampico  and  Monterey  by 
Mexican  bandits  on  Apr.  4,  in  which  J.  P.  Mennet,  an 
American  citizen,  was  wounded. — Diplomatic  advices 
received  in  Washington  to  the  effect  that  Mexican 
government  is  returning  to  the  owners  more  than  400 
mining  properties  in  the  State  of  Chihuahua. 

Apr.  10. — "The  Nation"  editorially  charges  oil  in- 
terests are  attempting  to  influence  American  public 
opinion  toward  intervention,  by  charging  Carranza 
with  pro-Germanism. — On  permission  of  American 
authorities.  2,000,000  rounds  of  7  mm.  rifle  cartridges 
were  taken  acro.«s  the  border  for  the  use  of  Mexican 
government  forces. 

Apr.  11. — Washington  advices  announce  that  an 
American  citizen,  Edward  E.  Morgan,  was  murdered 
at  Chivela.  47  miles  from  Salina  Cruz,  on  Apr.  8. — 
General  Emiliano  Zapata,  of  rebel  forces,  was  killed 
by  federal  troops,  according  to  announcement  of  the 
government. 

Apr.  12. — New  York  Group  of  American  Chamber 
of  Commerce  organized  to  promote  trade  between 
United  States  and  Mexico. 

Apr.  17. — General  Blanquet  reported  killed  by 
Carranza  forces. — E.  L.  Dufourcq,  an  American  min- 
ing engineer,  killed  by  Mexican  bandits. 

Apr.  23 — Acting  Foreign  Secretarj-  Fernandez  de- 
clared Mexico  never  had  recognized  and  never  would 
recognize  the  Monroe  Doctrine. 

Apr.  26 — Information  became  known  that  Villa  is 
concentrating  all  troops  under  his  control  in  Chihuahua 
in  attempt  to  reestablish  a  rebel  government. — Washing- 
ton ofllcials  believe  refusal  of  France  to  recognize  Al- 
berto J.  Parie  as  Minister  from  Me::ico  was  caused 
by  protests  from  French  bankers  against  seizure  of 
French  banks  in  Mexico. — Reported  that  intimation  had 
been  made  to  Mexico  .she  would  not  be  given  a  place  in 
the  League  of  Nations  unless  her  policy  of  dealing  with 
foreign  aliens  and  foreign  investors  was  modified. 

Apr.  27 — Mexican  gunboat  captured  the  American 
fi.shing  schooner  "Cape  Horn"  in  Gulf  of  Mexico,  alleg- 
ing the  smuggling  of  arms  to  rebels  in  Vera  Cruz. 

Apr.  29 — Considerable  interest  aroused  in  Washing- 
ton regarding  identity  of  governments  friendly  to  Mex- 
ico that  rr(juestpd  Mexican  Foreign  Oflice  to  express  an 
opinion  on  the  recognition  of  the  Monroe  Doctrine  as 
announced  in  ollicial  despatches.  Opinion  expressed  that 
if  such  .in  in(|uiry  were  made  it  probably  came  from  Ar- 
gentina and  Chile. 


Iron-Ore  Exports  From  Algrria  in  1018  were  782,047 
metric  tons,  as  compared  with  1,065,512  tons  in  1017  and 
9.3H,684  tons  in  I'.Mfi,  ncconiinvr  to  Echo  dex  Minet.  Of 
the  1918  shipments  only  7400  tons  went  to  France,  the  rest 
having  gone  to  the  United  Kingdom. 
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The  New  Price  Revolution 


By  IRWIN  G.  FISHERf 


There  are  glorious  opportunities  ahead.  For  all 
the  years  of  the  ivar  we  have  neglected  producing 
those  things  which  could  not  be  classed  as  "war 
material."  Today  there  are  empty  shelves  every- 
ivhere  and  a  world-wide  demand.  The  more  rapidly 
we  can  increase  production  and  stimulate  consump- 
tion, the  quicker  we  can  speed  up  the  process  of 
exchange  and  the  sooner  shall  we  see  the  smiling 
face  of  Prosperity,  waiting  just  around  the  corner 
— prosperity  for  capital  and  prosperity  for  labor. 

IT  IS  INTERESTING  to  observe  that  many  manu- 
facturers think  that  prices  must  come  down,  including 
the  price  of  labor ;  but  they  are  ready  to  demonstrate 
to  you  that  their  own  prices  cannot  come  down,  nor  can 
they  pay  lower  wages.  Almost  everything  they  buy 
somehow  costs  twice  as  much  as  before  the  war,  and 
their  labor  is  twice  as  dear.  They  cannot  pay  their 
labor  less  if  labor  is  to  meet  the  increased  cost  of 
living.  Now,  as  a  matter  of  fact,  when  we  investigate 
almost  any  individual  one  of  the  so-called  high  prices 
for  industrial  products  we  are  likely  to  find  that  in- 
dividually it  is  not  high;  that  is,  it  is  not  high  rela- 
tively to  the  rest.  Our  quarrel  is  with  the  general 
level  of  prices. 

Variations  in  the  general  price  level  may  be  com- 
pared to  the  tides  of  the  sea,  and  the  individual  prices 
may  be  compared  to  waves.  Individual  prices  may  vary 
from  this  general  level  of  prices  for  specific  reasons 
peculiar  to  individual  industries,  just  as  the  height 
and  depth  of  waves  vary  from  the  general  level  estab- 
lished by  the  tide.  The  causes  controlling  the  general 
price  level  are  as  distinct  from  those  controlling  in- 
dividual prices  as  the  causes  controlling  the  tides  are 
distinct  from  those  controlling  individual  waves. 

The  general  level  of  prices  is  dependent  upon  the 
volume  and  rapidity  of  turnover  of  the  circulating  me- 
dium in  relation  to  the  business  to  be  transacted  thereby. 
If  the  number  of  dollars  circulated  by  cash  and  by  check 
doubles,  while  the  number  of  goods  and  services  ex- 
changed thereby  remains  constant,  prices  will  about 
double. 

The  great  price  changes  in  history  have  come  about 
in  just  this  manner.  The  "price  revolution"  of  the  six- 
teenth century  came  upon  Europe  as  a  result  of  the  great 
influx  of  gold  and  silver  from  the  mines  of  the  New 
World.  Europe  was  flooded  with  new  money.  More 
counters  were  used  than  before  in  effecting  exchanges, 
and  prices  became  "high."  People  talked  then  of  tem- 
porary "inflation,"  just  as  they  talk  of  it  now.  But 
it  was  not  temporary ;  it  was  a  new  price  level. 

A  similar  increase  in  prices  all  over  the  world  oc- 
curred between  1896  and  1914,  following  the  discovery 
of  the  rich  gold  fields  of  South  Africa,  Cripple  Creek, 
and  Alaska,  the  invention  of  the  cyanide  process,  and 
the  vast  extension  of  the  use  of  bank  credit. 


•Extracts  from  a  paper  read  before  a  conference  of  state  gov- 
ernors and  mayors  at  tlie  Wliite  House  on  -Mar.  3.  1919,  and 
abstracted  from  a  pamphlet  which  is  obtainable  from  the  National 
Prosperity  Campaign  headquarters  at  Room  700,  Commodore 
Hotel.  New  York   City. 

tProfessor  of  political  economy,    Yale  University. 


Circulating  credit — that  is,  bank  deposits  subject  to 
check,  and  banknotes — is  a  multiple  of  the  banking  re- 
serve behind  these  deposits  and  notes;  and  the  essence 
of  this  reserve  is  gold.  Our  present  monetary  sys- 
tem is  an  inverted  pyramid,  gold  being  the  small  base 
and  banknotes  and  deposits  being  the  large  superstruc- 
ture. The  superstructure  grows  even  faster  than  the 
base.  The  deposits  are  the  important  elements.  They 
are  transferred  by  check  from  one  individual  to  another; 
that  is,  the  circulation  of  checks  is  really  the  circulation 
of  deposits. 

Thus  any  increase  in  the  country's  gold  supply  has 
a  multiplied  effect.  The  possible  extent  of  that  effect  is 
dependent  upon  (1)  the  amount  of  gold  availably,  and 
(2)  the  gold  reserve  requirements,  determining  the  vol- 
ume of  credit  that  can  be  put  into  circulation  based  upon 
the  gold.  Over  a  billion  dollars  in  gold  has  come  into 
this  country  from  abroad  since  1914,  and  a  large  amount 
has  disappeared  from  domestic  circulation.  The  gold 
from  both  these  sources  has  found  its  way  into  the 
United  States  Treasury  and  into  bank  reserves. 

On  June  30,  1918,  the  portion  of  the  gold  reserve  of 
the  Federal  Reserve  banking  system  which  supported 
national  bank  deposits  and  Federal  Reserve  notes  was 
more  than  three  times  as  large  as  the  gold  reserves  under 
the  old  national  banking  system  on  June  30,  1914 — 
$1,786,000,000,  compared  to  $592,000,000.  During  the 
same  period  credit  instruments  (demand  deposits  and 
notes)  increased  about  twofold — from  $6,100,000,000 
to  $11,700,000,000.  This  increase  of  credit  instruments 
is  typical  of  the  banking  situation  for  the  country  as  a 
whole,  and  largely  explains  the  present  high  level  of 
prices.  The  increase  of  gold  has  been  so  great,  however, 
that  the  base  has  grown  faster  than  the  superstructure 
— which  is  contrary  to  the  normal  tendency. 

The  ratio  of  gold  to  credit  has  risen  from  9.6%  to 
15.3%.  The  legal  reserve  requirements  of  the  present 
system  are  such  that  for  1918  there  is  an  excess  of  gold 
above  these  requirements  of  more  than  $700,000,000. 
The  reserve  required  by  law  to  support  the  $11,700,000- 
000  of  credit  in.struments  of  1918  is  $1,070,000,000.  The 
$700,000,000  of  free  gold  could  support  an  additional 
superstructure  70%  as  large  as  the  existing  one,  which 
indicates  that  for  the  banking  of  the  country  as  a  whole 
a  potential  future  expansion  of  50%  is  a  conservative 
estimate. 

At  the  present  time  European  goods  are  not  "low 
priced"  (however  little  the  money  wages  of  European 
labor  will  buy).  Prices  in  Europe  since  the  war  began 
have  risen  more  than  they  have  in  the  United  States. 
The  price  rise  has  been  less  the  further  from  the  seat 
of  hostilities.  It  was  least  in  Australia  and  New  Zea- 
land. It  was  next  least  in  the  United  States,  Canada, 
and  Japan.  Then  came  neutral  Europe;  then  our  pres- 
ent Allies;  and  finally  Germany  and  Russia.  Gold  tends 
usually  to  flow  from  high-priced  countries  to  low-priced 
countries,  so  that  until  "inflated"  European  prices  fall, 
gold  is  not  likely  to  flow  thither.  Prices  are  no  more 
likely  to  fall  there  than  here. 

Looking  into  the  still  more  remote  future,  there  will 
be  in  Europe,  particularly  on  the  Continent,  a  vast  in- 
crease in  deposit  banking.     The  need  of  the  govern- 
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ments  there  for  funds  during  war  times  hastened  the 
introduction  of  deposit  banking.  Money  went  out  of 
circulation  into  bank  vaults,  and  there  became  the  basis 
for  circulating  credits.  This  means  a  new  habit  which 
will  lead  to  a  great  currency  expansion.  Far-away 
countries,  like  India  and  China,  are  also  learning  to 
use  deposit  banking.  It  is  as  if  a  new  source  of  gold 
supply  had  been  discovered.  What  has  been  discovered 
is  a  new  way  of  using  the  gold  supply.  The  world,  dur- 
ing the  course  of  the  war,  has  thus  started,  or  has 
hastened,  an  equivalent  of  the  price  revolution  of  the 
sixteenth  century. 

Business  men  should  face  the  facts.  To  talk  rever- 
ently of  1913-14  prices  is  to  speak  a  dead  language  to- 
dav.  The  buyers  of  the  country,  since  the  armistice, 
have  made  an  unexampled  attack  upon  prices  through 
their  waiting  attitude,  and  yet  price  recessions  have 
been  insignificant.  The  reason  is  that  we  are  on  a  new 
high-price  level,  which  will  be  found  a  stubborn  reality. 
Business  men  are  going  to  find  out  that  the  clever  man 
is  not  the  man  who  waits,  but  the  one  who  finds  out 
the  new  price  facts  and  acts  accordingly. 


George   Ferdinand   Becker 

Dr.  George  Ferdinand  Becker,  the  well-known  geolo- 
gist, died  in  Washington  on  Apr.  20,  at  the  age  of  72. 
He  was  born  in  New  York  City  and  was  the  son  of 
Alexander  Christian  Becker,  of  Denmnrk,  and  Sarah 
Gary  Tuckerman  Becker,  the  daughter  of  the  Rev. 
Joseph  Tuckerman,  of  Boston. 

Dr.  Becker  was  the  last  member  of  the  group  of  dis- 
tinguished geologists  who  in  1879  were  associated  with 
Clarence  King  at  the  time  of  the  organization  of  the 
U.  S.  Geological  Survey.  He  was  a  leader  in  mining 
geolog>'  and  geophysics,  and  for  many  years  had  been 
the  chief  of  the  division  of  chemical  and  physical  re- 
search in  the  Geological  Survey,  and  the  investigations 
under  his  direction  led  to  the  establishment  of  the 
geophysical  laboratory  of  the  Carnegie  Institute,  at 
Washington. 

Dr.  Becker  was  a  graduate  of  Harvard,  received  the 
degree  of  doctor  of  philosophy  at  Heidelberg,  and  later 
was  graduated  from  the  Royal  School  of  Mines  in  Ber- 
lin. He  was  for  four  years  an  instructor  of  mining  and 
metallurgy  in  the  University  of  California,  from  which 
he  came  to  the  U.  S.  Geological  Survey.  He  was  one  of 
the  pioneers  in  governmental  efforts  to  guide  and  en- 
courage the  development  of  the  mineral  resources  of 
the  West.  In  1880,  when  ea.sentially  the  entire  tech- 
nical staff  of  the  Geological  Survey  was  utilized  by  the 
Bureau  of  the  Census  in  taking  the  census  of  mineral 
production,  the  statistical  work  west  of  the  Mississippi 
River  was  placed  in  Dr.  Becker's  charge.  A  little 
later  hi."i  personal  solicitations  before  committees  of 
Congress  were  largely  responsible  for  the  permanent 
eatabli.shment,  under  the  auspices  of  the  Geological  Sur- 
vey, of  the  annual  statistical  canvass  of  the  mineral  in- 
dustry of  the  country  now  conducted  by  the  division  of 
mineral  resources. 

In  1880,  also.  Dr.  Becker  began  the  study  of  the 
geology  of  the  famous  Comstock  silver  lode,  which,  even 
at  that  time,  had  yielded  ?325,000,000  in  bullion  and  is 
imperishably  associated  with  some  of  the  mo.st  romantic 
epi.sodes  in  American  mining.  The  results  of  this  work 
were  published  in  monographic  form  in  1882.  Becker's 
ptlas  of  the  Comstock  Lode  was  a  compilation  of  all 


the  mine  maps  that  were  of  interest.  It  also  contained 
geological  maps  and  sections.  For  a  long  time  both 
the  monograph  and  the  atlas  have  been  of  use  to  mining 
engineers  on  the  Comstock  as  well  as  serving  to  set  a 
standard  for  that  period.  The  summers  of  1883  to  1885 
were  spent  in  the  study  of  the  quicksilver  deposits  of 
California,  and  in  connection  with  these  studies  Dr. 
Becker  made  a  visit  to  the  famous  old  Almaden  mine 
in  Spain.  He  was  one  of  the  pioneers  in  the  geological 
work  in  the  coal  and  gold  fields  of  southern  Alaska, 
which  he  visited  in  1895. 

Dr.  Becker's  geological  observations  and  studies  were 
not,  however,  confined  to  the  United  States,  for  in  1896, 
under  the  auspices  of  an  English  company,  he  visited 
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the  Rand  gold  fields.  South  Africa,  some  of  his  ob- 
servations there  being  later  published  by  the  Geological 
Survey.  In  1898  he  reported  to  the  Mil'tary  Governor 
of  the  Philippines  as  geologist  and  spent  14  months  in 
the  islands.  Although  prevented  from  accomplishing 
much  in  the  way  of  active  field  work,  because  of  the 
hostile  attitude  of  the  natives,  he  was  able,  during  that 
period,  to  compile  a  useful  review  of  the  geology  of  the 
islands  as  known  at  that  time.  In  connection  with  this 
Philippine  service  Dr.  Becker  prepared  a  special  report 
for  President  Roosevelt  on  the  desirability  of  scientific 
explorations  in  the  Philippine  Islands. 

Dr.  Becker  also  rendered  national  service  in  the  Canal 
Zone  as  a  member  of  a  special  committee  under  the 
au.spices  of  the  National  Academy  of  Sciences,  for  the 
purpose  of  investigating  the  geologic  phases  of  the  en- 
gineering problems  of  the  Panama  Canal. 

Dr.  Becker  was  a  member  of  the  National  Academy 
of  Sciences,  the  Washington  Academy  of  Sciences,  the 
American  Institute  of  Mining  and  Metallurgical  En- 
gineers, and  the  Metropolitan  and  Chevy  Chase  clubs. 
In  1914  he  was  elected  president  of  the  Geological  So- 
ciety of  America.  He  was  the  author  of  more  than  a 
hundred  scientific  papers,  which  cover  a  wide  field  in 
scientific  research.  Dr.  Becker  is  survived  by  his 
widow,  F"lorence  Deakins  Becker, 
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Improved  Conditions  in  Western  Mexico 

I  have  just  returned  from  a  trip  to  the  west  coast 
of  Mexico,  and  believe  that  a  letter  as  to  conditions 
found  there  might  be  of  interest.  The  Southern  Pacific 
R.R.  is  running  three  through  trains  a  week  from 
Nogales,  Sonora,  to  Acaponeta,  Nayarit.  The  latter 
is  a  new  state  formed  from  the  old  territory  of  Tepic. 
In  general,  conditions  may  be  said  to  be  good,  espe- 
cially in  Sinaloa.  The  Yaqui  Indians  are  still  giving 
a  considerable  amount  of  trouble  in  Sonora. 

Hardly  a  week  passes  but  several  helpless  Mexicans  are 
murdered  in  outlying  villages,  so  that  it  is  not  safe 
to  leave  the  railroad.  Several  strong  companies  are 
working  continuously  in  this  district,  but  are  able  to 
do  so  only  by  employing  a  suitable  guard.  All  trains 
between  Nogales  and  Esperanza,  Sonora,  run  in  day- 
light only  and  with  a  heavy  guard. 

In  Sinaloa  a  few  bandits  still  operate,  but  offer  no 
real  danger.  Conditions  are  similar  to  those  of  pre- 
revolutionary  days;  and,  on  the  whole,  the  people  ap- 
pear more  prosperous  than  they  did  10  years  ago.  All, 
apparently,  have  benefited  from  the  sale  of  the  large 
crops  of  garbanzos  (chickpeas),  which  have  been  ex- 
ported to  Spain  during  the  last  year.  The  people  were 
never  better  clothed. 

Our  party  left  the  railroad  at  Guamuchil,  a  small 
station  on  the  Southern  Pacific  R.R.  opposite  Mocorito. 
We  traveled  muleback  inland  for  three  days,  and  never 
once  felt  in  the  slightest  danger.  I  do  not  believe  that 
such  a  journey  would  be  possible  in  any  other  state  in 
the  republic  at  this  time.  During  our  trip  through 
this  country  thousands  of  heads  of  cattle  were  noted — 
an  odd  but  pleasant  experience  to  one  who  has  but  re- 
cently traveled  extensively  through  Central  Mexico, 
where  the  sight  of  a  single  animal  is  a  rare  occurrence. 
We  were  well  received  at  all  villages  en  route,  especially 
by  the  tradesmen,  who  now  herald  the  arrival  of  en- 
gineering parties  as  a  return  to  former  peaceful  con- 
ditions. 

The  Palmerito  mines,  in  the  Mocorito  district,  are 
working  at  full  capacity.  Shortage  of  wood  has  tem- 
porarily closed  the  Potrero  mill.  Grasshoppers  during 
this  last  season  destroyed  the  crops  and  pasturage,  forc- 
ing all  wood  contractors  to  leave  the  district.  The  Cala- 
bacillas  and  San  Jose  de  Gracia  properties  are  being 
worked  on  a  small  scale.  The  latter  has  only  recently 
been  returned  to  its  owners,  who  are  Mexicans,  by  the 
government.  Needless  to  say,  the  mine  was  badly 
/'gutted"  when  returned.  I  was  told  that  the  big  La 
Cruz  oreshoot  at  this  property  had  petered  out,  breaking 
up  as  the  ledge  passed  from  the  andesite  into  the  un- 
derlying sedimentaries,  just  as  did  the  former  bonanza 
shoot  which  was  worked  by  the  old  Anglo-Mexicano  Co. 
from  1894  to  1898. 

Extensive  development  work  has  been  started  on  a 
new  silver  mine  near  Bacubirito,  Sinaloa,  called  Noche 
Buena.  Rumors  were  heard  that  the  Texas  Scotch  Co. 
was  considering  starting  construction  work  on  the  new 
mill  at  the  Rosario  mine,  at  Guadalupe  y  Calvo,  Chi- 


huahua. Extensive  work  at  such  an  out-of-the-way 
place  is  not  possible  now,  because  all  supplies  must  come 
from  Parral,  and  an  attempt  to  start  the  project  at  the 
present  time  would  probably  only  end  in  a  repetition  of 
the  fiasco  of  1911.  Several  Americans  remained  at  La 
Cumbre  de  San  Manuel,  Chihuahua,  during  the  entire 
revolution.  They  are  now  operating  a  small  mill  at  this 
camp.  Further  south,  conditions  are  said  to  be  good 
as  far  as  the  state  line  of  Nayarit.  It  is  generally  con- 
ceded that  conditions  in  this  state  are  worse  than  in 
any  other  part  of  the  republic. 

Mining  operations  on  the  west  coast  of  Mexico  are 
still  seriously  affected  by  numerous  new  labor  laws,  as 
a  result  of  constant  interference  by  the  many  petty  of- 
ficials in  office,  and  especially  by  the  lack  of  banking 
facilities.  Except  for  federal  business,  Sonora  uses 
only  United  States  money.  Sinaloa  is  still  endeavoring 
to  use  the  peso,  but  there  is  not  enough  actual  money  in 
the  district  to  carry  on  business.  United  States  money, 
other  than  gold  coin,  is  discounted  about  20%  in  Sina- 
loa. Sonora  took  to  the  dollar  like  a  duck  to  water,  and 
without  bothering  to  change  the  price  tag.  Prices  are 
now  in  dollars  that  were  formerly  expressed  in  pesos. 

Faith  in  the  west  coast  is  evidenced  by  the  large  num- 
ber of  Americans  entering  this  section  since  the  close 
of  the  Great  War.  In  reality  a  small  boom  is  taking 
place.  If  no  setback  occurs,  the  west  coast  will  soon 
be  its  old  self.  Conditions  are  unquestionably  improved 
and  are  better  than  I  had  any  hope  of  finding. 

Denver,  Colo.,  Apr.  13,  1919.      Bennett  R.  Bates. 


Revision  of  Mining  Laws 

I  note  in  the  Journal  of  Apr.  26  that  your  Washington 
correspondent  advises  that  another  attempt  to  revise 
the  mining  laws  will  be  made  at  the  forthcoming  session 
of  Congress;  and,  further,  he  states  that:  "The  real 
truth  of  the  situation,  however,  is  admitted  to  be  lack 
of  information  as  to  what  the  mining  industry  wants. 
No  comprehensive  effort  ever  has  been  made  to  gather 
data  on  the  subject." 

Perhaps  this  is  the  impression  that  exists  with  some 
of  the  newer  members  of  Congress,  but  it  is  far  from 
being  correct.  The  subject  has  been  under  discussion 
by  individuals  and  associations  for  many  years.  Among 
the  leaders  of  this  discussion,  H.  V.  Winchell,  president 
of  the  American  Institute  of  Mining  and  Metallurgical 
Engineers,  has  taken  a  most  prominent  part.  In  1913, 
Mr.  Winchell,  as  chairman  of  the  committee  on  the  re- 
vision of  the  mining  laws  of  the  United  States,  ap- 
pointed by  the  Mining  and  Metallurgical  Society  of 
America,  corresponded  with  a  large  number  of  American 
mining  men  in  an  attempt  to  learn  their  views  respect- 
ing existing  laws.  As  a  result  of  Mr.  Winchell's  work, 
the  Mining  and  Metallurgical  Society  finally  issued  a 
ballot  asking  for  a  vote  on  ten  specific  questions.  The 
results  of  this  ballot  were  tabulated  in  the  March,  1914, 
Bulletin  of  the  society.  The  summary  there  given  in- 
dicates decided  views  and  close  agreement  on  several 
of  the  questions  that  were  submitted.     Work  on  this 


838 


ENGINEERING   AND   MINING   JOURNAL 


Vol.  107,  No.  19 


subject  was  continued  by  the  society,  and  in  1915  every 
mining  association  in  the  United  States  was  asked  to 
give  these  questions  consideration,  and  they  were  also 
referred  to  many  mining  companies. 

In  December,  1916,  a  meeting  was  called  in  Wash- 
ington which  was  attended  by  representatives  from 
many  associations  and  many  mines,  and  their  views 
were  placed  before  Congressmen  and  Senators.  The 
proceedings  of  that  meeting  were  published  in  Senate 
Document  No.  233,  1st  Session,  64th  Congress. 

Early  in  1917  the  Senate  and  House  committees  on 
Mines  and  Mining  held  numerous  sessions  at  which  min- 
ing laws  were  fully  discussed  by  a  large  number  of 
competent  witnesses.  These  hearings  have  all  been 
published  in  the  reports  of  the  committees. 

It  was  the  opinion  of  nearly  all  witnesses  examined 
that  the  subject  was  so  broad  that  no  revision  should 
be  attempted  until  a  competent  commission  had  been 
appointed  and  taken  evidence  in  all  parts  of  the  country 
that  would  be  affected  by  changes  in  the  law.  Such  a 
committee  should  then  report  its  findings  to  Congress 
in  the  form  of  a  bill,  to  be  passed,  modified,  or  rejected 
as  Congress  saw  fit. 

The  commission  plan  was  not  acted  upon  favorably, 
owing  largely  to  the  fact  that  members  of  Congress  felt 
that  the  mining  men  should  get  together,  formulate  such 
laws  as  they  wished  to  have  passed,  and  then  submit 
them  to  Congress  for  adoption  or  rejection.  The 
expense  of  the  latter  method,  and  the  impossibility  of 
securing  a  thoroughly  representative  committee  that 
could  give  sufficient  time  to  the  matter,  prevented  its 
adoption. 

Practically  all  data  that  mining  men  can  carry  to 
Washington  are  already  there  and  on  file  with  the  com- 
mittees on  Mines  and  Mining.  The  need  for  revision 
of  the  United  States  mining  laws  is  admitted.  What 
remains  to  be  done  is  the  appointment  of  some  properly 
constituted  body  to  take  further  testimony  in  the  vari- 
ous districts  affected  and  then  draw  up  such  modifica- 
tion of  existing  laws  as  may  seem  proper.  This  can 
be  done  only  through  the  appointment  of  such  a  com- 
mission by  Congress.  F.  F.  Sharpless. 

New  York,  Apr.  30,  1919. 


More  About  Spanish 

The  other  day  a  credit  was  cabled  from  South 
America  through  a  famous  bank  which  has  recently 
entered  the  export  field.  The  credit  read:  "Pay  Mark 
R.  Lamb  two  thousand  dollars  value  canvas  mas  ship>- 
ping  charges,"  and  the  bank  cabled  to  Bolivia  to  ascer- 
tain what  kind  of  shipping  charges  these  were,  and  it 
was  advised  that  "mas"  meant  "moreover"  or  "besides." 

Another  credit  covered  a  shipment  of  rails  and  read: 
"Pay  Mark  R.  Lamb  three  thousand  dollars  valor  rails." 
Upon  presentation  of  documents  for  the  shipment  of 
steel  rails,  the  bank  insisted  that  the  shipment  covered 
"valor"  rails  instead  of  steel   rails. 

This  will  prove  fonclusively  to  your  correspondent, 
"George  Washington,"  that  a  knowledge  of  Spanish  is 
not  necessary  even  in  the  export  game. 

New  York,  Apr.  22,  1919.  Mark  R.  Lamb. 


Employment  for  Engineers 

You  have  recently  made  mention  editorially  of  the 
a.ssistance  which  the  well-established  employment  agen- 
cies can  give  returning  soldiers  and  sailors  in  securing 
work.  We  should  like  to  bike  this  opportunity  of 
advising  all  engineers  being  released  from  military 
duty  that  the  services  of  this  agency  are  entirely  open 
to  them,  without  any  registration  fee. 

For  16  years  we  have  been  securing  mining  and 
metallurgical  engineers  for  mining  companies,  as  well 
as  civil,  electrical,  and  mechanical  engineers  for  the 
irrigation,  power  development,  railroad,  and  construc- 
tion companies.  To  maintain  this  service,  it  is  neces- 
sary for  us  to  make  our  regular  charge,  even  for  the 
soldiers  and  sailors,  upon  the  securing  of  a  position, 
but  we  understand  that  it  is  employment  that  they  want, 
whether  they  pay  for  it  or  not.  To  men  coming  out 
of  militar>-  service  there  is  no  initial  registration 
charge.  Business  Mkn'9  Ci.karinc  Hou.'^f;. 

S.  Sergeant   Newbury, 
President 

Denver,  Colo.,  Apr.   11.    1919. 


Suggested  Impro\ements  for  a  Miner's 
Carbide  Lamp 

An  article,  "Improving  a  Miner's  Carbide  Lamp," 
appearing  in  the  Journal  of  Feb.  8,  1919,  suggests  cer- 
tain changes  that  may  be  made  in  a  "Wolf"  carbide 
lamp.  The  following  ideas  in  this  connection  may  be 
of  interest: 

Instead  of  a  leather  thong  for  holding  the  reflector, 
why  not  use  a  small  setscrew,  as  shown  in  the  illus- 


.sfonESTKli    rilANOKS    THAT    MAY    BE    MAKE    VOH    THK 
nU-HOVKMENT    OF    CARBIDE    LAMPS 

tration?  If  the  metal  tip  protector  is  bent  in,  so  that 
the  burner  will  not  pass  through,  and  then  firmly  pushed 
down,  it  iirevcnts  ;i  possible  loss  of  the  burner  tip  and 
also  holds  it  firmly  in  place.  One  may  secure  practically 
the  same  effect  provided  by  means  of  the  improved 
handle  by  bending  the  handle  furnished  with  the  lamp, 
and  springing  it  into  place  with  the  point  under  the 
rim  of  the  carbide  container.  Such  "changes,  which 
facilitate  the  handling  of  the.se  lamps  underground,  will 
be  appreciated.  ENGINEER. 

Tyrone,  N.  M.,  Feb.  11.  1919. 


May  10,  1919  ENGINEERING  AND   MINING  JOURNAL  839 

gill,, ,11111,111,111, , >iii„„,>„,i,>,iiiiiiii II I mimiimmni iiiiiiiimini iiniiini iiiiiii i i iinmniiini iiiminiiiiiiiniini i inmimimiimnii imimiiiiiinmimii| 

I  Ore  Dressing  and  Metallurgy  | 

i„„ „„,>„„i„,ii„,niiiini inminiim i i i i i i mmn iiimniimiiniiniiniiinnni iimnniMmnuiiiiimiimimniimi iiimiihiiiinniimnii i uiiiiiiiiiiiiinii.miMmmiiimmiimiimni.iF. 


The  handling  of  froth  that  obstinately  refuses  to 
"die"  constitutes  a  problem  in  many  phases  of  wet- 
chemical  and  flotation  work.  A  method  of  re- 
moval of  such  froth  from  the  overflow  of  a  Dorr 
thickener  which  has  proved  satisfactory,  and  which 
yielded  a  product  of  higher  lead  content  than 
the  more   easily  settled  concentrate,  is  described. 


Improved  methods  of  manufacture  have  resulted 
in  the  production  of  a  number  of  handy  and  com- 
paratively cheap  materials  for  construction  ivork. 
Expanded  metal  is  one  of  these.  It  will  find  wide 
application    around    mills    and    reduction    plants. 


the  froth-discharge  box.  The  t-p  of  the  discharge  box 
is  an  inch  higher  than  the  water  level  of  the  thickener. 
In  order  to  drive  the  froth  to  the  inside  of  the  tank,  a 
baffle  board  was  extended  to  within  three  feet  of  the 
edge  on  the  discharge  side  and  then  jogged  three  feet 
to  join  the  discharge  box  itself.  In  this  way  an  en- 
trapment bay  was  formed  where  the  froth  accumulates 
and  finally  is  pushed  up  over  the  lid  of  the  discharge 
box.  The  refractory  froth  was  much  richer  in  lead  than 
that  which  settled  easily. 


Opinions  have  differed  as  t-o  the  amount  of  gold  that 
may  be  volatilized  during  metallurgical  operations, 
and  definite  and  conclusive  data  have  been  lacking. 
The  results  of  a  scientific  investigation  and  the 
conclusions  evolved  by  an  authority  on  the  subject, 
tvhich  are  reprinted  herewith,  will  be  appreciated. 


A  new  process,  ivhich  is  specially  adapted  for  the 
treatment  of  mixed  ores  containing  copper,  both  in 
the  form  of  sulphide  and  as  cuprite,  and,  possibly, 
in  other  oxidized  minerals,  is  described.  The 
process  is  essentially  a  combination  of  leaching 
with  a  dilute  acid  solution  and  flotation,  and 
the    two    methods    of    application    are    described. 


Expanded-Metal  Partitions 

Partitions  are  often  found  necessary  in  a  milling, 
smelting,  or  hydrometallurgical  plant  to  separate  sec- 
tions of  the  building  for  special  purposes.  In  many 
instances  it  is  found  impracticable  to  arrange  for 
exterior  lighting  or  ventilation,  and  the  use  of  expanded 
metal  has  been  found  suitable  as  a  wall  material. 


Froth  Removal  From  Dorr  Thickener 

By  Claude  T.  Rice 

At  the  Gold  Hunter  plant  at  Mullan,  Idaho,  great 
trouble  was  experienced  with  the  flotation  froth  in  the 
Dorr  thickener  feeding  the  Oliver  filter.  The  froth  re- 
fused to  "die,"  but  would  build  up  on  top  of  the  thick- 
ener and  overflow,  no  matter  how  thick  it  became.  Nu- 
merous expedients  were  tried  without  overcoming  the 
difiiculty  in  a  satisfactory  manner,  until  it  was  decided 
to  scrape  the  froth  off  the  top  of  the  thickener.  The 
apparatus  was  erected  on  top  of  another  Dorr  thickener 
that  dewaters  pulp  for  the  flotation  machines,  so  that 
a  special  arrangement  of  piping  was  necessary  to  carry 
the  shaft  down  through  the  bottom  without  leakage. 
This  was  accomplished  by  bolting  a  flange  to  the  bottom 
of  the  tank  and  then  screwing  into  it  a  pipe  that  rises 
above  the  water  level.  The  feed  is  delivered  through  a 
larger  casting  that  extends  down  to  carry  the  scraper 
arms  discharging  the  pulp  at  the  bottom  of  the  tank. 
This  casting  is  carried  by  spider  arms  at  its  top  from 
the  shaft  itself. 

In  order  to  scrape  the  froth  from  the  top  of  the  tank 
as  fast  as  it  forms,  two  sweep  arms  were  bolted  to  the 
top  of  the  rotating  casting.  Two  4  in.  by  3  ft.  drags 
were  attached  to  the  end  of  these  by  means  of  eyebolts, 
which  fasten  into  rods  extending  down  from  the  arms. 
This  allows  the  drags  to  swing  and  slide  up  the  two 
skids  that   are   placed   to   raise  them   over  the   top   of 
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DETAIL  OF  EXPANDED-METAL  PARTITION 

In  precious-metal  extraction  plants  provision  must 
often  be  made  against  theft,  and  it  is  advisable  to  in- 
close sections  of  the  building  where  there  are  amalgam 
plates,  clean-up  pans,  mercury  traps,  or  zinc  precipita- 
tion boxes.  In  such  conditions  an  arrangement  which 
permits  security,  ease  of  inspection,  ventilation  and 
lighting  will  be  appreciated. 

The  accompanying  cut  shows  the  details  of  an  ex- 
panded metal  partition  and  is  taken  from  a  pamphlet 
recently  issued  by  the  E.xpanded  Metal  Engineering 
Co.,  of  8  West  40th  St.,  New  York  City. 


Volatilization  of  Gold 

The  following  conclusions  have  been  drawn  from  a 
study  of  the  subject  of  the  volatilization  of  gold  by 
Sir  Thomas  Kirke  Rose,  and  are  found  at  the  conclu- 
sion of  a  p/'per  on  the  subject  which  was  presented  at  a 
meeting  of  the  Institution  of  Mining  and  Metallurgj-  on 
Mar.  20,  1919 : 

1.  True  volatilization   of  gold   is   so   small  as  to   be 
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negligible  at  the  temperatures  of  industrial  melting 
furnaces,  say  1000  to  1300°.  It  is  difficult  to  measure 
with  accuracy  the  infinitesimal  amounts  volatilized  at 
these  temperatures. 

2.  It  is  probable  that  the  nature  of  the  atmo.sphere, 
provided  that  it  is  maintained  unchanged,  has  no  effect 
on  volatilization.  Even  in  a  strong  draught,  the  amount 
volatilized  remains  exceedingly  small. 

3.  Certain  gold  alloys  when  molten  take  up  oxygen 
from  atmcspheres  containing  it,  and  will  afterward 
.spirt  or  effervesce  in  a  reducing  atmosphere  until  the 
oxj-gen  has  been  removed.  Similarly,  hydrogen,  and  in 
a  less  degree  carbon  monoxide,  are  occluded  by  such 
molten  alloys,  and  the  metal  then  spirts  in  an  oxidizing 
atmosphere.  In  spirting,  showers  of  globules  of  the  al- 
loys of  all  sizes  are  thrown  up,  and  the  smaller  ones, 
especially  those  of  less  than  0.001  mm.  diameter,  are 
carried  away  by  any  draught,  however  slight,  and  are 
difficult  to  recover.  They  can  be  collected  by,  such  a 
filter  as  cotton  wool. 

4.  The  action  is  observable  in  all  the  alloys  of  gold 
with  silver  or  copper.  Even  parted  gold  containing  1 
part  per  1000  of  silver  is  affected,  though  to  a  far  less 
degree  than  coinage  alloys,  gold-silver  parting  alloys, 
and  similar  materials.  Fine  silver  and  its  alloys  with 
copper  also  spirt  freely. 

5.  It  is  this  action  which  causes  the  unrecovered 
losses  in  melting  such  alloys  in  crucibles  without  a 
cover  of  slag. 

Flotation  of  Mixed  Copper  Ores 

United  States  patent  No.  1,288,121,  granted  Dec.  17, 
1918,  relates  especially  to  the  extraction  of  copper  from 
mixed  ores  containing  copper  both  as  sulphide  and  as 
cuprite,  with  or  without  native  copper  and  with  or 
without  the  presence  of  copper  in  the  form  of  other 
oxidized  minerals,  such  as  carbonates  or  silicates. 

It  has  been  proposed  to  recover  the  copper  from  such 
ores  by  subjecting  the  pulp  to  the  action  of  dilute  sul- 
phuric acid,  to  dis.solve  oxidized  copper,  precipitating 
the  copper,  in  metallic  form,  by  a  reducing  agent,  and 
then  recovering  the  precipitated  copper  by  flotation, 
together  with  undissolved  copper  sulphide.  Harry  W. 
Morse,  the  inventor  of  the  process,  which  has  been 
assigned  to  the  Chino  Copper  Co.,  has  discovered  that 
when  cuprite  is  present  in  the  ore,  a  portion  of  the 
copper  contained  therein  separates  as  metallic  copper 
and  may  be  recovered  in  the  flotating  operation,  together 
with  the  precipitated  copper  and  the  copper  sulphide. 

The  finely  divided  ore  is  treated  with  sulphuric  acid 
in  dilute  water  solution.  This  diR.solves  the  carbonates, 
silicates,  and  similar  soluble  copper  minerals.  At  the 
same  time  any  cuprite  which  is  present  in  the  ore  is 
decomposed  according  to  the  following  reaction: 

Cu,0  -f  H.SO.  =  CuSO.  -f  Cu  +  H.O 
One-half  of  the  copper  in  the  cuprite  goes  into  solution 
as  copper  sulphate  and  one-half  separates  as  metallic 
ropper,  remaining  in  the  pulp.  After  treatment  with  the 
dilute  sulphuric  acid,  the  entire  pulp  is  subjected  to 
agitation  in  the  presence  of  metallic  iron,  and  copper 
is  precipitated  from  solution  as  cement  copper  in  the 
pulp.  Fig.  1  is  a  flow  sheet  for  the  first  method,  here- 
inafter described,  and  Fig.  2  is  a  flow  sheet  for  the 
second  method. 

Firitt  Method:  Sulphidrs  and  metallic  copper  may  be 
recovered  by  frothing  Motation  during  the  reaction  with 
sulphuric  acid  of  the  oxidized  minerals  of  the  ore.     To 


effect  this,  a  flotation  oil  or  flotation  agents  are  added 
to  the  ore  pulp,  either  before  or  after  the  addition 
of  acid,  or  simultaneously  with  such  addition,  and  the 
reaction  with  the  oxidized  minerals  is  produced  in  cells 
similar  to  those  U3ed  in  flotation  operation,  the  cells 
serving  as  agitators  to  promote  solution  of  material 
such  as  carbonates  and  silicates,  and  reaction  with 
the  cuprite  as  described  above.  These  cells  also  permit 
simultaneous  leaching  with  acid  and  flotation  of  sulphide 
minerals,  together  with  any  metallic  copper  which  may 
have  been  present  in  the  ore  or  produced  from  cuprite. 
After  leaving  the  first  set  of  flotation  cells,  in  which 
simultaneous  leaching  and  flotation  are  being  carried 
out,  the  entire  pulp  is  passed  through  an  agitating 
machine  or  precipitator,  in  which  it  is  brought  into 
contact  with  metallic  iron  in  the  form  of  shot  or  scrap 
or  otherwise  finely  divided.  In  this  step  the  copper 
in  solution  is  precipitated  as  metallic  (cement)  copper. 
The  entire  pulp  passing  from  the  precipitator  is  then 
again  subjected  to  flotation  in  a  second  flotation  cell 
or  set  of  cells  in  which  cement  copper  which  has  been 
produced  by  the  action  of  the  iron,  any  remaining 
metallic  copper  from  the  ore  or  resulting  from  the  de- 
composition of  the  cuprite  by  acid,  as  shown   by  the 
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above  reaction,  and  any  remaining  sulphide  minerals, 
are  recovered  by  frothing  flotation. 

Second  Method:  Leaching  as  described  may  be  carried 
out  in  any  convenient  agitating  device,  such  as  a  me- 
chanical or  air  agitator  or  in  cells  similar  to  those  used 
in  flotation  operation,  without,  however,  removing  any 
mineral  concentrate  at  this  stage  of  the  process.  The 
pulp  is  then  passed  over  scrap  iron  or  shot  iron  in  a 
machine  adapted  to  agitate  the  mixture  and  precipitate 
copper  from  solution  as  finely  divided  (cement)  copper. 
The  entire  pulp,  containing  sulphides  and  metallic  cojj- 
per,  is  then  subjected  to  flotation,  using,  for  example, 
any  suitable  flotation  agent,  such  as  oil,  and  any  suitable 
flotation  machine.  The  natural  sulphides  are  recovered 
in  this  way,  together  with  any  metallic  copper  which 
may  have  been  present  in  the  ore  and  any  metallic  copper 
which  has  been  produced  by  decomposition  of  the  cuprite 
or  precipitation  from  solution  on  metallic  iron. 

The  advantage  of  this  process  in  the  case  of  ores 
containing  cuprite  lies  in  the  economy  of  acid  used  for 
leaching  and  in  the  economy  of  iron  used  for  precipita- 
tion. On  a  pure  cuprite  ore,  only  half  the  copper  is 
dissolved  as  copper  sulphate  and  precipitated  by  iron. 
The  other  half  of  the  copper  is  produced  in  metallic 
form  during  the  leaching  operation  and  is  recovered 
during  flotation  without  additional  expense  for  flota- 
tion agents,  power  for  operating  machinery,  or  labor 
for  repairs  or  attendance. 
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Department  of  Public  Works  Proposed 

Without  a  dissenting  vote  the  representatives  of  74 
engineering  societies  have  endorsed  the  proposed  estab- 
lishment of  a  Department  of  Public  Works  in  the 
Federal  Government.  It  is  the  intention  to  include  in 
this  proposed  department  the  tvi'O  bureaus  in  which  the 
mining  industry  is  most  interested — the  Geological  Sur- 
vey and  the  Bureau  of  Mines.  The  conference  at  which 
this  action  was  taken  was  held  in  Chicago  on  Apr.  23, 
24,  and  25,  and  was  attended  by  the  correspondent  of 
the  Journal. 

The  conference  unanimously  voted  to  attempt  the 
grouping  of  all  the  engineering  bureaus  under  one  of 
the  existing  Cabinet  officers,  rather  than  to  add  a  secre- 
tary to  the  President's  Cabinet.  Although  no  depart- 
ment was  specified  formally,  it  was  the  general  under- 
standing among  the  delegates  that  it  is  the  Interior 
Department  which  is  to  be  remodeled.  The  non-engi- 
neering bureaus  already  in  that  department  will  be  de- 
tached. The  Interior  Department  is  composed,  as  it  is, 
largely  of  engineering  bureaus,  employing  more  engi- 
neers than  any  other  organization  in  the  world.  The 
idea  is  to  group  with  them  bureaus  from  other  depart- 
ments whose  activities  are  chiefly  of  an  engineering 
nature. 

The  meeting  was  called  by  the  Engineering  Council. 
J.  Parke  Channing,  its  chairman,  in  opening  the  con- 
ference, said  in  part : 

"Our  Government  has  become  the  greatest  indus- 
trial plant  in  all  history — investigating,  surveying, 
building,  and  operating.  Its  various  functions  are 
being  conducted  with  practical  independence,  one 
with  another,  and  with  so  little  coordination  and 
with  so  complete  a  lack  of  common  purpose  that 
practicall}'  the  only  occasions  when  the  various  ele- 
ments become  conscious  of  each  other  is  when  they 
overlap. 

"There  are  12  Federal  organizations  engaged  in 
making  surveys.  More  than  a  score  are  conducting 
chemical  investigations.  In  the  Congressional  Di- 
rectory, 29  bureaus  and  agencies  of  Government 
engaged  in  construction  of  one  or  another  kind  are 
listed.  Four  Government  departments  are  engaged 
in  fuel  tests." 

Philip  N.  Moore,  former  president  of  the  American 
Institute  of  Mining  Engineers,  in  the  course  of  his 
remarks  at  the  conference,  said : 

"For  a  generation,  the  dream  of  the  civilian  en- 
gineers of  this  country  has  been  that  one  great 
department  of  our  executive  government,  under 
the  trained  control  of  an  experienced  engineer, 
might  have  charge  of  all  the  non-military  engineer- 
ing tasks  of  the  nation. 

"Owing  to  increased  specializing,  the  engineer 
has  multiplied  societies  and  has  not  built  up  any 
organization  with  sufficient  political  potence  to 
achieve  in  legislation  the  ideals  of  the  profession. 

"Of  the  merits  of  some  plan  that  shall  coor- 
dinate, under  one  head,  the  vast  engineering  activi- 


ties of  the  United  States  Government,  which  now 
function  through  a  dozen  or  more  bureaus,  directed 
by  six  secretaries,  there  probably  will  be,  in  this 
meeting,  few  opponents.  That  opponents  will  be 
found  elsewhere,  fortified  in  power,  we  who  favor 
the  idea  will  soon  realize. 

"Reconstruction  is  a  common  thought  and  word. 
Engineers  have  borne  a  great  and  honorable  part  in 
the  war.  Never  before  have  their  services  been 
recognized  so  publicly  and  generally.  Never  before 
has  there  been  so  keen  a  realization  of  the  complexity 
and  lack  of  system  in  the  engineering  bureaus  of 
the  Government.  Bureaus  which  in  the  past  have 
competed  with  one  another,  and  aimed  at  new  ac- 
tivities and  accompanying  appropriations,  now  ap- 
prove a  more  logical  system." 
As  a  result  of  the  conference,  active  steps  are  to  begin 

at  once  looking  to  the  consummation  of  the  proposals 

endorsed  at  the  meeting. 


War-Minerals  Relief 

On  May  1,  the  war-minerals  claims  on  the  docket  of 
the  Relief  Commission  totaled  over  $4,000,000.  Claims 
known  to  be  pending  on  that  date  run  the  total  of  the 
relief  asked  to  close  to  $6,000,000.  The  claims  now 
on  the  docket  are  divided  as  follows: 

Alabama— Pyrites,  1  c'.aim,  $200,000. 

Arizona — Manganese,  5  claims,  $45,000 ;  and  tung- 
sten, 2  claims,  $12,000. 

Arkatisas — Manganese,  20  claims,  $350,000. 

Califoniia^Chrome,  60  claims,  $300,000;  pyrites,  1 
claim,  $7000;  manganese,  23  claims,  $175,000;  tungsten, 
6  claims,  $360,000. 

Colorado — Manganese,  3  claims,  $4000;  tungsten,  5 
claims,  $15,000;  and  pyrites,  2  claims,  $10,000. 

Delaware— Chrome,  1  claim,  $20,000. 

Georgia — Manganese,  6  claims,  $20,000;  pyrites,  6 
claims,   $1,450,000. 

Idaho — Manganese,  1  claim,  $20,000;  pyrites,  1  claim, 
$5000. 

Maryland — Chrome,  1  claim,  $55,000. 

Minnesota — Manganese,    2   claims,    $275,000. 

Missouri — Pyrites,   1  claim,   $5000. 

Montana — Chrome,  2  claims,  $20,000;  manganese,  5 
claims,  $10,000. 

Nevada — Manganese,  5  claims,  $3000;  tungsten,  5 
claims,  $95,000. 

Neiv  Mexico — Manganese,  2  claims,  $65,000. 

Netv  yorfc— Pyrites,  1  claim,  $500. 

North  Carolina — Manganese,  1  claim,  $300. 

Ohio— Pyrites,  1  claim,  $200,000. 

Oregon — ^Chrome,  30  claims,  $40,000;  manganese,  5 
claims,  $20,000. 

Pennsylvania — Chrome,  1  claim,  $30,000;  manganese, 
1  claim,  $500. 

Tennessee — Manganese,  6  claims,  $30,000. 

South  Carolina — Manganese,  2  claims,  $115,000. 

Utah — Manganese,  5  claims,  $20,000;  pyrites,  1  claim, 
$2500;  tungsten,  1  claim,  $7000. 
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ri>f7i«ia— Manganese,  2  claims,  $40,000;  pyrites,  1 
claim,  $3000. 

Washington — Chrome,  2  claims,  $20,000;  manganese, 
1  claim.  $10,000. 

The  figures  given  are  in  round  numbers.  The  en- 
gineers of  the  commission,  under  the  direction  of  J.  E. 
Spurr,  are  now  engaged  in  examinations  in  connection 
with  the  Arkansas  claims.  The  accounts  of  the  claim- 
ants are  being  checked  by  a  force  of  accountants  under 
the  direction  of  C.  B.  Holmes. 

The  second  hearing  in  the  claim  of  the  Chestatee  Py- 
rites and  Chemical  Co.  has  been  postponed  until  May  16. 


Sale  of  Picric-Acid  Plant 

Bids  on  the  U.  S.  Government  picric-acid  plant  at 
Brunswick,  Ga.,  will  be  opened  on  May  20.  The  plant 
consists  of  a  2000-acre  tract  on  which  are  all  the  neces- 
sar>'  buildings  for  its  operation,  including  a  power  plant 
and  dwellings  for  officers  and  workmen,  some  partly 
completed.  Bids  for  the  plant  must  necessarily  be  for 
the  entire  Government  property,  including  land,  build- 
ings, materials,  and  equipment.  The  bids  will  be  opened 
on  May  20  at  the  Cincinnati  District  Salvage  Board. 

The  plant  is  at  the  present  time  open  for  inspection, 
and  prospective  bidders  will  be  given  all  the  facilities 
for  inspecting  the  property  for  sale  by  applying  to  the 
Cincinnati  Salvage  Board  at  Cincinnati,  Ohio. 


New  General  Import  License 

The  War  Trade  Board  announces  that  a  new  general 
import  license,  to  be  kno\vn  as  General  Import  License 
PBP'  No.  37,  has  been  issued  covering  the  importation 
into  the  United  States  from  all  countries  of  the  world 
except  Germany  (including  the  Rhine  Provinces),  Lux- 
emburg, Hungary,  and  those  parts  of  Russia  under 
Bolshevik  control,  of  all  commodities  with  the  exception 
of  a  number,  including  the  following,  the  importation 
of  which  continues  to  be  controlled  by  reason  of  ex- 
isting agreements: 

Pig  tin,  tin  ore,  tin  concentrates  and  all  metal 
alloys  containing  tin,  including  tin  drosses,  tin 
oxides,  solder  drosses,  type  metals,  anti-friction 
metals,  waste  metals,  and  other  miscellaneous 
metals  containing  tin. 

Nitrate  of  soda  and  nitrate  of  potash. 
Emery    and    emery    ore,    except    that    mined    in 
Canada. 


Withdrawal  of  "Black  Lists" 

Acting  concurrently  with  the  competent  authorities 
of  the  associated  governments,  the  War  Trade  Board 
announces  that,  on  Apr.  29,  1919.  all  enemy  trading 
lists  heretofore  issued  or  compiled  by  the  War  Trade 
Board  will  be  withdrawn.  On  and  after  Apr.  29,  1919, 
all  disabilities  heretofore  attached  to  trade  and  com- 
munication with  persons  included  in  such  lists  shall 
cea.se  to  operate,  and  all  persons  in  the  United  States 
will  be  authori7,e<l,  subject  to  the  other  rules  and  regu- 
lations of  the  War  Trade  Board  and  except  as  herein- 
after provide<l.  to  trade  and  communicate  with  all  per- 
sons outside  of  the  United  States  with  whom  trade  and 
communication  is  prohibited  by  the  Trading  With  the 
Enemy  Act 


This  action  does  not  modify  or  affect  in  any  respect 
the  present  restrictions  against  trade  and  communica- 
tion between  the  United  States  and  Germany  or  Hun- 
gary, nor  does  it  authorize  trade  with  respect  to  any 
property  which  heretofore,  pursuant  to  the  provisions 
of  the  Trading  With  the  Enemy  Act  as  amended,  has 
been  reported  to  the  Alien  Property  Custodian,  or  should 
have  been  so  reported  to  him,  or  any  property  which 
heretofore,  pursuant  to  the  provisions  of  said  act,  the 
Alien  Property  Custodian  has  seized  or  has  required  to 
be  conveyed,  transferred,  assigned,  delivered,  or  paid 
over  to  him. 


Engineering  and  Education 

Encouraged  by  the  nation-wide  interest  in  the  move- 
ment to  incorporate  in  all  engineering  courses  a  greater 
amount  of  business  training,  the  Bureau  of  Education 
has  called  a  general  conference  on  the  subject  to  be 
held  in  Washington,  June  23  and  24.  It  is  expected  that 
representatives  of  all  technical  schools  in  the  country 
providing  such  courses  will  attend,  as  well  as  large  num- 
bers of  other  persons  who  are  interested  in  ^he  subject. 
The  sessions  will  consider  the  questions  of:  (1)  Busi- 
ness training  for  the  engineer;  (2)  engineering  training 
for  commercial  enterprises;  (3)  significance  of  the  war 
experience  for  engineering  education;  (4)  training  of 
the  engineer  for  overseas  engineering  projects. 

Curricula  suggestions  will  be  submitted  to  the  con- 
ference as  follows : 

Firfff,  That  a  minimum  number  of  hours  in  busi- 
ness training,  to  be  determined  by  the  committee, 
be  required  in  all  engineering  courses.  In  respect 
to  this  suggestion  it  was  recommended,  at  the 
Washington  Committee  Conference,  that  from  12 
to  18  semester  hours  be  required  in  all  engineering 
courses  on  the  following  subjects:  General  econom- 
ics, cost  accounting,  business  organization,  and 
business  law. 

Second,  That  a  curriculum  providing  for  a  min- 
imum of  15  to  30  units  in  business  economics  be 
incorporated  in  all  engineering  courses  and  of- 
fered on  an  elective  basis.  In  respect  to  this  sug- 
gestion the  Washington  Committee  Conference 
recommended  that  electives  be  encouraged  in  con- 
nection with  all  engineering  courses  in  the  follow- 
ing subjects:  Labor  and  employment  problems, 
statistics,  corporation  management  and  finance, 
political  science,  marketing,  including  advertising 
and  salesmanship:  psychology,  scientific  manage- 
ment, and  transportation.  It  was  further  recom- 
mended that  economic  phases  of  engineering 
subjects  be  emphasized  wherever  possible  in  en- 
gineering instruction. 

Third,  That  a  curriculum  in  commercial  or  indus- 
trial engineering,  permitting  full  and  proper  em- 
phasis upon  engineering  subjects,  be  offered  in  the 
School  of  Commerce,  with  degree  to  be  given  in  that 
.school. 

Fourth,  That  a  five-year  combined  engineering 
and  commercial  course  be  prepared. 
It  was   recommended  at  the  Washington   Committee 
Conference  that  no  action  be  taken  at  this  time  on  the 
latter  two  suggestions. 


A    KnlliiiK    Knnry    (JnthrrN    No    Victory    Notes 
lluy  Yours  Today. 
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The  Mining  and  Metallurgical  Society 
Of  America 

At  the  meeting  of  the  New  York  Section  of  the  Min- 
ing: and  Metallurgical  Society  of  America  held  on  Apr. 
30,  three  interesting  papers  were  presented.  Dr.  Thomas 
Darlington  spoke  upon  the  subject  of  fatigue,  and,  after 
indicating  the  physiological  cause  for  fatigue,  showed 
the  practical  side  of  the  subject  in  relation  to  industry. 
Cleanliness,  well-selected  food,  proper  living  conditions, 
and  knowledge  of  how  to  live  are  the  important  factors 
that  enable  a  worker  to  accomplish  his  stint  easily  and 
cheerfully.  Efficiency  of  the  worker  is  just  as  much 
a  matter  of  proper  health  as  of  good  superintendence. 
Tactful  direction  and  suggestion  having  for  their  object 
the  betterment  of  the  worker's  living  conditions  are  as 
necessary  in  the  successful  handling  of  labor  as  is  in- 
telligent supervision, 

J.  M.  Larkin,  of  the  Bethlehem  Steel  Co.,  discussed 
the  plans  of  his  company  for  the  prevention  of  labor 
disputes  and  for  the  securing  of  a  better  understanding 
between  the  workers  and  the  managerial  force.  The 
system  used  is  similar  to  the  Rockefeller  plan  first  in- 
itiated by  the  Colorado  Fuel  and  Iron  Co.  Under  the 
system  representatives  elected  by  the  workers  confer 
with  the  shop  managers  on  all  questions  which  arise 
between  the  company  and  the  workmen. 

P.  G.  Beckett,  of  the  Phelps  Dodge  Corporation,  was 
the  next  speaker,  and  briefly  described  the  system  in- 
stituted by  his  company  at  its  Arizona  properties.  A. 
H.  Rogers,  H.  H.  Knox,  W.  R.  Ingalls,  and  Dr.  Dar- 
lington took  part  in  the  discussion.  The  meeting  was 
presided  over  by  Benjamin  F.  Tillson,  in  the  absence 
of  George  C.  Stone. 


Chronology  of  Mining  for  April 

Apr.  1 — Agreement  between  Government  and  copper 
producers  became  effective,  calling  for  purchase  by  pro- 
ducers of  5,000,000  lb.  copper  per  month  for  10  months 
and  10,000,000  lb.  per  month  for  the  next  five  months. 
Report  received  of  strike  of  smelter  men  in  some  zinc 
plants  in  Oklahoma,  owing  to  wage  reduction. 

Apr.  2 — Meeting  of  representatives  of  potash  com- 
panies to  form  the  National  Potash  Association,  in 
Denver. 

Apr.  3 — Committee  of  zinc  producers  met  Director 
of  Sales  in  the  War  Department  to  consider  liquidation 
of  stock  of  spelter  held  by  the  Government. 

Apr.  4 — Announcement  made  of  reduction  of  $1  a  day 
in  wages  of  metal  miners,  effective  May  1,  by  Iron 
Silver  Mining  Co.,  operating  in  Leadville  district,  and 
at  Yak  mines  of  American  Smelting  and  Refining  Co., 
affecting  about  1000  men. 

Apr.  G — First  meeting  of  board  consisting  of  the 
Governor  of  Idaho,  the  Inspector  of  Mines,  and  others 
interested,  to  effect  organization  of  new  State  Bureau 
of  Mines  and  Geology. 

Apr.  7 — Sales  of  German-owned  stock  of  Compania 
de  Minerales  y  Metales,  S.  A.,  and  American  Metal  Co. 
by  Alien  Property  Custodian. 

Apr.  12 — War  Department  issued  statement  regard- 
ing disposal  of  its  surplus  stocks  of  lead. — Opening  of 
navigation  for  iron-ore  shipments  on  the  Lakes,  being 
the  earliest  date  in  41  years. 

Apr.  15 — Initial  hearing  before  War-Minerals  Re- 
lief Commission. 


Apr.  18 — U.  S.  Shipping  Board  approved  rates  of 
shipment  for  ore,  grain,  and  coal  on  the  Great  Lakes 
for  the  coming  season. 

Apr.  19 — Announcement  of  important  strike  in  C.  and 
C.  shaft  of  Consolidated  Virginia  on  the  Comstock  Lode. 

Apr.  20 — Miners  at  many  large  properties  in  Lead- 
ville district  walked  out,  some  of  the  operators  pre- 
viously having  pulled  the  pumps. 

Apr.  21 — Fire  destroyed  buildings  at  Sunnyside  mine, 
at  Eureka,  Colo.,  causing  damage  of  $225,000.— Reports 
received  of  filing  of  complaint  by  11  large  mining  com- 
panies against  high  freight  rates  put  into  effect  by  the 
Railroad   Administration. 

Apr.  22 — Miners'  committee  and  Leadville  operators 
agree  on  a  minimum  wage  of  $4  per  day. 

Apr.  23 — Anaconda  Copper  Mining  Co.  reported  to 
be  operating  11  properties  out  of  31  either  owned  or 
controlled  by  the  company,  production  being  about  55 ""p 
of  normal. 

Apr.  24 — Cave-in  occurred  at  Granby  Mine,  at 
Phoenix,  B.  C. 

Apr.  29 — Explosion  in  Majestic  Coal  Mining  Co.'s 
mine,  22  miles  from  Birmingham,  Ala.,  killed  17  miners, 
injuring  seven  others. 


Licensing  of   Engineers 

Denver  Correspondence 

Licensing  of  engineers  in  the  State  of  Colorado  has 
been  provided  for  by  the  passage  of  Senate  Bill  No. 
339,  which  creates  a  State  Board  of  Engineer  Exam- 
iners. The  passage  of  this  bill  was  a  complete  sur- 
prise to  fully  90%  of  the  engineers  of  the  state.  The 
supporters  of  the  measure  claim  that  they  made  every 
effort  to  advise  the  engineering  profession  of  the  state, 
and  gain  their  support.  On  the  other  hand,  many  engi- 
neers never  heard  of  the  bill  until  notice  of  its  passage 
appeared  in  the  newspapers,  and  some  express  the  belief 
that  the  supporters  of  the  measure  deliberately  refrained 
from  publicity  so  as  to  avoid  adverse  influence. 

Conservative  engineers  are  generally  of  the  opinion 
that  such  a  law  can  serve  no  good  purpose  and  is 
likely  to  be  harmful  to  developments  in  the  state.  It  is 
pointed  out  that  many  engineers  from  other  states 
come  to  Colorado  temporarily  to  render  professional  ser- 
vice, and  that  such  a  law  as  the  one  recently  enacted 
will  cause  such  visiting  engineers  exasperating  incon- 
venience and  delay  on  account  of  the  usual  red  tape  in 
connection  with  such  a  measure.  This  is  particularly 
true  in  the  case  of  mining  and  metallurgical  engi- 
neers. It  appears  that  every  engineer  who  desires 
to  carry  on  professional  practice  in  the  state  must  secure 
a  license  within  90  days  from  the  passage  of  the  law. 

To  secure  this  license  he  must  apply  for  either  an 
engineer's  or  a  surveyor's  license,  appear  before  an 
examining  board,  and  pass  an  examination.  A  sur- 
veyor's examination  is  a  simple  matter,  but  how  such 
a  board  can  properly  examine  a  great  variety  of  spe- 
cialists to  determine  whether  they  are  competent  to  serve 
their  clients'  interests  is  not  explained  in  the  bill. 

The  examining  board  is  to  consist  of  five  members, 
including  the  State  Engineer,  who  becomes  a  member 
ex  officio.  The  four  members  to  be  appointed  by  the 
Governor  are  to  serve  without  pay.  Presumably,  these 
members  of  the  examining  board  should  represent  as 
many  engineering  professions  as  possible,  and  be  com- 
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petent,  broad-minded  men,  with  considerable  judgment 
and  discretion. 

However,  it  is  a  well-known  practice  in  making  politi- 
cal appointments  to  make  the  selections  so  that  the  ap- 
pointees will  be  geographically  distributed,  without  re- 
gard to  technical  qualifications.  Various  engineering 
and  technical  societies  representing  different  engineer- 
ing professions  in  Colorado  have  held  meetings  for  the 
purpose  of  selecting  men  who  would  be  desirable  as 
members  of  the  Board  of  Engineer  Examiners  as  pro- 
vided in  the  law.  These  proposals  will  be  placed  be- 
fore the  Governor  with  a  view  to  assisting  him  in  mak- 
ing a  choice  of  suitable  examiners,  in  case  he  desires 
to  avail  himself  of  such  suggestions. 

Engineers  in  Colorado  whose  abilities  are  beyond 
question  are  inclined  to  regard  the  bill  as  an  exam- 
ple of  freak  legislation  that  is  more  likely  to  be  a 
nuisance  than  a  benefit.  Others  are  disposed  to  view 
the  matter  with  some  alarm,  as  suggestive  of  some 
subtle  movement  toward  unionism  of  professional  men. 
The  supporters  of  the  bill  claim  that  its  object  is  to 
eliminate  impostors. 


French  Imports  of  Metals  and  Ores 

The  following  figures  of  imports  of  metals  and  ores 
during  the  last  three  years  are  given  in  L'Echo  des 
Mines  ei  de  la  Metallurgie  of  Mar.  23,  1919: 

1916  1917  1918 

Metric  Metrip  Metric 

.Metals:  Toils  Tons  Tons 

Crude  coDDer  153.091  188.886  152.645 

Copperbars 6.554  28.992  7,541 

Coppersheets 13.364  31.260  6.595 

Lead,  argentiferoim 9.195  3.676  7,382 

I^ad,  ordinary 54.544  54.170  44,059 

Tin                               10.226  12.641  10,127 

Soeitcr                             63.206  72.909  45,587 

■>^kel                                    1.760  1.871  823 

Aluminum     .....    ;.' 739  1.350  7.219 

MercuT)-   568  490  852 

Ore*: 

Copper 1.591  4.030  427 

LmJ                        40.750  36.027  24,128 

Tin.;               445  333  50 

Zinc             56.727  36.430  61.356 

Nickel 8.915  5.152  3,289 

Antimony      10.697  13,665  2,015 

MamtnncM-      58.658  77.356  59,29» 

F>Tite«                   79.234  49,162  32,101 

During  the  last  two  years  the  copper  imported  into 
France  came  principally  from  the  United  States,  only 
about  20,000  tons  being  received  from  England,  Japan 
and  other  countries. 

Of  the  pig  lead.  Spain  supplied  53,000,  41,000,  and 
37,000  tons  in  1916,  1917.  and  1918,  re.spectively. 

Practically  all  of  the  tin  came  from  England  and  the 
Dutch  East  Indies.  The  big  increase  in  aluminum  im- 
ports in  1918,  which  metal  came  mainly  from  Norway 
and  the  United  States,  was  due  in  the  main  to  aviation 
requirements. 


Walter    Doiij^las  on   the  Copper 

Situation 

Arizona  Correspondence 

After  a  sihort  visit  to  California.  Walter  Douglas, 
president  of  the  Phelps  Dodge  Corporation,  has  been 
making  a  close  inspection  of  the  company's  properties 
in  the  Southwest,  including  the  Moctezuma.  near  Naco- 
zari.  Sonora.  He  has  been  quoted  as  expressing  belief 
that  a  brisk  demand  for  copper  will  spring  up  by  the 
end  of  the  year.  In  the  meantime,  the  strictest  economy 
must  be  maintainecl   around   the  mines,   as   some  com- 


panies are  losing  money  on  every  pound  of  copper  pro- 
duced, having  to  borrow  to  meet  their  current  ex- 
penses. Mr.  Douglas  made  reference  to  the  reserves  of 
his  own  company  as  comprising  large  sums  in  Liberty 
bonds,  which  should  not  be  disposed  of  now,  and  which 
ultimately  will  be  worth  more  than  was  paid  for  them. 
He  said  that  the  main  object  of  the  company  now  is 
"to  make  the  depression  as  little  felt  as  possible  in  the 
camps  which  are  dependent  wholly  upon  company  opera- 
tion for  their  living,  and  also  to  provide  work  for  our 
old  employees  who  are  coming  home  from  the  war." 

The  return  of  many  employees  who  went  to  the  war 
has  created  a  serious  employment  problem  of  late  for 
the  Copper  Queen  and  Calumet  &  Arizona  companies, 
in  consideration  of  their  desire  to  cut  work  and  produc- 
tion down  to  the  lowest  logical  limit.  Employees  have 
been  placed  in  five  classes,  to  which  assignments  are 
made  with  the  assistance  of  an  elected  employees'  wel- 
fare committee  of  nine.  First  considered  are  old  em- 
ployees, with  dependents.  Soldiers,  sailors  and  marines 
are  next.  Class  3  generally  embraces  men  without  de- 
pendents who  have  been  over  two  years  with  either  of 
the  companies,  as  well  as  older  employees  who  are  not 
citizens.  Class  4  mainly  covers  men  of  18-months' 
employment,  with  dependents,  and  the  last  class  the 
newer  employees  without  dependents. 


Warns  of  Oil-Stock  Fakes 

Assistant  District  Attorney  Theodore  L.  Waugh.  of 
New  York  County,  who  has  been  investigating  sales  of 
oil  stock  on  the  curb,  has  issued  a  warning  against  buy- 
ing stock  from  curb  brokers  not  members  of  the  Curb 
Market  Association  and  further  advised  that  no  stock 
should  be  bought  unless  it  was  on  the  approved  curb  list. 
Anyone  buying  stock  should  compel  the  broker  who  sells 
the  same  to  sign  his  name  to  the  circular  setting  forth 
his  claims  to  the  stock,  by  which  means  the  District  At- 
torney's office  will  have  a  basis  for  criminal  action  if 
the  stock  proves  to  be  that  of  a  fake  concern.  The 
District  Attorney  is  being  assisted  by  Fred  B.  Sturges, 
secretary  of  the  Curb  Market  Association. 


Vocational   Education  and  the 
Disabled  Soldier 

There  are  14  district  offices  of  the  Federal  Board  for 
Vocational  Education,  established  in  as  many  different 
cities  of  the  country,  to  facilitate  contact  with  dis- 
abled soldiers,  sailors,  and  marines;  and  to  date  the 
average  number  of  cases  handled  by  each  office  is  1972. 
Of  the  large  number  of  applications  made  to  the  Fed- 
eral B.nard  for  training,  only  65  have  been  definitely 
disapproved,  whereas  384 1  have  been  recommended  for 
training  by  the  district  boards,  and  of  this  number 
11704  have  been  approved  by  the  Federal  Board. 

These  district  offices  are  organized  to  facilitate  get- 
ting in  touch  with  disabled  men;  and  it  is  not  even 
necessary  for  a  disabled  man  to  call  in  person  at  the 
branch  office.  If  he  is  at  a  distance  and  will  notify  the 
office  of  his  district  that  he  is  disabled  and  prevented, 
either  by  lack  of  funds  or  otherwise,  from  coming  in 
person,  the  board  will  send  a  vocational  adviser  to  see 
him  and  make  the  preliminary  investigation  at  his 
home,  and,  if  it  is  necessary  for  him  to  appear  before 
the  local  "Case  Board,"  his  expenses  are  of  course 
defrayed. 
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Following  are  the  branch  offices  of  the  Federal  Board : 
Room  433  Tremont  Bldg.,  Boston,  Mass.;  Room  711, 
280  Broadway,  New  York;  1000  Penn  Square  Bldg., 
Philadelphia,  Penn.;  606  F  St.,  N.  W.,  Washington, 
D.  C;  823  Forsyth  Bldg.,  Atlanta,  Ga.;  822  Maison 
Blanche  Annex,  New  Orleans,  La. ;  1212-14  Mercantile 
Library  Bldg.,  St.  Louis,  Mo.;  Room  742  Metropolitan 
Bank  Bldg.,  Minneapolis,  Minn.;  909  Seventeenth  St., 
Denver,  Colo. ;  997  Monadnock  Bldg.,  San  Francisco, 
Calif;  Room  539  Central  Bldg.,  Seattle,  Wash.;  and  810 
Western  Indemnity  Bldg.,  Dallas,  Texa.''.. 


The  International  Labor  Commission 
And  the  Peace  Treaty* 

The  nine  clauses  proposed  by  the  commission  on  in- 
ternational labor  legislation  for  insertion  in  the  peace 
treaty  as  adopted  by  the  Peace  Conference  in  plenary 
session  at  Paris  were  made  public  at  Washington  on 
Apr.  29  by  the  State  Department. 

Among  the  principles  incorporated  are  a  standard 
eight-hour  day,  a  weekly  day  of  rest,  the  abolition  of 
child  labor,  equality  of  pay  for  men  and  women,  and 
workmen's  "right  of  association  for  all  lawful  purposes." 

The  text  of  the  clauses,  as  adopted,  follows: 

"The  high  contracting  parties,  recognizing  that  the 
well-being,  physical,  moral  and  intellectual,  of  industrial 
wage  earners  is  of  supreme  international  importance, 
have  framed  a  permanent  machinery  associated  with 
that  of  the  League  of  Nations  to  further  this  great  end. 
They  recognize  that  difference  of  climate,  habits  and  cus- 
toms, of  economic  opportunity  and  industrial  tradition 
make  strict  uniformity  in  the  condition?  of  labor  diffi- 
cult of  immediate  attainment.  But,  holding  as  they 
do,  that  labor  'remedies'  (probably  error  in  transmis- 
sion) be  regarded  merely  as  an  article  of  commerce, 
they  think  that  there  are  methods  and  principles  for 
the  'ratification'  (probably  error  in  transmission)  of 
labor  conditions,  which  all  industrial  communities 
should  endeavor  to  apply  so  far  as  their  special  cir- 
cumstances will  permit. 

"Among  these  methods  and  principles,  -tire  following 
seem  to  the  high  contracting  parties  to  be  of  special  and 
urgent  importance: 

"First — The  guiding  principle  above  enunciated  that 
labor  should  not  be  regarded  merely  as  a  commodity  or 
article  of  commerce. 

"Second — The  right  of  association  for  all  lawful  pur- 
poses by  the  employed  as  well  as  by  the  employers. 

"Third — The  payment  to  the  employed  of  a  wage  ade- 
quate to  maintain  a  reasonable  standard  of  life  as  this 
is  understood  in  their  time  and  country. 

"Fourth — The  adoption  of  an  eight-hour  day  or  a 
48-hour  week  as  the  standard  to  be  aimed  at  where  it 
has  not  already  been  obtained. 

"Fifth — The  adoption  of  a  weekly  rest  of  at  least  24 
hours,  which  should  include  Sunday  whenever  prac- 
ticable. 

"Sixth — The  abolition  of  child  labor  and  the  imposi- 
tion of  such  limitations  on  the  labor  of  young  persons 
as  shall  permit  the  continuation  of  their  education  and 
assure  their  proper  physical  development. 

"Seventh — The  principle  that  men  and  women  should 
receive  equal  remuneration  for  work  of  equal  value. 

"Eighth — The  standard  set  by  law  in  each  country 

•From  the  New  York   Trihum  ,  Apr.   30,  1919. 


with  respect  to  the  condition  of  labor  should  have  due 
regard  to  the  equitable  economic  treatment  of  all  work- 
ers lawfully  resident  therein. 

"Ninth — Each  state  should  make  provision  for  a  sys- 
tem of  inspection,  in  which  women  should  take  part, 
in  order  to  insure  the  enforcement  of  the  laws  and  regu- 
lations for  the  protection  of  the  employed. 

"Without  claiming  that  these  methods  and  principles 
are  either  complete  or  final,  the  high  contracting  parties 
are  of  opinion  that  they  are  well  fitted  to  guide  the 
policy  of  the  League  of  Nations,  and  that  if  adopted  by 
the  industrial  communities  which  are  members  of  the 
league,  and  safeguarded  in  practice  by  an  adequate  sys- 
tem of  such  inspection,  they  will  confer  lasting  benefits 
upon  the  wage  earners  of  the  world." 


Mining  in  Australia 

Melbourne  Correspondence 

Wallaroo  &  Moonta  Mining  and  Smelting  Co.,  Ltd.,  had 
an  output  for  the  year  1918  which  amounted  to  9290 
tons  refined  copper,  including  1454  tons  electrolytic  and 
2266  tons  of  Mount  Cuthbert  Co.  blister.  The  cost  per 
ton  of  copper,  f.o.b.  ocean  steamer,  was  £92  15s.  lid. 
Speaking  at  the  annual  meeting  of  shareholders  in  Ade- 
laide on  Mar.  26,  the  chairman  of  directors.  Sir  Lancelot 
Stirling,  after  referring  to  the  slump  in  the  price  of 
copper,  said  the  position  of  the  company  was  a  diffi- 
cult one.  If  shipping  were  available  to  enable  the  com- 
pany to  realize  on  its  product  it  would  receive,  if  the 
market  remained  steady,  about  £70  per  ton  f.o.b.  at 
Sydney,  though  the  cost  of  production  to  the  same 
point  was  about  £90  per  ton. 

It  was  evident  that  no  matter  how  important  the  com- 
pany, as  a  big  employer  of  labor,  regarded  its  obliga- 
tions to  the  nation  to  retain  the  men  in  full  work,  it 
could  not  for  long  carry  such  a  financial  burden.  The 
position  was  further  complicated  by  the  fact  that  the 
lack  of  shipping  prevented  the  company  from  realizing 
on  its  product,  and  it  therefore  became  a  question  of 
finding  the  money  with  which  to  pay  the  men.  The 
British  government  again  coming  to  the  assistance  of 
the  industry  by  providing  some  means  whereby  copper 
can  be  shipped,  and  the  costs  and  the  market  price 
brought  closer  together,  would  alone  prevent  the  cessa- 
tion of  operations.  Continuing,  the  chairman  said  that 
if  anything  did  mature  it  could  not  mean  profit  to  the 
company,  but  by  preventing  heavy  losses  it  would  enable 
it,  at  any  rate,  to  keep  part  of  the  men  at  work.  Share- 
holders should  also  realize  the  fact  that  apart  from  the 
liability  still  to  be  met  under  the  war-time  profits 
tax,  the  cost  of  keeping  the  mines  in  order  for  future 
work  would  not  be  less  than  £72,000  per  year.  The  atti- 
tude of  a  section  of  the  company's  employees  had  been 
disappointing.  The  company  had  treated  the  men  with 
full  consideration  in  regard  to  their  earnings,  and  they 
had  participated  largely  in  the  result  of  the  high  copper 
market.  The  directors  were  disappointed  now  that  some 
were  not  satisfied  to  accept  the  lower  rates  in  the  sliding 
scale  when  the  value  of  copper  dropped.  The  company 
was  now  concerned  in  an  appeal  by  some  of  the  men  to 
the  arbitration  court,  and  it  was  possible  that  the  long- 
established  system  of  wages  and  bonus  allowance  might 
have  to  be  abolished. 
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Prosperity — Let's  Go 

IN  A  MEMORABLE  .speech  made  recently  at  St.  Louis 
before  the  Seventh  Annual  Convention  of  the  United 
States  Chamber  of  Commerce,  Secretary  Glass  of  the 
Treasury-  Department  stated: 

"The  American  people  should  supplement  the  patriot- 
ism of  war  by  the  patriotism  of  peace,  and  just  as  the 
American  soldiers  on  the  field  battled  to  notable  conquest 
for  liberty,  so  American  business  men,  in  different  ways 
and  through  different  instrumentalities,  should  now  give 
expression  to  their  patriotism  by  promptly  and  cheer- 
fully meeting  the  obligations  of  citizenship.  The  fore- 
most obligation  of  which  I  can  think  is  the  duty  of 
every  American  citizen,  whether  of  humble  or  high  sta- 
tion, to  guard  jealously  the  honor  of  the  nation ;  to  re- 
gard its  commitments  as  his  own,  and  willingly  con- 
tribute his  labor  and  his  substance  for  complete  payment 
of  our  debt  in  the  spirit  of  the  National  Prosperity  Cam- 
paign, whose  efforts  for  the  stimulation  of  business  and 
confidence  have  been  spread  broadcast  throughout  the 
country  over  the  slogan  of  LET'S  GO. 

"We  should  start  right  away ;  we  should  break  in  upon 
thi.s  unnatural,  abnormal  suspension  of  commercial  activ- 
ities; for  there  is  a  world  to  be  rebuilt,  and  why  should 
we  stand  timidly  by  and  question  as  to  our  opportunity? 

"The  spirit  of  confidence  which  made  all  the  previous 
Liberty  Loans  successful  assures  the  success  of  this 
present  Victory  Loan;  that  spirit  which  has  brought  our 
nation  through  the  recent  struggle  has  at  the  same 
time  made  the  United  States  supreme  in  a  financial 
sense. 

"Has  not  a  record  of  that  sort  any  lesson  for  us? 
Should  it  not  give  us  heart  and  spirit  to  go  fonvard 
upon  a  field  of  prosperity  such  as  never  passed  before 
the  vision  of  any  business  community  on  this  earth  in  all 
of  its  history? 

"I  say,  should  not  this  record  banish  fear  and  stir 
the  spirit  of  business  adventure  and  carry  us  confi- 
dently and  swiftly  along  toward  the  goal  of  national 
supremacv  in  the  wider  field  of  commercial  activity? 

"LETS  GO."      

Maintenance  and  Repair 

THE  mining  companies  are  doing  their  full  share  to 
minimize  the  seriousness  of  the  problem  cf  unem- 
ployment by  keeping  their  men  employed  to  as  great 
extent  as  is  possible.  In  spite  of  a  pronounced  curtail- 
ment of  production,  many  men  are  being  kept  at  work, 
development  operations  are  being  pushed,  and  ore  re- 
.lerves  being  built  up.  Keeping  men  at  work  and  ex- 
tending development  are  sound  policies.  Making  repairs 
to  surface  and  underground  plants  and  keeping  mechan- 
ical eJiuipment  in  good  condition  are  other  timely  and 
cfTective  mean.<«  of  reinstituting  conditions  that  will  in 
the  near  future  he  of  marked  advantage  to  the  mining 
industry.  Before  the  war,  maintenance  and  repair  were 
essential  parts  of  the  operating  program,  and  good  man- 
agement   dictated    the    upkeep    of    all    mechanical    ap- 


purtenances. During  the  rush  for  production  caused  by 
war  needs,  both  maintenance  and  repair  were  relegated 
to  the  background,  to  await  a  time  when  mechanics  and 
repair  men  would  be  available. 

Now  is  the  time  to  catch  up.  Every  piece  of  ma- 
chinery should  be  overhauled  and  put  into  the  best  me- 
chanical condition.  Section  by  section,  ore-dressing 
plants  .should  be  completely  overhauled.  At  the  smelteries, 
furnaces  should  be  overhauled  and  worn-out  equipment 
replaced.  There  is  much  that  can  be  done  to  restore 
plant  equipment  to  pre-war  efficiency. 

Col.  Arthur  Woods,  special  assistant  to  the  Secretary 
of  War  in  the  work  of  obtaining  positions  for  discharged 
service  men,  predicts  a  labor  shortage  before  the  end  of 
this  year.  If  this  be,  indeed,  the  prospective  conditions, 
there  is  all  the  more  reason  for  taking  advantage  of  the 
present  opportunity.  The  same  policy  of  the  resump- 
tion of  maintenance  and  repair  work  in  all  lines  of  in- 
dustry, as  well  as  in  mining,  will  go  far  toward  enliven- 
ing the  demand  for  materials,  machinery,  and  supplies 
The  renewal  of  industrial  activity  on  a  one-hundred  per 
cent,  basis  is  confidently  to  be  looked  for  in  the  near 
future.  Being  ready  for  that  resumption  will  bring  a 
decided  advantage  to  those  who  are  far-sighted  enough 
to  prepare  for  it  now. 


Mexico 

DURING  the  month  of  April  the  news  from  Mexico. 
though  more  or  less  conflicting,  gave  the  impres- 
sion that  the  government  was  making  some  progress  in 
restoring  order  in  at  least  some  parts  of  that  country. 

If  it  is  correct,  as  reported  from  Mexico  City  on  Apr. 
11,  that  Eniiliano  Zapata  has  been  killed,  there  has  been 
removed  from  the  side  of  the  Mexican  government  a 
thorn  that  for  years  has  been  the  cause  of  constant  irri- 
tation. Zapata  was  a  man  possessing  the  gift  of  leader- 
ship, and.  an  Indian  himself,  may  have  been  entirely 
sincere  in  his  early  eflforts  to  return  the  large  estates  of 
the  south  to  the  Indians.  This,  however,  resulted  only 
in  laying  waste  a  large  area  of  prosperous  country  and 
Iilacing  those  whom  he  pretended  to  help  in  a  worse 
plight  than  thoy  had  ever  been  before.  The  old  town  of 
Cuernavaca,  the  delight  of  those  who  have  a  love  for 
Mexico  and  things  Mexican,  is  said  to  be  in  ruins.  No- 
where in  all  the  south  could  be  found  such  a  church; 
richly  colored  with  the  paint  of  time  and  its  walls  cov- 
ered with  a  wild  profusion  of  lavender-tinted  creepers. 
Its  paintings  are  destroyed,  as  are  also  the  historic 
and  picturesque  gardens  which  drew  many  travelers  to 
this  (]tiaiiit  old  town. 

Throughout  the  country  peace  and  order  have  been 
replaced  by  a  feeling  of  unrest.  This  is  contagious,  and, 
without  knowing  just  why,  the  traveler  feels  it  too.  In 
the  old  days  he  would  invariably  lean  back  in  the  .seat 
of  his  F'ullman  and  go  to  sleep  between  stations,  merely 
waking  up  when  the  train  stopped  to  watch  the  whole  of 
Don  Pancho's  family  who  had  come  down  from  the  ranch 
in  coach  and  on  muleback,  with  their  hundred  and  one 
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packages  and  contingent  of  family  servants.  Today  the 
traveler  is  awake  and  experiences  a  feeling  of  relief 
every  time  a  bridge  is  passed,  or  a  railway  cut,  still 
marked  with  the  remains  of  a  train  that  was  wrecked 
or  burned,  is  left  behind.  No  family  parties  are  going 
to  the  city,  and  the  laughing,  happy,  noisy  throng  that 
hlled  and  overran  the  second-class  coaches  is  replaced  by 
a  few  warm  and  tired  and  hungry-looking  peones,  who, 
there  is  reason  to  fear,  may  not  be  on  entirely  peaceful 
missions. 

One  may  hear  of  no  disorder  or  he  may  hear  only  a 
rumor  of  disorders  in  some  remote  district,  but  a  dif- 
ferent atmosphere  prevails,  and  old  Mexico  has  not  come 
back,  even  where  perfect  order  prevails.  The  traveler 
on  muleback  reaches  the  old  stopping-place  at  sundovm, 
but  it  is  not  familiar.  The  old  church  which  he  recalls 
as  a  sentinel,  waking  only  once  a  year  when  the  padre 
came  around  to  baptize  the  last  crop  of  children  and 
celebrate  the  year's  marriages,  is  still  there,  but  some- 
how it  looks  like  a  ghost.  The  feeling  that  it  will  never 
wake  again  persists.  The  sun  goes  down,  and  the  trav- 
eler turns  in,  not  with  the  sole  thought  of  getting  a  good 
night's  rest,  but  wondering,  as  they  say  in  Spanish,  "if 
he  will  wake  up  dead." 

It  is,  indeed,  a  most  encouraging  prospect  if  the  main 
cause  of  disorder  in  Morelos  has  been  removed.  Would 
we  could  say  the  same  of  Chihuahua,  where  Villa  and 
his  lieutenants  still  continue  to  take  under  their  pro- 
tection foreign  citizens,  whom  they  look  after  care- 
fully until  substantial  bills  for  board  and  lodging  have 
been  rendered  and  paid.  This  is  such  a  profitable  busi- 
ness that  it  may  have  been  a  reason  for  the  formation 
in  Texas  of  a  band  of  Villa  recruits,  who,  however,  got 
no  further  than  the  border  and  are  now  in  a  position 
where  about  twenty  of  them  may  have  to  pay  Uncle  Sam 
a  considerable  bill  before  they  are  permitted  to  pass 
from  his  care. 

'Possibly  there  are  no  greater  number  of  hold-ups 
daily  in  Mexico  than  in  New  York  City,  but  the  fact  that 
foreigners  are  so  frequently  the  objects  of  violence  cre- 
ates the  impression  of  general  disorder.  One  of  the 
latest  atrocities  noted  was  the  murder  of  Edward  L. 
Dufourcq,  a  well-knowm  and  highly  esteemed  mining  engi- 
neer of  New  York.  Though  the  details  of  this  outrage 
have  not  reached  us,  and  although  the  murder  cannot  be 
attributed  to  the  Carranza  government,  that  govern- 
ment is  directly  responsible  for  the  fact  that  Dufourcq's 
murderers  were  allowed  to  operate  and  escape  and  to 
continue  as  a  menace  in  the  State  of  Pueblo. 

Can  it  be  that  the  present  Mexican  government  does 
not  appreciate  the  harm  that  is  done  to  the  whole  coun- 
try by  permitting  such  a  state  of  affairs,  or  is  the  gov- 
ernment simply  incapable  of  putting  a  stop  to  the  con- 
stantly recurring  atrocities?  We  imagine  that  the  ex- 
perience of  the  Minister  of  Finance  on  his  recent  visit 
to  this  country  in  search  of  financial  support  may  have 
thrown  some  light  on  the  situation,  as  did  also  the 
reported  refusal  of  the  peace  delegates  to  receive 
a  diplomatic  representative  from  Mexico.  Both  in- 
stances must  have  been  forceful  reminders  to  that 
country  that  considerable  housecleaning  must  be  done 
before  extended  outside  assistance  can  be  regarded  as 
feasible.  If  it  is  true  that  Limantour  has  been  asked 
to  return  to  Mexico  City,  this  may  be  taken  as  tangible 
evidence  that^the  Carranza  government  realizes  its  diffi- 
culties and  is  going  to  a  logical  and  proper  source  for 
advice  and  assistance. 


Along  the  Texas-Mexico  border  visitors  from  the  south 
have  recently  been  less  fortunate  in  their  raids,  and 
United  States  troops  that  have  crossed  in  pursuit  have 
been  fairly  successful  in  their  objectives,  so  successful 
that  a  number  of  Villa  adherents  and  former  Carranza 
soldiers  have  crossed  the  Rio  Grande  for  the  last  time. 
That  a  better  feeling  on  either  side  of  the  Rio  Grande 
now  exists  is  evidenced  by  the  recent  meeting  of  Mexi- 
can and  Texas  governors  at  Nuevo  Laredo  on  Apr.  7 
for  the  purpose  of  exchanging  expressions  of  good  wid. 
This  may  mean  no  practical  improvement  in  the  interior 
of  the  country,  but  it  helps  a  little  toward  a  better  under- 
standing. 

The  American  Smelting  and  Refining  Co.  and  the 
United  States  Smelting,  Refining  and  Mining  Co.  both 
report  increasing  business.  The  report  of  the  Mexican 
national  receipts  for  1918,  now  available,  shows  a  re- 
spectable total  from  duties  and  taxes,  with  a  prospect 
of  a  further  increase  from  these  sources  during  the 
present  year.  It  is  pointed  out  that  this  increase  of 
receipts  may  foreshadow  some  returns  to  those  who  hold 
the  bonds  of  the  Mexican  railways,  but  this  appears 
extremely  doubtful,  in  viev/  of  the  vast  amount  of  repair 
work  required  upon  the  roads  and  the  expense  of  keep- 
ing them  open  if  they  are  to  be  operated  at  all. 

The  Mexican  Congress  has  just  convened,  and  it  is 
the  sincere  hope  of  Americans  who  ha^ve  interests  in 
Mexico  that  energetic  steps  will  be  taken  to  restore  order 
in  the  troublesome  mining  districts  and  insure  equitable 
treatment  of  foreign  mining  and  business  interests. 
AVhen  the  Congress  of  the  United  States  meets,  various 
phases  of  the  peace  program  will  press  for  solution,  and, 
though  most  attention  will  be  focused  on  affairs  acro.«s 
the  Atlantic,  there  will  still  be  the  Mexican  problem, 
which  cannot  much  longer  be  denied  the  attention  that 
it  demands. 


Foreign  Trade  and  the  Mining:  Industry 

THE  stimulation  of  foreign  trade  is  of  more  than 
passing  interest  to  the  mining  industry.  It  is 
evident  that  any  increase  in  the  market  for  manu- 
factured articles,  particularly  those  in  which  metal 
is  an  essential  con.stituent,  such  as  hardware,  mining 
and  agricultural  machinery,  electrical  and  power  equip- 
ment, will  materially  increase  the  demand  for  the  basic 
metals.  A  comprehensive  business  policy  and  legisla- 
tive program  for  the  development  of  the  foreign  trade 
of  the  United  States  is  greatly  to  be  desired,  and 
would  have  the  strong  support  of  all  mining  interests. 
Active  steps  are  now  being  taken  by  the  National  For- 
eign Trade  Council  toward  establishing  such  a  policy  and 
program.  At  its  convention  recently  held  in  Chicago  the 
significant  recommendations  which  are  summarized 
herewith  were  presented : 

The  earliest  possible  completion  of  the  Govern- 
ment's present  shipbuilding  program. 

The  Government  should  immediately  remove  all 
restrictions  now  placed  on  American  shipbuilding 
and  permit  the  free  construction  of  vessels  for  sale 
to  foreign  interests. 

There  is  imperative  need  of  a  revision  of  our 
shipping,  navigation,  classification,  and  measure- 
ment laws  so  that  American  vessels  may  be  placed 
on  a  more  equitable  basis  of  competitive  operative 
costs  in  foreign  trade. 

Opposition  to  any  continuance  of  Government 
operation  of  the  United   States  merchant  marine. 
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It  is  urged  that  the  Government-owned  vessels 
be  allocated  to  suitable  trades  and  trading  routes 
for  operation  by  any  qualified  competent  American 
shipping  enterprise,  under  conditions  of  sale  or 
charter  that  will  permit  of  their  sending  the 
American  flag  to  any  port  of  the  world  on  a  fair 
trading  competitive  basis. 

Establishment  of  necessary*  coal  and  fuel-oil  de- 
pots on  all  the  great  foreign  trading  routes,  so 
that  American  shipping  shall  not  be  dependent  up- 
on foreign-owned  facilities  for  such  vital  service. 

Adequate  telegraphic  facilities  with  all  foreign 
countries  for  the  benefit  of  American  exporters. 

Establishment  of  free  zones  at  the  principal 
American  ports  where  products  from  all  countries 
may  be  assembled,  classified,  manufactured  and  re- 
shipped. 

Enactment  of  laws  providing  a  bargaining  tariff 
for  the  protection  of  American  commercial  inter- 
ests in  foreign  countries. 

Extension  of  the  international  parcel-post 
service. 

The  program  merits  the  prompt  attention  of  Con- 
gress at  its  next  session.  The  domestic  trade  of  the 
United  States  is  enormous,  but  it  requires  the  addition 
of  a  relatively  large  foreign  trade  to  insure  the  con- 
sumption of  our  basic  products  at  remunerative  prices. 
That  our  foreign  trade  will  increase  rapidly  goes  with- 
out saying,  but  we  are  not  so  sanguine  that  it  will  take 
care  of  itself.  We  may  well  say  that  nothing  takes  care 
of  itself  particularly  well.  The  nation  has  been  en- 
grossed with  domestic  affairs  hitherto,  but  the  war  has 
broadened  our  interests,  and  it  is  greatly  to  be  desired 
that  we  give  to  the  development  of  foreign  trade  the 
attention  which   it  deserves. 


Copper  Slajjs 

THE  slags  formed  in  the  smelting  of  copper  ores  and 
in  the  converting  of  copper  mattes  have  always 
been  of  interest  to  the  copper  metallurgist.  To  the 
pioneer  metallurgist,  as  well  as  to  his  successor,  the 
chemical  composition  of  the  slag  first  commanded  atten- 
tion. Undoubtedly  some  of  the  first  slags  that  would  run 
properly,  and  not  crust  up  the  hearth  of  the  blast  fur- 
nace, were  obtained  by  cut-and-try  methods.  Effective 
smelting  mixtures  were  obtained  by  the  increase  or  de- 
crease of  the  proportions  of  the  ore  and  the  limestone 
flux.  Practical  smelters  were  men  who  were  gifted  with 
a  considerable  degree  of  native  shrewdne.ss.  and  who 
were  quick  to  detect  variations  in  the  physical  charac- 
ter of  the  slags  as  they  issued  from  the  blast  furnace. 
By  prompt  adjustment  of  the  charges,  trouble  was 
avoided  in  time,  and  the  work  proceeded  without  serious 
delay. 

As  smelting  operations  increased  in  magnitude,  more 
and  more  use  was  made  of  the  chemist,  until  it  became 
the  ruling  practice  to  analyze  the  con.stituents  of  the 
charge  and  the  fluxe-i.  and  to  make  calculations  of  the 
furnace  charge  that  would  give  slags  of  certain  com- 
positions. More  anfi  more  information  was  obtained 
of  the  characteristics  of  certain  slags,  and  further  in- 
formation obtained  of  the  effect  of  specific  ore  constitu- 
ents. Finally  the  accumulated  information  was  sufficient 
to  make  the  smelting  practice  an  approximately  exact 
process.  The  practical  smelter  was  then  replaced  by  the 
trained  metallurgist. 


Scientific  investigation  kept  pace  with  the  increase  in 
the  size  of  smelting  operations.  The  classic  experiments 
of  Hoffman  and  of  Fulton  gave  information  about  forma- 
tion temperatures  and  the  relation  between  chemical 
composition  and  physical  characteristics.  The  develop- 
ment of  slags  that  were  metallurgically  efficient — that  is. 
that  would  run  freely,  that  would  form  at  temperatures 
within  certain  limits  and  that  would  permit  of  economi- 
cal ore  mixtures — followed  simultaneously  with  the  sci- 
entific investigations.  In  the  smelting  plants  the  metal- 
lurgists made  progress  in  obtaining  slags  of  lower  and 
lower  copper  content.  The  demand  made  upon  them 
was  to  reduce  the  metal  losses  in  smelting  to  the  lowest 
possible  figures.  In  blast-furnace  smelting,  larger  and 
larger  forehearths  were  demanded,  until  a  practical 
limit  to  the  settling  out  of  matte  in  suspension  was 
reached.  In  reverberatory  smelting,  larger  and  still 
larger  reverberatories  were  used,  with  the  objectives  of 
securing  cleaner  slags  and  higher  fuel  efficiencies.  Prob- 
ably the  limit  of  effective  settling  in  both  blast  and  rever- 
beratory smelting  has  been  reached. 

The  modern  metallurgist  refuses  to  be  satisfied;  and 
no  sooner  does  there  appear  a  culminating  point  in  prac- 
tice than  new  methods  of  investigation  are  seized  upon, 
and  the  prevailing  practice  is  subjected  to  critical  exam- 
ination. An  investigation  of  this  kind  is  presented  in 
the  current  issue.  Progress  results  from  the  thorough 
study  of  specific  problems,  and  it  is  for  this  reason  that 
the  article  of  C.  G.  Maier  and  G.  D.  Van  Arsdale  will 
be  welcomed  by  copper  metallurgists.  By  an  ingenious 
combination  of  chemical  and  physical  methods  of  investi- 
gation, these  two  research  chemists  have  determined  for 
certain  slags  that  oxidized  copper  compounds  are  not 
present,  and  that  there  is  almost  a  fixed  amount  of  dis- 
solved copper  in  all  of  the  blast-<furnace  and  reverbera- 
tory-furnace  slags  examined.  This  copper  is  not  in  the 
form  of  matte,  as  might  readily  be  supposed,  but  in 
that  of  sulphide  copper.  The  practicable  point  is  the 
demonstration  of  the  limit  to  which  settling  practice  can 
go  in  reducing  the  copper  content  of  slags.  Another 
important  conclusion  is  that  copper  in  excess  of  the  dis- 
solved copper  is  retained  in  suspension  by  flotative 
action,  caused  by  the  liberation  of  gas  formed  by  the 
action  of  ferric  oxide.  As  the  investigators  suggest, 
this  indicates  the  desirability  of  reducing  or  eliminating 
the  amount  of  ferric  iron  in  the  slag. 

Although  the  amount  of  copper  that  could  be  saved 
by  preventing  this  flotative  action  ranges  from  two  to 
four  pounds  per  ton  of  slag,  under  adequate  settling 
conditions,  and  would  perhaps,  in  some  cases,  be  consid- 
ered negligible,  in  other  circumstances  it  might  repre- 
sent an  important  saving  that  could  be  effected  by  slight 
variations  in  the  preliminary  treatment  of  the  charge, 
and  without  great  increase  in  cost. 


Available  Shipping: 

THIO  matter  of  available  shipping  for  raw  and  manu- 
factured articles  of  American  production  is  today 
iif  more  than  passing  interest  to  the  producer  and  to 
the  manufacturer.  Even  though  a  foreign  demand  ex- 
i.'^ts,  it  will  be  useless,  while  few  ships  are  available  for 
export  business,  to  produce  beyond  the  capacity  of  the 
American  market  to  absorb. 

There  is  some  satisfaction  in  the  information  given 
out  by  John  H.  Rossoter,  director  of  operations,  U.  S. 
Shipping  Board,  that  within  the  next  .^O  days  ample 
tonnage  will  be  available  for  export  trade. 


May  10,  1919 


ENGINEERING   AND    MINING   JOURNAL 


849 


If  it  is  a  fact  that  certain  industries  are  being  held 
back  through  inability  to  ship,  there  is  in  this  news 
warrant  for  hope  of  material  relief;  but  for  the  Amer- 
ican people  as  a  whole  the  more  significant  statement 
Tjy  Mr.  Rosseter  is  that  "The  shipping  board  has  pro- 
vided not  less  than  1,390,000  dead-weight  tons  of 
steamers  for  European  relief  during  the  period  of  three 
months." 

The  trade  that  America  needs  particularly  to  have 
restored  is  that  with  European  nations.  This  is  the 
trade  that  affects  every  branch  of  our  own  industrial 
life,  and  the  restoration  of  this  trade  depends  upon  such 
restoration  of  European  conditions  as  will  again  permit 
of  an  exchange  of  goods.  The  first  step  in  this  restora- 
tion is  admittedly  that  of  bringing  normal  health  to  the 
populations  of  the  devastated  countries  through  supply- 
ing them  with  food,  and  the  second  step  is  to  provide 
them  with  raw  materials. 

Individual  sacrifices  have  been  made  and  contracts 
have  been  lost  through  inability  to  secure  carriers  from 
the  United  States,  and  there  will  undoubtedly  be  other 
similar  cases,  despite  the  promise  that  has  been  made. 
In  making  these  sacrifices,  however,  we  can  take  com- 
fort in  the  thought  that  the  Shipping  Board,  in  sending 
every  ton  of  food  possible  to  Europe  and  bringing  our 
men  home  with  the  greatest  possible  dispatch,  is  acting 
in  the  best  interest  of  the  American  people  as  a  whole. 


It  is  interesting  to  note  in  Henry  M.  Stanley's  ac- 
count of  his  famous  expedition  in  1871-1872  to  rescue 
David  Livingstone,  the  African  explorer,  reference  to 
the  now  well-known  Katanga  copper  mine.  He  says: 
"Rua,  at  a  place  called  Katanga,  is  rich  in  copper.  The 
mines  of  this  place  have  been  worked  for  ages.  In  the 
bed  of  the  stream  gold  has  been  found,  washed  down 
in  pencil-shaped  pieces  or  in  particles  as  large  as  a 
split  pea.  Two  Arabs  have  gone  thither  to  prospect 
for  the  metal,  but  as  they  are  ignorant  of  the  art  of 
gold  mining  it  is  scarcely  possible  they  will  succeed." 


In  a  recent  issue  of  The  Youth's  Companion  a  writer 
gives  an  account  of  the  vicissitudes  of  the  life  of  a  pros- 
pector. Wishing  to  register  a  claim  location  without 
delay,  he  set  out  by  a  direct  route  over  the  mountain. 
Miscalculating  the  time  it  would  take  to  urge  his  pa- 
tient burro  over  the  range,  darkness  came  before  he 
had  reached  the  regular  trail,  and  knowing  that  the 
safest  way  was  to  trust  to  the  animal's  instinct,  he 
plodded  long  behind,  with  a  firm  grasp  on  Jack's  tail. 
Suddenly  the  burro  swerved  to  one  side  and  stopped, 
leaving  his  master  standing  on  nothing.  In  a  few  mo- 
ments came  the  realization  that  a  prospective  million- 
aire was  suspended  in  an  old  mine  shaft,  with  nothing 
but  the  tail  to  save  him  from  a  plunge  to  unknown 
depths,  the  chances  of  rescue  in  that  unfrequented  spot 
being  slight.  No  command,  request,  entreaty,  or  curse 
would  make  that  burro  budge;  and  each  struggle  to 
climb  caused  the  animal  to  kick.  Finally  a  kick  in  the 
jaw  almost  ended  matters,  but  a  frantic  wave  of  the 
arm  to  ward  off  the  next  kick  brought  the  hand  in  con- 
tact with  a  bush.  After  testing  the  strength  of  this 
new  support,  a  careful  transfer  was  made.     But,  hor- 


rors! While  the  spirit  was  more  than  willing  to  climb 
out  of  the  pit,  the  body  was  weakened  by  the  long 
strain.  Drops  of  cold  perspiration  began  to  collect  and 
trickle  down,  conjuring  up  awlful  visions  of  a 
mangled  corpse  lying  below  with  the  mine  seepage 
dripping  upon  it.  After  what  seemed  hours  of  agony, 
there  came  the  will  to  end  it  all  by  letting  go  and 
dropping  to  oblivion.  But  the  hands,  now  cramped,  re- 
fused to  open.  Then  came  the  phantasm  of  a  dried  and 
shriveled  mummy,  swayed  by  the  wind  at  the  edge  of 
the  pit's  mouth.  Finally,  as  with  a  maniacal  shriek 
one  last  effort  was  made  to  regain  the  surface,  the  bush 
gave  way,  and  down  plunged  the  victim,  seeming  to  float 
on  air  for  a  space  and  then  landing  in  a  confused  heap  at 
the  bottom  of  the  excavation.  Unconsciousness  came  so 
quickly  that  there  was  no  torture  of  pain  such  as  would 
naturally  be  inferred  where  there  seemed  every  chance 
of  being  mashed  to  a  pulp.  After  a  time  a  ray  of  moon- 
light and  a  return  of  the  senses  brought  an  appreciation 
of  the  fact  that  the  supposed  abandoned  mine  was 
merely  an  "assessment  hole"  and  that  the  fall  measured 
exactly  six  inches.  In  a  few  moments  the  burro  was 
compelled  to  desist  from  his  meal  of  bunch  grass  and 
resume  his  function  as  a  saddle  animal. 


"Did'st  thee  make  h'out  one  o'  these  'ere  tax  h'income 
returns?"  said  Cap'n  Dick.  "Dam-me,  m'son,  I  call  un 
some  bloody  beauty  you,  an'  a  man  mus'  be  pretty 
near  a  scholar  to  get  'en  right.  One  thing  certain,  for 
sure,  'e  mus'  be  smarter  than  Jan  Broad.  Jan,  'e'd 
gone  to  night  school,  an',  min'  you,  'e  did'nt  'esitate 
baout  tellin'  people.  One  day  Jimmy  Kevern  asked  'im, 
'  'Ere  naow,  Jan,  thee  be  so  bloody  smart  with  this  'ere 
night  school,  'ow  much  is  'leven  poun'  o'  'errin'  at  'leven 
cents  a  poun'?'  'Simple  nuff',  sez  Jan,  'Give  us  a  bit  o' 
pencil  an'  scrap  o'  paper  an'  I'll  fixun.'  So  Jimmy,  'e 
gives  un  a  pencil  an  paper,  an'  Jan  'e  sits  daown  to 
work  un  h'out.  Firs'  'e  covers  one  side  o'  tha  paper 
with  figgers  an'  then  'e  turns  un  h'over  an'  writes 
daown  h'other  side.  'Dam-me,'  sez  e,  'can't  seem  to 
figger'n  h'out  no'ow.  W'ot  was  tha  bloody  problem, 
any'ow?'  'Simple  nuff,'  sez  Jimmy,  '  'Ow  much  is  'leven 
poun'  o'  'errin  at  'leven  cents  a  poun'?'  'Oh,  dam-me,' 
sez  Jan,  'No  wonner  could'nt  figger'n  h'out.  'Ere  wuz 
I  figger'n  mackerel  h'all  tha  time!'" 

D.  E.  A.  C. 


An  amusing  anecdote  is  going  the  rounds  in  connec- 
tion with  the  search  for  petroleum  in  Derbyshire,  Eng- 
land. It  is  reported  that  Lord  Cowdray  is  beginning  to 
bore  in  various  places  what  are  known  to  the  drilling 
profession  as  wildcat  wells.  His  agent  found  promising 
indications  in  one  locality  (presumably  Foxstones),  and 
forwarded  a  bottle  containing  a  sample  of  the  first  crude 
petroleum  from  the  prospect.  Being  in  somewhat  of  a 
hurry,  Lord  Cowdray  handed  the  bottle  to  one  of  his 
servants.  The  man  started  out  with  the  bottle  and  a 
note,  but  stopped  to  visit  his  family  on  the  way.  He 
suddenly  remembered  his  errand;  and,  picking  up  from 
a  shelf  what  he  thought  was  the  same  bottle,  hurried 
out  to  deliver  it.  In  the  morning  Cowdray  received  from 
the  chemist  a  telegram  to  the  effect  that  congratulations 
were  in  order  in  view  of  the  greatest  find  of  the  cen- 
tury, adding  "You  have  struck  paregoric." 


By  the  Way — Have  you  bought  your  Victory  Note? 
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Personals 


Tom  L.  CiibKon  is  makinp  mine  cx.Tmina- 
tions    in    Ihe    Kingman.    Ariz.,    (iislrict. 

Frrdrrick  BurbiilKc  r.'cently  made  an  in- 
spection   trip   of    properties    in    Oklahoma. 

Albrrt  Burrh  recently  examined  Bold 
properties  in  El  Dorado  County.   California. 

E.  O.  Duur  has  just  returned  to  Phila- 
delphia from  a  professional  trip  to  Georgia. 

A.  i.  Robin  has  accepted  a  position  with 
the  Mazapil  Copper  Co.  at  Saltillo.  Coahuila. 

rharlrn  .\.  Burdick  has  changed  his  ad- 
dress to  1834  Fxiuitable  BIdg..  .Vew  York 
City. 

8.  H.  Ball  left  for  the  Southwest  on 
Apr.  10.  He  expects  to  be  absent  for  about 
one   month. 

jr.  K.  MseGowan  has  been  elected  a  direc- 
tor of  the  Chile  Copper  Co.  in  place  of 
F.    R    Foraker. 

Stanly  .\.  Kaaton  was  elected  a  dele- 
gate-at-l;i. »;  ■  at  the  annual  convention  of 
the    Idaho  Mining   Association. 

Edwin  J.  rollinH.  mining  engineer  of 
Duluth.  has  returned  from  a  in-weeks'  trip 
through   the  west  and  southwest. 

N.  I,.  Wimmlrr  is  returning  to  the  Orient, 
and  his  temporary  address  will  be  care  of 
.American    Consulate.    Bangkok.    Siam. 

Georice  B.  Holderer  will  be  in  Cuba  for 
the  next  few  months,  with  headquarters  at 
the  Horter  Bldg.,  Obispo  7,   Hahana,   Cuba. 

William  I.oeb.  Jr..  has  been  elected  a 
director  of  the  Federal  Smelting  and  Re- 
flning  Co..  succeeding  William  J.  Hall,  re- 
signed. 

.H.  F.  Shaw  has  returned  to  Charcas  from 
a  visit  of  inspection  to  the  Bonanza.  Asien- 
tos.  and  Zaoatecas  units  of  the  American 
Smelting  and  Refining  Co. 

Kennrth  J.  Duncan,  representative  of  the 
Whiteside  Minnesota  mining  interests,  has 
returned  from  Minneapolis,  where  he  under- 
went a  serious  operation. 

Henry  M.  .\dfciniian  has  relumed  to  Salt 
T>alce  after  an  .ihsence  of  three  months  in 
Xew  York.  \\'ashington.  and  <"'hicago.  where 
he   was  engaged    in   professional    work. 

Walter  noOKlaii,  president  of  the  Phelps 
Dodge  Corporation,  is  making  an  inspec- 
tion of  the  company's  properties  in  the 
southwest,  being  recently  at    Douglas.  Ariz. 

F.  O.  Laolrr.  who  sened  as  a  captain  of 
engineers  in  Washington  until  receiving  his 
discharge  recently,  will  resume  his  consult- 
ing work,  with  Detroit  as  his  headquarters. 

\.  W.  .Allen  has  resigned  from  the  edi- 
torial staff  of  the  "Journal  "  to  become  chief 
engineer  for  the  Penyon  Syndicate.  Mr. 
Allen  expects  to  leave  New  York  for  Chile 
about  the  middle  of  June. 

i.  E,  .>»porr,  executive  of  the  War-Min- 
erals Investigation,  will  he  in  charge  of  the 
physical  examinations  for  the  War-Min- 
erals Relief  Commission.  A  part  of  his 
Held  force  is  already  at  work. 

W.  A.  MeC'ardy,  formerly  .issislant  gen- 
eral stir)erintenrlent  in  the  Vermillion  dis- 
trict for  the  Oliver  Iron  Mining  Co..  suc- 
ceeds O.  II.  I>ormer  as  assistant  genf*ral 
superintendent    at    Virginia,    Minn 

W.  P,  f'liinn,  assistant  general  manager  : 
W.  If.  (inllnKher.  mechanical  engin«-er,  and 
W.  A.  Howe,  chief  mining  engineer,  all  of 
the  FMcknnds-.Mnther  Co..  attended  the  an- 
nual meeting  of  the  company,  held  al  Cleve- 
land. 

A.  H.  Howie  Is  expected  to  return  ti» 
Lima,  Peru.  soon.  Me  was  formerly  sii- 
perlntendi'nt  of  the  .Vatlvldnd  mines,  al 
MorrK-ochn,  and  went  to  Knglnnd  In  1!>17. 
nhtnlnlng  a  enmmlssioii  In  tlie  Royal  Kn- 
ginrers. 

W,  H,  Orerperk.  »up»Tiniendenl  for  the 
Oliver  Iron  Mining  Co  In  th.'  lluhl  district, 
has  been  transferred  to  the  nibbing  dis- 
trict with  the  same  company  lie  is  suc- 
ceeded by  fl.  II,  Pormrr,  recently  of  the 
Virginia   district. 

Frank  J.  T->ne  has  lieen  elected  president 
of  the  r-,it  .(  .M.liim  rn.  nt  Nlngarn  Falls, 
su.  -.le     Frank     W      llnskell. 

<lr"r  r    suecends    R      n     Mellon 

as  ■  F.   II.   Mnnirt    retains  llie 


soli'  1.    the 

conu'  '"    w-rts 

one    ..f    II,,.      .:,,f.  ty  rr=t  ■    I.  n,),.rq    In    the 
copper-mining    Industry 

fleorge  A,  Chapman,  of  New  York,  cnn- 
sulllng  engineer  for  the  Minerals  Hepnrn- 
llon,   l.ld..  I*  In   Ihe  Lake  Huperlnr  district. 


in  connection  with  the  operation  of  the 
corporation's  contracts  with  Calumet  & 
Hecl.i  and   other   interests. 

Carl  Wirth.  formerly  of  the  Research 
Corporation,  who  served  in  France  as  a 
second  lieutenant  with  the  52d  Regiment, 
has  accepted  the  position  of  foreman  in  the 
smeltery  department  of  the  chrome  plant 
of  the  U.  S.  Smelting.  Refining  and  Mining 
Co. 

James  P.  Graves,  of  Boston,  has  been 
in  Salt  Lake  City,  from  which  place  he 
made  inspection  trips  to  the  Bingham  prop- 
erties of  the  Bingham  Mines  Co.  and  the 
Ragle  &  Blue  Bell  and  Victoria,  of  Tintic. 
also  controlled  by  the  Bingham  Mines  Com- 
pany. 

J.  P,  Ronardi,  assistant  chemist  with  the 
r.  S.  Bureau  of  Mines,  who  has  -spent  sev- 
eral months  in  Seattle  experimenting  on 
flotation  problems  in  conjunction  with  Will 
H.  Coghill.  has  returned  to  Golden.  Colo., 
to  resume  his  duties  at  the  experiment 
station   there. 

George  Reading,  chairman.  Alexander 
MrNnbb,  and  .Sir  David  Panlin  of  Edin- 
burgh. Scotland,  of  the  board  of  directors 
of  the  .\rizona  Copper  Co.,  Ltd.,  accom- 
panied by  general  manager  Norman  Car- 
niirhael,  are  visiting  other  Southwestern 
mining  camps,  after  inspection  of  their 
company's  mines  and  plants  at  Clifton. 
Morenci.    and    Metcalf. 

.\.  K.  Drneker  has  severed  his  connection 
with  Howard.  Morinni  &  Co.,  Inc..  and 
opened  an  oHice  on  May  1  at  30  Church  St.. 
Xew  York,  where  he  will  again  take  up  the 
practice  of  a  consulting  metallurgical 
engineer.  Mr.  Drucker  has  organized  the 
T>rucker  Smelting  Corporation,  of  which  he 
is  president  and  treasurer.  The  purpose  of 
the  company  is  the  recovery  of  metals 
from   foundry    residues. 

Ira  B.  .Jerolemnn,  geologist  for  the  Calu- 
met &  .\rizona  Co.  at  Warren,  who  lias 
been  doing  important  work  correlating  the 
functions  of  artillery  and  airplane  forces, 
has  been  recently  released  from  Army  serv- 
ice. Among  other  Arizona  mining  men 
recently  discharged  from  the  service  are 
the  following:  Lieut. -Col.  John  C,  Lowe, 
efficiency  foreman  of  Ihe  Old  Dominion 
mines  at  Globe,  commissioned  a  lieutenant 
and  promoted  for  good  work  at  the  front 
with  the  engineers:  Lieut -Col.  H.  H.  Stout, 
superintendent  of  the  Copper  Queen  smel- 
tery at  Douglas,  for  two  years  in  the  Ord- 
nance Department  and  lately  returned  from 
overseas.  Of  the  Cnited  Verde  staff  at 
Jerome.  Clarence  V.  Hopkins,  chief  engi- 
neer, was  one  of  the  last  i  ngineer  captains 
commissioned.  and  H.  DeWitt  Smith, 
superintendent,  assigned  to  aviation  service 
at  Dayton,  Ohio,  was  turned  back  on 
arrival. 


I.IKrX.    WII,I.I.\M    H.    STV.VRT 

The  Amerirnn  Red  Cross  wishes  to  as- 
certain the  wliereahonts  of  Llent.  William 
H.  Stuart,  son  of  Duncan  C.  Stuart,  of  12 
Maple  St.,  Oneonta,  N.  Y..  and  will  appre- 
ciate any  Information  that  can  be  secured 
relative  to  him  Lieutenant  Stuart  is 
27  yrs.  old.  He  arrived  from  overseas 
service  on  Jan.  13.  and  went  to  Washing- 
ton, where  he  was  given  his  discharge  He 
returned  to  New  York,  and  was  last  seen 
In  that  city  Jan.  18.  at  7:30  p.  M  He  is 
a  graduate  of  Colgate,  Class  IflH.  and 
took  two  years'  post-tfraduate  work  at 
Brooklyn  Polytechnic  Institute.  He  Is  B 
ft.  8  In.  tall,  has  dark  brown  hair  and 
blue  eyes  and  n  ruddy  complexion.  He 
has  a  brown  mole  on  the  left  side  of  his 
nose.  He  had  three  gold  service  chevrons 
on  his  sleeve,  indicating  1  .S  months'  servi4*e 
overseas.  If  In  tiniform.  ^Vhen  Inst  seen 
Lieutenant  Stuart  was  wearing  spirjil  piil- 
tees,  and  not  the  customary  leather  ones 
for  officers.  Information  relative  to  hlin 
may  also  be  sent  to  D  C  Sftiart.  1.1  Maple 
St.,  Oneonta,  N  Y  .  or  to  Thomas  Bllxard. 
''hief  of  Police,  oneontii.   New   York 


general  manager.  In  18S8  he  became  con- 
nected with  what  is  now  the  Lake  Shore 
Engine  Works  at  Marquette.  Mich.,  and 
remained  as  its  head  until  188n.  During 
his  connection  with  this  plant  Mr.  Merritt 
built  the  first  stationary  engine  in  the  Lake 
Superior  region. 

Barr.v  H,  Jones,  a  director  and  secretary 
of  the  Bethlehem  Steel  Co.,  died  on  Apr,  3, 
lieing  suddenly  stricken  while  in  the  midst 
of  his  work.  He  was  within  six  days  of 
being  4.">  years  old,  and  in  years  of  service 
was  one  of  the  oldest  of  that  coterie  of 
men  known  as  "the  Bethlehem  Boys."  He 
was  graduated  from  Lehigh  L^niversity  In 
1 SS4,  as  a  bachelor  of  science  in  metal- 
lurgy. The  following  year  he  received  the 
degree  of  engineer  of  mines  for  post-grad- 
uate work  performed  while  acting  as  in- 
structor at  Lehigh.  He  entered  the  employ 
of  the  Bethlehem  Steel  Co.  in  1899.  which 
was  about  the  time  of  its  organization.  He 
rose  rapidly,  and.  because  of  his  great  ability 
in  accounting  and  financial  matters,  he  was 
made  comptroller  and  auditor  in  1902.  and 
later  in  1906  was  elected  a  director,  and  the 
secretary  and  treasurer.  He  resigned  as 
treasurer  in   1917. 


Societies 


F:nglneer«'  Society  of  WrMrrn  Pennsyl- 
vania, civic  section,  held  the  bimonthly 
meeting  on  Ma.v  6,  when  S.  H.  McKee  pre- 
sented a  paper  on  "Central  Boiler  Feed 
Water  Service  for  Plants." 

.Ameriean  Institute  of  Mining  and  Metal- 
lurgical Engineers,  Colorado  section,  held  a 
meeting  at  the  Denver  Athletic  Club.  May  1. 
ini9.  Following  an  informal  dinner.  Col. 
Thomas  B.  Burhridge  ,addres.sed  the  section 
on  Travels  Through  Mining  Districts  In 
the  Orient."  The  meeting  was  well  at- 
tended. 

Colorado  Selentifle  Society  held  its  336th 
regular  meeting  at  the  Shirley  Hotel.  Den- 
ver, on  May  3.  1919.  The  speaker  was 
Prof.  O.  A.  Randolph,  who  addressed  the 
meeting  on  the  subject:  "The  Production 
and  Uses  of  X-Rays.  With  Special  Refer- 
ence to  Cr>'s'al  Structure."  About  4  0  inem- 
hers  and  guests  were  present.  The  lecture 
was  illustrated  by  lantern  slides  and  lab- 
oratory   experiments. 

American  ZInr  Institute  will  hold  the  an- 
nual meeting  at  Hotel  Statler,  St.  I^uls. 
Mo.  June  9,  at  10  a.m.  The  postiwnement 
of  this  meeting  from  May  12  was  occa- 
sioned by  the  crowded  condition  of  the 
Statler's  calendar  of  events.  William  F 
Ro.ssman,  Pierce  Bldg.  St.  Louis,  is  the 
chairman  of  the  committee  of  arrangements. 
It  is  suggested  that  the  matter  of  hotel 
accommodations  at  St.  Tx>uis  be  given  earlv 
attention  Two  days  (Monday  and  Tues- 
day) will  probably  be  devoted  to  the  busi- 
ness of  the  Institute,  including  the  election 
of  directors,  and  the  proceedings  should 
prove  of  great  interest  to  everyone  en- 
g,aged  either  directly  or  Indirectly  In  the 
zinc   industry. 

The  Ameriran  Inslltule  of  Mining  and 
Melallurglral  Kngineers  will  hold  Its  annual 
convention  In  Chicago.  Sept.  22  to  26.  This 
meeting  promises  to  he  one  of  decided  Im- 
portance to  the  Industr.v.  as  subjects  of 
vital  concern  to  mo<lern  met,illurg>*  will  be 
discussed.  In  addition  to  the  technlc.il  talks, 
an  elaborate  soci.-il  i>rogmmme  Is  being 
arranged,  and  excursions  by  the  Institute 
as  a  bodv  are  planned  to  many  points  of 
Interest  In  the  viclnltv.  Including  the  st.-el 
mills  at  Gary,  the  oil  refineries  at  Whiting, 
metallurgical  plants  al  Rjist  ChicaKo  and 
North  Chicago,  and  to  the  Ln  Salle  district, 
when*  the  cement,  coal,  and  xinc  Industries 
,ire  reiiresenled.  New  York  section,  held 
a  meeting  on  May  7  at  the  Machinery  Club. 
The  program  was  an  address  by  Col  O  I! 
Perry,  on  the  organisation  and  campaign 
of    the    27lh    Engineers    In    France. 


Obituary 


O,  l<aTlgnlnn,  who  had  been  engaged  in 
mining  oper.it Ions  nt  Itlnghain,  I'tah.  for 
ov*'r  L'li  years,  tiled  i>n  Mar  LM  In  l>>s  An- 
geles,  nt    the   age  of   70    years 

llanirl  II,  MerHtl,  for  nu»ny  years  active 
In  the  railroad  and  mining  lnduslrl<-a  of 
Ihe  Iwike  Superior  district,  died  iit  Mar- 
ipiette.  Mich  .  on  Apr  28.  aged  Sfi  years. 
After  a  first  visit  to  Ihe  dlslrlet  In  l8i>B  he 
returned  to  Marriuetle  lhr»'e  years  later  and 
was  Identlfiefl  with  Ihe  old  Iron  Mountain 
R  R.  and  later  with  the  Miiniu  "  .  o-  • 
ton  and  Ontonagnn  R.R.,  of  which   he   was 


Industrial  News 


^leliil  l-:spnrl  Compnn.v  of  .\merlea.  Ne«- 
York,  desires  to  announce  removal  to  220 
Fifth  Ave  on  May  1  Telephone.  Madison 
."Square.     (794. 

Greene,  Tweed  *  r»,,  109  Dunne  St., 
•New  York,  has  Just  Issued  a  catalog  which 
has  Ihe  additional  value  of  being  a  guide- 
book to  the  use  of  imcklngs  The  company 
will  be  glad  to  send  a  ci-n^v  upon  retttiesl 
to  an.vone  Interested  In  the  difficult  subject 
of  piston-roil   p:ieklngs 
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John  Herman,  assayer  and  chemist,  has 
removed  his  business  to  339  South  Los  An- 
geles St.,  Los  Angreles,  Calif.  Announce- 
ment is  also  made  that  a  40-ton  custom 
grinding  plant  is  being  oixrated  at  Vernon. 
a  suburb  of  Los  Angeles,  and  a  plant  will 
soon  be  installed  to  follow  the  Herman  mill 
for  making  carload  test."!.  The  crushing 
plant   is  provided   with  railroad  facilities. 

Eagrle-Picher  I-ead  Co.,  Chicago,  an- 
nounces that  H.  G.  Clopper.  general  sales 
manager  of  the  New  Jersey  Zinc  Co.,  has 
resigned  from  that  comi)any  to  accept  a 
vice  presidency  in  the  Eagle-Picher  Lead 
Co.,  and  that  he  will  actively  begin  work 
with  this  company  on  June  1  of  this  year. 
Mr.  Clopper  will  make  his  headquarters  at 
the  general  offices  of  this  corporation  in 
Chicago. 

•lospph  DLton  Crucible  Co..  of  Jersey 
City,  N.  J.,  manufacturers  of  lead  pencils, 
.  crayons,  erasers,  silica,  graphite  paint, 
crucibles,  graphite  greases,  and  graphite 
automobile  lubricants,  have  announced  the 
removal  of  their  Philadelphia  sales  office 
from  1020  Arch  St.  to  Rooms  801  and  802 
of  the  Finance  Bldg.,  South  Penn  Sciuare, 
Philadelphia,  May  1st.  The  Philadelphia 
sales  district  comprises  Pennsylvania, 
Southern  New  Jersey,  Delaware,  Mary- 
land, the  District  of  Columbia,  Virginia, 
and  West  Virginia.  \V.  G.  Stringer  is  in 
charge    of  the    Philadelphia   organization. 

AnniHton  Steel  Co..  Anniston.  Ala.,  has 
secured  the  services  of  N.  W.  Tarleton  in 
the  salvage  division  of  the  sales  department. 
Mr.  Tarleton  was  connected  with  the  South- 
ern Manganese  Corporation  of  Anniston  for 
the  last  two  years  as  purchasing  agent  and 
traffic  manager.  He  will  now  be  in  charge 
of  the  sale  of  all  the  equipment  recently 
acquired  by  the  steel  company  from  the 
Illinois  Car  and  Equipment  Co.,  consisting 
of  iron-  and  wood-working  machinery  of 
all  kinds,  engines,  boilers,  and  other  mis- 
cellaneous equipment  the  value  of  which 
has  been  estimated  at  slightly  under  $200,- 
000.  A  catalog  giving  full  information  on 
the  equipment  to  be  sold  is  now  in  the 
hands  of  the  printer,  and  will  be  distributed 
to  the  trade  as  soon  as  it  comes  from  the 
press. 

Pioneer  Rubber  Mills  is  the  name  under 
which  the  Bowers  Rubber  Works,  of  San 
Francisco,  is  now  operating.  The  change 
in  name  became  effective  Apr.  1.  but  the 
management  and  policy  of  the  company 
continue  as  under  the  old  name.  The 
Pioneer  Rubber  Mills  will  continue  all  the 
brands,  such  as  Skookum  Piston  Rod  Pack- 
ing.   Copper     Queen     Belting,     Victor     Fire 


Hose,  that  the  Bowers  Rubber  Works  has 
established.  The  Pioneer  Rubber  Mills 
maintains  factory  sales  offices  in  Portland. 
Tacoma,  Seattle.  Los  Angeles.  Salt  Lake, 
and  Denver,  and  has  distributors  all  over 
the  United  States.  George  N.  Towne  is 
vice-president  and  general  manager,  and 
D.  D.  Tripp  is  vice-president  in  charge  of 
sales.  The  general  offices  are  at  68  Sacra- 
mento  St..   San   Francisco. 


With  Foreign  Conntriei 
Is  Financed"  is  the  title  of  a  pamphlet 
just  issued  by  the  Guaranty  Trust  Co..  of 
iVew  York,  for  the  benefit  of  e.xporters  and 
importers  and  others  having  business  or 
financial  relations  with  foreign  countries. 
The  brochure  contains  28  reproductions  of 
specimen  forms  of  drafts,  letters  of  credit, 
bills  of  lading,  invoices,  and  other  docu- 
ments generally  used  in  connection  with 
the  financing  of  exports  and  imports.  Ex- 
planatory notes  accouTpany  each  illustra- 
tion, and  features  in  the  documents  of 
particular  importance  are  noted.  The  use 
of  the  documents  is  also  explained  when 
that  seems  necessary.  Special  attention  is 
given  to  those  which  bear  directly  upon 
the  development  of  dollar  exchange.  The 
pamphlet  is  printed  in  attractive  type  upon 
coated  paper  and  is  carefully  indexed.  At 
the  end  there  is  a  table  of  currencies  of 
various  countries  and  their  value  in  United 
States  dollars. 


New  Patents  | 


United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining  Journal  '  at  2.5c.  each.  British 
patents  are  supplied  at  40c.  each. 

Aluminum.  Apparatus  for  Carrying  Out 
Processes  of  Winning  Metals.  Victor  M. 
AVeaver,  Harrisburg,  Penn..  assignor  to 
Weaver  Co.  (V.  S.  No.  1.296.575;  Mar.  4, 
1919.) 

Anodes.  Process  for  Making  Anodes  of 
Solid  Manganese  Peroxide.  Max  Huth, 
Berlin-Charlottenburg,  Germany,  assi.gnor 
to  Siemens  &  Halske,  A.  G..  Berlin,  Ger- 
many.     (U.  S.  No.  1,296,188;  Mar.  4,   1919.) 

Cement-Making  Process,  Woolsey  McA. 
Johnson,  Hartford,  Conn.  (U.  S.  No.  1,297,- 
297  ;  Mar.   11,   1919.) 

Concentrator.  Arthur  Baring  -  Gould. 
Placerville.  Calif.  (U.  S.  No.  1,296.737  ; 
Mar.    11,   1919.) 


Copper,  Process  of  Extracting  Copper 
From  Ores.,  Etc.  Newton  Evans,  Los  An- 
geles, Calif.,  assignor  of  one-third  to  Carl 
F.  Schader  and  one-third  to  William  H. 
Heady,  Los  Angeles,  Calif.  (U.  S.  No. 
1.297,670;  Mar.   18,    1919.) 

Crushinsr.  Grinding  Mill.  Jacob  K.  Grif- 
fith. Pittston.  Penn..  assignor  to  A.  J. 
Griffith.  Pittston,  Penn.  (U.  S  No.  1,295,- 
4S2  ;    Feb.    25,   1919.) 

Cmsluntr.  Mill.  Thomas  J.  Sturtevant, 
Wellesley,  Mass..  assignor  to  Sturtevant 
Mill  Co.,  Harrison  Square,  Mass.  (U.  S. 
So.    1,296,134;  Mar.   4,   1919.) 

Crnsliing.  Rock  Crusher  and  Pulverizer. 
Charles  O.  Michaelsen,  Minneapolis,  Minn., 
assignor,  by  mesne  assignments,  to  Michael- 
sen  Machinery  Co.  (U.  S.  No.  1.297.385  ; 
Mar.   18,    1919.) 

Drill.  Core  Drill.  Frank  Miller,  New 
York,  N.  Y.  (U.  S.  No.  1,297,889  ;  Mar.  18, 
1919.) 

Drill.  Rotary  Boring  Drill.  Robert  E. 
Carmichael.  Damon,  Tex.  (U.  S.  No.  1,295,- 
969  ;  Mar.  4,  1919.) 

Drill  Holder.  John  M.  Calderwood.  Span- 
ish Fork.  Utah.  (U.  S.  No.  1,296.918  ;  Mar. 
11,   1919.) 

Drilling.  Oil-Well-Drilling  Drive.  Vic- 
tor York,  Brea.  Calif.  (U.  S.  No.  1,297,289  ; 
Mar.    11,   1919.) 

DrilllnB.  Well-Drilling  Tool.  John  Maier, 
Detroit,  Mich.  U.  S.  No.  1.297,708  ;  Mar. 
IS,   1919.) 

Electric-Arc  Furnace.  Jens  Lassen  la 
Cour.  Christiania.  Norway,  assignor  to 
Norsk  Hydroelektrisk  Kvaelstofaktieselskab, 
Christiania,  Norway.  (U.  S.  No.  1,296.194; 
Mar.  4.   1919.) 

Electric  Fnrnace  and  Method  of  Operat- 
ing the  Same.  Jervis  R.  Harbeck.  New 
York,  N.  Y..  and  Edward  G.  Norton.  Chi- 
cago, 111.  (U.  S.  No.  1,395,309  ;  Feb.  25, 
1919.) 

Electric  Furnace  for  Smelting  Ores.  Al- 
Ijert  E.  Bookwalter.  Coeur  d'Alene.  Idaho. 
(U.    S.   No.    1,297,641  ;   Mar.   18,    1919.) 

Flotation.  Apparatus  for  the  Concentra- 
tion of  Ores.  James  M.  Hvde.  Palo  .-Vlto, 
Calif.      (U.  S.  No.  1,296,190;  Mar.  4,  1919.) 

Furnace.  Open-Hearth  Furnace.  Mari- 
nus  Hvid.  Chicago,  111.  (U.  S.  No.  1.Z96.- 
189  ;    Mar.    4,    1919. 

Galvanized  Sheet  and  Plates.  Process  of 
Finishing.  Robert  Skemp,  Scottdale.  Penn.. 
assignor  to  American  Sheet  and  Tin  Plate 
Co..  Pittsburgh.  Penn.  (U.  S.  No.  1,297,- 
205  :    War.    11.    1919.) 
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BUTTE,  MONT. — May   S 

Anaconda  Copper  Mining  Co.,  has  in- 
stituted a  contract  system  for  the  mining 
of  ore  as  a  measure  designed  to  promote 
effi.ciency.  Heretofore  the  contracts  were 
given  only  for  development  work.  How- 
ever, since  signing  of  the  armistice,  the 
efficiency  of  the  miner  has  increased  from 
20  to  33J%.  and  the  company  is  now  mining 
IJ  tons  per  man.  Anaconda  is  continuing 
operations  at  approximately  60^:  of  nor- 
mal, with  a  slight  increase  in  the  zinc  ore 
tonnage.  One  of  the  most  recent  notable 
ore  developments  was  the  uncovering  of  ore 
on  the  3200  ft.  level  of  the  Steward  mine 
showing  a  width  of  25  ft.  and  averaging 
about  5%  copper  and  about  an  ounce  of 
silver  for  each  per  cent,  of  copper.  This 
width  was  found  in  the  eastern  part  of  the 
property;  westerly,  the  drift  on  this  level 
has  been  pushed  800  ft.,  showing  eight  to 
nine  feet  of  ore  for  the  entire  distance.  The 
Steward  shaft,  being  sunk  to  the  3800  ft. 
point,    is  now  down  3400  feet. 

DENVER,    COLO. — May    3 

The  Snnnyside  Mine,  at  Eureka,  in  San 
Juan  County,  was  recently  the  scene  of  a 
fire  which  destroyed  the  mine  buildings  with 
the  exception  of  the  transformer  house. 
The  loss  is  estimated  at  $250,000,  Over 
200  miners  were  without  shelter,  and  lost 
their  persotial  belongings.  The  bunk  houses 
destroyed  were  steam-heated.  electric 
lighted,  and  equipped  with  hot  and  cold 
running  water.  They  were  among  the  best 
mining  bunk  houses  in  the  West.  The 
cause  of  the  fire  has  not  been  determined. 


The  Olobe  Smelter.v  at  Denver  is  to  be 
abandoned.  The  American  Smelting  and 
Refining  Co.  purposes  handling  at  its  Pueblo 
plant  all  Colorado  ores  which  would  come 
to  this  plant.  Denver  will  lose  the  benefits 
of  the  payroll,  and  other  incidental  advan- 
tages of  such  an  industry.  The  Globe 
smeltery  is  an  old,  out-of-date  plant  which 
lias  received  few  improvements.  Its  meth- 
ods are  in  many  respects  obsolete.  On  the 
other  hand,  the  Pueblo  plant  is  modern, 
and  has  kept  pace  with  improvements  in 
smelting  practice.  Ore  shippers,  particu- 
larly those  in  the  northern  part  of  the 
state,  are  wondering  if  the  change  will 
have  any  effect  upon  the  cost  of  selling 
their  products,  and  whether  the  advan- 
tages to  be  gained  by  the  smelting  company 
will  be  permitted  to  offset  the  disatlvantages 
to   the   shipper   of   the   longer  freight    haul. 

Jnnking  Railroads  is  becoming  general  in 
Colorado.  The  most  recent  proposal  is  to 
junk  the  D.  B.  &  W.  R.R..  known  as  the 
"Switzerland  Trail,"  Such  action  would  be 
of  serious  consequence  to  mine  operators 
in  Boulder  County.  This  mountain  rail- 
road is  absolutely  essential  to  the  proper 
conduct  of  the  mining  business  in  certain 
territory  west  of  Boulder,  and  the  mining 
business  of  this  territory  is  of  great  im- 
portance to  the  trade  of  the  city  of  Boulder. 
Mine  operators  of  the  district  claim  that 
motor-truck  transportation  of  ore.  coal  and 
heavy  freight  in  this  region  is  not  feiisible 
and  commercially  practicable  except  in  a 
few  instances.  It  is  claimed  that  if  the 
road  is  discontinued  the  mines  of  the  region 
will  close,  and  with  the  junking  of  the 
railroad   will   follow   the  junking  of  mininsr 


plants  and  the  abandonment  of  mining 
proi)erties  in  which  investments  have  been 
made  which  aggregate  many  times  the 
amount  invested  in  the  railroad.  It  is 
claimed  that  this  road  brings  in  much  of 
the  ore  which  is  delivered  to  the  sampling 
works  recently  established  at  Boulder,  The 
Yellow  Pine  Mining  and  Reduction  Co..  the 
Logan  Metals  Co..  the  Humboldt  Mining  Co.. 
and  many  others  have  been  active  in  flline 
protests  with  the  Public  Utilities  Commis- 
sion against  the  propo.-sed  junking  of  the 
railroad.  The  City  Council  of  Boulder,  and 
citizens  of  the  camps  served  by  the  road, 
have  taken  up  the  issue  and  Will  make 
every  effort  to  save  the  road  for  Boulder 
County. 

HOtJGHTON,    MICH. — May    3 

Copper    Shipments    b.v    Express    are    not 

unusual  from  the  Michig.an  smelteries,  not- 
withstanding the  generally  depressed  con- 
dition of  the  metal  market  and  the  .surplus 
of  copper  in  warehouses.  These  shipments 
are  small  lots.  One  went  out  from  llulibell 
yesterda.v.  1900  lb.,  to  the  .American  Brass 
Co.'s  plant  at  Kenosha.  Wis.  This  indi- 
cates the  conditions  of  stocks  carried  by 
such  plants. 

Depression     in     the     Copper     Industry    is 

marked  in  the  Lake  Superior  district. 
More  mines  are  considering  suspension  and 
others  are  figuring  on  further  curtailment. 
Such  properties  as  the  Mass  Consolidated, 
Victoria,  and  AMiite  Pine,  in  Ontonagon 
County,  are  continuin.ir  to  operate.  They 
are  running  <at  a  loss,  and  though  their 
total  output  of  copper  makes  practically  no 
appreciable    difference    to    the    surplus    on 
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hand,  it  causes  a  continuous  and  sustained 
drain  on  the  treasury.  ,_   .,, 

Among  the  Calumet  &  Hocla  subsidiaries, 
the  White  Pine  is  not  the  only  producer 
which  is  operating  at  a  loss.  The  Cen- 
tennial. La  Salle,  and  the  Old  Osceola 
branch  of  the  Osceola  Consolidated  arc  to- 
day operating  without  profit.  The  same  is 
true  of  the  Superior.  The  margin  is  slim 
at  the  .Mloucz  and  the  Isle  Royale. 

Tlie  Quincy.  Copper  Range.  Mohawk,  and 
Wolverine  are  independent  producers  which 
are  going  ahead  full  time  in  an  effort  to 
keep  their  working  forces  from  jommg  the 
exodus  to  Flint,  Detroit,  and  other  auto- 
mobile centers,  which  just  now  are  aug- 
menting their  working  forces  by  importa- 
tions from  the  Michigan  copper  and  iron 
industries.     During  the  last  week  eight  iron 


per  lb.,  which  is  abnormally  low  in  view 
of  the  conUnued  high  price  for  labor  ana 
supplies.  The  excessively  high  wages  ol 
the  war  boom  have  been  reduced  only  J"  <. 
which  reduction  was  accepted  by  the  miners 
without  trouble.  The  St.  Joe  Co..  the 
heaviest  producer,  has  entirely  closed  down 
its  large  Leadwood  mill  and  mine,  but  is 
operating  its  Bonne  Terre  and  River  Mines 
pl.int  on  full  time.  Its  smeltery  at  Her- 
culaneum  has  been  closed  down  for  some 
time,  as  it  is  being  remodeled  and  will 
probably  not  start  again  until  autumn  In 
the  interim.  St.  Joe  smelting  is  being  done 
by  the  Collinsville  and  Alton  smelteries,  in 
Illinois.  To  reduce  the  cost  of  living,  the 
St  Joe  Co.  has  reopened  its  mine  store  at 
Bonne  Terre.  where  it  is  selling  groceries 
at  a  marked  reduction  below  prices  asked 
local    storekeepers.        The     new    tailing 


which  the  copper  producers  now  find  them 
selves  One'  is  to  ask  for  a  Government  sub- 
sidy to  copper  mines,  on  the  same  plan 
that  the  wheat  farmers  now  enjoy  a  sub- 
sidy. The  other  is  to  start  a  national  ad- 
vertising campaign  to  bring  about  more 
general  use  of  copper.  "Buy  a  Bar  or 
Copper"  mav  become  a  slogan  as  common 
as  "Buy  a  Bale  of  Cotton"  was  a  few  years 
before  the  war. 

(By  Telegraph — May  5) 

Production  Reduced  .'iO^n  and  2000  em- 
ployees of  Calumet  &  Hecla  and  subsidiaries 
are  laid  off  by  an  order  which  was  issued 
today.  The  properties  affected  are  the 
Ahmeek,  Allouez.  Isle  Royale,  Osceola,  and 
Lake  Superior  Smelting  Co.  All  other  men 
will  work  full  time. 

BISBEE.    ARIZ. — May    3 

Copper  Camps  of  C'ochi»e  County  show 
little  change  in  the  last  30  days.  At  John- 
son two  of  the  smaller  properties  are  doing 


formerly  require - 

to  haul  these  tailings  away  in  railroad  cars 
to  nearby  dumps.  . 

The  Federal  Lead  Co.  is  operating  only 
two  of  its  eight  shafts,  and  has  closed 
down  the  new  No.  4.  3000-ton  mill.  Only 
a  few  diamond  drills  are  operating,  where- 
as usuallv  at  this  time  of  the  year  at  least 
40  to  50  should  be  at  work  on  the  summer 
campaign  development  work.  The  Hun- 
garian miners  are  largely  leaving  the  dis- 
trict rather  than  take  out  naturalization 
papers  now  required,  and  many  of  them 
had  been  employed  for  some  time  without 
attempting  to  take   out  their  papers. 

PIOCHE,  NEV. — May   1 

Activity   in   the   Ploche   District   has  been 

revived  owing  to  the  high  price  of  silver, 
and  has  been  under  way  since  the  first  or 
the  year.  Recently  a  decided  impetus  was 
given  by  a  notable  strike  in  the  Harney 
group  of  claims,   in   the  eastern  end   of  the 


known  as  the  "Davidson."  has  been  dis- 
covered, which  Is  of  exceptional  purity  and 
large  size,  having  a  thickness  of  60  ft.  in 
places. 

BIRMINGHAM,  Al..\. — May  3 
Gradual  Reduction  in  the  Iron  Business 
in  this  district,  noticeable  since  the  begin- 
ning of  the  year,  was  still  further  marked 
when  on  Apr.  28  practically  the  entire  min- 
ing division  of  the  large  companies  went 
on  an  eight-hour  basis.  This  means  a  large 
cut  in  wages  and  will  particularly  affect 
the  .'small  wage  earners.  The  change  af- 
fects the  entire  district  more,  probably, 
than  any  one  event  since  the  taking  over 
of  the  Tennessee  Coal.  Iron  and  Railroad 
Co  by  the  Steel  Corporation.  The  Sloss- 
Sheffield  Steel  and  Iron  Co.  has  been  run- 
ning on  an  eight-hour  day,  five  days  a  week 
basis  for  some  time,  and  this  schedule  will 
probably  be  followed  by  some  of  the  other 
companies,  at  least  at  their  smaller  plants 
The  Republic  Iron  and  Steel  Co.  has 
closed  all  but  one  of  its  mines  at  Sp.auld- 
ing.  this  being  run  five  days  a  week  on  an 
eight-hour  basis.  The  ore  from  these  mines 
has  been  going  into  stock,  and  with  only 
the  one  mine  in  operation  it  is  probable 
its  output,  too.  will  be  added  to  the  stock. 
This  company's  brown  ore  mines  at  Hous- 
ton have  been  closed,  but  all  construction 
now  in  progress  will  be  flnished.  particu- 
larly the  new  washer  now  nearing  comple- 
tion The  company's  No.  3  mine,  at  the 
Raimund  group  (R.  F.  D.  No.  3,  Bessemer. 
Ala  ),  is  now  being  mined  for  hard  ore 
only  The  soft  ore  forming  the  largest 
proportion  of  this  mine's  production  is  not 
in  demand  at  the  company  s  furnaces  at 
Thomas,  and,  as  the  hard-ore  production 
is  not  great,  it  would  not  be  surprising  to 
see  this  mine  closed  entirely.  The  Nos.  1 
and  2  mines  of  the  Raimund  group  will 
probably  continue  to  operate,  as  their 
entire  product  will  be  needed  to  supply 
the  company's  one  furnace  in  operation 
" "     "       Two  stacks  of  the  group 


closed  down  Feb.  1.  It  costs  these  com- 
panies about  18c.  per  lb.  to  mine  copper, 
so  the  properties  will  undoubtedly  remain 
closed  until  the  price  goes  above  that 
figure.  At  Gleeson.  Courtland.  Tombstone, 
and  the  other  small  camps  where  it  costs 
the  companies  as  much  or  more  to  pro- 
duce copper  than  at  Johnson,  operation 
has  been  discontinued  with  the  exception 
of  that  conducted  by  lessees,  all  of  whom 
are  taking  out  a  small  amount  of  ore.  At 
Bisbee  the  situation  looks  better,  the  com- 
panies hiring  a  few  machine  men  each  day. 
Hettlement  of  Beportation  Suits,  accord- 
ing to  the  attorn.ys  of  the  deported  men, 
was  attempted  by  the  companies,  which, 
the  report  states,  offered  to  settle  with  men 
in  the  district  so  deported,  on  the  follow- 
ing basis-  Single  men.  $500:  married  men 
without  children,  $1000;  married  men  with 
children,  $1250.  Deported  men  will  take  a 
vote  on  this  offer,  but  it  is  reported  that 
they  are  not  Inclined  to  accept.  In  this 
connection,  the  indictments  which  bad  been 
found  in  the  Blsliee  deportation  ca.se.<>.  in- 
volving alKiut  25  Individuals,  including  cap- 
itali!it.<).  mine  operators  anil  public  ollicials. 
were  quashed  by  Judge  William  \\ .  Mor- 
row, of  San  Francisco.  In  a  decision  flied 
on  f>ec.  2  In  the  U  S.  District  Court.  The 
Indictments  charged  conspiracy  to  deprive 
citizens  of  the  Ilnil.d  Slates  of  their  con- 
mltutioniil  rights  and  Involved  the  deporta- 
tion of  11SS  striking  copper  mine  workers 
and   their  alleged    sympathizers. 

R«>a<IJnstmrnl  of  Rnles  on  copper-ore 
Hhlpment.s  from  Arizona  mines  to  reduction 
works  In  this  stale  and  olhi-r  .sections  was 
asked  of  the  Interstate  Commerce  Com- 
mission today  by  the  Ciilumel  and  Arizona 
Mining  Co.  and  the  Pbeliia  Dodge  <  orpo- 
ration.  It  was  cbilme.1  thai  such  readjust- 
ment was  necesBiirv  to  meet  the  competi- 
tion of  the  Anniondii  and  other  copp*r 
companies  The  rale  relationship  of  those 
rates  It  was  slated,  was  disturbed  by  the 
advance  of  2B'~,  In  fr.lKht  rates  put  In 
effect    hv    the    Railroad    Ailinlnlstralinn 

Announcement  that  Iht-  Interstate  Com- 
merce Commission  has  refused  the  request 
of  Dlrector-C.<-n.rnl  Minns  to  reopen  the 
Michigan  rnle  .as.'  was  miide  recently  The 
Director-flenernl  reriuesled  the  reopening 
on  the  ground  IhnI  the  whole  structure  of 
mllroad  rates  was  In  danger  of  concerted 
artlon  against  the  chiirges  on  Ihe  part  of 
the  shippers  A  decision  already  has  been 
handed  down  In  these  eases.  Ihe  commis- 
sion nald.  and  nn  nddltlonni  proof  or  data 
have  nine*"  been  submitted  to  warrant  Ihe 
reopening  of  the  cases  for  further  argument 
ana  consideration 

«T.    t.OI'IS,    MO. — Apr.   tt 

The    («<>ll»h»««l     MU»oarl     I,»i«d     Belt    has 

greallv    reslrlrted    th"-    oiilpiil    of    lend,    on 

account   of  the  low  price  of  pig  lend   In   St 

Louis,    which    today    Is   selling    nl    H    to    r.r 


^^el^li^^o^i^^^i^^^Pi'^H^-^o^      ^rQZ^of^^^iM"^<^r^'^      or^^rSe'   ^^'^omas    are    now     idle.'  and 
per    Chief,     and  .  Mammou.h    Lease    having      h^"-      Ab°"t    $20,000   „on^^^  ^  'l""?  il   ",°   l"houTd  T  do' so  ^t' wdl 

the    middle    of    April     Stindt    and    Donohue      going  out   of  blast,    should   >»  Jo   so    it   w ill 
l^ota  Th-elfrea^sl  tn^lville  Gillett.  of,Smeth-      P^^^ti^, --  ^"^^lu^'Srg^  ^U^s '^oT^mTnl/ 

Only  four  mines  of  the  Tennessee  Coal.  Iron 
and     RaUroad     Co  s     Wenonah     group     •■'■• 


port,  Penn.,  and  G.  Henry  Stetson,  of  Phila 
delphia,  Penn.,  for  the  sum  of  $7.'i.00n.  The 
purchasers,  who  have  also  taken  options 
on  adjoining  property,  are  preparing  to 
install  equipment  to  conduct  extensive  de- 
velopment work.  The  fact  that  the  vein 
was  previously  unknown,  owing  to  its  out- 
crop being  covered  by  soil,  has  stimulated 
interest  in  adjacent  areas  of  undeveloped 
ground  which  lie  within  the  miner.al-bear- 
ing  belt,  and  several  leases  have  been  let 
for  the  exploration  of  these  areas. 

The  current  price  of  silver  now  renders 
possible  the  exploitation  of  bodies  of  low- 
grade  ore  in  producers  that  could  not  be 
profitably  mined  previously.  One  of  these 
properties,    the    Providence    Mines    Co..    has 

recently    been    purchased,    for    the    sum    of  _    ^--       __-  

$10  000    by  the  Mascot  Mining  Co..  of  which      the  .annual  meeting  of  the  Transvaal  tnam- 
thecontrol,  is  held  by  John  Cook,  of  Ploche       ber.of  Mines,    hel^  on    Mar      4       Sir  E     Aj 
and    M.    W.    Rand,    of    Los    Angeles.       This 
property     is    fully    equipped    for    operation 
and    development.       Large    bodies    of    low 
grade  ore  are  known  to  exist  in 


._     „ _     Weno 

orking  two  being  run  one  day  and  tw* 
the  next.  All  night  work  in  the  company  s 
mining  division  has  been  discontinued,  with 
the  exception  of  that  at  the  No.    6  mine   in 

the   Muscoda  group.  ,         ^    , 

It  is  rumored  that  the  Woodward  Iron 
Co.  will  begin  operations  soon.  This  is 
borne  out  bv  reports  from  a  number  of  the 
other  large  companies  that  labor  now  leav- 
ing them  in  a  ni.ijority  of  cases  is  returning 
to  some  of  the  Woodward  plants  and  mines. 

AFRICA— 

discussed    at 


principal 


■ral  of 

^.„      ^ producers    of     former    days. 

now  owned  bv  the  Amalgamated  Pioche 
M  &  S.  Corporation.  These  orebodles.  in 
accordance  with  the  past  policy  of  the  com- 
pany,   will    probably   lie   leased. 

A  considerable  proportion  of  the  silver 
and  lead  in  the  Pioche  ores  occures  In  an 
oxidized  form,  and  under  the  ore-dre.ssing 
methods  formerly  practiced,  of  amalgama- 
tion and  table  concentration,  rarely  more 
than  50':^  or  60'",  of  the  metal  contents 
could  be  recovered.  The  success  attend- 
ing the  operations  of  the  Prince  Consoli- 
dated M.  &  S.  Co.  in  treating  old  rnill  t.ail- 
Ings  at  the  Bulllonville  mill  by  flotation 
with  Ihe  use  of  sulphldlzing  reagents  ha.s 
demonstrated  that  a  high  precentage  of 
recovery  on  oxidized  ores  can  be  attained 
by  this  process  ;  and  a  movement  Is  under 
way.  by  resl.lents  of  the  district,  to  lease 
the'  roncenlraling  mill  of  the  Amalgamated 
rioche  M.  &  S,  Corporation.  »;hlch  Is 
efiulpped  with  Overstrom  tables  and  Callow 
flotation  cells,  for  use  as  a  custom  mill, 
for  Ihe  Ireatmont  of  the  low-grade  ores  of 
the  district.  J.  .   I  .     .. 

In  Ihe  southern  part  of  Ihe  district,  the 
I'rlnce  Cnnsnllilalerl  M.  &  S.  Co  and  the 
VIrglnla-Loulse  Mining  Co.  are  making  reg- 
ular shipments  of  about  25  cars  and  in 
cars,  respectively,  per  week,  to  the  Salt 
Lake  smellers  The  ore  produced  by  these 
properties  Is  a  bnv-grade  silver-lead  ore, 
which,  because  of  Ihe  fact  that  II  contains 
between  .1»';  and  4"'"  Iron  and  manganese 
In  excess  of  Ihe  Insoluble  content,  la  a  de- 
sirable smeltery  flux  The  two  properties 
are  contiguous,  and  are  mining  the  same 
nrebojiles.  which  are  of  the  bedded  f>-pe. 
and  are  of  large  arenl  extent  and  thick' 
ne.s.s      During  the  last  year  n  ne' 


nb.idy. 


W.illers  spoke  on  the  relations  of  capital 
and  l.ibor  in  regard  to  fewer  hours  and 
the  process  of  underground  mining,  and 
showed  that  the  actual  time  for  native 
laborers  required  in  drilling  rock  which 
must  be  broken  in  onler  to  maintain  oper- 
ations was  surprisingly  short.  However,  he 
said  a  decrease  in  dividends  would  occur 
unles.s  the  decrea.sed  hours  and  increased 
wages  were  accompanied  by  greater  efn- 
ciencv.  Taking  the  Rand  indu.stry  as  a 
whole,  it  w.-is  now  iiaving  2i'"r  on  the 
capital  invested  No  mine  had  closeji  down. 
The  dividends  amounted  to  only  £B. 144.077 
last  vear.  compared  with  £8.730,43fi  in  1914, 
and  of  the  latter  figure  Cfi.357.933  wa.s  de- 
clared by  mines  other  than  those  on  the 
Far  Kast'  R;ind.  In  1S18  thes.^  same  mines 
declared  dividends  of  only  tl.S!>.4J0.  a  de- 
rldedlv  small  return  on  the  capital  ln\'ested 
Working  profits  had  decreased  from  9s  lo 
Bs  per  ton.  whereas  total  costs  had  In- 
crea.sed  from  t21.94J.R92  In  1914  to  t2fi.- 
818,547   In   1918. 

Therv  wa-s  an  Insufliclency  of  native 
workers  throughout  the  year.  The  refusal 
of  Parliament  lo  .sanction  the  experimental 
InlrMduction  of  1000  Implcal  natives  for 
work  In  the  mines  after  being  Inoculated 
was  not  to  the  best  ad\-anlage  The  lim- 
ited point  in  earning  to  which  the  natives 
were  able  to  rise  was  Ihe  cause  of  dis- 
satisfaction. A  number  of  piecework  sys- 
tems was  In  use.  ami  Infonnallon  was 
being  collected  as  to  such  methods  of  pay- 
ment, with  Ihe  intention  of  extending  them 
where  possible,  having  prop.-r  regard  for 
Ihe  ixisltlon  of  while  workiru-n  Despite 
Ihe  Increase  of  the  native  death  rnle  re- 
sultant from  the  Influenza  epidemic,  the 
mortalltv  from  pneumonia  among  natives 
was  at  the  rate  of  .^72  per  1000.  cximpared 
with  3  3fi  for  1917.  which  was  the  lowest 
on  record.  The  accident  death  rate  was 
only  2  RR 
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ARIZONA 
Cochise  Comity 

TOMBSTONE    MIXES    of    Phelps    Dodge 
Corporation    operating    only    under    leases ; 
150    men    thus    employed,    profitably. 
Gila    County 

GILA  MONSTER  (Globe) — New  corpo- 
ration formed  to  operate  Mack  Morris,  Rich- 
mond and  other  old  mines  of  Richmond 
Basin,  nine  miles  north  of  Globe.  District 
was  notable  sib'er  producer  in  early  80's. 
New  vein  cut  in  Richmond  at  70  ft. 
Mohave    County 

FAY  (Kinsman) — Option  taken  by  H.  A. 
Hamme.  who  is  remodeling  small  mill  for 
run  on  ore  from  narrow  vein  carrying 
gold. 

GOLD  DUST  (Oatman)  — Exploring  on 
500  level,  directed  bv  H.  E.  Davis,  geologist. 
to  strike  vein  faulted  below  300  leveL  About 
$500,000  spent  on  development. 

MUSHRUSH  (Oatman) — Taken  over  by 
United  American  Co..  composed  largely  of 
stockholders  in  United  Eastern.  Lies  just 
south  of  Tom  Reed  ground.  Deep  shaft 
to  be  sunk,  with  expectation  of  picking  up 
Tom  Reed  lead,  already  being  worked  close 
to  southern  line.  Hoist  and  compressor  al- 
ready in  place. 

Santa   Crnz   County 

LAYM.\N  SYNDICATE  (Patagonia) — 
Organized  by  James  Layman  and  R.  E. 
Moore,  of  Jerome,  to  take  over  Pierce- 
Gardner  and  Blue  Nose  properties.  Former 
has  shipped  since  December  27  carloads 
silver-lead  ore.  Orebody  is  about  12  ft. 
wide. 

Tavapai  County 

UNITED  ARIZONA  (Cordes)  —  Com- 
pleted shaft  to  800  ft.  :  will  sink  winze  on 
vein  2O0  ft.  deeper.  (Commercial  ore  said 
to  be  developed. 

DUNDEE  ARIZONA  (Jerome) — W.  E. 
Defty.  consulting  engineer,  of  Phoenix, 
making  plans  for  small  leaching  plant  for 
surface  carbonate  ores  estimated  at  50.000 
tons,  sampling  above  3%  copper.  Sinking 
6nn-ft.  shaft  will  be  resumed  :  country  now 
drained  bv  Extension  tunnel.  Owns  about 
onlv  level  land  in  Jerome,  and  laying  off 
a  townsite  on  which  $150,000  school  will 
be   placed. 

VERDE  COMBINATION  (Jerome) — On 
1300  level  two  drifts  cut  6-ft.  ledge  of 
schist  carrying  chalcopyrite.  Drifts  started 
along  ledge. 

SILVER  BELT  (Prescott) — New  shaft 
driven  160  ft. ;  high-grade  galena-silver  ore 
struck  in  9-ft.  vein. 

CAI.IFORXI.\ 
Calaveras   County 

P\RNELL  (Angels  Camp) — To  install 
machinerv  and  work  gravel  claim  through 
shaft  forinerlv  sunk  to  bedrock.  Jim  Lee 
and  associates  have  lease. 

INDIAN  CREEK  (San  Andreas) — Elec- 
tric power,  air  compressor,  rock  crusher, 
and  stamps  and  concentrator  tested  and 
readv  for  operation.  Mines  in  this  district 
idle  for  about  eight  years.  Walter  Osselin 
and  Frank  Cuneo  operating. 

i:idorado    County 

ELDORADO  LIME  (Latrobe) — Shipping 
five  cars  lime   daily. 

FRUIT    RIDGE    DISTRICT    (Placerville) 
W     W     Bender    and     Ray    Danaher    de- 
veloped  claim ;    installed    machinery   costing 
JBCOO.  which  will  be  increased  immediately. 
Hnmboldt    County 

HORSE  MOUNTAIN  COPPER  (Eureka) 
Examination  under  option  held  by  Pitts- 
burgh men  to  begin  early  in  May.  Mine 
developed  and  some  copper  concentrates 
produced.  Concentrating  plant,  sawmill 
and  other  surface  improvements  and  de- 
velopment work  have  cost  about  $2.-)0.000. 
Improvements  include  12  miles  of  good 
road.  Property  produced  large  amount 
chrome  ore. 

Inyo   County 

KEARSARGE  (Independence) — Optioned 
bv  Independence  Mining  and  Milling  Co. 
after  idleness  of  47  years.  Was  a  pro- 
ducer of  high-grade  ore  over  50  years  ago. 
Discovered  in  1864  :  a  10-stamp  mil!  ip- 
atalled    in    186G    at    cost    of    $40,000.      Was 


\ariously  managed  by  Almarin  B.  Paul. 
Isaac  L.  Requa  and  D.  P.  Pierce.  Mr.  Paul 
said  to  have  quit  because  one  consignment 
of  bullion  he  shipped  assayed  only  12  5c.  per 
oz.  But  other  ore  ran  as  high  as  $950  per 
ton  in  silver.  P.  C.  Montgomer.v  is  man- 
ager of  contpany  just  formed  under  laws 
of  Minnesota. 

Napa  County 

WHITEROCK  MAGNESITK  (St.  He- 
lena)— Operations  resumed  after  idleness  of 
several  months.  Motor  trucks  haul  product 
to   railroad. 

Nevada    County 

MOUNTAINEER  (Nevada  City) — Action 
brought  in  Superior  liourt  by  Peter  Bender, 
of  Morgan  Hill.  Santa  Clara  County,  to 
recover  $118,338  on  note  executed  in  April. 
UI15.  Situated  on  Deer  Creek,  second 
largest  mining  holdings  in  district. 
Plunxas    County 

ONION  PL.\CER  (Greenville) — To  re- 
sume operation.  Hea\y  snows  insure 
abundance  of  water.  Joseph  Baccala  and 
William    Roedde,    owners. 

TRASK  &  COFFER  (Taylorsville)  — 
Compressor  installed  in  Moonlight  Canyon. 
Development  discloses  large  deposits  cop- 
per ore  carrying  gold   and   silver. 

COLORADO 

Boulder    County 

SLIDE  (Gold  Hill) — Milling  ore  opened 
on  800.  900  and  inoo  levels.  Mill  running 
three  shifts  on  ore  from  these  levels,  and 
from  Slide  dump.  Concentrates  shipped  to 
local   sampling   works   at   Boulder. 

BLACK  ROSE  (Jamestown) — Acquired 
by  W.  F.  Dopp  and  associates ;  will  begin 
development 

COLORADO  PITCHBLEND  (Jamsetown) 
— Employ  15  men  in  develo[>ment.  Golden 
Age  mill,  recently  remodeled,  treating  125 
tons  per  day.  Reported  fluor-spar  product 
averaging  94%  calcium  fluoride  ;  iron-U-ad 
concentrate    treated    by    flotation. 

NUGGET  (Rowena)  —  Purchased  by 
Omaha  men  ;    will   develop   soon. 

PRUSSIAN  (Rowena) — S.  A.  Tarbett  & 
<"'o.  developed  milling-  ore.  Prussian  mill 
operating   with    flotation    unit. 

TIPPECANOE  (Rowena)— Acquired  by 
E.  P.  Copeland  and  associates,  of  Boulder. 
Cleaning  tunnel  and  other  workings  pre- 
paratory   to    development. 

Dolores    County 

RESOLUTE  MINING  CO.  (Rico) — To 
operate  new  100-ton  concentrating  plant. 
E;xpect  to  purchase  all  equipment  soon. 
J.  A.  Houghton,  54  De  Menil  Bldg..  St. 
Louis.   Mo.,  president. 

Gilpin     County 

IRON  CITY  MILL  (Black  Hawk) — John 
Mollard  and  associates,  of  Idaho  Springs, 
secured  three-year  lease.  Mill  will  be  re- 
modeled and  flotation  equipment  installed. 
Plant  will  be  designed  to  treat  ores  from 
the  Becky  Sharp.  Lillian,  and  other  mines 
in  Russell  Gulch,  partly  to  save  transpor- 
tation charges  on  milling  products.  John 
Scibird.  formerly  superintendent  at  Argo 
mill,  near  Idaho  Springs,  will  be  in  charge 
of   mill. 

IDAHO 
Shoshone    County 

NABOB  (Beeler)  — Framework  of  new 
mill  on  Pine  (Creek  completed.  Most  of 
machinery    on    ground    and    being    installed. 

CARBONATE  HILL  (Mullan) — Work 
started  after  .suspension,  owing  to  war  con- 
ditions. Shaft  down  over  4  00  ft.  Will  cross- 
cut vein  at  400  level.  Old  workings  show 
lead  and  zinc  in  100-ft.  vein,  and  some 
encountered  in  sinking  shaft.  Shaft  sunk 
from  lower  tunnel.  Modern  hoisting  plant 
in  underground  chamber.  Will  employ  25 
men. 

NATIONAL  (Mullan) — Management  an- 
nounces mill  will  start  after  suspension  of 
two  months.  Enough  ore  broken  to  run 
three  months.  New  oreshoot  of  better  grade, 
recently  found  on  SOO  level,  will  be  devel- 
oped, 

HERCULES  AND  TAM.\R.\CK  (Wal- 
lace)— Resumed  operations  after  four 
months'     suspension.       Each     working    one 


shift  until  repairs  at  .N'ortliport  smeltery 
are  completed,  to  permit  handling  maxi- 
mum product.  Considerable  difficulty  ex- 
perienced in  getting  the  limited  forces  re- 
quired. 

MICHIG.\N 
Copper    District 

MOHAWK  (Mohawk)  —  Openings  in 
lower  levels  No.  6  shaft  not  in  as  good 
rock  as  those  of  4  and  5.  This  is  similar 
to  past  occurrences.  No.  6.  15th  level,  in 
4  70  ft.  south  and  490  ft.  north.  South 
opening  at  14th  level  in  401  ft.,  north  500 
ft.  North  drift  at  12th  level  in  135  ft. 
and  south  117. 

SENEC.V  (Mohawk) — Crosscut  struck 
vein  35  ft.  from  shaft :  in  21  ft.  and  no 
hanging  wall  yet  in  sight.  Crosscut  is 
8  X  9  ft.  not  exactly  at  right  angles,  owing 
to    rake    of    shaft. 

COPPER  RANGE  (Painesdale) — Baltic's 
deepest  shaft  is  No.  3,  at  3500  ft.  ;  newest 
openings  show  copper  rock  averaging  32 
lb.,  after  selection.  Continues  shaft  sink- 
ing. No.  4  shaft  down  3000  ft..  No.  2. 
down  2900  ft.  During  1918  the  Baltic 
drifted  a  total  of  11.991  ft.,  including  work 
on  west  lode,  subdrifting  164  ft.  crosscut- 
ting  965  ft.,  and  raising  663  ft.  Total  ton- 
nage hoisted  was  422.035.  Stamped  293,- 
601  ;  waste.  128.484.  or  30  per  cent 

Gogebic   Range 

NORRIE-AURORA  (Ironwood)  — Drill- 
sharpening  shop.  40  X  40  ft.  completed. 
Has  four  oil  forges,  sharpening  machines, 
puncher,  oil  temper  tank,   and  drill  racks. 

Menominee    Range 

DUNN  (Crystal  Falls) — Shut  down  com- 
pletely ;    only   pumps   running. 

ODGERS  (Crystal  Falls) — Shut  down 
completelv  ;  only  pumps  running.  Thus  all 
McKinnev  Steel  Co.  mines  in  Iron  County 
are  down,  the  Tobin  (Crystal  Falls)  and 
Tully  (Stambaugh)  having  closed  in  Jan- 
uary. Between  400  and  500  men  have  been 
let  out  at  these  properties,  and  others  in 
county   are    curtailing    operations. 

^\'EST  CH.\PIN  (Iron  Mountain) — Plan- 
ning to  erect  charcoal  blast  furnace.  Ore 
low  in  phosphorus,  but  low  in  iron  also ; 
has   not   been    a   shipper. 

MINNESOTA 
Cuynna    Range 

MAXGAN  Xo  1  ( Ironton) — Closed  down 
pending  betterment  of  ore  market  ;  10.000 
tons   manganiferous  ore   in   stockpile. 

PENNINGTON  (Ironton) — Open  pit  of 
Tod-Stambaugh  shipping. 

JOAN  No.  4  (Trommald) — Marcus  L. 
Pay  property  closed  down,  as  unable  to 
pump  water  required  when  surrounding 
mines   closed. 

Mesabi    Range 

CL\RK  (Chisholm) — Rushing  operations 
to  exhaust  ore  before  expiration  of  lease, 
which  occurs  this  year.  Estimated  500,000 
tons    still    available. 

SHEXAXGO  (Chisholm) — Shut  down 
Mav  1.  releasing  about  100  miners.  One  of 
oldest  properties  on  range,  in  continuous 
operation  since  original  sl':rf  sunk,  in  1901. 
Operated  by  Shenango  F"r -ace  Co.  which 
will  ship  some  ore   from  opvU-pit  portion. 

LEOX1D.4S  (Eveleth) — Washing  plant 
being  installed  bv  Oliver  Iron  Mining  Co. 
nearing  completion  :  all  material  on  ground. 
A  feature  is  a  35-ft.  log  washer  and  80  x 
4S-in.   jaw   crusher. 

MORRIS  (Hibbing) — New  crushing  and 
screening  plant  in  operation  -A.pr.  16. 

BR.\Y  (Keewatin) — Closed  down  May  1. 
account  uncertain  ore  market.  Operated 
by    Republic    Iron    and    Steel    Co. 

STATE  MINES  (Mesabi  District) — Ship- 
ments to  Apr.  26  totaled  107.351  tons, 
divided  as  follows:  Pool.  1350;  Hill  Annex. 
3895  ;  Philbin.  6055  ;  Wanless.  8832  : 
Leonidas.  16.605:  Shiras.  24.150;  Missabe 
Mountain.   46.464. 

LA  RUE  (Nashwauk) — Will  not  start 
washing  ore  until  about  June  1. 

YORK  (Nashwauk) — Began  shipphig 
.\pr.  2S.  Crosby,  same  district,  began  shio- 
ping  May  1. 
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.MONT.VNA 

Brurrrhrad    Connty 

BOSTON"  &  MONTANA  DEVELOPMENT 
(Elkhorn.  vi,-»  Divide) — Two  raises  from 
Idanha  fissure  on  1000  level  showinp  hiRh- 
Krade  ore  up  to  as  high  as  drivtn.  ap- 
proximately 200  ft;  tops  of  raises  beinB 
connected  by  drifting,  with  ore  exposed 
all  the  way.  Ore  carries  gold,  silver,  lead, 
copper,  and  zinc.  Blocking  out  ore  prepara- 
tory to  shipment  when  Montana  Southern 
Ry..  now  under  construction,  has  reached 
Elkhorn.  liailway  a  subsidiary  of  com- 
pany.    Samufl  Hall,  superintendent. 

Jeffemon    County 

PLACER  MINING  in  Montana  City  has 
begun  on  a  bar  bordering  Prickly  Pear 
Creek. 

FREE  COINAGE  (Clancy) — Amalga- 
mated Silver  Mines  Co.  shipiwd  four  car- 
loads during  April. 

LEGAL  TE.NDER  (Clancy) — Sacking 
high-grade   silver   ore   for   shipment. 

ELKHORN  QCEEN  (Elkhorn) — Pros- 
pecting  below    550    level. 

LewN    and    Clark    County 

PO^^'ELL  COUNTY  (Bald  Butte) — Hy- 
draulic and  ground  sluice  work  begun  in 
Uncle  Ben  Gulch. 

HELENA  MINE  (Helena) — New  contact 
lead  in  south  400-ft.  drift  ;  higher-grade 
ore. 

HELENA  PL.ACEaiS  (Helena) — Sinking 
fiO-ft.  shaft  in  Last  Chance  Gulch  begun 
on  West  Main  St. 


.Min 


nty 


POTOMAC  COPPER  (Potomac) — Ten 
teams  building  road  to  connect  with 
Potomac  highway,  where  connection  is  harl 
with  railroad.  T\vo  compressors  pur- 
chased ;  compressor  plant  under  way.  pre- 
paratory to  starting  1200-ft  tunnel  under 
"Copper  Cliff"  outcropping  of  ciuartzile 
carrying  chalcocite  and  averaging  about 
2%  copper.  Irving  W.  Higgins.  superin- 
tendent. 

Powell  County 

MONARCH  MINING  (Elliston) — Instal- 
lation of  compre.s.sor  plant  under  way;  cut- 
ting mine  timbers  and  mill  construction 
proceeding.  Employs  25  men.  Develop- 
ment by  tunnels.  Frank  Eichelberger, 
nruinager. 

Silver  Bow  County 

CRYSTAL  COPPER  (Butte) — Cros.icut- 
tlng  and  drifting  on  north  and  south  veins 
on  500  ft.  level.  .Second  north  fissure  ex- 
pected to  be  cut.  Carload  of  ore  will  bo 
shipped  this  week.  W.  D.  Gibson,  superin- 
tendent. 

GREAT  BUTTE  COPPER  (Butte) — 
Cros-scutting  and  drifting  on  2000-ft  level 
on  several  fls.'<urea  thus  far  failed  to  dis- 
close ore  and  further  financing  of  opera- 
tions is  in  progress.  F.  W.  Bacorn,  super- 
intendent. 

NKVADA 
Lincoln    County 

PIOCHE  IilSTRICT  ore  shipments  dur- 
ing week  ended  Apr.  24  were:  Prince  Con- 
BoTldated.  25  cars:  Virglnla-Loulse.  7  cars; 
Harnev  (Stindt  and  Donohue  lease),  2  cars; 
Consolidated    Nevada-Utah,    1     car. 

M.Mt.N'EV  (Pioche) — Stindt  and  Donohue 
lease  Headframe  being  erected  and  hoist- 
ing engine  Installed.  Peter  Buol  In  charge. 
I!lg  Five  lease:  Struck  extension  of  rich 
orebody  recently  dl.scovered  In  adjoining 
Stindt    &    Donohue    lease, 

Nye    County 

Tonopnh  shipments  for  week  ended  Apr 
in  amounted  to  7.099  tons,  of  estimated 
gross  milling  value  of  $12n.H8.1.  Shippers 
were:  Tonnpah  Belmont.  2or,2  tons;  Tono- 
pah  Mll'lng.  ll'i":  Tonopnh  Extension. 
ISflr, ;  We..i  End.  S63  :  .Ilm  Butler.  1»S ; 
Montana.  277:  Tnnopnh  Divide,  420;  Mac- 
.Vnmara.  210:  Midway,  34;  Rexcue,  B3  ; 
and    mlBcellnneoii.«*.    10    Ions. 

,  I  T. ,  i,n  ii^p-  (Divide) — Large  rom- 
pf  in    supplying   air    to   Alio 

ani  being   under  same  control 

dri'i  Iniieph     Miiver.     manager; 

J.    ]  tsultlng   engineer 

I;  !>IVir>R    (Divlrle)  — Install- 

Im  "'TV   delnved    work   on    r,0() 

|.^  Irlfl  on  IhiK  1'  V.  1    II.  n  .  .■■- 

Ir,  need   1  (fi   fi  f 

rll«-  milling   or. 

on  rrnde.      f"roa 

ft  Annth.i  I 


ein. 


plant  In  dl.strict  installed.  Including  10-drill 
compressor.  Sinking  resumed.  Richard 
Finn,    superintendent. 

DIVIDE  EXTENSION  (D. vide)— Shaft 
niaring  350-ft.  i)Oint,  and  will  cro.sscut 
through  vein  in  this  ground  from  adjoin- 
ing Brougher.  Vein  here  said  to  be  in  the 
area  affected  by  block  faulting,  which 
brought  lower  breccia  nearer  surface,  as  in 
adjoining  Divide  mine.  Good  silver  as.sa>-s 
obtained  from  surface  workings  on  knoll 
or  blow-out  600  ft.  north  of  main  shaft. 

EAST  DIVIDE  (Divide) — Using  air  drills, 
and  shaft  down  380  ft.  Station  will  be  cut 
for  lateral  work  at  400-ft.  point.  Shaft 
cut    silver    ore    stringers. 

GOLD  ZONE  (Divide) — Machinery  for 
larger  surface  plant  arriving  ;  shaft  will  be 
sunk  from  500  to  8ii0-ft.  point  at  once.  ■ 
Seams  of  ore  cut  in  southeast  drift  on 
oOO  level  ;  northeast  crosscut  on  this  level, 
from  shaft,  penetrated  separate  vein  or 
fracture  zone,  trending  more  to  east  and 
showing  seams  several  inches  wide. 

SUTHERLAND  DIVIDE  (Goldfleld)  — 
Owns  135  acres,  five  miles  from  Tonopah 
in  Divide  district.  Installed  plant  and 
started  development  ;  power  turned  on  Apr. 
24;  working  two  shifts  in  400-ft.  shaft  sunk 
in  days  of  Tonopah  boom,  now  in  good 
condition.  Will  explore  Sno  level  and  sink 
shaft   200    ft.   deeper    for   la'eral   extensions. 

TONOPAH  DIVIDE  (Divide) — Fourth,  or 
465  level,  hanging  wall  drift  advanced  south- 
east 250  ft.,  near  point  under  high-grade  sill 
on  third  level,  where  chamber  20  x  .')il  ft..  10 
ft.  high,  produced  ore  showing  high  con- 
tents. Lower  drift  continues  in  ore.  some 
being  high  grade.  Raises  from  second  and 
third  levels  connected  with  drifts  above, 
all  in  high-grade  ore.  Shaft  sunk  to  565 
level,  where  station  cut.  and  south  crosscut 
will  be  started  to  vein  soon.  Now  await- 
ing completion  of  foundations  for  120n-cu.ft. 
compressor,  purchased  from  Goldfield  Mer- 
ger Mines,  and  large  double-drum,  hoisting 
engine.  Latter  will  be  installed  when  next 
level  opened.  Time  lost  in  these  improve- 
ments will  be  recovered  with  increased  air 
supply.  Shipments  to  MacNamara  mill,  at 
Tonopah,  are  60  tons  daily.  .Mill  construc- 
tion will  be  considered  when  water  level 
is  reached. 

TONOPAH  DIVIDET>rD  (Divide)— Shaft 
being  sunk  below  xno  level;  electrically 
driven  hoisting  engine  being  placed  at 
shaft  collar,  replacing  gasoline  engine. 
Equipment  Includes  electrically  driven  com- 
pressor.    K.   P.  Cullinan  in  charge. 

NEW     MEXICO 
Grant    County 

CHARLES  FOWLES.  Lordsburg.  owner 
and  superintendent  of  silver-lead  mine  at 
Old  Hachita.  will  purch.i.se  new  pumping 
plant,  including  power  equipment  to  handle 
250  gal.  per  minute. 

APACHE  MOUNTAIN  (Hachita) — .\n- 
derson  .\pache  Copper  Mining  Co.  reopene<l 
silver-lead  properties  four  miles  south  of 
Hachita.  Shipped  one  car  ore  to  El  Paso 
smeltery  in  April.  Robert  Anderson  su- 
perintendent. 

OLD  HAt^HITA  (Hachita)— O.  O.  and 
E.  Maltnx  and  Charles  I.  Auer  took  over 
Tom  Wright  Interests  and  acquired  addi- 
tional ground.  Shipiied  one  car  silver-lead 
ore  to  El  Paso  smeltery  last  month,  and 
will  ship   another  soon. 

BOSTON  HECLA  (Lordsburg) — Situated 
three  miles  southwest  of  Lordsburg.  In 
charge  of  R.  E.  Van'  Druff.  Open  for  con- 
tract 10  sink  a  two-compartment  shaft  ISO 
ft  below  40  ft.  level.  Raw  timber  so  far 
secured. 

ITAII 
Juab    County 

TINTIC  SHIPMENTS,  week  ended  Apr. 
25,    amounted    to    134    cars. 

CHIEF  CCJNSOLIDATF.D  (Eureka)— Re- 
port to  nonril  of  E(|uallj!atlon  of  net  pro- 
ceeds for  lOls.  V73.737.  which  multiplied 
by  three  Is  f 2. 321. 211  as  basis  for  taxation 
Machinery  and  Improvements.  »l  13,210 
OroBs  vield  from  fifi.oi!)  tons  of  ore  pro- 
duced. ■J2.9.-.R.B01,  from  which  deiluctloiiH  of 
|l.n.-..-,.7S0,  cost  of  extraction,  reduction, 
transportation,  and  construction  Metal 
content.  4100  o»  gold;  2.3B4,7!>S  on  sllv.r  ; 
7.!>0(1.S3I  lb.  lead;  4137  lb.  copper;  nn<l 
14.597   lb.    line. 

IRON  KINO  (Eureka)— In  ensi  TInllr 
property.  Purchased  contpressor  and  hoist- 
ing plant.  Has  Iron  ore  suitable  for  fluxing 
which  It  may  market  on  eompleilon  of 
tlt.shen  Vallev  R.H.  Also  seeking  to  de 
vclop  other  ores       Near   TIntIc  Standard. 

TINTIC  DRAIN  TI'NNEL  (Eureka)  — 
Now  completed  for  2R0O  ft.  Again  In  softer 
irroiind  and   limbering  necessary 


Suit    Lake    Connty 
COLUMBUS  -  REXALL     (Alta)   —  Gross 
yields    1918    amounts   to   $133,568;   net  pro- 
ceeds,  $41,485.      Machinery.   $14,932. 

OHIO  COPPER  (Bingham) — Report  to 
State  Board  of  Equalization  for  1918  shows 
production  of  3,442.647  lb.  copper;  gross 
yield  $>'61,926,  and  deductions,  $894,701, 
making  deficit,  $32,744.  Extraction.  $219, 
934  ;  reduction  expense,  $.")84,070  ;  transpor- 
tation,  $90,696. 

UTAH  CONSOLIDATED  (Bingham)  — 
Gross  yield  for  1918  equals  $2,827,571;  de- 
ductions, $2,571,060,  leaving  net  proceeds 
$256,511.  Machinery  valued  at  $241,010; 
buildings  and   tramway  at   $87,400. 

WASHINGTON 

Whatcom   Connty 

CANADA  OIL  AND  A'ENTLTtE  CO. 
(Vancouver,  B.  C. ) — Has  let  contract  to 
Diamond  Drill  Contracting  Co.,  419  1st  St.. 
Spokane.  Wash.,  to  continue  a  hole  now 
2640  ft.  deep  to  3500  ft.  Object  is  to  pros- 
pect for  oil  or  gas.  Hole  is  at  Enterprise 
station  on  Great  Northern  Ry.,  2i  miles 
north  of  Ferndale.  Wash.  ;  was  started 
about  five  years  ago. 

CANADA 

British  Columbia 

INTERNATIONAL  MINING  CONVEN- 
TION will  be  held  at  Nelson.  June  19-20-21. 
Government      aiding      project,      subscribing 

J2o00. 

Ontario 

IN  BOSTON  CREEK  SECTION  the 
mines  are  negotiating  with  Northern  On- 
tario Light  and  Power  Co.  for  electric 
power.  Power  line  passes  practically 
through  the  camp,  and  only  substation  and 
distributing  lines  required. 

.\n.\N.\C  (Coba<t) — Has  made  another 
discovery  of  high-grade  ore  in  new  vein. 

CROWN  RESERVE  (Cobalt)— Installed 
underground  electric  haulage  system  ;  only 
one  of  its  kind  in  Cobalt. 

T.  &  H.  B.  (Cobalt) — Surrendering  char- 
ter as  result  of  formation  of  operating 
company  known  as  Hudson  Bav  Mining  l7o. 
The  T.  &  H.  B.  was  first  company  to  take 
holdings  in  Cobalt  and  first  to  pay  a  divi- 
dend, which  was  200'"^.  Was  capitalized  at 
$25,000  and  only  7.761  shares  of  $1  par 
issued.  Stock  at  one  time  difficult  to  dis- 
pose of  at  10c.  a  share,  ultimately  sold  at 
$375.  First  mining  work  done  was  to  sink 
shaft.  First  65  ft.  of  sinking  returning 
$.".r,.ooo  worth  of  ore. 

GOLD  REEF  (Porcupine) — To  be  re- 
opened. 

MEXICO 
EHtado  dp  Souora 

CACH.VRAMBA  (.\lamos) — Owned  by 
Plata  Fina  Mining  and  Development  Co. 
Has  completed  3000  ft.  of  development 
work,  blocking  out  $50,000  medium-grade 
silver-copper  ore.  Completed  truck  road  to 
Navajo.  35  miles.  Will  start  shipments  In 
60    days.      T.    P.    Brinegar,    superintendent. 

PIEDRAS  VERDES  (Alamos)  —  Has 
2500  acres  low-grade  copper  ore.  25  miles 
from  Alamos,  under  option  to  New  York 
parties. 

CHOSEN 

ORIENTAL  CONSOLIDATED  (Unaan) — 
April  clean-up.  J400.noo.  Clean-up  for  March 
as  follows:  Tabowle  Mill.  11.0*4  tons,  yield- 
ing $32,675;  Taracol.  10,258  tons,  yielding 
$19,773;  Taracol  cyanide  plant.   $50.7.'.0 

Begim  mailing  bullion  to  Toklo.  care  of 
Dal  IchI  Ginko.  Ltd.  Tanaka  Choten  taken 
eoniracl.  accepting  cotnpnny  assay  The 
D  I  a.  In  Toklo  collects  value  from  pur- 
chasers before  delivery  of  gold.  Receiving 
5.18  yen  per  inomme  for  pure  gold  and  24 
yen  per  tnomme  for  silver  contents.  Gold 
value  Is  advance  of  3.6'T'  over  par  value 
of  5  00  yen  per  momme.  Tanaka  Choten 
deposited  10,000  yen  as  guarantee  to  accept 
gold   at    this   rate   for   six   months 

Kpldenilc  of  fool  and  mouth  disea.'e 
among  the  bulls  pr.icllcallv  over;  quaran- 
tine lifted  In  latter  i>iirl  of  .March.  Surlbnng 
ilnm  should  be  completed  by  July  If  present 
labor  fore*'  cm  be  mnintalnetl.  and  no  iin- 
usuallv  bad  weather  hampers  the  work  : 
expect  farmer  element  to  return  to  farms  In 
few  weeks,  but  hope  to  replace  them  with 
Chinese,  who  are  enTning  In  dally  Water 
was  turned  through  tunnel  on  Mar  22. 
lowering  river  several  feet  helping  work 
of  excavating  and  stripping  to  bedrock. 
Chorrle  reservoir  down  to  6t  ft  .  and  nnle.«» 
some  rain  falls,  hydro-electric  power  will 
fall  Hoon  No  evidence  here  of  pollllcal 
nutbrenks  by  natives  which  occurred  In 
other    parts 


Jlay  10,  1919  ENGINEERING  AND  MINING  JOURNAL  855 

^lUlluiuiuimuiliJUiiiiiiuiiniiiiiiiiiuiniiMiiiiiiuiiJiimmimniiiiimiiniiiiiiiiJiiiiiiimiiiiiiiiHiJiiuii^ 

I  The  Market  Report  | 

anrnillllllllllllllllllllimiiniiiimniinimiiiiiiiiiiiiMiiniiiriiiiiiuiiiiiiiiiiniiiiiiruiiiiiiiMiniiiiiiiiiiiiiiiMiiMMiiiiiiiiiiiiiiMiiiniiiiniiiiMiiMiMiMiriiiiiiMiiiiiiM^ 


s 

ILVER 

AND 

STERLING  EXCHANGE 

Sterl- 

change 

4  6650 
4  6700 
4.6700 

Silver       1           1 

SUver 

^lay 

New 
York, 
Cents 

Lon-|l           rfng 
don.  1:           1    Ei- 
Pencci  May  --hange 

48"         5    4  6725 
48H        6    4  6800 
48H         ?    *  6813 

New 
York, 
Cent. 

Lon- 
don, 
Pence 

1 

2 
3 

lOlt 
lOlt 
lOli 

lOli 

lOli 
IDIJ 

48n 

New  York  quotations  are  as  reported  by  Handy 
k  Harman  and  are  in  cents  per  troy  ounce  of  bar 
•Uver.  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  eterling  silver.  923  fine. 


DAILY  PRICES  OF  METALS  IN  NEW 

YORK 

Copper 

Tin 

Lead 

Zinc 

Electro- 

1 

May 

lytic 

Spot. 

NY      '    St.  L. 

St.  L. 

4  72J       4.55 

1 

15.35 

t725 

@4  77i  ®4.60 

5  95 

I     ' 

15.35 

t72S 

@4  77'  @4  60 
4  72i       4  52J 

5.95 

1     3 

15  J5 

t72\ 

@4  771  Q4  57} 
4  75        4  47J 

5.92J 

5 

15.35 

t72S 

fe4  80    @4  57i 
4  75        4  50 

5  90 
@5.92i 

6 

15  35 

t721 

@4  85    @4  60 
4.75        4  50 

5.90 

7 

15  35  !     J72's 

@4.85    @4  60 

5.90 

t  Government  price. 

The  above   quotations  are   our  appraisal  of  the 

average  of  the  major  markets  based  generally  on 

Bales  as  made  and  reported  bv  producers  and  agencies. 

and  represent  to  the  best  of  our  judgment  the  pre- 

vailing values  of  the  metals  for  the  deliveries  con- 

stituting the  major  markets,  reduced  to  basis  of  New 

York. 

cash,  exc 

ept  whe 

e  St    Louis  is  the 

normal 

basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.  05c.  per  lb.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
iTount  of  0   1  25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
^Vestem  brands.  We  quote  New  York  price  at  35c. 
psr  too  lb.  above  St.  Louis. 


Copper 

Tn 

Lead 

Zinc 

Standard 

Elec- 
iVtTc 

Spot 

3M 

Spot 

3M 

May 

Spot  1  3  M. 

Spot 

2 
3 

6 

7 

76        76} 

751      75i 

75}      76 
76  J      765 

76  35      76| 

80S 
80  i 

'80 
80 

8) 

22611226 
2261  2251 

226»|227 

227»  228 
228!i228i 

24! 
24! 

24! 
24 
2H 

24       35J 
24        35i 

24        35 
24J      34i 
24  35   34J 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
•t«rling  per  ton  of  224U  lb 


Meted  Markets 

NEW    TOKR — May    1.    1919 

Copper  was  distinctly  firm  this  week,  and 
practically  none  was  to  be  had  except  at  the 
terms  of  the  bi^  producers.  Lead  was  soft 
during  the  early  part  of  the  week,  but  was 
firmer  toward  the  close.  Zinc  broke 
through  the  6c.  price  and  declined  from  day 
to  day. 

Important  events  of  the  week  were  the 
removal  of  all  import  licenses  except  with 
respect  to  tin  and  some  minor  substances  ; 
and  the  removal  of  the  restrictions  on  the 
exportation  of  silver,  which  sets  the  silver 
market  free  to  rise  if  demand  and  supply 
so  determine,  while,  on  the  other  hand,  the 
replacement  of  the  silver  taken  from  the 
Treasury  under  the  terms  of  the  Pittman 
Act  may  guarantee  the  market  against  a 
decline  below  fl  per  oz..  or  the  net  equiva- 
lent thereof.  However,  there  is  no  cer- 
tainty as  to  how  things  nrf  going  to  work 
out. 


Transatlantic  freights  became  easier  for 
shipments  to  British  ports.  Ic.  per  lb.  being 
quoted.  The  rate  to  French  ports  is  l|c. 
The  rate  from  Pacific  ports  to  Hongkong 
and  Kobe  remains  at   $15   per   ton. 

Tuesday  was  a  holiday  in  New  York 
City,  but  the  banks  were  open.  Some  of 
the  business  houses  were  open  and  some 
were  closed.  Considerable  business  in  the 
metals  was  transacted,  and  we  do  not  there- 
fore regard  the  day  as  a  holiday. 

Copper — A  rather  fair  volume  of  busi- 
ness was  done,  the  total  being  rather  more 
than  in  the  previous  week.  This  was 
mainly  for  domestic  account  and  was 
mainly  with  wire-drawers.  There  was 
scarcely  any  business  in  cakes  and  ingots. 
Any  business  that  might  be  done  with 
brass  makers  is  overshadowed  by  the  large 
supplies  of  scrap  that  are  offered,  a  good 
deal  of  it  being  high-grade  scrap.  There 
was  some  trifling  export  business,  among 
which  were  some  small  sales  to  Japan. 
This  produced  the  curious  situation  of 
Japan  offering  electrolytic  copper  in  Eng- 
land at  prices  below  ours,  while,  on  the 
other  hand,  she  is  buying  electrolytic  copper 
from  us.  The  explanation  is  probably  that 
the  offerings  in  England  are  from  copper 
in  stock  there,  or  afloat  thereto,  while  re- 
fining costs  in  .fapan  have  risen  to  such 
an  extent  that  it  may  have  become  cheaper 
to  buy  from  us.  It  is  not  expected,  how- 
ever, that  the  Japanese  demand  will  amount 
to  much. 

Domestic  copper  manufacturers  report 
slack  business.  The  copper  that  they  are 
taking  is  mainly  for  maintenance  work. 
The  railways  and  public  service  corpora- 
tions are  not  buying  at  all.  Among  the 
wire-drawers  there  is  very  keen  competi- 
tion, which  sometimes  leads  to  the  sacrifice 
of  the  profit  on  copper  that  was  pur- 
chased more  cheaply  a  couple  of  months 
ago. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  22ic.  per  lb.  Copper  wire  is 
quoted  at  ITJ^lTic.  per  lb.  f.o.b.  mill,  car- 
load lots. 

Tin — American  smelters  decline  to  sell 
for  future  delivery,  which  indicates  that 
some  kind  of  protection  has  been  promised. 
In  the  meanwhile,  it  is  said  that  the  stock 
of  the  t'.  S.  Steel  Products  Co.  is  being 
allocated  very  slowly,  and  it  may  be  the 
middle  of  June  before  it  is  disposed  of. 

Lead — Injudicious  actions  with  respect  to 
the  sale  of  some  of  the  Government  lead 
continued  to  trouble  the  market.  During 
the  early  part  of  the  week  the  market  was 
soft,  but  in  the  latter  part  there  was  a  dis- 
tinctly firmer  tone,  and  sales  were  made 
at  4.80c..  around  which  price  several  pro- 
ducers were  willing  to  sell.  The  rally  in 
price  may  have  been  due  to  speculative 
buying,  there  having  been  a  good  deal  of 
inquiry  from  speculative  interests.  Even  at 
the  lower  prices,  however,  the  big  lead 
manufacturers  have  not  been  tempted  to 
buy  in  the  open  market.  This  might  be 
regarded  as  disappointing,  were  it  not  that 
they  were  reported  to  be  taking  in  lead 
more  liberally  on  average-price  contracts, 
an  unusually  large  proportion  of  the  lead 
at  present  going  into  consumption  in  that 
way.  Producers  report  an  increase  in  the 
demand  from  manufacturers  of  lead  pipe 
and  plumbers'  supplies,  which  appears  to 
be  spreading  eastward  from  the  "West.  This 
would  be  a  natural  development  in  the  face 
of  the  prospect  for  increased  building.  Ja- 
pan inquired  for  lead  this  week  and  bought 
some. 

From  the  standpoint  of  the  lead  producer 
the  i)resent  situation  is  very  uncomfortable. 
The  three  Utah  smelters  which  six  weeks 
ago  were  running  Ifi  furnaces  are  today 
running  only  10.  and  even  that  number  may 
have  to  be  curtailed.  The  L'tah  Apex  mine, 
one  of  the  large  producers  of  Utah,  has 
been  closed.  Ore  supply  in  Colorado  is  so 
short  that  the  Globe  plant  at  Denver  is 
going  to  be  closed.  Some  of  the  Coeur 
d'Alene  producers  are  maintaining  a  high 
rate,  while  others  have  curtailed  operations 
owing  to  inability  to  continue  production 
except  at  a  loss.  Without  doubt  the  price 
under  5c.  is  effecting  a  drastic  restriction 
of  production. 

The  American  Smelting  and  Refining  Co. 
maintains   its  price   of   5c. 


Zinc — Some  considerable  business  wa.? 
done,  a  good  deal  of  which  was  of  specula- 
tive character.  However,  galvanizers  bought 
some.  There  were  sellers  on  many  hands, 
and  the  price  declined  from  day  to  day. 
This  week  is  noteworthy  as  the  first  week 
since  January,  1915.  in  which  the  price  for 
spelter  has  been  below  6c. 

There  was  no  inquiry  for  high-grade  zinc, 
and  it  is  impossible  to  say  what  the  mar- 
ket for  it  would  be. 

Zinc  dust  can  be  bought  at  1.5  the  price 
for  common  spelter. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $11  per  100  pounds. 

Other    Metals 

Alnmlnam — Nominal  at  33c. 

Antimony — This  market  was  a  little 
firmer,  although  not  very  much  business 
was  done.  During  the  early  part  of  the 
week  antimony  was  still  to  be  had  at  6  3c.. 
and  possibly  that  price  might  have  been 
shaded.  At  the  close  we  quote  spot  at  7c. 
Prompt  shipments  from  the  Orient  are 
quoted   at    63@7c. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.  for  wholesale  lots — 500   lb.  and  over. 

Cadminm — Quoted  at  $1.40  per  lb.  in  lots 
of  500  pounds. 

Xickel — Ingot.  40c.  ;  shot.  43c.  :  electro- 
lytic.   45  c.   per  pound. 

Quicksilver — This  market  became  dis- 
tinctly firmer.  We  quote  California  virgin 
in  New  York  at  S77.  San  Francisco  tele- 
graphs   $73.    strong. 

Silver  and  Platinum 

Silver — The  silver  situation  has  been  en- 
tirely changed  by  the  announcement  made 
on  May  6  by  the  Federal  Reserve  Board 
that  the  existing  restrictions  on  the  export 
of  silver  were  removed,  thus  reestablishing 
an  open  market  for  silver.  Inasmuch  as 
there  has  been  an  accumulation  of  orders 
for  export  for  which  licenses  could  not  be 
obtained,  it  is  likely  that  there  will  be  some 
advance  in  price  until  these  orders  are 
filled.  The  price  eventually  will  be  gov- 
erned by  the  Indian  and  Chinese  demand 
Sellers  are  holding  off.  awaiting  develop- 
ments, and  the  market  closes  unsettled. 

Mexican  dollars  at  New  York  May  1, 
77*  :  Mav  2.  77*  ;  May  3.  77*  ;  May  5.  771 : 
May  6.  77*  :  May  7.   7? J. 

Platinum — Refined  ingot  was  strong  at 
$100.   with   good   demand  for  it. 

Palladium — We  quote  $12n'fil21. 

Zinc  and  Lead  Ore  Markets 

•loplin.  Mo..  May  3 — Blende,  per  ton.  high. 
$40.9.1  :  basis  600  zinc,  premium.  $37@ 
36:  Prime  Western,  $35'ff34:  sludge  and 
flotation.  $33!ff30:  calamine,  basis  iOVr 
zinc.  $2.i'ii22.  Average  settling  prices: 
Blende.  $37.04 ;  calamine.  $22.62 ;  all  zinc 
ores.   $36.74. 

Lead,  high,  $61.70  :  basis  Sn^c  lead,  $58 
Iff  56;  average  settling  price,  all  grades  of 
lead.    $56.11    per    ton. 

Shipments  the  week:  Blende.  9148: 
calamine.  199:  lead.  1364  tons.  Value  all 
ores  the  week.   $419,950. 

Some  sellers  declined  to  accept  the  re- 
duction of  $1  per  ton  on  Thursday,  but  by 
Friday  evening  most  of  them  were  selling. 

Producers  cannot  agree  among  them- 
selves as  to  a  plan  of  restriction  of  output 
to  a  level  of  the  market  necessity,  and  those 
who  comprehend  the  metal  situation  are 
expecting  a  crisis  in  zinc-ore  prices  that 
may  close  down,  by  necessity,  a  large  pro- 
portion of  producing  plants. 

Platteville.  Wis,,  May  3 — Blende,  basis 
60'";^  zinc,  no  sales  or  offerings  for  premium 
grades  reiiorted  :  $37  base  offered  for  high- 
lead  blende  early  in  the  week,  but  no  sales 
reported. 

No  sales  of  lead  ore  were  reported. 

Shipments  reported  for  the  week  are  2007 
tons  blende   and    694    tons  sulphur  ore. 

For  the  year  to  date  the  totals  are  33.751 
tons  blende,  1720  tons  galena,  and  2611  tons 
sulphur  ore.  During  the  week  2920  tons 
blende    was    shipped    to    separating    pLivts 
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Other  Ores 

ManicanFsr  Ore — A  little  l-usiness  was 
done  on  the  basis  of  50c.  per  unit,  delivered 
at  buyers'  works,  but  there  was  no  great 
interest  even  at  thai  price. 

Molj-bdenam    Ore — >'.o   business    reported. 

Tuiiirvten  Ore — The  market  became  very 
dull.  We  quote  ^o'e  7  for  ordinary  ^ades 
of  ore. 

Pyrites — Spanish  pyrites  is  quoted  at  21c. 
per  unit  for  furnace  ore.  ai.f.  New  York 
or  any  South  .-Mlantic  or  North  Atlantic 
port. 

Iron   Trade   Review 

PITTSBURGH— May    6 

The  iron  and  steel  market  continues  to 
mark  time.  Instances  of  increased  activity 
are  the  exception,  the  general  trend,  where 
there  is  any,  being  in  the  direction  of 
greater  dullness.  Mill  operations  are  uni- 
formly declining,  excepting  the  case  of 
sheet  and  tin  mills.  With  somewhat  im- 
proved demand  for  electrical  sheets,  some 
sheet  mills  are  slightly  increasing  their 
operations,  though  the  tin-plate  mills  are 
appro-ximately  holding  their  own,  operating 
at  about  559c  at  a  time  of  year  when  nor- 
mally they  are  busy,  even  if  steel  demand 
generally  is  light 

The  majority  of  the  large  independent 
steel  interests  are  operating  at  slightly  less 
than  50 9^  of  capacity,  though  small  inter- 
ests show  widely  varying  conditions,  some 
operating  between  75  and  100%  and  some 
being  closed  entirely.  The  Steel  Corpora- 
tion is  operating  at  an  average  of  about 
65  7r.  and  the  steel  industry  as  a  whole  is 
running  at  somewhat  under  609?.  against 
IT,',  in  March  and  879^  in  January.  With 
a  continuance  of  the  trend  of  the  last  few 
weeks,  old  orders  gradually  being  exhausted 
and  new  buying  light,  the  mills  would  be 
operating  at  not  over  40^   in  July. 

Buyers  of  steel  are  indifferent.  They 
have  no  price  level  in  mind  which  they 
would  accept  as  a  basis  for  making  heavier 
purchases.  The  everyday  buyer,  the  job- 
ber, and  the  manufacturing  consumer  buy 
in  the  smallest  possible  quantities,  order- 
ing at  frequent  intervals  and  simply  paying 
the  market  price. 

Obviously,  the  situation  calls  for  an 
"open  market."  for.  when  buyers  are  unable 
to  determine  the  prices  at  which  they  would 
be  willing  to  take  hold,  it  requires  an 
active  competitive  market  to  give  them 
confidence  in  prices.  The  majority  of  steel 
salesmen  would  like  to  see  an  open  mar- 
ket develop,  and  many  of  them  believe 
prices  would  not  recede  a  great  deal  in 
such  case,  as  it  is  not  so  much  the  price 
itself  a.s  the  manner  in  which  the  price  is 
developed  that  gives  the  buyer  confidence. 
The  small  number  of  men  who  control  the 
policies  of  the  large  producers  apparently 
t)elleve  otherwise,  evidently  feelinc  eithi-r 
that  there  Is  no  large  amount  of  bu.=iness 
to  be  brought  out  hy  low  prices,  or  that. 
with  competitive  selling,  prices  would  drop 
to  a  ruinou.ily  low  level. 

Pic  Iron — Purnlshlng  a  curious  com- 
mentary on  the  fears  of  leading  steel  pro- 
ducers that  ab.Tndonment  of  the  pre.'ient 
understandinjr  and  esfahllshment  of  open- 
market  condition.**  \\-'iuld  lead  to  sharp 
price  declines,  the  pie-Iron  market  has  been 
an  open  one.  according  to  the  testimony 
of  the  merchant  furnaces,  for  fully  a 
month,  yet  In  the  western  Pennsylvania. 
Valley  and  Lake  front  markets  there  has 
not  been  a  sinele  dicllne  from  the  prices 
that  became  effertlve  Mar  21  Some  nf 
the  furnaces  would  be  glad  to  cut  prices 
$1  or  12  a  ton  to  secure  an  order  for  inno 
to  BOOO  tons,  but  the  Inquiry  does  not  de- 
velop, sales  being  confined  to  carloads  uji 
to  inn  Ions,  at  full  prices.  An  exception 
Is  a  sale  of  noo  tons  of  stand.trd  bessemer. 
nt  127. OR.  Valley,  the  recognized  price  de- 
livery lOn  tons  a  month,  but  the  circum- 
stances of  the  buyer  were  somewhat  un- 
usual. W.  P  Snvder  &  Co.  annoimce  nver- 
aire  prices  obtaining  on  sales  of  Valley 
Iron  In  April  at  IJT.OB  for  bessemer.  and 
125.75  for  basic,  these  being  the  regular 
quofntlnns       We    qtinte    the    market    ^e,Td\ 


f  ;K.75  ;  forge  $25  75  ;  f  n  b  Valley  furnaces 
frelrht  to  Pittsburgh  beinc  $1  40 

Hteel — There  Is  no  Inquiry  for  either  Inrffe 
or  small  lots.  Pellverles  of  billets  and 
sheet  bars  on  regular  r.>nlrnftB  are  some- 
nhat  Iltrhier  we  quote  nillets^  »S«.5n  . 
sheet  '.:irs  and  small  billets.  142  ;  slabs. 
|41  :   rods.    fSJ 

Perminanvanese— Tl'snle  JO'',  ferromnn- 
nnese  Is  now  availnblr  at  Itin'irlin  de- 
livered, or  S5  decline  In  the  week  jiro- 
ducers  continuing  to  quote  115"  Resale 
H-^     Hlilerelelsen    Is    I S .1 '<i  .1 '.     d.  liv-rrd 


Coke — The  spot  furnace  coke  market  is 
again  a  shade  stifter,  at  t3.70'ij  3.75  per  net 
ton  at  ovens,  Connellsville  region,  the  stiff- 
ness being  due  not  to  increased  demand,  as 
demand  is  light,  but  to  closer  adjustment  of 
production  to  contract  requirements.  Con- 
tract settlements  for  May  deliveries  are 
generally  at  $4.  Spot  foundry  coke  is 
I  L'SCiS.  depending  on  brand. 

MONTHLY  AVERAGE  PRICES  OF  METALS 


SIlTW 

New  York 

London 

1917 

1918 

1919 

1917 

1918  ,    1919 

J»n 
Feb     .  . 

M»r 

April. 
M«y.    . 
Jane.    . 
JulT..    . 
Aug 
S«pt.... 
Oct.... 
Nov  ... 
Dec .... 

75  630 
77-5S5 
73.861 
73,875 
74  745 
76.971 
79  010 
SS  407 
100.740 
87 ,  332 
8S  891 
85  960 

88,702 
85  716 
88,082 
95   34fi 
99   505 
99   500 
99   625 
100   292 
101,  125 
101. 125 
101.  125 
101. 125 

101.125 
101    125 
101.125 

101  ,  12.i 

36  682 

37  742 
36  410 

36  963 

37  940 

39  065 

40  110 

43  418 
SO  920 

44  324 
43  584 
43  052 

44  3Sfi 

42  792 

43  620 

47  216 

48  980 
48  875 

48  813 

49  077 
49  500 
49.500 
48  969 
48.492 

48  438 
48  027 
48  171 

4,s   S.S6 

Year 

81   417 

96  772 

40  851 

47  SI  6 

New  York  quotations  centa  per 


New  York 

L.ondon 

Copper 

Electrolytic 

Standard 

Electrolytic 

1918 

1919 

1918 

1919 

1918 

1919 

Feb     , 
M«r,„ 

April. 
^Uy 

July,  ,, 
Aug,   . 
Sept  , 
Oct     , 
-Vov  ,„, 
Dec. ,  , 

23  500 
23  500 
23  500 
23  500 
23  500 
23  500 

25  904 

26  000 
26  OOO 
26,000 
26  000 

(a) 

(o) 
18  763 
U  856 
15  24'i 

110  000 
110  000 
110  000 
110  OOO 
110,000 
110  000 
119  913 
122  000 
122   000 
122  000 
122,000 
lis  447 

92  238 
78  700 
76  821 

77.300 

125  000 
125  000 
125  000 
125  000 
125  000 
125  OOO 
134  913 
137  000 
137  000 
137  (X)0 
137   000 
133   167 

130  507 

106  619 
95  700 
82  071 

S.'.iCO 

Year 

24  628 

115   530 

(0)  No  Market. 


New  York 

London 

1918 

1919 

1918 

1919 

Januarv 

85.500 
92.000 

(a) 

(a) 

P 

w 

!S! 

10) 

67.702 

248  5.17 

66  801311   525 
67.93.l'3ia  875 

72,5001329  905 
1364  217 

223   963 

236  843 

:;;- 

360  347 
380  900 
343  905 
335  543 
323  550 
267  736 

At.  year 

(a) 



330  138 

(a>  No  average  computed. 


Lew) 

New   York 

St.  Loulfl 

L,oodon 

1918 

1919 

1918 

1919 

1918  1    ISI* 

6  782 

5  432 

6  684 

5  316 

21  00  37  227 

8,97: 

5  05: 

6  89! 

4  78' 

J',1  00i28  67.1 

7,20 

5  22( 

7  09; 

April 

Nlay 

8,77: 

4   ilH'. 

8  70 

4    7.'. 

29  00 

J4    SSS 

6,811 

8  70' 

29  00 

7  8i; 

7  51 

29  00 

July 

8,03: 

7  75( 

29  00 

8,0S( 

7  75( 

S,OS( 

7  7M 

8,0S( 

8  051 

7  75( 

December... 

8  564 

8  324 

Year 

7  413 

7  222 

30    10 

Speltw 

New  York    | 

St,  LouM      1 

London 

1918 

1919 

I91H 

1919 

19  l^ 

1919 

7  838 

7  272 

7   661 

8  933 

54   000 

.16  045 

7  814 

8  823 

7   639 

•  273 

54   OOO 

7  481 

8,500 

7   286 

Aoni    .    . 
May       . . 

«  890 

6,465 

8   715 

6    114 

14  000 

7  314 

7    114 

A  000 

8  021 

7  791 

July 

8  688 

8  338 

M  000 

8,985 

8  635 

*  442 

9  093 

8  801 

h  451 

8  491 

K    141 

Dectmber  , 

8   163 

7  813 

S«  050 

Year 

8   ISO 

7  Hiol 

54   ISO 

No  } 

"fir 

Df«MiQ«rt 

BtMtt 

Fousdry 

\v\t 

1919 

IRIK 

1919 

I'MS 

IUI9 

(37   25 

1.13  80 

•  33   95 

•11    40 

131   •>,'. 

ill  40 

.13   60 

33  95 

17    }.'. 

,13   54 

S3  95 

ifS 

M    15 

2«    15 

32  95 

37    15 

33  ',!.'. 

W   21) 

33  00 

34  00 

Jvn* 

M  36 

13   18 

July 

18  no 

33  40 

36  60 

1,1   40 

(Vpt#mti«r 

3A  Ml 

.13  40 

o<'tot*«r 

36  (HI 

34   40 

36  60 

34   40 

Dvoeratxr 

18  80 

14  40 

T«r 

IM  87 

8M  70 

fM  4* 

STOCK   QUOTATIONS 


N.   Y.  EXCH.t       Mays     BOSTON  EXCH.f  May  6 


Alajka  Oold  M  ,  .  . 
Alaaka  Juneau. . . . 
Am.Sm-ARef.com. 
Am.Sm.&Ret.,  pr.. 
Am.Sin-Sec..  p(..  A 

Am.  Zinc 

Am.  Zinc,  pf 


Butte  Cop  AZtae. 
Cerro  de  Paaco  ... 
Chile  Cop 


Dome  Mln«fl. 


Great  No 

Greene  Ca 
Gulf  States  Steel. 
Homestake     .... 
Inaplratlon  Con 
International  Nickel 

Kennecott     

Lackawanna  Steel 

Mexican  Petrol 

Miami  Copper  .  . 
Natl  Lead.  com... 
National  Lead.  pf. 

Nev,  Consol 

Ontario  MIn 

Ray  Con 


U.S.  Ste*-!.  .. 
U.  S.  Steel,  pf . 
Utah  Copper., 


95! 


'in 


BOSTON  CURB*  May  0 


BoetonEly. 

BoeTonft  Mont.. . . 
Butte  *  LoD'oDer 
Caiaveraa 


Crown     Reaerre. . 

Crystal  Cop 

Raele  A  Blue  Bell. 
First  Nat.  Cop 
Gads'ltn  Cop  ,..  ,  . 
Houtibion  Copper. 
Intermountaln  . 
Iron  RIoMom. .    . 

Iron  Cap 

Majestic  . 

Mexican  Metali. 
Mines  of  .America 
Mojave  Tunjwten 
Nat  ZIoc  A  Lead 
Nevada-Douglas. 

New  Baltic   

Oneeo         

Pacinc  Mln«i 

Rex  Con«       

Yukon  <;o1d   -    .  . 


ii- 


-'A 


5.\N   FRAN.' 


Best  A  Belcber... 
Caledonia 
chRlifnge  Con. . . 
Confidence       ,  . 
Con   Vlrdlnla 
C.ould  A  Curry, 
Hale  A  Norerost 
Jacket-Cr.  Pt     , 

Mexican 

Occidental  

Ophlr  . 


(tah  Coo 
Belmont 
Jim  Butler 


Wert  Knd  Coo     . . 
AtUnu 

Booth 

Comb   Frac 
Florence 

Jumbo  FxtensloQ 
Kewanas 
Nevada  MUM 
NeTadn  Packard 
Round  Mountain 


1  03 


1   30 
t   01 


BoDaoxa 

Butte- Balaklara . 
^alumet  A  Arts. . , 
alumet  &  Hecla. . 
'enteontal 

Copper  Rang* 


Eaat  Butte. 
Franklin . . . 
iranby, .  . . 


HelveUa 

Indiana 

Isle  Royal* 

Keweenaw.  ,  . . 

Uike 

.Salle 

Mason  VaOsy. 


New  ComeUa. , 


Vortb  Lak* 

oiihway 

Old  Dominion,  ,. 

'  >*c)>oU     

<julncy 

t,  Mary't  M.  L.. 


.Superior  A  Boot 

Trinity 

•  uoltirone 

V  s  Smelting 

V  S.  Smelting,  nt. 


Muttn  *  N  Y 
Butte  Detroit 
•  "aledonla 


Magma  ,  .  . 

M  <*K  lnIry-Dar-«a 


Richmond   . 
Ro<-hreier  MdMc 
"t   Jnseph  Lwd. . 


roi  O  SPRINGS*  Ma 


f;nMen  cycl* 

Oranlle 

iHtollB 

Mary  McKlno«7 

Portland 

United  OoM  M 

Vindicator 


I   01 


Bailey 
nca»er  con 
Chamhera  F 
c.inlftsaa 
llargraTe* 


In  Cnrp  ofCaa 
tera^n  I  ak* 
'tntakamlng 


l«ufer-L 
>aTldann 
>ome  Kit«a 
<.<me  Lake  , 

.Rolllnger 

'■■.•inlyra 


t  A*  reponad  by  W,  P  l«ydcr  •  Co 


Wait  De— . ... 

PHI  prtea     t  OoMng  twice*     t  LaM  qiMtatloai 


May  10,  1919 
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Current  Prices — Materials  and  Supplies 


IRON  AND  STEEL 


SHEETS— Quf.tat 

ons  are  in 

c<>nts   per 

pound   in    various 

cities   from 

ware- 

hoxise,  also  the  base  quotations 

from  mill: 

Large 

.Su 

—  New  York  ^ 

MUl  Lot.s 

.St. 

Chi- 

Fran- 

Cur- 

One 

Blue  Annealed 

Pittsburgh 

T.ouis 

cago 

cisco 

rent       ^ 

*r.  Ago 

No.  10 

3  55 

4  29 

4  57 

5  80 

4  57 

5  45 

No.  12   

3  60 

4  34 

4  62 

5  75 

4.62 

5  50 

No.  14 

3  65 

4  39 

4  67 

5  90 

4  67 

5  55 

Black 

Nob    18  and  20... 

4  15 

5   04 

5  17 

6  75 

5  42 

6  25 

Nos    22  and  24... 

4  20 

5    14 

5  22 

6  80 

5  47 

6  30 

No.  26 

4  25 

5   19 

5  27 

6  95 

5  52 

6  40 

No.  28   

4  35 

5  29 

5  37 

7  05 

5  62 

6.45 

Galvaniied: 

No.  10 

4.70 

5  64 

5  72 

5  97 

6  70 

No.  12       

4.80 

5  64 

5  82 

7  30 

6  02 

6  80 

No.  14     .. 

4  80 

5  10 

5  64 
5  84 

5  82 

6  12 

7  30 
7  60 

6  07 
6  37 

6  80 

Nos.  18  and  20.    .. 

7   10 

Nos.  22  and  24  . 

5  25 

5  99 

6  25 

7  75 

6  52 

7  25 

No.  26 

5  40 

5  69 

6  42 

7  90 

6  67 

7  40 

No.  28 

5  70 

6  44 

6  72 

8  20 

6  97 

7  70 

STEEL  RAILS — The  following  quotations  are  per  gross  ton  f.o.b.  Pittsburgh 
and  Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  1 00  lb.  is 
charged  extra: 

^ —  Pittsburgh 

Current  " 


Standard  bessemer  rails.  . 
Btandard  openhearth  rails. 
Light  rails,  8  to  1 01b 
I-ight  rails,  12  to  14  1b 
Light  rails,  25  to  45  lb 
'Per  1001b. 


$45  00 

47  00 

2  58J* 

2  54* 

2  45- 


Year  Ago 
$65  00 
67  00 
3  36* 

3  09* 
3  GO* 


Current 

$45  00 
47  00 
2  83J* 
2  79* 

2,70* 


Chicago 


Year   Ago 
$65.00 
67  00 
3  36i* 
3  09* 
3  00* 


TRACK  SUPPLIES— The  folio 
burgh  for  carload  lots,  together  ^ 


Standard  railroad  spikes,  ^ 
in.  and  larger  . 

Track  bolts   

Standard  section  angle 


\-ing  prices  are  base  per   100  lb.  f.  o.  b.  Pitts- 
ith  the  warehouse  prices  at  the  places  named: 

Pittsburgh ■  San 

Fran- 
cisco 


Current         Ago  Chicago  St.  I,ouiB 

$3  90  $4  27  $5  04  t6  15 

4  90  5    17  Premium  7.20 

3  25  4  22  Premium  4.60 


STRUCTURAL  MATERIAL  —The  following  are  the  base  prices  f.  o.  b. 
mill,  Pittsburgh,  together  with  the  quolations  per  100  lb.  from  warehouses  at  the 
place!  named: 


Beams,  3  to  15  in 

Channels,  3  to  15  in. . 
Angles,  3  to  6  in.  J  in. 

thick 

Tees,  3  in.  and  larger . 
Plates 


Mill 
Pitts- 
burgh 
$2  45 
2  45 

2  45 
2  45 
2  66 


. —  New  York — . 


rent 
$3  47 
3  47 

3  47 
3  52 
3  67 


Ago 
$4,195 
4   195 


4   445 


3  39 
3  39 
3  39 


Chi- 
cago 
$3  47 
3  47 

3  47 
3  47 
3  67 


STEEL    SHEET     PILING— The    following    price  is  base  per   1001  b. 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  OneY'earAgo 

$2.5  $2.25  $4-5 

RIVETS— The  following  quotations  are  per  100  lb  : 
.STRrCTlRAL 


—  New  Y'ork  -~  San 
Mill         Cur-       One        Chi-  St  Fran- 
Pittsburgh    rent  Year  Ago  cago  Louis  cisco       Dallas 

1-in.  and  larger $4  20       $5  05     $6  095     $4  87  $4  94  $6  70       $6  75 

CONE  HEAD  BOILER 

!  in.  and  larger 4  30         5   15       6  195      4  97  5  04  6  60         6  75 

IsndH <  45         5  30       6  345       5   12  5   19  6  95         6  90 

J  and  ft 4  70         5  55      6  695       6  47  5  44  7  30         7  15 


take  i 


xtra  of  50c.     Lengths  betwc 


WIRE  ROPE — Discounts    froni    list    price  on  regular    grades  of  bright  and 
galvanized  are  as  follows: 

New  York 
and  St.  Louis 

Galvanized  iron  rigging + 1 2191 

Galvanized  cast  steel  rigging 7 1% 

Bright  plow  steel    35% 

Bright  cast  steel 221% 

Bright  iron  and  iron  tiller  -  5% 

HORSE  AND  MULE  SHOES— Warehouse  prices  per  1 00  lb.  in  iities  named : 

Mill  Cin-  Birm- 

Pittsburgh        cinnati        Chicago         St.  Louis     Denver        inghani 

Straight.  $5.75  $7  50  $6  50  $6  25         $8  50  $7  35 

.\ssorted 7  50  6  50  6  40  8  75  7  60 


BAR  IRON  AND  STEEL 


Per  pound  to  large  buyer 
2  75c.  Steel  bars 


at  1 


lill,  Pittsburgh: 

2  25c. 


COAL  BIT  STEEL— Wa 

New  York        Cincinnati 
$0   12  $0    161 


^house  price  per  pound  is  a: 

Birmingham        St.  Louii 

$0   18  $0   19 


DRILL  STEEL— \V; 


I  price  per  pound : 
cw  York  St.  Lo 


Birniingham         Denver 


STEEL  AND  IRON  PIPE— The  followins  discounts  are  for  carload  lots  f  o  b 
Pittsburgh,  basmg  card  i.f  National  Tube  Co.  for  steel  pipe,  Cardry  A  M  Bver's 
for  iron,  both  dated  Mar.  21,  1919.  *^  " 


2J  to  6  .. 
7  to  12.... 
13  and  14. 


50! 
41 


BUTT  WELD 

CJalvanized  Inchf 

Per  Cent. 

44  :  to  H 

LAP  WELD 
38  IJ 


37 


11 

3U 


2J  to  6... 
38;  7  to  12... 

BUTT  WELD.  EXTR.A.  STRONG  PLAIN  ENDS 
29  {,  JandJ..         285 

39  J 33i 

S  to  U.  39J 


5U 
55i 

56i  44 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 


2J  to  4 
4J  to  6. 
7  to  8.. 
9  to  12 


48! 
51! 
50! 
461 
41! 


251 
311 
35! 
35i 


2!  to  4 

4!  to  6 

7  to  8.  26! 

9  to  12  .  21! 

at  the  places  named  the  following  discounts  hold 
Black 


Galvaniied 
Per  Cent. 
23J 

9! 
17! 
18! 
21! 
18! 


10! 

17! 
20! 
23J 
22! 

9i 

for  steel  pipe 


.  butt  welded 
Q.  lap  welded. 


wYork 

47fc 
42% 


Xe 


Cleveland 
46i% 
42!% 

Galvanized 
Cleveland 
31% 
27i% 


Chicago 
71!% 
53!% 


Y'ork 

J  to  3  in.  butt  welded 31% 

3i  to  6  in.  lap  welded 27%, 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  list  plus  15% 
Cast  iron,  standard  sizes.  10%. 

NUTS — From  warehouse  at  the  places  named,  on  fair-sized  orders,  the  follow- 
ing amount  is  deducted  from  list: 

. —  New  Y'ork  —       . —  Cleveland  — .     — —  Chicago 

Current         One         Current         One    Current       One 

Year  Ago  Year  Ago  Y'earAgo 

Hot  pressed  square.     $0  25         $1.00         $1   90         $1.40       $1   28       $1   05 
Hot  pressed  heiagon.  .25  I  00  L  90  1   20         I  08  85 

Cold  punched  square..     2  25  1.00  1   90  .75  I   30  1.50 

Cold  punched  hexagon.    2  25  1.00  1   90  .75  1   30  1.50 

Semifinighed  nuts  sell  at  the  following  discounts  from  list  price: 

Current       One  Year  Ago 

New  York 50-10%  40% 

Chicago 50%  50% 

Cleveland 50-30%  60% 

MACHINE  BOLTS  — Warehouse  discounts  in  the  following  cities: 

New  York     Cleveland  Chicago 

f  by  4  in.  and  smaller 40%  50%  45-5% 

Larger  and  longer  up  to  1  in.  by  30  in..  5C%,  40%,  40% 

WASHERS — From  warehouses  at  the  places  named  the  following  amount  ia 
deducted  from  list  price: 

For  wTought-iron  washers: 
New  York $2  00         Cleveland $2  00         Chicago  .        $2  25 

For  cast-iron  washers  the  base  price  per  100  lb.  is  as  follows: 
New  York..  $5  00         Cleveland  $4  00         Chicago  $4  00 

CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS— Prices  per  ton  f.  o.  b.  New  York  and  Chicago: 

Less  Than 
Carload  Lots  Carload  Lots 

N.  Y.     Chicago  N.  Y.    Chicago 

Tar  felt  (14  lb.  per  square  of  lOOsq.ft.)..  .  .      $52  00     $52  50         $53  00     $53  50 

Tar  pitch  (in  400-lb.  bbl.) 19  00        16  00  20  00        17.00 

Asph.alt  pitch  (in  barrels) 36  00       36  00  4150       41.50 

.\sphaltfplt  67  50       67  50  72  00       72  00 

PREPARED  ROOFINGS— Standard  grade  rubbered  surface,  complete  with 
nails  and  cement,  costs  per  square  as  follows  in  New  York,  St.  Louis,  Chicago  and 
San  Francisco: 

. l-PIy .      . 2-Ply  .    —  3-Ply  ^ 

c.l.     l.cl.      c.l.     l.cl.      c.L     l.cl. 

No.  I  grade $1.35   $1.60    $170   $1.95    $2  05   $2  30 

No.  2grade 1.20         1.45  1.50         1.75  1.80         2  05 

.Asbestos  asphalt-saturated  felt  ( 14  lb.  per  square)  costs  $5.00  per  100  lb. 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.80  per  roll 
in  carload  lots  and  $2.05  for  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $5.00  per  square  in  carloads.  $5.25  in 
smaller  quantities,  in  Philadelphia. 
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HOLLO"  TILE— 

4x  I2x  12  Ax  I2x  12  I2x  I2x  12 

.^t,  Pau.  $0  056  to   II  $0   152 

S««tUe       ..  09  175  JO 

iKwAoerlps*  082  154  236 

New  Orleans  12  15  20 

♦  F  I.  h.  fartory.  4.  8  and  10  inch 

LUMBER— I'rirf  per  M  in  earload  lots: 

I2x  12-In 

. 8  X  8-In   X  20  Ft.  nnrl  Imlor 20  Ft.  and  Under 

P  Fir  Hemlook         Spruce  P.  Fir 

Bostoa 146  50         $45.00         $45  00         $46  00         t52  00         $46  00 

Cincinnati  37  00  36  00  41   00         

Kansas  City..       40  50  43  50  41   50         $39  50  45  50  4)  50 

Seattle  17  50  17  50  17  50  17.50  17  50  17  50 

New  Orleans         31   50  (No.  I)  36  50 

St.  Paul  46.00  SO  00  46  00  46  00  53  00 

Denver  44  00  16   50  36   50  49  00  39  00 

AtlanU  35  50  40  50         .... 

1-In   RnuRh.  10  In    x  16  Ft.  2-In     T.   and  Gr 

and  Under  10    In     i     16    Ft 

P.  Fir  llenilnck  YP  Fir 

Boston.  $50.00         $45  00         $40  00         $45.00         $48.50 

Cincinnati  50  50  40  00  40  00  48  50  44  50 

Kansas  City  50  00  57  75  55  75  53  50  63  00 

.•^attJe  17  50  17.50  17  50  17  50  17  50 

New  Orleans  34  and  $41  for  No.  I  and  No.  2      31  50  (No.  I) 

St.  Paul  50  50  40  00  40  00  48  50  45  50 

Denver  45   PO  35  50  35   50  38  00  32  UO 

Atlants 20  00  ....  ....  33.00 

LoaAng<l<s  31  00  30  00 

«T.<i9  Angeles:    Base  price  i.f  fir  is  $32:    of  hemlock,  $34;    redwood.  $35 

NAILS- -The  following  quotations  are  per  keg  from  warehouse: 

Mill  St  .San 

Pittshurgh  I.ouis  Dalln.s  Chicnco         I>ancisro 

Wire    $3   2">  $4   00  $4   37  J5  00  $4   75 

Cut  3_45 6_50 6J0 5_75 

PORTLANDCEMENT-  These  prices  are  for  hnrrels  in  carload  lots,  without 
bags.  One  Year  Ago 

Current      One  Month  Ago         with  Bags 

New  York $2  30  $2  45  $2  55 

Jersey  City  2  ?7  2  62  2  50 

Boston  2  57  2  57  2  87 

Chicago  2  00  2  05  2  36 

Pittsburnh  2  05  2   15  2  71 

Cleveland  2   22  2.32  2  B4 

Denv.r  2  67  2  67         .  3   20 

Note — Charge  for  bags  is  generally  15c,  each,  60c.  per  bbl. 

LIME     Wnrehouse  prices: 

Hydrated  per   Ton  Lump  per  300-Lb.  Barrel 

Finished  Common  Finished  Common 

New  York  $17  50  $14  50  $2  90  $2  65 

Kansas  City  .       2100  .  2  20* 

Chicago  18  00  17  50  I  80*  I    10* 

St.  Louia     ..  22  00  18  00  I   75* 

Boston     22  50  18  25  3  65  3  30 

Dallas  2  25-  1    25* 

San  Francisco    19  00  2  OOt 

St.  Paul     i3  00  19  50  I   60*  I   50* 

New  f  irlcnns .    .  165* 

AtbnU  IB  50  I   50* 

l,o«  Aniieles 3  05t  2  80* 

Denv.r  26  25  2  50* 

•  200-11.    I.arrels      t  Per  180-lb   l.bl       :  I',  r  1.  n 

Note-  liefiind  ..f  lOe.  per  barrel 

"  LINSEED  OIL     These  prices  are  per  gallon: 

—  New  York  — .       - —  Cleveland  — .     * Chicago . 

Current        One        Current        One        Current  One 

Y.ar.Vi'o  Year  Ago  Year  Ago 

Raw  p.  r  barrel...     $1   63         $1   55         $1   71         $1  65         $1   80  $1  65 

5-gal  cans I   76      I   65  I   81  I  80  2  00  I  75 

WHITE  AND  RED  LEADS,  n  iOO-lb  lotssell  asf<.ll..ws  in  c.  nts  per  pound 

. Ited . White . 

Current  I  Year  Ago  Current    I  Yr    Ago 

Dry  Dry 

and  and 

Dry     In  Oil    Dry    In  Oil    In  Oil    In  Oil 

100-lb.  kei        13  00    14  50    II  25    11  00    13  00    10  50 

25- and  5(lb  kegs  13  25    14  75    1150    1125    13  25    10  75 

121-11.  keg         13  50    15  00    1 1  75    11.50    1 3  50    1 1  00 

5-lb  can.         15  00    16  50    M  25    1 1  00    1 5  00    13  00 

1-lh  C...I,.  u.  nn        17  50        n  r.        n  oo        16  no        13  00 


MINING  AND  MILLING  SUPPLIES 


rnderwriiers'  2|'in. 
Comiiif.n.  2)-in 


l-in.  per  ft 


Air 
First  Grade 
$0  55 
—  Discounts 
>.n.l  grade 


3^c 


?5' 


Second  Grade 

$0  40 
ID  Lis) 

Th.r.l  grade 


nt  .III 


New  York. 
Ht  I.oui« 
Chicago 
Flirn.inghar 


45e   per  S'l  ft    to 


PACKING— Prices  per  pound: 

Rubber  and  duck  for  low-press.ire  steam $0  95 

.\8be8tos  for  high-pressure  [.team  I   tO 

Duck  and  rubber  for  piston  packing      j   CO 

Flax,  regular  I    iO 

Flax,  waterproofed  .  

Conipresseri  asbestos  sheet -. 

Wire  insertion  asbestos  sheet  t 

Rubber  sheet  

Rubber  sheet,  wire  insertion  

Rubber  sheet,  duck  insertion  

Rubber  sheet,  cloth  insertion  

Asbestos  packing,  twisted  or  braided  and  graphited,  for  vaK'C  fltems  and 

stuffing  boxes                       .... 
Asb.stos  wick.  !-  and  Mb.  balls  


1  60 
I  00 
I    20 
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REFRACTORIES-Fol 

Chrome  brick      

Chrome  cement 
Clay  brick.  1st  quality  fir. 
Clay  brick,  2nd  quality 
Magnesite,  dead  burned 
\Iagnesite  brick,  9  x  4J  x 


2>  i 


0  I.  o.  b.  w.,rks,  llttsburgh: 
net  ton  $120  00  at  Chester,  Penn. 
net  ton       65  00  at  Chester,  Penn. 
net  ton       40-30  at  Clearfield,  Penn. 
net  ton       38-48  at  Clearfield.  Penn. 
net  ton       37   50  at  Chewalah.  Penn 
net  ton       90  00  at  Chester.  Penn 
net  ton       45-55atMt.  Union,  Penn. 


,  $40-$50:  magnesite.  $90:  chl 


Silica  brick 

Standard  size  fire  brick,  9  x  4i  x  2i  in.    The  second  quality  is  $4  to  $5  cheaper 
per  1000. 

St   I.ouis— Fire  Clay.  $35  to  $50. 

Birmingham— Fireclay.  $40-$45: silica 

Chicaco — Second  quality,  $25  per  ton. 

RAILWAY  TIES-  1  .r  fair  size  orders,  the  following  prices  per  tie  hold: 

7  In    X  9  In  6  In.  X  8  In 

Material  by  8  Ft  6  In  by  8  Ft 

Chicago Plain  I  48  1  33 

San  Francisco Douglas  Fir — Green  I   35  96 

San  Francisco.   .        Douglas  Fir — Creoeoted  2  70  192 

Prices  per  tie  at  Missouri  milts;   St   Louia  prices  about  25e.  higher: 


Untreated  A  Grade  White  Oak 
6x8x8 

No,  1 $0  70 

No.  2 .80 

No.  J .90 

Untreated  A  Grade  Red  Oak 
6x8x8 

No.  1      $0  55 

No.  2     65 

No.  3 75 

No.  4 98 

1  05 

7x9x8  red  oak.  No.  4      80 

No.  5 

87 

FLOTATION  OILS  -Pries  ..f  ..ils  for  flotation,  in  cents  per  galloc 

Chicago 

In 
New  ^•..rk               Bbl               Carloads 
Pure  steam-distilled  pine  oil, 

sp.gr  0  925-0  94    .                    $0  68                $0  71                 $0  69 
Pure    destructively    distilled 

pine  oil 68                      68t                   .  66t 

Pinetaroil.sp.gr    102=1  035            45                      36                      34 
Crude  turpentine         ...                     51                     .68                      66 
♦Hardwood    creosote,    sp.gr. 

0  96-0  99 24 

*  F  o  b  Cadillac,  Mich,      t  Very  scarce 

1,  in  barrels. 
Denver 
In  Bbl 
Lots 

$     0  81 

53-  68 
40-47 
50-    63 

50-  57 

COTTON  WASTE  -The  following  prices  are  in  cents  per  pound: 

. New  York  -^ 

Current  One  Year  Ago  Cleveland  Chicago 

OOlo  13  00  13  00  16  50  12.00loT6.50 

50  to  12  00  10  00  13  00  11   50to  14.00 


WIPING 

CLOTHS- 

loblH^r 

^'  price  per 

1000  i; 

s  as  follow; 
I3jx 

'l3i 

I3tx 

20» 

Clevclan.l 
Chica,... 

$52 

48 

00 
00 

$58 
50 

00 
00 

EXPLOSIVES     Price  p.r 
lb   keg  t  .r  lilnck  powder: 

Low  Freeiing 
20^r 
York 


pound  of  dynamite  in  small  lots  and  price  p<-r  25 


n..sto 
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GOLD  MOUNTAIN,  IN  THE  TONOPAH  DIVIDE  DISTRICT  OF    NEVADA 


The  Divide  District 

By  jay  a.   CABPENTER* 


Attention  was  first  attracted  to  the  Divide  district 
of  Nevada  by  the  presence  of  free  gold,  but  the  lack 
of  high-grade  gold  ore  prevented  extensive  explora^ 
tion  at  the  time  of  discovery.  Recent  developments 
have  disclosed  the  presence  of  silver  ore,  which 
shoxvs  increasing  richness  with  depth.     At  present 

THE  Divide  disti-ict,  near  Tonopah,  Nev.,  has_  sud- 
denly sprung  into  prominence  owing  to  the  fact 
that  within  a  few  months  one  large  mine  has  been 
developed  from  a  prospect,  and  the  investing  public  is 
being  told  that  further  development  will  bring  forth 
many  more  productive  properties.  The  district  is  ad- 
vantageously situated  and  is  reached  by  the  main  high- 
way connecting  Tonopah  and  Goldfield,  being  only  six 
miles  south  of  Tonopah,  yet  lying  within  Esmeralda 
County,  of  which  Goldfield  is  the  county  seat.  Before 
Goldfield  was  discovered  the  Divide  district  had  its 
boom  and  was  located  for  miles  by  Tonopah  prospectors. 
Because  of  the  persistent  showing  of  free  gold  over  a 

♦Consulting  engineer,  Tonopah,  Nevada. 


the  district  is  undergoing  experiences  similar  to 
those  met  by  earlier  Nevada  mining-camp  booms. 
There  is,  of  course,  the  speculative  element  which 
has  characterized  every  rapid  development  in  the 
mining  industry,  but  sufficient  stable  exploration  is 
being  done  to  promote  the  future  activity  of  the  camp. 

large  area,  it  was  known  as  the  Gold  Mountain  district. 
Considerable  surface  work  was  done,  but  high-grade  ore 
was  not  disclosed,  and  the  discovery  of  Goldfield  lured. 
away  both  prospector  and  capital. 

Geologically  speaking,  the  district  is  one  of  nearly 
horizontal  flows  of  rhyolites,  breccia,  and  basalt. 
Erosion  has  left  many  small  mountains,  most  of  which 
are  overlain  by  a  later  rhyolite  flow,  though  a  few  are 
capped  with  basalt.  There  is  liftle  to  indicate  that  any 
of  these  mountains  are  rhyolitic  necks.  The  tufa,  or 
lake-bed  formation,  frequently  appears.  The  most  prev- 
alent breccia  is  a  light  colored,  rhyolite  ground-mass 
variety  containing  small,  shai-p  fragments  of  other 
rhyolites,  tufa,  and  siliceous  pebbles.  Another  breccia 
is  vitreous,  and  is  filled  with  large  andesitic  fragments. 
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Certain  slopes  have  the  appearance  of  weathered  an- 
desite,  and  granite  outcrops  to  the  west  of  the  district. 
Across  these  formations  numerous  wide  zones  of  fissur- 
ing  and  silicification,  the  so-called  dikes  of  the  district, 
can  be  traced  for  long  distances.  This  Assuring  usually 
has  a  persistent  northwest  strike,  and  both  the  rhyolites 
and  the  breccia  are  thus  fissured  and  silicified.  These 
zones  show  heavy  oxidation  of  the  original  iron  content, 
and  the  characteristic  red  color  can  be  traced  by  the  eye. 
Oxidation  has  evidently  extended  to  considerable  depth, 
and  the  rhyolites  outside  of  the  zones  of  silicification  are 
much  weathered.  The  breccia  has  withstood  the  weath- 
ering, and  often  stands  out  in  bare,  rounded  hills. 

There  are  surface  indications  of  faulting,  and  the 
workings  of  one  property  in  the  tufa  or  lake-bed  forma- 
tion show  a  marked  step  faulting.  The  term  fault  is 
also  applied  to  the  lines  of  Assuring  where  the  Assuring 
has  been  intense  enough  to  shatter  the  rhyolite  into  thin 
plates  and  there  has  not  been  the  usual  cementing  silici- 
fication. These  fissures  are  practically  vertical,  and  dis- 
placement is.  therefore,  not  easy  to  detect. 

The  gold  makes  its  appearance  as  free  mineral  in  the 
Assuring  in  the  silicified  rhyolite.  The  body  of  silver 
ore  that  is  now  attracting  attention  to  this  district  oc- 
curs along  the  same  characteristic  Assures,  but  in  the 
breccia  formation,  and  shows  little  silicification,  but 
marked  kaolinization. 

Oper.\tions  in  District  Slight  Following  Boom 

Following  the  decline  of  the  district  in  1903,  only 
two  properties  continued  to  be  worked  spasmodically 
for  the  next  15  years.  One  of  these,  a  silver  mine  known 
as  the  Hasbrouck,  produced  a  dense  quartz,  almost  a 
chalcedony,  and  the  other,  known  as  the  Gold  Mountain, 
mined  a  silicified  rhyolite  carrying  free  gold  and  a  large 
percentage  of  iron  oxides.  Both  ores  were  treated  at 
the  West  End  mill,  in  Tonopah,  after  1913,  and  the  Has- 
Drouck  is  about  to  resume  shipments.  In  addition  to  these 
two  properties,  several  prospectors  held  their  claims  with 
remarkable  persistency,  and  finally  two  of  them  took  a 
lease  on  the  Gold  Mountain  property. 

Preliminary  Work  at  Tonopah  Divide  Successful 
The  favorable  showing  made  by  the  two  men  on  this 
fissure  vein  in  the  rhyolite  near  the  mountain  top  en- 
couraged the  principal  owner,  Cal  Brougher,  to  incor- 
porate the  Tonopah  Divide  Mining  Co.,  for  the  purpose 
of  sinking  a  shaft  on  the  hillside  below  and  crosscutting 
to  the  vein.  Although  Mr.  Brougher  has  been  identified 
with  the  Belmont,  Midway,  and  other  mines  of  Tonopah 
since  the  discovery  of  the  camp,  the  stock  went  begging, 
and  he  financed  the  undertaking  practically  through  his 
own  resources.  The  shaft  was  sunk  just  below  a  prom- 
inent northwest  outcrop  of  rhyolite  breccia.  At  the 
165-ft.  level  a  cros.scut,  driven  toward  the  gold  vein,  at 
a  short  distance  cut  a  well-defined  wall  in  the  breccia, 
with  a  change  in  hardness  and  color.  Assays  were  made 
of  this  material,  and  the  silver  content,  as  shown  by 
the  returns,  was  such  that  it  was  deemed  advisable  to 
"ample  each  round,  and  the  results  soon  confirmed  the 
fart  that  a  remarkable  discovery'  had  been  made. 

The  find  nrcurrrd  in  war  times,  Tonopah  was  accus- 
tomed to  large  bodies  of  silver  ore,  and  the  new  discov- 
ery was  considered  a  freak  because  it  was  not  found  in 
,1  regular  quartz  vein  in  trachyte,nnd  for  the  further  rea- 
son that  mineralization  occurred  in  "mud  seams"  in  the 
worthless  breccia.  However.  George  Wingfield,  of 
( ;oldfiold  Consolidated  fame,  who  had  .sold  out  his  inter- 


est in  the  property  two  years  before,  on  geological  a-l- 
vice,  did  not  hesitate  to  plunge  in  for  a  half  interest 
with  Mr.  Brougher.  At  265  ft.  the  breccia  was  again 
crosscut,  and  subsequent  drifting  cut  a  larger  and 
higher-grade  orebody  than  that  on  the  165-ft.  level.  On 
the  surface  an  old  cut  in  the  breccia,  unnoticed  for 
years,  was  sampled,  and  assayed  several  ounces  of  sil- 
ver to  the  ton.  The  original  prospector  had  relied  on 
the  gold  pan  instead  of  the  fusion  furnace,  and  had 
missed  a  fortune. 

Treatment  Tests  on  Ore  From  165  Level 
Unsatisfactory 

Samples  of  the  ore  from  the  165-ft.  level  were  sub- 
mitted to  the  Tonopah  mills,  but  the  tests  showed  high 
cyanide  consumption  and  low  extraction,  which  fact 
was  attributed  to  the  combination  of  the  silver  with 
oxidized  molybdenum  minerals.  The  molybdenum  con- 
tent was  sufliciently  large  to  warrant  considerable  work 
on  a  process  to  save  it  as  well  as  the  silver. 

Development  on  the  365-ft.  level  disclosed  a  larger 
and  richer  orebody  than  that  on  the  265-ft.  level.  The 
drift  to  the  southea.st  from  the  shaft  crosscut  disclosed 
mill  ore  for  400  ft.,  with  the  face  still  in  ore,  and  cross- 
cuts at  50-ft.  intervals  showed  a  width  of  from  10  ft. 
to  60  ft.  of  ore.  As  on  the  levels  above,  the  ore  was 
found  to  follow  a  series  of  vertical  northwest  fissure; 
or  faults,  and  at  certain  points  both  well-defined  hang- 
ing and  foot  walls  are  found,  but  they  are  not  continuous. 
A  set  of  fissures  cutting  across  the  others  at  rather  an 
acute  angle  is  of  considerable  importance,  for  the  ore 
at  the  contact  shows  enrichment  and  grows  impoverished 
when  distant  from  them.  The  richest  ore  is  a  blue-black 
clay,  heavy  with  fine  silver  minerals. 

Extraction   Process   Simplified  With    Decrease   in 
Molybdenum  Content 

Silver  sulphides  and  native  silver,  finely  divided,  ap- 
pear with  the  silver  chloride  on  the  365-ft.  level.  The 
ore  is  soft,  and  the  silver  minerals  are  finely  divided, 
so  that  the  beautiful  specimens  that  characterized  the 
Tonopah  ores  are  lacking.  On  this  level  the  molybdenum 
practically  disappears,  and  the  ore  gives  excellent  re- 
sults to  straight  cyanide  treatment.  It  is  much  easier 
to  crush  and  grind  than  Tonopah  ore,  and  extracts  more 
rapidly,  but  requires  a  much  greater  settling  and  filter- 
ing area. 

The  improvement  with  depth  of  each  succeeding  level 
attracted  capital  to  the  adjoining  properties  along  the 
strike  of  the  breccia  outcrop  at  the  Divide  shaft.  The 
Gold  Zone,  the  Brougher  Divide,  the  Divide  F^xtension. 
the  Tonopah  Dividend,  and  the  Divide  Consolidated  were 
amply  financed.  The  breccia  on  the  surface  at  the  Di- 
vide roine  contains  little  of  value,  and  the  ore  from  the 
levels  below  is  oxidized  and  carries  mostly  horn  silver. 
Conseciuently.  the  idea  is  prevalent  that  the  surface  has 
been  leached  and  that  depth  by  shaft  sinking  must  be 
obtained  before  the  formation  is  prospected. 

Work  on  the  •l6.')-ft.  level  of  the  Divide  mine  has  been 
in  progress  only  a  short  time,  but  the  remarkable  show- 
ing on  this  and  on  the  365-ft.  level,  considering  the  de- 
velopment work  (lone,  has  caused  great  excitement  in 
the  Divide  district.  The  assay  value  of  the  ore  on  the 
.16.'i-ft.  level  in  the  hanging-wall  drift  to  the  southeast, 
as  given  to  the  public  and  to  the  newspapers,  has  grratlv 
exceeded  that  reported  as  coming  from  the  365-ft.  level. 
The  first  110-ft.  is  said  to  have  averaged  $60  a  ton,  and 
after  that  witremely  high  assays   have  been   reported 
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up  to  2604  oz.  of  silver  per  ton  for  the  sample  from  one 
round.  This  drift  has  been  driven  over  250  ft,  but  cross- 
cutting  has  not  been  done.  Development  work  is  hin- 
dered by  the  small  installation  now  used,  but  larger 
equipment  is  being  installed  and  the  shaft  is  ready  for 
the  cutting  of  the  565-ft.  station. 

The  feature  of  the  development  work  to  date  is  the 
fact  that  such  a  large  proportion  of  it  has  consisted  of 
operation  in  actual  ore.  The  main  mineral  values  to  be 
found  are  silver,  but  the  gold  content  is  not  negligible, 
as  the  ratio  of  silver  to  gold  is  about  250  to  1  by  weight. 
Probably  several  million  dollars  in  silver  will  be  produced 
from  the  area  opened  up  by  the  present  development 
work,  and  the  limits  of  the  mineralized  fissure  zone, 
either  in  extent  or  depth,  are  as  yet  unknown. 

Future  of  District  Dependent  on  Development 

The  Brougher,  the  Divide  Extension,  and  the  Gold 
Zone  on  their  lower  levels  have  cut  fair  ore  in  develop- 
ment work  in  the  breccia.  Both  extravagant  and  mod- 
est claims  are  made  as  to  the  quantity  and  grade  of  ore 
found,  but  the  fact  has  been  established  that  with  de- 
velopment work  these  properties  have  an  opportunity 
to  become  producers.  Tonopah  had  but  one  property  at 
which  the  ore-bearing  trachyte  formation  outcropped  on 
the  surface,  and  only  the  distinctly  quartz  veins  in  the 
formation  carried  silver.  The  surface  on  the  now 
fa^Tious  Belmont  mine  is  covered  by  a  barren-looking 
white  rhyolite;  that  of  the  Montana,  West  End,  and 
Extension  was  covered  with  a  badly  weathered  barren 
andesite.  Yet  companies  were  formed  and  money  was 
raised  in  the  hope  that  the  trachyte  underlaid  the  other 
formations  and  with  the  less  probable  expectation  that 
it  also  contained  rich  quartz  veins.  In  the  Divide  dis- 
trict today  the  breccia  formation  can  be  found  for 
miles  in  nearly  all  directions,  and  with  it  are  wide  zones 
of  faulting,  Assuring,  silicification,  and  oxidation,  with 
the  same  approximate  N.  45°  W.  strike  of  the  Divide 
ore  zone.  What  a  chance  for  the  locator,  the  promoter, 
and  the  mine  maker! 

Propitious  Circumstances  Favor  Divide  Boom 

A  boom  was  inevitable.  Here  was  a  new  silver  mine 
of  great  promise  in  a  district  that  offered  equal  oppor- 
tunities for  miles  around.  It  was  close  to  one  of  the 
leading  silver-producing  camps  in  the  United  States  that 
spelled  wealth  and  stability.  The  war  was  over,  and 
the  "war  babies"  were  off  the  market.  Silver  was  the 
king  of  metals  at  more  than  $1  an  ounce,  with  all  the 
other  metals  under  the  cloud  of  reconstruction.  The 
cool  but  plunging  Wingfield,  of  Goldfield  Consolidated 
fame  and  wealth,  not  content  with  the  rich  windfall 
of  the  Divide  mine,  played  the  wheel  of  fortune  by  in- 
vesting in  neighboring  properties  and  buying  and  financ- 
ing newly  discovered  prospects  and  mines. 

With  every  train  came  men  that  have  figured  in  every 
boom  in  Nevada  for  the  last  20  years.  The  daily  papers 
were  forced  to  crowd  out  national  news  to  give  place  to 
notices  of  prominent  men  purchasing  valuable  groups 

of  claims,  and  incorporating  the  Divide  Mining 

Co.  Ford  cars  vibrated  up  Main  St.  filled  in  the  back 
with  4  X  4-ft.  posts  to  be  used  as  location  corners.  The 
Mizpah  Hotel  lobby  was  jammed  with  locators,  curb 
dealers,  engineers,  promoters,  and  moneysd  men.  Al- 
lotments of  a  quarter  million  treasury  stock  were  over- 
subscribed in  a  day  by  local  money,  and  much  of  the 
stock   was    sold    a    week    later    for    double    the    price 


paid,  and  it  was  listed  on  the  exchange.  This  easy 
money  is  being  reinvested  in  new  promotions,  and 
the  process  is  as  yet  like  the  uninterrupted  course  of  a 
growing  snowball.  The  demand  for  claims  resulted  in 
the  stiffening  of  prices  until  a  favored  group  about  a 
mile  from  the  Divide  mine  brought  $50,000,  and  groups 
of  claims  within  three  miles  of  the  Divide,  with  only  lo- 
cation notices  up  and  corners  staked,  were  held  at  $5000. 
The  feverish  excitement  still  exists,  and  will  continue 
as  long  as  the  limits  of  the  Divide  orebody  remain  un- 
known and  the  adjoining  properties  continue  to  report 
improved  showings.  This  boom  phase  of  the  new  dis- 
trict's development  will  probably  result  in  the  establish- 
ment of  fictitious  values,  and  the  loss  of  money  to  many 
investors,  most  of  whom  are  more  interested  in  the  stock 
quotations  than  in  the  properties  themselves. 

The  redeeming  feature  of  the  boom  is  that,  of  the  200 
companies  incorporated,  nearly  all  are  providing  them- 
selves with  a  treasury  fund  of  $15,000  to  $25,000  for 
development  work.  There  has  been  no  lavish  expendi- 
ture for  fine  offices  and  autos,  and  there  are  no  high- 
salaried  officers.  The  purpose  of  every  company  seems 
to  be  to  get  to  work.  Operations  are  in  charge  of  re- 
liable and  responsible  men,  and  good  shaft-sinking  equip- 
ments are  being  installed.  Competent  shaftmen  and 
hoistmen  are  already  hard  to  obtain,  and  several  hun- 
dred good  workmen  from  the  quiet  copper  camps  will 
find  employment  here  this  summer. 

Promotive  Activities  Conducive  to  Thorough 
Exploration 

The  large  sums  of  money  spent  on  development  will 
thoroughly  explore  the  possibilities  of  the  district.  Much 
unnecessary  work  will  be  done  on  ground  that  does  not 
justify  the  expenditure  or  effort,  but,  at  the  same  time, 
the  work  will  determine  to  what  extent  the  pronounced 
Assuring  and  silicification  of  the  breccia  and  rhyolites 
have  been  accompanied  by  the  mineralization  of  these 
same  formations.  Until  the  Divide  mine  found  the  ore, 
investors  and  engineers  were  skeptical  of  the  small  sur- 
face showings  of  the  district,  but  today  claim  buyers 
do  not  demand  even  a  surface  showing,  and  many  are 
more  interested  in  knowing  about  their  neighbors  than 
concerning  themselves  as  to  whether  or  not  the  best 
formation  and  Assuring  are  present. 

The  high  price  paid  for  claims  has  put  heart  into  pros- 
pectors, for  they  had  been  discouraged  by  the  demand  of 
the  engineers  for  more  ore  in  sight  and  for  further  de- 
velopment work.  Claims  at  a  strike  sell  like  hot 
cakes,  and  for  the  first  time  in  years  the  hills  of  Nevada 
will  be  covered  with  prospectors.  This  time  they  will 
travel  in  "flivvers"  and  with  a  grubstake  large  enough 
to  pay  for  an  assay  on  every  promising  piece  of  quartz, 
breccia,  or  rhyolite. 

Conservative  investors  looking  over  the  Divide  dis- 
trict are  already  giving  consideration  to  the  many  evi- 
dences of  ore  in  the  surrounding  camps  which  dollar 
silver  has  made  worth  development  work,  and,  with  the 
advent  of  the  Divide  mine,  a  sharp  revival  in  the  search 
for  and  development  of  precious  metal  mines  in  Nevada 
has  come. 

Every  Nevadan,  loyal  to  the  traditions  of  the  Corn- 
stock,  remembers  with  a  tKrill  the  stirring  days  of 
1902  to  1906  that  brought  forward  Rhyolite,  Manhat- 
tan, Tonopah,  and  Goldfield,  and  devoutly  hopes  that  the 
Divide  is  just  the  first  of  the  new  camps  that  will  rees- 
tablish Nevada's  prestige  as  the  premier  producer  of 
the  precious  metals. 


862 


ENGINEERING   AND   MINING   JOURNAL 


Vol.  107,  No.  20 


The  Mauss  Centrifugal  Separators 


3y  E.  U.  WESTON 


THE  Mauss  centrifugal  separator  is  made  in 
three  main  types.  The  type  used  for  the  sep- 
aration of  colloids  from  slimes,  particularly  tin- 
ore  slimes,  is  shown  in  Figs.  1  and  2.  It  consists 
essentially  of  two  bottomless  buckets  or  vertical  cylin- 
ders revolving  rapidly  in  a  frame  around  an  upright 
spindle  at  a  rate,  for  treatment  of  tin  slimes,  of  700 
to  800  r.p.m.  Each  of  the  buckets  has  also  an  inde- 
pendent slow  revolution  on  its  own  axis.  The  use  of 
the  Mauss  machine  in  this  connection  has  been  to  bring 
the  intractable  pulp  into  a  condition  where  its  mineral 
contents  can  be  recovered  on  gravity  chute  16  against 
the  outer  wall  of  the  bucket  at  the  point  furthest  from 
the  central  spindle. 

The  centrifugal  force  generated  by  the  revolution  of 
the  whole  frame  packs  the  solid  matter  in  the  pulp 
against  the  wall  of  the  bucket,  the  fluid  flowing  over 
the  rim  or  lip,  in  the  same  way  as  in  a  cream  separator, 
carrying  the  colloids  with  it.  The  slow  revolution  of 
the   bucket  on   its  own   axis   continually    carries   away 


until  special  steel  could  be  procured  from  England. 
The  separator  will,  't  is  hoped,  soon  be  tried  on  the 
slimes  of  the  Cornish  tin  mines. 

The  second  separator,  known  as  the  "alkali"  tjTJe, 
is  of  special  interest  at  present,  when  attention  is 
being  directed  to  the  more  economical  treatment  of 
the  caliche  of  the  Chilian  nitrate  pampa.  Two  of  these 
machines  have  been  running  for  some  time  separating 
the  soda  from  the  slime  of  a  soda  lake  near  Pretoria 
which  was  worked  by  the  South  African  Alakali  Co., 
Ltd.,  and  several  more  are  on  order.  This  type,  shown  in 
Figs.  3,  4,  and  5,  is  essentially  a  centrifugal  filter,  differ- 
ing from  all  previous  types  in  that  the  charging  of  the 
pulp  and  the  separate  discharge  of  the  fluids  and  solids 
lake  place  in  cycle  and  automatically  during  its  unin- 
terrupted revolution.  This  machine  revolves  at  from 
1.500  to  2000  r.p.m.   The  cvcle  of  operation  is  as  follows: 

The  perforated  separation  drum,  into  which  is  fed 
the  solution  to  be  filtered,  is  in  two  parts,  the  division 
being  on  a  horizontal  plane;  and  when  all  the  fluid  is 
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the  clean  and  dry  solids  packed  against  its  wall,  from 
the  point  of  feed,  so  that  a  fresh  face  is  constantly 
exposed  to  the  feed  flow.  The  packed  solids  are  carried 
around  in  the  bucket  until  they  arrive  at  the  inner  wall 
or  the  point  next  the  central  spindle.  Here  the  centrif- 
ugal force,  which  at  first  packed  them  against  the  wall, 
exercises  a  reversed  effect,  and  they  are  discharged  into 
A  mixer  to  be  fed  to  the  concentrator. 

Colloids  are  the  chief  source  of  lo.ss  and  trouble  in 
the  concentration  of  tin  slimes,  as  they  entangle  the 
mineral  particles,  and  it  is  claimed  that,  by  the  use  of 
this  centrifugal,  a  recovery  of  CC^  to  80',  of  the  tin 
concentrate  in  slimes  Is  rendered  practicable.  The 
experimental  centrifugal  when  working  at  African  tin 
mines  gave  a  recovery  of  over  fiO'^  and  treated  about 
2a  tons  per  day.     It  was  neces.snry  to  stop  the  machine 


filtered  away  into  an  external  launder,  or  hollow  rinj:, 
the  drum  is  lowered  below  the  level  of  the  launder, 
and  then  opened,  while  still  revolving  at  the  set  number 
of  revolutions  per  minute;  whereupon  the  dry  material 
which  is  left  after  the  fluid  has  passed  out  is  imme- 
diately thrown  into  a  lower  receptacle.  The  drum  is 
then  closed  and  lifted  into  the  first  position,  and  the 
solution  to  be  filtered  is  again  fed  into  it,  and  the 
process  is  repeated  without  stopping  the  machine. 
With  this  cycle  of  movement  the  machine  can  run  for 
the  whole  21  hours  without  st  tppiiig.  being  self- 
discharging  and  self-cleaning.  The  filtration  may  take 
a  minute,  according  to  the  material  to  be  filtered,  but 
Ihe  throwing  out  of  the  dried  material  may  make 
scarcely  a  second.  The  effect  of  this  process  is  a  con- 
tinuous   machine   with    intermittent    action. 
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The  shape  of  the  drum  is  roughly  that  of  a  double 
hollow  cone,  and  it  is  formed  by  bringing  together  two 
hollow  cones,  the  top  one  apex  upward  and  the  bottom 
one  apex  downward.  This  shape  is  evidently  the  best 
for  securing  a  quick  discharge  of  the  dry  material 
when  the  drum  is  opened.  In  action,  this  design  is 
found  to  be  almost  perfect.  The  mode  of  securing  the 
above-described  operation  is  shown  clearly  in  the 
accompanying  drawings,  Figs.  3,  4,  and  5. 

Fig.  3  shows  the  drum  while  running  with  its  per- 
forations level  with  the  launder  or  horizontal  hollow 
)-ing,  discharging  the  fluid  at  its  periphery.  The  section 
which  is  cut  away  in  the  drawing  shows  the  method  of 
fitting  the  screening  inside  the  drum.  The  drum  has 
an  opening  at  the  top,  into  which  the  pulp  is  fed  by 
means  of  a  funnel.  Fig.  4  shows  the  drum  lowered 
below  the  launder  still  closed  and   Fig.   5  depicts   the 
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drum  when  it  is  opened  for  the  discharge  of  the  dried 
material. 

Gears  are  avoided  in  this  design,  and  the  lowering, 
opening,  and  lifting  of  the  drum  are  secured  by  a  time 
motion.  Water  is  slowly  poured  into  receptacle  5.3 
(Fig.  3)  and  this  tips  over  when  full,  opening  a  valve 
leading  water  at  hydraulic  pressure  into  cylinder  32, 
lifting  piston  33.  This  piston  actuates  lever  3U,  thus 
pushing  down  piston  37,  which  works  in  a  sleeve  .?<"? 
and  is  fixed  to  rod  39.  This  rod  is  rigidly  fixed  to  the 
lower  cone  of  the  drum  by  means  of  the  shaft  11 
(movable  within  hollow  shaft  18),  and  is  loosely  joined 
to  the  top  cone  of  the  drum  by  the  intermediate  joint 
or  toggle  12,  27,  30,  42,  and  28,  which  is  fixed  at  the 
bottom  with  the  hollow  shaft  18. 

Whatever  distance  the  piston  and  rod  37  and  39  are 
lowered  or  raised,  the  bottom  cone  of  the  drum  is 
moved  the  same  distance,  but  the  movements  of  the 
top  cone  of  the  drum  are  varied  in  accord  with  a 
certain  double  action  of  the  toggle.  The  position  at 
the  end  of  this  movement  is  seen  in  Fig.  .5,  and  is 
caused  by  arresting  the  downward  movement  of  hollow 
shaft  18  hy  means   of  shoulder  24   of  sleeve  20,   thus 


checking  the  downward  movement  of  piston  19,  which 
is  fixed  to  hollow  shaft  18.  The  movements  of  the 
drum  are  therefore  as  follows : 

Stage  1 — After  the  fluid  is  filtered  out  into  the 
launder  9  through  holes  8,  the  whole  drum,  and  the 
shaft  11  and  hollow  shaft  18  with  the  toggle  in  its 
closed  position,  are  lowered  by  means  of  piston  and 
rod  37  and  39  for  a  space  pf  2  in.  Fig.  4  shows  the 
position  at  the  end  of  this  movement. 

Stage  2 — Cylinder  i9  is  arrested  by  the  shoulder  24; 
the  toggle  opens  (as  in  Fig.  5)  and  while  the  top  cone  of 
the  drum  remains  stationary  (except  for  its  continued 
rotary  motion),  being  a  fixture  with  shaft  18  and  piston 
19.  The  bottom  cone  of  the  drum  continues  its  downward 
movement,  being  positively  thrust  downward  by  piston 
37  through  rod  39  and  inside-shaft  11.  This  downward 
movement  of  the  bottom  cone  continues  for  3  in.,  during 
which  operation  the  di-y  separated  material  is  discharged 
by  the  centrifugal  action  into  the  space  10  underneath 
the  launder  9. 

Sfagp  3 — On  the  application  of  the  lever  34  giving 
an  upward  movement  to  piston  37  and  rod  39,  the 
bottom  cone  of  the  drum  is  lifted  3  in.  By  the  end 
of  this  upward  movement  the  drum  has  become  again 
closed  and  the  toggle  has  reassumed  the  position  shown 
m  Figs.  3  and  4. 

Stage  4 — The  upward  movement  of  piston  37  and 
shaft  39  continues  for  a  further  2  in.,  and  in  this 
further  movement  the  cylinder  19  and  hollow  shaft  18 
also  move.  Thus  the  whole  drum  is  lifted  into  the 
position  shown  in  Fig.  3,  which  completes  the  cycle. 

The  upward  movement  is  caused  by  the  reverse  action 
of  the  hydraulic  piston  33  in  cylinder  32  (Fig.  3)  the 
valve  being  operated  in  this  case  by  the  downward 
movement  of  rod  5-5,  which  also  simultaneously  throws 
the  time-motion  cistern  53  back  into  its  first  position. 
Other  details  of  the  machine,  such  as  the  automatic 
feed  57  to  59,  incorporate  methods  which  do  not  affect 
the  general  principle. 

The  machine  works  perfectly,  and  without  vibration 
or  friction.  In  separating  alkali  it  produces  5  to  7 
tons  of  crystal  per  day  and  lends  itself  most  con- 
veniently to  the  operations  of  fractional  crystallization, 
such  as  from  mixtures  of  solutions  of  common  salt, 
soda,  gypsum,  and  potassium  salts. 

The  third  type  of  machine  is  especially  adapted, 
in  the  manufacture  of  sugar,  to  the  rapid  purification 
of  the  mill  juice.  In  ordinaiy  practice  this  juice  has 
to  pass  through  a  number  of  appliances,  clarifiers, 
eliminators,  and  filter  presses,  before  it  is  clear  enough 
for  the  vacuum  evaporation.  The  processes  are  slow 
and  expensive.  Some  are  designed  for  the  separation 
of  heavy  earthy  and  vegetable  matters;  some  for  the 
light  waxes  the  specific  gravity  of  which  scarcely  differs 
from  that  of  the  syrup.  This  separation  carries  out 
three  processes  in  a  single  step. 


Yukon  Gold  Co. 

The  annual  statement  and  report  of  the  Yukon  Gold 
Co.  .hows  that  the  adverse  conditions  affecting  gold 
mining  are  reflected  in  the  result  of  the  company's 
operations  for  the  year.  The  net  operating  income 
amounted  to  $45,898.70,  which,  when  deducted  from 
allowances  for  depletion  and  depreciation,  amounting 
to  $921,419.55,  leaves  a  net  deficit  for  the  season  of 
$875,520.85.  Distributions  amounting  to  $175,000  were 
made  to  stockholders  in  1918. 
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Notes  on  the  Housing  Problem 


By  CHARLES  F.  WILLIS' 


IDEALISTS  and  "uplifters"  are  working  overtime 
to  promote  housing  projects,  proclaiming  through 
magazines,  newspapers,  and  by  word  of  mouth  that 
improvement  in  the  housing  conditions  of  workmen  is 
the  panacea  for  all  labor  troubles,  all  dissatisfaction,  all 
labor  unrest,  and  the  solution  of  many  of  the  difTerences 
betvireen  capital  and  labor.  Without  doubt  adequate 
and  suitable  housing  of  employees  is  a  big  step  forward. 
and  in  many  cases  a  necessity,  but  is  it  not  possibl? 
that  the  impetuous  United  States,  which  never  does 
things  by  halves,  which  goes  a'l  the  way  or  not  at  all. 
will  let  the  pendulum  swing  so  far  in  housing  better- 
ment that  it  will  have  to  come  back  again?  Is  it  not 
possible  that  housing  advancement  may  go  too  fast  and 
have  a  reaction? 

The  advocates  say  ^here  is  no  probability  of  this, 
and  maintain  that  home  ties  mean  contentment,  attach- 
ment to  locality,  and  a  sense  of  security,  and  that  the 
foundation  for  the  building  of  a  more  beautiful,  more 
efficient  and  more  glorious  America  is  labor.  Further, 
it  is  contended  that  well-paid,  contented  labor  and  proper 
housing  create  a  permanent  home  sense  which  will  be  a 
determining  factor  in  the  situation.  Some  point  to 
the  progress  of  England  and  France  in  their  home  build- 
ing program,  and  to  its  results,  but  they  fail  to  show 
the  differences  e.xisting  between  the  conditions  in  those 
countries  and  the  industrial  situation  in  the  United 
States. 

No  one  will  question  the  appropriateness  of  good 
homes,  of  well-paid  labor,  of  well-organized  industrial 
communitie.s.  presided  over  by  well-balanced,  home-lov- 
ing heads  of  families.  It  is  an  ideal  toward  which  we 
must  strive.  There  are  few  industries  in  this  country 
that  would  not  go  to  the  limit  to  provide  a  community 
in  which  the  people  would  take  pride  in  living,  where 
they  would  come  and  stay  and  bring  up  their  families; 
in  which  the  men  would  become  home  owners  and  home 
lovers,  and  have  the  same  interest  in  the  community  that 
the  industry  had,  though  perhaps  on  a  smaller  scale. 

Nor  will  anyone  question  the  value  to  industry  as  a 
whole  of  having  all  workmen  living  under  ideal  health 
conditions,  fully  sati-sfied  with  their  part  in  industry. 
their  wages,  working  conditions,  their  part  in  the  man- 
agement, their  share  of  the  profits,  and  their  protec- 
tion. The  Arcadian  condition,  labor  and  capital  in  com- 
plete harmony,  is  an  objective  toward  which  many  are 
striving,  but  the  question  is:  Can  we  reach  this  objec- 
tive in  one  jump,  or  must  we  take  several  jumps? 

Writers  on  housing  betterment  have  long  bemoaned 
the  fact  that  the  United  States  was  reluctant  to  take 
up  housing,  housing  standards  and  industrial  villages, 
and  that  it  was  years  behind  F^uropean  countries  in  this 
particular.  But  the  war  has  changed  all  this.  New  in- 
du.itries  created  new  towns — not  the  normal  growth  of 
towns,  but  cities  overnight.  As  the  cities  could  not 
care  for  the  large  industries  made  necessary  by  the 
war.  the  Government  went  into  housing  projects  to  the 
extent  of  millions  of  dollars,  but  as  a  matter  of  necessity 
rather  than  through  a  deliberate  purpose  to  improve 
the  condition  of  the  workingman. 

•ronmilllnit     inip*rvl«or,     ftirlp"     l>'"lit"     Corpornllon.     Hlpbe*-. 


It  was  not  done  without  thought  and  consideration, 
and  the  United  States  had  European  experience  as  an 
example.  Government  housing  was  considered  in  the 
proper  relation  to  health  and  home  conveniences  and 
was  not  of  the  "fly-by-night"  nature  of  some  construc- 
tion contracts.  Industry  did  likewise.  New  and  fine 
cities  appeared,  and,  as  one  writer  expressed  it,  housing 
betterment  advanced  a  generation  in  one  year. 

The  United  States  moves  quickly.  The  impetus  given 
to  good  housing  proposals  by  the  war  promises  to  bowl 
all  obstructions  out  of  the  way.  and  to  dot  the  map  of 
the  United  States  with  housing  projects.  America  is 
faddish.  She  takes  up  a  movement,  goes  through  with 
it  like  a  whirlwind,  and  then  proceeds  to  forget  it. 
Ready-to-wear  house  advertisers  are  taking  advant.ige 
of  the  fad,  and  it  is  almost  impossible  to  go  through 
a  magazine  without  coming  across  a  number  of  adver- 
tisements of  companies  which  aim  to  promote  housing 
projects.  Welfare  workers  have  grasped  the  idea  as  a 
solution  to  their  difficulties;  reformers  are  using  it  as  a 
new  fad. 

Would  it  not  be  better,  however,  if  housing  better- 
ment had  a  steady  and  consistent  development  ratner 
than  a  boom?  Would  it  not  be  more  desirable  if  the 
people  were  educated  to  appreciate  better  homes,  rather 
than  to  thrust  them  into  houses  of  a  far  higher  stand- 
ard than  those  to  which  they  have  been  accustomed? 
After  a  boom,  invariably  there  comes  a  reaction.  A  slump 
in  the  market  and  a  step  backward  start  the  pendulum 
the  other  way,  and  might  effectually  put  a  halt  to  much 
work  designed  for  a  better,  bigger,  and  busier  United 
States. 

In  England  and  France  the  industrial  workers  are 
Englishmen  and  Frenchmen;  in  America  the  industrial 
workei's  are  everything — Americans,  and  57  or  more 
varieties  of  foreigners,  who  represent,  to  a  great  extent, 
all  stages  in  the  standard  of  living.  A  considerable 
percentage  represents  the  lower  standards  of  the  coun- 
tries from  which  such  foreigners  come.  If  they  were 
of  the  higher  class  in  their  own  countries,  it  is  unlikely 
that  any  great  number  would  have  come.  If  they  had 
been  successful  among  their  own  people,  they  would  not 
have  looked  toward  new  fields. 

Housing  and  standards  of  living  are  closely  allied. 
In  England  and  France  there  is  only  slight  difference 
between  the  standards  of  living  of  the  artisans  of  the 
lowest  and  highest  types,  but  America,  the  melting  pot 
of  the  world,  finds  every  possible  standard  among  its 
workingmen.  Industry  would  like  nothing  better  than  to 
see  its  employees  all  men  of  a  high  living  standard;  this 
makes  for  a  high  working  standard. 

Such  employees  demand  good  housing,  and  they  get 
it,  for  if  it  is  not  to  be  found  in  one  place,  they  will 
go  to  another.  But  what  advantage  is  the  housing  pro- 
gram to  the  man  who  uses  one  of  his  rooms  in  which 
to  keep  his  chickens,  or  to  the  family  which  uses  the 
bath  tub  as  a  place  in  which  to  store  coal  or  plant 
(lowers?  The  man  who  appreciates  a  good  home  does 
not  want  the  industry  to  furnish  it  for  him;  he  wants 
it  for  his  own,  bought  with  his  own  money.  He  has 
then  an  interest  and  a  pride  in  the  community  that  n 
company-owned  palace  could  not  give. 
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Improvement  in  the  standard  of  living  does  not  mean 
providing  good  houses,  nor  will  this  alone  achieve  the 
result.  There  are  many  other  factors  that  are  essen- 
tial to  the  success  of  housing  advancement.  But  what 
happens  when  these  factors  are  all  provided — when  a 
man  can  buy  his  own  home,  rear  his  family  in  comfort, 
and  partake  of  some  of  the  better  forms  of  recrea- 
tion? What  happens  when  he  and  his  family  are  edu- 
cated to  this  stage?  He  is  not  content  to  remain  in 
the  pick-and-shovel  class,  and  he  is  not  content  that  his 
son's  hands  shall  become  calloused;  he  is  determined  that 
his  son's  education  shall  fit  him  for  something  better. 

What  will  happen  as  the  people  become  educated  to 
appreciate  better  and  better  standards  of  living,  and 
are  in  a  position  to  obtain  jobs  requiring  intelligence 
rather  than  brawn?  As  they  advance  they  must  be  re- 
placed, and  to  do  this  it  is  necessary  to  draw  more  labor 
from  immigration  channels,  each  time  securing  a  lower 
class  and  one  with  lower  standards  of  living.  And  so 
the  cycle  is  complete.  Men  are  educated  to  better  things, 
and  they  expect  and  obtain  better  things;  but  someone 
has  to  step  into  the  places  in  the  industiy  that  have 
been  made  vacant. 

Housing  without  education  is  futile  and  useless;  it 
fails  to  fulfill  its  purpose.  It  is  capital  thrown  away. 
The  primary  education  that  is  necessary  to  make  good 
housing  effective  is  the  recognition  of  the  dignity  of 
labor.  With  a  class  stratification  among  the  industrial 
workers,  there  results  merely  a  cycle  of  the  workman 
educating  himself  to  better  things,  and  the  immigrant 
stepping  in  to  fill  his  place.  It  is  not  feasible  to  expect 
that  it  will  be  possible  ever  to  do  away  with  the  variable 
standards  of  living.  Much  can  be  done  to  Americanize 
the  foreigner,  but  here  again  is  the  same  proposition: 
^^Tien  he  becomes  Americanized,  his  social  and  indus- 
trial position  is  improved:  another  foreigner  will  take 
his  place,  and  there  is  another  to  Americanize. 

It  will  be  possible  to  attain  the  minimum  difference^ 
in  living  standards  only  when  the  country's  immigration 
laws  have  educational  clauses,  and  when  the  foreign  pop- 
ulation can  begin  at  somewhere  near  American  stand- 
ards. This  however,  must  be  in  combination  with  the 
teaching  that,  in  this  country,  as  in  European  countries, 
it  is  dignified  to  labor. 

Then,  too,  no  housing  program  can  be  successful  until 
people  who  have  been  accustomed  to  a  subnormal  stand- 
ard are  taught  housekeeping  and  home-making.  A  filthy 
modern  house  is  no  more  of  a  home  than  a  filthy  shack. 
Much  is  being  done  to  emphasize  these  truths  through 
public-school  vocational  workers,  demonstration  agents 
of  the  U.  S.  Department  of  Agriculture,  and  many 
others,  but  the  work  has  not  progressed  as  rapidly  a? 
industrial  housing. 

Development  in  connection  with  industrial  housing 
has  advanced  considerably,  but  the  accompaniments  that 
will  make  it  successful,  if  it  is  to  be  successful,  have 
merely  progressed  at  a  normal  rate  of  speed.  If  the  in- 
dustrial-housing program  gets  too  far  in  advance  of  its 
support,  there  is  grave  danger  of  reaction,  or  retrogres- 
sion. Without  doubt,  it  will  make  huge  strides  for- 
ward, but  the  communities  in  which  it  will  be  success- 
ful will  be  those  in  which  the  foreign  population  has 
been  Americanized  and  educated  simultaneously,  and 
in  which  housing  has  had  a  steady  and  consistent 
growth.  The  boom  towns  will  be  rusted  or  decayed 
when  the  town  that  has  built  homes  and  taught  people 
to  live  in  them  is  at  its  zenith  of  prosperity. 


A  con.ideration  for  the  welfare  of  workers  is  a  popu- 
lar fad  just  now,  and,  in  its  speed  of  travel,  it  is  swing- 
ing toward  philanthropy.  The  American  workman  does 
not  want  philanthropy,  and  the  foreign  workman  does 
not  appreciate  it.  Placing  workmen  in  homes  which 
they  do  not  know  how  to  use  is  philanthropy,  but  the 
education  of  the  people  to  want  better  things,  and  then 
providing  them,  is  good  business. 

Different  communities  are  in  various  stages  of  this 
progress.  Some  are  ready  for  good  housing,  and  to  fail 
to  provide  it  would  be  a  mistake;  but  many  places  are 
not  so  situated.  It  is  a  goal  toward  which  all  should 
work,  for  it  will  do  much  toward  creating  industrial  and 
civic  harmony  and  satisfaction. 


Japan  Interested  in  Mexican  Iron 

An  authoritative  announcement  made  by  the  Depart- 
ment of  Communications  and  Public  Works  of  the  Mex- 
ican government  states  that  it  is  probable  that  the 
famous  Iron  Mountain  at  Durango  will  soon  pass  into 
the  control  of  a  Japanese  syndicate,  according  to  Iron 
Trade  Revieio.  Representatives  of  large  iron  and  steel 
interests  of  Japan  recently  arrived  in  Mexico  to  acquire 
this  property,  and  negotiations  have  progressed  to  the 
point  where  their  consummation  is  practically  assured. 

It  is  planned  by  the  Japanese  syndicate  to  mine  and 
export  large  quantities  of  the  ore  to  Japan.  The  syn- 
dicate also  is  considering  the  construction  of  a  large 
iron  and  steel  plant  at  some  point  in  Mexico,  probably 
Torreon,  which  is  a  large  distributing  center  and  within 
easy  transportation  distance  of  Durango.  With  the 
completion  of  the  construction  of  the  extension  of  the 
national  railroads  of  Mexico  from  Durango  to  the  port 
of  .Mazatlan,  on  the  Pacific  Coast,  a  low  rate  on  the  dowii- 
grade  haul  of  the  iron  ore  should  be  made  available. 
Japanese  ships  are  now  making  Mazatlan  and  other 
Pacific  ports  of  Mexico  regular  ports  of  call. 

The  iron-bearing  formation  which  rises  700  ft.  above 
the  surface  of  the  level  plateau  just  outside  the  city 
of  Durango  is  one  of  the  mineral  marvels  of  Mexico. 
The  estimated  weight  of  the  mass  of  ore  above  the  sur- 
face is  600,000,000  tons,  and  the  ore  is  said  to  be  60  to 
67^f  pure.  The  deposit  extends  to  an  unknown  depth 
below  the  surface. 

It  was  chiefly  to  afford  an  outlet  for  this  ore  that 
the  late  Collis  P.  Huntington,  who  for  many  years  di- 
rected the  affairs  of  the  Southern  Pacific  R.R.,  built 
what  was  then  known  as  the  Mexican  International  R.R., 
from  Eagle  Pass,  Tex.,  to  Durango.  Mr.  Huntington, 
in  addition  to  owning  extensive  coal  mines  on  the  line 
of  this  road,  also  purchased  the  Iron  Mountain  at  Du- 
rango for  1500,000,  gold. 


Mount  Bischoff  Tin  Mining  Co. 

The  semi-annual  report  of  the  Mount  Bischoff  Tin 
Mining  Co.,  covering  the  latter  half  of  1918,  shows  that 
the  property  owned  by  the  company  and  situated  in 
Tasmania — one  of  the  principal  low-grade  tin  mines  of 
the  world — produced  about  1435:;  long  tons  of  99.87% 
tin  from  2112'.  long  tons  of  oxide,  which,  in  turn,  was 
obtained  from  concentration  of  48,730  long  tons  of  ore. 

Dividends  amounting  to  £19,500  were  paid,  and  £7890 
17s.  Id.  was  written  off  for  depreciation  in  value  of  plant 
and  property.  The  ore  reserves  at  the  end  of  the  j'ear 
were  estimated  to  amount  to  1,125,000  tons,  with  an 
average  content  of  0.29 ^r  tin. 
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Mining  in  Prehistoric  Times 

By  P'RANCIS  CHURCH   LINCOLN 


.4m  interesting  account  of  prehistoric  minimj 
operations.  Progress  is  traced  from  the  flint  im- 
plements, which  are  believed  to  date  back  half  a 
million  years  or  so,  and  ivhich  were  made  from  a 
mined  material.  The  evolution  from  open-pit  work 
to  underground  mining  is  shoivn,  and  mention 
made  of  the  method  of  shaft  sinking,  tunneling, 
and  hoisting  in  probable  operation  about  ten 
thousand  years  ago.  The  mining  done  by  Amerwow 
Indians  is  discussed:  and  a  short  account  is  in- 
cluded of  operations  of  which  the  first  tcritten 
records,  on  commemorative  tablets,  are  available. 

MIXING  engineers  are  fairly  well  acquainted  with 
the  evolution  of  mining  during  historic  time, 
but  few  of  them  are  familiar  with  the  archaeo- 
logical discoveries  which  throw  light  on  the  begin- 
nings of  the  mining  indu.stry.  It  is  reasonable  to  as- 
sume that  the  industry  which  is  concerned  with  the 
production  of  mineral  substances  was  one  of  the  first 
to  compel  the  interest  and  labors  of  mankind,  because 
mineral  products  are  essential  to  the  preparation  or 
construction  of  implements  of  warfare,  the  chase,  agri- 
culture, building,  and  manufacture.  But  for  proof  it 
is  necessary  to  turn  to  the  geologist  and  archaeologist. 

The  first  mining  was  undoubtedly  a  casual  form  of 
placer  operations,  which  consisted  simply  in  the  selec- 
tion of  suitably  shaped  mineral  fragments  from  the 
detrital  deposits  of  the  earth's  surface.  The  oldest 
known  bones  of  man  are  those  of  the  ape-man,  or 
Pithecanthropus  erectus,  of  Java,  who  is  believed  to  have 
lived  in  earliest  Pleistocene  time,  which  was  about  650,- 
000  years  ago.  No  artificially  shaped  stones  were  found 
associated  with  his  bones,  but  it  is  entirely  possible  that 
he  used  natural  stones  as  missiles  and  even  as  hammers. 
Next  in  age  are  the  remains  of  the  dawn  man,  or 
Eoanthropus,  who  lived  in  England  in  lower  Middle 
Pleistocene  time,  approximately  450,000  years  ago.  With 
the.se  bones  were  associated  ancient  types  of  Paleolithic 
flint  implements,'  proving  that  the  dawn  man  was  a  flint 
miner,  even  if  of  the  moat  primitive  sort. 

Neolithic  F'lint  Mines  of  Europe 

Only  when  the  available  surface  supply  of  a  desired 
mineral  substance  was  nearly  exhausted  is  it  probable 
that  the  important  step  of  digging  for  buried  deposits 
was  undertaken.  The  further  great  advance  from  open- 
pit  to  underground  work  was  probably  made  at  a  much 
later  time.  All  three  of  these  stages  of  mining  are 
represented  in  the  neolithic  flint  mines  of  Europe. 
Grand  Pressigny,  in  Indre-et-Loire,  France,  was  the  cen- 
ter of  a  district  rich  in  flint  which  could  be  obtained 
without  excavation;  and  is  known  to  have  been  the  site 
of  a  great  neolithic  flint  mining  industry  by  the  waste 
from  an  extensive  workshop  where  flint  implements 
were  manufactured.  At  Meudon  and  Champignolles,  in 
Oi.se,  France,  there  have  been  discovered  neolithic  open 
pits  sunk  through   the  chalk  to  layers  of  flint  by  the 
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ancient  miners.  Finally,  at  Mur-de-Barrez,  in  Aveyron. 
France,  at  Spiennes,  near  Mons,  in  Belgium,  and  at 
Brandon,  in  Norfolk,  and  Cissbury,  in  Sussex,  England, 
underground  neolithic  flint  mines  have  been  found  and 
explored.'  Thus,  during  the  Stone  Age  mining  pro- 
gressed from  the  stage  of  seeking  suitable  material  on 
the  earth's  surface,  through  open-pit  work,  to  rather 
complex  underground  operations. 

The  neolithic  flint  mines  of  England,  France,  and  Bel- 
gium are  the  oldest  known  mines,  having  been  worked 
during  Upper  Pleistocene  geological  time  approximately 
10.000  years  ago.  It  was  at  about  this  time  that  plants, 
were  first  grown  for  foofi  and  animals  were  first  herded, 
and  thus  the  agricultural  industry  was  born. 

Those  who  like  to  claim  that  mining  is  the  most  an- 
cient of  all  industries  will  be  particularly  interested  to 
learn  that  the  remains  unearthed  in  the  underground 
flint  mines  of  Cissbury  were  almost  without  exception 
those  of  wild  animals,  whereas  at  Brandon  they  were 
nearly  all  of  domestic  animals,"  thus  indicating  that 
animal  husbandry  was  not  practiced  until  after  mining 
had  progressed  to  the  underground  stage. 

Primitut  Shaft-Sinking  and  Tunneling. 

The  mining  methods  employed  in  all  four  of  the  under- 
ground flint-mining  districts  were  similar.  Circul;ir 
shafts  were  sunk  at  frequent  intervals  through  the  sur- 
face soil  and  underlying  chalk  till  they  reached  layers 
of  good  flints  at  depths  up  to  50  ft.  From  the  bottom- 
of  these  shafts,  galleries  were  run  in  all  directions 
along  the  seam  of  flints,  forming  a  complete  network. 
These  galleries  were  about  3  ft.  in  height  and  from  :?  t" 
9  ft.  in  width.  The  tools  used  in  this  work  consistid 
of  picks,  hammers,  and  wedges  made  from  the  antlers  ot 
the  red  deer,  and  hammers  and  wedges  of  flint.  Tl-,e 
waste  from  new  shafts  was  cast  into  old  ones  and  that 
from  working  galleries  was  stowed  in  abandoned  work- 
ings. Grooves  cut  in  the  chalk  at  the  sides  of  the 
shafts  indicate  that  access  was  by  ropes,  and  that  flint 
and  waste  were  hoisted  by  them.  Roughly  shaped  cups 
of  chalk  found  in  the  mines  are  thought  to  have  servi<il 
for  lamps. 

At  Mur-de-Barrez  the  flint  occurred  as  a  solid  stratum. 
instead  of  as  a  layer  of  nodules,  and  the  miners  kindled 
fires  in  the  galleries,  using  the  heat  to  break  up  the 
flint.  This  is  the  earliest  known  example  of  fire-setting, 
a  process  which  until  the  seventeenth  century  A.  D., 
when  black  powder  was  first  used  in  mining,  was  the 
only  one  employed  for  breaking  hard  ground. 

An  archaeological  age  has  no  definite  chronological 
significance,  hut  serves  simply  to  indicate  the  degree 
of  civilization  attained  by  a  race.  The  American 
Indians  were  still  in  the  Stone  Age  when  Columbus  dis- 
covered America.  :ind.  indeed,  had  not  attained  as  great 
a  proficiency  in  mining  as  had  the  Europeans  about  8500 
years  earlier.  The  Indians  (juarried  a  variety  of  sub- 
stances from  widely  .scattered  workings,  some  of  which 
were  of  considerable  extent.     From   Mount  Kineo,   in 
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Maine,  they  obtained  porphyritic  rhyolite;  in  Mercer 
County,  N.  J.,  they  quarried  jasper;  Sugar  Loaf  Moun- 
tain, Maryland,  provided  rhyolite;  soapstone  came  from 
quarries  in  Virginia,  Maryland,  and  the  District  of 
Columbia;  quartzite  boulders  were  extracted  from  the 
detrital  material  in  the  vicinity  of  Washington,  D.  C. : 
Burke  and  Jefferson  counties,  Ga.,  furnished  jasper  and 
white  and  yellow  flint ;  Hernando  County,  Fla.,  provided 
blue  flint;  and  in  Alabama  mica  mines  have  been  dis- 
covered and  there  is  an  outcrop  of  quartz  from  which 
the  Indians  obtained  all  varieties,  from  rock  crystal  to 
jaspar. 

In  the  Middle  West,  numerous  Indian  flint  mines  are 
found  in  Ohio  and  Indiana;  there  is  a  white-chert 
quarry  near  Mill  Creek,  111.;  and  novaculite  workings 
are  in  evidence  in  Arkansas  and  Oklahoma,  as  are  a 
workshop  where  flint  articles  were  made  from  the  peb- 
bles of  an  ancient  beach  at  Kenosha,  Wis.,  and  native 
copper  pits  at  Keeweenaw  Point,  Mich.  In  Wyoming, 
there  is  an  extensive  Indian  quartzite  quarry  in  the  Raw 
Hide  Range. 

The  mention  of  copper  mines  might  lead  one  to  think 
that  the  Indians  had  reached  the  Bronze  Age,  but  such 
was  not  the  case,  as  they  had  not  discovered  that  copper 
could  be  smelted,  and  solely  mined  native  copper,  which 
they  treated  as  a  malleable  stone.' 

The  American  Indians  mined  by  open-pit  methods. 
Occasionally  they  worked  beneath  a  slightly  overhanging 
ledge,  or  left  a  small  pillar  above  them ;  but  the  nearest 
approach  to  real  underground  mining  was  made  when 
they  extracted  flint  from  within  a  natural  cavern  at 
Wyandotte  Cave,  Indiana.  In  that  locality  a  rude  stone 
saucer  containing  a  soft  black  substance  was  unearthed. 
This  saucer  is  believed  to  have  been  used  as  a  lamp,  and 
recalls  the  chalk  saucers  found  in  the  underground  flint 
mines  of  Europe. 

The  Indians  used  stone  hammers  and  chisels  similar 
to  those  used  by  the  ancient  European  miners,  and  in 
addition  employed  wooden  crowbars  and  shovels.  In  the 
steatite  quarries,  they  chiseled  out  annular  holes  and 
broke  off  the  cores  thus  obtained  to  be  worked  up 
into  utensils.^  In  Coshocton  County,  Ohio,  traces  of  fire 
have  been  found  in  the  flint  mines,  and  it  is  thought 
that  there — and  also  at  Flint  Ridge,  in  Licking  County — 
fire-setting  was  employed  by  the  Indians  to  break  the 
flint  strata,  just  as  at  Mur-de-Barrez,  in  France. 

Oldest  Mining  Records  on  Stone  Tablets 

The  earliest  mining  operations  of  which  there  is  a 
written  account  were  those  conducted  by  the  Egyptians 
of  the  Bronze  Age  in  the  Sinai  Peninsula  for  turquoise." 
Large  and  well-organized  expeditions  were  sent  to  Sinai 
as  early  as  the  First  Dynasty,  which  began  about  3400 
B.C.,  and  the  commemorative  tablets  of  stone  left  behind 
by  these  expeditions  constitute  the  oldest  mining  records. 
The  turquoise  mines  of  Sinai  were  underground  mines 
in  sandstone.  Cutting  was  performed  mainly  with  copper 
chisels,  extensive  chambers  being  hewn  out  of  the  tur- 
quoise-bearing strata  with  these  tools.  Occasionally, 
annular  cuts  about  cores  3  or  4  in.  in  diameter  were 
made,  suggesting  the  Indian  soapstone  quarries;  but  in 
the  Egyptian  case  the  object  was  to  break  the  ground 


and  not  to  obtain  suitably  shaped  lumps  for  manu- 
facturing. 

The  remarkable  quarrying  operations  conducted  by 
the  ancient  Egyptians  in  their  own  land  during  the 
Bronze  Age  have  long  been  the  subject  of  investiga- 
tion. The  hard  rock  employed  in  the  construction  of 
pyramids,  temples,  and  monoliths  could  not  be  cut  with 
copper  chisels,  as  could  the  softer  rock  of  the  turquoise 
mines.  The  tools  used  were  likewise  of  copper,  but  were 
in  the  foi-m  of  tubular  drills  and  saws,  to  which  hard- 
ness was  imparted  by  the  addition  of  emery  dust  or 
the  insertion  of  emery  fragments  as  teeth.  m 

The  best  known  and  finest  example  of  ancient  Egyp- 
tian masonry  is  that  displayed  in  the  Great  Pyramid  of 
Cheops,  which  was  begun  about  2900  B.C.  The  roof  of 
this  structure  is  composed  of  56  blocks  of  granite  aver- 
aging 54  tons  each  in  weight.  These  stones  were  secured 
from  the  Cataract  of  the  Nile,  where  any  flaws  would 
have  been  exposed  by  the  action  of  the  water.  The 
blocks  were  quarried  by  running  grooves  and  sinking 
drill-holes  4  in.  in  diameter,  2  ft.  apart,  along  them.  It 
is  thought  that  the  force  necessary  to  free  these  blocks 
was  obtained  by  wetting  wooden  plugs,  as  no  signs  of 
crushing  of  the  granite  by  hard  wedges  have  been 
observed. 

The  Use  of  Iron  in  Mining  Operations 

The  earliest  known  use  of  iron  in  mining  was  by  the 
Athenians  at  Laurium.'  The  silver-lead  mines  of  that 
region  are  first  mentioned  in  the  Greek  records  of  about 
500  B.C.,  when  the  royalties  began  to  figure  in  the 
Athenian  budget.  At  Laurium  extensive  underground 
mining  operations  were  conducted  with  slave  labor,  hav- 
ing for  their  object  the  extraction  of  irregular  masses 
of  argentiferous  galena  lying  at  slate-limestone  junc- 
tions. Both  overhand  and  underhand  stoping  was  prac- 
ticed, and  filling  or  pillars  were  employed  to  support 
the  stopes  when  necessary.  The  tools  used  included  ham- 
mers and  gads  of  tempered  steel,  similar  in  design  to 
those  of  the  present  day,  together  with  steel  picks  and 
scrapers  of  antique  pattern.  The  development  workings 
were  kept  as  small  as  possible  to  minimize  labor  and 
timbering.  Occasionally  olive-wood  posts  and  caps  were 
employed.  Transportation  of  ore  and  waste  was  by  pack- 
baskets  on  the  backs  of  slaves.  Lighting  was  effected 
by  means  of  oil  lamps  made  of  terra  cotta.  When 
natural  ventilation  proved  insufficient,  furnaces  were 
constructed  and  a  forced  draft  was  secured. 

The  mines  of  Laurium  provided  the  sinews  of  war 
that  gave  Athens  its  ascendency  in  the  ancient  world. 
With  Laurium  we  pass  from  the  realms  of  archaeology 
onto  those  of  history,  and  thus  bring  the  present  article 
to  a  natural  end. 
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Finding  Concealed  Water  Pipes. — An  electrical  method  of 
determining  the  location  of  pipes  concealed  within  walls, 
has,  according  to  the  'South  African  Journal  of  Industries," 
recently  been  patented.  The  apparatus  is  made  up  of  two 
sets  of  coils  placed  on  the  ends  of  a  magnet  bar.  One  set 
of  coils  receives  alternating  or  vibratory  current,  and  the 
ether  is  connected  to  a  telephone.  The  balance  is  first 
established  so  that  no  sound  is  heard  in  the  telephone. 
When  the  device  comes  near  the  metal  piping  this  disturbs 
the  balance,  and  a  sound  is  heard,  thus  indicating  the 
locality  of  the  pipes.  The  value  of  this  invention  exists 
in  the  saving  effected  in  disturbing  as  little  of  the  wall 
as  possible  when  repairs  to  pipes  are  necessary. 

'Ardaillon.  Edouard,  "Les  Mines  du  Laurlon  darr.  rAntlquit^." 
Paris    '1897). 
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The  Engineer  and  Reconstruction 


By  \V.  F.  STAUNTON 


I  WISH  to  record  the  great  satisfaction  with  which 
I  have  read  Mr.  Ingall.«'  address  of  Jan.  14  last,  as 
retiring  president,  on  "The  Economic  Duties  of  the 
Engineer."  The  common  drift  of  thought  toward  many 
of  the  ideas  Mr.  Ingalls  expressed,  among  those  of  our 
profession  whose  practical  attainments  have  made  them 
leaders,  in  position  to  give  publicity  to  their  views,  and 
therefore  wielders  of  influence,  is  striking  and  reassur- 
ing to  those  who,  like  myself,  believe  that  the  engineer 
must  take  an  increasingly  active  part  (and  quickly)  in 
the  reconstruction  and  operation  of  the  social  machine 
if  our  countr>'  is  to  maintain  its  place  in  the  world.  Per- 
haps I  should  go  further  and  say,  if  it  is  to  avoid  dis- 
aster from  trying  working-scale  experiments  which  a 
slight  knowledge  of  history  and  the  fundamentals  of 
economics  should  prevent. 

"The  Economic  Duties  of  the  Engineer"  comes  as 
a  most  important  addition  to  Channing's  "Man-Power," 
Kemp's  "The  Human  Side  of  Mining  Engineering," 
Finlay's  "Readjustment.  Not  Reconstruction,"  and,  to  go 
outside  of  our  immediate  circle.  Secretary  Lane's  "Amer- 
icanization." 

To  this  splendid  array  we  could  all  add  the  titles  of 
many  more  articles  brimming  with  uplifting  thoughts 
on  the  great  problems  now  before  the  world.  We  listen, 
or  read,  and  agree,  just  as  we  do  when  we  go  to  church; 
but  do  not  most  of  us  slide  gently  back  into  our  habitual 
grooves  and  leave  "George"  to  do  the  rest?  I  think  that 
many,  perhaps  most  of  us,  do.  And  yet  we  have  before 
us  problems  compared  with  which  those  involved  in 
going  to  war  may  prove  to  have  been  easy.  There  will 
be  no  flags,  bands,  and  uniforms  as  stimuli,  nor  the  ex- 
uberant appropriation  of  billions  to  accomplish  results 
regardless  of  the  consideration  of  unit  costs,  as  com- 
pared with  other  countries.  Economic  laws,  so  lately 
suspended,  will  be  in  relentless  operation.  Efficiency  of 
labor,  -vhich,  owing  to  the  prodigious  market  that  has 
existed  and  the  necessity  of  getting  things  quickly  re- 
gardler-  '  '  .-ost  has  declined  alarmingly  with  us,  has.  on 
the  other  .  and,  increased  abroad ;  a  production  per  man 
of  ten  time.s  the  pre-war  rate  having  been  reached  in 
some  lines,  according  to  eminent  authority.  A  severe 
jolt  to  our  complacency  of  superiority  seems  unavoid- 
able when  normal  competition  returns. 

What,  in  a  practical  way,  are  we  .''oing  to  do  about  it? 
What,  in  a  word,  is  the  solution  of  our  problem?  I  be- 
lieve it  is  education;  but  not  that  sort  of  thing  which 
comes  to  the  mind  of  the  school-trained  man  when  the 
word  is  used — a  vision  of  books  and  apparatu.s — but 
rather  a  knowledge  of  those  simple,  homely,  historic, 
economic,  ethic  truths  that  man  in  his  painful  upward 
progress  has  again  and  again  verified  by  the  gha.'itly 
failure  of  experiments  which  this  generation  seems  now 
about  to  repeat.  F^luratinn  is  the  keynote  of  Secretary 
Lane's  "Amprinmization";  but  even  in  thiit  masterly 
appeal  one  can  wish  for  more  emphasis  on  the  elemental 
principles. 

The  English  language  nhould  he  first,  of  cour.se.  for 
those  ignorant  of  it,  but,  after  that,  as  between  impart- 
ing the  power  given  by  the  "three  R'8."  to  be  exerci.sed 
in  absorbing  poisonous  misinformation  from  the  yellow 
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press  and  reckless  propaganda  in  general,  and  a  knowl- 
edge of  how  to  think  clearly  in  the  problems  of  everyday 
life,  I  choose  the  latter;  but  why  not  have  both? 

My  observation  is  that  not  many  even  fairly  enlight- 
ened persons  that  one  meets  can  give  a  clear  and  logical 
explanation  of  capital — what  it  is,  its  origin,  its  benefit 
to  all,  laborers  included;  and  why  it  is  necessary  for 
any  material  progress,  whether  under  individualism,  so- 
cialism, or  any  other  "ism."  So  in  regard  to  what  is 
possible  in  the  long  run  in  the  payment  of  wages;  that 
the  market  value  of  the  things  produced  sets  an  abso- 
lute limit  to  them ;  that  no  legislation  or  strikes  can 
change  this  condition,  notwithstanding  that  an  occa- 
sional professor  arises  to  testify  that  the  basis  of 
minimum  wages  should  be  made  by  law  the  cost  of  a 
comfortable  living,  a  condition  we  would  surely  all  wel- 
come, if  true.  But  the  place  man  is  making  for  him- 
self in  the  universe  is  an  artificial  one,  and  is 
maintained  only  by  his  successful  struggle  to  redirect 
forces  tending  otherwise,  and  it  is  success  in  this 
struggle  and  consciousness  of  ability  to  succeed  that 
give  man's  intelligence  its  godlike  potentiality,  develop 
his  strength,  and  support  the  hope  of  progress. 
So  the  elementary  idea  should  be  taught  that  the  things 
worth  having,  even  those  altruistic  in  character,  are 
only  the  rewards  of  effort  of  muscle  and  brain,  and  not 
within  the  power  of  legislatures  or  unions  to  bestow. 

The  conception  of  "freedom,"  too,  needs  clarifying. 
The  more  we  hear  of  it  lately,  the  less  there  seems  to 
be.  There  is  none  when  the  laws  guaranteeing  a  man 
protection  from  violence  in  the  pursuit  of  his  ordinarj- 
avocations  are  a  dead  letter  and  when  his  head  may  be 
broken  with  impunity  or  approval  if  he  fails  to  join  a 
particular  organization  which  he  does  not  want  to  join 
for  possibly  very  good  reasons  of  his  own.  What  unjust 
strike  could  succeed  if  unlawful  violence  were  made  im- 
possible? The  unions  and  collective  bargaining  have 
come  to  stay;  their  justification  is  their  undoubted  im- 
provement in  the  workers'  economic  status.  As  their 
potentiality  for  good  is  tremendous,  so  it  is  also  for 
harm,  to  the  workers  themselves  and  society  in  general. 
The  result  of  their  unrestrained  development  needs  no 
prediction.  Fighting  the  abuse  of  their  advancing  arbi- 
trary power,  and  the  inevitable  train  of  needlessly  re- 
peated experimentation,  by  the  exercise  of  another  ar- 
bitrary power,  is  unintelligent,  and  enlightenment  by 
education  in  the  fundamentals  of  economics  and  ethics  is 
the  only  way  in  which  these  agencies  can  be  effectively 
dealt  with;  preserving  the  good  and  eliminating  the 
evil.  It  is  not  too  much  to  hope  that  some  day  member- 
ship in  good  standing  in  a  trade  union  will  be  a  guar- 
anty of  proficiency  and  integrity,  instead  of  a  danger 
signal. 

The  practical  wisdom  (aside  from  any  other  reason) 
of  a  system  of  ethics  should  be  made  plain,  and  the  fact 
that  theists  of  all  kinds,  agnostics,  atheists,  even  pagans, 
;ind  probably  Germans,  appreciate  and  in  their  hearts 
and  minds  really  believe  in  the  essential  truth  of  the 
broad  principles  of  morality  taught  by  Christ,  and  that 
the  most  rapid  development  of  the  human  race,  not  alone 
in  material  things  but  also  in  the  average  of  individual 
well-being  and  happiness,  is  coincident  with  the  CJiris- 
tian  era. 
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I  do  not  know  how  others  feel,  but  for  my  part  I  can- 
not help  ascribing  a  part  at  least  of  the  unrest  at  the 
bottom  of  much  of  the  present  turmoil  to  the  fading 
away  of  old  religious  beliefs  without  the  substitution  of 
other  guides.  With  the  disappearance  of  the  blind  ac- 
ceptance of  constituted  authority,  physical  and  moral, 
which  we  have  seen  everywhere,  has  come  the  dawn 
of  an  attempt  to  analyze  the  situation  without  the 
guide  of  an  historical  or  economic  knowledge.  We  can 
imagine  a  new  Russian  thinking:  "I  find  myself 
here  on  this  planet  wholly  without  my  consent.  I 
see  others  around  me  with  far  more  of  the  things 
that  make  life  pleasant;  indeed,  the  sole  occupation 
of  many  seems  to  be  to  devise  new  means  of  en- 
joyment, while  I  slave  along  on  a  pittance.  To  be  sure, 
they  say  that  rules  have  been  made  permitting  this  con- 
dition, but  I  did  not  agree  to  these,  and  it  even  appears 
that  these  rules  were  made  by  people  most  of  whom  are 
now  dead,  and  that  they  are  perpetuated  and  revised  by 
a  small  minority  of  those  now  here ;  the  others  not  both- 
ering themselves  to  express  themselves  one  way  or  an- 
other. I  decline  to  recognize  these  rules,  and  I  am  going 
to  get  what  I  want  in  any  way  I  can.  The  game  was 
evidently  rigged  by  a  lot  of  people  who  happened  to  be 
here  first,  and  I  don't  propose  to  stand  for  it." 

Perhaps  not  many  have  formulated  the  proposition 
in  as  raw  a  fashion  as  this,  but  there  is  little  doubt  of  the 
growth  of  some  such  feeling,  and  nothing  but  education 
can  combat  it. 

Fortunately  the  kind  of  education  needed  is  ele- 
mentary in  the  extreme,  and  not  of  a  kind  requiring 
much  time  or  study.  We  can  all  be  teachers  in  such  a 
school;  but  in  this,  as  in  other  things  in  this  world,  the 
same  old  competitive  system  on  which  everything  is 
planned  is  still  in  operation,  and  we  have  formidable 
competitors.  Since  the  gro\\i:h  of  conscious  power  from 
organization,  which  has  come  largely  within  the  life- 
time of  many  of  us,  we  have  been  forcibly  reminded  that 
great  mental  ability  is  quite  compatible  with  moral  ob- 
liquity, and  that  such  mental  ability  can  be  hired  for 
unworthy  purposes.  Many  of  the  organizations  we  shall 
have  to  deal  with  are  possessed  of  abundant  financial 
means,  and  with  their  great  memberships  can,  and  do. 
accumulate  formidable  sums  from  trifling  individual 
payments,  which  sums  constitute  an  irresistible  tempta- 
tion to  brilliant  but  unscrupulous  minds.  Also,  we  have 
the  venal  yellow  press,  where  control  by  one  vicious 
mind  permits  feeding  mental  poison  literally  to  millions. 
These  are  the  worms  at  the  root.  Many  people  have  de- 
rived their  whole  educations  among  the  branches  and 
twigs  of  the  tree  of  knowledge  and  know  nothing  about 
the  roots  and  trunk,  at  which  a  busy  little  worm  may 
be  conducting  operations,  the  effects  of  which  they  see 
among  the  leaves,  and  try  to  combat  with  futile  local 
treatment. 

Mr.  Finlay  has  the  happy  faculty  of  going  to  the 
foundation  of  things  and  building  thereon  structures  in 
which  one  cannot  help  feeling  confidence.  His  "Read- 
justment, Not  Reconstruction"  is  a  delight  to  one  who 
believes  in  beginning  at  the  beginning — setting  up  as 
he  does  a  row  of  axioms  and  building  his  argument 
firmly  thereon.  It  is  something  like  that  which  the  en- 
lightened people  of  the  world  must  do  to  steady  the 
tottering  structure  of  civilization.  We  must  get  down 
to  the  foundations  and  make  them  secure;  patching  up 
the  cracks  afterward.  Fixing  foundations  is  preemi- 
nently an  engineering  job.     It  must  be  done  by  enlight- 


ened propaganda,  elementary  education,  pounded  into 
evei-y  crack  and  crevice  that  can  be  found,  and,  judging 
by  the  startling  manifestations  we  are  daily  witnessing 
here,  there  and  everywhere  throughout  the  world,  there 
is  no  time  to  lose. 

In  old  times,  ideas  traveled  slowly,  but  today  they  are 
flashed  to  every  corner  of  the  world.  That  good  ones  can 
be  spread  quickly,  and  that  they  will  take  effect  with 
marvelous  results,  is  shown  by  looking  back  at  Hoover's 
work  in  food  conservation,  where  a  few  simple,  vital 
facts  were  spread  like  wildfire,  found  ready  acceptance, 
accomplished  the  apparently  impossible,  and  prevented 
the  loss  of  the  war,  already  privately  conceded  by  Lord 
Rhonda  on  account  of  the  assumed  inevitable  failure  of 
the  food  supply.  Something  like  that  can  be  done  in 
back-firing  against  the  social  conflagration. 

This  country  is  full  of  organizations.  There  are  clubs 
and  societies  by  the  thousand,  ostensibly  for  this,  that, 
and  the  other  thing,  but  most  of  them  in  eager  search 
for  a  really  interesting  object,  notwithstanding  their 
titles.  They  overlap,  and  their  members  touch  elbows 
constantly.  They  are  mostly  composed  of  rather  en- 
lightened people,  employers  of  others  in  large  and  small 
degree,  but  in  the  aggregate  enormous,  their  members 
moving  about  so  as  to  increase  the  points  of  contact  to 
an  extent  that  would  make  the  spreading  of  propaganda 
(if  such  spreading  should  become  interesting)  well-nigh 
perfect.  They  constitute  a  possible  means  of  combat- 
ing social  heresies  that  could  hardly  be  improved. 


The  Stanford  School  of  Mines* 

By  James  Perrin  Smith 

At  the  meeting  of  the  board  of  trustees  of  Stanford 
University  held  on  Mar.  28,  1919,  Theodore  J.  Hoover 
was  appointed  professor  of  mining  and  metallurgy.  This 
appointment  marks  a  new  period  in  the  development  of 
the  teaching  of  mining  and  metallurgy  at  the  university. 
Plans  are  now  being  formulated  so  that  these  subjects 
will  be  handled  under  Professor  Hoover's  direction, 
rather  than  in  close  association  with  geology,  as  has 
been  the  practice. 

The  aim  is  for  mining  and  metallurgy  to  be  organ- 
ized as  a  graduate  course  leading  to  the  degree  of  en- 
gineer of  mines.  Candidates  for  admission  will  be 
trained  largely  in  the  department  of  geology,  chemistry, 
engineering,  and  allied  subjects,  and  such  candidates  will 
present  as  qualifications  for  admission  the  degree  of 
A.  B.  from  Stanford  or  its  equivalent  from  some  other 
institution.  There  will  be  active  cooperation  with  the 
departments  of  geology,  chemistry,  and  others,  and  the 
pre-mining  courses  will  be  designed  to  give  prospective 
mining  engineers  a  broad  foundation  in  science,  lan- 
guage, English,  economics,  and  history,  upon  which  foun- 
dation will  be  superimposed  the  two  years'  work  leading 
up  to  the  degree  of  engineer  of  mines. 

Special  attention  will  be  given  to  the  mining  and 
metallurgy  of  the  metals,  and  emphasis  will  be  con- 
tinued on  the  branch  of  petroleum  technology.  In  ad- 
dition to  technical  education,  the  division  of  technical 
research,  as  it  applies  to  the  unsolved  problems  in  the 
utilization  of  the  natural  resources  of  California,  will 
receive  active  attention. 

Theodore  Hoover  was  born  at  West  Branch,  Iowa,  in 
1871.     He  attended  Friends'  Pacific  Academy,  at  New- 
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berg.  Ore.,  and  Penn  College  (Friends),  Oskaloosa. 
Iowa ;  and  was  graduated  from  Stanford  University 
with  the  degree  of  A.  B.,  peolnjry  and  mining,  in  1901. 
In  1902  he  was  assaver  for  the  Keystone  Consolidated 
Mining  Co.,  Amador  City,  Calif.  In  190.3  he  was  as- 
sistant .Tianager  of  the  Standard  Consolidated  Mining 
Co..  Bodie.  Calif.  In  1904-,'5  he  was  manager  for  the 
Standard  Consolidated  Mining  Co.,  Bodie.  Calif.  In 
1906  he  was  consulting  engineer  for  the  Cosmopolitan 
Proprietary.  Ltd..  in  London  and  Mexico.  In  1907 
he  was  general  manager  of  the  Minerals  Separation, 
Ltd.,  London. 

In  1910  Mr.  Hoover  was  made  consulting  engineer 
for  Minerals  Separation,  Ltd..  London.  It  was  during 
his  connection  with  the  latter  company  that  he  developed 
the  flotation  process  of  ore  concentration  and  applied 
it  successfully  to  the  treatment  of  the  ores  at  Broken 
Hill,  New  South  Wales.  This  period  also  gave  him  the 
opportunity  and  material  for  his  book  on  concentrating 
ores  by  flotation,  which  has  run  through  three  editions 
and  is  still  an  authoritative  text  on  this  art. 

During  1911-19  Mr.  Hoover  was  consulting  engineer 
at  No.  1.  London  Wall  Buildings.  London  Wall.  London, 
and  Mills  Buildiny  San  Francisco:  managing  director 
of  Zinc  Corporation,  Ltd.,  Lake  View  and  Oroya  Ex- 
ploration, Ltd.;  director  of  Star  Exploration.  Ltd.,  Oroya 
Links,  Ltd..  Oroville  Dredging  Co.,  Ltd..  Pato  Mines, 
Ltd.,  Nechi  Mines.  Ltd..  Mawchi  Mines,  Ltd.,  Granville 
Mining  Co.,  Ltd.,  Natomas  Land  and  Dredging  Trust, 
Ltd.;  chairman  of  Yuammi  Gold  Mines.  Ltd.,  Central 
American  Mines,  Ltd.,  Babilonia  Gold  Mines,  Ltd..  Car- 
non  Valley  Tin  Mines,  Ltd.;  president  Oroville  Dredg- 
ing, Ltd. :  consulting  engineer  Burma  Corporation.  Ltd., 
Messina  Development  Co.,  Ltd.  In  all  of  these  po-^iitions 
he  has  demonstrated  executive  and  administrative  abil- 
ity, combined  with  financial  and  engineering  skill.  In 
the  course  of  his  professional  work,  Mr.  Hoover  has 
traveled  extensively  in  Australia,  Mexico,  India.  Rus- 
sia, Finland,  Germany,  France,  and  Asia  Minor,  and 
has  thus  visited  practically  every  mining  center  in  thosi 
countries. 

As  an  undergraduate  Hoover  began  his  profe.ssional 
career  in  Amador  City,  as  assayer  at  the  famous  Key 
stone  mine,  in  Amador  County,  and  upon  graduation 
went  back  to  that  mine  on  the  technical  staff'.  Thus 
the  classic  Mother  Lode  was  his  training  school,  as 
it  was  of  his  brother,  H.  C.  Hoover,  of  W.  A.  Prichard. 
and  many  other  now  famous  engineers. 

About  this  time  an  event  happened  that  showed 
Hoover's  foresight.  He  was  on  a  visit  to  his  old  friends 
at  Stanford  and  asked  the  writer  of  this  review  to  go 
over  to  Waddell  Creek  on  a  fishing  trip.  On  reaching 
Waddell  we  did  actually  fish,  but  Hoover  disclosed  to 
me  that  the  primary  object  was  not  to  fish  but  to  look 
over  the  land.  He  hoped  .some  day  to  be  able  to  retire 
from  active  work  in  his  profession,  and  wished  to  find 
a  suitable  place  for  a  cnuntr>'  home  that  would  be  at 
the  iiame  time  a  profitable  investment  and  a  desirable 
place  in  which  to  live.  We  agreed  that  he  had  found  it. 
Then  both  kept  (luiet  aliout  it,  and  nearly  ten  years  Inter 
Hoover  Ixiughf  the  plnre. 

In  the  meantime  Hoover  went  about  his  business,  be- 
coming in  turn  manager  of  the  various  mines  in  different 
parts  of  the  world  already  mentionetl.  As  soon  as  it 
was  possible.  Hoover  left  the  wearing  work  of  foreign 
travel  and  turned  back  to  Waddell  Creek,  realizing  the 
dream  of  his  student  days,  building  up  a  model  ranch 


and  country  home,  where  he  raises  his  own  cattle,  sees 
the  deer  feeding  on  the  hills,  and  catches  trout  out  of 
the  clear  waters  of  Waddell  Creek  that  caught  his  fancy 
in  the  old  days. 

Copper  Country  Mine  Inspectors  Meet 

A  conference  of  Michigan  county  mine  inspectors  and 
safety  engineers  was  held  at  Houghton,  Mich.,  on  Apr. 
23,  24,  and  2.5,  the  meeting  having  been  arranged  by 
B.  0.  Pickard,  representing  the  Bureau  of  Mines  in  the 
Lake  Superior  district,  and  F.  W.  Sperr,  professor  of 
mining  at  the  Michigan  College  of  Mines. 

One  of  the  principal  subjects  di.scussed  was  that  of 
standardized  mine-inspection  reports,  by  means  of  which 
it  will  be  po.ssible  to  obtain  a  comprehensive  idea  of  all 
accidents  occurring  in  a  state  or  a  large  mining  di.strict. 
Mr.  Pickard  believed  that  the  report  of  the  Marquette 
County  inspector,  one  in  use  for  years,  is  the  best  suited 
to  the  needs  of  all.  It  differs  from  the  Houghton  Coun- 
ty report—  for  example,  in  that  it  includes  accidents 
other  than  fatal  ones  underground  and  also  separately 
reports  on   fatal,  serious,  and  slight  accidents  on   sur- 
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face.  The  sample  report  submitted  showed  that  in  Mar 
quette  County  mining  there  are  nearly  as  many  fatal 
accidents  on  surface  as  there  are  underground. 

The  Michigan  mine  inspectors  are  handicapped  by  the 
lack  of  state  supervision,  or.  rather,  of  a  central  state 
authority  to  which  they  should  report  and  to  which  they 
should  look  for  vruidance.  If  appears  that  the  making 
of  an  annual  report  by  a  mine  inspector  is  not  com- 
pulsory as  a  state  matter.  Where  the  county  boards  of 
super\-isors  do  not  require  it,  the  inspector  makes  no 
report,  or  one  that  is  perfunctory  and  insufficient.  The 
deficiency  has  been  supplied  in  late  years  l)y  the  Bureau 
of  Mines,  which  is  a  guide  and  aid  to  the  inspector. 

A  photograph  of  those  attending  the  conference  is 
reproduced  herewith.  In  the  foreground  is  a  group  of 
Michigan  College  of  Mines  students,  who  demonstrated 
the  use  of  ox>  gen  helmets.  In  the  center  of  the  picture 
is  C  E.  .lulihn,  superintendent  of  the  Bureau  of  Mines 
experiment  station  at  the  University  of  Minnesota. 
Others  attending  the  meeting  were:  H.  C.  Juseen, 
Negaunee;  G.  H.  I.nhneis.  Virginia,  Minn.;  Theodore 
Roy,  Hurley,  Wis..  Republic  Iron  and  Steel  Co.;  Byron 
D.  Shove,  Ironwood,  Oliver  Iron  Mining  Co.;  John 
Brinkman,    Keweenaw  County;   Gust    Heikkila.   Kewee- 
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naw  County;  J.  P.  Chappie,  Iron  Mountain,  Oliver  Iron 
Mining  Co.;  James  Yelland,  Marquette  County;  Frank 
Larson,  Dickinson  County;  Fred  B.  Mitchell.  Iron  Coun- 
ty; Henry  J.  King,  Alfred  James,  Houghton  County; 
Thomas  Thompson.  Palatka,  Pickands,  Mather  &  Co.; 
F.  0.  Bailey,  Calumet  &  Hecla;  Robert  Eva,  Ontonagon 
County. 


Carranza's  Oil-Lands  Policy 

The  Mexican  Congress  convened  on  May  1.  and  late 
press  dispatches  indicate  that  President  Carranza  has 
outlined  an  important  program.  That  part  of  Carranza's 
message  dealing  with  the  petroleum  and  mining  industry 
is  given  in  the  following  paragraphs,  which  are  re- 
printed from  the  New  York  Tribune: 

"The  formation  of  a  petroleum  organic  law,  and  one 
concerning  combustible  minerals,  becomes  more  vital 
every  day.  Fortunately,  the  senators  and  members  of 
the  Chamber  of  Deputies  share  in  the  executive's  desire 
to  consolidate  the  sources  of  natural  riches  in  accordance 
with  law  and  equity.  When  we  suggested  the  regulation 
of  law  and  equity  and  asked  for  a  revision  of  Article  27 
of  the  Constitution  (which  nationalizes  certain  national 
resources,  particularly  petroleum  lands),  we  were  far 
from  suggesting  a  rigid  system  which  would  entail  the 
absorption  of  these  properties  by  the  state  and  so 
damage  foreign  business  men. 

"It  is  planned  precisely  to  destroy  any  special  priv- 
ilege and  to  equalize  the  judicial  status  of  ^Mexican  cit- 
izens and  subjects  of  other  countries,  without  the  na- 
tion claiming  more  preeminence  than  that  given  by  na- 
tional sovereignty,  which  rights  nobody  has  brought  up 
for  discussion  in  connection  with  other  sources  of  riches 
of  which  Mexico  is  an  exceptional  producer,  such  as 
mining,  for  example.  Nothing  can  be  discovered  in  the 
projected  law,  even  by  examining  the  sections  which 
might  be  judged  the  most  radical,  that  is  not  contained 
in  previous  legislation  or  in  the  statutes  of  colonial 
times  (during  Spanish  domination).  The  rights  of 
third  parties  which  have  been  acquired  in  equitable 
form  would  be  respected  by  the  proposed  law  when 
those  rights  have  a  basis  not  contrarj'  to  our  laws.  This 
measure  deserves  the  sanction  of  Congress. 

"The  participation  of  the  state  under  the  proposed 
law  is  less  than  that  imposed  by  other  nations  for  pe- 
troleum production.  With  regard  to  the  laws  for  the 
public  welfare  and  private  well-being  of  the  people,  the 
executive  power  has  had  no  other  guide  than  strict 
equity." 

Mining  in  Chihuahua 

The  State  of  Chihuahua  is  the  largest  in  Mexico,  com- 
prising an  area  of  90,000  square  miles  and  having  a 
population  of  about  275,000,  says  a  consular  report. 
Economic  conditions  were  better  in  1918  than  in  either 
1916  or  1917,  as  the  reduction  of  bandit  activity  per- 
mitted the  reopening  of  the  large  smeltery  at  Chi- 
huahua and  a  number  of  the  larger  silver  and  lead 
mines  at  or  near  Chihuahua,  Parral,  Santa  Eulalia,  and 
Cusihuiriachic. 

When  the  roving  bandits  in  the  state  are  suppressed, 
and  mines  and  farms  can  be  worked  in  safety,  there 
will  be  unusua'  demands  for  mining  machinery  and 
supplies,  agricultural  implements,  hardware,  and  railway 
equipment  and  supplies,  as  it  is  the  general  belief  that 
the   Chihuahua   mining   camps  will  then   enter  upon   a 


period  of  prosperity  such  as  they  have  never  before 
experienced. 

Chihuahua  is  considered  the  richest  state  in  Mexico 
in  mineral  resources;  consequently,  the  leading  industry 
is  the  mining  and  smelting  of  silver,  gold,  lead,  copper, 
zinc,  and,  during  the  last  year,  manganese.  It  was 
possible  in  1918  to  work  only  those  mines  at  or  near 
large  mining  camps.  Several  mines  which  had  been 
closed  for  some  time  reopened  during  the  year,  and  their 
output,  added  to  the  increased  production  later  in  the 
year  of  the  other  mines  which  were  operating,  made 
the  total  for  the  last  six  months  about  twice  that  of 
the  first  half  of  the  year. 

The  estimated  contents  of  ores  and  bullion  declared 
at  Chihuahua  during  nine  months  of  1918  and  the  entire 
year  of  1915  were:  Copper— 1915,  o8,943  lb.;  1918, 
15,225  lb.;  gold— 1915,  31,691  oz.;  1918,  9604  oz.;  lead 
1915,  20,620,885  lb.;  1918,  35,715,232  lb.;  silver— 1915, 
6,445,680  oz.;  1918,  4,341,376  oz.;  zinc— 1915,  5,639,- 
017  pounds. 

The  American  Smelting  and  Refining  Co.'s  smeltery 
was  reopened  in  April  after  having  been  closed  for  two 
years,  and  continued  operations  throughout  the  year  at 
full  capacity  and  without  interruptions,  smelting  about 
240,000  tons  of  ore.  Most  of  the  mines  are  dependent 
upon  it  and  would  not  be  able  to  run  were  it  closed.  All 
the  concrete  work  necessary  for  the  mechanical  handling 
of  large  quantities  of  ore  was  completed.  When  the 
present  plans  are  finally  completed  this  district  v/ill 
possess  the  largest  lead  smeltery  in  the  world.  The 
plant  w^as  built  at  a  cost  of  about  $1,000,000,  U.  S. 
currency,  and  the  improvements  and  enlargements  under 
construction  call  for  an  additional  outlay  of  $2,000,- 
000,  almost  half  of  which  expenditure  for  betterments 
was  made  last  year. 

The  San  Francisco  Mines  of  Mexico  (British),  situated 
in  the  Parral  district,  installed  and  began  operating 
a  flotation  process  mill  in  1918.  The  Cusi  Mining  Co. 
(American),  at  Cusihuiriachic,  started  construction  on 
a  similar  mill  for  the  flotation  of  its  lower-grade  silver 
ores.  The  large  Canadian  power  and  irrigation  com- 
pany, Cia.  Agricola  y  de  Fuerza  Electrica  del  Rio 
Conchos,  extended  distribution  power  lines  from  Parral 
to  the  following  mining  camps:  San  Francisco  del 
Oro,  Santa  Barbara,  and  Minas  Nuevas. 


Alaska  Gold  Miijes  Co. 

The  seventh  annual  report  of  the  Alaska  Gold  Mines 
Co.,  for  the  year  ended  Dec.  31,  1918,  shows  that  1,285,- 
445  tons  of  ore  was  milled,  containing  gold  of  an 
average  value  of  $1.09  per  ton.  The  extraction 
amounted  to  81  ""c  and  the  operating  expenses  to  96c. 
per  ton.  A  net  loss  of  8c.  per  ton  was,  therefore,  re- 
corded. An  increase  in  operating  expenses  of  19c.  per 
ton  was  due  to  low  tonnage  treated  during  the  period; 
there  was  an  increase  in  the  cost  of  supplies  of  16.75%, 
of  wages  12Tf-,  and  a  lack  of  skilled  operators. 

By  the  end  of  February,  1919,  the  tonnage  being 
handled  had  risen  to  6000  per  day,  and  a  correspond- 
ing reduction  in  operating  costs  may  be  anticipated 
during  1919.  Broken  ore  in  the  stopes  has  been  esti- 
mated at  2,000,000  tons.  The  tonnage  in  reserve, 
broken  and  unbroken,  but  prospected  and  prepared  in 
the  block  of  ground  between  No.  2  shaft  a.id  the  west 
end  of  the  property  above  No.  13  level,  is  estimated 
at  6.323,117,  with  a  gold  content  valued  at  $1.02  per  ton. 
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The  Geophone 


THE  geophone,  a  "listening"  instrument  invented 
by  the  French  to  detect  enemy  sapping  and  un- 
derground mining  operations  and  for  ascertain- 
ing the  position  of  enemy  artillery,  is  now  being  used 
by  the  Bureau  of  Mines  as  a  possible  aid  in  establish- 
ing the  location  of  miners  who  have  been  entombed 
after  a  disaster.  The  instrument  was  developed  by 
United  States  engineers  during  the  war,  and  is  now 
used  by  the  Bureau  according  to  plans  drawn  by  these 
engineers. 

Alan  Leighton,  assistant  chemist  of  the  Bureau,  who 
now  has  charge  of  these  investigations,  has  given  the 
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DETAIL  OF  GEOPHONK  CONSTRUCTION 

following  Statement  of  general  information  regarding 
the  geophone: 

The  instrument,  though  small,  is  essentially  a  seis- 
mograph. It  consists  of  an  iron  ring  about  3^  in.  in 
diameter,  within  the  center  of  which  is  suspended  a 
lead  disk  which  is  fastened  by  a  single  bolt  through 
two  mica  disks,  one  of  which  covers  the  top  and  the 
other  the  bottom  of  the  ring.  There  are,  in  addition, 
two  brass  cap  pieces,  the  top  one  having  an  opening 
in  its  center,  to  which  is  fastened  a  rubber  tube,  leading 
to  a  stethoscopic  ear  piece.  The  cap  pieces  are  fastened 
with  bolts  to  the  iron  ring  and  serve  also  to  hold  tlie 
mica  disks  in  place. 

If  the  instrument  is  placed  on  the  ground,  and  any 
one  is  pounding  or  digging  in  the  vicinity,  energy  is 
transmitted  as  wave  motion  to  the  earth,  and  the  earth- 
waves  shake  the  geophone  case.  The  lead  weight,  on 
account  of  its  ma.ss  and  because  it  is  suspended  between 
the  mica  sheets,  remains  comparatively  motionless.  The 
result  is  that  a  compression  and  rarefication  of  the  air 
in  the  instrument  takes  place.  As  the  rubber  tube 
leading  to  the  stethfcscopic  ear  piece  is  connected  with 
this  space  in  the  geophone,  this  rarefication  and  com- 
pression is  carried  to  the  ear  drum.  Usually  two  in- 
struments are  employed,  one  for  each  ear. 

When  the  two  instruments  are  used,  it  has  been  found 
that  the  sound  is  apparently  louder  from  the  instrument 
nearer  to  its  source.  It  is  evident,  then,  that  by  mov- 
ing the  instruments  properly  a  point  can  be  found  when 
the  .sound  will  be  of  the  same  apparent  intensitv  in 
both  ears.  The  direction  of  the  sound  is  then  on  a 
perpendicular  to  the  line  connecting  the  centers  of  the 
two  instruments  either  in  front  of  or  behind  the  ob- 
jierver.  Further  observation  will  show  which  side. 
Approximate  direction  is    then  accurately  determined. 

During  the  period  of  the  wmi,  engineers  of  the  Mining 
Division  of  the  Bureau  of  Mines  were  engaged  in  deter- 
mining the  distance  through  the  clay,  shale,  coal,  and 
tnc  mine  cover  that  different  mining  machines  could  be 
heard.  Measurements  were  made,  also,  of  the  energy 
required  in  blows  that  could  be  heard  for  definite  dis- 


tances through  clay,  .'hale,  and  coal,  as  well  as  the 
distances  at  which  the  shock  waves  resulting  from  the 
discharge  of  various  explosives  could  be  audibly 
recorded. 

In  this  connection  it  was  found  that  sounds  were 
transmitted  only  about  half  as  far  in  clay  as  in  shale 
strata,  and  about  one  quarter  as  far  in  clay  as  in  coal. 
The  sensitiveness  of  the  instrument  is  such  that  pound- 
ing with  a  pick  on  the  bituminous  coal  can  be  detected 
for  a  distance  of  900  ft.,  and  the  direction  determined, 
and  pounding  with  a  sledge  can  be  heard  as  far  as 
1150  ft.  The.se  measurements  were  made  in  the  Pitts- 
burgh coal  seam  in  the  vicinity  of  Pittsburgh,  where 
the  coal  is  somewhat  harder  than  in  most  other  bitu- 
minous coal  beds.  The  explosion  of  a  1-oz.  charge  of 
dynamite  was  detected  a  distance  of  over  2000  ft. 
through  shale  .strata.  One  interesting  feature  of  the 
instruments  is  that  the  sound  as  transmitted  to  the 
ear  is  markedly  characteristic  of  the  instrument  pro- 
ducing the  sound. 

It  is  thought  that  the  geophone  will  be  of  value  to 
mine  rescue  crews  who  may  be  entering  mines  for 
e.xploration  and  for  the  purpo.se  of  finding  miners  who 
mav  have  been  entombed  after  a  disaster.     The  tests 
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SO  far  made  in  the  vicinity  of  Pittsburgh  show  that  a 
man  pounding  on  the  coal  rib  with  a  pick,  piece  of 
timber,  or  «  sledge  can  be  detected  and  his  position 
determined  from  a  point  GOO  to  1200  ft.  di.stant.  The 
distance  depends  mainly  on  the  character  of  the  coal 
upon  which  the  man  is  pounding,  and  intervening  rooms 
and  entries  v«>eni  to  have  surprisingly  little  effect  upon 
the  distance  'ir  thv  determination  of  direction. 

pounding  ••'th  .i  sledge  can  be  heard  from  200  to 
.100  ft.  throu"*^  the  mine  cover,  the  di.stance  depending 
upon  climAtic  conditions,  as  wind  interferes  greatly  with 
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the  successful  operation  of  the  instruments.  A  study 
is  also  being  made  of  the  distances  that  pounding  on 
rails  and  pipes  can  be  heard.  As  rails  are  generally 
buried  in  the  earth  or  dust  on  the  entries  of  a  mine, 
and  because  this  dust  damps  the  transmission  of  the 
sound,  it  is  not  transmitted  well.  The  same  is  true  of 
pipe  lines.  However,  if  pipe  lines  are  not  buried,  but 
are  laid  on  blocks  and  ties,  pounding  can  be  heard  for 
great  distances.  So  far  no  lines  have  been  found  long 
enough  to  show  the  limit  of  the  geophones.  It  is  kno\vn, 
however,  that  the  ear  can  detect,  without  artificial  aid, 
sounds  made  more  than  2000  ft.  distant. 

In  metal  mines,  expensive  surveys  sometimes  have  to 
be  made,  so  that  approaching  tunnel  headings  may  be 
brought  together  accurately.  As  direction  can  be  deter- 
mined so  well  with  the  geophones,  it  is  thought  that 
they  can  be  utilized  to  advantage  to  guide  such  work. 
It  would  simply  be  necessary  to  go  into  each  heading 
and  determine  the  direction  from  which  pounding  in 
the  other  heading  was  coming. 


Credits  to  Foreign  Purchasers 

Charles  H.  Sabin,  president  of  the  Guaranty  Trust 
Co.  of  New  York,  in  a  statement  issued  on  Apr.  19, 
calls  attention  to  the  advisability  of  granting  more  lib- 
eral credits  to  foreign  purchasers  of  American  products. 
Mr.  Sabin  advocates  the  meeting  of  international  com- 
petition by  the  extension  of  longer  credits  than  Amer- 
ican  business    men   have   given   heretofore,    and    says : 

"The  war  forced  us  into  the  world  markets  on  a  scale 
not  before  dreamed  possible.  We  are  beginning  to  realize 
that  our  national  prosperity  is  materially  dependent 
upon  the  continuation  of  our  vastly  increased  produc- 
tion, which  exceeds  the  requirements  of  our  own  market 
and  must  continue  to  find  an  adequate  outlet  elsewhere. 
But,  owing  to  the  war,  other  peoples  cannot  pay  us 
on  practically  a  cash  basis  for  the  goods  which  the.\ 
want  to  purchase  from  us,  and  which  they  sorely  need. 
Consequently,  we  must  allow  them  more  time  in  which 
to  meet  their  obligations.  We  must  revise  our  point  of 
view  about  foreign  credits.  Our  banks  can  no  longer 
restrict  such  credits  to  60,  90,  or  120  days,  and  render 
to  manufacturers  and  exporters  the  service  which  the 
present  readjustment  period  makes  imperative. 

"England  and  Germany  built  up  their  great  foreign 
trade  prior  to  1914  largely  by  making  six  months'  time 
the  selling  basis  for  their  goods.  If  we  are  to  hold  our 
own  in  foreign  trade,  we  must  profit  by  the  experience 
of  other  countries  and  adapt  ourselves  to  the  needs  of 
the  present  situation.  The  war  has  taught  us  many 
lessons ;  peace  will  teach  us  more.  We  have  learned,  for 
instance,  that  our  existing  banking  system  is  the 
strongest  in  the  woi-ld.  But  we  must  develop  greater 
elasticity  in  our  banking  methods,  particularly  with 
regard  to  credits  for  fostering  foreign  trade.  This  is 
especially  demanded  in  the  selling  of  manufactured 
articles  overseas,  although  it  holds  true  to  some  extent 
in  the  selling  of  raw  materials  also. 

"The  recent  unpegging  of  sterling  and  franc  exchange 
has  made  clear  to  us  the  condition  which  is  bound  to 
prevail  if  we  continue  to  insist  upon  the  short-term 
credits  which  we  have  held  to  in  the  past.  When  the 
British  and  French  governments  withdrew  their  sup- 
port to  sterling  and  franc  exchange,  respectively,  the 
tendency  was  to  put  the  American  dollar  at  a  premium 
in  England  and  France,  which  means  that  it  takes  more 


francs  and  shillings  to  equal  a  dollar,  and,  consequently, 
less  imported  goods  can  be  purchased  for  an  American 
dollar  in  those  countries  than  was  possible  prior  to  the 
unpegging  of  the  exchanges.  This  will  tend  to  dis- 
courage the  buying  of  American  goods,  and  eventually 
will  result  in  serious  curtailment  of  our  foreign  trade 
unless  we  counteract  that  tendency  by  extending  credits 
for  a  suflficient  period  to  enable  purchasers  of  our  prod- 
ucts abroad  to  pay  us  at  a  more  convenient  time." 


A  Portable  Electric  Drill 

The  outstanding  feature  of  the  ^-in.  portable  electric 
drill  shown  in  the  illustration  is  its  method  of  control, 
the  "pistol  grip  and  trigger  switch,"  which  make  it 
possible  to  handle  the  drill  in  the  same  manner  that 
an  automatic  pistol  is  grasped — one  pull  on  the  trig- 
ger turns  the  current  on  and  the  next  pull  turns  it  off. 
This  arrangement  enables  the  operator  to  control  the 
drill  practically  automatically,  without  having  to  change 
the  po.'iition  of  his  hands  to  manipulate  the  switch.  An 
indicator  is  provided  showing  when  the  switch  is  on 
and  when  it  is  off. 

The  drill  is  equipped  with  a  ^-hp.  motor.  Its  full- 
load  current  consumption  is  about  700  watts,  and  the 
no-load  speed  600  r.p.m.  The  housing  is  of  aluminum 
alloy,  completely  enclosing  the  motor  and  gears,  and  the 
total  weight   of   the   machine   is   21  i    lb.     The   electric 
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motor  is  series  compensated  wound,  interpolar  type,  and 
uses  direct  current  or  25-,  40-,  or  60-cycle  alternating 
current,  and  will  operate  from  any  two  wires  of  a  three- 
phase  circuit.  Motor  is  air-cooled  by  means  of  a  cen- 
trifugal fan  mounted  on  the  armature  shaft,  which 
draws  air  in  at  one  end  of  the  motor  and  expels  it  at 
the  other.  The  gears  are  cut  from  high-carbon  steel, 
mounted  on  ground  shafts,  and  operate  in  grease  in  a 
separate  grease-tight  compartment.  The  drill  spindle 
runs  in  a  long  bronze  bushing  against  a  ball  thrust  bear- 
ing. The  commutator  end  cover  is  entirely  separate  from 
the  armature  shaft  bearing,  and  is,  therefore,  easily  re- 
movable for  inspection  and  adjustment  of  brushes.  This 
also  eliminates  the  possibility  of  the  armature  shaft 
binding  in  the  bearing,  in  case  the  end  cover  is  acci- 
dentally distorted  by  dropping  the  drill  or  by  exerting 
excess  pressure  on  the  feed  screw.  The  drill  is  manu- 
factured by  the  Black  &  Decker  Manufacturing  Co., 
Baltimore,  Md. 
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Future  of  the  Quicksilver-Mining 
Industry  in  the  United  States* 

By  F.  L.  Ransome 

An  appraisal  of  the  quicksilver  resources  of  the 
United  States  based  on  actual  measurements  and  esti- 
mates of  the  quantity  of  ore  available  in  individual  de- 
posits presents  insuperable  practical  difficulties.  The 
best  that  can  be  done  is  to  reach  a  rough  conclusion 
from  the  history  of  the  industry  and  from  general  knowl- 
edge and  impressions  of  its  present  status  and  of  the 
condition  of  known  deposits.  It  is  also  necessary  to 
take  into  account  the  probability  of  the  discovery  of 
new  deposits  and  of  improvements  in  metallurgy. 

Records  show  that  quicksilver  mining  in  the  United 
States  has  generally  declined  since  1877,  when  the  do- 
mestic production  reached  its  peak,  with  79,395  flasks. 
The  output  sank  in  1914  to  16..'i48  flasks.  Although  not 
uniformly  retrogressive,  the  decline  was  on  the  whole 
fairly  regular  and  on  this  account  the  more  ominous. 

The  price  has  not  declined  at  the  same  rate  as  the 
output.  In  1877,  the  year  of  maximum  yield,  quicksilver 
was  worth  only  $37.30  a  flask.  In  1890  it  had  risen  to 
$.52.50  a  flask,  and  in  1914  it  was  $49.05  a  flask.  Pro- 
duction has  failed  to  respond  to  the  stimulation  of 
moderate  increases  in  price,  and  the  conclusion  that  the 
supply  of  ore  has  on  the  whole  been  decreasing  in  tenor 
and  available  quantity  since  1877  appears  to  be  war- 
ranted by  the  historical  record.  It  is  true  that  under  the 
influence  of  unprecedentedly  high  prices  during  the  re- 
cent war  years  the  production  rose  to  .36,1.59  flasks  in 
1917.  This  increase,  however,  was  not  accompanied  by 
the  discovery  of  any  large  ne%v  sources  of  supply,  and 
that  the  domestic  output  of  quicksilver  must  decline 
from  the  point  reached  in  191?  appears  inevitable. 

U.  S.  Quicksilver  Deposits  Are  Not  Large 
A  wide  survey  of  the  known  quicksilver  deposits  of 
the  country  confirms  the  conclusion  drawn  from  histori- 
cal and  statistical  data.  The  deposits,  with  few  excep- 
tions, are  not  large,  most  of  them  probably  do  not  ex- 
tend to  great  depth,  and  many  of  them  are  of  decidedly 
superficial  character.  Even  if  the  ore  at  certain  locali- 
ties does  continue  to  a  depth  of  1000  ft.  or  more,  some  of 
the  deeper  orebodies,  in  consequence  of  their  irregular- 
ity and  lack  of  continuity,  are  likely  to  remain  undis- 
covered. Certain  mines  at  present  the  most  productive 
have  in  all  probability  passed  their  period  of  greatest 
yield,  although  there  is  still  a  possibility  that  the  dis- 
covery of  new  orebodies  may  restore  them  temporarily 
to  something  like  their  former  activity. 

There  are  in  California  a  large  number  of  old  quick- 
silver mines  which  have  been  productive,  but  which  have 
lain  idle  for  years  and  which  even  the  unprecedented 
prices  obtainable  for  quicksilver  during  the  last  three 
years  failed  to  revivify.  Some  of  these  are  probably 
exhausted.  Others  contain  orebodies  or  at  least  material 
that  carries  some  quicksilver,  and  these  mines  will  some 
djiy  be  reopened.  For  most  of  them,  however,  this  is 
not  likely  to  happen  in  the  near  future  under  any  con- 
ditions that  can  now  be  foreseen.  They  will  probably 
remain  undisturbed  until  the  higher  grade  and  more 
accessible  deposits  of  the  world  are  exhausted. 

During  the  last  20  years  comparatively  few  new  quick- 
silver deposits  have  been  found,  and  only  four  or  five 
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of  these  have  produced  more  than  a  few  hundred  flasks 
each.  Of  the  total  domestic  production  of  36,159  flasks 
in  1917,  fewer  than  600  flasks  came  from  new  mines 
opened  during  the  war  period,  and  not  one  of  these 
promises  to  develop  a  production  of  1000  flasks  or  more 
annually.  The  exploitation  of  the  Terlingua  district 
represents  a  notable  modern  addition  to  the  known  quick- 
siK-er  resources  of  the  country.  Other  regions  capable 
of  as  great  or  greater  production  may  be  awaiting  dis- 
covery, but  as  years  pass  the  possibility  is  diminishing, 
and  it  is  now  hardly  probable  that  any  other  locality 
with  the  potential  productivity  of  the  Terlingua  district 
will  be  discovered  in  the  country. 

It  appears,  on  the  whole,  that  quicksilver  mining  in 
the  United  States  must  be  regarded  as  a  declining  indus- 
try, in  which,  however,  there  is  still  opportunity  for  in- 
dividual success,  not  only  in  working  known  deposits 
but  in  discovering  and  devoloping  new  ones.  During  the 
next  10  years  the  annual  output  may  be  expected  to  fall 
to  15,000  flasks  or  less.  Prices,  of  course,  will  affect  the 
output,  but  they  cannot  change  the  physical  conditions 
upon  which  production  fundamentally  depends.  The 
high  prices  obtainable  during  the  war  nearly  tripled 
the  annual  output,  but  the  same  or  even  higher  prices 
could  not  again  produce  the  same  result. 

The  price  of , quicksilver  in  the  United  States  during 
the  next  few  years  will  depend  upon  so  many  uncer- 
tain factors  that  prediction  is  extremely  hazardous. 
Among  the  determining  conditions  may  be  mentioned 
changes  in  the  uses  of  quicksilver,  the  cost  of  labor  and 
supplies,  the  quantity  and  price  of  foreign  quicksilver 
available,  and  tariff  legislation.  The  decline  of  domes- 
tic production,  of  course,  makes  for  higher  prices.  With 
the  coming  of  peace  there  will  be  less  quicksilver  re- 
quired for  war  purposes,  although  some  of  the  modem 
applications  that  sprang  from  the  exigencies  of  war  are 
likely  to  persist.  It  is  believed  that  the  industrial  con- 
sumption of  quicksilver  will  be  greater  after  the  war 
than  it  was  before,  and  will  continue  to  increase  until 
diminishing  supply  and  rising  price  force  the  extensive 
employment  of  substitutes. 

Quicksilver  can  undoubtedly  be  produced  more  cheaply 
abroad,  especially  in  Spain,  than  in  the  United  States, 
but  it  is  doubtful  whether  this  country  will  in  the  near 
future  be  deluged  with  foreign  quicksilver  to  the  extent 
feared  by  some  domestic  producers.  Self-interest  alone 
on  the  part  of  importers  and  foreign  dealers  would 
seem  to  preclude  an  attempt  to  lower  the  price  in  this 
country  to  anything  near  the  cost  of  production  in 
Spain. 

Quicksilver   Industry  and  Import  Duty 

The  plan  of  attempting  to  maintain  the  quicksilver- 
mining  industry  in  the  United  States  by  a  high  duty 
on  imported  metal  has  many  advocates  among  the  quick- 
silver producers,  whose  representatives  at  a  hearing 
held  by  the  Tariff  Commission  in  San  Francisco  in 
.June,  1918,  asked  for  a  duty  of  $35  a  flask  in  addition 
to  the  present  lO'^r  ad  ralorcm.  Such  a  duty  would  in- 
crease the  profits  of  some  of  the  larger  mines,  but  would 
not  transform  a  declining  industry  into  a  growing  and 
self-supporting  one.  It  is  doubtful  whether  there  is 
any  wisdom  in  attempting  to  foster  quicksilver  mining 
by  a  high  import  duty  the  effect  of  which  would  be  to 
levy  a  tax  on  all  users  of  quicksilver  for  the  benefit  of 
a  small  group  of  producers,  and  it  is  still  more  doubtful 
whether  the  people  of  tlie  United  States  would  submit 


May  17,  1919 


ENGINEERING  AND  MINING  JOURNAL 


877 


to  this  tax.  It  has  been  urged  that  as  quicksilver  is 
essential  in  warfare,  the  mining  of  quicksilver  should 
be  stimulated  by  tariff  protection.  This  might  be  an 
excellent  argument  were  American  quicksilver  supplies 
without  limit,  but  inasmuch  as  they  are  in  process  of 
exhaustion  it  is  difficult  for  one  who  looks  at  the  ques- 
tion impartially  to  see  why  the  Government  should 
hasten  the  approach  of  that  day  when  there  shall  be  no 
more  quicksilver  ore  to  mine  rather  than  purchase 
quicksilver  where  it  can  be  bought  cheaply,  store  it  as 
an  immediately  available  reserve  supply  against  the 
next  war,  which  it  is  hoped  may  never  come,  and  rely 
as  a  final  resource  upon  those  mines  in  which  some  ore, 
that  would  have  been  taken  out  under  suffcient  govern- 
mental encouragement,  may  yet  remain  to  be  of  service 
in  a  great  emergency. 

[A  further  contribution  to  this  subject,  in  the  form 
of  a  letter  to  the  vice-chairman  of  the  U.  S.  Tariff  Com- 
mission, appears  in  another  part  of  this  issue. — Editor.] 


Wages  and  Labor  Conditions  in 
Gold  Mining* 

A  committee  appointed  by  the  Secretary  of  the  In- 
terior to  study  the  gold  situation  in  the  United  States, 
of  which  Hennen  Jennings  was  chairman,  submitted  its 
report  to  the  Secretary  on  Oct.  30,  1918.  The  report, 
which  will  soon  be  printed  by  the  Bureau  of  Mines, 
contains  some  interesting  information  bearing  upon  the 
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from  10  to  40'^c  lower  than  the  normal  number  employed. 
In  the  Cripple  Creek  district,  Colorado,  one  of  the  larger 
companies  was  running  at  54%  of  its  minimum  require- 
ments for  maintaining  normal  production  and  develop- 
ment. The  number  of  persons  employed  in  gold  mining 
in  the  gold-producing  states  in  1916  was  42,942;  this  had 
declined  to  34,277  in  1917. 

Estimates  by  producers  regarding  the  efficiency  of 
present-day  labor  in  the  gold  mines  are  to  the  effect 
that  labor  is  10  to  50%  less  efficient  than  under  former 
conditions.  These  are  rough  approximations  and  no 
data  are  presented  to  show  the  present  per-man  per-day 
production  as  compared  with  that  in  the  past. 

One  of  the  principal  causes  for  the  waning  supply  of 
labor  in  gold  mining  has  been  that  of  increasing  wages 
in  the  face  of  a  uniform  price  for  gold,  which  is  fixed 
by  law.  The  report  presents  an  interesting  comparative 
tabulation  of  miners'  wages  as  received  in  certain 
branches  of  the  metal-mining  industries  where  gold  is 
produced  either  directly  or  as  a  byproduct.  This  table 
was  prepared  by  an  engineer  of  the  California  Metal 
Producers'  Association.  The  wages  shown  are  for  the 
month  of  September  in  each  of  the  years  1913  to  1918, 
inclusive. 

The  committee  makes  certain  recommendations  af- 
fecting the  labor  supply,  but  these  were  made  during  the 
period  of  war  and  have  at  present  lost  their  applicabil- 
ity somewhat.  It  was  recommended,  for  instance,  that 
exemption  from  the  draft  and  deferred  classification  be 
more  generally  applied  to  those  desiring  to  enter  the 

AL  MINING  WHERE  GOLD  IS  A  PRODUCT  OR  BYPRODUCT, 
1913  TO   1918 
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labor  situation  in  the  gold-mining  industry  of  the  Unit- 
ed States. 

The  rated  production  of  gold  in  the  United  States  in 
the  last  25  years  has  not  kept  pace  with  the  production 
of  coal,  iron,  copper,  or  petroleum,  or  the  rapid  growth 
of  bank  deposits.  The  principal  cause  of  this  relative  de- 
cline in  gold  production  is  ascribed  by  the  committee  as 
being  due  to  the  shortage  of  labor.  Other  causes  are 
mentioned,  such  as  the  lower  efficiency  of  available  labor, 
the  great  increase  in  the  cost  of  supplies,  and  the  higher 
cost  of  power.  Depletion  of  certain  ore  deposits  and 
the  lower  grade  of  ore  mined  in  others  have  also  been 
factors.  It  was  reported  that  large  gold  mines  in  Cal- 
ifornia were   under  operation   with   a   supply   of  labor 
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industry.  The  U.  S.  Employment  Service,  it  was  sug- 
gested, could  arrange  to  return  experienced  men  to  the 
mines,  and  the  Government  could  permit  the  return  of 
drafted  men  on  furlough  to  work  at  gold  mines,  or  might 
detail  sufficient  numbers  of  the  men  from  selective-draft 
reserves  for  the  same  work.  The  committee  in  conclu- 
sion recommends  a  thorough  study  of  the  mining  in- 
dustry with  a  view  to  improving  mining  conditions. 


♦Extracted  rrmn   Monthlu   Labor  ftevi 


The  E.xportation  of  Gold  From  Brazil,  states  a  consulat 
report,  was  prohibited  in  1917,  and  the  output  of  the  two 
large  gold  mines  under  British  control,  which  formerly 
went  to  England  (and  in  1916  to  the  United  States  wher 
that  country  was  sending  large  supplies  of  war  material 
to  the  .A.llies),  has  since  remained  in  Brazil.  The  aver, 
age  annual  export  of  gold  metal  amounted  to  approximate!; 
four  tons. 
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The  American  Quicksilver  Industry 

THE  following  correspondence  between  Murray  "Quicksilver  is  an  essential  metal,  however,  of  vital 
Innes,  of  San  Francisco,  and  Thomas  Walker  necessity  in  the  conduct  of  war  and  widely  used  in  tha 
Page,  vice-chairman  of  the  U.  S.  Tariff  Commis-  industries.  It  is  stated  that  American  resources,  :;1- 
^;^„  „j  u^t  171  t  I.  ir  -It  *u  o.  4  ^f  thoueh  ow  Krade.  can  furnish  an  adequate  supply  for 
sion,  and  between  Fletcher  Hamilton,  the  State  Miner-  „^^„^,  ^.^^^^  -^  ^  ^t^^^le  and  sufficient  price  be  Kuaran- 
alogist  of  California,  and  the  Secretary  of  the  Interior,  jgetj"  without  teriff  protection,  the  United  States  wil: 
will  be  read  with  interest,  and  will  serve  to  draw  atten-  be  dependent  in  larKe  part  on  outside  sources  for  a 
lion  to  the  need  for  prompt  action  if  the  American  vital  commodity,  and  a  jjrrave  question  of  national  ex- 
quicksilver  industry  is  to  be  saved  from  collapse:  pediency  is  involved." 

San  Francisco,  Calif.,  I*  's  t™e  that,  due  to  imports  from  Mexico,  over-produc- 
Apr.'  24    1919  ^'f"-  *"<!  small  demand  since  the  armistice  was  si^ed,  21 
.>Ir.  Thomas  Walker   Page,                                               '  ""^  "^  25  Western  producers  h&ve  been  forced  to  shut  down 
Vice-chairman.   U.   S.  Taritf  Commission,  their  mines;  but  the  surplus  stocks  of  metal  are  now  well 
Washington,  D.  C.  absorbed,  and  as  production  is  now  below  our  normal  peace- 
Dear  Sir:             '  time  requirements,  we   had   hoped    to  reopen   some   of  our 
I  have  your  favor  of  Mar.  6,  inclosing  copy  of  the  second  "-'les  this  summer.     Like  all  other  mines  in  this  country, 
annual  report   of  the   U.   S.   Tariff   Commission,   refjarding  we  are  facinft  very  high  costs;  and,  in  view  of  such  discour- 
riuicksilver,  which  is  by  far  the  most  valuable  and  complete  apement   from    W  ashinjrton.   it   might,   indeed,   be   wise  for 
report  published   to  date.     You   were   kind   enough   to  con-  the  U.  S.  Government  and  other  consumers  to  look  outside 
elude  your  letter  as  follows:  •>*  their  own  country  from  now  on  for  further  supplies  of 
,,,.                  ,            ^        .             XL     1.       Ci     ^  quicksilver,  which  Professor  Ransome  states  "can  be  bought 
May  we  ask  you  to  give  us  the  benefit  of  any  sug-  Jheapjy...     This  may  be  true  for  a  time,  but  I  do  not  think 
gestions  which  may  occur  to  you  for  its  improvement.  V,>  ^^,j               ^^^^^   ^^^    ^^^^    competition    has    been 
Do  not  hesitate  to  revise  the  statement  for  our  consid-  h     t  •    •  H 
eration  in  any  way  you  think  advisable."  ^ 

On   this   point,   and   in   contrast   to   Professor   Ransome's 

In   reply  I   beg  to  state   that   your  report   shows  such   a  free-trade  and  world-embracing  views,  the  following  from 

thorough  grasp  of  the  matter  that  I  would  not  burden  you  j,  jgttgr  recently  received  from  London  sheds  some  light: 

with  correspondence  were   it  not  for  the  wider  circulation  ..^^ith  reference  to  quicksilver,  and  in  reply,  beg  to 

just  given  to  what  practically  amounts  to  an  epitaph  of  the  i„f„,„^           ^y^^^  ^,^„^  information  was  correct.    Messrs. 

quicksilver  industry   in    the    United   States,  by   Prof.   F.    L.  Rothschilds  control  both  Italy's  and  Spain's  output  of 

Ransome,  which  concludes  as  follows:  quicksilver.      As   to   export   free   on    board   steamer   at 

"It  has  been  urged  that  as  quicksilver  is  essential  in  some  Italian  port,  1  have  made  full   inquiry  and   have 

warfare  the  mining  of  quicksilver  should  be  stimulated  found  that  all  quicksilver  has  got  to  pass  through  the 

by  tariff  protection.     This  might  be  an  excellent  argu-  London  market,  and  there  is  none  offered  f.o.b.   Italian 

ment  were  our  quicksilver  supplies  without  limit,  but,  port  first." 

inasmuch   as   they   are   in   process   of  exhaustion,   it   is  in   other  words,   the   Rothschilds   now   control   the   entire 

difficult  for  one  who  looks  at  the  question  impartially  world's  supply  outside  the  United  States,  and  once  peace  is 

to  see  why  the  (Jovemment  should  hasten  the  approach  officially  declared  they  will  doubtless  take  great  pleasure  in 

of  that  day   when   there   shall  be  no  more  quicksilver  quietly  assisting   Professor   Ransome   in   putting  us  all  out 

ore  to  mine,  rather  than  purchase  quicksilver  where  it  of  business.     When   we  are  all   down   and   out,   our   skilled 

can  be  bought  cheaply,  store  it  as  an  immediately  avail-  men  scattered  and  our  mines  caved  in,  we  can  safely  leave 

able  reserve  supply  against  the  next  war,  which    it  is  jt  to   the   Rothschilds   to  make   the   U.   S.   Government  and 

hoped  may  vever  come,   and   rely  as   a   final    resource  our  other  consumers  pay  a  Uix  compared   to  which  a   fair 

upon  those  mines  in  which  .some  ore,  that  would  have  protective  tariff  may  seem  a  trifle.     We  franklv  admit  that 

been  taken   out  under  sufficient   governmental   encour-  „e   cannot   compete   on   an   even   basis   with   the   peon   and 

agement,  may  yet  remain  to  be  of  service   in  a  great  convict   and   other   cheap   labor   of    .Mexico,    Spain,   Austria 

emergency.  and  Italy;  and  unless  we  receive  such  protection  as  will  keep 

Accustomed  as  we  have  become  to  the  epidemic  of  inter-  us  alive  until   conditions  are  normal,   Professor   Ransome's 

nationalism  at  Washington,  the  above  by  Professor  Ransome  epitaph  holds  good. 

is  most  discouraging  to  the  quicksilver  miners  on  the  United  States  consumers  of  quicksilver  may  soon  find 
Pacific  Coast,  who  for  two  years  were  urged  by  letters  and  themselves  paying  for  this  destructive  attitude  at  Wash- 
by  pamphlets  and  by  personal  appeal  by  Government  agenU  ington,  and,  if  so,  they  can  thank  Professor  Ransome,  of  the 
to  devote  their  very  best  efforts,  and  .such  funds  as  they  U.  S.  Geological  Survey,  an  organization  that,  according  to 
had,  to  the  development  of  quicksilver  mines.  That  they  'he  American  Mining  Congress,  has  outlived  its  usefulness 
made  good  is  proved  by  the  Government  figures  as  follows:  «"''  should  now  be  absorbed  by  the  U.  S.  Bureau  of  Mines. 

PI     K  In     1017,    when     the    professor's    approach    was    widely 

U.  S.  production  in  1914                                         16,548  heralded   on   this  coast,  quicksilver   miners  hoped  for  some 

U.  s!  production  in   1917 36,159  useful   geological   assistance,  or  perhaps  some  advice  about 

California  production  in  1914 l^.^OS  their  ore  occurrence,  but,  to  their  regret,  Ransome  merely 

California  production  in  1917 23,938  skedaddled  over  the  hills  as  silent  as  a  sphinx,  and  all  we 

The  world's  production  of  quicksilver  in  1917  is  estimated  ""^  get  from  his  Western  tour  is  his  usual  dish  of  statistics 

by   Ran.some  at   122,592  flasks,  of  which  the   Vnitrd  States  ""tJ    his    private    opinions    on    free    trade.      He    practically 

,,rndurrd  .»«,/.?»   Haxkn;    Italy.   29,.100  flasks;    Spain.  25. LIS  ■"«'•"'  "'at  our  -fforts  and   our  undertakings   were   a   mis- 

tlasks.  and   Austria-Hungary  probably  about   27.500   flasks.  take-  that  we  are  a  squeezed  lemon,  and   that  the   United 

Vou  will  note  that  the  United  SUtes  made  the  largest  pro-  States  has  small  use  for  us  from  now  on. 

duction  of  all  the  countries  in  the  world.     It  made  practi-  '  ^dl  ask  you  to  contrast   this  essay  by  Professor  Ran- 

cally   the   same   production    the   following    year;    and    aside  »"'"«'    *'th    the    following    extract    from     the    New    \orK 

from   the   quction   of  n   s.|Unre   deal   for  a   couple   of  dozen  Knffuirrruig  and  M,„„,g  Journal  ot  Apr.   19: 

quicksilver   miners   who    invested   from   n   few   thousand   to  "War  conditions  and  post-war  conditions  have  cau.sed 

$200,000  in  their  efforto,  these  figures  seem   to  prove  that  cessation  of  nperations  at  many  small  mines  and  pros- 

the    production    of    quicksilver    in    the    United    States    is    a  pects.      This    is    serious,    berause    many    of    the    great 

fairly  effective  industry.  mines  of  the  future  must   grow  from   the  small  mines 

The    second    annual    report    of    the    United    States    Tariff  and  prospects  of  the  prcsi-nt.     Individual  initiative  and 

Commission  for  1918  includes  the  following:  enterprise   have   made   America   what   it   is   today,   and 
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the  cultivation  of  these  traits  has,  in  150  years,  made 
us  whav  we  are.  The  suppression  of  them  for  centuries 
has  made  Russia  what  she  is.  If  reconstruction  is 
necessary  in  thr.  mineral  industry,  it  is  not  from  the 
top  to  the  the  bottom,  but  from  the  foundation  upward. 
The  top  is  in  a  fair  way  to  take  care  of  itself. 

"Renewed  and  substantial  encouragement  for  the 
small  operators  may  not  sound  like  an  important  post- 
war problem,  but  it  is  the  foundation  upon  which  must 
stand  one  of  the  columns  of  our  national  structure  of 
the  future.  Its  neglect  will  mean  one  weak  member 
that  may  weaken  or  wreck  the  whole  edifice." 

As  confirming  the  conditions  on  this  coast,  I  enclose 
herewith  a  copy  of  a  letter  regarding  the  quicksilver  situa- 
tion, addressed  to  Secretary  of  the  Interior  Lane  by  the 
California  State  Mineralogist,  Mr.  Fletcher  Hamilton,  on 
Feb.  15. 

Thanking    you    for    your    consideration,    I    am. 

Yours  respectfully, 
(Signed)    MURRAY  INNES. 

Mr.  Hamilton's  letter  follows: 

Feb.   1.5,   1919. 
Hon.  Franklin  K.   Lane, 

Secretary   of  the   Interior, 
Washington,  D.  C. 
Dear  Sir: 

I  consider  it  my  duty  to  call  your  attention  the  present 
condition  of  an  industry  that  is  in  danger  of  being  killed 
in  this  country.  I  refer  to  the  mining  of  quicksilver,  which, 
as  you  doubtless  know,  was  of  first  importance  in  Cali- 
foi-nia  a  generation  ago,  but  which  had  declined  for  various 
economic  reasons  prior  to  the  outbi-eak  of  the  European 
war  in  1914.  Due  to  the  stimulus  of  war  prices,  the  quick- 
silver mines  in  this  country  were  able  to  double  their  out- 
put and  supply  practically  the  war  requirements  of  the 
nation  until  the  armistice  was  signed.  Previous  to  Novem- 
ber, 1918,  there  was,  however,  some  apprehension  at  Wash- 
ington that  the  domestic  production  would  not  be  sufficient 
for  the  nation,  and  producers  were  requested  by  the  War 
Industries  Boai'd  to  hold  their  stocks  for  Government  use 
and  not  to  conti'act  ahead  for  other  purposes. 

As  in  all  other  branches  of  mining,  costs  of  production 
and  operations  wei'e  about  doubled  during  the  war,  and  now 
that  the  demand  for  the  metal  is  extremely  limited  there 
is  very  small  sale  in  this  country,  and  most  of  the  mines 
on  this  coast  have  been  forced  to  shut  down.  I  believe 
there  are  but  four  producing  mines  still  in  operation  in 
California,  and  the  production  in  Oregon,  Nevada  and 
Arizona  has  practically  ceased.  The  production  in  the  State 
of  Texas  has  been  about  cut  in  two,  and,  as  a  result,  the 
present  output  of  quicksilver  is  small  indeed.  The  worst 
feature  is  that  there  is  no  sale  at  present  for  even  this 
small  output,  owing  to  the  increasing  importation  of  Mexi- 
can quicksilver,  which  is  produced  with  the  aid  of  peon 
labor  and  which,  during  the  last  three  months,  has  been 
imported  into  New  York  by  steamer  and  also  across  the 
Texas  border  to  the  extent  of  from  300  to  500  flasks 
monthly. 

Faced  as  they  are  with  extremely  high  costs  and  war 
taxation,  the  American  producers  are  entirely  unable  to 
compete  with  this  product  from  Mexico.  They  feel  that, 
having  developed  and  equipped  their  properties  at  high 
cost,  and  having  heeded  the  request  of  the  War  Industries 
Board  to  hold  their  metal  for  Government  use,  they  are 
now  entitled  to  some  small  preference  over  the  Mexican 
mine  owners,  most  if  not  all  of  whom  are  known  to  be 
aliens.  American  producers  feel  that  the  matter  could 
be  handled  by  the  licensing  of  imports,  thus  giving  them 
first  call  in  supplying  the  small  market  which  now  exists 
for  their  product,  until  such  time  as  normal  conditions 
and'  costs  prevail. 

Thir.  matter  appears  of  some  importance  to  me,  not  only 
as  a  matter  of  justice  to  the  quicksilver  producers,  but 
becausQ  of  the  fact  that  no  quicksilver  is  produced  in  France 
nor  in  the  entire  British  Empire,  and,  if  our  industry  is 
entirely  killed,  it  would  not  only  add  just  a  little  more  to 
the  condition  of  unemployment  i.i  California  and  the  West, 


but  might  at  some  future  time  leave  this  nation  without 
an  adequate  supply  of  an  essential  war  material. 

The  small  Mexican  mines  above  referred  to  are  suffi- 
cient at  this  time  to  render  domestic  business  unprofitable, 
but  they  do  not  promise  adequate  supply  for  future  require- 
ments. 

The  British  Empire,  has  I  believe,  made  every  effort  to 
develop  quicksilver  in  its  own  dominions,  but  without  suc- 
cess, and  it  would  seem  most  unwise  to  permit  our  own 
industry  to  die  when  slight  assistance  at  this  time  may 
.save  it.  This  matter  is  of  an  urgent  nature,  and  I  feel  that 
your  assistance  in  this  regard  is  vital. 

Thanking    you    for    your    consideration,    I    am, 

Yours   very   respectfully, 
(Signed)   Fletcher  Hamilton, 

State  Mineralogist. 


Michigan  Copper   Mines 

Houghton  Correspondence 

The  exodus  of  workingmen  from  the  Michigan  copper 
district  continues.  Never  in  the  history  of  this  district 
has  there  been  such  a  general  departure  of  high-class 
mining  men.  Drastic  as  is  the  cut  of  2000  men  from  the 
forces  of  the  Calumet  &  Hecla  subsidiaries,  the  men  who 
are  remaining  on  the  job  are  pleased,  for,  under  the  new 
plan,  they  work  full  time  and  are  able  to  make  living 
wages,  instead  of  on  the  former  three-foui'ths  basis,  at 
a  reduction  from  war  wages. 

The  mines  of  the  Copper  Range,  Baltic,  Trimountain, 
and  Champion  are  continuing  operations.  It  is  rumored 
that  the  Trimountain  will  suspend,  but  this  is  not  con- 
firmed, and  at  present  all  properties  are  working,  al- 
though the  production  has  been  curtailed  substantially 
from  normal.  Quincy  continues  to  operate,  but  the  man- 
agement there  asserts  that  it  is  producing  approximately 
65%  of  normal,  and  that  it  is  not  adding  to  its  under- 
ground working  forces.  Production  for  April  was  1,- 
450,000  lb.,  which  amount  will  not  be  exceeded  for  May. 
Last  year,  Quincy  produced  19,948,965  lb.  Mohawk 
production  now  is  at  the  rate  of  9,000,000  lb.  a  year,  a 
falling  off  of  20%.  from  normal  and  a  slight  falling  off 
from  1918.  These  independent  producers  are  losing 
some  men,  but  have  taken  no  such  drastic  action  for 
curtailment  of  copper  output  as  have  Calumet  &  Hecla 
and  subsidiaries. 

Calumet  &  Hecla  production  for  May  will  be  under 
8.000,000  lb.  for  the  old  mine  and  all  subsidiaries.  Pro- 
duction for  June  will  be  cut  down  to  about  6,000,000  lb. 
This  compares  with  an  actual  output  of  approximately 
10,000,000  lb.  for  March,  1919,  and  a  normal  .output  of 
13,000,000  pounds. 

Though  the  total  number  of  men  let  out  is  2000,  the 
underground  working  forces  have  been  cut  by  only  900 
men.  This  does  not  mean,  however,  that  the  under- 
ground forces  will  be  taking  out  copper,  for  the  specific 
order  has  gone  forth  that  all  underground  men  are  to 
be  put  at  new  openings  wherever  possible. 

Ahmeek  production  will  be  cut  to  1,200,000  lb.  for 
May  and  under  1,000,000  for  June.  Allouez  will  be 
curtailed  to  300,000  lb.  Calumet  &  Hecla  proper  will 
be  cut  down  to  3,200,000  lb.  Centennial's  output  will 
be  practically  nothing  by  June.  The  same  ij  true  at 
La  Salle,  Superior,  and  White  Pine,  which  latter  prop- 
erty will  be  closed  down  altogether.  Osceola  Consoli- 
dated will  be  curtailed  to  700,000  lb.  Isle  Royale  will 
be  cut  down  to  700,000  lb.  by  June.  These  figures  will 
not  be  reached  in  the  month  of  May,  but  the  slump 
will  be  appreciable. 
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Ore  Dressing  and  Metallurgy 
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Provision  to  insure  .lafety  usually  results  in  im- 
proved efficiency.  The  type  of  hook  shoimi  has 
r.biiated  danger  and  saved  time  in  one  plant,  and 
would    doubtless    be    equally    applicable    elsewhere. 


Few  data  have  been  published  on  the  important  fac- 
tor of  hydrometailurgical  plant  launder  linitig.  The 
notes  following  show  that  concrete  has  proved  a  suit- 
able material  for  the  purpose.  The  lining  described 
consists  of  flat  slabs  or  U-shaped  blocks.  The  use  of 
magnesia  cement  permits  repairs  to  be  effected  so 
that  the  launder  I's  placed  in  operation  expeditiously. 


The  turbo  bloiver  described  is  one  of  the  noteworthy 
features  of  the  new  nickel  refinery  at  Port  Colborne, 
Ontario,  Canada.  Its  compactness  and  high  speed  are 
unusual;  continuous  and  satisfactory  service  has 
proved  the  soundness  of  design  and  construction. 


Improved  Safety  Hook 

A  novel  type  of  safety  hook  designed  by  J.  Carroll, 
of  the  Tacoma  plant  of  the  American  Smelting  and  Re- 
fining Co.,  and  described  by  F.  E.  Pratt  in  that  com- 
pany's Safety  Revieiu,  November,  1918,  p.  2,  is  illus- 
trated herewith 

During    1917    it    was    found    that    about    once   every 


s.vtirrY  nr>nK  that  i-kkvents  .\c-cir>ENTS 

three  months  an  ore  tub,  while  being  lowpred  into  a 
steamer'.t  hold,  would  catch  on  the  hatch  combing.  The 
cable  hook  would  be  released,  and  the  tub  and  its  con- 
tents would  fall  into  the  hold,  .sometimes  injuring  one 
O"-  mr.r«>  men.      The  type  of  hook   iHu:<tratpd   is  simple 


and  safe  and  has  proved  its  reliability.  In  fact,  its 
simplicity  is  such  that  no  description  of  its  operation 
is  required. 

Concrete  Launder  Linings* 

At  the  Consolidated  Main  Reef  plant  at  Johannes- 
burg, South  Africa,  a  concrete  liner  introduced  by  J.  T. 
Walker  has  replaced  all  others  for  some  years.  At 
first  concrete  U-cross-section  blocks  were  placed  in  the 
mill  launders.  For  a  period  of  three  years  only  the 
lining  on  the  bends  has  been  replaced.  The  wider  por- 
tions of  the  launder  taking  pulp  from  mill  pumps  to 
tube-mill  cones  (slope  9\%)  were  lined,  bottoms  and 
sides,  with  2i-in.  thick  flat  concrete  slabs  and  the 
narrower  parts  with  U-shaped  blocks. 

LIFK  OF  CONCRETE  LINING  FOR  L.tUNDERS 

.Sliipc  lit 
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I  longrr  tiff*  than  that  rcrorded. 


MilllaunHcr!!  (I'-blorks) 
Wide  laundrrs  ronveyinR  pulp 

from     pump     dischtirde     to 

tub.-millr.in.s  (slabs) 
Wide  launders  ronvpying  pulp 

from    punip    di.^rharKi-    to 

luho-millr.inrsd-blocks). 
(»\rrfiow  Liundfra  from  tub*- 

Miill   diaphragm  cones    (l'- 

bl..-k.s)      

Ovi-rflow  launders  from  tube 

mill       diaphrafnn       conea 

(ImiiiI.4) 
l.atinilerd   leaving   amalgama- 
tion tables  (plate houw)  (l- 

blrK-ks) 
Ueiiirn  ela.<siti.-r  con.  »  to  n.ill 

pulp    elevating    pumps  (!"- 

bloeks) 
Launder  u  nder  ret  urn  rln^sifier 

cone  discharge  ( I'-blocks) . , . 

Not©  -The  +  sign  has  been  i 
thelinerstill  being  in  good  conditutn  at  the  time- 
It  has  been  necessary  to  renew  few  slabs  or  blocks 
in  the  last  three  years.  Plate-house  launders  (.slope 
6%)  lining  of  U-shaped  blocks  show  little  wear  after 
four  years*  service.  The  U-blocks  in  the  launder  con- 
veying the  return  pulp  (slope  Sl'^r)  have  given  2* 
years  of  service,  with  promise  of  many  additional  years 
of  life.  At  the  head  of  this  launder,  where  the  classi- 
fier underflows  impinge  on  the  lining,  the  U-blocks 
last  only  five  months.  The  following  mixture  is  used 
for  this  concrete   liner: 

One  part  (by  volume)  dump  waste  (mostly  quartzite') 
crushed  to  }  inch. 

One  part  (by  volume)  fine  from  above  crushing  (pass- 
ing   i    mesh). 

One  part  (by  volume)  washed  drift  sand. 

One  part    (by  volume)    Pretoria  port  land  cement. 

The  blocks  are  cast  in  a  long  frame  holding  10  to  12 
molds.  After  allowing  to  set  and  dry  for  two  days  in 
the  frame,  they  are  submerged  in  water  for  six  or 
seven   days   and   arc   then   ready    for   use. 

The  flat  slabs  are  usually  2i  in.  thick,  with  length 
and  width  to  suit  retiuirement.  The  blocks  or  section  of 
U-cro.ss-section  are  usually  18  in.  long  and  9  in.  deep 
and  from  lU  in.  to  131  in.  wide  over-all.    The  thickness 
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at  the  bottom  is  from  2  in.  to  2i  in.,  tapering  off  to 
1  in.  sides  at  the  top.  Blocks  to  fit  bends  in  the  launder 
are  made  with  the  same  cross-section  dimensions.  The 
average  weight  of  an  18-in.  length  section  is  75  pounds. 
The  slabs  and  U-blocks  are  jointed  in  the  launders 
with  quick-setting  magnesia  cement,  or  with  mill  blan- 
keting. Either  method  is  satisfactory.  When  making 
renewals,  the  worn  blocks  are  chipped  out  and  replaced 
by  new  ones.  The  discarded  blocks  are  ground  in  the 
tube  mills  and  pass   into  the  pulp  circuit. 


both  steam  and  air  ends.  In  view  of  the  high  speed  to 
be  maintained,  special  attention  was  given  to  the  ques- 
tion of  exact  dynamic  balancing  and  efficient  lubrica- 
tion. Some  repairs  were  found  necessary  at  the  be- 
ginning of  operations,  as  a  result  of  fracture  of  the  im- 
peller blades  in  the  blower,  due  to  faulty  steel;  but  the 


Improved  Turbo-Blower  Unit 
By  W.  L.  Wotherspoon* 

The  turbo  blower  shown  in  the  illustrations  is  a  part 
of  the  mechanical  equipment  of  the  International  Nickel 
Co.'s  new  plant  at  Port  Colborne,  Ontario,  Canada.  \ 

The  unit,  which  was  furnished  by  the  Rateau-Battu- 
Smoot  Company,  New  York,  has  a  capacity  of  15,000 
cu.ft.  of  free  air  per  min.,  delivered  at  15  lb.  gage  pres- 
sure. The  speed  of  8500  r.p.m.  at  which  it  operates  is 
believed  to  be  the  highest  attempted  or  attained  for  a 
machine  of  this  capacity  and  type.  The  outside  dimen- 
sions of  the  turbo  blower  are  9  ft.  6  in.  long,  5  ft.  0  in. 
wide,  and  3  ft.  11  in.  high  from  floor  line. 

As  will  be  seen  from  Fig.  1,  the  driving  end  of  the 
unit  consists  of  a  three-stage  steam  turbine  in  which 
the  wheels  are  forged  integral  with  the  shaft.  The  tur- 
bine is  designed  to  operate  on  steam  at  150  lb.  pressure, 
superheat  100°  F.,  and  exhaust  2  in.  of  mercury  absolute, 
under  which  conditions   it  can  develop  a  maximum  of 


FIG.    2.      THE   TURBO-BLOWER   UNIT   AT  THE   IXTERXA- 
TIOXAL,  NICKEL  CO.'S  PLANT  AT  PORT  COLBORNE 

adoption  of  nickel  steel  for  these  parts  obviated  further 
trouble. 

The  unit  is  equipped  with  a  sensitive,  constant-pres- 
sure regulator;  and,  as  the  compressed  air  delivered  is 
for  use  in  copper  converters,  a  stabilizer  has  been  added 
to  permit  the  blower  to  run  without  tendency  to  surge 
on  all  loads  from  zero  to  maximum.  A  safety  device  to 
prevent  over-speeding  is  also  provided.     This  consists 


FIG.     1.       HIGH-SPEED    TURBO    BLOWER     DISMANTLED       FOR    INSPECTION 


700  h.p.  The  turbine  and  blower  shafts  are  connected 
by  means  of  a  flexible-pin  type  coupling.  An  important 
feature  is  the  design  of  the  blower  impellers. 

The  equipment  contains  many  special  features,  illus- 
trating an   advanced   stage   of  turbo-blower   design    in 

International    Nickel    Co.,     U!     Exchange 


of  a  small  fan  on  the  end  of  the  turbine  shaft,  which 
maintains  a  definite  pressure  on  a  tripping  device  con- 
trolling a  butterfly  valve  in  the  steam  line.  This 
tripping  device  is  capable  of  operating  prac- 
tically an  unlimited  number  of  times  on  these  high- 
speed machines  without  liability  to  damage  to  the  mov- 
able parts. 
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I  Industrial  News  from  Washington  I 

I  By  Paul  Wooton,  Special  Cobrespondent  I 


^^^ar-^Iinerals  Relief 

After  analyzing  the  locations  of  mining  properties 
which  are  the  bases  of  claims  under  the  War-Minerals 
Act.  the  War-Minerals  Relief  Commission  has  selected 
for  hearings  certain  central  points  which  will  he  most 
accessible  to  the  majority  of  claimants.  The  points  at 
which  hearings  will  be  held  are  as  follows:  Little  Rock, 
Tucson,  Los  Angeles,  San  Francisco,  Medford,  Ore.; 
Portland,  Ore.;  Baker,  Ore.;  Spokane,  Butte,  Salt  Lake 
City,  and  Denver.  The  commission  will  leave  Washing- 
ton on  June  7,  and  will  visit  the  places  selected  for  the 
hearings  in  the  order  named. 

As  it  is  the  intention  to  give  each  claimant  an  op- 
portunity to  appear  in  person,  or  to  be  represented  by  an 
attorney,  it  is  impossible  to  arrange  the  dates  of  the 
hearings  far  in  advance.  Several  days'  advance  notice 
will  be  given,  however.  The  hearings,  wherever  pos- 
sible, will  be  conducted  in  the  post  otfice  or  other  Fed- 
eral building.  After  the  return  of  the  commission  to 
Washington,  it  is  possible  that  it  may  visit  Atlanta. 

The  engineers  and  accountants  of  the  Bureau  of 
Mines  who  have  made  e.xaminations  in  connection  with 
the  claims  will  not  be  put  upon  the  stand  during  the 
hearings.  Their  reports  in  each  case  will  be  reduced 
to  writing  and  placed  in  the  hands  of  the  commissioners. 
The  report  will  be  available  to  the  claimants,  and  an 
opportunity  will  be  offered  for  them  to  present  evidence 
refuting  any  statements  which  may  be  made  by  the  Bu- 
reau's engineers  or  accountants.  The  engineers  have 
proceeded  on  the  theory  that  they  represent  the  claim- 
ants as  well  as  the  Government.  Their  purpose  is  to  as- 
certain the  facts  in  each  claim,  and  not  to  act  as  experts 
looking  for  evidence  with  the  sole  object  of  breaking 
down  the  claimant's  case.  Among  the  claims  received 
last  week  was  one  from  a  Cuban  company  that  is  oper- 
ating in  Cuba. 

Fred  P.  Williams  and  J.  A.  Battle,  Jr.,  have  been 
added  to  the  staff  of  engineers  engaged  in  the  examina- 
tion of  claims.  Mr.  Williams  comes  from  the  Fomento 
Development  Co.,  which  has  been  operating  in  Santa 
Clara  Province,  in  Cuba,  and  Mr.  Battle  from  the  North- 
em  Pyrites  Co.,  operating  in  Ontario.  In  addition, 
three  engineers  familiar  with  chrome  mining  are  to  be 
engaged.  The  com_mission  is  finding  that  competent 
mine  accountants  are  scarce,  and  is  experiencing  con- 
siderable difficulty  in  securing  the  services  of  enough 
men  to  meet  its  needs. 


Mining-Engineer  Consuls 

Ofncial.i  directing  the  consular  ivervice  of  the  United 
States  invite  mining  engineJ-rs,  and  others  with  a  knowl- 
edge of  the  business  side  of  mining,  to  take  the  consular 
examination,  with  the  view  to  being  sent  to  consular 
posts  in  regionH  where  mining  is  the  most  important 
industry. 

At  present,  there  are  few  men  in  the  consular  service 
who  pretend  to  be  sperinlist.s  in  mining.  It  iiv  pointed 
out  that  the  only  way  in  which  the  consular  ftervice  could 
designate  .^uch  men  would  he  In  have  men  thus  <)ualified 


take  the  examination.  The  salaries  paid  to  consuls  are 
so  small  that  few,  if  any,  mining  engineers  are  at- 
tracted to  the  work.  It  is  suggested,  however,  that  the 
service  should  appeal  to  older  mining  engineers  with 
means.  To  such  men,  the  salary  would  be  a  secondary 
consideration,  and  an  excellent  opportunity  W'ould  be 
afforded  them  to  be  of  great  service  to  the  mining  in- 
dustry. 

American  consuls  abroad  usually  enjoy  prestige  and 
pleasant  social  relationships.  Consular  officials  see  no 
reason  why  the  places  would  not  appeal  to  retired  min- 
ing men,  and  they  would  be  glad  to  do  all  in  their  power 
to  place  these  men  where  their  experience  would  in- 
crease their  efficiency,  provided  they  can  be  induced  to 
take  the  examination  prescribed  by  law.  The  examina- 
tion is  not  a  difficult  one. 


Mineral  Industry  Census 

Approximately  $500,000  will  be  expended  during  the 
taking  of  the  coming  census  in  the  collection  of  data 
concerning  the  mineral  industries.  The  handling  of  the 
information  pertaining  to  mines  and  quarries  at  the  last 
census  gave  rise  to  considerable  criticism.  It  is  admit- 
ted in  official  circles  that  much  of  the  criticism  was 
justified. 

To  prevent  any  recurrence  of  the  inefficiency  of  10 
years  ago,  careful  plans  are  being  made  in  advance. 
Arrangements  have  been  completed  whereby  full  use  will 
be  made  of  the  technical  knowledge  and  experience  of 
the  specialists  in  the  Geological  Survey  and  the  Bureau 
of  Mines.  It  is  not  improbable  that  a  .special  statistical 
organization,  under  the  direction  of  an  e.xperienced  geol- 
ogist, will  be  agreed  upon  by  the  three  bureaus  con- 
cerned. From  this  one  administrative  unit,  all  question- 
naires regarding  mineral  commodities  will  be  sent  out. 

The  Western  offices  of  the  Geological  Survey  at  San 
Francisco.  Denver,  and  Salt  Lake  City  will  handle  the 
mining  schedule  for  the  Western  mining  states  for  the 
Bureau  in  making  the  census.  For  the  period  of  the 
census,  practically  the  entire  clerical  and  technical  statT 
of  the  Minerals  Resources  Division  of  the  Survey  will 
be  sworn  in  as  census  agents. 

Ten  years  ago,  the  mineral  returns  were  gathered 
principally  by  field  agents.  This  year  they  will  be 
gathered  almost  entirely  by  mail.  Where  it  is  necessary 
to  use  field  agents,  they  will  be  chosen  from  mining  en- 
gineers or  others  who  have  special  qualifications  for 
the  intelligent  handling  of  mineral  data. 


The  Interstate  Commerce  Commission  has  authorized 
the  Atchison,  Topoka  &  Santa  F6  R.R.  to  establish  rates 
on  ore  dependent  upon  value,  on  shipments  from  Santa 
Rita,  Fierro,  Hanover,  and  Silver  Citv  to  Waldo,  N.  M. 


Exports  of  mining  machinery  in  March,  1019,  were 
valued  at  $047,808.  This  compares  with  $1,286,616,  the 
value  of  such  exports  in  March,  1018.  In  addition  to  the 
foregoing  figures,  oil-well  machinery  to  the  value  of 
$114,580  was  exported  in  March,  1010.  This  compares 
with  $12.3,572  in  March,  1918. 
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Mining  and  Geological  Exposition 

Washington  Correspondence 

An  exposition  of  unusual  attractiveness  will  be  held 
in  the  building  of  the  Department  of  the  Interior,  in 
Washington,  for  the  two  weeks  beginning  May  19.  It 
is  intended  to  draw  attention  to,  among  other  things, 
the  war  and  reconstruction  work  of  the  bureaus  of  the 
department.  It  will  show  how  a  non-military  agency  of 
the  Government  developed  super-poisonous  gases.  De- 
vices will  be  exhibited  which  were  used  to  detect  the 
presence  of  the  enemy  underground,  and  exhibits  will 
demonstrate  how  the  mining  industry  furnished  greatly 
needed  war  minerals.  Exhibits  will  show  how  the  air- 
plane is  being  considered  as  an  important  adjunct  in 
topographic  work.  There  will  be  a  display  of  devices 
that  helped  to  win  the  war,  and  the  work  of  each  bureau 
in  the  department  will  be  outlined. 

There  are  to  be  lecture  and  moving-picture  programs 
three  times  daily,  and  arrangements  have  been  made  for 
the  attendance  of  classes   in  schools  and  colleges. 

The  Bureau  of  Mines  will  present  an  exhibit  showing 
the  sources  of  war  minerals  and  the  preparation  and  the 
utilization  of  these  minerals  for  military  purposes  and 
for  use  in  essential  industries.  One  feature  of  this  dis- 
play will  be  the  history  of  the  shrapnel  shell.  The 
copper,  zinc,  lead,  antimony,  mercury,  nitrate,  pyrite, 
sulphur,  and  other  component  materials  will  be  shown 
in  each  state  of  processing. 

Much  attention  is  to  be  given  to  American  graphite 
and  clays  at  the  exposition,  and  their  use  in  the  manu- 
facture of  crucibles  will  be  demonstrated.  The  many 
varieties  of  American  clays  will  be  displayed  in  the  raw 
material  and  in  the  finished  products.  Another  exhibit 
will  show  the  development  of  the  iron  and  steel  industry, 
especially  along  the  lines  of  special  steels  used  in  mil- 
itary equipment.  The  use  of  manganese,  chrome,  tung- 
sten, and  other  ferro-alloys  also  will  be  depicted.  The 
history  and  world  control  of  potash,  tin,  nickel,  as- 
bestos, magnesite,  and  mica  will  be  shown  in  an  attrac- 
tive manner. 

The  Petroleum  Division  of  the  Bureau  of  Mines  will 
have  as  its  part  of  the  exhibit  given  by  the  Department 
of  the  Interior  the  following  features: 

A  miniature  drilling  rig,  showing  how  an  oil  well  is 
put  down;  a  model  which  will  illustrate  the  principle  of 
making  gasoline  from  natural  gas;  a  model  showing 
how  gasoline  is  made  from  crude  oil  in  the  refineries; 
actual  joints  of  pipe  that  go  into  the  oil  well.  The  field 
method  that  is  used  for  separating  free  water  from  oil 
and  the  movement  of  oil  through  stone  will  be  shown 
by  working  models.  There  will  be  a  model  illustrating 
the  manner  in  which  layers  of  stone  and  shale  are  laid 
down  through  geological  ages,  and  how  these  are  pierced 
to  the  oil-bearing  sand. 

When  a  well  is  drilled  into  water  it  is  necessary  to 
cement  the  lower  part  of  the  well  if  operations  are  to  be 
continued.  A  model  of  the  instrument  which  is  used 
in  this  connection  will  be  shown.  Various  graphic  rep- 
resentations will  serve  to  describe  an  oil  anticline,  how 
records  of  wells  are  kept,  and  a  drawing  will  delineate 
the  various  processes  through  which  the  oil  passes, 
from  the  time  it  leaves  the  well  until  it  gets  to  the  re- 
finery. Numerous  photographs  will  show  the  various 
phases  of  the  oil  industry,  and  there  will  be  on  exhibit 
samples  of  oil  shale    crude  oils,  and  wur  gasolines. 


That  the  war  has  made  some  fundamental  changes  in 
methods  will  be  seen  in  the  exhibit  arranged  by  the 
Geological  Survey.  This  organization  is  already  using 
the  airplane  in  making  topographic  maps,  and  expects 
that  this  branch  of  the  work  will  grow  rapidly.  The  use 
of  the  airplane  has  already  resulted  in  better  maps  than 
were  previously  possible.  All  this  development  occurred 
during  the  war,  when  the  airmen  flew  over  enemy  ter- 
ritory and  photographed  the  country,  turning  their 
results  over  to  the  Survey  men,  who  developed  the- 
maps.  The  newer  methods  will  be  illustrated  at  this 
exhibit. 

There  will  also  be  two  large  models,  one  of  which  will 
show  an  undeveloped  region  being  investigated  by  geol- 
ogists, topographers,  and  engineers,  and  the  other  the 
same  region  after  they  have  completed  their  work  and 
shown  the  natural  resources  and  the  possible  develop- 
ment of  the  territory.  The  so-called  war  minerals,  which 
were  so  badly  needed  for  victory  and  which  were  sought 
eagerly  all  over  the  country,  will  also  be  displayed,  con- 
veying a  unique  lesson  of  what  a  thoroughly  aroused 
nation  can  accomplish  under  stress. 


Journal  Copper  Quotation  Basis  for 
Balaklala  Suit 

William  A.  Kerr,  vice-president  and  general  man- 
ager of  the  Balaklala  Consolidated  Copper  Co.,  oper- 
ating subsidiary  of  the  First  National  Copper  Co., 
according  to  the  Boston  Neivs  Bureau  of  May  9  has 
brought  suit  against  the  Mammoth  Copper  Mining  Co. 
p"A  the  United  States  Smelting,  Refining  and  Mining 
Co.  for  a  settlement  on  all  ores  shipped  during  the 
latter  part  of  November  and  the  months  of  December 
and  January.  The  amount  involved  approximates  $40,- 
000;  the  tonnage  about   18,000. 

Preliminary  settlement  had  been  made  by  the  smelt- 
ing company  on  the  basis  of  15c.  a  pound  for  the 
copper.  The  first  quotation  of  the  Journal  following 
the  shipments  was  18.39c.  a  pound,  which  the  Balaklala 
company  demands  shall  be  the  actual  settlement  figure. 

The  smelting  contract  between  the  Balaklala  com- 
pany and  the  Mammoth  company  was  for  a  10-year 
period  eifective  in  August,  1915,  and  provided  that 
the  Mammoth  company  pay  the  Balaklala  company  for 
the  copper  content  of  ore  shipped  on  the  basis  of  the 
Journal  weekly  price  averages.  Following  the  armis- 
tice there  was  a  suspension  of  these  quotations  from 
about  Dec.  1  to  Feb.  8.  The  first  one  thereafter  was 
18.39c.  a  pound. 

Mines   and   Railroads   in   the   Nogales 
District  of  Sonora 

Of  the  minerals  produced  in  the  Nogales  district  of 
Sonora,  copper  easily  leads,  both  as  to  bulk  and  value, 
states  a  consular  report.  Exports  of  this  metal  for  the 
year  1918  reached  the  total  of  $15,471,000,  of  which 
only  $70,000  worth  was  shipped  through  the  port  of 
Nogales,  the  remainder  being  shipped  through  the  con- 
sular agencies  of  Cananea  and  Agua  Prieta.  Next  comes 
silver,  with  a  total  export  value  of  $5,237,000.  Silver 
ore  and  silver  bullion  are  of  about  equal  importance, 
with  silver  concentrates  ranking  next.  The  larger  por- 
tion of  the  silver  exported  also  goes  through  Cananea 
and  Agua  Prieta.  Graphite  ore  to  the  value  of  $244,000 
is  included  in  the  returns  of  this  consulate,  but  it  is  all 
mined  in  the  district  of  Guaymas;  these  shipments  are 
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usually  billed  to  Saginaw,  Mich.  Gold  exports  from  the 
district  for  the  year  1918  total  $1,355,1.5.5.  Among  other 
ores  shipped  from  this  district  may  be  mentioned  tung- 
sten, molybdenum,  and  antimony. 

The  Southern  Pacific  R.  R.  Co.  of  Mexico  is  the  only 
line  of  consequence  operating  in  Nogales.  This  road 
runs  tri-weekly  trains  from  Nogales  to  Guaymas,  a  dis- 
tance of  245  miles.  The  same  system  operates  a  branch 
line  running  tri-<weekly  trains  from  Nogales  to  Naco 
via  Cananea,  a  distance  of  120  miles.  The  Nacozari 
R.R.  runs  trains  from  Agua  Prieta  to  Pilares,  Sonora, 
a  distance  of  65  miles.  These  are  the  only  railroads  in 
the  district.  The  property  of  both  these  companies  has 
greatly  deteriorated,  owing  to  the  fact  that  they  have 
been  compelled  on  several  occasions  to  withdraw  all 
trains  and  practically  abandon  their  roadbeds.  All  the 
bridges  of  these  two  railways  have  been  destroyed ;  and 
all  rolling  stock,  the  roadbed,  terminals,  and  buildings 
must  be  renewed  at  an  early  date  if  the  roads  are  to 
continue  to  operate. 


American  Mining  Congress  in  Alabama 

At  a  meeting  of  producers  in  the  Birmingham  Cham- 
ber of  Commerce  held  on  May  1,  the  Alabama  Chapter 
of  the  American  Mining  Congress  was  launched,  with  50 
charter  members.  The  governor  of  the  new  chapter  is 
T.  H.  Aldrich,  a  leading  mining  engineer  of  Alabama. 
The  vice-governors  are  J.  B.  McClary,  president  of  the 
Y'olande  Coal  Co. ;  A.  B.  Conklin,  president  of  the  Clay 
County  Graphite  Co.,  and  Eugene  Fies,  president  of  the 
National  Pyrites  and  Copper  Co.  Other  directors  are 
Leo  K.  Steiner,  president  of  the  Liberty  Graphite  Co.;  C. 
T.  Fairbairn,  general  manager  of  the  Republic  Iron  and 
Steel  Co.;  Theodore  Swann,  president  of  the  Southern 
Manganese  Corporation;  Floyd  Weed,  of  the  Ceylon  Co. 
(graphite),  and  L.  Sevier,  of  the  Slcs.s-Sheffield  Steel 
and  Iron  Co.  John  N.  Vincent,  assistant  secretary  of 
the  Alabama  Coal  Operators'  Association,  is  secretary 
of  the  chapter.  A  membership  committee,  now  at 
work,  is  determined  to  bring  the  membership  up  to  100. 
There  will  be  close  afliliation  with  the  Alabama  Coal 
Association,  of  which  all  of  the  coal  producers  of  the 
chapter  are  members. 


Dredging  Operations   in   Colorado 

The  Derry  Ranch  Gold  Dredging  Co.,  of  Leadville, 
Colo.,  resumed  dredging  operations  on  Apr.  20,  after 
having  been  closed  down,  as  usual,  during  the  winter 
months.  This  dredge  is  situated  a  few  miles  from  Lead- 
ville, at  an  altitude  of  about  10,000  ft.,  and  the  winter 
climate  is  so  severe  that  it  is  to  the  advantage  of  the 
company  to  suspend  operations  during  the  cold  season. 
The  company  is  generally  fortunate  enough  to  secure 
the  return  of  its  regular  dredging  crew  each  spring, 
which  undoubtedly  contribute.s  largely  to  the  successful 
results  achieved. 

Operations  were  begun  over  three  years  ago,  on  a 
piece  of  ground  that  had  been  previously  under  consid- 
eration by  many  other  companies,  out  all  had  hesitated 
to  undertake  the  e()uipment  of  the  property  with  a 
dredge.  The  gold  recoveries  were  high,  but  boulders 
were  large  and  numerous,  and  ,<»ome  of  the  gravel  was 
tightly  cemented.  It  remained  for  the  present  company 
to  equip  the  property  with  a  modern  dredge,  which  has 
proved  highly  efficient  since  it  heffHn  operations. 


Foreign  Trade  in  Metals  and  Ores 

Imports  and  exports  of  the  more  important  metals 
and  ores,  as  reported  by  the  Department  of  Commerce 
for  March,  1919,  and  the  figures  for  March,  1918,  as 
finally  revised,  are  as  follows: 

IMPORTS.  .MARCH.   1918  .^ND   1919 
tin   pounds,  iinlofi!'  otherwise  stated) 

March.  1918  Marrh.  1919 
234,356  90.726 


.Metal  and  Or 

Aiititiifiny  ore,  eontenls 

Antimony  matte.  roKuIuti  or  met; 
Coj.„.r: 

Ore.  contents. 
Concentrates,  conlents- 
Matte.  regulus,  etc.,  contents 
Iniportcd  from  (in  part) : 

Canada     

Mexico 

Cuba 

Chile 

Peru 

\"ene«uela 

I'nrefiiied,  black,  blister,  etc 
Refined,  in  bars,  plates,  etc 
Old.  etc  .  for  renianufncture 
Composition  metal,  copper  rhi 


3.048.752 

11.068.341 
3,724,800 
3.599,160 

2,703.945 

7.717.524 

5,740,547 

516,916 

40.939 

166,033 

36,514,548 

.Vi7 

36.400 


Rulii 


■onients 


titents 

Iinported  from  (in  part): 

Canada     

Mexico       

Pips,  liars  and  old 

Pyrites,  long  tons  

Imported  from  (in  part); 

Spiiin,  long  tons 

Canada,  long  tons 

Tin  ore.  long  tons  

Tin  hiirs,  blocks,  pigs,  etc 13.529,209 

Imported  from  (in  part): 

Straits  Settlements 

Dutch  Kast  Indies 

United  Kingdom 

Australia  

Hong  Kong  

Tungsten  ore.  long  tons 

.Manganese  ore.  long  tons 

Imported  from  (in  part): 

(!"uba,  long  tons         

Brazii,  lon(?  tons 

British  India,  long  tons 


2.084,554 

15,418.852 

1.061.004 

51.276 

49.566 
1.540 
613 


6,801,623 

375.905 

3.344.557 

379.572 

1,709,001 

284 

19,300 


4.475,752 
2,229,506 
3,441.721 

1,723,017 
2.368.702 

925.295 
4,903,436 

127.037 

V.-; 

49,564,536 

1.678.919 

400,240 

10.235 

1.512.494 
7,937,167 

1,329.994 

8,101.265 

623.525 

12.959 

10.944 

1.765 

1.066 

8,284.970 


10,525 

6.907 

500 


Ore.  contents 
Imported  from: 
(^anudii      ,    . 


EXPORTS  OF  LEAD,  COPPER  j 
(In  oounds) 


Copp<T: 

Ore.  contents 
Concentrate©,  content*. 
Inrefined.  black,  blister 
Refined,  in  ingots,  bars. 
Exported  to  (in  part) 

Frame      

Italy  

I'nited  Kingdom 

Canada  .      . 

Composition  metal,  copper  chief  value. 
Old  an.l , 


4.801.336 

992,380 

3.808.956 

4,371 


March.  1918  March,  1919 

270.175  1.600 

I11,?20  .VU 

4.291,367  269.343 

59,776,855  13,088.819 


Pin 


nd  scrap 
and  tubes 
)  and  sheets     .  .  , 
.  except  insulated. 


Piga,  burs,  etc  ,  produced  from  domestic  ore. 
Pigs.  bars,  etc  ,  produced  from  foreign  ore. . . 
Exported  to  (in  part) : 

I)enmark 


Kingdom 


.Speller 

PriMluceil  from  domestic  ore. 
PriMluced  from  foreign  ore. . . 
ortecl  1.1  (in  part): 


''fr'nnc 
Italy 

I'niteil  Kingdo 
Canada 
Mexico 


38,980.549 

9,068.568 

9.830,999 

1,452.148 

42.660 

64.900 

449.197 

2,729,851 

918.037 


2.018.279 

12.714.785 

82.880 

1.801,349 


9.274,701 
726.041 

5.401.694 

1.110,611 

244,470 

\.l 

1.811.980 


1,214.152 

3,540.891 

2,359.896 

920.588 

85.015 

219.036 

661.219 

851.543 

12,010.554 


422,179 

695,378 

3,846.561 

426.200 


2,657.112 

3.911.936 

8.110,264 

593.650 


Vancouver  ManKnnrsr  Depositji  in  the  Cowichan  district 
wiP  he  disou9seil  nnd  all  nvnilable  information  relating 
thorptii  will  be  includoi)  in  ji  publication  to  be  is.iued  soon 
by  the  Canadian  Munition  Resources  Commis.sion.  accord- 
ing to  G.  C.  Mackenzie,  late  of  the  Canadian  Geoloirical 
Survey  Branch,  Ottnwn 
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Bonus  Systems  in  Montana  Mines 

Butte  Correspondence 

Increased  efficiency  measures  are  commanding  much 
attention  from  the  officials  of  the  Anaconda  Copper 
Mining  Co.,  which  recently  has  put  into  effect  a  con- 
tract system  for  the  miners  employed  in  stoping  oper- 
ations. Heretofore  the  contract  system  applied  onlv 
to  men  engaged  in  driving  drifts,  crosscuts,  or  muck- 
ing, the  workers  in  the  stopes  being  paid  only  their 
daily  wage.  Men  on  contract  usually  do  from  25  to 
30%  more  work,  as  they  are  paid  for  the  results  actually 
accomplished,  and  the  miner  is  found  to  be  more  satis- 
fied than  when  his  daily  pay  ranges  around  $8  or  $10, 
despite  the  fact  that  he  labors  far  harder  than  ordi- 
narily. More  is  accomplished  for  the  companies  under 
the  same  overhead  expense,  and  a  marked  increase  in 
efficiency  is  looked  for  through  an  extension  of  the  plan. 
Since  the  signing  of  the  armistice,  which  released  a 
floodtide  of  labor,  enabling  the  mining  companies  to 
select  their  men,  efficiency  in  the  Butte  district  has  been 
increased  from  20  to  30%.  The  North  Butte  Mining 
Co.  estimates  that  it  has  increased  efficiency  at  its 
mines  up  to  about  25%,  through  a  bonus  system  intro- 
duced about  a  month  ago,  with  a  consequent  lowering 
of  its  copper  costs  to  14.2c.  per  lb.,  and  still  further  im- 
provement is  expected.  The  bonus  is  paid  weekly,  and 
is  based  upon  actual  details  performed  in  connection 
with  the  miner's  daily  work,  whether  it  be  in  the  stopes 
or  otherwise.  At  present  the  bonus  applies  only  to 
underground  workers,  but  it  is  the  plan  of  the  man- 
agement to  extend  it  to  every  employee  of  the  North 
Butte. 

The  Butte  &  Superior  Mining  Co.  has  been  experi- 
menting with  the  contract  pay  system  for  a  period 
of  one  month,  as  applied  to  men  stoping  ore,  with  sat- 
isfactory results,  according  to  an  unofficial  statement. 
The  percentage  of  improvement  is  found  to  be  about  the 
same  as  elsewhere  in  the  district. 


American  Institute  of  Mining  and 
Metallurgical  Engineers 

The  New  York  Section  of  the  American  Institute  of 
]\Iining  and  Metallurgical  Engineers  held  its  regular 
monthly  meeting  on  the  evening  of  May  7.  Officers  for 
the  ensuing  year  were  balloted  for,  and  Allen  H.  Rogers, 
chjiirman,  declared  the  following  elected :  Chairman,  E. 
P.  Mathewson;  vice-chairmen,  William  Young  Wester- 
velt  and  R.  M.  Atwater,  Jr.;  treasurer,  Wilber  Judson; 
committeemen,  E.  S.  Berry  and  L.  W.  Mayer. 

Col.  0.  B.  Perry,  of  the  27th  Regiment  of  Engi- 
neers, was  introduced  and  entertained  the  members  by 
an  interesting  description  of  the  activities  of  the  27th 
in  France.  Colonel  Perry  also  described  the  engineering 
organization  of  an  army.  Capt.  E.  S.  Berry  gave  a 
3hort  but  illuminating  description  of  the  Army  Supply 
Service. 

April   Pig-iron  Production 

Pig-iron  production  during  April  was  2,478,218  gross 
tons  or  an  average  of  82,607  tons  a  day,  according  to 
Iron  Age,  a  falling  off  of  25 "c  from  production  in  April, 
1&18'.  The  212  furnaces  active  May  1  have  an  estimated 
daily  capacity  of  75,860  gross  tons,  as  compared  with 
266  furnaces,  rated  at  93,165  tons,  on  Apr.  1,  1919,  and 
350  furnaces,  rated  at  109,675  tons,  on  Jan.  1.  In  April. 


56  furnaces,  including  13  in  the  Pittsburgh  district, 
were  blown  out;  2  were  blown  in.  Reports  show  a  net 
loss  of  54  active  stacks  in  April  and  138  in  the  first 
four  months  of  this  year.  Only  17,308  gross  tons  of 
ferro-alloys  was  made,  spiegeleisen  amounting  to  but 
2778  gross  tons. 

New  Iron-Ore  Prices  Effective 

Lake  Superior  iron-ore  prices  have  been  reduced  20c. 
per  ton,  following  the  cut  from  $1  to  80c.  in  the  net  ves- 
sel rate  from  the  ports  at  the  head  of  the  Lakes  and  a 
reduction  at  the  same  rate,  or  20%,  from  other  ports, 
according  to  Iron  Age  of  May  1,  1919.  The  new  prices 
are  in  conformity  with  the  decision  of  the  recent  Wash- 
ington price  conference,  which  left  late  1918  prices  un- 
changed, but  subject  to  any  reduction  in  either  the  rail 
rates  from  the  mines  or  vessel  rates,  thus  giving  the 
consumer  instead  of  the  ore  shippers  the  benefit  of  any 
reduction  in  carrying  charges. 

The  few  ore  contracts  that  have  been  placed  up  to  the 
present  were  at  the  late  1918  prices,  but  had  a  rider 
which  provided  that  the  buyer  would  be  given  the  benefit 
of  any  reduction  in  transportation  charges.  With  the 
formal  changing  of  the  prices,  contracts  taken  from  now 
on  will  provide  that  the  prices  named  shall  be  subject 
to  any  change  that  may  be  made  during  the  season  in 
the  railroad  rates  or  in  the  Government  tax. 

The  application  made  by  some  of  the  railroads  to  in- 
crease the  unloading  charge  from  10  to  15c.  per  ton  at 
Lake  Erie  ports  was  considered  at  a  meeting  held  in 
Pittsburgh,  April  25,  and  refused.  Consequently,  ore 
consumers  will  get  the  full  benefit  of  the  20c.  per  ton 
reduction  in  carrying  charges.  The  new  carrying  charges 
are  80c.  per  ton,  net,  from  Duluth ;  72c.  from  Marquette 
and  60c.  from  Escanaba. 

Little  ore  is  being  sold,  and  the  outlook  for  businesH 
during  the  next  few  weeks  is  not  promising.  Some  of 
the  ore  firms  have  begun  shipping  ore  in  a  small  way,  but 
indications  are  that  the  movement  will  not  get  well  un- 
der way  before  the  first  of  June. 

The  iron-ore  carrying  capacity  of  the  Lake  fleet  has 
been  reduced  520,000  tons  this  year,  based  upon  a  car- 
rying season  of  20  trips.  There  are  now  377  ore  car- 
riers, with  an  aggregate  trip  carrying  capacity  of  3,029,- 
000  gross  tons,  as  compared  with  3,055,400  gross  tonsi 
last  year.  The  reduction  in  vessel  tonnage  has  resulted 
from  the  requisitioning  of  Lake  vessels  for  the  ocean 
trade.  New  ore  prices,  delivered  f.o.b.  lower  Lake  ports, 
are  as  follows:  Old  range  bessemer,  $6.45;  old  range 
nonbessemer,  $5.70;  Mesabi  bessemer,  $6.20;  Mesabi 
nonbessemer,  $5.55. 

Arizona  Tax  Commission  Defeated 

Phcenix  Correspondence 

The  victory  of  the  Standard  Oil  Co.  of  California  slH 
San  Francisco,  on  May  5,  when  it  won  its  suit  against 
the  Arizona  Tax  Commission,  is  of  great  interest  to 
Arizona  mining  men.  By  a  decision  of  the  U.  S.  Court, 
of  Appeals,  a  temporary  injunction  was  granted  against 
the  Tax  Commission's  increase  of  assessed  valuation  for 
1917.  This  means  that  the  basis  for  the  objectionable 
Arizona  mine-tax  law  will  be  swept  away. 

The  appellate  decision  upheld  the  company's  appeal, 
which  charged  that  the  Tax  Commission's  valuation  was 
fundamentally  erroneous  and  unwarranted.  The  deci- 
sion also  overruled  that  of  the  Arizona  district  court, 
which  upheld  the  increase. 
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The   Need   of   a    Policy 

WHEN  Senator  Hitchcock,  of  Nebraska,  heard  that 
this  country  was  to  receive  potash  in  part  payment 
for  food  exported  to  Germany,  he  sent  a  protest  to  Paris 
in  the  interest  of  American  producers,  urging  that  the 
shipment  of  the  fertilizer  be  prevented.  In  reply,  Mr. 
Baruch.  adviser  to  the  Peace  Commission,  told  him  that 
the  potash  industry  could  be  defended  against  imports 
from  Germany  only  by  an  act  of  Congress. 

This  brings  up  the  question  of  what  can  or  what  should 
be  done  by  Congress  in  respect  to  all  of  that  group  of 
products  known  as  "war  minerals."  It  is  not  only  the 
producers  of  American  potash  who  seek  legislation  that 
would  enable  them  to  produce  and  sell  at  a  profit,  but  in 
the  same  class  are  the  producers  of  magnesite,  chro- 
mite,  pyrite,  manganese,  tungsten,  mercury,  and 
graphite. 

Are  we  to  have  free  importation  of  these  ores,  are 
they  to  be  shut  out  by  high  tariffs,  or  are  we  to  have 
limited  importations?  The  rea.sons  for  free  importa- 
tion or  for  domestic  development,  consumption,  or 
conservation  are  so  nearly  identical  in  each  case  that  the 
group  might  well  be  considered  as  a  whole,  the  policy 
adopted  for  one  being  the  policy  adopted  for  others. 

The  problem  is  not  an  easy  one  to  solve.  Three  im- 
portant and  more  or  less  conflicting  interests  demand 
consideration.  First,  there  is  the  producer,  who,  col- 
lectively, has  many  millions  of  dollars  invested  in  these 
various  "war-mineral"  enterprises.  It  goes  without  say- 
ing that  his  capital  should  be  protected;  and.  if  pro- 
tected, he  is  willing  to  invest  further  along  the  same  lines 
and  add  to  the  industrial  development  of  the  country. 
Second,  we  have  the  manufacturer  and  consumer.  It 
is  obvious  that  the  consumer  should  obtain  his  raw 
material  at  the  lowe.st  possible  price,  and.  likewise, 
the  manufacturer,  so  that  his  industry  may  thrive  and 
grow.  Third,  we  have  the  interest  of  all  the  people,  the 
Government.  We  have  learned  that  foreign  supplies 
of  any  of  these  necessities  may  be  unexpectedly  cut  off, 
thereby  bringing  about  a  serious  situation.  From  the 
Government  point  of  view,  sources  of  all  of  these  mate- 
rials should  be  so  developed  that  at  short  notice  the 
United  States  would  be  in  a  position  to  produce  all  of 
its  requirements  without  extraordinary  effort,  and  at 
only  a  rea.sonable  advance  in  price. 

Fifty  years  ago  the  producer  was  the  favored  husi- 
nena  man.  and  the  development  of  our  natural  re.sourcfs 
was  the  subject  of  greatest  importance;  but  gradually. 
as  the  years  have  gone  by.  there  has  been  a  letting 
down  of  the  tariff  bars  in  the  interest  of  the  consumer, 
until  in  the  case  of  manganese  and  chromium  neither 
could  be  profitably  produced  in  this  country. 

If  we  had  only  the  personal  interest  of  the  producer, 
on  the  one  hand,  and  the  personal  interest  of  the  con- 
sumer, on  the  other,  to  consider,  a  fair  and  reasonable 
compromise  might  be  effected.  We  know  what  it  costs 
to  produce  under  normal  conditio?is;  we  know  the  effect 
of  tariffs  on  imports;  we  have  data  for  a  reasonable  com- 
promise, which  would,  of  course,  be  affected  to  some  ex- 
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tent  by  the  force  with  which  the  case  of  the  producer  or 
consumer  was  presented.  The  questions  that  are  pend- 
ing may  reach  a  solution  in  this  manner,  but  we  cannot 
overlook  the  third  factor — the  interest  of  all  the  people 
in  providing  against  the  possibility  of  being  deprived  of 
the  prime  necessity  in  the  event  of  limited  domestic 
developments  and  sudden  cessation  of  free  importations. 

Perhaps  international  relations  of  the  future  will  per- 
mit each  country  to  produce  that  mineral  or  minerals 
which  it  can  produce  best,  with  no  thought  of  free  com- 
merce being  interrupted  and  no  emergency  to  be  pro- 
vided for.  Though  such  an  ideal  condition  is  desir- 
able, it  will  not  be  the  part  of  wisdom  to  take  for  granted 
that  it  has  arrived.  We  have  been  taught  a  lesson  in 
preparedness.  Let  us  remember  it  for  a  generation  or 
two  at  least. 

Reversion  to  the  importation  regulations  existing 
prior  to  1915  not  only  means  the  permanent  closing  of 
the  mines  of  our  uncommon  ores,  if  we  may  use  that 
term,  but  it  will  throw  the  Government  back  into  ex- 
actly its  same  condition  of  unpreparedness  as  of  that 
date.  The  sin  would  be  greater  now  than  it  was  then, 
for  we  would  all  know  that  we  were  unprepared.  This 
is  not  an  appeal  for  a  high  tariff  on  the  ores  and  min- 
erals mentioned,  nor  an  appeal  for  free  importation,  but 
merely  an  attempt  to  look  at  the  three  sides  of  the 
question. 

Vast  amounts  of  money  are  due  us  from  abroad.  Gold 
cannot  possibly  be  sent  to  us,  and  we  could  not  use  it  if 
we  could  get  it.  Our  credits  can  be  liquidated  only 
with  raw  and  manufactured  products  from  across  the 
seas.  We  do  not  desire  to  close  any  of  our  factories, 
and  our  prosperity  depends  largely  upon  our  debtors 
paying  their  bills.  We  cannot  close  our  ports  to  those 
things  that  they  can  produce  most  cheaply. 

Whatever  the  solution  to  this  set  of  problems,  we  hope 
that  they  will  not  be  studied  and  treated  separately. 
The  question  of  potash  is  only  one  of  many.  If  pre- 
sented alone,  the  producers  of  potash,  being  numerically 
small  as  compared  with  the  consumers,  may  receive  scant 
consideration.  Likewise  the  producers  of  each  of  the 
other  minerals,  if  working  alone,  will  fail  to  produce  the 
necessary  impression.  A  constructive  and  sound  na- 
tional policy  in  respect  to  the  war  minerals  is  urgently 
needed;  and.  in  making  the  appeal  to  Congress  for  it, 
it  is  most  important  to  remember  that  "United  we 
.ttand,  divided  we  fall." 


An  Open  Market  for  Steel 

''I'^IIK  stabilization  of  steel  prices  has  been  abandoned. 
1  and  the  tJovernnienfs  price-stabilization  program, 
initiated  by  Secretary  Redfield.  is  at  an  end.  The  refusal 
of  Walker  l).  Mines,  Director-iieneral  of  Railroads,  to 
accept  the  steel  prices  fixed  by  the  Industrial  Board,  was 
the  first  blow  which  struck  the  tentative  plans  of  that 
body.  That  it  was  effective  is  now  shown  by  the  action 
of  Secretary  Redfield  in  accepting  the  resignations  of 
the  members  of  the  Industrial  Board.  On  top  of  this 
comeo  the  announcement  of  Attorney  General  Palmer 
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that  the  proposed  plans  of  the  board  for  stabilizing 
industry  violated  the  anti-trust  laws  and  are  unauthor- 
ized by  law. 

There  is  now  an  open  market  for  steel,  and  the  steel 
industrj'  will  have  to  take  its  chances,  like  any  other 
industry.  The  price  question  seems  to  be  now  settled 
for  a  long  time.  It  is  said  that  the  U.  S.  Steel  Corpora- 
tion will  continue  the  prices  rejected  by  the  Railroad 
Administration,  and  it  bases  its  stand  upon  the  asser- 
tion that  the  costs  of  production  will  not  permit  of  a 
cut  in  the  present  price  of  steel  products  without  a  re- 
duction in  the  wages  paid  to  the  steel  workers.  How- 
ever this  may  be,  the  important  fact  is  that  the  steel 
industry  is  now  on  a  competitive  basis.  The  law  of 
supply  and  demand  will  quickly  determine  the  ruling 
prices,  and  permit  industries  dependent  upon  steel  to 
resume. 


Metallurgical  Accounting 

AN  ANONYMOUS  correspondent,  who  directs  our 
attention  to  an  account  of  the  operations  of  the  West 
End  Consolidated  Blining  Co.,  which  appeared  in  the 
Nov.  23  issue  of  the  Journal,  wherein  "increase  of  ton- 
nage milled"  should  have  read  "increase  of  tonnage 
mined"  (the  culpability  for  which  we  acknowledge  and 
which  we  gladly  correct),  points  out  the  lack  of  refer- 
ence in  the  article  to  the  extraction  of  the  metals.  Our 
account  gave  the  tonnage  treated,  the  gold  and  silver 
content  in  the  ore  milled,  and  the  actual  gold  and  silver 
recovered.  These  figures  were  taken  from  the  annual 
report,  and  seemed  to  us  to  present  the  fundamental 
results  of  the  year's  work  in  a  form  condensed  to  suit 
the  available  space  in  our  columns.  It  also  happened 
thai  the  time  to  make  the  necessary  calculations,  so  as 
to  bti  able  to  present  other  data  in  as  complete  a  form  as 
we  should  have  wished,  was  not  available. 

Our  correspondent's  objection  draws  attention  to  the 
urgent  need  for  a  standardization  of  company  reports, 
particularly  with  reference  to  metallurgical  results,  so 
that  vital  data  would  be  available  at  first  sight  and  ver- 
bose statistical  repetitions  would  be  avoided.  We  have 
madu  a  detailed  study  of  the  report  in  question  and  find 
that,  although  it  is  clearly  stated  that  the  mill  opera- 
tions resulted  in  a  total  recovery  of  metals  amounting 
to  12,8.53.93  oz.  gold  and  1,219,860.68  oz.  silver,  a  closer 
examination  shows  that  the  figures  include  2634.4  oz.  of 
fine  metal  which  was  left  in  the  slag,  and  which,  by  no 
stretch  of  the  imagination,  could  be  considered  as  having 
been  recovered.  To  those  who  insist  that  such  a  system 
of  accounting  is  logical,  one  would  ask  whether  they 
would  agree  that,  if  slovenly  work  developed  at  a  smelt- 
ery, and  half  the  metal  instead  of  only  a  minute  propor- 
ticn  was  left  in  the  slag,  the  estimate  of  recovery  would 
remain  unaltered.  The  percentage  of  recovery  should 
be  one  of  the  most  vital  indices  of  metallurgical  effi- 
ciency, but  it  would  be  valueless  in  this  connection  if  it 
did  no:  represent  the  metal  finally  obtained  in  salable 
form,  and  that  only. 

Our  correspondent's  objection  raises  still  another  point 
— with  regard  to  the  statement  of  percentage  of  extrac- 
tion and  recovery;  and  in  this  connection  a  few  explana- 
tory remarks  will  not  be  amiss.  On  several  occasions 
it  has  been  pointed  out  that  percentage  extraction  and 
recovery  are  no  indications  of  the  comparative  effi- 
ciency of  operations  or  the  suitability  of  the  process 
when  unaccompanied  by  information  as  to  the  metal  con- 
teit  per  ton  of  the  ore  being  treated.     A  97 ''r  recovery 


from  a  1000-oz.  ore  might  leave  much  to  be  desired;  a 
90 ''f  recovery  on  a  10-oz.  ore  might  be  considered  com- 
mendable. If  percentage  recovery  figures  are  quoted 
they  should  be  accompanied  by  an  estimate  of  the  wei-jht 
of  the  metal  in  the  ore.  If  this  factor  is  not  taken  into 
consideration,  the  achievements  at  the  plants  of  some  of 
the  low-grade  copper  mines  would  be  entirely  overlooked. 

Again,  the  money  value  of  a  silver-gold  ore  or  of  the 
bullion  produced  cannot  logically  be  stated  in  connec- 
tion with  recovery  figures,  because  a  fluctuation  in  the 
price  of  the  silver  would  result  in  a  corresponding  fluc- 
tuation in  estimated  recovery  percentage,  without  any 
change  having  occurred  in  actual  metallurgical  results. 
So  the  metallurgist  in  charge  might  be  blamed  in  one 
case,  and  praised  in  another,  for  variations  over  which 
he  had  no  control,  and  for  which,  therefore,  he  could 
not  be  held  responsible. 

By  making  the  necessary  calculations  we  find  that  the 
grade  of  the  ore  treated  at  the  West  End  mill  during 
1917  was,  approximately,  19.7  oz.  silver  and  0.203  oz. 
gold  per  ton.  It  is  difficult  to  understand  why  these 
significant  figures  were  omitted  from  the  annual  report. 
Such  data  convey  a  definite  impression  as  to  comparative 
metal  content,  whereas  the  information  given — "a  value 
of  $20.51  per  ton" — certainly  does  not. 


Engineering,  Latin,  and  Greek 

AMONG  the  reconstruction  problems  confronting  our 
colleges  and  universities  is  that  of  readjusting  their 
curricula  to  modern  needs,  or  to  requirements  that 
appear  to  have  developed  within  recent  years.  Modi- 
fications of  entrance  requirements  are  being  made.  We 
read  notices  of  first  one  institution  and  then  another 
reducing  the  conditional  knowledge  of  Latin  and  Greek, 
or  eliminating  both  from  entrance  requirements.  The 
idea  seems  to  be  popular,  but  we  are  not  sure  't  is  wise. 

Latin  or  Greek  roots  have  little  to  do  with  the  suc- 
cessful erection  of  a  bridge,  the  sinking  of  a  shaft,  or 
with  the  smelting  of  an  ore.  The  ability  to  read  a  page 
of  Virgil  is  of  little  assistance  in  developing  a  process 
for  the  separation  of  chalcopyrite  from  sphalerite  by 
selective  flotation.  Xenophon  throws  no  light  on  arma- 
tures or  electro  magnets.  Then  why  worry  ourselves 
with  the  dead  languages?  Why  not  put  them  into  the 
discard,  and  study  only  to  familiarize  ourselves  with 
the  tools  that  are  used  directly  in  the  solution  of  the 
problems  of  the  day? 

To  answer  these  questions  one  must  formulate  in  his 
own  mind  his  conception  of  the  character  of  an  engineer: 
what  he  should  know,  but,  more  particularly,  what  he 
should  be.  We  might  possibly  define  the  word  "engi- 
neer," giving  briefly  a  clear  and  concise  definition  of 
the  appellation,  and  yet  fall  far  short  of  conveying 
our  conception  of  the  term.  In  our  every-day  life 
we  ar6  likely  to  use  some  words  carelessly;  we  speak  of 
a  politician  when  we  may  be  thinking  of  a  political 
boss,  or  it  may  be  of  a  statesman — men  whose  char- 
acters are  as  opposite  as  the  magnetic  poles.  So  in 
using  the  word  "engineer"  we  may  use  it  in  speaking 
of  men  whose  technical  training  may  have  been  carried 
to  the  extreme  without  any  attempt  to  form  character, 
or,  on  the  other  hand,  men  whose  characters  have  been 
developed  without  much  technical  training. 

If  the  term  engineer  is  to  be  strictly  interpreted,  if 
it  is  to  be  confined  to  one  engaged  only  in  the  solution 
of  technical  problems,  one  who  uses  the  forces  of  nature, 
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the  laws  of  mechanics  and  chemistr>'  to  earn  money, 
if  we  have  in  mind  only  brain  development  for  com- 
mercial purposes,  then  we  are  thinking  of  a  character 
that  may  be  completely  formed  without  the  u.se  of  Latin 
or  Greek,  without  the  study  of  history,  of  humanity,  or 
even  without  English. 

But  if,  on  the  other  hand,  our  conception  of  the  title 
pictures  a  man  with  some  of  these  attainments,  but 
.•il.-;o  with  real  character,  a  man  of  broad  and  deep 
insight,  a  man  equally  at  home  with  labor  or  with  capi- 
tal— their  connecting  link — a  man  capable  of  leading 
his  fellow  men  in  fields  of  science,  commerce,  or  state.s- 
manship — then  we  are  thinking  of  a  character  of  a  finer 
sort.  We  are  thinking  of  one  whose  education  rests  on 
principles,  not  on  details  of  laboratory  practice.  On  the 
one  hand,  we  have  the  specialist  so  deep  in  his  own 
particular  subject  that  he  fails  to  realize  that  there  is 
another  life  more  worth  the  living,  which  knows  nothing 
of  technical  details.  On  the  other  hand,  we  have  a 
man  who  would  confine  himself  to  principles,  and  to  so 
many  of  them,  that  his  education,  like  a  veneer  of 
handsome  wood  over  a  large  area,  would  be  so  thin 
that  it  would  stand  no  wear — the  slightest  abrasion 
would  show  the  coarse-grained  common  lumber  under- 
neath. 

In  the  drastic  changes  that  have  been  recommended 
in  our  colleges  we  fear  that  the  authorities,  in  their  rec- 
ognition of  the  fact  that  there  has  been  a  tendency  to 
veneer  the  character,  are  jumping  toward  the  other  ex- 
treme, and  are  preparing  to  educate  men  solely  for  the 
purpose  of  making  money.  We  hope  that  our  colleges 
will,  if  they  advance  in  this  direction,  go  slowly  and 
carefully  and  not  sacrifice  the  things  which  go  to  make 
life  enjoyable  for  those  which  lead  only  to  remunera- 
tion and  to  the  thoughts  of  greed,  gain,  and  power. 

Latin  is  a  dead  language  only  in  so  far  as  we  do  not 
know  it.  It  is  with  us  every  day,  in  our  own  English,  in 
French,  Italian,  and  Spanish.  It  is  with  us  in  the  lab- 
orator>',  in  our  reagents,  ores,  and  minerals.  If  we 
would  know  history  and  enjoy  it,  we  must  know  the  lan- 
guage that  preceded  ours.  When  we  speak  with  those 
with  whom  it  is  worth  while  to  talk,  we  will  often 
find  that  we  are  talking  with  men  who  know  the  deid 
languages. 

None  of  us  knows  what  lies  before  him,  and  what 
it  is  best  to  study.  We  look  into  the  future,  but  there 
is  a  lack  of  background  with  which  to  form  a  perspective. 
If  we  look  into  the  past,  there  we  have  a  distinct  back- 
ground and  we  can  see  things  in  their  proper  pro- 
portions. We  cannot  look  far  into  the  future,  but  we 
can  look  backward  and  reason  by  analogy.  Did  our 
ideal  engineering  characters  study  languages  and  his- 
tory, or  did  they  confine  themselves  to  technical  sub- 
jects? Did  the  men  who  really  enjoy  life,  and  whom 
we  enjoy,  study  language,  history,  English,  art  and 
music?  King,  Douglas,  Raymond  were  all  technical  men, 
but  they  were  more — they  were  engineers  in  the  sen.se 
that  we  may  strive  for,  if  we  do  not  attain.  These  men 
might  possibly  have  held  that  Latin  was  non-essential, 
but  we  cannot  conceive  of  their  being  ignorant  of  it. 

We  need  specialists,  but  we  need  more  brond-minded 
engineers,  capable  of  directing  specialists — men  who  will 
be  managers  in  every  sense  of  the  word ;  and  to  make 
stirh  men  we  must  not  limit  the  work  of  our  sttidents  to 
technolog>-.  Mortimer  E.  Coolev.  Dean  of  the  College 
of  Engineering  nt  the  University  of  Michigan,  wrote  in 
a  recent  communication  to  the  New  York  Sun.  "For  the 


young  American  going  into  engineering  I  would  ad- 
vise a  thorough  preparation  in  fundamentals,  eschew- 
ing all  fads,  even  manual  training  and  the  practical 
things  thought  so  essential  to  his  success,  and  including 
not  less  than  two  years  of  Latin,  preferably  three  or 
four  years.  Considerable  history,  some  political 
economy.  A  good  knowledge  of  English  and  of  litera- 
ture. A  speaking  knowledge  of  at  least  one  foreign 
language,  and.  if  only  one,  it  should  be  Spanish.  Som^ 
philosophy  and  as  much  of  art,  music,  and  other  thing- 
apparently  having  nothing  to  do  with  engineering  as 
possible." 

A  proper  balance  of  classical  and  technical  education 
for  the  coming  generation  of  engineers  is  a  subject  of 
deep  concern.  This  is  particularly  true  in  view  of 
the  endeavors  now  being  made  to  bring  the  engineer  in 
closer  touch  with  political  and  civil  life.  The  best  advice 
must  come  from  those  who  have  reached  maturity  in 
their  professions. 

We  hope  that  our  technical  societies  will  not  overlook 
the  opportunity  of  permitting  their  views  to  be  re- 
corded either  in  approval  or  disapproval  of  the  altera- 
tions in  curricula  now  being  advocated  and  adopted  at 
our  universities. 


Tasmania  is  subject  to  dry  spells  of  a  kind  that  have 
naught  to  do  with  Constitutional  amendments  and  such. 
As  en  the  mainland  of  Australia,  there  exist  not  only 
some  queer  animals  that  are  peculiar  to  the  country 
but  several  scattered  areas  possess  alluvial  tin  deposits. 
Some  of  the  latter  comprise  fairly  rich  spots  that  are 
well  worth  working,  provided  water  can  be  obtained  in 
suflicient  quantity.  In  at  least  one  case,  the  govern- 
ment took  control  of  a  ditch  line  and  extended  it  sev- 
eral miles,  supplying  water  to  what  is  known  as  a  "small 
man's  field,"  on  a  sliding  royalty  scale  based  upon  the 
market  price  of  the  product.  Some  companies  installed 
their  own  ditches  or  "water  races"  30  and  40  miles 
long.  A  few  years  ago  one  of  the  companies  was  doing 
fairly  well  in  every  other  way,  but  experienced  a  pe- 
culiar difficulty  that  ran  the  total  costs  up  to  an  annoying 
figure.  A  little  animal  called  the  duck-billed  platypus, 
or  Oi'nitliorhyrirhiix  paradoxiix,  took  to  the  water  like  a 
duck,  swam  around  like  an  otter,  and  playfully  bored 
holes  in  the  banks.  Coming  in  increasing  numbers,  the 
lady  platypi  laid  eggs  and  kept  on  increasing  the  num- 
bers of  her  brood  and  the  costs  of  mining.  The  Latin 
name  is  most  appropriate,  for  the  creature  is  certainly 
a  paradox.  It  is  about  a  foot  and  a  half  long  when 
full  grown,  has  a  bodv  like  an  otter,  a  tail  like  a  beaver, 
thick,  dark-brown  fur,  and  a  broad,  horny  bill  and 
webbed  feet,  suggestive  of  the  duck.  The  male  has 
spurs  like  a  rooster;  the  female  lays  eggs  in  a  nest; 
and  the  paradox  of  it  nil  is  that  it  is  cold-blooded  enough 
to  be  classed  as  a  reptile.  This  nuisance  is  fond  of 
making  its  nest  near  a  quiet  stream,  making  the  entrance 
from  below  the  surface  of  the  v^^^ter  and  winding  along 
somrfimes  ns  much  as  .'jO  ft.,  and  then  upward  to  a 
large  chnmbor.  U  then  raises  a  ventilating  shaft  to 
surface;  the  latter  also  serving  as  a  "safety-first"  exit 
in  case  of  emergencv.  Building  such  nests  along  the 
ditches,  they  certainly  are  sons  of  Belial. 
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Illinois  Mining  Statutes  Annotated.  (Including  All  Illinois 
Mining  Laws).  By  J.  W.  Thompson.  Pp.  594.  Bulle- 
tin 169,  U.  S.  Bureau  of  Mines,  Washington,  D.  C. 

The  Canning  River  Region,  Northern  Alaska.  By  Ernest 
deK.    Leffingwell.     Pp.   251,   illus.      Professional    Paper 

109,  U.  S.  Geological  Survey,  Washington,  D.  C. 
North    Carolina:  Biennal    Report    of    the    State    Geologist, 

1917-1918.     Joseph   Hyde   Pratt,   State    Geologist.      Pp. 

110,  illus.  North  Carolina  Geological  and  Economic 
Survey,  Chapel   Hill,   N.   C. 

Analysis  and  Tests  of  Rigidly  Connected  Reinforced  Con- 
crete Frames.  By  Mikishi  Abe.  Pp.  102,  illus.  Bul- 
letin 107,  Engineering  Experiment  Station,  University 
of  Illinois,  Urbana,  111. 

Bibliography  and  Index  of  the  Publications  of  the  United 
States  Geological  Survey  Relating  to  Ground  Water. 
By  Oscar  E.  Meinzer.  Pp.  169.  Water- Supply  Paper 
427,  U.  S.  Geological  Survey,  Washington,  D.  C. 

The  Geology  of  the  North  Coolgardie  Goldfield.  Part  I,  The 
Yerilla  District,  by  C.  Sidney  Honman;  with  appendices 
by  R.  A.  Farquharson  and  J.  T.  Jutson.  Pp.  98,  illus. 
Bulletin  73,  Geological  Survey  of  Western  Australia, 
Perth,  Western  Australia   (1917). 

Sooke  and  Duncan  Map  Areas,  Vancouver  Island,  by  G.  H. 

Clapp;  with  Sections  on  the  Sicker  Series  and  the  Gab- 
bros  of  East  Sooke  and  Rocky  Point,  by  H.  C.  Cooke. 
Pp.  445,  illus.  Memoir  96,  Geological  Survey  of  Can- 
ada.    Department  of  Mines,  Ottawa,  Ontario   (1917). 

El  Petroleo  en  la  Republica  Mexicana.  Estudio  Geologico 
Economico  sobre  los  Yacimientos  Petroliferos  Mexi- 
canos.  First  part.  By  Miguel  Bustamante.  Pp.  216, 
illus.  Boletin  35,  Instituto  Geologico  de  Mexico,  Mexico 
City. 

Abstracts  of  Current  Decision  on  Mines  and  Mining,  Re- 
ported from  January  to  May,  1918,  and  from  May  to 
September,  1918.  By  J.  W.  Thompson.  Pp.  160  -|-  138. 
Bulletins  172  and  174,  U.  S.  Bureau  of  Mines,  Washing- 
ton, D.  C. 

Contributions  to  Economic  Geology,  1917.  (Short  Papers 
and  Preliminary  Reports).  Part  I,  Metals  and  Non- 
metals,  Except  Fuels,  F.  L.  Ransome,  E.  F.  Burchard, 
and  H.  S.  Gale,  geologists  in  charge.  Pp.  304,  illus. 
Bulletin  660,  U.  S.  Geological  Survey,  Washington,  D.  C. 

Decisions  of  Courts  AflFecting  Labor,  1917.  By  Lindley  D. 
Clark  and  Augustus  P.  Norton.  Pp.  299.  Bulletin  No. 
246  of  the  U.  S.  Bureau  of  Labor  Statistics,  Labor  Laws 
of  the  United  States  Series.  U.  S.  Department  of 
Labor,  Washington,  D.  C. 

Physics  and  Chemistry  of  Mining  and  Mine  Ventilation.    By 

Joseph  J.   Walsh.     Second   Edition.     55   x   li,  pp.   219, 
illus.     D.  Van  Nosti'and  Co.,  New  York. 
A  practical  handbook  for  vocational  schools,  and  for  those 
qualifying  for  mine-foreman  and  mine-inspector  certificates. 

Metal  Statistics,  1919.     Twelfth  Annual  Edition.     4x6,  pp. 
447.     The  American  Metal  Market,  New  York. 
A  compilation  of  tables  giving  data  regarding  production, 
imports  and  exports,  and  prices  of  iron  and   steel   and  the 
nonferrous  metals,  over  a  series  of  years. 

A  Geologic  Reconnaissance  of  the  Inyo  Range  and  the  East- 
ern Slope  of  the  Southern  Sierra  Nevada,  California,  by 

Adolph  Knopf;  with  a  section  on  The  Stratigraphy  of 
the  Inyo  Range,  by  Edwin  Kirk.  Pp.  130,  illus.  Pro- 
fessional Paper  110,  U.  S.  Geological  Survey,  Washing- 
ton, D.  C. 

A  Geological  Reconnaissance  of  the  Country  Between  Lav- 
erton  and  the  South  Australian  Border  (near  South 
Latitude    26'),    Including    Part    of   the    Mount    Morgan 


Goldfield.  By  H.  W.  B.  Talbot  and  E.  deC.  Clarke. 
(Petrology  by  R.  A.  Farquharson).  Pp.  207,  illus. 
Bulletin  75,  Geological  Survey  of  Western  Australia, 
Perth,  Western  Australia    (1917). 

The   Charters   Towers   Goldfield.     By   J.   H.    Reid,    Govem- 
ment     Geologist        Pp.     236,     illus.       Publication     256. 
Geological  Survey  of  Queensland,  Brisbane,  Queensland 
(1917). 
Contents:  General  Description  of  Field,  History  and  Tech- 
nology of  the  Gold  Deposits,  Physiography,  Geology,  Petrol- 
ogy of  the  Igneous  Rocks;   The  Ore   Deposits;   The   Mines. 

Temiskaming   Northern  Ontario  Railway  Commission   (On- 
tario  Government    Railway):   Seventeenth    Annual    Re- 
port   for    Year    Ended    Oct.    31,    1918.      Published    by 
A.  T.  Wilgress,  King's  Printer,  Toronto,  Ontario. 
Included  is  the  report  of  Arthur  A.  Cole  on  the  mining 

industry   in   that   part   of   northern    Ontario   served   by  the 

railway  in  question. 

Coal-Mine  Fatalities  in  the  United  States,   1918,  and  Coal- 
Mine  Statistics,  Supplementing  Those  Published  in  Bul- 
letin 115.     Compiled  by  Albert  H.  Fay.     U.  S.  Bureau 
of  Mines,  Washington,  D.   C. 
In  addition  to  usual  data  regardintj  accidents  there  is  in- 
cluded the  list  of  permissible  explosives,  lamps,  and  motors 
tested  prior  to  Jan.  31,  1919. 

The  Geology  and  Mineral  Resources  of  the  Yilgarn  Gold- 
field.  Part  III,  the  Gold  Belt  North  of  Southern  Cross, 
Including  Westonia,  by  T.  Blatchford  and  C.  S.  Hon- 
man; also  Notes  on  the  Minerals  of  Westonia,  and 
Petrological  Notes,  by  E.  S.  Simpson  and  R.  A.  Far- 
quharson, respectively.  Pp.  321,  illus.;  plates  I — XIX 
(maps  and  sections)  accompany  the  report  in  a  separate 
volume.  Bulletin  71,  Geological  Survey  of  Western 
Australia,  Perth,  Western  Australia   (1917). 

A    Summary   of   Mining   in   the   State  of   Washington.     By 

Arthur    Homer    Fischei-.      Pp.    124,    illus.      Bulletin    4, 
Engineei-ing  Experiment  Station  Series.     University  of 
Washington,  Seattle,  Wash. 
A  thesis  submitted  in  partial  fulfillment  of  the  require- 
nients  for  the  degree  of  master  of  science  in  mining  engi- 
neering.     It    was    prepared    under    cooperative    agreement 
between   the    College   of    Mines    and    the    U.    S.    Bureau    of 
Mines,  and  was  edited  by  Milnor  Roberts. 

Trade    of    the    United    States    With    the    World,    1917-1918. 

Part    I,    Imports.       Miscellaneous    Series    78,     Bureau 
of    Foreign    and    Domestic    Commerce,    Department    of 
Commerce,  Washington,  D.  C. 
Statistical   tables   of  imports   into   the   United   States,  by 
countries,  and  principal  articles,  during  the  fiscal  years  ended 
June   30,    19.17    and    1918,   continuing    similar    tables    which 
have  been  published  from  time  to  time  by  the  Department 
of  Commerce.     The  figures   given   in  this  report  are   espe- 
cially valuable   at  this   time,   when   there   is   great   interest 
in  foreign  trade.     A  similar  report  of  exports,  by  countries 
and  articles,  will  follow  in  a  separate  publication. 

A  Preliminary  Report  on  the  Mining  Districts  of  Idaho.    By 

Thomas  Varley,  Clarence  A.  Wright,  Edgar  K.   Soper, 
and   Douglas    C.    Livingston    (in    cooperation    with    the 
University    of    Idaho).      Pp.    113,    illus.      Bulletin    166, 
U.  S.  Bureau  of  Mines,  Washington,  D.  C. 
Cooperation   between   state   organizations   and   the    U.    S. 
Bureau  of  Mines  gives  promise  of  producing  excellent  re- 
sults.     This    bulletin    describes    the    achievements    on    the 
part  of  the  University  of  Idaho  and  the  Bureau,  presenting 
a  study  and  review  of  the  mining  districts  of  Idaho.     In  a 
compact  form   it   gives   much   information  about  the   state, 
and  should  be  well  received  by  the  mining  industry. 

Graphical  and  Mechanical  Computation.     By  Joseph  Lipka. 
Pp.  viii   -I-   364;  6x9  in.,  205  figures,  2  charts.     John 
Wiley  &  Sons,  New  York. 
This  book  is  a  treatise  on  the  uses  of  charts,  scales,  and 
instruments  to  represent  engineering  data  and  to  solve  en- 
gineering problems.     It   is  a   textbook   rather  than  a  work 
of  reference,  but  the  treatment   is  clear,  and   the  ordinary 
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engineer  should  find  no  difficulty  in  following  the  e.\plana- 
tions  given.  Some  of  the  subjects  covo.ed  are:  plotting  on 
ordinary  and  on  logarithmic  coordinate  paper,  graphic  solu- 
tion of  cubic  and  biquadratic  equations,  the  plotting  of  a 
graph  to  represent  known  data,  the  calculation  of  equations 
from  graphs,  the  use  of  planimeters,and  other  means  of 
mechanical  integration. 

Structural  Engineers'  Handbook.  Data  for  the  Design  and 
Construction  of  Steel  Bridges  and  Buildings.  By  Milo 
S.  Ketchuni.  Second  edition.  6i  x  9,  pp.  950  +  xvi, 
illus.;  flexible  leather.  McGraw-Hill  Book  Co.,  New 
York. 

This  important  and  well-knowTi  book  for  the  use  of  the 
structural  engineer,  designer,  and  student,  as  well  as  of 
engineers  who  may  at  times  have  to  do  with  stnictural 
problems  and  design,  has  now  passed  into  its  second  edition. 
The  author  states  in  his  preface  to  this  edition  that  details 
of  steel  windows  and  doors,  data  on  cement  and  gypsum 
tile  roofs,  solutions  for  bending  moments  in  mill  building 
columns,  and  stresses  in  stiff  frames  have  been  added  in 
Chapter  I,  and  Chapter  III,  Steel  Highway  Bridges,  has 
been  rewritten  and  enlarged.  All  known  errors  have  been 
corrected. 

The  Mining  Manual  and  Mining  Year  Book,  1919.  By  Wal- 
ter R.  Skinner.  5  x  8i  in.;  pp.  1000.  Walter  R.  Skin- 
ner, London,  E.  C,  England. 

This  reference  book,  which  has  appeared  regularly  for 
thirty-three  years,  is  so  well  known  that  detailed  comment 
is  no  longer  necessary.  The  publisher  has  spared  no  efforts 
to  maintain  the  reputation  that  the  manual  has  had  for 
complet-.ness  and  accuracy,  and  it  has  been  published  with 
commendable  promptness,  being  dated  March,  1919.  Its 
arrangement  and  indexing  are  good  and  add  to  its  value  as 
a  reference  work.  Full  data  regarding  capitalization,  offi- 
cials, operations,  and  financial  position  of  1170  companies 
are  given,  and  2470  additional  companies  are  covered  in  the 
supplementary  index,  which  contains  the  names  of  those 
concerns  which  have  either  ceased  to  be  of  public  interest 
or  are  in  too  dormant  a  state  to  justify  their  inclusion  in 
the  body  of  the  work.  No  important  innovations  have  been 
made,  but  there  has  been  some  condensation  of  the  matter, 
which  it  is  believed  will  render  it  still  more  convenient  for 
quick  reference.  The  usual  lists  of  directors,  secretaries, 
engineers,  and  mine  managers  are  included;  also  the  crush- 
ing tables  and  output  of  the  principal  gold  mines,  and  the 
dictionary  of  mining  terms,  all  of  which  are  regularly 
revised. 

Women  in  the  Lead  Industry.  By  Alice  Hamilton.  Bulletin 
No.  253,  U.  S.  Bureau  of  Labor  Statistics,  Department 
of   Labor,  Washington,   D.   C. 

The  susceptibility  of  women  workers  in  lead  industries 
to  certain  forms  of  lead  poisoning,  and  the  dangerous  effects 
of  this  occupational  poison  on  their  children,  are  two  im- 
portant facts  emphasized.  Lead,  which  is  by  far  the  most 
common  industrial  poison,  is  respon.sible  for  no  less  than 
OSVf  of  all  the  poisoning  due  to  occupation,  according  to 
Telcky,  a  (ierman  authority.  In  this  country  lead  poison- 
ing is  a  fairly  familiar  occurrence,  but  until  comparatively 
recent  times  it  has  not  been  common  among  women 
workers,  because  relatively  few  women  have  been  employed 
in  lead  industries.  Now.  however,  women  are  beginning  to 
enter  occupations  in  which  exposure  to  lead  is  inevitable, 
and  it  is  regarded  ns  important  to  supervise  carefully  the 
question  of  their  employment  in  such  nocupafions  and  to 
determine  whether  it  will  be  better  to  siifeguard  them 
by  requiring  employers  to  use  every  known  means  to  reduce 
or  eliminate  the  hazard  of  lead  poisoning,  or  by  prohibiting 
the  employni'-nt  of  woni'-n  entirely  in  those  occupations 
in  which  lead   poisoning  constitutes  u  considerable   hazard. 

The  bulletin  discuss.-.*  the  various  lead  compounds  that 
are  used  in  industry,  noting  their  comparative  danger,  sug 
gests  how  lend  may  enter  tho  body,  and  describes  in  some 
detail  the  industries  in  the  United  States  involving  ex- 
posure   to    lead. 


The  Diagno.stics  and  Treatment  of  Tropical  Diseases.  By 
E.  R.  Stitt.  Third  Edition,  revised;  pp.  534.  P.  Black- 
iston's  Son  &  Co  ,  Philadelphia,  Penn. 

The  mining  engineer  is  essentially  a  man  of  wide 
interests.  His  duties  take  him  to  all  parts  of  the  world, 
and  his  responsibilities  often  extend  far  beyond  the  gen- 
erally accepted  scope  of  his  work.  Successful  mining 
operations  in  tropical  regions  are  practicable  only  when 
due  regard  has  been  paid  to  hygienic  and  medical  consid- 
erations. The  principles  of  hygiene  are  the  same  virtually 
the  world  over.  Tropical  ailments  and  diseases  are,  how- 
ever, in  a  class  by  themselves;  and  combating  them  by 
prophylaxis  and  treatment  is  a  prerequisite  to  successful 
industrial  work  in  tropic  countries.  Nothing  can  help  more 
to  a  realization  of  this  than  the  dissemination  of  information 
through  the  medium  of  reliable  textbooks.  The  mining 
engineer  is  no  narrow  specialist  when  he  is  once  in  the 
field.  For  his  own  sake,  as  well  as  in  the  interest  of  those 
over  whom  he  has  control  and  for  whose  well-being  he  is 
in  no  small  degree  responsible,  it  is  imperative  that,  if  his 
work  takes  him  to  tropic  countries,  he  should  possess  some 
knowledge  of  tropic  diseases.  There  is  every  reason  why 
he  should  obtain  this  from  a  reliable  source. 

The  book  under  review  is  written  primarily  for  the 
practitioner,  but  interest  in  such  a  subject  must  inevitably 
extend  beyond  the  medical  profession,  because  it  so  often 
happens  that  doctors  are  unavailable  in  isolated  tropical 
localities.  The  author  is  a  recognized  specialist  on  the 
subject,  and  his  aim  has  been  to  present  the  data  in  as 
clear  and  simple  a  form  as  possible.  The  general  arrange- 
ment of  the  book  is  excellent,  and  maps  are  given  to  illus- 
trate the  distribution  of  the  various  diseases  covered.  The 
subject  matter  has  been  brought  strictly  up  to  date,  and 
the  treatise  is  one  that  should  find  a  place  on  the  bookshelf 
of  every  tropic  settlement,  and  whether  medical  attention 
is  available  or  not.  A.  W.  Allen. 

The  Mineral  Deposits  of  South  America.  By  Benjamin  L. 
Miller  and  Jo.seph  T.  Singewald.  Pp.  598;  illus. 
McGraw-Hill   Book  Co.,  Inc.,  New  York. 

This  book  presents,  in  condensed  and  well-arranged  form, 
the  best  example  that  has  come  to  our  notice  of  what  a 
treatise  on  a  subject  such  as  this  should  be.  It  covers  an 
exceptionally  wide  field — the  whole  of  South  .\merica — and 
the  authors,  with  commendable  breadth  of  view,  have  sup- 
plemented the  data  and  impressions  gained  during  a  trip 
through  most  of  the  South  American  republics,  in  1915, 
with  practically  all  the  available  information  that  could  be 
collected  from  published  accounts  and  personal  communica- 
tions. A  feature  of  tho  preface  is  the  acknowledgment  of 
assistance  received  in  this  connection;  and  at  the  end  of 
each  chapter  a  complete  bfbliography  of  material  published, 
and  dealing  with  the  particular  country  in  question,  is  given. 

The  book  opens  with  a  chapter  on  the  economic  geology 
of  South  America,  in  which  the  authors  draw  attention  to 
the  fact  that  geological  surveys,  adequately  supported  by 
the  governments  of  the  different  countries,  would  undoubt- 
edly justify  the  necessary  expenditures  within  a  few  years. 
The  suggestion  is  not  new.  but  it3  reiteration  is  timely 
and  may  well  be  heeded  by  our  South  .\merican  neighbors. 
"The  prei-minence  of  the  mining  industry  in  the  United 
States,"  the  authors  claim,  "in  comparison  with  that  of 
other  countries,  is  due  in  a  large  measure  to  the  dissemina- 
tion of  accu'-nte  information  concerning  the  mineral 
resources  of  the  country  by  the  Federal  geological  organiza- 
tion. Every  one  of  the  South  American  countries  has 
failed  to  iippreciate  fully  the  vn'ue  of  such  work;  and  in 
those  countries  where  a  geological  organization  is  main- 
tained it  is  ina.l.-quately  supported.  The  maintenance  of 
an  able  staff  of  geologists  engaged  in  the  study  of  the 
country's  mineral  deposits  would  do  more  to  encourage  the 
development  of  onroiiraging  sections,  and  to  discourage  the 
investment  of  capital  in  unlikely  districts,  than  any  other 
f.ictor." 

The  book  supplies  a  long-felt  want;  and  the  authors  are 
to  be  congratulated  on  the  thoroughness  of  their  work,  and 
also  on  the  clarified  form  in  which  so  much  valuable  infor- 
mation has  been  published.  A.  W.  .^u.kn. 
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Personals 


l*err.\'    (i.    Harrison    has   returned    to   Salt 
Lake  City  from   the   Lordsburg,   N.   M.,  dis- 
'  trict. 

A.  W.  Allen  lias  been  elected  a  member 
of  the  Mining  and  Metallurgical  Society  of 
America. 

Harry  .1.  Wolf,  of  the  Malm-Wolf  Co.. 
examined  mining  properties  in  Arizona 
early  in  May. 

Frederick  1'.  iiiliarpless  is  in  the  vicinity 
of  HermosiUa,  Sonora,  Mexico,  on  exam- 
ination work. 

Ilti.rli  K.  Pieard  has  been  elected  presi- 
dent of  the  Institute  of  Mining  and  Metal- 
lurgy,  succeeding  Hugh  F.   Marriott. 

CliarleN  A.  Burdick  has  removed  his  min- 
ing and  metallurgical  engineering  offices  to 
No.  12(1  Broadway,  New  York;  telephone. 
Rector  1645. 

H.  S.  Gale,  of  the  U.  S.  Geological  Sur- 
vey, has  completed  a  study  of  the  potasli 
situation  in  Alsace  and  has  returned  to 
Paris. 

J,  .R.  Finla.v,  who  has  been  spending  the 
winter  in  Arizona,  is  proceeding  to  Cali- 
fornia by  automobile,  visiting  the  Grand 
Canyon  en  route. 

J.  W.  Beede,  of  the  Texas  State  Geo- 
logical Survey,  is  at  work  with  a  party  in 
Hueco  Basin,  east  of  Sierra  Alto  Range,  in 
Hudspeth  County. 

T.  M.  Owens,  of  Wallace,  Idaho,  super- 
intendent of  mills  for  the  Federal  Mining 
and  Smelting  Co.,  has  returned  to  Aus- 
tralia, his  former  home. 

W.  T.  Gow.'ins.  who  has  recently  returned 
from  France,  will  take  charge  of  the  under- 
ground work  at  the  Wright-Hargraves 
mine,   in  Kirkland  Lake. 

John  n.  Ireland,  general  manager  of  the 
M.  A.  Hanna  &  Co..  Minnesota  interests. 
has  returned  from  an  extended  vacation 
trip    in    the    south    to    Duluth. 

Maxwell  AV.  Atwater,  of  Butte,  general 
manager  of  the  Davis-Daly  Copper  Co.,  is 
at  Mayo  Brothers'  Jiospital,  Rochester, 
Minn.,  undergoing  an  operation. 

.1.  A.  McVicliie,  who  has  been  in  Cobalt 
for  the  last  14  years,  and  was  recently 
manager  of  the  Chambers-Ferland  mine,  is 
leaving  Cobalt  for  western  United  States. 

Perc.v  E.  Barlwxir,  who  until  his  recent 
discharge  was  a  captain  in  the  Engineer 
Corps,  V.  S.  A.,  has  received  a  commission 
as  major  in  the  Engineer  Section  of  the  Re- 
serve  Corps, 

Robert  Linton  has  returned  from  a  peri- 
odical visit  to  properties  of  the  North  Butte 
Mining  Co.  at  Butte.  Mont.,  and  the 
Consolidated  Coppermines  Co.,  at  Kimber- 
ly,   Nevada. 

Frank  I>avis,  formerly  metallurgist  at 
tlie  Toledo  smeltery,  near  La  Dura,  Sonora. 
Mexico,  and  W.  H.  Davidson  are  developing 
property  in  Lemon  mining  district,  4  0  miles 
east  of  Alamos,  Sonora. 

Robert  E.  rranston  has  returned  to  San 
Francisco  from  Washington  after  serving 
with  the  IT.  S.  Food  Administration  for  the 
last  seven  months.  He  will  resume  the 
practice  of  his  profession. 

A.  H.  BurrouRlis,  ,Jr.,  who  has  been  m 
charge  of  construction  work  on  the  navy 
nitrate  plant,  Indian  Head,  Md..  has  ob- 
tained his  release  from  active  service  in  the 
U.  S.  Naval  Reserve  Force. 

Van.  H.  Manning  has  been  made  a  mem- 
ber of  the  Coal  Export  Committee  of  the 
American  Mining  Congress,  which  .las  been 
formed  to  aid  American  coal  producers  in 
obtaining  South  American  business. 

A,  B.  Emery,  general  manager  of  the 
Messina  Develoi>ment  Co.,  Messina.  Trans- 
vaal, is  in  Butte  studying  modern  copper  , 
smeltery  construction  \\'ith  a  view  to  the 
installation  of  .a  smell ery  in  South  Africa. 
N.  C.  Sheridan,  mining  engineer  of  Wal- 
lace. Idaho,  is  in  Nevada  to  inspect  mining 
properties  near  Elko  and  Palisade,  repre- 
senting New  York  interests.  He  will  ex- 
amine low-grade  gold  properties  in  central 
Idaho. 

t.  H.  Goodwin,  with  the  firm  of  Rogers. 
Mayer  &  Ball,  at  42  Broadway,  has  left 
New  Y"ork  for  an  extended  scouting  trip 
through  parts  of  Canada  and  the  Western 
states  in  the  interests  of  the  firm  and  its 
clients. 

Daniel  Harrington,  of  Golden,  Colo.,  min- 
ing engineer  in  charge  of  safety  work  in 
the  Rocky  Mountains  for  the  Bureau  of 
Mines,  is  in  Butte  making  plans  for  a  state 
"first-aid"  meeting  to  be  held  at  Billings. 
Montana. 


Alfred  Roos,  consulting  and  mining  en- 
gineer of  Tucson,  has  been  making  a  geo- 
logical examination  of  the  Tularosa  Basin 
oil  field  for  an  association  of  Arizona  min- 
ing men  headed  by  Edward  Bush,  of  Tuc- 
son,  Arizona. 

.1.  B.  Impleb.v.  of  the  U.  S.  Geological 
Survey,  who  was  called  to  the  Peace 
Conference  as  a  special  adviser  on  the  min- 
eral resources  of  the  areas  involved  in  the 
settlement,  sailed  on  Mav  14  on  his  return 
to   the    United   States. 

Donald  Mackenzie  is  m.aking  a  geological 
study  of  the  Tularosa  basin  in  Otero 
County,  N.  M.,  in  the  interest  of  E.  W. 
Hartman.  Mr.  Mackenzie  has  recently  re- 
turned from  geological  work  in  Brazil. 
Ecuador,    Colombia    and    Panama. 

C.  W.  Newton,  of  Wallace,  Idaho,  man- 
ager of  the  Interstate-Callahan  mine,  and 
one  of  the  directors  of  the  company,  will 
attend  the  annual  meeting  of  directors  in 
New  York,  which  will  be  held  on  May  19. 
instead  of  in  June,  as  previously  announced. 
Major  A.  S.  Dwijtbt.  D.  S.  O..  originally 
with  the  11th  Engineers,  returned  last  week 
after  nearly  two  years  of  service  in  France. 
Major  Dwight  is  one  of  the  few  American 
officers  who  has  been  decorated  by  the 
British  with  the  Distinguished  Service 
Order. 

.John  R.  Allen,  dean  of  the  College  of 
Engineering  of  the  University  of  Minne- 
sota, has  proffered  his  resignation  and  will 
l)ecome  director  of  the  National  Bureau  for 
Heating  and  Ventilating  Research,  recently 
established  at  Pittsburgh  by  the  Federal 
Government  and  the  American  Society  of 
Engineers. 

E.  A.  Holhrook.  acting  chief  of  mining 
engineering.  Bureau  of  Mines,  represented 
H.  Foster  Bain,  who  was  selected  to  repre- 
sent the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  at  a  meeting  of 
the  conference  committee  called  by  the 
Commissioner  of  Education,  Mar.  31,  in 
Washington,  D.  C. 

Wilfred  C.  Polkinehorne  has  been  ap- 
pointed superintendent  of  the  Ahmeek 
stamp  mill,  succeeding  ,Ioseph  Satterly.  who 
has  taken  a  position  with  the  Nash  Motor 
Co.  Mr.  Polkinghorne  has  been  metallur- 
gist for  various  Calumet  &  Hecla  subsidiary 
mills  since  his  graduation  from  the  Michi- 
gan College  of  Mines. 

,J.  D.  Mooney.  recently  discharged  from 
the  Army,  after  having  served  overseas  as  a 
captain  with  the  309th  Ammunition  Train. 
S4th  Division,  has  accepted  a  position  with 
the  General  Motors  Corporation,  New  York. 
Mr.  Mooney  was  manager  of  the  Hyatt 
Roller  Bearing  Co.'s  industrial  division 
prior  to  joining  the  Army  in   1917. 

Charles  Ij.  Hirsbman,  who  has  been  asso- 
ciated with  a  number  of  leading  mining 
companies  in  the  western  United  States, 
and  has  latterly  been  engaged  with  the 
Rapid  Transit  Subway  Co.  of  New  York, 
has  been  given  charge  of  the  operations  of 
the  Atlas  Gold  Mines.  Ltd.,  in  the  West 
Shining  Tree  district  of  northern  Ontario. 

Emmett  ,J.  Fl.vnn  has  been  placed  in 
charge  of  the  safety  and  welfare  depart- 
ment of  the  Republic  Iron  and  Steel  Co.'s 
northern  iron  mines,  with  headquarters  at 
Gilbert.  Minn.  Before  entering  the  ,\rmy. 
where  he  held  a  commission  as  major,  Mr. 
Flynn  was  for  eight  years  private  secretary 
to  Francis  J.  Webb,  general  manager  of 
the  Republic  Iron  and  Steel  Company. 

H.  Foster  Huin.  assistant  director  of  the 
Bureau  of  Mines,  has  resigned  and  will 
leave  early  in  June  for  China,  traveling  by 
way  of  Vladivostok.  Mr.  Bain  accepted  the 
post  of  assistant  director  in  an  effort  to  be 
of  .service  during  the  national  emergency. 
.1.  ('.  Pickering,  also  of  the  Bureau,  who 
specialized  in  gold,  silver  and  platinum,  is 
resigning  to  go  to  New  York  to  resume 
practice   as   consulting  engineer. 


Societies 


American  Bureau  of  Welding,  at  a  meet- 
ing on  Apr.  11.  at  the  Engineering  Soci- 
eties Bldg.,  New  York,  adopted  bylaws  and 
elected  olHcers.  Regular  meetings  are  to  be 
held  on  the  third  Friday  o'f  each  month. 
The  bureau  voted  to  establish  a  research 
committee  for  carrying  out  plans  of  cooper- 
ation in  conducting  investigations  and  tests. 

American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  at  the  autumn  meeting, 
at  Chicago,  will  include  a  symjiosium  on 
pyrometry.  when  211  papers,  it  is  expected, 
will  be  presented  on  this  subject.  Paul  D. 
Foote  is  seeret.iry  of  the  pyrometer  com- 
mittee. 


American  Institute  of  Mining  and  Metal- 
lurgical Engineer.s,  Montana  Section,  had  as 
guests  recently  at  a  banquet  at  the  SilVer 
Bow  Club,  in  Butte,  James  F.  Kemp,  profes- 
sor of  geology  at  Columbia  University,  and 
Charles  K.  Leith,  mineral  adviser  to  the 
Shipping  and  War  Industries  Boards. 
Messrs.  Kemp  and  Leith  have  been  called 
to  Butte  as  experts  in  connection  with  the 
suit  of  the  Elm  Orlu  against  the  Butte  & 
Superior.  Frederick  Laist.  general  man- 
ager of  the  Anaconda's  smeltery  plants  at 
Anaconda  and  Great  Falls,  Mont.,  presided 
:is  toastmaster.  Prof.  Kemp  in  an  address 
briefly  reviewed  the  work  accomplished  by 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers.  Mr.  Leith  spoke 
of  his  war-zone   observations. 

American  Societ.v  for  Testing  Materials 
has  issued  a  provisional  program  of  the 
22d  Annual  Meeting  at  Atlantic  City.  N. 
J..  June  24  to  27  ;  headquarters.  Hotel 
Traymore.  The  features  of  special  interest 
announced  will  be  the  presidential  address, 
the  memorial  session,  a  topical  discussion 
on  magnetic  analysis  and  a  joint  session 
with  the  American  Concrete  Institute  on 
cement  and  concrete.  Other  sessions  will 
include  the  following:  "Preservative  Coat- 
ings. Lubricants,  and  Containers"  ;  .Steel 
and  Wrought  Iron" ;  "Corrosion  and  Mag- 
netic Anal.vsis"  ;  "Malleable  Iron  and  Non- 
Ferrous  Metals"  :  "Ceramics.  Lime  and  Road 
Materials"  :  "Concrete  and  Gvpsum."  Com- 
mittee meetings  will  be  held  on  June  25 
and  the  annual  golf  tournament  on  June 
26.  The  following  nominations  for  officers 
are  .announced  by  the  committee :  For 
president.  J.  A.  Capp :  for  vice-president, 
C.  D.  Young:  for  members  of  the  executive 
committee,  Ernest  Ashton.  H.  F.  Moore.  C. 
F.    W.    Rys.    and    Admiral    D.    W.    Taylor. 

The  American  Society  of  Mechanical  En- 
gineers will  hold  the  spring  meeting  at  the 
Hotel  Statler,  Detroit,  from  June  16  to  19. 
A  session  on  June  17  on  the  subject  of 
"Industrial  Research"  will  be  held  under 
the  auspices  of  the  Research  Committee  of 
the  A.S.M.E.  Several  papers  and  reports 
will  be  presented.  This  is  to  be  made  a 
leading  subject,  because  of  the  great  im- 
petus which  has  been  given  to  industrial 
research  as  a  "esult  of  the  conditions  re- 
sulting from  the  war.  The  afternoon  ses- 
sion will  be  on  the  .subject  of  "Industrial 
Relations."  with  several  addresses  by  men 
of  nation.al  reputation.  This  session  will 
constitute  an  interchange  of  views  as  to 
what  must  be  done  to  assure  industrial 
peace.  On  June  18  a  session  in  charge 
of  the  Detroit  local  committee  and  of  sev- 
eral of  the  other  sections  of  the  societ^' 
will  be  held,  and  technical  papers  will  br 
contributed  by  members  of  these  various 
sections.  Also  a  gas  power  session  with 
discussion  on  oil  engines.  The  closing  ses- 
sion, on  June  19,  will  have  discussion  of 
fuels,  including  powdered  fuel  and  oil  fuel. 
The  Detroit  local  committee  is  arranging 
many  events  for  the  entertainment  of  the 
members  of  the  society  and  others  who  may 
.attend,  .\mong  those  will  be  an  afternoon 
and  evening  devoted  to  a  boat  ride  on  the 
lake,  during  which  dinner  will  be  served. 


The-     Chicago     Pneumatic     Tool     Co.     has 

moved  its  Milwaukee  office  from  Room  1305 
Majestic  Bldg.,  to  Room  1418  in  the  same 
building. 

Alfred  W.  Pick,  mechanical  engineer,  an- 
nounces removal  of  his  engineering  and 
drafting  offices  to  506-07  Quincy  Bldg..  17th 
and  Curtis  Sts.,  Denver.  Colo.  Phone.  Main 
902. 

Standard  Electric  and  Elevator.  Inc.,  of 
Baltimore,  has  opened  a  New  York  office  at 
2  SO  Broadway,  in  charge  of  C.  A.  Harring- 
ton, formerly  .sah's  manager  of  the  com- 
pany. 

.American  Malleable  Castings  .Association, 
Cleveland.  Ohio,  has  issued  a  treatise  on 
m.alleable  iron.  W'hich  is  a  forerunner  of  a 
comprehensive  volume  to  be  issued  later.  A 
copy  of  this  book  will  be  sent  upon  appli- 
cation to  the  association  at  Cleveland.  Ohio. 

Cablewa.vs.  Lidgerwood  Manufacturing 
Co..  New  York.  Bulletin  34:  9  x  12;  12 
pp.  :  illustrated.  Descriptive  of  Lidgerwood 
cableways  and  transfers  for  storing  and  re- 
claiming coal,  and  handling  ashes  and  sim- 
ilar m.aterial.  A  perforated  specification 
sheet  is  included,  with  blank  spaces  for 
furnishing  data   in   making  estimates. 

The  Stephend-Adamson  Manufacturing 
Co..  of  -Aurora,  III.,  has  appointed  Fred  W. 
Wells  as  assistant  engineer  of  the  New- 
York  district  office.  Mr.  Wells  was  associ- 
ated with  this  company  prior  to   his  enter- 
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iiiK  the  service  early  in  191  S.  He  was  com- 
missioned first  lieutenant  in  the  2Bth  Enn'- 
neers.  served  in  various  .-iections  of  France 
ami  with  the  First  Army  during  the  Ar- 
g:onne-Meuse  operation. 

Tlip  Hardincr  roniml  Mill  Co.  reports 
the  honorable  dischartte  from  war  service 
of  J  C.  Farrant,  its  London  manager.  Mr. 
Farrant  for  over  four  years  was  hel<l  a 
prisoner  of  war  in  Germany.  First  Lieut. 
J.  J.  Cadot.  of  the  Air  Service.  A.  E.  F.,  re- 
turns lo  take  charge  of  the  company's  Den- 
ver office.  Capt.  Harlowe  Hardinge.  Signal 
i^orpp.  director  of  radio  schools  in  the  A.  E. 
F..  will  return  to  his  duties  as  vice-presi- 
dent of  the  H.  C.  M.  Co  in  the  New  York 
otflce  The  Hardinge  company  anticipates 
the  early  return  of  three  more  of  its  staff. 

Blark  A  Decker  MnnofartnrinB  Co.,  of 
Baltimore.  Md ,  manufacturers  of  portable 
electric  tools,  electric  air  compressors  and 
special  machinery,  has  just  established  a 
New  York  office — Room  2920.  Ennitable 
Bldg. — which  will  N>  in  charge  of  G.  R. 
Lundane.  who  will  supervise  the  distribu- 
tion of  the  company's  products  in  New  York 
rity  and  surrounding  territory,  including 
the  State  of  Connecticut.  The  Rlack  & 
Pecker  Manufacturing  Co.  now  has 
branches  in  New  'York.  Philadelphia.  .\t- 
lanta.  San  Francisco.  Chicago.  Detroit, 
Columbus.  Buffalo,  and  Boston,  the  general 
offices  being  at  Baltimore,  Md.  The  com- 
pany aKoo  has  foreign  connections  in  Eng- 
land, France.   Norway,   Sweden,  and  ,Japan. 

Noraberg  Mannfartaring  Co..  Milwaukee. 
Wis.,  announces  the  development  of  a  new 
type  of  uniflow  poppet  valve  engine.  This 
company  was  the  first  to  develop  uniflow 
engines  in  this  country,  and  the  advantages 
of  that  t>-pe  in  maintaining  high  economy 
at  underloads  and  overloads  is  well  known. 
The  new  Nordberg-Todd  uniflow  engine  is 
built  in  sizes  ranging  from  200  to  2000  h.p. 
for  any  available  steam  pressure,  any  avail- 
able superheat,  any  available  vacuum  and 
any  available  back  pressure.  The  assertion 
is  made  that  under  any  of  these  conditions 
these  engines  will  operate  with  low.r  steam 
consumption  per  hor.sepower.  over  wider 
Tariations  of  load,  than  any  steam  prime 
mover  thus  far  developed.  Of  special  inter- 
est is  the  fact  that  the  engine  can  be 
changed  from  condensing  to  non-condensing 
operation,  or  the  reverse,  while  running. 


Trade  Catalogs 


Rails  and  Accennorlen, — Walter  .\.  Zel- 
nicker  Co  St.  Louis.  Bulletin  258,  de- 
scriptive of  rails,  all  weights  and  sections, 
with  fastenings,  girders,  guards,  bars, 
cro.ssings.  frogs,  switches,  spikes,  lie  plates, 
portable  track  and  similar  parts.,  in  stock 
at  the  company's  East  St.  I>ouis  works  and 
various  points  throughout  the  country, 
permitting  nuick  shipments  at  low  freight 
rates. 

"Over  1000  Sroop  Conveyorn"  is  the  title 
of   a    .'O-page    folder    Just    published    by    the 


rorlable  Machinery  Co..  of  Passaic.  N.  J 
This  folder,  replete  with  illustrations  show- 
ing the  various  uses  of  the  scoop  conveyor, 
describes  clearly  the  labor,  time,  and 
money-saving  features  of  the  machine  in 
storing,  reclaiming,  loading,  and  unloading 
coal,  coke,  ashes,  sand,  gravel,  crushed 
stone,  fertilizer,  cement,  chemicals  and  like 
materials.  Copies  of  the  folder  will  be 
sent  free  to  those  interested,  upon  applica- 
tion  to  the  manufacturers. 

Carbide  Lamps,  Hardware  Speciultie», 
,Iustrite  Manufacturing  Co..  Chicago.  Cata- 
log 6  .X  9  :  8S  pp.  ;  illustrated.  Descriptive 
of  miners'  cap  lamps  with  various  types  of 
feed  ;  metal  mine  lamps  up  to  .S-hour  ca- 
pacity ;  superintendents'  lamps,  lanterns, 
drivers'  headlights  and  mine  car  lamps. 
A  large  number  of  accessories,  including 
various  repair  outfits,  tip  cleaners  and 
reamers,  containers,  reflectors  and  other 
parts,  are  also  described  in  detail.  The 
catalog  contains  much  valuable  and  com- 
plete information  on  the  subject  of  mine 
lamps.  Other  specialties  described  are 
safety  oil  cans,  waste  receptacles,  garbage 
pails,  and  oil  cups  for  loose  pulleys. 

Bailey  Electric  J-urnnce».  The  Kleclrii- 
Furnace  Co..  Alliance.  Ohio.  Booklet  .->-B  :  SJ 
xll  ;  24  pp..  illustr,ited.  Descriptive  of  the 
following  types  of  Bailey  electric  resistance 
furnaces  for  melting  non-ferrous  niftals: 
Tilting  1. ion. lb.  bra.ss  furnace  of  two  hour.-s' 
melting  time  ;  non-tilting  or  tapping  tyjie 
with  600  kw.  transformer  of  m'-lting  rate  of 
two  tons  of  brass  per  hour  and  hearth  ca- 
pacity of  nine  tons:  lOOO-kw.  zinc  cathode 
of  200  tons'  daily  capacity;  lOS-kw.  nose- 
tilting,  motor-operated  type,  hearth  capac- 
ity of  nOon  lb.,  melting  rate  of  2000  lb.  per 
hour.  Comparative  melting  costs  using 
coke,  oil.  and  electricity,  and  tables  of  rec- 
ords of  melting  phosphor  bronze,  zinc  cath- 
odes, and  reduced  metal  loss  in  brass  melt- 
ing, are  given. 


New  Patents 


III 


United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining  Journal"  at   25c.  each. 

Alumina.  Production  of  Alumina,  .\nson 
G.  Belts,  .Xsheville,  N.  C.  (U.  S.  No.  1,- 
300.110;  Apr.    8.  1919,) 

Alnminani  .\lloy.  Charles  Van  .\m- 
burgh,  Tacoma,  Wash.  (U.  S.  No.  1.300,- 
058  ;  Apr.   S.   1919.) 

.'VniMlgniniillng  Machine.  William  B. 
Tucker.  Healdsburg.  Calif.  (U.  S.  No.  1,- 
300,054  :  .\pr.  8.  1919.) 

Belt  Scraper.  Frank  A.  Goodykoontz. 
Miami,  .\riz.  (U.  S.  No.  1.299.324;  Apr.  1. 
1919.) 

Blaat  Fnrnnce.  Frank  Oskar  Miller.  Ports- 
mouth, Ohio.  (U.  S.  No.  1,298.761;  Apr.  1, 
1919.) 


Loading  Machine,  Robert  P.  Greenleaf, 
Cleveland,  Ohio,  assignor  to  Frank  Bil- 
lings. Cleveland.  Ohio.  (U.  S.  No.  1.297,- 
150  ;  Mar.   11,  1919.) 

.Mine-Par  Wlieel.  Henry  W.  E.  Brosi 
C.irard.  Kan.  ( U.  S,  No.  1,296,914:  Mar 
11,    1919.) 

.Mining  Maciiincs,  Drive  Gearing  for 
.Tames  .\.  Brantley.  Sand  Springs,  Okia 
(L'.    S    .No.    1.297.t!47;   Mar.    18,    1919.) 

on  .Shale — Obtaining  Oil  From  Shale. 
Frederick  G.  Shreves.  Denver,  Colo,  (U.  S. 
No.  1,297.022;  Mar.  11.  1919) 

Ore-CbarglnK  Macliine  for  Retorts.  Jo- 
zeph  .Nieznalski  and  Jan  Belczynski.  De- 
troit. Mich.  (U.  S.  .No.  1.296.998  ;  Mar. 
11.    1919.) 

Pick.  Thomas  F.  Bird,  Wilkes-Barre, 
Pcnn.     (U.  S.  No.  1.297.065:  Mar.  11.  1019  i 

rialinum  —  Composition  Of  Matter  for 
Platinum  Substitute  Frank  .\.  Fahren- 
wald.  Cleveland,  Ohio,  assignor  to  the 
Rhotanium  Co..  Cleveland.  Ohio.  (U.  S. 
No.    1.296,938:    Mar.    11,    1919.) 

PolasKinm — Process  of  Extracting  Potas- 
sium From  Minerals.  Henry  Blumenberg. 
Jr..  Los  .-Vngeles.  Calif.,  assignor  to  Chem- 
ical Construction  Company,  I^s  .Angeles. 
Calif  (U.  S  No.  1.296,457-58:  Mar.  4, 
1019.) 

Potassinni  ComponndH.  Process  of  Ob- 
taining. George  F.  von  Kolnltz.  Stocker- 
u.wB  Penn.  (U.  S.  -No.  1.296.141  :  Mar. 
4.  1919.) 

rolaxsinm  Nitrate — -Process  of  Produc- 
ing Pota.isium  Nitrate.  Henry  Blumen- 
berg.  Jr..  Los  Angeles.  Calif.  (U.  S.  No. 
1.296.460:    Mar.    4.    1919.) 

Potnniiium  .<iulphate.  Process  of  Produc- 
ing Henry  Blumenberg.  .Ir  .  Los  .\ngeles. 
Calif  (U.  S.  No.  1.297,638;  Mar.  18. 
1919  ) 

Refilling — Electrolytic  Refiningf  of  Xfetal.". 
Blasius  Bart.  Newark.  N.  J.  (U.  S.  No. 
129.";. 100:    Feb.    25.    1919.)' 

RnaHting — Ore  Roasting  Furnace.  Edwin 
T  f.Mldthorpe,  Chicago.  111.,  assignor,  by 
direct  and  mesne  as."=ignments,  of  three- 
eighths  to  Fred  Von  Nessen  and  three- 
eighths  to  William  H.  Dicks.  Chicago,  III 
<V    S.    No.    1,295,729;   Feb.    25,    1919) 

Salt — Process  of  Extracting  Salt  From 
Natural  Brines.  .-Vrthur  E  Schaefer,  Sagi- 
naw, Mich.  (U.  S.  No.  1.297.737;  Mar  18. 
1919.) 

Separation — Mineral-Separating  .Appara- 
tus. -Mlison  S.  Loventhal.  Birmingham  and 
Enimett  C  Xunmllev.  Ashland.  .\la.  (U.  S. 
No.    1,297.372;    Mar.    18,    1919.) 

Separator  —  Precious-Metal  Separator 
John  James  Roberson.  Sprlngville,  Utah, 
assignor  of  one-half  to  James  I.  Round.*. 
Colton.  Utah.  (U.  S.  No.  1.297.911;  Mar 
18.    1919.) 

Ventilaliiie  .\pparatni<  for  Minrn.  Daniel 
F.  Leplev.  Connellsvllle.  Penn.  (U.  S.  No 
1,297,191  :    Mar.    11.    1919  ) 

Zirconinm  Ore*.  Process  of  Purifying 
William  n.  T^iveman.  Lakewood.  Ohio,  as- 
signor, by  mesne  assignments,  to  National 
Carbon  Co.  Tnc  (V  S  Nn  1  297.371  ;  Mar 
IS.    1919  ) 
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SAN  FR.\Nrl8rO,  <.\MF.— May  10 
Tnlnl  (rude  Oil  rrodilrtlon  In  California 
from  l»"ginnlng  of  the  industry  to  enil  of 
ISI.S  amounted  to  1,1 41.9HS.  is  |  bbl.  The 
records  of  production  begin  with  1876. 
Prior  to  that  year  the  estimated  production 
waa  17.1.0(10  bbl.,  credited  to  Ventura-New- 
hall  fields,  and  those  fields  are  the  only 
pro<lucerB  of  record  up  to  I>l9t,  though 
wells  were  drilled  In  four  other  areas  prior 
to     that     year  Tlie     following     simmiary 

showing  the  life  and  lolal  pro<lii.iion  by 
fields  is  taken  from  a  complete  i  .Imlallon 
of  pro<liictinn  by  fields  for  each  >•■  ir  pub- 
lished    In     tl„.    -St.iM.l.ird    oil     Pill!. 'n-     for 

April       ^f    ■  .•,-....  .  .  I 

Coaling  ' 
19  year 
22  years. 

17   years.    :ii 

38J.027  ,    MrKlttrlrk. 
Ix>«    Angrlrs-Salt     L.a 

112;    Lost    irills-nelrl.lK  • 

134;  Newhall-Ventura,  n  v-.'r-.  pi. is  _•!,- 
in.2«.1:  Siimmerland,  »&  years,  2.i*t.')*T  i 
mlacellanrnus  fields,  22  years.  992,102  bar- 
rels 


nl  TTK,   .MONT. — May   D 

AnMcnnda'a  .\|iril  rrnduclion  was  13,- 
7R0  000  lb.  of  copper,  compared  with 
13.900,000  in  March  and  26,500,0(10  In  the 
Bnme  month  a  year  ago  April  of  1916  was 
banner  month  In  history  of  company,  when 
38,300,000  lb.  was  proiluoed.  .April  silver 
production,  687,500  oz.  Orphan  Girl  prop- 
erty, where  orclwdy  was  recently  cut,  la 
shipping  dally  about  loo  tons  sllver-zinc 
ore         Further     developme'il      of      Ilnnnnza 

froup  of  claims  In  southwestern  part  of 
liitle  district  was  suspended  and  oiiiion 
given  up  after  failure  to  find  ore.  nItbiiuKli 
approxlmalely  5000  fl  of  shaft  sinking, 
drifting,  and  cross  cutting  was  done 
Steward  shaft  lieing  sunk  from  32i)0  to  th-- 
.1X00  level  Development  work  and  ef- 
llclency  program  are  occupying  at  tent  Inn 
of  the  company.  Operations  conllntie  So-^',, 
c.f   normal 

.VngliiSaxon  orebodv  cut  on  the  ."lOO-ft. 
I.  vel  of  the  Orphan  t'JIrl  proiH-riy  of  the 
Annronda  Copper  Is  a  I  trading  much  at- 
tention In  local  circles  In  conserpienc-  of 
the  heavy  tonnage  Indicated,  and.  In  the 
opinion     of    the     Anaconda's    engineers,     n.i 


more  p.oniising  development  in  years  has 
l>een  iiad  than  this,  the  milling-ore  width 
iH-lng  more  than  35  ft.,  with  indications  of 
a  possible  50.  all  of  It  averaging  about  M 
oz.  of  silver,  nlmut  15"^  zinc,  and  carry- 
ing lead  and  gold.  Two  more  fissures  re- 
main to  be  developed  on  the  500-ft,  level 
of  the  Orphan  Olrl  luine.  the  Orphan  Oirl 
and  the  Orphan  Boy  veins,  both  of  which 
show  ore,  the  former  about  16  ft  In  width 
at  the  surface  and  the  latter  2|  ft  wljere 
the  fissure  was  crosscut  on  the  5O0  The 
Orphan  Boy  shoot  Is  to  be  drilled,  the 
ore  carrying  high  silver  and  high  zinc  con 
tent  The  Anglo-Saxon  orebodv  Is  the  sec- 
ond large  deposit  to  lie  opened  In  what  is 
termed  the  "west  side"  of  the  Butte  dis- 
trict, the  other  lieing  at  the  HibernIa  mine 
of  the  Davis-Daly  Copper  Co..  where  an 
ore  width  of  35  ft.  has  l)een  uncovered,  all 
of  it  averaging  22  oz  of  silver  and  about 
19%  zinc,  with  lead  and  gold 

DENVKR,  rOI.O. — May   10 
TCork  for  Miners  Is  plentiful  In  the  lend- 
Init  mining  camps  of  Colorado.     In  the  Crip- 
ple  Creek   district    the   larger   mines   are    "> 
irreal  need  of  skilled  American  miners.     The 
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Vindicator  Consolidated  Gold  Mining  Co. 
can  use  25  to  3U  first-class  men  at  once. 
The  Portland  Gold  Mining  Co..  Cresson 
Consolidated  Gold  Mining  Co..  Rose  Xicol 
and  many  others  are  short  handed.  The 
managers  say  they  want  good  American 
miners  and  they  do  not  desire  fo  employ 
foreign  labor  if  Americans  can  be  found  to 
do  the  work.  Mine  manatiers  in  other  lead- 
ing camps  of  tile  ^tale  arc  in  the  same  po- 
sition. At  the  present  time  there  are  jobs 
fcr  over  400  men  in  the  Telluride  section 
aione.  The  Liberty  Bell  mine,  which  was 
recently  shut  down  on  account  of  power- 
plant  troubles,  is  open  again  and  in  need 
of  men.  The  Humboldt  properties  will  re- 
sume operations  early  in  May  and  can  use 
over  100  men.  Other  mining  companies  in 
need  of  men  are  :  Tomboy  Gold  Mines  Co., 
Ltd..  Smuggler-l'nion  Mining  Co.,  Belmont- 
Wagner  Mining  Co.,  and  Black  Bear  Mining 
Co.,  all  at  Telluride.  Over  200  men  could 
find  employment  in  these  mines.  The 
Primos  Chemical  Co..  now  rebuilding  its 
mill  near  Vanadium,  will  need  several  hun- 
dred men  in  August,  and  could  use  25  to  50 
at  the  present  time.  Telluride  operators 
have  announced  that  there  will  be  no  cut  in 
wages. 

WALLACE,  IDAHO — May  8 

Laboir  SliortaRe  has  come  to  be  a  serious 
matter  in  the  Coeur  d'Alene  district,  and 
this  in  the  face  of  the  fact  that  the  mmcs 
liave  generally  reduced  their  forces  on  ac- 
count of  the  low  price  and  weak  market 
for  lead.  It  is  believed  that  the  higli  wages 
paid  in  the  agricultural  districts  of  the 
northwest  and  also  in  tlte  lumber  woods  are 
the  cause  of  the  shortage,  men  preferring 
that  class  of  work  during  the  spring  and 
summer  rather  titan  work  in  the  mines. 

The  Serond  Class  in   Vocational   TraininB 

of  miners  lias  been  organized  by  Director 
Frank  H.  Skeels  through  an  arrangement 
with  James  F.  McCarthy,  manager  of  the 
Hecla  mine.  The  class  will  be  engaged  in 
extending  a  raise  that  is  being  made  from 
the  900  to  the  300  level.  The  work  is  being 
done  imder  contract,  and  Mr.  Skeels  ex- 
presses confidence  that  the  success  achieved 
by  the  first  class,  which  made  better  than 
wages  drifting  under  contract  in  the  Morn- 
ing mine,  will  be  duplicated  at  the  Hecla. 
The  experiment  in  vocational  training  of 
miners  in  tliis  district  is  being  watched  with 
much  interest  by  operators,  who  see  in 
the  system  the  possibility  of  eventually 
raising  the  standard  of  efficiency  of  under- 
ground emploj-es. 

The   State  Bureau  of  Mines  and  Geology, 

which  was  created  by  the  last  session  of 
the  Idaho  Legislature,  has  effected  organi- 
zation and  outlined  plans  for  work  for  the 
next  two  years.  The  immediate  plans  of 
the  bureau  are  set  forth  in  resolutions 
adopted  by  the  board  of  control,  in  which 
it  is  stated  that  the  policy  of  the  board 
will  be  to  cause  to  be  made  such  geologi- 
cal and  topographical  investigations  as  will 
stimulate  the  development  of  all  districts 
showing  indications  of  containing  metallic 
or  nonmetallic  mineral  deposits  of  eco- 
nomic value,  and  to  make  the  results  of 
such  investigations  available  at  the  earliest 
possible  juoment.  Announcement  was  also 
made  that  the  present  cooperative  agree- 
ment with  the  U.  S.  Bureau  of  Mines  in 
carrying  on  research  work  in  Idaho  would 
be  renewed  upon  the  expiration  of  the  pres- 
ent agreement  on  June  30.  Likewise,  an 
agreement  will  be  perfected  with  the  U.  S. 
Geological  Survey  for  the  completion  of  a 
detailed  topographical  survey  of  the  Teton 
coal  basin  and  for  a  certain  amount  of 
cooperative  geologic  work.  Arrangements 
were  also  made  for  the  immediate  publica- 
tion of  a  report  of  the  geological  work  re- 
cently completed  in  central  and  northern 
Idaho.  The  Legislature  appropriated  $30.- 
000  for  the  maintenance  of  the  bureau  for 
two  years,  distributed  as  follows  ;  For  co- 
operative work  with  the  U.  S.  Bureau  of 
Mines,  $15,000;  for  cooperative  work  with 
the  U.  S.  Geological  Survey,  $10,000;  for 
geological  and  economical  investigations  of 
the  mineral  resources  of  the  state,  $5000. 

Coeiir  d'Alene  Mines  experienced  a  great 
slump  in  production  and  profits  during  1918, 
as  compared  with  the  record  of  1917.  a  re- 
sult that  was  due  chiefly  to  insufficient  and 
inefficient  labor.  With  the  exceptio*i  of 
zinc,  the  average  prices  of  metals  were 
higher  than  in  1917.  the  price  of  zinc  being 
only  a  fraction  of  a  cent  less,  and  the  war 
demands  maintained  a  steady  market  up  to 
the  time  of  signing  tlie  armistice.  Wages 
and  the  cost  of  mining  material  and  sup- 
plies were  somewhat  higher,  but  it  is  evi- 
dent, from  the  reports  just  filed  with  the 
county  assessor,  that  the  real  difficulty  was 
inability  to  produce  the  tonnage  with  the 
labor  available.  The  war  drew  heavily  upon 
the  mines  for  men.  and  the  high  wages 
in    the    shipyards    on    the    coast     attra'"''! 


lalfor  that  woulrl  otiierwise  have  found  em- 
ployment in  the  mines.  Under  the  mining 
law  of  Idaho,  mining  companies  are  re- 
ciuired  to  pay  taxes  on  their  net  profits  in 
addition  to  tlie  usual  property  tax  on  real 
estate  and  improvements,  and  at  the  same 
late.  To  determine  the  net  profits  for  the 
purpose  of  taxation,  the  companies  are  re- 
quired to  file  with  the  county  assessor  each 
year,  on  or  before  May  1,  detailed  state- 
ments, under  oath,  showing  tons  of  ore  ex- 
tracted, gross  value,  cost  of  extraction, 
freight  and  smelting  costs,  expenditures  for 
betterments  and  repairs,  and  net  profits. 
These  statements  have  now  generally  been 
filed.  The  gross  value  of  ore  produced  tor 
the  calendar  year  1918  was  $26,307,367,  and 
net  profits  were  $7,970,353.  These  figures 
inolude  all  profit-earning  companies  except 
the  Gold  Hunter  and  .Richmond.  A  fair  es- 
timate of  the  profits  from  these  two  is 
$150,000,  which  would  bring  the  total  net 
earnings  of  the  mines  of  this  district  up 
to  $8,120,355.  The  returns  for  1917  showed 
the  gross  value  of  ore  produced  to  l)e  $39,- 
677.689.  and  the  net  profits  for  that  year 
were  $12,765,113.  As  a  matter  of  interest- 
ing comparison,  the  gross  value  of  ore  pro- 
duced and  net  profits  of  the  principal  mines 
of  the  district  for  the  years  1918  and  1917 
are  here  given : 

1918 
Gross  Value  Net  Profit 
Bunker  Hill  &  Sullivan  $6,094,285   $1,379,318 

Caledonia     1,096.776         647,819 

Federal   (Morn'g  mine)    3,079.144         761.369 

Hecla    4,902,611      1,984,820 

Hercules     6,193,539      1,915,766 

Interstate-Callahan  ..  1.833,671  272,330 
Tamarack  &  Custer.  .  .    2,211,457         696,868 

1917 
Bunker  Hill  &  Sullivan   $9,584,963    $2,447,285 

Caledonia     1,849,254      1,227,155 

Federal    (Morn'g  mine)    4.620,344      1,319,962 

Hecla    4,462,030      1,895,065 

Hercules     9,880,978      3,690,400 

Interstate-Callahan  .  .  3.250.835  1.234,063 
Tamarack  &  Custer.  .  .  1.338,321  350,857 
Hecla  maitained  normal  production  in 
1918  through  good  fortune  in  securing 
men,  and  advanced  from  third  to  first  place 
in  net  profits.  Caledonia  employs  only 
about  thirty  men  and  was  not  materially 
affected  by  labor  shortage.  The  increased 
production  and  profits  of  Tamarack  & 
Custer  in  1918  are  explained  by  the  fact  that 
the  mine  was  inactive  during  part  of  1917 
while  a  new  mill  was  being  constructed. 
A  new  company  made  its  appearance  in 
the  list  of  profit  earners  last  year  in  the 
Yukon  Gold  Co..  which  operates  a  steel 
dredge  on  Prichard  Creek  and  reported 
handling  1,487,706  cu.yd.  of  gravel,  having 
a  gross  value  of  $177,140,  and  which  yielded 
a  net  profit  of  $81,962.  The  Interstate- 
Callahan  was  closed  down  several  months 
in    1918. 

BIRMINGHAM.  ALA. — May  5 
Alabama  Chapter  of  the  American  Min- 
ing Congress  was  to  be  organized  at  a  meet- 
ing called  for  May  1.  The  preparing  of  a 
compensation  law  for  Alabama  was  to  be 
one  of  the  important  subjects  to  be  consid- 
ered. There  is  also  considerable  interest 
in  the  mining  congress's  efforts  to  stand- 
ardize employers'  liability  laws  throughout 
the  United  States,  modification  of  the  Sher- 
man anti-trust  laws,  and  securing  recogni- 
tion in  the  President's  Cabinet. 

HOUGHTON,   MICH. — May   10 

Apiiroximate    Shipments   of    Rock    for    the 

month  of  April  are  as  follows :  Champion, 
38,000  tons,  as  compared  with  45,000  for 
March  ;  Baltic,  22,000,  the  same  as  March  ; 
Trimountain,  15.000,  the  same  as  March; 
Wolverine.  24.000,  as  compared  with  26.000 
for  March,  and  Mohawk,  49,000,  as  com- 
pared with  50,000  for  March.  Michigan 
shipped   5240   in  April,   the  same  as   March. 

IRONWOOD,   MICH. — May    10 

Labor  Agitators  scattered  thousands  of 
pamphlets  printed  in  several  languages 
through  the  mining  sections  of  the  Iron- 
wood  district  in  an  attempt  to  gain  mem- 
bers for  the  I.  M'.  W.  and  to  start  a  May 
Day  strike  for  a  six-hour  day.  In  the  latter 
they  failed  completely.  Few  if  any  men 
•'struck,"  and  there  were  no  pul^lic  demon- 
strations. Wages  are  over  $6  per  eight - 
hour  day  for  miners,  and,  anyway,  the  men 
would  be  reluctant  to  strike  wlien  they 
know  that  a  great  many  miners  are  unem- 
ployed in  the  Michigan  mining  districts. 

nCLl'TH.    MINN. — May    10 
Minnesota    Has   More   Iron    Ore   now   than 

it  had  in  1907.  according  to  figures  set 
fortli  in  a  recent  report  of  the  State  Tax 
Commission.  By  discovery,  exploration, 
and  development  the  unmined  reserve, 
which  was  1.191.969.757  tons  on  May  1, 
1907,  had  been  increased  to  1.455,568.770 
tons  on  May  1.  1917,   in  snite  of  303,212.769 


tons  which  were  shipped  out  of  the  state  in 
the  interim.  Of  the  increase,  the  Cuyuna 
Range  is  credited  with  70.857.865  tons,  a 
small  tonnage  is  in  the  Vermilion  Range, 
and  the  remainder   in   the   Mesabi  Range. 

S.VLT  L.VKE   CITY,    UTAH — May    10 

.Salt  Lake  .Stock  and  Mining  Exchange 
Brokers  are  beginning  to  file  bonds  to  meet 
the  requirements  of  the  new  state  law 
(going  into  effect  May  12)  regarding  stock 
transactions.  Tlie  law  requires  the  filing 
of  a  $5000  bond  by  any  broker  engaged  in 
putting  a  stock  or  security  on  the  market, 
and  many  Ijrokers  are  not  waiting  for  a 
specified  occasion  to  arise,  but  are  filing 
bonds  ahead  of  time  so  as  to  be  prepared 
for  contingencies.  Otlier  fees  which  must 
be  paid  iiy  brokers  operating  here  are : 
$25  to  the  city,  $60  to  the  U.  S.  Government. 
$10  to  the  state  and  $100  for  the  privilege 
of  operating  on  tlie  exchange.  Unusual 
activity  on  the  exchange  during  the  last 
days  of  the  month  has  Ijrought  the  total 
of  sales  for  April  to  1.667.686,  of  a  value 
of  $361,720,  which  represents  the  largest 
volume  of  business  in  one  month  for  some 
time.  In  general,  though  sales  are  not 
keeping  up  to  the  rate  of  the  record  days. 
it  is  felt  that  the  light  trading  of  recent 
montlis  incident  chiefly  to  conditions  pre- 
vailing in  the  mining  industry  in  this  sec- 
tion, and  now  sliowing  some  improvement 
with  the  high  price  of  silver,  is  giving  way 
to  more  normal  activity. 

A  Strike  at  Park  City  resulted  in  the 
closing  of  the  mines  of  the  district. 
The  walk-out  occurred  on  the  morning  of 
May  7,  the  men  having  presented  their  de- 
mands to  the  mining  companies  the  evening 
of  May  5,  without  warning.  The  terms 
asked  are  extreme,  and  on  their  face  im- 
possible of  fulfilment.  They  are  in  the  main 
a  six-hour  day  and  pay  at  $5.50.  with  two 
men  on  a  machine.  Also,  guarantee  against 
discrimination  because  of  any  affiliations 
of  the  men  is  asked.  Present  wages  are 
$4.50  and  $4.75  per  day.  The  strikers  voted 
to  allow  men  on  pumps  and  engineers  to 
remain  at  work  until  the  evening  of  May  7. 
At  the  present  writing,  the  pumps  at  the 
Silver  Hill  shaft  of  the  Silver  King  Coali- 
tion, where  the  damage  of  flooding,  although 
the  cause  of  large  expense  in  the  future, 
would  not  be  irreparable,  have  been  pulled. 
In  the  case  of  the  Ontario,  where  the  ore- 
bodies  at  depth  are  not  high  grade,  and 
flooding  would  probably  result  in  an  in- 
definite period  of  idleness,  the  pumps  late 
on  the  night  of  Mav  7  were  operating  under 
sheriff's  guard.  The  other  mines  of  the 
district — the  Judge,  the  Silver  King  Con- 
solidated and  Daly  West — are  dry.  In  view 
of  the  extreme  nature  of  the  demands  made 
by  the  miners,  it  is  felt  that  the  strike  has 
not  been  brought  in  the  hope  of  obtaining 
demands  felt  by  the  men  to  be  legitimate. 
but  that  it  has  been  fomented  as  sabotage 
by  some  outside  organization,  such  as  the 
I.  W.  W.  and  alien  associates,  with  the  dis- 
tinct purpose  of  embarrassing  the  indus- 
dry.  This  is  also  borne  out  by  the  fact 
that  the  strike  is  unpopular  with  a  large 
number  of  resident  miners,  who  have  a 
strong  feeling  against  the  movement.  The 
local  union  of  the  Western  Federation  of 
Miners  is  said  to  l)e  in  no  way  connected 
with  the  strike. 

WARREN.  .VRIZ. — May  10 
Copper  Companies  nf  the  Warren  Dis- 
trict, the  Calumet  and  Arizona  Mining  Co  . 
the  Shattuck  Arizona  Copper  Co.  and  the 
Copper  Queen  department  of  Phelps  Dodge 
Corporation  are  redeeming  their  promise  to 
find  jobs  for  the  returning  soldiers.  In 
spite  of  the  adverse  conditions  which  pre- 
vail in  the  copper  market,  they  are  putting 
returning  men  to  work  each  week  ;  one  com- 
pany has  found  places  for  168  soldiers  since 
Dec.  1.  Of  this  number.  70  had  not  worked 
for  the  company  previously.  The  policy  of 
the  companies  in  pushing  development  work 
at  this  time  will  in  all  probability  make 
room  for  the  new  men  without  displacing 
any  of  the  old  employees. 

JOPLIN.  MO. — May  10 
Electrolytic  Zinc  Refinery  to  be  con- 
structed immediately  at  Picher.  Okla..  is 
planned  by  the  Oklahoma  Ore  Storage  As- 
sociation, according  to  an  announcement  of 
J.  McNicholas.  secretary  and  manager.  Ex- 
periments have  been  carried  on  at  Orange. 
N.  J.,  recently,  for  the  company,  tending 
to  prove  the  availability  of  this  district's 
ores  for  electrolytic  treatment.  The  plans 
of  the  company  at  present  do  not  inchnie 
the  erection  of  a  large  roasting  plant.  The 
management  hopes  to  persuade  producers 
to  erect  roasters  at  their  individual  prop- 
erties. 

Attempted  Sale  of  the  Royal  Mine,  at 
Picher.  Okla..  recently,  was  a  failure.  It 
was  stipuLated  that  the  property  must  bring 
at    least    $3000    in   excess  of   debts,    and    the 


894 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  20 


debts  amounted  to  J4rt.non.  Tliere  was  not 
a  sinRlo  bid.  The  sale  was  brouKht  about 
by  a  legal  tangle.  It  is  believed  that  the 
mine  Is  a  good  one.  but  the  demand  for 
zinc  mines  just  now  is  exceedingly  light. 
In  direct  contrast  with  this  circumstance, 
however,  is  the  announcement  that  the 
Commerce  Mining  &  Roy.alty  Co..  of  .Miami. 
Okla..  has  just  sold  a  !>',;  royalty  In- 
terest in  the  Blue  Bonnet  mine,  east  of 
richer,  for  J65.onn.  The  Blue  Fionnel  has 
been  operating  only  a  few  month.s.  but  has 
been  shown  to  be  one  of  the  best  properties 
in  the  field.  It  has  been  paying  a  royalty 
charge  of  20"",  and  the  9'^  reduction 
at  a  cost  of  $6.t."00  was  decided  upon 
by  W.  H.  I..ogan.  m.nnager  and  one 
of  the  principal  owners  of  the  property, 
after  a  careful  compul.ition  of  the  mine's 
prospective  value,  as  shown  by  ore  recov- 
ery and  ore  blocked  ouL 

RrTi«lon  nf  Royalty  rharEex  in  this  dis- 
trict is  about  to  become  a  fnct.  J.  W.  How- 
ell. speci.Tl  supervisor  of  Indian  affairs  and 
chief  attorney  in  probate  service  in  the  De- 
partment of  the  Interior  at  Wa.shington. 
has.  after  careful  study,  decided  upon  a 
new  system  of  royalty  charges  to  appl.v  to 
the  Indian-owned  land  in  the  field,  which 
Includes  virtually  all  of  the  zinc  lands  in 
the  Oklahoma  section.  According  to  this 
plan,  the  recovery  .and  royalty  charges 
shall  be  the  .same.  That  is,  if  a  mine  is 
making  a  7"",  recovery  it  will  pay  77f 
royalty  to  the  Land  owner,  so  long  as  zinc 
ore  sells  for  $.iO  per  ton  or  less  and  lead 
for  $6.1  per  ton  or  under.  With  each  in- 
crea.se  of  Jin  per  ton  in  the  selling  price 
of  ore.  an  additional  I '",  royalty  shall  be 
charged       Thu.s,   if  ore  was  .selling  for  JlOO 


a  ton,  a  mine  recovering  "';  would  pay  i 
plus  .1,  or  12'7c  royalty.  A  minimum  royalty 
of  .T';  and  a  maximum  of  jnCr  is  provided, 
.ludge  Howell  arrived  in  Joplin  on  May  10. 
and  will  remain  In  the  district,  with  head- 
quarters at  Miami,  probably  for  one  month. 
During  this  time  it  is  expected  that 
most  operating  comp.anies  will  appeal  to 
him  for  a  revision  of  their  royalty  charges, 
as  .at  most  properties  the  pyramiding  of 
royalties  has  made  the.se  charges  excessive 
While  here.  .ludge  Howell  also  will  investi- 
gate .several  Indi.an  land  controversies  that 
.are  pending  and  will  consider  the  petition 
of  the  people  of  Picher.  Okla..  for  the  re- 
moval of  the  restrictions  to  town-site  prop- 
erties. 

TORONTO,  ONTARIO — .May  10 
The  Knilrond  Projerl  in  the  Kirkland 
Lake  district  will  remain  at  a  standstill  for 
the  present,  according  to  a  decision  of  the 
government,  and  in  the  meantime  a  good 
motor  road  will  he  Imilt  from  the  railway 
to  the  mines.  Apparently  this  will  be  more 
satisfactory  to  companies  than  a  railway- 
It  is  expected  that  the  road  will  cost  from 
Sfin.nnn  to  $70.nnn.  a  motor  road  will  also 
he  huilt  from  the  railway  at  Klk  I>ake  into 
the  Gowganda  camp,  costing  from  $2.'ift.noo 
to  $300. nno.  and  it  has  also  been  decided  to 
build  a  good  motor  road  in  the  Porcupine 
district,   connecting  all   the  mines. 

VICTORIA,  B,  r. — May  .1 
.\  Gold  Strike  which  is  attracting  atten- 
tion is  reported  on  the  Morley  River,  about 
ISO  miles  to  the  northeast  of  the  town  of 
Skagway  and  just  .a  few  miles  south  of  the 
international  boundary.  Morley  River  runs 
into     Teslin     Lake.       The     surface     dirt     is 


said  to  pay  from  30  to  50c.  Bed  rock  has 
not  vet  been  struck.  It  is  expected  that 
there  will  be  a  rush  to  the  new  diggings 
with  the  opening  of  the  summer   season. 

.\n  Immense  C'avp-ln  has  occurred  in  the 
workings  of  the  Granby  mine,  at  Phoenix 
B.  C.  No  serious  damage,  however,  is  re- 
ported, as  such  an  occurrence  was  not 
altogether  unexpected.  The  Great  North- 
ern and  Canadian  Pacific.  Ry.  companies' 
rails  are  not  being  used  in  the  vicinity  of 
the  break,  and  a  temporary  interference 
with  transportation  consequently  has  re- 
sulted. Residents  are  moving  from  the 
affected   area. 

.VirairK    of    the    nolly    Vardpn    MInlnic    Co. 

promise  to  reach  a  settlement  without  loss 
of  time.  It  has  been  reiiorted  authorita- 
tively that  the  company  admits  the  claim 
of  the  Taylor  Kngineering  Co.,  which 
amounts  to  $46'2.fi28.28.  This  was  expended 
in  the  construction  of  18  miles  of  railway 
from  tidewater  in  the  .Mice  .\rm  district. 
B  C.  to  the  Dolly  V.arden  mine.  Pay-ment 
of  the  sum  must  be  made  to  the  engineer- 
ing company  within  30  days,  and  it  is 
assured  that  the  admission  of  the  claim 
is  an  indication  of  the  company's  readiness 
to  settle  with'.i  that  period.  If  this  is  so. 
the  title  to  a  good  mine  as  well  as  to  the 
railroad  which  taps  some  promising  min- 
ing countr.v  in  the  Northwest  will  Ix* 
cleared,  the  mining  company  will  be  in  a 
position  to  sell  or  to  operate,  and  activity 
and  prosperit.v  should  return  to  the  section 
affected.  The  Taylor  company,  too.  will  be 
able  to  pay  its  creditors,  among  whom  are 
1  on-odd  workmen  who  were  engaged  on 
construction  and  who  have  been  im- 
patiently   waiting    for    their    wages. 
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ALASK.V 

ALASKAN  COPPER  SHIPMENTS  for 
March  were  29S6  gross  tons  of  domestic 
copper  ore  and  matte,  to  the  United  States; 
copper  contents  was  1,471,398  lb.,  valued  at 
$294,437. 

W.  F.  ROCK  will  operate  property  at 
Wasilla  this  year  to  full  capacity.  Has  just 
shipped  in  compressor  drills  and  mill  sup- 
plies.     Gold   property. 

L.\DVf>llTH  SMELTERY,  which  recent- 
ly took  over  W.  A.  Dickey  property  at  La 
'Touche,  expect  to  remove  all  machinery  to 
other  properties  which  are  in  prospect  stage. 
L.a  Touche  property  will  be  enlarge<l  and 
new  machinery  installed. 

ALASKA  AII.NES  (Fidalgo  Bay)— Ex- 
pect to  install  compres.sor.  recently  bought, 
this  summer.  Good  copper  ore.  Mine  h.as 
l>een  operated  by  hand.  Mr.  Twitchel.  care 
San  Juan  Fish  Co.,  Seattle.  Wash.,  inter- 
ested. 

.TUALIN  ALASKA  MI.MES  (.lualin)  — 
Will  let  contr.act  soon  for  tunnel,  as  Man- 
ager T'rua  is  expected  buck  from  .\llin, 
B.  C.  in  the  near  future.  Will  be  longest 
tunnel  project  since  Gastiiieau  lunntl  was 
driven. 

ALASKA  Jl'NEAl'  (.M'NEAt J)— Expects 
to  make  Improvemi-nts  at  mill,  having  re- 
cently raised  necessary  money. 

ALASKA  TKEADWELL  (Trendwell) — 
Sending  prospecting  party  from  San  Fran- 
cisco .lune  I  for  yMaska  f)utllt  will  be 
comphie.  including  compressor  <lrllls.  drill 
sharpener  and  mill  ••quipmeni  .\ll  pur- 
chases will  be  made  at  the  company's  San 
Kranclaco  office. 

ARIZONA 
Oil*  Cnanty 

OILA  .MO.NSTEK  i  Ololie  I  — Developing 
old  Mack  Morris.  HIrhmnnd.  nnd  !„a  Plata 
mine!!,  in  Richmond  Basin.  Old  dumps  will 
h«»  worked.  Cros,<irut."  at  7n-fl.  depth  In 
RIchtrond  show  gmiil  err  Ten-stamp  mill 
will  !»•  I. Mill     W    H    Seiimnn.  superintendent 

INSPIRATION     CONSOLIDATED      (Ml 

nrnll— April     production     was     S.SOi'. i     lb 

copper. 

PORPHYRY  MINING  ( Miami)  — Being 
conTOlldnted  with  Ilarn.y  Combliuillon. 
also  Includes  part  of  Phllndelnhla  property 
above  Miami,  recently  acquired  by  Porphyry 
company. 

Greenlr*    roanir 

ARIZON\  rOPPRR  (nifton) —  Exten- 
sive changes  ur<''r  .iinslil- r. I  mm       To  pro- 


vide work  for  Me.xican  labor  when  Metcalf 
property  shut  down  recently,  men  were 
given  road  'A'ork  ;  because  one  shirker  was 
discharged,  whole  gang  quit.  Work  will  not 
be  continued  at  this  time. 

S.  G.  .MCRILLO  (Clifton)  — With  Clifton- 
Morenci  associates  optioned  seven  gold 
claims  In  Sierra  County,  N.  M,  Work  will 
he  started  at  once  on  extensive  develop- 
ment, 

ASH  PEAK  MI.NING  CO,  (Duncan)  — 
Preparing  to  install  I  Oil-ton  cyanide  mill; 
9-ft.  vein  opened  for  600  ft.  on  soil  level. 
Quartz  ore  carrying  gold. 

DETROIT  COPPER  (Morenci)  —  Plan- 
ning to  either  remodel  oUI  mill  or  erect  new- 
mill.      W.    H.   McLain,   superintendent. 

STAKOO  SYNDICATE  (  Morenci)— Plan- 
ning UiO-ton  cyanide  plant,  .1,  M.  Callow 
and  .1.  H.  Watson  making  ore  testa  at  No.  6 
concentrator  of  Arizona  Copper  Co.  J.  M. 
Ilannon,   manager. 


Pin 


iinty 


A.IO-CORNELIA  (AJo) — Reorganized  by 
Ajo  men,  who  paid  debts  and  moved  head- 
quarters from  Miami  to  AJo.  P'rank  7. 
Steele,  president.  Consists  of  14  claims, 
adjoining  New  Cornelia  on  east.  Shallow 
Inclined  .shafts  developed  good  ore.  carry- 
ing gold    and   silver. 

NEW  CORNELIA  (AJo) — Leaching  sus 
pended  for  a  lime  through  failure  of  water 
supply,  owing  to  Are  In  pump  station  in 
fi4n-fl.  main  well.  Water  for  camp  bnnight 
in  by  tank  cars  from  Gila  B.'nd.  12  miles 
distant.  Five  carloads  sulphlile  sent  dally 
to  C  a  A  smeltery  at  Douglas  New  lono- 
fl.  hiiulage  drift  for  flotation  plant  mor<' 
Ihiin  half  finished.  Second  gloryhole  started 
south  of  flrst- 
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SfH'TH  RAY  COPI'l^.R  CO  (Kelvin)  — 
Ot>erntlon8  begun  M.iy  1  at  old  Norman  or 
RIpsev  group,  about  IB  miles  from  KiMvln. 
under  dln>cl Ion  of  W  H  Duvall  Sbiift  will 
be  iinw.ntered  and  ret  InilHTed  Plans  fur- 
ther exploration  of  copper  orehodles  ilevel- 
nped  at  r.no  ft  depth  under  fornur  man- 
agement. 

TROY  ARIZONA  (Kelvin)— Development 
In  Climax  shaft  continues  to  open  up  ore  In 
shoot  ctil  near  surface.  Drifting  continues 
on  vein  from  Alice  crosscut.  J.  C  Devln<' 
In  charge 

IT  H  VANADIl'M  DEVELOPMENT 
(Kelvin) — I'nder  lease  to  Allied  Metals  Co, 
of   Denver,    for   a   year       It •ntlv    reu'-el 


io    t>ossessioii    of    o\Mi«-rs,     who    plan    addi- 
tional exploratory   work, 

.\Rl/iO.\".\  HERCl'LES  (R.ay) — Com- 
lileted  pumping  plant  on  leased  grounil 
from  Kelvin  Sultana  Copper  C^o.,  at  Kelvin 
Water  carried  across  Gila  River  in  12-in 
redwooil  stave  pipe  line  on  suspension 
bridge  having  span  of  approximately  500 
ft.  Two  large  Scranton  pumps  of  1000  gal. 
per  min,  capacity,  oiierated  by  200  hv>. 
motors,  installed, 

GREAT     RAY     COPPER     CO.      (Kay)  — 
<  'hum    drill    on    ground :    plans    to    resume 
drilling  operations  this  month, 
.Xanlu    ('ru>    Cuunty 
GOLDEN    ROSE     (Patagonia) — Develop- 
ing,   August   Brodine  in  charge, 

H,\RnSTIEl.L  (Patagonia)- Placing  new 
compressor  and  hoist, 

LAV.M.W  SYNDICATE  (Patagonia)  — 
.li'romc  capital  will  take  over  Plerce-Gard- 
iier  and  Blue  Nose,  Former  shipped  last 
three  months  27  cars  silver-lead  sulphides, 
.lames  Lriyman  and  W,  E.  Moore,  principals. 
.MORNING  GLORY  (Patagonia) — Pre- 
pMring  to  iM'gin  work. 

WORLDS  FAIR  (  Patagonia)— Applica- 
tion for  receivership  made  by  Frivnk  Pow- 
<rs.  claiming,  under  bond  given  by  him. 
.\pril.  I9l)i.  .\.  A.  Holland  agreed  to  pro- 
vide ade<iuate  mill  and  do  certain  work  an<l 
that  Holland  has  failed  to  keep  his  con- 
tract. Mill  is  alleged  to  be  .saving  much 
less  of  the  metal  contents  than  it  should, 
and  it  is  contended  that  proper  develop- 
ment work  Is  not  l>eing  done 
Viirnpnl  Cnilnly 
I'NITED  VERDE  EXTENSION  (.leromei 
.Vssigning  one-eighth  acre  garden  p.atch 
to  any  employee,  groumi  ready  for  seeding, 
water  furnishi'il  l>v  company  free.  B,  Huser. 
:igrlculturist.  employed  by  company  to  as- 
sist and  advise  Many  applications  for 
tracts  alread.v  made. 

AROONNE  (Mayer)— Newly  organized 
company  iuirchased  23  claims  of  Frank  E. 
Andrews.  Guy  Mnsely,  and  W.  A.  Murphy, 
for   |.-.n.noo 

Ynnin    foiinly 
.fOIINSON     iQuartzlte) — 'Reported     sold 
by    Joe    Johnson    to    Doaton    company    for 
$2RO.iiOO,         Has   strong   ledge   quart!,    sam- 
pling high  In  g<dd, 

Vl'MA  CONSOLIDATED  (QuarUlte)  - 
I'slng  steam  shovel  on  cement  placer 
iToutid.  employing   1  ."•"  men. 
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ARKANSAS 

Independence    County 

CAVE  MAXGAXESii;  (Batesville) — Pre- 
paring to  put  in  switcli  whicli  will  run  di- 
rectly under  property.  Ore  can  then  be 
loaded  directly  from  mine  into  cars.  Also 
plan  putting  in  crushing  plant  for  crushing 
stone  for  road  building.  Office  at  Peters 
BlufC. 

OZARK  (Batesville) — First  dry  cleaning 
plant  put  into  successful  operation  by  Mc- 
Spadden  and  associates.  Has  capacity  of 
Lit*  tons  a  day.  and  said  to  make  clean 
saving.      Being  operated  on  manganese  ore. 

OZARK  WONDER  (Batesville) — W.  A. 
McClure.  one  of  the  owners  of  this  man- 
ganese mine,  formerly  known  as  Lucky 
Slack,  states  shaft  being  sunk  and  taking 
out  good  tonnage  of  boulder  ore.  Prospect- 
ing also  disclosed  body  of  red  lead  ore. 
and  5  ft.  vein  of  phosphate  rock.  Expect 
to  install  small  crushing  plant  to  handle 
latter.  Lately  purchased  adjoining  160 
acres. 

CALIFORNIA 
Amador    County 

LIGNITE,  near  lone,  recently  tested  by 
Bureau  of  Mines,  reported  to  yield  62  gal.  of 
oil  per  ton  and  IS  lb.  ammonium  sulphate: 
319c  volatile  matter  and  16^;  fixed  carljon  ; 
heating  value.  6060  B.t.u.  Many  similar 
lignite  beds  in  California,  but  commercial 
value  unattractive  on  large  scale  so  far. 
Inyo  County 

R.  &  S.  SILVER  (Bishop) — Near  Queen, 
said  to  have  125  tons  ore  ready  for  ship- 
ment. 

NATURAL  SODA  (Keeler) — Work  re- 
sumed with  100  men.  Reported  work  will 
be  resumed  by  other  operators  on  C)wens 
Lake. 

Sierra  County 

ELDORADO-WISCONSIN  (Alleghany)  — 
Incorporated  in  Nevada  to  option  and  de- 
velop Eldorado  mine.  Same  incorporators, 
John  Backlin  and  Thomas  Flynn.  operate 
Mariposa.     New  hoist  to  be  installed. 

PRIMROSE  (Sierra  City) — Optioned  by 
Matzene  interests,  of  Syracuse.  N.  Y.  (5ood 
prospects,  but  mine  is  not  fully  developed. 

BRUSH  CREEK  (Mountain  House) — Op- 
tioned liy  .S.  A.  Hendricks  and  associates,  of 
Milwaukee,  Wis. 

Siskiyou    County 

F.\IRVIEW  (Dunsmuir)  —  Incorporated 
by  W.  E.  Estes  and  associates.  Main  offlce 
at  Dunsmuir.  To  reopen  mine  in  eastern 
edge  of  county  near  Minersville.  Former 
producer. 

Tuolumne   County 

EXCELSIOR  (Confidence) — Optioned  by 
Sledge  and  Crosson.  To  reopen  immediate- 
ly.   Former  producer. 

NATIONAL  GOLD  MINES  CO.  (Grove- 
land) — Incorporated  in  South  Dakota,  to 
option  and  develop  four  claims  near  Priest 
Station.  Price.  $20,000.  Owned  by  Jesse 
Mangante  and  associates.  Will  deepen  2.50.- 
ft.  shaft  to  .500  ft.,  mstall  new  boarding 
house,  machinery  and  small  mill.  Construct- 
ing new  road   now. 

GOLD  DREDGE  PLACER  (Jackson- 
ville)— Fifty  acres  purchased  of  G.  W. 
Bates,  of  La  Grange,  by  A.  G.  Chatom,  of 
Turlock.  Formerly  owned  by  E.  A.  Wilt- 
see,  of  San  Francisco. 

ELLIOTT  (Jamestown) — Good  ore  at 
75-ft.  depth  in  new  shaft  Nine  men  em- 
ployed. Wayne  Rudy.  superintendent. 
Large  amount  gold  produced  from  this  vein 
by  Mexicans  in   early  days. 

.  CARLOTTA  -  PENNSYLVANIA  ( Tuo- 
lumne)— To  install  cyanide  plant  to  treat 
ore  crushed  in  7-stamp  mill.  Pennsylvania 
shaft  to  be  deepened  to  500  ft.  ;  15  men  eni- 
ployed.      J.    P.    Kennah.   superintendent. 

GRIZZLY     (Tuolumne) — New    incorpora- 
tion  with    $150,000   capital    stock   to    reopen 
mine  and  install  machinery. 
COLOR.XDO 
Boulder    Co. 

VICTORIA  (Boulder) — Fourth  level  ad- 
vanced recently  on  vein  of  high-grade  sil- 
ver ore.  for  80  ft.  Oreshoot  supposed  to  be 
downward  extension  of  rich  orebody  opened 
some  years  ago  nearer  surface.  Winze 
being  sunk  in  shoot  below  level.  W.  S. 
Garland,    of   Brockton.    Mass..    president. 

HUMBOLDT  (AVard) — New  company 
organized  to  take  over  Humboldt  and  Texas 
properties.  New  shafthouse  to  be  built ; 
lumber  and  equipment  delivered.  A  100- 
hp.  boiler  and  hoist  being  installed ;  shaft 
unwatered  to  350-ft.  level ;  compressor  plant 
and  machine  drills  ordered.  The  350  level 
will  be  advanced  from  bottom  of  shaft  to 
develop  Grand  View  property.  C.  J.  Wal- 
ters,   manage*-. 


WHITE  RAVEN  (Ward)  — Winze  sunk 
to  900  level  below  tunnel  ;  commercial  silver- 
lead  ore  opened.  Two  carloads  shipped  to 
Boulder   Ore    Sampling   Co.    since   Apr.    1. 

IDAHO 

ShoKhone    County 

AMAZON-DIXIE  (Wallace) — Station  and 
sump  being  cut  on  1100  level  and  new 
pump  being  installed.  Crosscut  on  this 
level  335  ft.  to  south  vein.  Drifting  60  ft. 
shows  considerable  lead-sih*er  and  copper 
ore.  which  will  be  further  explored  at  once. 
Another  crosscut  being  run  on  this  level 
to  north  vein,  now  advanced  300  ft.,  will 
cut  vein  in  100  ft.  further.  Situated  just 
across  Montana  line.  Controlled  by  Cleve- 
land men. 

BIG  CREEK  (Wallace) — G.  Scott  Ander- 
son, manager,  announces  steps  being  taken 
to  build  60-ton  mill.  Ore,  lead-silver,  run- 
ning high  in  latter,  and  also  gray  copper. 
Has  been  shipping  for  several  years,  first 
under  lease  and  now  tinder  company  opera- 
tion. Shipping  product  sorted  and  hand 
jigged.      Two   miles   to   railroad. 

SUNSHINE  (Wall^ace) — Owns  large 
group  of  claims  on  Beaver  Creek,  where 
large  body  lead-silver  and  zinc  ore  ex- 
posed. Arranged  to  crosscut  from  old 
Roy  tunnel,  from  which  300  ft.  will  cut 
ore  at  further  depth  of  500   feet. 

K-\XS.\S 

Clierokee    v'ount.v 

BLUE  MOUND  (Baxter)  — Completed 
north  field  shaft,  but  will  use  onl.v  for  air 
for  present.  Now  using  16  mules  under- 
ground. Operating  double  shift  at  both 
mill  and  mine  ;  also  double  shift  at  Blue 
Diamond  mill,  on  adjoining  acreage. 

LUCKY'  JEW  (Baxter) — Contracted  for 
4no-ton  concentrator  on  lease  northwest  of 
L'.  S.  Smelting  Co.   No.   2  mine. 

LIBERTY  M.  &  M.  (Galena) — Starting 
shaft  sinking  on  tract  in  entirely  new  ter- 
ritory west  of  Lowell,  Kan.  Drilling  showed 
ore  deposits  at  190  to  250  ft.  If  develop- 
ment favorable,  a  new  field  Avill  be  intro- 
duced. 

AIICHIG.liN 

Gogebic    Ranee 

NEWPORT  (Ironwood) — Main  drift  23th 
level  advancing  50  to  60  ft.  per  week,  driven 
by  two  eight-hour  shifts,  .\bout  2oO  ft. 
from  "K"  shaft  crosscut  and  still  in  ore. 

STREET  RY.  (Ironwood) — Is  construct- 
ing 700  ft.  of  track  in  new  location.  Old 
line  to  Jessieville  abandoned  on  account  of 
mining  operations. 

Menominee  Range 

BURE.\U  OF  MINES  RESCUE  CAR  No. 
7  will  be  on  range  for  .several  weeks ;  at 
X'iagara.  week  ending  May  11  ;  at  Iron 
Mountain,  week  ending  May  1  8  ;  at  Norway, 
Week  ending  May  25. 

MINXESOT.\ 

Cuyuna     Range 

FEIGH  (Ironton) — lV?velopment  .-i,bout 
completed  and  .shipping  of  first  ore  to  be- 
gin soon.  Modern  equipment,  including  elec- 
tric hoist.  Property  of  Hanna  Ore  Mining 
Company. 

Hl^NTIXGTON  AND  MARTIN  (Ironton) 
— Installing  electric  locomotives  for  under- 
ground  haulage. 

PENNINGTON  (Riverton) — Beginning 
shipments  May  1.  First  cargo  completed 
May  7. 

Mesabi  Range 

GR.\CE  (Chisholm) — Completed  ship- 
ment of  stockpile.  Property  worked  out 
and  surface  plant  and  pumps  removed.  In- 
land Steel  Co.,  operators. 

HAROLD  (Hibbing) — Conducting  exten- 
sive  experiments    with    loading  machines. 

W:eBB  (Hibbing) — Working  day  shift 
only.  Night  crew  laid  off.  Started  direct 
shipments  from  .shaft.      Washing  plant  idle. 

EaiMET  (Virginia) — Being  reopened  by 
Bowe-Burke  Co..  contractors.  Will  be  on 
shipping    list    this    season. 

MI.SSOVRI 
Joplin  l>i»trict 

CIRCLE  (Oronogo) — Sidney  Wilkins  le- 
signed  as  manager,  and  .\.  J.  Burnham,  of 
Webb  City..  Mo.,  who  formerly  managed 
this  property,  reemployed.  Circle  plant, 
owned  by  Connecticut  Zinc  ('orporation, 
represents  nearly  a  million  dollar  invest- 
ment, but  has  producetl  little  concentrate 
during  the  last  six  months,  though  the  new 
mill,  largest  in  district,  has  been  ready  for 
operations. 
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HELENA  (Helena) — Cru.se  Consolidated 
drifting  north-south  on  400  level.  Vein 
showing  better,  with  higher  grade  than 
above  in  silver  contents 

LIBERTY  (Silver  Camp) — Mike  Horse 
Co.,  in  Spokane,  rjorganizecl  under  name  of 
Liberty.  Mike  Horse  vein  in  Silver  Camp 
shows  good  orebody.  and  150-ton  mill  in 
place.  Mining  and  milling  silver-lead-zinc 
ore. 
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MO.V.\RCH  (EUiston) — Operations  car- 
ried on  at  Bison  Mountain,  where  Monarch 
mine  is  situated.  Mill  and  power  plant  to 
be  constructed. 

NIGGER  HILL  (Elliston)  —  Several 
tiuartz  properties  under  operation  on  Nig- 
ger  Hill   include   Black  Jack  and   Big  Dick. 

UNCLE  BEN  PLACERS  (Marysville)  — 
Hydraulic  and  ground  sluicing  begun  in 
Uncle  Ben  Gulch,  west  of  Marysville. 

NOLAN  (Ophir) — Shipment  silver  ore 
from  vein  openeil  b^-  crosscut. 

Silver  Bow   County 

BUTTE  &  SUPERIOR  (Butte) — April 
production  S.250.O0O  lb.  zinc  in  concentrates 
.ind  150.000  oz.  silver,  as  compared  with 
7.250,000  lb.  zinc  and  135.000  oz.  silver  in 
March.  Mined  29.000  tons  ore.  and  recov- 
ered 7500  tons  concentrates  55 '/r  zinc.  Mill 
heads  averaged  15*;^  zinc;  mill  recovery 
averaged  9  6^^.  No.  2  shaft,  being  raised 
out  from  2050-level  to  the  1900,  will  require 
:ihout  a  month,  then  sinking  will  start.  An- 
gus McLeod,   superintendent. 

D.A.VIS-DALY  (Butte) — Blocking  out 
high-grade  ore  preparatory  to  increasing 
tonnage  when  copper  market  warrants. 
Chief  work  at  Colorado  mine.  Enlarging 
2500-station  to  make  ready  for  sinking 
to  the  2700.  Only  ore  being  shipped  that 
from  dv^velopment  work,  which  is  paying 
all  expenses  and  affording  sufficient  to 
carry  on  surface  improvement  program. 
Monthly  average  copper  content  has  been 
above      ,'*'■;.         William      Frazi  superin- 

tendent. 

E.\ST  BUTTE  (B-Jtte) — April  output, 
1.347,5.SO  lb.  copper,  47.771  oz.,  silver,  as 
compared  with  1,717,230  lb.  copper  and 
.3.650  oz.  silver  in  March.  Operating  from 
60  to  70%  of  normal.  Chief  work  is  devel- 
opment of  ISOO  level  of  Pittsmont  mine. 
-A..   G.    Ray,    superintendent. 

NORTH  BUTTE  (Butte) — April  produc- 
tion 62n.'NOO  lb.  copper;  27.338  oz..  silver: 
38  oz..  gold.  Operating  less  than  50c^,  of 
normal.  X^o  stoping  of  ore,  rock  shipped 
being  that  broken  in  development.  Work- 
ing out  bonus  system  .as  measure  to  pro- 
mote efficiency.  Results  thus  far  sliow 
about  30%  improvement.  Lester  Frink, 
superintendent. 
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PIOCHE  DISTRICT  ore  shipments  for 
week  ended  May  1  were:  Prince  Consoli- 
dated,   25   cars :    Virginia-Louise,    7    cars. 

STELL.\,  in  Comet  district,  is  shipping 
high-grade  silver  ore.  Second  carload  in 
transit  to  smeltery ;  third  awaiting  ship- 
ment. 

Nye  County 

TONOPAH  SHIPMENTS  for  week  ended 
May  3  totaled  7335  tons,  of  estimated  mill- 
ing value  $124,695.  Shippers  were:  Tono- 
pah  Belmont.  2238  tons:  Tonopah  Mining. 
1050:  Tonopah  Extension.  2100:  West  End. 
S90 :  Jim  Butler.  222  :  Montana.  73 : 
Tonopah  Divide.  420  :  MacNamara.  210  ; 
miscellaneous,    :)2   tons. 

IN''  DIVIDE  DISTRICT  among  proper- 
ties sinking,  installing  machinery  or  pre- 
paring for  development  work  at  depth  are 
the  Reno  Divide,  High  Divide,  Ajax  Di- 
vide, Gold  Wedge.  Rosetta,  Emancipator. 
Gold  Reef.  Go'd  Seam.  Belmont.  Charter. 
Silver  Divide.  Grimes.  Verdi,  Victory,  Mo- 
hawk, Florence,  .Mlied,  Revert,  Ben  Hur, 
Divide  Syndicate.  Junior.  Silver  King,  North, 
.\nnex.  .Apex.  Smuggler.  Keystone,  Argen- 
tine, Hasbrouck  Divide.  Liberty,  Calumet. 
Big  Divide,  Centra],  Wilson,  Divide  City 
Mining,  Jim's  Divide,  Mizpah,  Rand,  Ti'ead- 
well.  Goldsmith.  Eureka.  Kendall.  Crown. 
Gold  Bank.  Horseshoe.  Alarne.  Sunbeam, 
Doctor.  Toggery.  Northwestern.  Mighty, 
Belcher.  Liberty  Bell,  Operator,  Midway, 
Pyramid.  Rosalind.  Pershing,  High  Divide 
Extension.  .Allied  Divide  Extension.  Suther- 
land Extension,  Ben  Hur  X'oith  Extension. 
Hercules.  Aztec.  Old  Timer,  Giant,  South 
Divide,  Congres.s  Bullion,  Bevis,  Union. 
Chariot,  Kernick.  Standard,  Argonne,  Rain- 
bow, Lookout.  American.  Wonder.  Cham- 
pion.     Com«tock,      Vindicator,      Homestake, 


896 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107.  No.  20 


Brooklvn.  Mecc^i.  Aire<lale.  Albany.  Hecla. 
St.  Patrick.  Buck.skin.  Oolil  Mouniain.  Or.at 
Divide.  Klondvke.  Yukon.  Luckv  Boy.  New 
Divide.  West  Divide.  Pay  Diviil.-.  Portland 
Silver  and  Gold.  Telephone  Girl.  Cre.xcent. 
DouKhboy.  National.  SterlinR.  all  with  Di- 
vide attached  to  their  names  More  than 
50  companies  are  financed,  with  from 
$2n.00O   to   $100,000   in   their   treasuries. 

SUTHE31LAJS-D  DIVIDE  (Divide)— Ma- 
chinery in  operation  ;  400-ft.  incline  shaft 
repaired  and  limbered  and  will  be  sunk 
200  ft.  de.>per  while  drifts  and  crosscuts 
are  e.xtended  on  300  and  400  levels. 
Shipped  good  ore   in  the  past. 

TOXOPAH  HASBROrCK  (Divide)— Ore 
finm  vein  opened  in  main  tunnel.  400  ft 
from  portal,  shipped  to  Tonopah.  Tunnel 
idvanced  H50  ft  :  cut  main  lode  of  the 
mountain  through  property  for  long  dis- 
•:inc.-.  and  yielding  good  as.-says  at  surface, 
showing  ore  carrving  free  gold.  Shaft,  col- 
lar of  which  is  60  ft.  below  tunnel  level. 
is  3«ii  ft.  deep  and  has  been  retimbered. 
Old  workings  at  200  level  being  reo|)enea 
Foreman  in  charge  under  John  McKane. 
in  1904.  has  returned  and  says  vein  was 
developed  at  this  depth  by  drift  and  cro.ss- 
cuts  at  50-ft.  intervals  for  750  ft.  McKane. 
ho  was  .is.<!Ociated  with  Charles  M.  Schwab, 
abandoned  work  on  Hasbrouck  because  of 
larger  interests  in  Tonopah  and  Goldfield. 
George  Kernick  Iwughl  and  worke  1  the 
Hiishrouck  mine,  shipping  1000  tons  from 
the  tunnel,  leaving  in  sight  3iiii0  tons  to 
be  shipped  now  while  opening  the  lower 
levels. 

ST.\R  OF  THE  WEST  MIXING  (Gazette 
BIdg..  Reno) — Recently  incorporated,  havmg 
taken  over  Nevada  Mining  Co.  property, 
consisting  of  three  patented  claims  and 
mill  sites.  Was  tied  up  in  litigation  for 
>ears.  preventing  operations,  but  prior  to 
th.at  was  good  gold  and  silver  producer. 
.\liout  a  mile  of  underground  workings. 
deepest  beine  170  ft.  Old  mills  are  ol>so- 
lete.  and  new  one  purchased  from  Colorado 
Iron  Works  to  treat  .10  tons  daily  as  first 
unit  of  new  plant.  It  is  intended  to  erect 
this  unit  when  weather  permits.  R.  B.  Todd, 
president  and  manager.  Directors:  R.  J 
Withers  .Tohn  F.  Clapisson.  L.  L.  Griffiths, 
who  is  also  consulting  engineer.  New  York 
office.  1482   Broadway. 

NEW  MEXICO 

Grant  Coanty 

ORGAN  ORE  (Lordsburg) — Chartered, 
capital  t:,n,(>nii.  18000  paid  in  L,.  B.  Bent- 
Iv.  Organ.  .V  .M.  ;  W.  W.  Cox.  I).  Isaacs. 
\'  B.  .May.  <"  T.  Seale.  of  Jy.u>  Cruces. 
directors. 

BOSTON  HECLA  (Lordsburg) — To  sink 
shaft  and  erect  buildings,  excavations  for 
which  are  complete. 

Bl'FFALO  OIL  AND  GAS  (Lordsburg) 
— Incorporated  by  local  men  for  J2.">O,000, 
with  $2n'io  paid  In.  Will  drill  for  oil.  Con- 
trol .'.HOn  acres  oil  locations  In  vicinity. 

DEMING  OIL.  GAS  AND  DEVELOP- 
.MKNT  (Lordsliurg) — Preparing  to  drill  for 
oil.  I.-,  miles  west.  Have  4000  acres  oil 
locations. 

.TACK  STEVE.N3  (Lordsburg)— Prelimi- 
nary work  has  started  on  this  ground  at 
Gold  IllII  looking  to  permanent  lea.w  If  con- 
ditions Justify. 

I. .VST  CHANCE  (Lordsburg)- Shipping 
2S-ton  car  silver  concentrates  to  El  Paso 
smeltery,  contents  valued  approximately 
j:.'..ipfiO.      J.   Shottwell,  sup«-rit.tendenL 

MONTE  RICO  (Lordnbiirc)— Litigation 
betwe.n  Boyd  and  stnrkhold.  tm  deeld.  d  In 
Fed.Tjil  rourt  In  St.  Louis  in  favor  of  Boyd. 
W<.rk  will  l.e  started  when  plant.  Iille  three 
years.  Is  repaired.  Tunn«d  will  Im»  exteniled 
IT.',  ft  to  cut  I,ee'»  IVak  dike  Howard 
itoyd,  superintendent. 

OrrO  (I<ordsburg) — E.  K.  Davis,  gencrni 
manafter,  in  charge,  states  work  will  start 
Mion. 

HOl'TH   DAKOTA 

l^liwrenre  t  nnnly 
CUTTING     (Dendwood* — .Vow     two-com- 
partment shaft  gained  depth  of  200  ft.  ;  Ban 
ft.  to  be  driven  hofore  lateral  work  slnrted. 

Prnnlnfflnn    Cnonlx 

V  vri,.v,|.  TIN  (HIM  city  I— Formerly 
\  ■   -1     Co        Work     resumed,     and 

f  '■    will    be   sunk   additional    GOO 

f  r    Boy.  of  .New  York  City,  ap- 

p.."w.-.i   t; ■f;il  manager. 

.«rMMITT  rOrevlllei- Sold  to  John  R 
r.liind.  of  Custer,  who  has  startwl  work. 
Regular  copper  shipments  will  lie  made  to 
•meller.  Occura  aa  chalcoclte  To  be  hand 
•orted 


TEX.VS 
Braiorln    C'onnt.T 

WEST  COLUMBIA  field  showing  de- 
crease in  production.  Several  wells  have 
stopped  flowing.  Decrease  in  gas  pressure 
due  to  blowout  at  Hogg  well  No.  l.'>  thought 
responsible.  Salt  water  has  appeared  in 
field 

ROXANA  PETTROLBUM  abandoned  .No. 
4  -Seahurn  well  at  about  1400  ft.,  and  Free- 
port  Sulphur  Co.  its  .No.  1  Dannembaum  & 
Tolar  at  1335  ft.  Both  wells,  on  Stratton 
Ridge,   were  abandoned    in   salt. 

WF-ST  COLUMBIA  average  daily  pro- 
duction for  week  ended  Apr.  22  was  lS.3ij3 
bbl..  as  follows:  Crown  Oil  and  Refining 
Co..  2480  bbl.:  the  Texas  Co..  611C  bbl.; 
Humble  Oil  and  Refining  Co..  784.".  bbl.  ; 
Gulf  Productions  Co..  1887  bbl.  :  H.-vnnicker 
Oil  Co.,  35  bbl.  Production  decreased  on 
account   of   two    wells   teinporarily    shut   off 

CROWN  OIL  AND  REFINING  (West 
Columbia) — Storing  product  here.  Plan- 
ning to  build  barge  channel  to  Pasadena 
on  Houston  ship  channel  On  refinery  site 
here  steel  tanks  will  be  built  for  overflow 
production  until   refinery  completed. 

ronrhn    County 

SCHULTZ  OIL  CO.  (Paint  Rock)— Well 
No.  2,  eight  miles  south  of  town,  struck  oil 
sand  at  depth  of  3100  ft.  :  oil  showing  good, 
and  no  water  in  well.  First  well  of  this 
depth  in  county. 

liarriii   County 

RECENT  COMPLETIONS  IN  HUMBLE 
FIELD  are:  Deep  Sand  Co.s  No.  1  W.  &  P.. 
salt  water  at  1640  ft.;  Earnings  Oil  Co.'s 
No.  1  Long,  salt  water  at  121.'>  ft.:  Gulf 
Production  Co.'s  No.  8  Busch.  pumping  50 
bbl.  at  900  ft.  ;  Hancock  Oil  Co.'s  .No.  7 
Bender,  abandoned  at  IISS  ft.:  Invincible 
Oil  Co.'s  No.  17  Cherry,  abandoned  at  1150 
ft.  :  the  Texas  Co.'s  235  Landslide.  b:iiling 
at  2968  ft.  :  No.  175  Hermann  and  26  Koehler 
bailing,  and  No.  1  Bread.v  pumping  10  l)bl. 
at  610  ft.  :  Crown  Petroleum  Co.  bailing  No. 
1   Bailey  and   setting  strainer  at    1190   feet. 

FREEMAN  LEASE  (Goose  Creek)— Well 
No.  2,  of  Warren  Estate.  Chicago,  came  in 
Apr.  21  as  strong  gusher.  In  bay  between 
Hog   Island   and   Atkisson    Island. 

DEEP  BLUE  RIPGE  OIL  CO.  (Hous- 
ton)—Capitalized  for  $1,500,000.  To  pros- 
pect for  oil  and  operate  leases  in  south 
Texas,  especially  Blue  Ridge  section.  In- 
corporators, C.  H.  Lane,  W.  C.  Hardcastle 
and  T.  T.  Pendleton. 

Liberty  Coont.v 

EMPIRE  GAS  .\ND  FUEL  CO.  (Dayton) 
— Well  .No.  2  completed  at  1200  ft.  Now- 
standing  full  of  water  to  within  2i"i  ft  of 
top.  Considerable  gas  escaping.  New 
strainer  set,  and  well  expected  to  pump  4"0 
bbl.    per   day. 

Matagorda  C'ount,v 

TEXAS  GULF  SULPHUR  (Gulfl— New 
$4,000,000  sulphur  plant  recently  in  opera- 
tion and  contracted  for  construction  of 
large  storage  bins  and  other  f:icilities  to 
make  Texas  City  the  deep-water  shipping 
port  for  its  profluot.  Now  i>roducing  1200 
tons  «lallv  :  to  be  Increased  bv  drilling  ad- 
ditional wells.  Expects  to  ship  over  200,000 
tons  raw  sulphur  yearly,  a  large  amount 
going  to  South   America  and   Europe. 

IT  A  II 

Jiinh    County 

TI.NTIC  SHIPMENTS  for  April.  S9"  cars, 
estimated  at  29, .Mm  Ions,  valued  at  $90(i,000, 
as  compared  with  BS4  cars  In  March  an<l 
.".90  cars  In  February.  Total  by  TintIc  in 
last  four  months  nl>oul  l«0,ii00  lon.i,  valued 
at  over  $3,ono,flOO  Twenty-four  shipiM-rs  In 
April. 

IRON  KINO  (Eureka) — Expected  to  ship 
iron  ore  for  fluxing  as  soon  as  railroad  Is 
completed.  Shaft  alread.v  dowti  cotiskler- 
nble  distance  to  be  sunk  to  prospect  for 
rontlnuatloii  of  Tintie  Sljtndnrd  ore.  Upper 
part  being  retimbered.  Grading  l>elnK  done 
on  (Hjrfjiee  for  foundations  to  new  gallow's 
frame,  hoisting  engine  and  other  equip- 
ment. 

I. EMI  TINTIC  (Eureka)— Tunnel  driven 
for  l>etter  nir  In  1800  ft.  :  connections  to  be 
ninde  soon  with  main  workings. 

Halt   Lake   Connty 

ROAD  IT  LITTLE  COTTONWOOD 
CANYON  open  frotn  Wasatch  as  far  as 
Tanner's  Flat.  Hauling  season  to  open 
soon. 

COLUMBUS-REXALL  .Altn)— Ore  In 
new  raise  driven  near  old  sto|i«*s  making 
out  Into  bedding.  Importance  not  yet  ile- 
termlned  Several  cars  second-class  ore 
ready  for  shipment.  Snow  covering  spur  to 
nnrrow-gnge  rnnd  f«elt1ng. 


UT.Vll  IRON  A.ND  STEEL  (Midvale)  — 
Plant,  down  about  two  months,  again 
operating.     Employs  about  250  men. 

Snmmit  County 

P.A.RK  CITY  SHIPMENTS  FOR  APRIL, 
according  to  preliminary  figures.  6425  tons 
of  ore  and  concentrates.  Shippers  were: 
.Judge  Mining  and  Smelting.  1SS2  tons:  Sil- 
ver King  Coalition.  1818:  Ontario  Silver. 
ison;  D.Tly  Jlining.  205:  Daly  West.  165; 
Silver  King  Consolidated.  55  :  miscelhineous, 
.'.00  tons.  .March  output,  7984  tons.  First 
four  months  1919,  about  35,00a  tons,  valued 
at   $2.11"". "00. 

SILVER  KING  COALITION  (Park  City) 
■ — -Large  hoisting  plant  at  main  shaft  to  l»r 
electrified.  Other  changes  made  to  facili- 
tate production.  Shipped  1,317.600  lb.  ore 
and  concentrates  week  ended  May  3. 
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CANADA  COPPER  CORPORATION'S 
NE^V  MILL  now  under  construction  in  the 
Princeton  district,  being  hurried  to  com- 
pletion in  order  to  begin  milling  early  in 
summer.  Situated  on  Copper  Mountain. 
Initial   mill   capacity  to  be   2000   tons  daily. 

CONSOLIDATED  MINING  AND 

S.MELTI.VG  CO..  in  Princeton  district,  has 
acquired  Voight  copper  group,  on  Clopper 
Mountain,  and  has  put  large  crew  work- 
ing on  development. 

Ontario 

BAILEY  (Cobalt)  —  Shareholders,  by 
large  majority,  voted  in  favor  of  merger 
with  Northern  Customs  Concentrator,  Lim- 
ited. 

BE.WER  (Cobalt) —Struck  3-in.  vein 
of  high-grade  on  600  level. 

CAMPBELL  *  DEYELL,  Ltd.  (Cobalt) 
— Customs  sampling  plant  taken  over  and 
will  be  oper.ited  under  same  management, 
by  T.  &  N.  O.  R.v.  Commission.  With  de- 
crease in  output  of  high-grade  from  Co- 
lialt  mines,  and  higher  operating  costs,  old 
company  unable  to  operate  at  profit,  and 
decided  to  close  down.  Plant  of  much 
benefit  to  northern  Ont.ario  and  Railway 
Commission  decided  to  operate. 

MINING  CORPORATION  (Cobalt)— Will 
prospect  the  conglomerate  Keewatin  contact 
in  Bucke  Township  by  diamond  drill.  Over- 
burden is  heavy  and  surface  prospecting 
practically   impossible. 

PETERSON  LAKE  (Cobalt)— Resumed 
treatment  of  Seneca-Superior  tailings  in 
flotation   mill. 

SILVER-CLIFF  (Cobalt)  —  Leased  to 
Northern  Customs  Concentrator.  Limited. 

TOUGH-OAKES  (Kirkland  Lake)— In 
April  did  lOOO  ft.  of  underground  work. 
Opened  up  new  orebody  on   300   level. 

BURTON-MUNROE  (Matheson)  —  Re- 
sumed operations. 

HOI.LINGKR  (Porcupine)  —  Treating 
2300   tons  ore   a  day. 

INSPIR.\TION  (Porcupine) — To  be  pros- 
pected with  diamond  drill. 

SCHUMACHER  (Porcupine)— No  defi- 
nite date  yet  set  for  dewnterlng  Schu- 
m.icher  mine  and  l>eginnlng  operations. 

ME.XICO 

OIL  CO.NCKSSIONS  have  been  granted 
to  a  Jai)anese  commission,  heatled  by  Bai^n 
Ha.»egawa.  captain  of  engineers,  for  ex- 
ploration purposes  In  the  northern  i»art  of 
the  country,  particularly  In  Dtirnngo  and 
Chihuahua,  according  to  a  statement  of  the 
Deimriment  of  Industry  and  Commerce.  The 
eotnmission  has  completed  an  Investlgatioti 
of  the  petroleum  possibilities  in  the  Taiii- 
pico  region. 

Coaliaila 

COAL  .MINES  of  this  state  resumed  oimt- 
ations.  producing  40,000  tons  coal  monthly. 
I>elng  about  one-half  normal  production, 
and  IS,ooii  Ions  coke,  lieing  about  one-thini 
normal   production 

Ouranffo 

JAPANESE  STEEL  I.NTERESTS  report- 
ed to  have  leased  mountain  of  iron  ore  at 
city  of  Durango.  formerly  owned  by  Honey 
Syndirat.  .\fodern  steel  plant  In  vicinity 
reported  iis  part  of  plans. 
Sonora 

QUINTERA  (Alamos) — Has  record  of 
20.000,000  o«.  refined  stiver.  Owned  by 
French  svndlcnie.  under  option  through  S 
I.  Penrce.  Claimed  to  have  20.000  tons 
^vorkable  ore  on  dtimps. 

OREE.VE  CANANEA  (Cananea)— April 
production  wb«  3,000,000  lb.  copper,  I,'3I.- 
1.13  ox.  sliver,  17.10  on.  I'.^ld. 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 

eI- 

^Tay  change 

Silver 

12 

13 
14 

Sterl- 
ing 
Ex- 
change 

4,6850 
4.6875 
4.6775 

Silver 

New 
York, 
Centa 

Lon- 
don, 
Pence 

48} 

58 

New 

York, 
Cents 

1195 
114} 
111 

don' 
Tence 

8  ,4,6788 

9  14.6825 
10  14.6850 

103 
1051 
111 

58 
55', 
54 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotatirma  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  tine. 


DAILY  PRICES  OF  METALS  IN  NEW 

YORK 

Copper 

Electro- 

Tin 

Lead 

Zinc 

, 

May 

lytic 

Spot. 

N.  Y.        St.  L. 

St.  L. 

4  75  1     4.55 

8 

151 

t72} 

@4.85  :@4.60 
4.75        4.57', 

5  95 

9 

15f 

t72S 

@4  85    (3)4.62; 
4.75        6,62i 

5  97; 

10 

I5f 
15  40 

t72S 

©4.85    (ffi.4.67i 
4.90  '     4.62' 

5.97;. 

12 

@15.45 
15  60 

m\ 

@5.00    ©4.67! 

5.97; 

13 

@15  70 
15.70 

t72} 

5.00        4.70 

6  00 

14 

C<ftl5.80 

t72S 

5  00  1      4.70 

6.021 

t  Government  price. 

The  above  quotations  are  our  appraisal  of  tlie 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  J>ouis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras 
■  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0. 1 25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35e. 
per  100  lb.  above  St.  Louis. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 

tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

May 

Spot 

3M. 

Spot 

8 
9 
10 
12 
13 
14 

76! 

76J 

If 

80 
80. 

229 
231, 

2281 
229 

24} 
24 

24} 
24i 

34J 
345 

76i 
765 
771 

76 
77 
77 

SO- 
SO 
81 

236 
235 
236 

233 
232; 
233 

24 
24} 
24i 

24! 

■345 
355 
35 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal  Markets 

NEW   YORK — May    14,   1919 

The  chief  event  of  this  week  was  the 
-spectacular  rise  in  the  price  for  silver, 
which  was  103  on  Thursday.  1053  on  Fri- 
day, 111  on  Saturday,  and  1193  on  Monday. 
On  Tuesday  the  market  became  reaction- 
ary, the  official  quotation  being  1143.  and 
today  it  is  down  further.  London  was  a 
bidder  for  silver  in  this  market  and  was 
immediately  responsible  for  the  advance. 
There  were  wide  variations  in  prices  be- 
tween morning  and  afternoon  of  each  day. 
The  official  prices  that  we  quote  are  usually 
published  about  noon,  but  during  the  last 
week  have  been  delayed  until  later  in  the 
day,  tardiness  in  the  receipt  of  the  London 
cables  being  responsible  for  this.  Ameri- 
can producers  of  silver  were  able  to  sell 
little,  if  anything,  at  the  high  price  that 
was  named  on  Monday.  Several  reported 
inability    to    make    sales.      The    sharp    ad- 


vance is  attributed  to  a  speculative  squeeze 
in  the  spot  position  in  London. 

Besides  the  rise  in  silver  there  was  a 
.sharp  advance  in  copper,  on  large  business, 
a  marked  improvement  in  lead,  and  a 
slight  improvement  in  zinc.  There  was  a 
better  tone  all  around,  which,  no  doubt,  to 
some  extent  reflected  the  bull  market  in 
Wall  Street. 

Transatlantic  freights  remain  unchanged 
at  Ic.  per  lb.  to  British  ports  and  IJc.  to 
French  ports.  The  rates  from  San  Fran- 
cisco to  .lapan  and  China  remain  un- 
changed at  $15  per  ton. 

The  stocks  of  metals  held  by  the  Brit- 
ish Munitions  Ministry  on  aiay  1,  (with 
corresponding  figures  for  Apr.  1  in  paren- 
theses) were  as  follows:  Copper,  114.531.- 
200  lb.  (109,092,480);  lead,  244.186.880  lb. 
(216.061.440)  ;  spelter.  76.090,560  lb.  (85,- 
225,280)  :  aluminum,  25,854.080  lb.  (49.772,- 
200)  :  nickel.  5.750.080  lb.  (5.351,360)  ;  anti- 
mony,  9,992,640   lb.    (9,768,640.) 

Copper — A  large  business  was  done  at 
steadily  advancing  prices.  Beginning  with 
Thursday  all  producers  were  willing  to  sell 
at  ISJc,  regular  terms.  There  was  a  sub- 
stantial demand,  and  some  producers  whose 
sales  in  previous  weeks  had  not  been  quite 
sa'isfactory  were  able  to  place  such  large 
quantities  that  on  Friday  afternoon  one  of 
them  raised  its  price  to  l.'iSc  regular 
terms.  Another  followed  on  Saturday 
morning,  but  up  to  the  close  of  business 
on  Saturday  there  were  still  sellers  on  a 
large  scale  at  ISJc.  regular  terms.  On 
Monday,  however,  everybody  went  up,  al- 
though not  immediately,  to  1d3c.  On  Tues- 
day that  price  was  firmly  established,  and 
by  the  end  of  the  day  16c.  was  being  asked 
in  some  quarters,  but  the  market  has  not 
yet  become  established  on  that  basis, 
although  that  price  would  have  to  be  paid 
for  July  delivery.  May-June  copper  sold 
loday  at   15§c.,   regular  terms. 

While  the  transactions  of  the  week  foot 
up  to  a  large  figure,  especially  consider- 
ing that  they  were  mainly  confined  to 
domestic  business,  the  larger  part  of  the 
business  was  done  in  the  earlier  days 
of  the  week  at  the  15Jc.  level.  In 
the  later  days,  although  there  was  some 
strong  buying,  more  conservatism  began 
to  be  exhibited.  As  in  previous  weeks, 
wire-drawers  were  the  chief  buyers,  but 
some  substantial  business  was  done  with 
brass-makers.  Speaking  generally,  how- 
ever, the  brass-makers  are  not  in  a  happy 
state  of  mind.  The  buying  of  this  week 
was  mainly  for  May-June  delivery,  but 
some  contracts  were  entered  into  for  July 
delivery.  However,  the  latter  constituted 
only  a  small  proportion  of  the  total. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  23c.  per  lb.  Copper  wire  is  quoted 
at  \ll<ft>\llc.  per  lb.  f.o.b.  mill,  carload  lots. 

Tin — There  is  nothing  much  to  report. 
The  stock  held  by  the  U.  S.  Steel  Products 
Co.  is  being  taken  very  slowly  by  con- 
sumers, and  instead  of  its  being  absorbed 
by  the  middle  of  June,  the  present  forecast 
is  for  early  in  July,  while  some  people 
think  that  it  may  be  Aug.  1  before  news 
is  published  that  all  has  gone. 

Ijead — Lead  manufacturers  report  im- 
proving business,  especially  for  such  ar- 
ticles as  are  reciuired  in  house  building. 
Producers  experienced  a  better  demand  and 
stiffened  their  prices  accordingly.  During 
the  last  two  days  of  the  wejk  a  consider- 
able tonnage  of  lead  for  prompt  shipment 
from  the  West  was  sold  at  5c..  New  York. 
The  disposition  of  the  Government's  stocks 
ceased   to  be  so  much  of  a  worry. 

Zinc — Not  much  interest  on  the  part  of 
consumers  was  reported,  but  there  was 
considerable  speculative  buying,  which  led 
to  an  advance  in  prices.  However,  there 
does  not  appear  to  be  anything  in  sight 
of  a  nature   to  inspire  enthusiasm. 

High-grade  zinc,  99.9%.  sold  this  week 
on    terms  corresponding   to    6.1c..    St.    Louis. 

Zinc  dust  of  the  ordinary  prolong  grade 
is  available  at  9c. 

Japan  inquired  for  spelter  in  this  mar- 
ket, but  ideas  as  to  price  were  far  below 
our  existing  level. 

Arrangements  for  handling  the  Govern- 
ment's stocks  have  not  yet  been  consum- 
mated. 


Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $11  per  100  pounds. 

Other   Metals 

Aluminum — Nominal    at    33c. 

Antimony — This  market  was  again  some- 
what stronger,  a  fair  business  being  done 
from  day  to  day.  We  quote  spot  at  7(3) 
74c.,  and  futures  at  7c. 

Bismuth — Metal  of  the  highest  purity  tor 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.    for   wholesale    lots — 500    lb.    and  over. 

Cadmium — Quoted  at  $1.40  per  lb.  in  lots 
of  500  pounds. 

Nickel — Ingot,  40c.  ;  shot,  43c,  ;  electro- 
lytic,   45c.   per  pound. 

Quicksilver — The  New  York  price  is 
quoted  at  $80,  but  sellers  are  not  keen 
about  accepting  that  price,  and  some  small 
sales  are  reported  as  having  been  made  at 
$S2((i>S3.  .•^  short  supply  on  hand  in  thid 
market  is  the  reason  for  the  strength.  San 
Francisco   telegraphs   $75,  steady. 

Gold.  Silver  and  Platinum 

Gobi — .\\\  manufactures  of  gold  the  bul- 
lion value  of  which  does  not  exceed  65*^ 
of  the  total  value  can  now  be  exported 
without  individual  export  licenses. 

Silver — The  silver  market  has  been  in  an 
excited  condition  the  last  week,  owing  to 
the  removal  of  Government  restrictions  on 
price  and  export  licenses  by  both  the  Fed- 
eral and  British  governments.  As  a  result 
the  price  made  the  phenomenal  advance  of 
about  20c.  per  oz.  on  May  9  and  May  10, 
due  to  the  urgent  demand  of  buyers  in  Lon- 
don on  a  market  short  of  supplies.  The 
accumulated  demands  from  various  buyers 
for  coinage  and  commercial  purposes  which 
had  not  been  filled  owing  to  Government 
restrictions  were  thrown  on  the  market  for 
immediate  purchase,  and  as  sellers  were  in- 
clined to  hold  off,  the  result  was  the  forcing 
of  the  price  too  high,  and  buying  orders 
were  canceled.  With  sellers  pressing  for 
sale,  a  natural  reaction  h'ls  occurred,  and 
the  market  closes  weak  and  lower.  India 
and  China  have  not  been  buyers  at  the 
advance,  and  it  seems  probable  that,  after 
the  filling  of  these  special  orders,  the  mar- 
ket will  settle  down  to  the  basis  of  the 
nominal  India  demand,  with  fluctuations 
depending  on   market   conditions. 

Pixley  &  Abell  report  in  their  circular 
of  Apr.  24  that  there  are  now  in  Shanghai 
28,600.000  taels  of  sycee  and  18.400,000 
Mexican  dollars. 

Mexican  dollars  at  New  York:  May  8. 
79;  May  9,  SO;  May  10,  84;  May  12,  89; 
May  13,  87  ;  May  14,   85. 

Platinum — We  qiiote  refined  ingot  at 
$100.      Demand  continues  good. 

Palladium— We  quote   $118@120. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo,,  Ma.v  10. — Blende,  per  ton, 
high,  $39.80  ;  basis  60';r  zinc,  premium 
grades,  $37;  Prime  Western.  $36@35: 
sludge  and  flotation,  $34(ffi30;  Calamine, 
basis  40%  zinc,  $25f3)22.  Average  settling 
prices:  Blende.  $36.44;  calamine,  $24.12; 
all  zinc  ores,   $36. 

Lead,  high.  $61.75;  basis  80%  lead,  $560' 
55  ;  average  settling  prices,  all  grades  of 
lead,  $52.75  per  ton. 

Shipments  the  week:  Blende,  9295;  cala- 
mine, 359  ;  lead,  2566  tons.  Value  all  ores 
the  week,   $482,790. 

Failure  to  effect  concerted  action  for  con- 
Irolling  the  zinc-ore  output  caused  an  over- 
production, bringing  prices  to  a  level  that 
threatens  disaster  to  zinc  mining.  Mine 
after  mine  is  being  quietly  closed  down,  and 
the  pumps  .are  being  stopped.  \\Tiere  the 
present  depression  will  end  is  problemat- 
ical, but  it  cannot  stop  until  a  steady  ap- 
preciation of  prices  warrants  operation  of 
the  mines. 

Plattevllle,  Wis.,  May  10.— Blende,  basis 
60%  zinc.  $38  base  both  for  premium  grade 
and  high-lead  grade. 

Lead  ore.  basis  80%  lead.  $53  to  $54  per 
ton. 

Shipments  reported  for  the  week  are  2029 
tons  blende,  107  tons  galena,  and  1291  tons 
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sulphur  ore.  For  the  year  to  date  the  totals 
are  35,780  tons  blende.  1S27  tons  galena, 
and  3902  tons  sulphur  ore.  Durini;  the 
week  2537  tons  blende  was  shipped  to  sepa- 
rating planta 

Other  Ores 

rhrome  Ore — Ore  of  45<>  or  over  Is  re- 
ported offered  at  J26  per  ton,  f.o.b.  San 
Francisco. 

Molybdennm    Ore — No   business   reported. 

Manicanrve  Ore — Xo  important  business, 
that  we  hi'ar  of.    is  l>eing  done. 

Tunicnten  Ore — .\  little  business  in  Chi- 
nese ore  was  done  at  {B.Tii'ftT.  More  In- 
quiries from  Kurope  are  reported. 

Pyrites — Spanish  p>Tites  has  been  sold 
at  20Jc.  per  unit  for  furnace  ore.  c.i.f.  New 
Vork  or  any  South  Atlantic  or  North  At- 
lantic port. 

Iron  Trade  Review 


riTTSBrRCH — Ma.i 


While  the  dissolution  of  the  Industrial 
Board  last  Friday  does  not  directly  affect 
the  steel  market  situation,  since  the  board's 
effort  to  control  the  situation  had  been 
proved  ineffectual  weeks  ago.  the  dissolu- 
tion is  likely  to  have  a  beneficial  effect 
upon  sentiment  generally,  making  buyers 
and  sellers  more  anxious  to  get  together. 
Only  after  Secretary  Redficiti  had  accepted 
the  resignations  of  the  members  of  the 
board,  tendered  late  in  April,  did  it  come 
out  that  on  Apr.  1  the  Attorney  General 
had  rendered  an  opinion  that  the  whole 
operation  was  illegal,  and  thus  in  no  cir- 
cumstances could  the  program  have  been 
carried  out  according  to  the  original  plan. 
Doubtless  Judge  Gary  knew  of  this  de- 
cision of  the  Attorney  General  when  on 
Apr.  21  he  occasioned  such  surprise  by 
stating  at  the  annual  meeting  of  Steel 
Corporation  stockholders  that  he  under- 
stood the  Industrial  Board  plan  had  been 
''abandoned   entirely." 

The  estimate  made  in  this  report  a  week 
ago.  that  the  steel  industry  was  then  run- 
ning at  somewhat  under  B'Kr  of  cap.icity. 
is  confirmed  by  the  monthly  report  of  the 
American  Iron  and  Steel .  Institute,  which 
shows  that  during  .\pril  the  mills  ran  at 
an  average  of  6.>'"  of  capacity,  this  com- 
paring with  ""';>  in  March,  S.>%  in  Febru- 
ary and  H'^'r  in  January.  As  the  decrease 
in  operations  was  steady,  it  may  be  as- 
sumed that  the  rate  w;is  a  trifle  over  70% 
Apr.  1.  S.iCr  Apr.  15  and  a  trifle  under 
60<^  May  1.  This  week  the  rate  is  prob- 
ably about  5.'>'', .  Two  or  three  large  in- 
dependents are  known  to  be  running  at 
between  40  and  4.i'"r.  but  the  Steel  Cor- 
poration is  averaging  above  60';J.  This 
divergence  may  influence  some  independ- 
ents to  cut  loose  from  the  fixed  schedule 
of  steel  prices,  because  of  their  costs  being 
Increased  by  the  light  operation,  with  poor 
distribution  of  overhead. 

PIO    IRON 

PIrt  Iron — Rumors  are  Increasing  of  price 
shading  in  the  local  market,  hut  preci.se 
prices  cannot  be  secured,  and  the  market 
generally  is  quotable  at  the  prices  effective 
though  quite  weak  at  tho.se  prices: 


Mar 


f;es.semer,  $27  95  ;  basic.  $2.t.75  ;  malleable. 
I2R  2.->  ;  foundry.  J2fi.7.'>  ;  forge.  J2.'>.75.  f.o.b. 
Valley  furnaces,  with  J1.40  freight  to  Pitts- 
burgh. One  .furnace  interest,  however, 
with  freight  to  Pittsburgh  3nc.  less  than 
Iho  Valley  rate,  is  willing  to  sell  f.o.b.  fur- 
nace at  these  prices,  representing  a  saving 
of  30c.  to  Pittsburgh  buyers. 
STF.EL 

Bt»»1 — Inquiry  for  billets  and  sheet  bars 
ta  extremely  limited.  Full  prices,  $3S.50  for 
hllleis  and  J 12  for  sheet  bnrs.  are  being 
quoted,  except  for  commissions  to  middle- 
men which  lire  too  small  to  Justify  the 
denier  splitting  with  the  consiimer. 
FF.RRO.M /%  >'0,\  N  KHK 

Ferrnmangttnear — 1(     la     r.|M,rt.ii     that    a 
small    lot    of    re-snie     li'i         -  mese 

deliv.  „,ftr- 
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(  ()  K  F. 
Coll* — The   »pot    mnrkei    Is   again    stirrer. 
»h«    lower    pr|e«.    .ell,  r«    hnvinc   quit,    while 
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deliveries  on  contracts  calling  for  monthly 
price  adjustment.  The  market  is  now 
likely  to  rem.ain  steady  until  negotiations 
begin  for  second  half,  as  many  contracts 
expire  June  3".  .N'egoti.ations  will  likely 
start  by  furn.aces  bidding  about  $3.5«  for 
second  half.  Spot  foundry  coke  remains  at 
$4.25'fi  .S.  depending  on  brand,  with  no  con- 
tract market  developed 


MONTHLY  AVERAGE  PRICES  OF  METALS 


Sllvrr 

Now  ^  nrk 

London 

1917 

191S 

1!>I<) 

1917 

1918 

1919 

Jan 

&^    . 

April. 
May... 
June. . . . 

July 

Aui... 
Sepi  .  . 

Oct 

Nov 

Dec 

75  6.10 
77.585 
73.Sfil 
73  875 
74.745 

76  971 
79.010 
SS.407 

100.740 
87.332 
85.891 
85  960 

.18   702 
85.716 

KS   0S2 
95.34fi 
99.505 
99  600 
99.625 
100.292 
tot. 125 
101 .  1<5 
101.125 
101    125 

101    125 
101.125 
101.125 
101    125 

Hfi    BS2 
37.742 
36  41(1 
.t6.9f.:i 
.17  940 
.19  065 
40.110 
43.418 
.tO.920 
44.324 
43.584 
1 3  0.52 

44   .1.W 
42  792 
41   6.M1 
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48.9.8(1 
4S .  8".i 
48.811 
49.077 
49.500 
49.600 
48.969 
48 . 492 

48  43S 
48  027 
48   171 

48  8S6 

Year 
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THE   PITTSBURGH   EXPERIMENT   STATION  OF  THE   BUREAU  OF  MINES.  WITH  POWER  PLANT 

IN    THE    FOREGROUND 

The  Pittsburgh  Bureau  of  Mines 
Experiment  Station 


A  brief  history  of  the  work  which  was  initiated 
in  1901  in  connection  tvith  the  testing  and  analy- 
sis of  fuels,  and  which  was  expayxded  to  cope  with 
the  needs  that  developed,  and  tdtimately  led  to 


THE  work  of  the  experiment  station  of  the  Bureau 
of  Mines  originated  in  an  exhibit  dealing  with 
the  testing  and  analysis  of  fuels  at  the  Louisiana 
Purchase  Exposition  in  1904.  The  work  proved  so 
successful,  and  its  utility  was  recognized  to  such  an 
extent,  that  Joseph  A.  Holmes  was  placed  in  charge  in 
1905.  Extensive  testing  was  undertaken  in  connection 
with  the  physical  properties  of  coal;  and,  later,  the 
work  was  extended  to  include  structural  steel.  The 
growth  of  these  operations  and  the  ramifications  of  the 
work  led  to  the  establishment  of  a  branch  of  the  U.  S. 
Geological  Survey,  for  the  special  purpose  of  testing 
fuels  and  materials,  with  Mr.  Holmes  in  charge.     The 


the  erection  and  equipment  of  the  Bureau  of 
Mines  experiment  station  at  Pittsburgh,  Penn. 
Details  of  the  scope  of  the  work  and  the  re- 
sult of  several  years'  intensive  research  are  given. 

equipment  and  investigations  were  then  moved  to  James- 
town, Virginia. 

The  work  at  Pittsburgh  was  begun  before  the  Federal 
Bureau  of  Mines  was  established,  and,  by  an  arrange- 
ment with  the  War  Department,  a  part  of  the  arsenal 
grounds,  on  Butler  St.,  was  loaned  for  the  purpose. 
Operations  at  the  beginning  centered  around  experi- 
mental investigations  and  the  collection  of  data  in  an' 
endeavor  to  prevent  accidents  in  coal  mines.  Exhaus- 
tive tests  were  made  on  the  properties  of  coal  dust ;  and 
full-scale  operations  were  carried  out  at  an  experimental 
mine  at  BrucetowTi,  13  miles  south  of  Pittsburgh.  The 
results  were  of  considerable  value  in  the  prevention  of 


900 


ENGINEERING  AND  MINING  JOURNAL 


Vol.   107,  No.  21 


mine  accidents,  the  insurance  of  safety,  and  the  provi- 
sion of  adequate  "first  aid."  The  many  disasters  in 
coal  mines  in  1907  directed  attention  to  the  need  for 
immediate  action.  The  work  that  had  already  been  done 
was  seen  to  be  entirely  justified,  and  it  was  then  realized 


that  there  was  an  imperative  need  that  the  investiga- 
tions should  be  continued  on  an  extended  scale. 

The  need  for  the  further  expansion  and  the  fact  that 
the  experiment  station  at  Pittsburgh  was  in  temporary 
and  inadequate  quarters  belonging  to  War  Department 
necessitated  a  change.  A  site  in  the  Schenley  Park  dis- 
trict, in  the  residential  section  of  Pittsburgh  and  near 
the  Carnegie  Institute  of  Technology,  the  Carnegie 
Museum,  the  Mellon  Institute,  and  the  University  of 
Pittsburgh,  was  chosen,  and  the  new  buildings  were 
completed  in  September,  1917.  The  site  proved  to  be 
eminently  satisfactory  from  every  point  of  view.  The 
juxtaposition  of  the  new  laboratories  with  the  various 
state  organizations  facilitated  that  cooperation  that  has 
been  so  marked  a  feature  of  the  work  of  the  Bureau  of 
Mines,  and  which  has  resulted  in  the  notable  achieve- 
ments which  have  developed  as  a  result  of  the  coordina- 
tion of  experience  and   research. 

The  Pittsburgh  experiment  station,  which,  incident- 
ally, serves  as  a  memorial  to  the  personality  and  work 
of  the  late  Joseph  A.  Holmes,  is  now  the  headquarters 
of  the  investigation  work  of  the  Bureau  of  Mines.  Other 
stations  have  been  established  in  other  states,  according 
to  the  demands  for  .specialized  local  investigations  or 
a.ssistance.  These  operations  are,  however,  all  directed 
from  the  Pittsburgh  station,  and  are  under  the  general 


INSTnt'MKNT    .MHOP    AT   THK    BIIIKAI'    i  IK   MINKS    PITTS- 
BIROH    KXTKIUMKNT    «TATI>iN 

superintendence  of  Dorsey  A.  Lyon.  With  the  estab- 
lishment of  the  new  Ea.Htern  .station,  an  extensive  and 
ambitious  program  wa«  projpcte<l.  The  work  was 
planned  to  include  an  analvtical  study  of  coal  mining 
in  all  its  branche.s,  the  d»'v>'li)|imcnt  of  a  system  which 


would  provide  adequate  provision  in  the  event  of  mine 
accidents,  intensive  research  into  all  phases  of  "first- 
aid"  and  mine  rescue  work,  the  testing  of  explosives, 
the  investigation  of  more  efficient  utilization  of  the 
country's  supply  of  coal,  and  the  metallurgy  of  iron  and 
steel. 

The  buildings  of  the  new  station  comprise  complete 
and  extensive  laboratories.  The  main  building  is  three 
stories  high  and  has  a  frontage  of  332  ft.  Two  wings 
at  each  end  extend  back  for  a  distance  of  211  ft.  and 
the  entrance  is  surmounted  by  a  monolith  in  concrete. 
An  auditorium  seats  228  persons,  and  is  equipped  with 
every  facility  for  demonstration. 

Ample  .'-pace  has  been  provided  to  allow  for  future 
expansion.  The  building  contains  the  entire  adminis- 
tration office,  a  library  and  reading  room,  computing 
and  draughting  rooms,  extensive  provision  in  the  way 
of  photographic,  dark  room  and  motion-picture  equip- 
ment, machine  shops,  instrument  rooms,  test  rooms  for 
mine  rescue  work,  engineering  and  mechanical  labora- 
tories, and  a  complete  division  for  chemical  and  physical 
research.    An  excellent  cafeteria  for  the  staff  and  other 


A    BOMB-PROOF  WHKI;!:    TMi:    llATi;    I'V    l>KT<1N.\TIOX    OF 
KXPL.OSIVIC.S   U.SKn  FOR   MILITARY  OR  MININV. 

pntrosKS  IS  i>ktkrminki> 

employees  is  provided  on  the  top  floor.  The  power 
house  is  in  a  separate  building,  situated  at  a  lower  level 
than  the  main  building;  and  tunnels  have  been  driven 
to  house  the  mains  for  the  supply  of  power,  steam, 
and  compressed  air  to  the  various  departments  of  the 
experimental  station. 

A  feature  of  the  work  in  the  mining  section  to  which 
adequate  attention  has  not,  perhaps,  been  directed  here- 
tofore is  comprised  in  the  investigations  into  the  ques- 
tion of  mineral  waste  in  coal-mining  operations.  From 
the  year  1820  to  as  late  as  1870  the  wjisteful  methods 
practiced  at  coal  mines  in  the  United  States  were  such 
that  only  one-quarter  of  the  coal  in  place  found  ils 
way  to  the  market.  Mining  methods  were  so  unsatis- 
factory and  unpconomical  that,  in  some  cases,  more  than 
half  the  coal  was  left  in  the  ground.  In  addition,  there 
were  extensive  and  avoidable  wa-stages  on  the  surface. 
The  need  for  stricter  economy  in  operation,  both  on  the 
surface  and  underground,  was  an  incentive  for  the 
initiation  of  a  scheme  which  had  for  its  purpose  the 
leaching  of  economical  and  efficient  methods  in  coal 
mining. 
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The  investigations  into  the  question  of  coal  mining 
generally  and  the  experimental  mine  tests  are  under  the 
control  of  J.  W.  Paul,  chief  coal  mining  engineer.  Mine 
safety  and  mine  rescue  work  is  in  charge  of  a  mine 
safety  engineer,  D.  J.  Parker.  This  department  has 
rendered  signal  service  at  mine  disasters.     Miners  are 


ill  I    I 


A  PART  OP  THK  MKOHAXICAL  LABORATORY  DEVOTED 

TO  THE  DETERMIXATION  OF  THE  PHYSICAL 

PROPERTIES  OP  METALS 

trained  in  safety  methods,  and  complete  provision  has 
been  effected  with  regard  to  atmosphere,  obstacles,  and 
other  unusual  conditions  that  may  be  encountered  un- 
derground, and  the  training  is  thoroughly  practical  and 
of  far-reaching  utility. 

In  addition  to  the  work  outlined  that  is  done  at  the 
station,  arrangements  are  made  to  hold  periodical  meets 
in  the  field  for  "first-aid"  work,  and  these  have  proved 


and  is  manned  by  men  who  have  been  specially  trained 
and  are  thoroughly  experienced  in  the  work. 

At  the  experimental  mine  at  BrucetowTi  a  large  amount 
of  valuable  research  has  been  carried  on,  and  the  in- 
vestigations have  led  to  the  adoption  of  several  im- 
provements in  mine  safety  work.  It  was  here  that  the 
tests  were  held  which  resulted  in  the  adoption  of 
stenches  to  warn  miners  underground  of  impending 
danger.  By  the  use  of  such  compounds  as  butylmercap- 
tan  or  isomercaptan,  which  were,  by  an  ingenious  ar- 
rangement, supplied  to  the  compressed  air  mains,  im- 
mediate warning  was  given.  Whether  working  at  pump 
or  drill,  the  miner  receives  an  early  alarm,  and  has  an 
opportunity  to  reach  a  place  of  safety. 

The  work  at  the  experimental  mine  has  included  large- 
scale  tests  on  the  characteristics  of  coal  dust,  and  the 
effect  of  moisture  variation.  Experiments  have  been 
made  with  rock-dust  barriers  which  are  automatically 
formed  when  shelves  containing  the  material  are  tipped 
by  the  force  of  an  explosion  in  the  mine.  It  has  been 
demonstrated  that  the  wall  of  material  formed  is  an 
effective  barrier  against  the  spread  of  the  danger. 
Troughs  have  also  been  developed  which  discharge  a 
thin  sheet  of  water,  and  other  miscellaneous  investiga- 
tions have  been  carried  out. 

The  general  testing  work  at  the  plant  in  the  mining 
section  has  included  an  investigation  which  has  already 
proved  the  worthlessness  of  a  number  of  the  so-called 
fuel-saving  powders  that  are  on  the  market,  and  a 
bulletin  is  to  be  issued  soon.  It  was  at  the  Pittsburgh 
station  that  the  Gibbs  mine  rescue  apparatus  was  de- 
veloped and  perfected.  Extensive  facilities  also  exist 
for  the  testing  of  mine  equipment,  particularly  with 
reference  to  its  possible  harmfulness  in  connection  with 
mine  explosions.  A  quantity  of  electrical  apparatus 
is  being  regularly  tested,  and  when  found  satisfactory 
is  passed  for  use  in  mines. 


FRONT    VIEW   OF   THE   U.    S.    BUREAU    OF   MINES    EXPERIMENT  STATION   AT   PITTSBURGH 


of  immense  value.  Auto  trucks  are  held  in  readiness 
for  instant  dispatch  to  the  scene  of  an  accident,  and 
constitute  an  excellent  insurance  against  loss  of  life 
underground  from  preventable  causes.  The  safety  truck 
is  equipped  with  resuscitating  apparatus,  safety  lamps, 
oxygen   cylinders,   stretchers,   and   "first-aid"    supplies, 


The  explosives  section  is  in  charge  of  S.  P.  Howell, 
and  the  equipment  includes  a  ballistic  pendulum,  a 
Mattegang  recorder,  as  well  as  large  and  small  impact 
machines.  The  facilities  provided  for  research  and  ex- 
perimentation include  four  instrument  shelters  and 
three  bomb-proofs.     The  work  recently  carried  out  in- 
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clude.s  much  that  wa.s  of  distinct  value  to  the  Govern- 
ment during  the  war  period.  In  addition  to  the  general 
testing  of  explosives  and  detonators,  there  are  excellent 
facilities  for  the  study  of  the  physical  characteristics 
of  explosives  and  the  composition  and  quantity  of  gases 
evolved. 

The  work  performed  at  the  chemical  research  labora- 
tories, in  charge  of  A.  C.  Fieldner,  supervising  chemist, 
includes  investigations  and  analyses  relating  to  petro- 
leum, natural  gas,  mine  gases,  industrial  gases,  ex- 
plosives, coal,  coke,  and  peat.  The  petroleum  section,  in 
charge  of  E.  W.  Dean,  is  engaged  on  investigations 
relating  to  the  more  efficient  utilization  of  the  petroleum 
resources  of  the  country,  including  the  testing  and 
inspection  of  fuel  oil  for  the  Government,  and  more 
especially  the  study  of  various  methods  of  cracking 
petroleum  and  increasing  the  yield  of  gasoline. 

The  analytical  section,  in  charge  of  W.  A.  Selvig, 
makes  the  necessary  chemical  analyses  and  other  de- 
terminations in  connection  with  fuel-testing  investiga- 
tions, the  examination  of  mine  gases,  mine-explosion  in- 
vestigations at  the  experimental  mine,  and  other  experi- 
mental work.  The  general  research  section,  in  direct 
charge  of  the  supervising  chemist,  is  subdivided  into  re- 
search units,  covering  the  general  field  of  fuels,  gas 
masks,  and  respirators,  mine  and  industrial  gases, 
natural  gas,  microscopy,  explosives  and  physico-chemical 
measurements.  One  of  the  new  lines  of  work  in  this  de- 
partment is  in  adapting  the  Army  gas  mask  to  industrial 
r.eeds  and  approving  it  for  specific  uses. 

The  metallurgical  section,  in  charge  of  F.  B.  Foley, 
has  done  an  extensive  amount  of  metallographic  work, 
particularly  in  connection  with  the  structure  and  proper- 
ties of  nickel,  tungsten,  and  molybdenum  steel.  The 
fuel  department  is  in  charge  of  H.  Kreisinger;  and  R. 
A.  Wood  controls  the  equipment  and  staff  in  the  techni- 
cal division,  where  complete  photograph  records  are 
made  and  classified  dealing  with  every  detail  of  the  work 
in  the  various  departments. 


Labor  at  Broken  Hill 
Melbourne  Correspondence 
The  agreement  between  the  companies  and  the  miners 
on  the  Barrier  expires  in  June,  and  the  Amalgamated 
Miners'  Association,  the  A.  M.  A.,  has  formulated  a  num- 
ber of  claims  which  are  given  in  detail  hereafter.  In 
view  of  the  fact  that  the  companies  are  now  dependent 
on  the  sale  of  their  products  at  the  world's  market 
price,  the  agreement  with  the  British  government  for 
the  purcha.se  of  the  whole  output  having  expired,  it  is 
evident  that  the  association  gave  little  consideration  to 
the  present  economic  conditions. 

The  general  policy  of  Australian  unions  in  making 
demands  for  increased  wages  and  improved  labor  con- 
ditions nowadays  is  to  ask  for  considerably  more  than 
they  expect  to  receive,  believing  the  concessions  granted 
are  in  proportion  to  the  demands.  P'rom  that  point  of 
view,  therefore,  the  demands  must  not  be  taken  too  .seri- 
ously, but  it  is  worthy  of  notice  that  the  unions  have 
expressed  opposition  to  compulsory  arbitration  in  favor 
of  "direct  action." 

The  following  arc  the  demands  set  forth  by  the  asso- 
ciation: 

Five  days  of  six  hours  each  shall  constitute  a 
week's  work,  with  half  an  hour  for  crib  (lunch 
period).  Overtime  shall  be  classed  as  time  of  duty 
on  all  Sundays  and  holidays,  and  between  the  hours 


of  8  and  12  a.m..  and  after  the  cessation  of  the 
ordinarj-  day  or  shift.  On  Saturdays  employees 
shall  be  paid  double  time.  That  the  night  .shift  be 
abolished. 

That  the  wages  of  all  men  working  along  the 
line  of  lode  be  increased  to  £1  per  day.  That  boys 
receive  the  same  rate  of  wages  as  men.  Full  pay 
on  the  officially  recognized  holidays.  New  Year's 
Day,  Good  Friday,  Foster  Monday,  Eight  Hours* 
Day,  Christmas  Day  and  Boxing  Day,  all  federal, 
state  and  municipal  general  elections  day,  and  on 
May  Day. 

That  the  contract  system  be  abolished  on  the  sur- 
face. That  five  days  of  six  hours  per  shift  from 
bank  to  bank  shall  constitute  a  week's  work  for  all 
employees. 

Work  shall  be  prohibited  in  all  working  places 
in  the  mines  of  Broken  Hill  where  the  temperature 
is  76  deg.  F.  or  over  (wet  bulb),  and  if  in  the 
opinion  of  the  company  the  work  is  absolutely  nec- 
essary to  be  carried  on,  the  following  hours  shall 
apply  in  all  places  where  the  temperature  is  76  deg. 
F.,  or  ffi'er:    Four-hour  shifts. 

That  five  days  shall  constitute  a  week's  work  for 
all  underground  employees,  irrespective  of  the  hours 
to  be  worked ;  no  work  to  be  done  on  Saturdays,  ex- 
cept as  overtime  beyond  the  ordinarj-  working 
hours,  be  paid  for  at  the  rate  of  double  time. 

In  the  case  of  an  employee  meeting  with  an  acci- 
dent or  being  required  to  attend  to  another  who 
has  met  with  an  accident,  he  shall  be  deemed  to 
have  been  on  duty  during  the  whole  of  the  shift; 
a^'d  in  t!ie  case  of  contractors  the  company  is  re- 
quested to  pay  the  men  wages. 

That  the  contract  system  for  all  classes  of  work 
along  the  line  of  lode  be  abolished,  and  the  wages 
system   introduced. 

That  for  every  machine  used  for  boring  pur- 
poses two  men  shall  be  in  attendance,  and  that 
three  men  shall  be  prohibited  from  using  two 
machines. 

Ambulance  men  shall  be  certificated  men  who 
have  passed  the  "first-aid"  course.  One  man  shall 
always  be  in  attend'ince  at  the  ambulance  room, 
and  shall  be  required  to  do  ambulance  work  only. 
"First-aid"  appliances  shall  be  placed  by  the  com- 
panies in  all  levels  where  the  men  are  working,  at 
a  depot  to  be  agreed  upon. 

All  underground  employees  shall  be  paid  the  same 
rate  of  wages,  irrespective  of  their  occupation,  and 
a  minin^um  rate  shall  be  the  miner's  wages,  viz.,  £1 
per  shift.  That  all  employees  shall  be  paid  in  the 
cn-ployer's  time. 

That  this  rate  of  wages  shall  obtain  only  along 
the  line  of  lode  and  within  a  radius  of  two  miles 
from  the  post  office;  25'~r  above  the  line  of  lode 
rates  to  be  demanded  for  all  employees  working 
outside  the  said  radius. 

That  an  analysis  of  the  air  underground  shall 
be  t.iken  in  the  various  mines  periodically. 

That   compensation    for   occupational   complaints 
be  included  in  the  claim  on  the  basis  of  full  wages, 
the  complaints    to    be   specified   by    the   committee 
collecting  evidence  for  the  Board  of  Trade  inquiry. 
The  probabilities  are  that  the  companies  will  negoti- 
ate only  through  the  arbitration  court,  and  that  they 
will  demand  amendments  to  the  present  agreement. 
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\       Garnet  in  North  Carolina  and  the  Market 

For  Abrasive  Garnet* 


By  frank  J.  KATZt 


Although  abrasives  were  relatively  inconspicuous 
war  materials,  they  were  nevertheless  highly  im- 
portant to  the  war  program  and  %vere  regarded  as 
"essentials"  and  as  "war  minerals."  There  devel- 
oped during  the  tear  large  interest  in,  and  at  times 
in  some  quarters  much  concern  over,  supplies, 
particularly  of  emery,  corundum,  artificial  abras- 
ives, and  garnet.  During  the  summer  and  autumn 
of  1918,  the  aid  of  Government  agencies  ivas  solic- 
ited for  increasing  the  garnet  supply.  In  that 
connection  Mr.  Katz  participated  in  an  examination 
of  garnet  deposits  in  North  Carolina  and  made  a 
special  canvass  of  producers  and  consumers  of 
abrasive  garnet  for  the  purpose  of  determining  the 
output-producing  capacity  and  consumption  of  gar- 
net.   Results  are  described  in  the  following  article. 


GARNET  is  a  group  name  for  certain  orthosilicate 
minerals,  aliks  in  crystal  structure  and  homol- 
ogous in  chemical  composition,  which  exhibit 
a  more  or  less  continuous  limited  range  of  physical 
properties  correlated  with  differences  in  chemical  con- 
stituents. Their  chemical  composition  is  typified  by 
formula  3R"O.R/"03.3SiO,,  in  which  R"  =  Ca,  Mg,  Fe" 
Mn;  R'"  ^=  Fe"',  Al,  Cr.  The  ccmr.on  types  ara  gros- 
sularite,  the  lime-a'umii.a  garnet;  pyrope,  the  mag- 
nesia-alumina garnet;  almandite,  the  iron  (ferrous)  = 
aluniina  garnet;  and  andradite,  the  lime-iron  (ferric). 
Many  others  have  been  named,  but  garnets  rarely  con- 
form to  the  simple  types,  and  the  names  cover  inter- 
mediats  varieties  which  may  be  regarded  as  mixtures 
of  type  varieties  and  which  differ  from  one  another 
slightly  in  chemical  composition,  colov,  and  other  prop- 
erties. One  of  these  special  varieties,  which  has  been 
named  and  is  important  to  the  present  discussion,  is 
rhodolite,  a  garnet  of  rose-pink  color  and  intermediate 
between  pyrope  and  almandite. 

All  ordinary  garnets  have  in  common  the  followirs 
properties,  which  affect  their  industrial  usefulness: 
They  are  harder  than  quartz  and  approximately  as  hard 
as  topaz  (about  8  in  the  common  scale  of  mineral  hard- 
ness, in  which  quartz  is  7,  corundum,  ruby,  or  sapph're 
is  9,  and  diamond  10)  ;  they  are  without  natural  clevv'- 
age — that  is,  they  have  not  the  inherent  capacity 
exhibited  by  many  minerals  to  break  readily  on  parallel 
planes^but  are  strong  and  break  with  conchoidal  or 
splintery  fracture  into  pieces  which  have  very  sharp 
edges  and  points;  and  all  are  easily  fusible.  Garnets 
occur  in  many  colors,  but  the  ordinary  varieties  range 
from  light  browns  and  reds  through  darker  shades  to 
black.  Those  of  exceptionally  rich  color  and  trans- 
parency are  prized  as  gems. 

Aside  from  a  limited  use  as  gems  and  as  "jswel" 
bearings  in  cheaper  watches,  garnets  are  used  only  as 
abrasive   material.      In    such   use   garnet    is   applicable 
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chiefly  to  work  on  wood  and  leather,  and  to  much  less 
extent  to  that  on  brass  and  other  metals,  and  en  glass. 
Most  of  the  abrasive  garnet  is  used  in  the  form  of 
evenly  sized  grains  glued  to  paper,  so-called  garnet 
sandpaper.  Some  is  also  used  on  cloth,  and  in  loose 
powders  and  flours.  Garnet  may  also  be  made  up  into 
wheels,  blocks,  files,  or  variously  shaped  grinding  and 
polishing  tools  such  as  are  made  of  emery,  although 
this  use  is  uncommon,  with,  however,  the  serious  limita- 
tion that  it  cannot  be  made  up  with  so-called  vitrified 
or  ceramic  bonds,  because  garnet  is  fusible  at  low 
temperatures. 

Garnet  Deposits  in  North  Carolina 

In  North  Carolina,  as  e'sswhere  in  regions  of  crystal- 
line rocks,  garnet-bearing  rocks  are  extensively  de- 
veloped and  widely  distributed.  Garnet  is,  in  fact,  a 
common  mineral,  and  occurs  in  many  varieties  of  rocks 
and  in  sands  and  gravels.  However,  not  all  kinds  of 
garnet  are  suitable  for  use,  nor  will  all  garnet-bearing 
rocks  serve  as  sources  of  garnet.  The  garnet  must  be 
cufRciently  abundant  and  in  crystals  large  enough  to 
make  its  extraction  from  rock  profitable.  Successful 
exploitation  of  gar.et  deposits  depends,  also,  on  those 
features  of  situation  which  affect  ease  and  cost  of 
quarrying  and  milling  and  accessibility  to  market.  In 
Clay,  Jackson  and  Madison  counties.  North  Carolina, 
certain  occurrences  of  garnet  have  long  been  regarded 
as  favorable  for  th?  development  of  abrasive-garnet 
production  and  have  at  times  yielded  a  small  output. 

Clay  County 

The  garnet  dsposits  in  Clay  County  which  have  at- 
tracted interest  are  on  Shooting  Creek,  near  the  post 
ofilce  of  the  same  name,  and  at  the  head  of  Buck  Creek, 
on  Penland  Bald  Mountain.  These  deposits  are  20  to 
30  miles  by  wa^ron  road  fron  the  nearest  shipping 
points.  Murphy  or  Marble  stations  on  the  Southern 
Railway. 

The  garnet  deposits  on  and  near  Penland  Bald  are 
on  the  crest  of  a  sha.p  ridge  that  stands  4700  to  4900 
ft.  above  sea  leve'  ard  on  the  steep  slopes  immediately 
below  this  ridge  facing  westward,  toward  the  valley  of 
Buck  Creak.  The  country  rock  there,  which  in  itself 
constitutes  the  garret  for^iation,  is  a  medium  to  coarse- 
grained layered  hornblende  gneiss,  a  part  of  that  de- 
scribed by  Arthur  Keith  in  the  Nantahala  Folio  of  the 
"Geo'ogic  Atlas  of  the  United  States,"  under  the  name 
of  "Roan  gneiss."  At  Psnland  Bald  this  formation  is 
made  up  of  several  layers  ranging  in  composition  from 
almost  pure  hornblende  rock  to  a  hornblende  feldspar 
rock  approxixate'y  dioritic  in  composition.  Some  of 
the  layers  contain  garnet,  which  is  an  ordinary  bright 
red  almandite.  The  garnet-bearing  rock  is  exposed  on 
the  summit  of  Psnland  Bald  and  farther  north  for 
about  300  ft.  along  the  crest.  North  of  this  stretch  of 
300  ft.  there  is  an  interval  of  approximately  equal 
length  of  hornblende  rock  which  is  not  garnet  bearing; 
and  north  of  that  again,  along  the  ridge,  through  about 
2000  ft.,  there  is  a  succession  of  ga-nst-bearing  and 
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garnet-free  hornblende  gnei.=ses,  but  most  of  the  rocks 
in  this  stretch  are  garnet  bearing. 

Along  the  crest  of  the  ridge  the  gneisses  have  a  gen- 
eral northeast  strike,  varying  from  north-northeast  to 
east-northeast.  The  several  departures  from  this  gen- 
eral trend  are  due  to  minor  undulations  in  the  layering 
of  the  gneiss  and  to  at  least  one  short  dislocation  along 
a  fracture  plane.  The  rocks  dip  westward  toward  Buck 
Creek  at  various  angles,  but  in  general  at  about  45°. 
On  the  west  side  of  Penland  Bald  ridge  through  a 
vertical  distance  of  600  ft.,  on  steep  slopes,  in  places 
30"  or  more,  the  rocks  exposed  in  several  cliffs  and  bare 
ledges  are  garnet  bearing.  Below  these  slopes,  through 
a  further  vertical  height  of  200  ft.  in  and  on  the  sides  of 
ravines,  are  many  other  small  e.xposures.  Below  these, 
through  a  further  descent  of  100  ft.,  a  heavy  cover  of 
coarse,  angular  talus  composed  of  garnet-bearing  rock 
mantles  the  slope.     Beyond   and   below   a  point  about 


bearing,  are  not  widely  spaced,  so  that  the  entire  bulk 
of  rock  underlying  the  area  outlined  may  be  considered 
workable.  The  apparent  garnet  content  ranges  from 
2  or  3  to  5'^c  and,  locally,  upward  to  12  or  possibly  15^c 
by  volume,  and  here  and  there  over  small  patches  it  may 
aggregate  25'' r.  I  took  four  samples  by  crushing  and 
mechanical  separation.  These  samples  do  not  represent 
the  average  garnet  content  of  the  Penland  Bald  ex- 
posures, but  are  merely  typical  of  specific  occurrences, 
and  they  were  taken  to  determine  the  reasonable  ex- 
pectation of  garnet  recovery  from  certain  better  parts 
of  the  rocks  examined.  This  was  found  to  be  probably 
10''r  (by  weight)  on  the  average.  By  selection  of  the 
more  richly  garnetiferous  rock,  a  much  higher  yield  of 
garnet  might  be  obtained. 

In  the  evidently  large  area  of  garnet-bearing  rocK 
within  which  quarries  might  be  developed,  a  tract  in- 
cluding Penland  Bald  summit  and  the  slopes  immediate- 
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3900  ft.  in  elevation  and  seven-eights  of  a  mile  east  of 
main  Buck  Creek,  garnet-bearing  ledges  and  talus  are 
not  seen.  The  zone  occupied  by  the  garnetiferous  gneiss 
crosses  Penland  Bald  diagonally  from  northeast  to 
southwest  and  extends  undetermined  distances  in  both 
the.ie  directions.  In  the  area  examined  there  is  a  length 
of  exposure  of  garnetiferous  gneiss  of  about  1700  ft. 
along  the  strike,  about  1200  ft.  horizontally  and  800  ft. 
vertically,  in  a  direction  inclined  to  the  strike  and  down 
the  slope. 

The  garnet  in  the  rock.s  on  Penland  Bald  is  in  rudely 
dndecahedral,  approximately  spherical  crystals,  the 
largest  2J  in.  in  diameter.  Some  of  the  crystals  are 
very  small,  and  those  most  commonly  seen  in  the  out- 
crops are  In-tween  J  in.  and  1 A  in.  in  diameter.  They 
are  irregularly  and  unevenly  distributed  through  the 
rock,  being  sparse  in  some  places  and  rather  numerous 
in  others,  and  are  visibly  segregated  in  certain  layers  or 
zones  in  the  hornblende  gneiss,  but  these  layers,  within 
the  parts   which   may   be   generally   designated    garnet 


ly  below  it  was  estimated  to  contain  5,000,000  long 
tons  of  garnet-bearing  rock,  or  500,000  long  tons  of 
garnet,  at  least  half  of  which,  or  250,000  long  tons,  is 
recoverable.  This  is  more  garnet  than  will  l>e  needed, 
at  the  present  rate  of  consumption,  to  supply  the  United 
States  for  30  years.  In  the  above  calculation  no  account 
is  taken  of  other  blocks  of  ground  possibly  not  so  large 
as  the  one  considered  but  otherwise  equally  favorable, 
and  in  addition  there  are  large  volumes  of  "float"  rock 
in  the  talus  on  the  lower  slopes  immediately  below  the 
tract  e'»timated,  and  this  "float"  is  also  favorably  situ- 
ated and  in  good  condition  for  quarrying  and  milling. 
Only  cursory  examination  was  made  of  the  red  garnet 
deposits  on  Shooting  Creek  near  the  mouth  of  Thump- 
ing Creek,  about  a  mile  from  Shooting  Creek  post  office. 
These  deposits  lie  in  a  zone  of  hornblende  gneiss  which 
extends  from  north  of  Thumping  Creek  south-south- 
westward  across  the  forks  of  Eagle  Fork,  and,  as 
mapped  in  the  Nantahala  Folio,  are  part  of  the  band  of 
Roan  gneiss  of  Penland   Bald  already  described.     The 
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rocks  and  the  garnet  content  are  like  those  on  Penland 
Bald.  They  visibly  occupy  a  large  area,  and  their 
quantity  is  unquestionably  adequate  to  invite  quarrying. 
There  are  several  convenient  quarry  and  mill  sites  on 
these  deposits. 

In  the  vicinity  of  Shooting  Creek  there  are  also 
deposits  of  so-called  black  garnet,  which  are  said  to  be 
large  and  to  yield  readily  an  abrasive  garnet  of  excellent 
grade.  These  deposits  were  not  examined  and  the 
garnets  themselves  have  been  only  casually  examined. 
They  appear  to  be  almandites,  normally  red  garnet,  but 
are  so  filled  with  small  inclusions  of  black  or  dark  min- 
erals that  the  garnets  appear  black  except  in  very  thin 
splinters.  The  inclusions  are  minute  and  are  completely 
incorporated  in  the  body  of  the  garnet  crystals,  and 
they  apparently  in  no  way  interfere  with  the  abrasive 
quality  of  the  garnets ;  indeed  it  has  been  stated,  al- 
though not  confirmed,  that  these  black  garnets  approach 
emery  in  abrasive  efficiency. 

Jackson  County 

The  Sugar  Loaf  Mountain  garnet  deposit  is  24  miles 
south  of  Willetts  Station,  in  Jackson  County.  It  is 
connected  with  Willetts  by  a  rough  mountain  road.  The 
geologic  conditions  affecting  the  Sugar  Loaf  garnet 
project  are  simple.  The  counti-y  is  occupied  by  various 
gneisses  and  schists  of  the  Carolina  gneiss  formation, 
which  strike  northeast  to  east-northeast  and  stand 
nearly  vertical.  Of  these,  a  zone  or  group  of  layers 
from  200  to  600  ft.  thick,  possibly  thicker — precise 
measurement  being  impossible  because  of  lack  of  suit- 
able exposure — is  composed  of  mica  schists  and  mica- 
quartz-feldspar  schists  containing  pink  garnet  of  the 
rhodolite  variety.  Within  this  zone  there  is  consider- 
able variation  of  rock  from  band  to  band.  The  bands, 
however,  are  all  thin,  ranging  from  a  fraction  of  an 
inch  to  a  few  feet  in  thickness,  and  the  greater  part 
of  them  are  garnetiferous.  Some  of  the  bands  contain 
only  rhodolite  and  mica,  the  rhodolite  being  predomi- 
nant in  quantity,  and  some  are  composed  of  rhodolite, 
quartz,  and  mica,  the  rhodolite  again  predominating. 

In  all  of  the  three  larger  openings  made  on  this  moun- 
tain the  garnet  content  of  the  rocks,  taking  as  a  whole 
all  rock  layers  exposed,  will  not  run  lower  than  255c. 
The  largest  garnets  in  these  bands  are  4  to  -J  in.  in 
diameter.  Most  of  them  are  between  J  and  1  in.  in 
diameter,  and  in  some  bands  they  are  so  thickly  stud- 
ded that  they  constitute  more  than  60 '^c  of  the  rock 
and  are  separated  only  by  small  amounts  of  mica  or 
mica,  quartz,  and  feldspar.  These  rocks  extend  from 
the  stream  just  south  of  the  Great  Ruby  Mines  Garnet 
Mill,  at  the  base  of  Sugar  Loaf  Mountain,  continuously 
to  the  summit  of  Sugar  Loaf,  a  vertical  distance  of  1000 
ft.  The  rocks  are  less  well  exposed  on  the  opposite 
side  of  the  mountain,  but  are  doubtless  continuous  from 
the  summit  to  the  creek  at  the  southwest  base  of  Sugar 
Loaf  Mountain.  In  a  triangular  block  of  garnet-bearing 
rock  1000  ft.  in  height,  3000  ft.  on  the  base  (that  is  the 
distance  across  the  mountain  or  along  the  strike 
through  which  the  rocks  were  traced)  and  200  ft.  thick, 
there  is  300,000,000  cu.ft.  of  garnet-bearing  rock,  all 
of  which  contains  at  least  25  Sr  of  garnet  of  the  rhodo- 
lite variety.  Assuming  12  cu.ft.  to  the  long  ton,  there 
are  6,000,000  long  tons  of  garnet.  Further,  according 
to  geologists  Arthur  Keith  and  Douglas  Sterr^tt,'  who 
have  mapped  the  region,  this  garnet  belt  is  virtually 


continuous  through  Double  Top  Mountain,  a  peak  stand- 
ing 1000  ft.  higher  than  Sugar  Loaf,  and  extends  li 
miles  eastward  along  the  strike.  Therefore  the  supply 
of  garnet  at  this  locality  is  for  all  practical  purposes 
inexhaustible. 

Madison  County 
Garnet  is  found  in  large  amounts  west  and  northwest 
of  Marshall,  in  Madison  County.  This  region  has  pro- 
duced some  garnet,  and  it  may  again  be  productive. 
The  deposits  there  were  under  investigation  in  1918. 
The  garnet-bearing  rock  is  a  fine  to  moderate  grained 
gray  mica  schist,  which  is  mapped  in  the  Asheville 
Folio*  as  a  part  of  the  Carolina  gneiss.  This  rock  con- 
tains numerous  garnet  crystals,  which  in  places  make 
up  one-fourth  to  one-half  of  the  rock.  Most  of  the 
crystals  are  i  to  1  in.  in  diameter;  the  largest  measure 
2  in.  They  are  for  the  most  part  well-shaped  dodec- 
ahedrons and  where  not  altered  by  weathering  are 
bright  red.  The  richly  garnetiferous  layers,  like  the 
inclosing  schists,  dip  southeastward  and  strike  east  to 
north.  One  of  these  layers  or  so-called  veins  is  8  to  10 
ft.  thick  and  has  been  developed  as  garnet  bearing  for 
a  quarter  of  a  mile.  These  garnets  are  of  the  almandite 
variety  and  make  an  excellent  abrasive.  The  rock  is 
rich  enough  in  garnet  for  economical  treatment,  and  the 
situation  close  to  the  railroad  along  French  Broad  River 
is  favorable  for  profitable  exploitation. 

Market  Outlook 
The  market  outlook  for  abrasive  garnet  may  be  fore- 
cast by  balancing  against  present  and  probable  supply 
of  garnet  the  present  and  immediate  future  consump- 
tion or  demand  for  garnet.  The  garnet  supply  of  the 
United  States  has  been  derived  from  domestic  produc- 
tion, and  during  recent  years  also  from  imports  from 
Spain.  The  domestic  production  has  been  made  chiefly 
by  concerns  operating  quarries  in  the  Adirondack  re- 
gion, New  York,  but  there  have  been  considerable  con- 
tributions also  from  Merrimack  County,  N.  H.,  and 
from  Clay  and  Jackson  counties,  N.  C.  The  latter, 
however,  have  been  varying  in  amount  and  intermittent, 
ranging  from  10  to  20 '^r  of  the  total.  The  table  shows 
the  sales  made  annually  by  the  producing  companies 
for  the  years  1911  to  1918,  inclusive. 

TABLE  I.    SALES  OF  GARNET  BY  PRODUCING  COMPANIES 


Year 

Quantity, 
Short  Tons 

Value 

Year 

Quantity, 
Short  Tons 

Value 

191  1 
1912 
1913 
1914 

4.076 
4.947 
5.308 
4.231 

$121,748 
163.237 
183.422 
145.510 

1915 
1916 
1917 
1918 

4,301 
6,171 
4.995 
4.600 

J139.584 
208.850 
198.327 
242.400 

The  total  annual  output  has  ranged  from  4231  to 
6171  short  tons.  The  entire  garnet-producing  capacity 
of  all  the  concerns  has  not  been  drawn  on  during  any 
recent  years,  and,  as  far  as  I  am  able  to  determine,  has 
been  approximately  6500  short  tons  a  year. 

Part  of  the  garnet  supplied  to  the  domestic  industry 
has  come,  as  stated,  from  Spain.  This  imported  material 
has  been  in  the  form  of  small  rolled  grains  of  garnet 
recovered  by  washing  stream  gravels  in  the  Province  of 
Almeria.  Complete  and  accurate  records  of  the  imports 
of  garnet  are  lacking.  Official  Spanish  reports  of  min- 
eral production,  together  with  fragmentary  records  of 
imports  into  the  United  States,  indicate  that  in  1916 
approximately  1800  tons,  and  in  1917,  possibly  2000 
tons,  were  imported.  It  is  probable  that  the  imports 
have  never  exceeded  2500  tons  a  year,  and  the  total  new 
supply  in  the  United  States  in  any  one  year,  from  both 
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domestic  production  and  imports,  has  not  been  over 
8500  tons.    The  year  of  largest  supply  was  1916. 

The  actual  consumption  of  garnet  in  the  United 
States  in  making  garnet  paper  and  cloth  in  1918,  as 
determined  by  a  thorough  canvas  of  the  manufacturers, 
was  6000  short  tons,  and  it  will  be  about  the  same  in 
1919.  Data  on  the  quantity  of  garnet  used  loose  or 
made  up  into  abrasive  tools  or  materials,  other  than 
paper  and  cloth,  are  not  accurate,  but  the  best  infor- 
mation available  leads  to  the  belief  that  the  amount  so 
used  is  less  than  500  tons. 

The  present  domestic  consumption  of  abrasive  garnet 
is  about  0500  short  tons  a  year,  but  this  is  hardly  a 
fair  measure  of  the  capacity  of  the  market  to  absorb 
the  garnet,  as  an  indeterminate  amount  will  be  taken  by 
manufacturers  and  consumers  who  wish  to  acquire 
reserve  stocks.  At  present  there  is  apparently  little 
stock  in  reserve,  both  because  of  the  cutting  off  of  Span- 
ish imports  owing  to  shortage  of  ships  and  difficulties  in 
shipping  during  the  war,  and  because  war  conditions 
have  enforced  operation  at  reduced  capacity  by  domestic 
producers  for  the  last  two  years. 

One  other  consideration  which  would  suggest  a  grow- 
ing or  increased  market  for  garnet  is  the  probable  dis- 
covery or  invention  of  new  uses  for  abrasive  garnet.  It 
has  been  suggested  that  garnet  may  be  used  as  a  sub- 
stitute for  emery  in  working  plate  glass.  Reports  of 
glass  grinders  on  experiments  already  made  differ  as  to 
the  desirability  of  using  garnet  for  this  purpose,  but  at 
least  one  manufacturer  believes  that  plate  glass  can  be 
successfully  beveled  with  good  garnet.  If  such  practice 
is  established,  there  may  be  an  additional  demand  for 
as  much  as  1000  tons  of  garnet  yearly.  It  ha.s  also  been 
suggested  that  crushed  garnet  grains,  instead  of  crushed 
quartz  or  silica  sand,  may  be  used  for  sand  blasting  in 
cleaning  castings  and  like  work.  Tests  are  reported  to 
have  proved  that  garnet  is  far  superior  to  the  materials 
ordinarily  used  for  this  purpose.  If  such  use  of  garnet  is 
generally  adopted,  the  amount  required  will  be  large;  it 
may  possibly  far  exceed  the  total  garnet  used  for  all 
other  puiposes.  The  third  new  or  increased  use  may  be 
found  by  perfecting  the  methods  of  bonding  garnet 
grains  in  wheels,  blocks,  files,  and  other  shapes. 

There  does  not  appear  to  be  much  market  for  garnet 
outside  of  the  United  St:ate.^.  Attempts  to  market 
garnet  grains  in  Europe  have  been  unsuccessful,  but 
there  has  been  a  little  sale  there  for  garnet  paper  and 
cloth  as  a  substitute  for  sandpaper,  and  upon  the  return 
of  industry  to  normal  conditions  more  American  garnet 
will  probably  be  marketed  abroad.  The  u.se  of  garnet  as 
an  abrasive  appears  to  be  largely  restricted  to  America, 
but  it  may  be  deve'oped  in  foreign  countries  by  proper 
introduction  and  advertising. 

Conclusion 

A.s  a  result  of  lack  of  imports  and  of  reduced  domestic 
output  during  the  last  year,  the  supply  of  abrasive 
garnet  is  short  to  the  extent  that  reserve  stocks  are 
small  or  are  exhausted.  The  demand  is  strong  and 
prices  are  high.  During  the  later  part  of  1918  the  price 
per  net  ton  of  cleaned  crushed  garnet  was  nearly  twice 
the  pre-war  normal  price  of  f.'JO  to  $35.  The  developed 
productive  capacity  of  the  country  is,  however,  approxi- 
mately equal  to  the  normal  demand,  so  that  the  demand 
and  prices  will  probably  fall  off  with  return  to  normal 
conditions. 

Without  the  development  of  new  uses  of  garnet  the 
outlook  is  good  for  garnet-prfulucing  concerns  that  are 


fairly  well  established  both  as  to  plant  and  as  to 
acquaintance  and  experience  in  the  market.  There 
would  appear  to  be  no  attractive  opportunity  for  the 
establishment  of  new  producers  or  for  the  exploitation 
of  deposits  now  undeveloped.  If,  however,  new  uses 
are  found,  or  if  appreciably  larger  quantities  of  garnet 
will  be  needed  for  present  purposes,  there  will  be  some 
need  for  an  increase  of  garnet  production  in  the  United 
States,  possibly  by  the  opening  of  deposits  now  un- 
productive. 

Mining  in  Costa  Rica 

The  only  minerals  mined  in  Costa  Rica  are  gold  and 
manganese,  states  a  consular  report.  The  Costa  Rica 
Manganese  and  Mining  Co.  is  the  only  concern  that 
has  so  far  exported  manganese  in  quantity.  Manga- 
nese mines  have  been  opened  by  Dr.  Guistiniani  at  San 
Pablo,  by  Jose  Ma.  Castro  at  Tambor,  and  by  Rafael 
Yglesias  at  Puerto  Viejo.  But  these  have  so  far  been 
insignificant  producers.  The  Nicoya  Mining  Co.,  of 
Playa  Real,  has  exported  manganese  in  small  quantities. 
The  gold  output  shows  a  tendency  to  decrease,  owing 
to  the  increased  cost  of  working.  Practically  all  capital 
invested  in  Costa  Rica  mines  is  American.  It  is  not 
unlikely  that  the  fall  in  the  price  of  manganese  will 
make  its  mining  in  Costa  Rica  unprofitable,  owing  to  the 
high  export  duties  and  to  the  restrictions  that  have  been 
placed  upon  the  mines. 


Arizona  Mineral  Locations 
By  a.  L.  H.  Street  * 

According  to  law,  a  mineral  location  that  is  to  be 
valid  for  any  purpose  must  be  made  upon  unappropri- 
ated Government  land,  open  to  location,  in  which  min- 
eral has  actually  been  discovered  in  place.  Until  such 
discovery,  all  acts  tending  to  consummate  a  valid 
mineral  location  give  the  locator  no  right  other  than 
to  continue  reasonable  search  for  mineral. 

The  period  allowed  by  the  Arizona  statutes  within 
which  the  location  is  required  to  be  completed  is  lim- 
ited to  90  days  after  the  discovery  of  mineral  on  the 
ground,  in  any  event,  and  the  addition  of  such  further 
time  as  may  pass  before  conflicting  rights  intervene.  The 
unquestionable  right  of  the  locator  to  the  possession  of 
the  area  within  the  boundaries  of  the  claim  marked  on 
the  ground  by  the  requisite  monuments,  as  described  in 
the  location  notice  posted  at  the  location  monument, 
carries  the  privilege  of  possession  of  every  appurte- 
nant belonging  to  the  realty,  including  timber,  soil, 
country  rock,  percolating  waters,  and  natural  springs, 
with  the  exception  of  certain  mineral  springs. 

These  principles  of  mining  law  were  laid  down  re- 
cently by  the  Arizona  Supreme  Court  in  the  case  of 
McKenzie  vs.  Moore  (176  Pacific  Reporter  568),  a  suit 
involving  rights  as  between  conflicting  locations. 


A  I'otaNh  Concession  has  been  given  to  Raphael  A.  del 
Vnlle  by  the  Me^•ic,^n  irovernment  for  the  extraction  of 
potash  from  seaweed  on  the  coast  of  Lower  California. 
Senor  del  Vnlle  i.i  desirous  of  interesting  American  capital 
in  a  plan  to  build  n  plant  for  the  extraction  of  potash;  and 
states  that  the  undertaking  can  be  made  profitable.  The 
Foreign  Trade  Bureau  has  been  requested  to  give  publicity 
to  this  statement.  Interested  parties  should  communicate 
with  C.  L.  LuKue.  Mexican  Commercial  Aeent,  Wright 
Arcade  BIdg.,  St.  Louis,  Missouri. 

•Attorney   at   law.    S20   Security    Bldg .    Mlniipnpoll.o,    Minnesota 
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Control  of  Ore-Dressing  Operations 


By  GEORGE  J.  YOUNG 


The  success  of  ore-dressing  and  milling  opera- 
tions is  defernmied  not  only  by  good  mill  design 
and  construction,  but  more,  perhaps,  by  the 
proper  control  of  operations.  The  loriter  of  the 
accompanying  article  discusses  points  to  which 
the  mill  superintendent  should  direct  attention 
and  which  contribute  to  the  success  of  the  plant. 


A  MILLING  plant  receives  daily  a  more  or  less  con- 
tinuous stream  of  material,  which  is  divided  by 
.  the  appliances  into  two  parts,  one  of  which  is  es- 
sentially waste  or  tailings  and  the  other  a  market- 
able product.  Both  parts  contain  valuable  minerals,  but 
the  tailings  contain  the  lesser  proportion  of  the  original 
weight  of  valuable  mineral  in  the  stream  of  ore.  Con- 
trol signifies  the  technical  supervision  of  the  separation 
in  such  a  way  that  all  of  the  valuable  material  that  it  is 
possible  to  save  appears  in  the  marketable  prodi'.ct.  In 
addition,  the  term  includes  the  technical  supervision  of 
the  costs  of  operation,  to  the  end  that  milling  oper- 
ations be  effected  at  minimum  expense. 

A  third  feature  and  an  important  one  is  that  the 
marketable  product  be  of  such  a  nature  that  it  can  be 
readily  sold,  and  that  the  cost  of  marketing  be  reduced 
to  a  minimum.  A  steady  supply  of  ore  of  uniform 
grade  is  the  first  essential  imposed  by  the  requirements 
of  effective  operation.  This  can  be  accomplished  by 
the  judicious  selection,  both  as  to  quantity  and  kind,  of 
ore  drawn  from  different  parts  of  the  mine.  It  is  good 
mining  practice  to  have  a  number  of  stopes  open,  and, 
by  careful  sampling  and  estimation  of  quantities,  to 
mine  from  each  stope  at  such  a  rate  as  to  produce  the 
necessary  uniformity  in  the  ore  stream.  It  is  also  good 
practice  to  maintain  a  surplus  of  broken  ore  as  a  re- 
serve. Large  mill  bins  are  desirable,  as  they  serve  to 
tide  over  temporary  interruptions  in  the  ore  supply. 
By  careful  distribution  in  the  ore  bin,  the  different 
grades  of  ore  can  be  mixed  sufficiently  to  comply  with 
the  requirement  of  uniformity  in  grade. 

The  weight  of  ore  delivered  to  the  mill  and  the  tak- 
ing of  a  representative  sample  for  assay  and  analysis 
are  essential  for  the  accurate  determination  of  the 
metal  input.  The  mill  superintendent  m.ust  also  make  a 
thorough  study  of  the  physical  and  mineralogical  char- 
acteristics of  the  ore  of  average  grade  and  the  varia- 
tions that  might  be  expected  to  occur  in  the  continuous 
operation  of  mine  and  milling  plant. 

The  outflow  from  the  plant  must  be  quantitively  esti- 
mated. This  requires  that  the  stream  of  waste  be  care- 
fully sampled  and  the  mineral  contained  therein  deter- 
mined. The  shipping  product  is  also  weighed  and  sam- 
pled. The  input,  less  the  weight  of  the  shipping  prod- 
duct,  will  give  the  weight  of  the  tailing.  Input  values 
and  waste  values,  together  with  the  value  of  the  ship- 
ping product,  are  quantities  which  make  possible  an 
accurate  check  on  the  work  of  the  mill  as  a  whole.  The 
money  outgo  in  a  unit  of  time,  a  month  for  instance, 
is  the  check  in  expense  for  the  plant  as  a  whole. 

What  has  just  been  described  constitutes  the  over- 
all control  of  the  work,  and,  were  this  all,  there  would 
be  little  to  the  problem.     The  work  of  different  plants 


will  differ  in  detail,  but  the  procedure  of  control  of  the 
detail  work  is  similar  in  principle  in  all  plants.  If  it  is 
assumed  that  the  major  operations  are  crushing,  sizing 
and  classification,  coarse  concentration  and  fine  concen- 
tration, the  control  work  can  be  specifically  described. 

The  layout  of  the  crushing  division  is  assumed  to  be 
such  that  there  is  no  unnecessary  handling  of  material 
and  no  unnecessary  crushing.  If  crushing  is  in  stages, 
the  crushing  machines  of  each  stage  should  be  consid- 
ered as  one  unit,  and  the  control  v/ork  laid  out  for  each 
sepai'ate  unit.  The  input  to  each  machine  should  be 
determined  either  from  weights,  or  by  the  deflection  of 
the  stream  for  a  given  time  interval.  Samples  of  the 
input  and  output  streams  should  be  taken,  and  a  screen 
analysis  made  on  each  sample. 

Oversize  returns  should  be  given  special  attention. 
The  result  of  these  determination?  indicates  whether 
each  crushing  machine  is  in  proper  adjustment  and  is 
doing  the  work  that  it  is  supposed  to  do.  The  fre- 
quency of  such  an  examination  is  determined  largely 
by  the  conditions  of  each  case.  In  my  opinion,  once  a 
month  would  be  suflScient.  At  the  time  of  the  examina- 
tion each  motor  should  be  carefully  metered,  and,  if 
more  than  the  normal  amount  of  power  is  being  con- 
sumed, a  careful  examination  of  the  shafting  and  ma- 
chines should  be  made,  and  necessary  readjustments 
and  repairs  promptly  carried  out.  Inspection  of  bear- 
ings and  machines  should  be  made  at  frequent  intervals, 
as,  by  so  doing,  the  repair  work  can  be  greatly  dimin- 
ished and  costly  breakages  avoided.  Oilers  should  be 
required  to  inspect  each  bearing  at  least  twice  a  shift. 

Sizing  and  classification  require  systematic  sampling 
and  screen  analysis  of  products  at  major  intervals  of 
a  month,  and  inspection  at  least  twice  a  shift.  As  in 
the  case  of  crushing  machines,  the  mechanical  condition 
requires  close  attention.  Where  separate  motor  drives 
are  used,  each  motor  should  be  metered  once  a  month. 
Journal  inspection  twice  a  shift  is  also  necessary. 
Oversize  returns  require  special  attention,  and  where 
such  returns  are  reduced  to  a  minimum,  on  account  of 
the  enlargement  of  screens  due  to  excessive  wear, 
prompt  replacement  of  screens  should  be  made.  Simi- 
larly, excessive  amounts  of  return  should  be  prevented 
by  the  careful  readjustment  of  rolls,  breakers,  or  other 
crushing  appliances. 

Tonnage  control  of  crushing  appliances  is  important 
in  reducing  the  power  requirement  of  each  machine  to 
a  minimum.  Each  machine  should  receive  a  flow  well 
up  to  its  maximum  capacity  without  incurring  an  over- 
load. This  necessitates  the  periodic  adjustment  of  feed- 
ing appliances  and  the  making  of  flow  determination. 
Screening  and  classifying  appliances  are  dependent  for 
eflicient  work  upon  the  careful  control  of  the  quantity 
of  material  fed  to  them.  Maximum  capacity  is  not  as 
important  as  for  crushing  machines,  and  overload 
greatly  diminishes  efficiency.  The  screening  and  classi- 
fying capacity  should  be  in  excess  of  requirements,  and, 
where  flow  determinations  show  overloading,  additional 
equipment  should  be  added. 

Each  group  of  coarse-concentration  appliances  should 
be  treated  as  a  unit  and  the  products  systematically 
sampled  and  examined.  Flow  determinations  should  be 
made,  and  from  them  the  pulp  dilution  and  clear-water 
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requirements  measured.  When  the  saving  of  water  is 
necessitated  by  reason  of  scarcity  or  cost,  the  study 
of  the  adjustments  of  the  machines  should  be  thorough. 
It  is  evident  that  initial  operption  requires  frequent 
sampling  and  testing  of  the  products  until  the  adjust- 
ment of  each  machine  has  been  properly  made.  With 
coar.-<e-concentration  machines,  dip  samples  can  he  taken 
and  examined  under  a  magnifying  glass,  and  in  most 
cases  sufficient  information  will  be  obtained  for  making 
adjustments.  The  work  of  a  unit  should,  however,  be 
quantitively  ascertained  by  flow  determinations  and 
samples.  Input  and  output  quantities,  together  with 
inflowing  and  outflowing  metallic  values,  are  necessary 
before  the  work  of  the  unit  can  be  determined.  As  in 
the  case  of  the  crushing  units,  a  quantitive  estimate  is 
not  required  at  short  intervals.  Power  determinations 
are  also  made,  and  the  same  careful  examination  of  the 
mechanical  condition  is  necessary.  A  similar  procedure 
is  carried  out  for  the  fine-concentration  appliances. 


New  60-Tn.  Gyraton-  Crusher 

WTiat  is  claimed  to  be  the  world's  largest  gyratory 
crusher  has  recently  been  manufactured  by  the  Traylor 
Engineering  and  Manufacturing  Co.,  of  Allentown, 
Penn.  The  dimensions  of  the  crusher's  principal  parts 
are:  Height  (foundation  to  top  of  hopper),  17  ft.  8 
in.;  diameter  (hopper),  19  ft.  6  in.;  length  of  shaft,  21 
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ft.;  diameter  of  .^haft,  40  in.;  size  of  receiving  openings, 
60  X  190  in.;  diameter  of  driving  pulley  (rope  sheave), 
7  ft.;  eccentricity.  2  inches.  The  weights  of  the  princi- 
pal parts  are:  Shaft.  56,000  lb.;  shaft  (assembled), 
62  tons;  head,  60,000  lb.;  top  shell  (twf)  piercs).  108.000 
lb.;  middle  shell,  100.000  lb.;  bottom  ."hell  (a  single  cast- 
ing), 9i>,000  lb.;  bottom  shell  (with  lining),  over  105,- 
000  lb. ;  spider,  60,000  lb. ;  crusher  complete,  about  800,- 
000  pounds. 

The  capacity  of  the  crusher  will  be  from  2500  to  ,3000 
tons  per  hour,  crushing  to  a  8-  to  9-in.  product.     When 


running  under  full  load  the  crusher  will  require  about 
350  hp.  Running  light  it  will  consume  75  hp.  Lubrica- 
tion will  be  by  forced  feed,  by  which  a  continuous  oil 
circulation  will  be  maintained  through  the  eccentric. 
The  oil  will  be  circulated  by  a  pump  situated  in  the  bot- 
tom of  the  crusher,  and  the  system  will  contain  about 
9  bbl.  of  oil. 

The  gears  are  of  cut  steel,  the  spider  is  of  the  Hewes 
type,  and  a  special  construction  protects  the  shaft  bear- 
ings and  eccentric  from  dust.  Among  the  special  fea- 
tures of  the  machine  are  the  self -aligning  eccentric  and 
the  fact  that  the  shaft  is  rigid  and  compact  and  that  the 
machine  can  be  readily  .stripped  for  repair.  It  will  be 
used  to  handle  the  product  of  steam  shovels  at  a  lime- 
stone quarry.  The  material  will  be  dumped  into  the  re- 
ceiving hopper  from  12i-ton  cars,  eight  of  which  make 
up  a  train.  The  cru.^hed  limestone  will  deliver  to  a 
48-in.  belt  conveyor,  running  at  500  ft.  per  minute. 

The  crusher  was  built  in  3  J  months,  and  the  parts  were 
assembled  for  shop  test  in  three  days.  The  design  and 
development  of  the  machine  have  been  largely  in  the 
hands  of  Richard  Bernhard  and  L.  J.  Hewes,  chief  en- 
gineer and  Chicago  district  manager,  respectively,  for 
the  Traylor  Engineering  and  Manufacturing  Co.  The 
company  is  planning  to  build  a  still  larger  machine  as 
soon  as  steam-shovel  operations  at  the  quarries  are  de- 
veloped to  handle  the  greatly  increased  tonnages  re- 
quired. 

South  Dakota  1918  Mineral  Production 

According  to  the  annual  report  of  the  State  Mining 
Inspector,  the  production  of  gold  and  silver  in  South 
Dakota  for  1918  showed  a  decrease  of  $814,860  over 
the  previous  year's  output.  The  total  for  the  year  was 
as  follows: 

SOUTH  DAKOT.A  MIXF.RAI.  PRODUCTION  FOR  1918 

Sourc*                                    Tonna^  Treated  Yield 

HomesUkc 1,628.630  I5.92J.652  91 

Trojan 107.373  530.642.33 

.MoKul-Ofer 33.750  169.974  82 

Gnldrn  Rewanl 6.542  36.588  76 

Bismorrk 5.120  18.864.76 

Misrrllaneous 235  5.300  00 

I'Inrer 1.400.00 

ToUls 1.781.650  $6,686,423  75 

The  Homestake  company  shipped  tungsten  ores  and 
concentrate  valued  at  $281,474.57.  The  Bismarck  com- 
pany received  $2282.18  for  ores  of  this  class;  and  les- 
sees and  smaller  producers  received  $3550,  making  a 
total  for  the  tungsten  production  of  $287,306.75. 

Mica  was  shipped  to  the  amount  of  249  tons,  valued 
at  $10,464.01.  Lithia  ores  recovered  amounted  to  1500 
tons,  with  a  value  of  $82,500.  Copper  ores  to  the  extent 
of  641  tons,  and  having  a  value  of  $9156.81.  were  sent 
to  the  smeltery;  most  of  these  ores  were  taken  from 
the  property  of  the  Maloncy  Blue  Lead  Copper  Co.,  near 
Keystone. 

Lead-silver  ores  and  concentrates  shipped  aggregated 
159  tons,  having  a  value  of  $6.521..39;  and  916  tons 
of  pyrites,  having  a  value  of  $7200,  was  sent  to  market, 
all  of  which  was  taken  from  the  Olaf  Seim  mine,  near 
Deadwood.  Gypsum  and  gypsite  recovered  had  a  value 
of  $45,160;  coal.  $.^0.2.17;  kaolinite.  $8000;  beryl.  $270; 
columbite,  $280.  and  limestone  and  structural  materials. 
$180,000;  making  a  grand  total  for  all  mineral  pro- 
duction of  $7,362,519.71. 

The  average  number  of  persona  employed  in  the  min- 
eral indu.Mtry  was  2049.  excluding  coal  mines  and 
quarries.    Thert  were  no  fatal  mine  accidents. 
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Condition  of  Bordeaux  Market 
For  Sulphur 

In  Commerce  Reports  for  May  5,  1919,  Vice-Consul  V. 
W.  O'Hara,  of  Bordeaux,  France,  says  that  investigation 
into  the  local  market  discloses  that  there  is  at  present 
no  market  for  sulphur  products,  and,  in  fact,  the  same 
condition  appears  to  hold  for  all  of  France  in  any  large 
commercial  way.  This  is  due  to  the  fact  that  the  French 
government  controls  the  buying  and  distribution  of 
these  products. 

In  commerce,  sulphur  products  are  used  in  this  section 
mostly  in  connection  with  the  vine-growing  and  wine- 
production  business.  In  regard  to  copper  sulphate,  the 
government  has  purchased  a  large  quantity  at  a  high 
figure,  nearly  enough  for  next  season's  needs  for  all  of 
France,  and,  it  appears,  will  not  let  down  the  bars  for 
importation  until  it  disposes  of  its  contracted  stock. 

Sulphur  is,  and  will  continue  to  be  until  July  31,  1919, 
under  government  control.  Purchase  and  distribution 
are  made  through  L'Office  Central  des  Produits 
'Chimiques  Agricoles,  42bis  Rue  de  Bourgogne,  Paris 
(Vile) .  Sale  of  either  lump  or  refined  sulphur,  or  of 
both,  might  be  made  to  this  organization  for  immediata 
•delivery,  and  only  after  government  control  is  relin- 
quished will  general  commercial  interests  attempt  to  im- 
port this  article,  as  a  small  order  would  not  be  worth 
while  and  a  large  quantity  would  undoubtedly  be  req- 
uisitioned. Orders  could,  however,  be  taken  now  for  fu- 
ture delivery  if  the  question  of  prices  were  readily 
arranged.  The  needs  of  the  Department  of  the  Gironde 
are  about  8000  tons  annually. 

Lump  sulphur  was  quoted  on  the  local  market  at  the 
>end  of  February  at  40  fr.  per  100  k.  (220  lb.)  bulk,  min- 
imum 3000  tons  (no  import  tariff).  The  product,  how- 
■ever,  is  used  in  the  refined  state  and  was  quoted  on  the 
local  market  at  60  fr.  per  100  k.,  c.i.f.  liordeaux,  in 
double  sacks,  minimum  2000  tons  (import  tariff,  3  fr. 
per  100  k.).  The  only  refinery  in  this  region  is  the  Com- 
pagnie  Europeene  de  Traitements  des  Minerals,  Quai 
de  Brazza,  Bordeaux,  a  branch  of  a  San  Francisco  firm, 
but  it  is  now  under  requisition  by  the  French  govern- 
ment. There  are  several  sulphur  refineries  at  Marseille 
and  Cette. 

Relatively,  a  large  amount  of  sulphur  was  imported 
from  the  United  States  before  the  war,  the  American 
product  being  as  good  as  and  obtainable  at  a  better  price 
than  that  imported  from  Italy. 


Cadmium  in  the  War 

A  report  on  cadmium  in  1918,  prepared  by  C.  E. 
Siebenthal,  of  the  U.  S.  Geological  Survey,  describes 
the  minor  but  interesting  uses  of  this  metal  in  the  war. 
The  war  interest  in  cadmium  centered  mainly  in  its  em- 
ployment as  a  substitute  for  tin,  and  its  use  in  bronze 
telegraph  and  telephone  wires. 

The  large  quantity  of  tin  used  in  making  food  con- 
tainers for  rationing  the  American  and  Allied  armies, 
combined  with  the  lack  of  shipping  and  the  loss  of  sev- 
eral cargoes  of  tin,  produced  a  critical  scarcity  of  tin 
in  this  country  and  led  to  Government  control  of  its  dis- 
tribution, as  well  as  to  a  campaign  for  its  conservation. 
'One  method  of  saving  tin  is  to  substitute  cadmium  for 
it  in  solder.  In  the  last  year  of  the  war  the  Government 
and  certain  large  concerns  began  e.xperiments  with  cad- 
mium solders  as  a  means  of  saving  tin.     The  results  of 


these  experiments  were  promising,  but  the  demand  for 
tin  decreased,  and  the  armistice  was  signed  before  cad- 
mium solders  became  widely  used. 

Cadmium  was  used  by  European  nations  during  the 
war  for  some  strictly  military  purposes,  but  little  exact 
information  is  available  to  show  those  purposes. 

The  first  of  the  belligerent  nations  to  make  large  use 
of  cadmium  as  a  substitute  for  tin  in  solders  was  Ger- 
many, which  from  the  beginning  of  the  war  was  cut 
off  by  the  blockade  almost  entirely  from  the  world's 
sources  of  tin.  The  great  scarcity  of  tin  in  Germany 
is  indicated  by  the  fact  that  over  30 So  of  the  cargo  of 
the  submarine  "Deutschland,"  on  her  return  trip  in 
July,  1916,  consisted  of  pig  tin.  Solders  containing  10% 
of  cadmium  were  used  in  Germany  early  in  the  war,  and 
some  were  reported  to  contain  as  high  as  30%  of  cad- 
mium and  only  2'^c  of  tin,  instead  of  the  customary  40 
or  50%.  Nickel  was  also  scarce  in  Germany;  it  made 
up  a  large  part  of  both  the  cargoes  carried  by  the 
"Deutschland";  and  in  Germany  cadmium-plating  may 
have  been  substituted  for  nickel-plating  where  possible. 

About  600  tons  of  cadmium  accumulates  annually  in 
this  country  as  dusts  and  residues,  byproducts  of  the 
lead  and  zinc  industries,  and  from  these  byproducts 
about  100  tons  of  metallic  cadmium  is  recovered.  If  all 
the  cadmium  dusts  and  residues  were  treated,  the  output 
of  metallic  cadmium  would  be  small  in  comparison  to  the 
19,000  or  20,000  tons  of  tin  annually  used  in  this  coun- 
try in  solder,  even  if  due  allowance  is  made  for  the 
fact  that  1  lb.  of  cadmium  can  replace  from  3  to  5  lb. 
of  tin. 

The  output  of  metallic  cadmium  in  the  United  States 
in  1918  was  127,164  lb.,  as  compared  with  207,408  lb. 
in  1917,  and  the  output  of  cadmium  sulphide  in  1918 
was  51,702  lb.,  as  against  50,169  lb.  in  1917.  The  aver- 
age value  per  lb.  for  metal  and  for  sulphide  was  $1.48 
and  $1.36  in  1918,  as  against  $1.47  and  $1.41  in  1917. 
The  exports  of  cadmium  in  1918  were  62,320  lb.,  of 
which  30,440  lb.  was  sent  to  France  and  20,000  lb.  to 
Japan. 

The  market  for  metallic  cadmium  was  not  strong  in 
the  first  half  of  1918,  and  considerable  stocks  accumu- 
lated. Production  was  somewhat  curtailed  before  Au- 
gust and  almost  stopped  for  the  remainder  of  the  year. 


Petroleum  in  March  and  February 

A  comparative  summary  of  the  quantity  of  crude  pe- 
troleum produced  and  marketed,  imported,  consumed,  ex- 
ported, and  held  in  storage  in  the  United  States  in 
February  and  March,  1919,  and  in  March,  1918,  prepared 
by  C.  C.  Osbon  and  E.  Russell  Lloyd,  of  the  U.  S.  Geol- 
ogical Survey,  is  given  herewith.  The  statements  with  re- 
spect to  fields  east  of  the  Rocky  Mountains  are  based 
upon  reports  filed  by  about  200  pipe-line,  marketing,  and 
refining  companies,  only  such  refineries  being  included  as 
receive  crude  oil  by  private  pipe  lines  or  tank  cars  di- 
rectly from  the  wells.  Statistics  relating  to  California 
and  to  imports  and  exports  were  compiled  from  sec- 
ondary sources.  This  statement  indicates  the  general 
trend  of  conditions  in  the  crude-petroleum  industry  of 
this  country.  The  data  are  subject  to  revision  in  sub- 
sequent statistical  reports. 

The  quantity  of  crude  petroleum  run  from  wells  and 
producers'  field  storage  tanks,  and  delivered  to  pipe 
lines,  marketing  companies,  refineries,  and  other  consum- 
ers in  the  United  States  in  March,  1919,  amounted  to 
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approximately  30,412,000  bbl.,  an  increase  of  3,901,000 
bbl..  or  about  13%,  compared  with  February,  1919,  and 
of  873,000  bbl.,  or  nearly  S^r,  compared  with  March, 
1918.  The  average  daily  rate  in  March,  1919,  was  981,- 
032  bbl.,  a  quantity  greater  by  34.210  bbl.,  or  a  little 
more  than  3%,  than  the  average  daily  rate  in  the  preced- 
ing month,  and  by  28,162  bbl,  or  nearly  3<"f,  than  the 
average  daily  rate  in  the  corresponding  month  of  last 
year.  It  is  noteworthy  that  the  general  trend  of  produc- 
tion in  March,  1919,  compared  with  March,  1918,  was  up- 
ward in  all  the  oil  fields  except  Lima-Indiana,  where 
there  was  a  slight  decline  in  average  daily  rate  of  pro- 
duction. Credit  for  the  greatest  increase  is  due  to  the 
Gulf  Coast  field,  which  added  about  16%  to  its  daily 
average.  The  corresponding  increase  in  California  was 
about  6''f ,  and  the  Illinois  field,  which  has  been  declining 
in  production  for  several  years,  increased  its  daily  out- 
put to  the  extent  of  nearly  11%,  compared  with  Feb- 
ruary, 1919.  Declining  production  in  some  of  the  Okla- 
homa pools  was  a  little  more  than  offset  by  the  flush 
production  in  the  northern  Texas  and  Louisiana  areas 
of  the  Mid-Continent  field. 

Approximately  98%  of  the  oil  included  in  the  fol- 
lowing table  was  actually  brought  to  the  surface  in  the 
United  States  in  the  months  specified,  the  remaining  2% 
consisting  of  runs  or  tank-car  shipments  from  field  stor- 
age. Data  concerning  the  quantity  of  oil  run  into  field 
storage  are  not  available. 

TABLE  I.     MARKETED  PRODUCTION  OF  DOMESTIC  CRUDE 
PETROLEUM 
(Barrels  of  42  Gal.  Each) 

Field                                March.  1919    Fcbruarj-,  1919  March.  1918 

Appalachian 2,453.000            2,185.000  2,178.000 

Lima-Iodiana. 282.000               274,000  291.000 

Illinois 1,166.000                940,000  1,190.000 

Mid-CoDtinent 14.629.000           15.211.000  14.697,000 

GulfCoMt 1.890.000             1.441.000  1,826,000 

Rocky  Mountain 1,168.000               990,000  1,048.000 

California 8,824,000            7,470,000  8,309,000 

Totala 30.412,000  26,511,000  29.539,000 

Petroleum  Consumption 

It  is  estimated  that  28,212,000  bbl.  of  domestic  crude 
petroleum  was  delivered  in  March,  1919,  to  refineries 
and  other  consumers  of  crude  oil  and  used  for  the  manu- 
facture of  petroleum  products  and  for  fuel,  or  exported. 
This  quantity  is  greater  by  1,053,000  bbl.,  or  about  4%, 
than  the  quantity  so  delivered  or  consumed  in  February, 
1919,  but  less  by  3,341,000  bbl.,  or  12%,  than  the  con- 
sumption in  March,  1918.  However,  the  average  daily 
rate  of  consumption  was  910,065  bbl.,  a  decrease  of  59,- 
901  bbl.,  or  nearly  7%,  compared  with  the  daily  rate  in 
February,  1919,  and  of  107,774  bbl.,  or  about  12%,  com- 
pared with  the  rate  in  March,  1918. 

The  following  table,  computed  from  marketed  produc- 
tion and  stocks,  includes  approximately  99%  of  the  total 
quantity  of  domestic  crude  oil  consumed  or  exported  in 
the  months  referred  to,  the  remainder  representing  oil 
used  by  producers  in  drilling  and  pumping. 

TABLE  II      CONSUMPTION  OF  DOMESTIC  CRUDE  PETROLEUM 
(BarrfU  of  42  Oal.  Each) 

8oure«o»Oil                    March.  1919     Frhniary,  1919  March.  1918 

Appala/Uiian 2,)S9,0OO             l.99).000  2,110,000 

Lima-Indiana.                               2)1,000               226,000  312.000 

fllinoia  .    .                                        580.1)00                418,000  1.232,000 

Mid-Conlin«nl I).J5).000           15.156.000  16.070.000 

OulfCoMt                                        1.251.000               1.101.000  2.190.000 

Rooky  MounUin                        1. 209.000               964.000  920.000 

California.                                  9.009.000            7.099,000  8.719,000 

Totala  28.212.000  27.159,000  31,553,000 

Although  the  United  States  leads  the  other  countries 
of  the  world  in  the  production  of  crude  petroleum,  the 
quantity  obtained  from  domestic  sources  is  inadequate 


to  meet  the  demand,  and  a  large  volume  is  imported, 
chiefly  from  Mexico.  Table  III  shows  that  the  imports 
of  crude  petroleum  in  March,  1919,  were  materially 
greater  than  those  of  the  corresponding  month  last  year. 
Although  the  export  trade  of  the  petroleum  industry 
in  the  United  States  consists  chiefly  of  refined  products, 
a  substantial  volume  of  crude  oil  is  being  exported  for 
the  manufacture  of  petroleum  products  in  Canada,  Cuba, 
and  other  foreign  countries,  as  shown  by  Table  III. 

TABLE  III.     IMPORTS  AND  EXPORTS  OF  CRUDE  PETROLEUM    (a) 
(Barrels  of  42  Gal.  Each) 
January,       Fehruao*,       March.  March, 

1919  1919  1919  1918 

Imports 
Source 

Mexico 3,899,376      3,655,542       3.492,800      2.557,141 

Other  countries...  25  84  981  2 

Totals 3.899,401  3.655.626  3.493,781  2,557,143 

Exports 
Destination 

Canada 270.554  131,622  178,228  169,045 

Colombia 5.952       4.762 

Cuba 39.886       39,394  35,007 

Mexico t.018  53  628  357 

Other  countries  27,561  45,876  144  47 

Totals 339.019  183,503          218,394          209,218 

Excess  of  imports  over 
exports 3.560,382       3,472.123       3.275,387       2,347,925 

(a)  Compiled  from  the  records  of  the  Bureau  of  Foreign  and  Domestic 
Commerce. 

Data  are  not  available  concerning  the  quantitj'  of 
Mexican  crude  oil  held  in  storage  in  the  United  States. 
If,  however,  the  consumption  of  Mexican  oil  keeps  pace 
with  importation.  Table  IV  indicates  the  total  quantity 
of  petroleum  exported  and  delivered  to  refineries  and 
other  consumers  in  this  country. 

TABLE  IV.     TOTAL  CONSUMPTION  OF  DOMESTIC  AND  IMPORTED 
CRUDE   PETROLEUM 
(Barrels  of  42  Gal.  Each) 

—  March,  1919  — .  —February,    1919—    . —  March,  1918  — . 

Daily  Daily                            Daily 

Kind                     Total       Average  Total       Average       Total       Average 

Domestic 28.212,000      910,065  27.159,000      969.964  31.553.000  1.017.839 

Imported 3.493,781       112.702  3,655,626      130.558     2.557.143       82.488 

TotaU 31.705.781    1.022.767  30.814,626  1,100.522  34,110.143  1.110,327 


Diamonds  in  the  United  States* 

The  importation  of  diamonds  into  the  United  States 
shows  a  marked  change  during  the  war  period.  Prior 
to  1914  about  two-thirds  of  the  stones  imported  were 
classed  as  "cut,  but  not  set,"  whereas  only  about  one- 
third  of  the  total  value  was  classed  as  "uncut." 

The  diamond  cutting  of  the  world  was  carried  on  prior 
to  the  war  chiefly  in  the  Netherlands,  Belgium  and 
France,  and  that  industry  was,  of  course,  entirely  sus- 
pended in  Belgium,  in  considerable  part  in  France,  and 
also  materially  affected  in  the  Netherlands.  As  a  con- 
sequence, the  value  of  cut  diamonds  imported  into  the 
United  States  dropped  from  $27,000,000  in  1913  to  $18,- 
000,000  in  1914  and  $9,000,000  in  1915.  By  1916  the 
uncut  diamonds  began  plainly  to  take  the  place  of  the 
cut  diamond.s  in  tho  importations,  and  in  1918  for  the 
first  time  showed  a  greater  value  in  imports  than  those 
classed  as  "cut,  hut  not  set."  In  the  eight  months  ended 
September,  1918,  the  imports  of  uncut  diamonds  amount- 
ed to  $10,424,000  and  the  group  "cut,  not  set,"  to  $6,- 
501,000. 

The  recent  great  increase  in  importations  from  Eng- 
land occurred  almost  exclusively  in  uncut  diamonds, 
which  that  country  had  apparently  drawn  direct  from 
her  South  African  colonies  and  sent  in  the  uncut  form 


■Abstracted   from   South   African  itining    Revirxo,   .March.    1919, 
p.  111. 
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to  the  United  States,  which  has  of  late  actively  devel- 
oped the  diamond-cutting  industry. 

The  value  of  the  diamonds  in  the  United  States  at 
the  present  time  is  apparently  more  than  $1,000,000,000. 
As  early  as  1900  a  distinguished  American  diamond  ex- 
pert estimated  that  $500,000,000  worth  of  diamonds 
were  owned  in  the  United  States,  and  a  compilation  just 
made  by  the  National  City  Bank  of  New  York  shows 
that  the  value  of  diamonds  imported  since  1900  is  $506,- 
000,000. 

This  alone  would  bring  the  total  value  of  the  diamonds 
of  the  country  above  the  billion-dollar  line,  but  when 
it  is  remembered  that  $175,000,000  worth  of  the  dia- 
monds imported  since  1900  came  in  the  uncut  state,  and 
that  their  value  was  doubled  by  the  cutting  process, 
which  occurred  within  the  country,  it  is  apparent  that 
the  value  of  the  stock  is  considerably  more  than  $1,000,- 
000,000,  ignoring  the  further  fact  that  prices  of  dia- 
monds   have    increased    materially    during    the    war. 

It  is  considered  probable  that  fully  one-half  of  the 
world's  stock  of  diamonds  is  now  in  the  United  States. 


It  is  impossible  to  give  anything  but  an  approximate 
estimate  of  gem  production  in  Maine,  and  no  figures  at 
all  are  available  for  the  rough  material.  Cut  gems  to 
the  value  of  about  $6000  have  been  reported  for  1918, 
but  this  figure  is  known  to  be  too  low.  The  material 
cut  includes  tourmalines,  colorless,  pink,  green,  and  blue- 
green;  beryl,  colorless,  green,  bluish,  and  yellow,  and 
very  rarely  pink  (caesium  beryl);  topaz;  quartz, 
amethystine,  colorless,  rose  and  smoky;  and  a  small 
amount  of  amazonite.  An  occasional  garnet  of  gem 
quality  is  found,  and  I  have  seen  at  least  one  gem  cut 
from  the  beautiful  and  rare  purple  apatite  of  Aubuni. 

Practically  all  of  the  gem  stones  come  from  Oxford, 
Androscoggin,  and  Sagadahoc  counties.  Discoveries 
are  in  many  cases  merely  incidental  to  operations  for 
feldspar.  It  cannot  be  said  that  the  possibilities  in  any 
locality  are  exhausted,  as  the  workings  are  in  all  cases 
scarcely  more  than  surface  scratches. 


Production  of  Corundum   and   Emery 
In  1918 

The  production  of  corundum  and  emery  in  the  United 
States  in  1918  was  much  smaller  than  in  the  two  pre- 
vious years,  according  to  statistics  just  compiled  by 
F.  J.  Katz,  of  the  U.  S.  Geological  Survey.  The  quan- 
tity of  corundum  and  emery  mined  was  10,139  short 
tons.  The  quantity  of  crude  emery  and  corundum  mar- 
keted was  8702  short  tons,  valued  f.o.b.  mines  at  $95,- 
248.  The  output  was  45%  less  than  that  in  1916  and 
52%  less  than  that  in  1917.  The  output  in  1916  and 
1917,  however,  was  abnormally  large  and  was  stimu- 
lated by  the  demand  created  by  the  war,  which  required 
enormous  quantities  of  abrasives  for  making  munitions 
and  other  articles  needed  for  military  use,  and  prevented 
the  importation  of  foreign  corundum  and  emery,  the 
former  chief  source  of  supply.  Though  the  employment 
of  substitutes  and  the  increase  of  imports  in  1918  re- 
duced the  demand  for  the  domestic  abrasives,  the  output 
was  many  times  that  of  normal  years  before  the  war. 

Corundum  was  mined  in  small  quantities  by  two  oper- 
ators in  Jackson  and  Macon  counties,  N.  C. ;  emery  was 
mined  by  seven  or  more  operators  in  the  Peekskill  dis- 
trict, N.  Y.,  by  two  in  Virginia,  and  one  operator  in 
Macon  County,  North  Carolina. 


Gems  in  Maine 

By  F.  F.  Burr* 
The  history  of  gem  mining  in  Maine  dates  from  the 
discovery  of  clear  crystals  of  colored  tourmaline  at 
Mount  Mica,  in  the  town  of  Paris,  about  a  century  ago. 
Since  that  time,  the  quantity  of  gem  material  produced 
must  have  been,  in  the  aggregate,  large.  There  is,  how- 
ever, no  way  of  estimating  this  accurately.  It  is  fairly 
apparent,  however,  that  the  output  of  gems  from  this 
and  other  localities  has  never  approached  what  it  might 
have  been.  Lack  of  systematic  mining  methods  has 
been  the  chief  handicap  under  which  the  gem  business 
has  labored  from  the  start.  A  few  producers  and  deal- 
ers have  been  enterprising  enough  to  overcome  the  dif- 
ficulties to  some  extent,  and  have  developed  a  fairly 
satisfactory  business. 


•Geologist.    Central   Maine    Power   Co..    Augusta,    Maine. 


A    Campaign    To    "Get   the   Returned 
Soldier  and  Sailor  Home" 

The  .special  committee  on  soldier  and  sailer  employment 
of  the  Chamber  of  Commerce  of  the  United  States  has 
issued  a  special  bulletin  that  suggests  an  inter-communi- 
cating network  of  commercial  organizations  designed  to 
facilitate  the  placing  in  jobs  of  men  released  from  the 
service.  Commercial  organizations  are  urged  to  assume 
respon.sibility  for  seeing  that  measures  are  taken  to 
finance  the  return  of  discharged  men  when  they  have 
not  funds  with  which  to  pay  their  transportation. 

"The  case  of  the  discharged  soldier  who  is  not  in- 
clined to  go  home,  but  to  seek  employment  elsewhere," 
says  the  bulletin,  which  is  issued  at  the  request  of 
Arthur  Woods,  special  assistant  to  Secretary  Baker,  in 
charge  of  soldier  employment,  "seriously  complicates 
the  whole  problem  of  soldier  employment.  His  motives 
for  not  returning  home  may  be  of  the  best  and  due  to  a 
desire  for  a  better  chance  than  his  old  home  and  his  old 
job  offer  him.  This  is  only  what  we  would  hope  for 
him,  but  he  is  returning  at  a  time  when  new  opportuni- 
ties are  perhaps  not  numerous.  His  ambitions  must 
not  be  killed  or  discouraged,  but  he  should  be  brought 
to  realize  that  he  is  more  highly  appraised  by  his 
former  employer,  that  his  chances  of  advancement  with 
his  old  concern  may  be,  as  a  consequence,  much  better, 
and  that  at  any  rate  he  should  first  reestablish  himself 
for  the  interim  in  his  home  town,  either  in  his  former 
position  or  another  one,  and  let  the  future  care  for 
itself. 

"All  considerations,  patriotic,  economic,  and  social, 
clearly  place  the  responsibility  for  taking  care  of  such 
cases  with  the  commercial  organizations  of  the  country, 
who  represent  the  employers.  It  is  the  business  men 
who  must  employ  the  men,  and  it  is  the  business  men 
who  will  feel  most  acutely  the  effects  of  any  continued 
increase  in  unemployment. 

"It  will  be  necessary  that  definite  measures  be  taken 
to  finance  the  return  of  a  soldier  to  his  home,  when  he 
has,  in  fact,  spent  the  mileage  allowance  given  him  by 
the  Government  on  discharge  for  this  purpose,  and  the 
committee  urges  that  commercial  organizations  assume 
responsibility  for  seeing  that  this  is  done.  Several 
methods  of  meeting  the  expense  suggest  themselves.  If 
the  soldier  is  to  return  to  his  previous  place  of  employ- 
ment, his  previous  employer  may  be  induced  to  advance 
funds  for  his  traveling  expenses.     A  Chamber  of  Com- 
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merce  itself  may  assume  responsibility  for  financing  the 
return,  where  necessary,  of  soldiers  who  belong  in  its 
community,  or  the  Chamber  of  Commerce  in  the  town 
where  the  soldier  is  may  undertake  to  finance  his  re- 
turn home.  The  soldier,  of  course,  should  pay  his  own 
way  if  he  has  the  fund.«.  or  his  return  might  be  financed 
in  the  form  of  a  loan  to  him.  On  the  other  hand,  ar- 
rangement may  be  made  with  some  welfare  organiza- 
tion or  society." 

Research  Fellowships  in  Idaho 

In  cooperation  with  the  U.  S.  Bureau  of  Mines  and 
the  Idaho  Bureau  of  Mines  and  Geologj-,  the  University 
of  Idaho  cffers  in  the  School  of  Mines  a  number  of  fel- 
lowships. These  fellowships  are  open  to  college  grad- 
uates who  have  had  good  training  in  mining,  metallurgy, 
or  chemistrj-,  and  who  are  qualified  to  undertake  re- 
search work.  The  income  of  each  fellowship  is  $720  a 
year  for  the  12  months  beginning  July  1st,  1919. 

Fellows  will  register  as  students  in  the  University  of 
Idaho  and  become  candidates  for  the  degree  of  master 
of  science  in  mining  or  metallurgy.  Their  class  work 
will  be  directed  by  the  heads  of  the  departments  of  in- 
struction, but  the  greater  part  of  their  time  will  be  spent 
in  research  work  under  the  direction  of  the  Bureau  of 
Mines  staff  resident  at  the  university.  The  purpose  of 
this  work  is  to  undertake  the  solution  of  definite  prob- 
lems confronting  the  mining  and  metallurgical  industries 
of  the  State  of  Idaho.  For  1919-20  the  following  sub- 
jects are  being  considered :  (1)  Flotation,  with  especial 
reference  to  differential  separation  of  various  minerals; 
(2)  availability  of  Western  wood  oils  for  flotation  pur- 
poses; (3)  treatment  of  the  comple.x  gold-silver  ores  of 
southern  Idaho;  (4)  ore-dressing  problems;  (5)  mining 
problems. 

Applications,  with  certified  copy  of  collegiate  record, 
statement  of  professional  experience,  and  names  and  ad- 
dresses of  three  references,  will  be  received  up  to  June  1, 
1919,  and  should  be  addressed  to  the  Dean,  School  of 
Mines,  Moscow,  Idaho. 


borrowed  capital.  The  average  cost  of  erection  per 
cottage,  with  fittings,  was  at  first  estimated  at  $3400, 
but  this  has  been  reduced  to  about  $2675  for  a  six-  or 
seven-room  cottage.  A  special  feature  of  the  utility 
societies'  .scheme  is  the  provision  made  to  educate  the 
working  classes  in  the  care  and  upkeep  of  the  new 
cottages. 


"Public   Utility"   Housing  Societies 

According  to  the  London  Daily  Tclec/raph  of  Mar.  25, 
state  aid  will  be  accorded  to  "public  utility"  societies  in 
Great  Britain  that  propose  to  erect  houses  for  the  work- 
ing classes  only,  says  a  consular  report.  This  assistance 
will  be  given  in  two  forms — loans  and  subsidies.  A  so- 
ciety may  borrow  from  the  state  to  the  extent  of  three- 
fourths  of  its  required  capital  at  5i''r  interest,  the 
principal  repayable  in  50  years.  The  sub.sidy  granted 
will  he  approximately  40' r  of  the  charges  for  interest 
and  repayment  of  principal.  After  the  loan  has  been 
repaid,  a  .society  may  be  called  upon  to  devote  any  profits 
in  excess  of  6'f  toward  repaying  the  whole  or  part 
of  the  subsidy  received  from  the  national  exchequer. 
Provision  is  also  marie  to  prevent  undue  profits  from 
sale.i  of  hou.ses  erected.  One-fourth  of  the  capital  will 
\>e  provided  by  the  employers  of  the  workers  for  whom 
the  hou.ses  are  built.  Money  may  be  borrowed  privately 
if  desired,  hut  the  government  subsidy  will  be  granted 
indepenflently  of  the  capital  loaned,  whether  procured 
from  the  state  or  from  other  source.-*.  Thc-^e  liberal 
terms  are  limited  to  housing  schemes  to  be  completed 
within  a  period  of  two  years. 

It  is  proposed  to  charge  only  a  moderate  rent,  i.e., 
BuHicient  to  cover  costs  of  repairs  and  interest  on  the 


Publicity   for   Mining   Districts* 

By  George  A.  Laird 

With  the  gradual  disappearance  of  the  prospector,  it  is 
apparent  that  steps  must  be  taken  to  encourage  pros- 
pecting or  to  create  a  campaign  of  reliable  publicity  for 
districts  which  may  be  worthy  of  consideration  but  are 
not  properly  brought  to  the  attention  of  the  mining 
public. 

The  larger  companies,  with  a  force  of  field  engineers, 
are  frequently  offered  prospects  which  do  not  come  up 
to  their  requirements,  but  which  might  be  worth  con- 
sideration by  smaller  companies  or  by  individuals.  Field 
engineers  are,  through  the  compulsion  of  professional 
ethics  or  by  terms  of  contract,  prohibited  from  discuss- 
ing their  work  in  a  given  district,  and  idleness  results, 
as  the  property  has  been  "turned  down." 

Personal  paragraphs  in  the  technical  bulletins  and 
magazines  frequently  state  that  "Mr.  So  and  So  has 
recently  made  an  examination  in  the  This  and  That 
District,"  but  the  report  made  is  confidential,  and  the 
item  is  of  no  interest  to  the  profession  other  than  that 
Mr.  So  and  So  has  (presumably)  received  a  fee. 

Mr.  So  and  So  has  doubtless  obtained  some  general 
information  which  he  gladly  divulges  to  his  immediate 
friends — can  divulge  to  anyone — which  might  be  of 
great  interest  to  the  rank  and  file  with  whom  he  has  no 
communication. 

It  is  proposed  that  engineers,  particularly  the  mem- 
bers of  the  Mining  and  Metallurgical  Society  of  America, 
submit  to  the  secretary,  to  be  published  in  the  Bulletin, 
a  short  summary  of  their  observations  which  are  not  of 
a  confidential  nature,  a  concrete  example  following: 

Field  Observations 

"In  February,  George  A.  Laird  visited  the  Old  Hat 
Mining  District,  Pinal  County.  Ariz.  The  property 
examined,  about  20  miles  south  of  Mammoth,  consists 
of  a  remnant  of  Devonian  limestone  which  shows  re- 
placement deposits  of  lead  carbonates  xyith  silver. 

"There  is  little  development  in  the  immediate  vicinity, 
the  overburden  making  prospecting  difficult." 

Or: 

"The  Lightning  Ridge  opal  fields.  New  South  Wales, 
were  visited.  While  not  of  a  nature  to  encourage  a  com- 
pany going  into  the  field,  it  is  of  sufficient  interest  to 
warrant  a  day  or  two  as  a  side  trip." 

Or: 

"Mr.  So  and  So  recently  paid  a  visit  to  the  Bull  Con 
District,  where  conditions  in  general  do  not  warrant  a 
visit  excepting  under  specific  instructions  to  examine 
and  report." 

Thi.s  last-mentioned  item  cannot  be  considered  as  a 
direct  "knock."  There  are  dozens  of  districts  where 
.such  a  statement  would  hold  good. 

Many  times  the  principal  obstacle  to  prospect  devel- 
opment is  the  prospector  himself,  but  equally  as  often 

•Abstracted  from  the  Hullrtin  ot  the  M.  M.  S.  A  .  Mar.  31.  191». 
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it  is  because  the  property  does  not  meet  the  special  re- 
quirements of  the  person  requiring  the  engineer's  report. 
The  general  scheme  proposed  is  therefore  to  publish, 
in  addition  to  the  "personals,"  an  observation  column, 
which  implies  a  fee  and  definitely  states  something  from 
which  engineers  may  profit. 


The  Experimental  Treatment  of 
Complex  Ore 

The  following  data  have  been  abstracted  from  a  re- 
port received  by  the  New  Hazelton  Gold  and  Cobalt 
Mines  Co.,  of  New  Hazelton,  B.  C,  from,  the  ore-dress- 
ing and  metallurgical  laboratories  of  the  Canadian  De- 
partment of  Mines,  at  Ottawa.  The  ore  is  a  complex 
one,  containing  molybdenum,  cobalt,  nickel,  arsenic,  and 
gold ;  and  tests  were  made  to  determine  a  scheme  of 
treatment  and  to  forecast  possible  results  from  actual 
operations. 

The  shipment,  which  weighed  53,228  lb.,  was  found  to 
contain  MoS„  1.40^^;  MoO,,  0.18%;  Co,  1.12%;  Ni, 
0.60 ':r  ;  As,  8.98%  ;  and  Au,  1.24  oz.  The  object  of  the 
test  work  was  to  concentrate  the  valuable  materials  in 
the  ore  and  also  obtain  a  separation  as  far  as  prati- 
cable.  As  the  cobalt,  nickel,  arsenic,  and  gold  were  in- 
timately associated,  it  was  feasible  to  adopt  water  con- 
centration and  also  to  obtain  a  separation  and  concen- 
tration of  the  molybdenite  by  flotation. 

In  the  first  test  the  ore  was  crushed  to  20  mesh  and 
concentrated  on  a  Wilfley  table  to  remove  the  cobalt, 
nickel,  arsenic,  and  gold.  Two  products  were  made,  a 
concentrate  and  tailing.  The  tailing  was  re-ground  in 
a  Hardinge  mill  to  60  mesh  and  the  molybdenite  con- 
centrated by  means  of  the  Callow  pneumatic  flotation 
process.  Th^  flotation  tailing  was  re-run  over  the  Wil- 
fley concentrator  to  remove  any  cobalt,  nickel,  arsenic, 
and  gold  remaining. 

In  the  second  test  the  ore  was  crushed  to  40  mesh  and 
concentrated  on  a  Wilfley  table  to  remove  the  cobalt, 
nickel,  arsenic,  and  gold.  Two  products  were  made,  a 
concentrate  and  tailing.  The  tailing  was  re-ground  in 
a  Hardinge  mill  to  60  mesh  and  the  molybdenite  con- 
centrated by  flotation  in  a  Callow  unit.  The  flotation 
tailing  was  re-run  over  the  Wilfley  concentrator,  and  the 
tailing  from  the  table  was  considered  final  and  allowed 
to  go  to  waste. 

In  the  third  test  the  ore  was  ground  in  a  Hardinge 
mill  to  60  mesh  and  the  molybdenite  first  fioated  in  a 
Callow  unit.  The  flotation  tailing  was  concentrated  on 
a  Wilfley  table  to  remove  the  cobalt,  nickel,  arsenic,  and 
gold,  and  the  tailing  from  the  table  pumped  to  waste. 
This  test  was  run  to  obtain  a  comparison  of  results  be- 
tween tabling  followed  by  flotation,  and  flotation  fol- 
lowed by  tabling. 

The  actual  extractions  made  on  the  carload  of  ore 
were  as  follows: 

In  Table  Concentrates:  Cobalt,  72.6% ;  nickel, 
87.-5%  ;  arsenic,  84.9%  ;  gold,  83.5  per  cent. 

In  Flotation  Products:     Molybdenite,  54.4  per  cent. 

These  extractions  should  be  improved  upon  in  prac- 
tice where  a  closed  circuit  could  be  maintained  and 
losses  due  to  handling  and  slime  overflow  reduced  to  a 
minimum. 

As  the  molybdenum  is  of  secondary  value  as  com- 
pared to  the  other  metals  present,  it  is  advisable  to  re- 
move as  much  as  possible  of  the  cobalt,  nickel,  arsenic, 
and  gold   before  flotation   is   practiced   to   recover   the 


molybdenite.  Most  of  the  minerals  can  be  removed  at 
40  me.sh ;  and,  as  it  is  necessary  to  grind  the  ore  to 
100  mesh  to  recover  the  molybdenite,  it  would  not  be 
wise  to  float  first  and  table  afterwai'd.  The  loss  in 
cobalt,  nickel,  arsenic,  and  gold  due  to  fine  grinding 
would  not  compensate  for  the  higher  extraction  of  the 
molybdenite. 

From  the  test  work  conducted,  it  is  apparent  that  the 
procedure  to  follow  on  the  concentration  of  this  ore 
would  be:  The  crude  ore  should  be  crushed  in  a  jaw- 
breaker to  li  in.  or  1  in.  and  ground  in  a  wet  ball  mill 
in  circuit  with  a  classifier  to  about  40  mesh,  and  con- 
centrated on  tables  of  the  Wilfley  type:  the  table  tail- 
ing re-ground  in  a  ball  or  tube  mill  to  100  mesh,  in  cir- 
cuit with  a  classifier;  and  the  molybdenite  floated  in 
an  oil-floation  unit.  The  tailing  from  the  flotation  unit 
should  be  concentrated  on  slime  tables  or  vanners. 


Oil  in  the  Simi  Valley, 
Southern  California 

Recent  successful  explorations  for  oil  in  the  Ranger 
district,  in  Texas,  afford  a  striking  example  of  achieve- 
ment due  to  persistence  combined  with  science,  and 
another  example,  not  so  striking,  perhaps,  but  neverthe- 
less instructive,  is  seen  in  the  similar  successful  work 
done  in  the  Simi  Valley,  Ventura  County,  Calif.,  30 
miles  northeast  of  Los  Angeles.  The  first  wells  sunk  in 
Simi  Valley  were  drilled  in  1900  along  a  fault,  or 
"break,"  close  to  an  oil  seepage  about  2*  miles  north 
of  Santa  Susana,  and  were  not  promising.  Later,  on  the 
advice  of  geologists,  a  test  hole  was  sunk  on  an  anticline 
in  Tapo  Canyon.  The  test  gave  good  results;  a  well 
was  brought  in  at  a  shallow  depth,  and  the  Tapo  Canyon 
field  was  thus  discovered.  Since  then  two  companies 
have  been  operating  in  this  field,  and  have  put  down 
about  50  wells,  only  a  few  of  them  failures.  The 
oil  is  of  high  grade,  but  the  aggregate  output  is  rela- 
tively small. 

The  geology  and  structure  of  the  Simi  Valley  region 
have  recently  been  mapped  and  described  by  W.  S.  W. 
Kew,  of  the  U.  S.  Geological  Survey,  in  a  report  entitled 
"Geologic  Structure  and  Oil  Resources  of  the  Simi 
Valley,  Southern  California."  published  as  Bulletin 
G91-M  of  the  Survey.  The  report  contains  a  map  show- 
ing the  geologic  formations  exposed  at  the  surface  in 
this  region  and  cross-sections  showing  the  structure  or 
form  of  the  beds  underground.  These  sections,  which 
were  derived  from  an  examination  of  the  beds  exposed 
at  the  surface  and  from  logs  of  wells,  show  how  and 
where  the  beds  are  folded  and  broken. 

Mr.  Kew  suggests  that  oil  may  be  obtained  in  other 
parts  of  the  region  and  recommends  that  a  test  hole  be 
put  down  on  an  anticline  in  Las  Llajas  Canyon,  near  the 
south  side  of  the  Santa  Susana  Mountains,  where  there 
are  oil  seeps  and  where  the  geologic  conditions  are  sim- 
ilar to  those  in  the  Tapo  Canyon  field.  He  also  sug- 
gests that  it  is  possible  that  the  Tapo  Canyon  field  may 
extend  further  west. 


The  Aluminum  Ore  Co.,  East  St.  Louis,  111.,  will  soon  put 
into  operation  a  steamship  sei-vice  for  the  purpose  of  car- 
rying bauxite  from  South  America  to  either  East  St.  Louis 
or  the  company's  Baltimore  plant.  The  company  has  three 
steamships  of  3500  tons'  capacity  each,  to  be  delivered  in 
the  near  future  for  this  service.  It  has  not  yet  been  de- 
cided, according  to  C.  B.  Fox,  manager  of  the  East  St. 
Louis  plant,  which  of  the  company's  plants  will  be  enlarged. 
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TTJBA  NO.  16,  ALL-STEEL,  TWO-STACKER  DREDGE  IN  THE  YUBA  RIVER.  CALIFORNIA.  DREDGING  GOLD-BEARING 
GRAVEL  AND  RECONSTRUCTING  THE  RIVER  CHANNEL 

This  dredge  is  equipped  with  18-cu.tt.  California-tvpe  buckets,  and  digs  SO  ft.  below  the  water  line.  It  was  designed  and  built 
bv  the  Yuba  Manufacturing  Co.,  and  is  owned  and  opfrated  by  the  Tuba  Consolidated  Gold  Fields.  The  dredge  began  digging 
Apr.  1,  1917.  The  upper  view  of  the  dredge  shows  the  bow  gantry  and  approximate  full  length  of  the  digging  ladder,  carrying 
100  buckets,  digging  at  shallow  depth.  Approximately  the  full  length  (225  ft.)  of  the  starboard  tailing  stacker  (inactive)  and 
the  upper  end  of  the  port  tailing  stacker  (active)  are  shown.  The  lower  view  shows  the  stern  gantry,  steel  spuds — one  lowered, 
the  other  raised — and  the  position  on  deck  of  the  two  tailing  stackers,  which  stand  at  approximate  right  angles  to  the  hull.  The 
attachments  controlling  the  spuds  at  the  head  of  the  gantry  are  shown  in  detail :  also  the  safety  platform  and  spud  case-keepers, 
whose  tops  reach  the  point  of  connection  of  the  tailing  stacker  supports.     The  electric  power  cable  is  plainly  to  be  observed  in  the 

foreground,  carried  by  floats  built  for  the  purpose. 
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The  Anticlinal  Theory  and  Some 
Quicksilver  Deposits 


By  WILLIAM  H.  EMMONS* 


Thi  fiilloirinti  urtirlc  is  a  rerinv  of  "The  Anti- 
clinal Theory  as  Applied  to  Some  Quicksilver  De- 
posits." a  bulletin  by  J.  A.  Udden,  University  of 
Texas,  Bureau  of  Economic  Geology  and  Tech- 
nology, Division  of  Economic  Geology,  No.  1822, 
Apr.  15,  1918.  Dr.  Emmons  points  out  that  the 
theory  should  be  of  considerable  aid  as  applied  to 
the  prospecting  of  certain  arecwi  where  the  struc- 
tural Tonditions  are  favorable.  Ore  has  been  found 
in  the  fissured  and  faulted  parts  of  anticlines,  domes, 
and  arrested  monoclines.  The  relation  of  structure 
and  ore  deposition  is  one  of  the  important  .'subjects 
that  is  of  direct  assistance  to  the  prospector  in 
making  discoveries  and  to  the  miner  in  folloioing  out 
*he  extension   of  deposits   in  procees  of  working. 

OPERATORS,  especiallv  those  holding  leases,  have 
been  pleased  to  find  that  the  rocks  forming  the 
gentle  anticlines  of  northern  Texas  are  highly 
saturated  with  petroleum  in  the  Ranger,  Duke,  and 
other  districts  near  by.  It  is  surprising  to  learn,  how- 
ever, that  the  Terlingua  quicksilver  deposits  of  Brew- 
ster County,  Tex.,  show  a  similar  relation  of  deposits  to 
the  structure.     The  anticlinal  theory  of  accumulation 


quently  shows  a  direct  relation  to  these  alternations. 
Even  in  the  thin  layers  of  these  beds  it  has  been  found 
that  pockets  of  cinnabar  frequently  underlie  layers  of 
shale. 

Cinnabar  Deposits  Terminate  Upward  Against  Shale 

Turner'  long  ago  showed  that  some  of  the  large  cin- 
nabar deposits  in  the  Lower  Cretaceous  limestone  termi- 
ate  upward  against  shale.  Professor  Udden  shows  that 
the  position  is  much  the  most  common  one.  The  cin- 
nabar replacements  of  limestone  are  along  fractures  and 
fissures,  and  are  grouped  along  anticlines  or  near  their 
crests.  This  discovery  should  be  of  great  aid  in  pros- 
pecting the  country,  for  the  area  where  the  softer  shales 
have  been  removed  would  probably  reveal  cinnabar  and 
its  alteration  products,  practically  at  the  surface.  The 
country  is  arid  and  decomposition  is  slow.  A  mineral 
so  resistant  to  weathering  as  cinnabar  would  be  re- 
moved from  the  outcrop  only  slowly.  So  far  as  is  known 
to  me,  this  is  the  only  place  where  the  oxychlorides  of 
mercury  terlinguite,  eglestonite,  and  montroydite'  have 
been  reported. 

In  general  the  greatest  amount  of  ore  has  so  far  been 
found  in  fissured  and  faulted  parts  of  anticlines,  domes, 
and  arrested  monoclines.  Professor  Udden  suggests 
as   probable  the   hypothesis   that   the   mercury   vapors 


FIG.    I.      DIAf.K  V.M.MATIC   ."^ErTIO.V    WEST   OF  CHISO.';    MOl'NTvM.V.s.  BKEW.STER  COfNTY.     KNOWN  OCCURRENCES  OF 

cinnabar  are  in1)I<\\tei)  IX  soi^in  black,    fic,.  ■>.    diagra.mm.xtic  .sp:ction  e.xtendino  from  soi'th — 

.'iOITHWE.ST  TO   BREWSTER   COfNTY.  TEX.      KNOW.V   OCt^  CUKENCES   OF  ORE- 
BEARINO    ROCKS    ARE    INDICATED  BY  SOLID  BLACK 


seem.s  to  apply  in  Texas,  whether  the  mineral  deposits 
are  metallic  or  nonmetallic. 

In  Brew.ster  County,  western  Texas,  Cretaceous  lime- 
atone,  .shale,  and  marl  are  cut  by  Tertiary  intrusives  and 
in  places  overlain  by  tuffs  and  flows.  Rhyolite,  basalt, 
and  phonolite  are  present.  The  richest  cinnabar  de- 
posit,<<  .so  far  encountered  have  been  found  at  the  contact 
between  the  (Jeorgetown  limestone  (which  is  the  upper 
50  ft.  of  a  thick  lime.stone  usually  referred  to  as  the 
Edwards)  and  the  overlying  Del  Rio  clay.  The  next 
richest  horizon  is  the  contact  between  the  Kuda  lime- 
stone and  the  overlying,  less  penetrable  flags  and  shales 
of  the  Eagle  Ford.  In  the  Eagle  Ford  itself,  which  in 
this  region  measures  at  least  about  fiOO  ft.  in  thickness, 
and  consists  of  beds  rapidly  alternating  from  compact 
limestone  to   black   shale,   the   distribution   of  ore   fre- 

•f»rof»»uior  of  nnlniry  Bl  th"  InlvrrRlty  of  Mlnnonntn  nrnl  <ll- 
rertor    of    (he    Mlnneimln    UPoloKir n I    Hurvey.    MlnneapolLo.    Minn 


rose  through  the  cracks  and  fissures  in  the  limestone, 
and  were  halted  below  the  shale  at  the  highest  points, 
that  is,  at  or  near  the  crests  of  anticlines.  Possibly 
bituminous  matter  in  the  anticline  had  a  bearing  on 
precipitation.  He  notes  that  all  of  the  shales  are  more 
or  le.ss  bituminous  and  contain  organic  matter.  This 
may  have  aidetl  in  the  precipitation  of  the  quicksilver 
fumes  as  sulphides.  Oil  has  been  found  associated  with 
the  ore  in  the  Eagle  Ford  in  sufficient  quantity  to  aid 
materially  in  its  reduction  in  the  furnace,  as  detailed 
on  p.  9  of  Professor  I'dden's  paper. 

There  are  many  examples  of  deposits  of  sulphide  ores 
of  metals  less  volatile  than  mercury  that  are  localized 
in  anticlines  or  saddle  reefs,  and  that  have  apparently 
been  deposited  by  ascending  thermal  waters.    The  saddle 

'Tdrnor.  H.  W..  •Th.-  T«TllnKiin  gul.  ksllv.-r  IH-ponltn."  iVon. 
ilml.  Vol.  1.  p.  J«.'.  lo  2S1,  l»nri. 

•HIM.  n.  F.,  "The  Omirrt-nop  of  Tex.ii"  Mercury  MlnprBls."  Am. 
Joum.  Sci..  4lh  Her..  Vol.   1«.  p.   iol.  1903.. 
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reef,  or  anticlinal  type,  is  common  in  the  eastern  hem- 
isphere. Examples  are  found  at  Bendigo  and  Castle- 
raaine,  Victoria;  Hargraves  and  Broken  Hill,  New  South 
Wales;  at  Mysore,  India;  at  Rammelsberg,  Germany, 
and  at  many  other  places. 

In  North  America,  deposits  of  sulphides  concentrated 
at  the  crests  of  anticlines  are  found  at  Philipsburg  and 
Elkhorn,  Mont.;  at  Tombstone,  Ariz.,  and  in  the  Kelly 
district,  New  Mexico;  at  the  Clover  Leaf  mine.  Black 
Hills,  S.  D.,  and  in  the  gold  measures  of  Nova  Scotia. 
Although  some  of  the  deposits  named  appear  to  repre- 
sent folded  bodies  that  once  were  tabular,  or  replace- 
ments of  beds  that  were  once  tabular,  many  of  them 
seem  to  be  concentrations  from  rising  solutions  where 
localization  was  controlled  by  structure.  To  this  class 
the  Terlingua  deposits  evidently  belong.  This  district 
is  the  only  one  knowai  to  me  that  contains  mercury  de- 
posits which  are  clearly  related  to  anticlinal  folds. 


The  ore  reserves  as  of  Dec.  31,  1918,  showed  a  total 
of  123,837,  of  an  average  content  of  48.5  oz.  of  silver 
per  ton. 

The  dividends  declared  and  paid  during  1918  amounted 
to  $1,215,000.  The  treasurer's  report  shows  that 
the  company  has  a  net  surplus  of  $3,441,702.54. 


Nipis 


issing  Mining  Co.,  Ltd. 

The  report  of  operations  of  the  Nipissing  Mining  Co., 
Ltd.,  for  the  year  ending  Dec.  31,  1918,  shows  that  the 
production  amounted  to  3,701,416.38  oz.  of  silver,  of  a 
net  value  of  $3,973,196.63.  The  profit  on  operations 
amounted  to  $2,596,095.65,  or  64.25%  of  the  gross  value 
of  production.  Total  shipments  to  Dec.  31,  1918,  were 
52,945,197.24  oz.  of  silver,  for  which  a  net  return  of 
$32,253,226.44  has  been  received. 

The  high-grade  mill  treated  1073  tons  and  the  low- 
grade  mill  80,274  tons.  The  method  which  has  been 
used  heretofore  in  the  treatment  of  high-grade  ores,  and 
which  gave  satisfactory  results  for  seven  years,  is  an 
amalgamation  process,  using  a  large  quantity  of  mer- 
cury. The  price  of  mercury  before  the  war  was  $33  to 
$39  per  flask  of  75  lb.  Demand  for  war  purposes  raised 
the  price  to  $130  per  flask.  This  increased  the  cost  of 
the  process  to  such  an  extent  that  it  was  decided  to 
discontinue  amalgamation  and  rely  on  cyaniding  alone, 
after  giving  the  ore  a  preliminary  treatment  with  bleach- 
ing powder  in  the  tube  mill.  The  necessary  apparatus 
for  this  process  was  installed  in  the  low-grade  mill  at  a 
small  cost,  and  in  August,  1918,  the  old  high-grade  mill 
was  shut  down.  The  new  process  is  working  smoothly 
and  will  be  used  as  long  as  it  shows  a  saving  over  amal- 
gamation. The  bullion  shipped  averaged  998  fine,  and 
amounted  to  190  tons.  Residue  shipments  were  2157 
tons,  assaying  9.03%  cobalt.  The  demand  for  this  mate- 
rial is  good,  at  much  higher  prices  than  have  been  re- 
ceived heretofore. 

In  the  low-grade  mill  the  ore  is  crushed  by  stamps  in 
cyanide  solution  and  goes  to  the  roughing  tables  without 
classification.  The  tailing  is  classified;  the  sand  is  re- 
crushed  in  tube  mill;  and  the  overflow  from  the  clas- 
sifier goes  to  the  fine-sand  tables.  The  tube-mill  dis- 
charge is  returned  to  the  classifier;  and  the  tailing  from 
the  fine-sand  tables  is  cyanided.  By  this  method  48%  of 
the  silver  in  the  ore  is  recovered  in  the  form  of  concen- 
trate, 40%  as  precipitate  from  the  cyanide  plant,  and 
12%  goes  to  waste.  The  concentrate  is  re-treated  with 
the  high-grade  ore  in  the  high-grade  mill,  and  the  pre- 
cipitate from  both  treatments  is  sent  to  the  refinery, 
where  it  is  converted  into  bullion.  This  process  gives  a 
better  extraction  and  at  less  cost  than  can  be  obtained 
by  cyanide  alone  on  the  quality  of  ore  now  being  pro- 
duced. Due  consideration  must  be  given  to  the  ques- 
tion of  the  value  of  the  cobalt  in  the  concentrate. 


Monthly  Copper  Production  for  1919 

The  table  which  appears  herewith  is  compiled  from 
reports  received  from  the  respective  companies  (except 
in  the  cases  noted  as  estimated),  together  with  the 
reports  of  the  U.  S.  Department  of  Commerce  as  to 
imported  material,  and  in  the  main  represents  the 
crude-copper  content  of  blister  copper,  in  pounds. 

Production  of  the  United  States  by  months  since 
the  beginning  of  the  year  was  as  follows : 

Januai-v 1 35.733.5 1 1 

February 111,649,512 

March 1 02,040,460 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  U.  S.  Department  of  Commerce,  and  includes 
Kennecott  production  from  its  Alaskan  mines. 

The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Granby,  Cananea,  Braden,  Cerro  de  Pasco,  and  Chile. 
As  a  matter  of  record,  however,  the  individual  figures 
are  given  after  the  total.  We  also  report  the  copper 
output  of  the  Boleo  and  Katanga  companies,  which  does 
not  come  to  the  United  States. 

MONTHLY  CRUDE-COPPER  PRODUCTION,   1919 
February 

Alaska  shipments 5,176,033 

Arizona: 

Arizona  Copper 3,360,000 

Calumet  &  Arizona 6,612.000 

Cons.  Ariz.  Smelting 1 ,000,000 

Inspiration 6,600,000 

Magma liVAll 

Miami 4,462,578 

New  Cornelia  (a) 2,01 4,000 

Old  Dominion 2,360.000 

Phelps  Dodge 7,410,000 

Ray    4,150,000 

Shattucic  Arizona 376, 1 66 

United  Verde 2,850,000 

United  Verde  Extension 1,239,120 

California: 

Mammoth 1,506,000 

Michigan: 

Calumet  &  Hecla 9.263,868 

Other  Lake  Superior  (6) 6,500,000 

Montana: 

Anaconda 12,400,000 

East  Butte 633,560 

Nevada: 

Mason  Valley 947,336 

Nevada  Cons 4, 1 50,000 

New  Mexico: 

Chine 3,552,676 

Utah^'copper 10,335,000 

Eastern  smelters  (6) 1,400,000 


March 

April 

1,471,398 

1,471.398 

2,800,000 
4,602,000 
720,000 
6,700,000 
1,000,212 

2.400,000 

3,822,000 

770.000 

6,900,000 

4,551,115 

1,980,000 

2,574,000 

6.434,000 

3,792,000 

2,452 

A'.i 

Ml 

4,489,748 

2,000,000 

2,385,000 

6,560,176 

3,650,000 

Ml 

Nil 

Nil 

1,475,000 

1,386,000 

9,652,053 
6,500,000 

8,554,113 
6,500,000 

13,900,000 
1,700,230 

13,750,000 
1,347,580 

.v.; 

3,650,000 

Nil 
3,763.000 

3,770,000 

3,498,747 

Total  reported 99,509,512       87,040.460 

Others,  estimated 12,140,000       15.000,000 

Total  United  States 111,649,512     102,040,460 

Imports:   Ore  and  concentrates,  etc 13,824,200       10,146,979 

Imports  in  blister,  etc 33,369,626       49,564,536 

Grandtotal 158,843,338     161,751.975 

British  Columijia: 

Granby  Cons 2,610,737       

Mexico: 

Boleo                             1,807,680 

Cananea.;.' 3,000,000 

Phelps  Dodge,  Mexican  properties 1,775,000 

Other  foreign : 

Cerro  de  Pasco 4,586,000 

Chile                              5,376,000 

Katanga.'.'    '. '. 3,877,890 

Backus*  Johnston 1,642,898 

(a)  Only  electrolytic  cathodes  are  entered 
copper  from  ores  sent  to  Calumet  &  .\rizona  s 


2,039,520 
3,200.000 
1,900,000 


4,838.000         2,780 

4,568.000        

3,262,800        

2,144,825        

^ew  Cornelia  also  produces  E 
Itery     (W  Estimated. 


"Nothing  Is  So  Local  as  not  to  be  of  some  general 
benefit." — (Lincoln).  Thrift  and  War  Savings  Stamps  not 
only  bring  individual  or  community  prosperity;  they  bring 
national  prosperity. 
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Labor  and  Gold  Mining  in  South  Africa 


An  excerpt  from  an  addre.ts  delivered  by  Sir  Evelyn 
A.  Wallers,  president  of  the  Transvaal  Chamber  of 
Mines,  at  the  annual  meeting  of  the  Chamber  of 
Mines,  Mar.  2i,  1919.  Labor  unrest,  decrease  in 
labor  efficiency,  and  the  increase  in  the  cost  of  min- 
ing and  milling  supplie.i  have  adversely  affected  the 
gold-mining  indu.<;try  in  all  parts  of  the  world. 
What  is  being  thought  about  this  situation  and 
what  is  being  done  in  other  gold-mining  countries 
are  of  vital  interest  to  our  oivn  gold  miners.  The 
address  is  a  well-balanced  statement  of  conditions 
in  the  most  important  gold-mining  area  in  the 
world.  The  difficulties  in  Sotith  Africa  find  a  some- 
what similar  parallel  is  our  own  gold-mining  areas, 
and  the  gold-mining  industry  there,  as  well  as 
here,  is  in  urgent  need  of  careful  fostering  if  it 
is  to  continue  to  hold  the  important  place  that  it 
has  iron  among  the  great  and  essential  industries. 

TODAY  we  are  as.sailed  on  every  side  with  new 
formulse  for  the  solution  and  removal  of  indus- 
trial unrest  and  discontent,  and  many  schemes  are 
put  before  us  of  a  more  or  less  revolutionary  character 
and  of  var>-ing  degrees  of  danger  and  complexity.  There 
may  be,  therefore,  a  tendency  for  the  issue  to  become 
confused,  and,  for  those  of  us  who  are  honestly  trying 
to  find  a  way  out,  to  feel  that  we  are  in  a  kind  of 
labyrinth.  In  that  condition  of  mind,  we  might  fall  into 
the  error  of  thinking  that  there  is  some  rapid  and 
drastic  method  of  upheaval  which  will  achieve  what  we 
all  desire;  in  other  words,  that  a  short  period  of  feverish 
thinking  and  doing  will  solve  the  problems.  I  am  con- 
vinced this  is  not  the  case  and  that  there  is  no  short-cut. 
Our  salvation,  employer  .and  employed,  lies  in  the  ap- 
parently simple  yet  really  very  difficult  work  of  build- 
ing, piece  by  piece,  with  great  persistenca  and  infinite 
patience,  upon  the  basis  of  steadily  developing  mutual 
understanding  and  desire  for  mutual  good  will.  Let  us 
make  no  mistake  about  it,  gentlemen.  Any  suggested 
panacea  for  our  troubles,  whether  it  comes  from  em- 
ployer or  employed,  that  leaves  out  this  essential  factor, 
will  never  prevail;  and  it  is  just  in  so  far  as  capital  and 
labor  in  this  industry  have  realized  this  great  truth, 
and  the  measure  in  which  we  have  jointly  carried  it  into 
effect,  that  we  shall  find  the  reason  for  Rny  degree  of 
improvement  in  our  industrial  atmosphere  that  may 
have  been  achieved. 

I  believe  the  more  complex  the  situation  .ippears,  and 
the  more  diverse  the  solutions  that  are  offered,  the  more 
necessary  is  it  for  us  to  gee  a  firm  hold  of  this  simple 
principle  that  must  be  in  our  hearts  as  well  as  in  our 
heads — a  constantly  deepening  sen.se  of  responsibility  in 
industry  to  one  another  and  to  the  community.  The 
joint  efforts  in  this  direction  of  the  workmen  in  this 
indu.str>-,  their  representatives,  and  ourselves,  have 
doubtless  on  many  o<'casions  failed  to  produce  the  re- 
sults hoped  for  and  d*sired  by  all  conccrnfd,  but.  never- 
theless, without  doubt  we  have  progressed  along  this 
line,  and  all  betterment  has  .'prung  from  it. 

The  first  and  vcr>'  important  step  was  the  initiation 
of  frequent  round-table  conferences,  where  facts,  opin- 
ions, and  views  are  franklv  and  openly  discussed  and 
set  out  for  analysis.    Here  is  to  be  found  the  beginning 


of  understanding,  the  commencement  of  a  knowledge  of 
one  another,  and.  what  is  perhaps  more  important,  a 
knowledge  of  ourselves,  and  here,  also,  is  the  start  made 
in  removing — even  though  it  be  but  a  little — that  ap- 
palling mutual  distrust  and  suspicion.  Personal  and 
direct  contact,  and  consequent  proper  understanding  be- 
tween employer  and  employed,  is  undoubtedly  the  secret 
of  success  in  any  business  enterprise,  and  is  one  of  the 
great  difficulties  with  which  we  are  faced  in  a  large 
industry  like  ours.  It  is  clearly  physically  impossible 
under  modern  industrial  conditions.  But  this  important 
fact  emerges,  however,  and  it  is  one  upon  which  I,  per- 
sonally, hold  verj'  strong  convictions :  that  is,  if  the  men 
who  are  responsible  for  and  have  been  placed  in  charge 
of  the  administration  of  industrj'  show  clearly  that 
their  line  of  thought  and  conduct  is  based  on  the  broad 
principles  I  have  mentioned,  that  influence  will  permeate 
the  whole  of  their  organization,  and  they  will  attract 
to  them,  and  see  that  they  get  in  the  various  degrees  of 
management  of  their  departments,  men  who  similarly 
hold  and  practice  those  principles.  And,  unfortunately, 
the  opposite  will  also  prevail  if  men  who  are  in  positions 
of  final  authority  have  lack  of  imagination,  and  insuffi- 
cient human  regard  for  those  who  work  with  them,  con- 
tinuing to  think  of  them  simply  as  cogs  in  the  industrial 
wheel.  They  are  a  menace  to  the  community,  because 
the  tone  they  set  and  the  influences  they  necessarily 
exert  have  far-reaching  results.  Our  responsibility 
as  employers,  therefore,  is  great. 

Danger  of  Extremists 

And  as  it  is  with  extremists  who  may  exist  among 
employers,  so  also  is  it  with  the  similar  type  of  man 
who  may  exist  among  employees.  His  line  of  thought 
and  action  is  also  extremely  inimical  to  the  interests 
of  his  fellow  workers  and  of  the  community  as  a  whole: 
he  persists  in  an  endeavor  to  discredit  the  intentions 
and  actions  of  the  employer  who  is  out  to  do  the  right 
thing;  he  is.  as  far  as  can  he  seen,  against  all  modera- 
tion, and  he  advises  his  fellow  workers  that  salvation 
is  only  to  be  found  in  extreme  and  revolutionary  meth- 
ods, regardless  of  discipline  and  of  law  and  order. 

I  have  referred  publicly  on  many  occasions  to  the 
extremists  among  employers  and  employee.^,  and  I  make 
no  apology  for  doing  so  again,  because  I  feel  that  they 
constitute  the  real  danger.  They  are  the  definite  ob- 
struction to  well-ordered,  well-considered  progress;  they 
seek  to  obscure  the  identity  of  interest  that  in  fact 
exists,  and  the  cooperation  between  employer  and  em- 
ployed that  must  be  realized  if  really  good  industrial 
and  social  conditions  are  tr  be  secured.  And  the.se 
things  cannot  and  will  not  be  obtained  except  as  a  result 
of  everybody  pulling  his  weight  in  the  boat.  It  is  fool- 
ish for  us  to  imagine  otherwise. 

The  aspirations  on  the  part  of  workmen  the  world 
over  toward  ren.sonable  working  hours,  the  maintenance 
of  good  wages,  and  a  definite  and  improved  status  in 
industry  are  perfectly  legitimate  and  right,  and  every 
thinking  man  in  the  employing  and  managing  sections 
of  the  community  re<-(>Knizes  that  fact. 

That  capital,  for  the  most  part,  has  been  in  the  past 
wanting  in  the  ronh/ntion  of  its  responsibility  in  these 
rpspe<'ts,  and  in  dth.T  even  more  important  aspects,  is 
unfortunately   tni-';    indeed,    the   industrial   and   social 
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atmosphere,  in  Europe  especially,  and  perhaps  here,  too, 
in  a  measure,  is  sufficiently  eloquent  evidence  of  that 
fact.  But  the  only  useful  purpose  we  can  serve  by  look- 
ing back  is  to  realize  our  errors.  The  period  of  enlight- 
enment that  has  come  has  surely  illumined  the  minds  of 
both  employers  and  employed,  enabling  us  to  see  clearly 
enough,  not  only  that  these  things  are  right  and  must 
be  done,  but  also  that  what  will  m.ake  the  doing  of  them 
possible  is  more  thoughtful,  better-organized  and  more 
scientific  management  on  our  part,  and  better  work,  in- 
creased loyalty,  and  greater  effort  on  the  part  of  those 
who  work  with  us.  There  lies  the  way,  I  am  convinced, 
to  the  working  hours  and  the  wage;  to  the  educational 
and  social  conditions  that  will  provide  reasonable  leisure 
and  comfort,  that  will  eliminate  the  fear  of  unemploy- 
ment that  at  present  wrongfully  hangs  over  the  heads 
of  many  men  and  women,  and  that  will  make  possible 
the  replacement  of  the  material  loss  and  destruction  due 
to  the  war,  and  the  successful  shouldering  of  the  pres- 
ent great  burden  of  debt. 

Hours  and  Wages 

Working  hours  and  vv'ages  in  industry  must  naturally 
be  taken  together  and  considered  broadly  as  one  ques- 
tion. It  may  be  that  in  our  industry  there  is  somewhat 
less  pressure  on  this  question,  because  our  wages  and 
general  48-hour  week,  together  with  our  holiday  scheme 
on  pay  for  all  employees,  and  other  working  and  living 
conditions,  are  probably  in  .advance  of  most  industries  in 
other  parts  of  the  world.  But  it  is,  nevertheless,  a  fact 
that  there  is  considerable  pressure  on  other  industries 
in  this  country  for  fewer  hours,  accompanied  by  either 
the  maintenance  of,  or  an  increase  of,  the  existing 
wage ;  and  as  most  industries  in  the  Union — and  its  pros- 
perity as  a  whole — are  allied  to  or  alternatively  rest 
upon  the  successful  carrying  on  of  the  mining  industry, 
it  is  vitally  necessary  for  us,  in  the  interest  of  all,  to 
study  the  question  with  the  utmost  care.  It  seems  to 
me  that  the  extraordinarily  high  and  far-reaching  de- 
mands that  are  being  put  forward  on  behalf  of  the 
employees  of  some  industries  cannot  have  received  the 
thorough  consideration  of  the  unions  that  are  urging 
them,  because  I  know  that  in  the  unions  there  are  very 
many  men  who  are  keen  students  of  industrial  and  social 
problems.  It  is  therefore  inconceivable  to  me  that  they 
will  fail  to  realize  the  extreme  danger  of  acting  as  if 
there  were  an  unlimited  margin  in  any  industry,  or  in 
the  wealth  of  the  communi'-y,  from  which  increases  in 
wages  and  reduction  in  production,  through  shorter 
hours,  can  be  met. 

A  recent  statement  by  the  Right  Hon.  J.  H.  Thomas, 
M.P.,  the  leader  of  the  British  railway  men,  on  this 
same  subject  must  have  been  widely  read  and  com- 
mented on.     You  will  remember  that  he  said: 

"...  People  who  tell  you  there  is  unlimited 
wealth  somewhere,  which  you  will  collect  if  you  can 
only  find  the  key,  are  leading  you  on  a  false  path.  The 
truth  is  that  the  only  wealth  is  the  wealth  we  produce, 
and  unless  we  keep  that  fact  clearly  in  mind  we  are 
going  headlong  to  disaster." 

That  is  a  strong  statement,  but,  I  think,  a  very  true 
one,  because  increased  wages  clearly  must  be  met  out 
of  increased  production  or  increased  efficiency. 

It  is  sometimes  argued  that  shorter  hours  mean 
greater  production ;  and  it  is  without  doubt  that  the 
long  hours  worked  in  industry  in  years  gone  by  were 
wrong  and  unsound  in  the  extreme.     Marked  improve- 


ment has,  however,  been  made  since  then,  and  obviously, 
with  a  continued  reduction  of  working  hours,  a  stage 
is  reached  when  any  further  decrease  means  a  reduction 
in  production  per  man  employed.  In  most  industries, 
of  course,  an  increase  in  wages  is  followed  by  an  in- 
crease in  the  cost  of  commodities  produced,  and  a 
vicious  circle  is  then  enteretl  where  further  rises  in  the 
cost  of  living  follow  upon  increases  in  wages.  And, 
besides  the  effect  of  an  increase  in  wages  in  itself  auto- 
matically producing  an  increase  in  prices,  it  must  always 
be  remembered  that  the  commercial  community,  when 
the  cost  of  the  goods  it  sells  or  its  own  working  costs 
increase,  usually  adds  somewhat  more  than  this  in- 
creased cost  to  the  price  at  which  it  retails  the  goods  to 
the  community.  The  figures  just  published  by  the  Cost 
of  Living  Commission  show  this  very  plainly:  what- 
ever increase  took  place  in  the  cost  of  living  of  the  in- 
dividual merchants,  in  the  working  costs,  and  in  the 
cost  of  thsir  goods  to  them,  it  appears  plain  from  these 
figures  that  considerably  more  than  the  equivalent  was 
obtained  from  the  community,  more  particularly  by  the 
wholesale  merchants. 

It  may  be  suggested  that  to  prevent  such  exactions 
the  government  or  the  comm.unity  should  undertake  all 
the  services  at  present  rendered  by  these  individuals, 
but  I  am  sure  that  this  procedure  would  not  meet  the  dif- 
ficulty. Instead  of  excessive  individual  profits  we  should 
then  run  a  great  risk  of  waste  and  inefficiency  ensuing. 
The  correct  procedure,  to  my  mind,  is,  while  maintain- 
ing the  initiative  and  efficiency  (in  individual  busi- 
nesses) which  are  admittedly  obtained  by  the  present 
system,  to  provide  government  with  the  necessary  as- 
sistance that  would  enable  producers  and  consumers  to 
eliminate  the  unnecessary  middlemen  organizations 
which,  in  too  great  a  measure,  interpose  themselves  be- 
tween the  two,  and  by  legislation  to  prevent  the  ex- 
ploitation of  the  community. 

For  reasons  which  will  be  clear  when  considering  the 
effect  of  increases  in  wages  on  the  gold-mining  industry, 
it  is  peculiarly  important  from  the  point  of  view  of  that 
industry  that  unnecessary  increases  in  prices  of  com- 
modities should  be  prevented,  whether  in  the  case  of 
the  stores  purchased  by  the  industry  itself  or  in  the 
goods  consumed  by  its  employees.  Increases  in  the 
prices  of  the  latter  produce  a  demand  for  higher  wages, 
the  effect  of  which  will  presently  be  discussed.  I  state 
elsewhere  that  the  increased  cost  of  the  stores  consumed 
by  the  mining  industry  at  the  present  time,  as  compared 
with  their  cost  before  the  war,  was  about  £4,000,000 
per  annum.  No  doubt  the  greater  part  of  this  is  un- 
avoidable increase  due  to  war  conditions  (some  of  it 
being  caused  by  necessary  increases  in  wages  in  other 
countries),  but  an  appreciable  portion  is  an  increase  due 
not  so  much  to  profiteering  on  the  part  of  manufac- 
turers (certainly  not  the  mining  material  merchants), 
but  to  inter-trading  between  agents.  The  more  one 
considers  the  effect  of  profiteering  and  high  cost  of 
living  on  the  industry,  the  more  evident  it  becomes  that 
the  interests  of  the  gold-mining  industry  and  its  em- 
ployees are  more  identical  in  these  respects  than  the 
interests  of  the  employers  and  employees  in  almost  any 
other  industry. 

Reverting  again  to  the  vicious  circle  in  which  in- 
creased costs  of  commodities  follow  upon  each  increase 
in  wages,  it  is  probably  true  that  when  purely  internal 
trade  only  is  concerned,  and  there  are  equal  real  wages 
throughout  the  country,  this  process  could  go  on  for  a 
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long  time  without  .serious  'iijury,  and  possibly  without 
greatly  affecting  production.  When,  howe%'er,  the  trade 
in  question  is  largely  an  export  trade,  then  clearly,  un- 
less the  workers  in  the  competing  countries  are  em- 
ployed under  equivalent  conditions,  large  increases  in 
wages  and  costs  will  speedily  destroy  that  trade.  And 
even  more  clear  than  this  export  trade  position  is  the 
position  of  an  industry  like  the  gold-mining  industry 
where  extra  costs  cannot  be  "passed  on,"  owing  to  the 
fixed  price  of  gold.  If  our  increased  wages  are  not  met 
by  increased  production  of  efficiency,  they  must  clearly 
be  provided  out  of  some  existing  margin  of  profit — or 
they  cannot  be  paid.  Were  it  possible  to  increase  effi- 
ciency and  the  rate  of  production  per  unit  employed, 
such  a  margin  might  be  created. 

Equally  clear  is  the  position  of  our  mining  industry 
on  the  question  of  fewer  working  hours.  We  know  that 
it  is  necessary  in  underground  working  to  get  through 
certain  definite  tasks  each  dp.y  in  order  that  the  round 
of  mining  operations  may  be  completed.  In  our  under- 
ground work,  as  you  know,  natives  are  employed  on  the 
breaking  of  the  rock,  and  they  are  not  permitted  to  com- 
mence work  until  the  working  places  have  been  ex- 
amined by  the  European  gangers  to  insure  safety, 
and,  further,  the  native  workmen  have  to  cease  working 
before  the  end  of  the  shift  and  in  sufliicient  time  to 
allow  of  charging  up  and  blasting.  The  result,  there- 
fore, is  that  their  actual  working  time  on  drilling  the 
rock  which  must  be  broken  in  order  to  maintain  opera- 
tions is  surprisingly  short. 

I  would  not  say  for  a  moment  that  we  have  yet  done 
all  that  it  is  possible  to  do  in  the  way  of  improving  our 
efficiency  of  administration  and  the  utilization  of  ex- 
plosives and  stores,  but  our  margin  in  this  respect  is 
probably  not  great.  But  the  point,  therefore,  is  this? — 
that  unless  our  decreased  working  hours  and  our  in- 
creased wages  are  accompanied  by  increased  production 
and  efficiency,  they  clearly  have  to  be  met  out  of  the 
dividends  paid  to  .shareholders  in  our  industry.  It  is 
a  fact,  however,  that  a  considerable  portion  of  the  Rand 
shareholders'  dividends  are,  unfortunately,  either  prac- 
tically or  actually  non-existent,  and  it  is  not  necessary 
for  me  to  elaborate  that  point;  and  even  taking  the  in- 
dustry as  a  whole  you  will  find  on  investigation  that  it 
i.s  now  paying  under  2i%  on  the  capital  that  has  been 
invested  in  it. 

Happily,  the  substantial  increases  in  wages,  the  re- 
duction in  working  hours,  and  the  war  bonuses,  etc., 
paid  during  the  last  few  years  have  not,  so  far,  resulted 
in  the  closing  down  of  any  mines;  but  so  far  as  our 
information  goes  at  pre.sent  we  have  certainly  pushe<l 
matters  in  the  interests  of  our  employees  to  the  limit 
that  is  justifiable  for  their  sake  and  for  the  sake  of  the 
community  as  a  whole;  and  I  shall  pre.sently  give  you 
some  figures  which  indicate  the  significant  and  great 
reduction  in  working  profits  earned  and  dividends  paid 
by  the  gold-mining  industry. 

In  some  cases  the  position  has  been  partially  met  by 
working  only  the  richer  ore  in  the  mines,  or  by  working 
it  in  a  greater  proportion  than  would  otherwise  have 
been  done,  thus  shortening  the  life  of  the  industry.  This 
i.s  a  seriou.s  state  "f  affairs,  to  which  I  have  referred 
before  on  many  ocra.sions,  and  is,  I  am  sure,  clearly 
realized  V)y  our  employees  and  the  community  generally. 
I  am  convinced,  therefore,  that  on  these  important  ques- 
tions of  working  hours  and  wagrs  we  must  all  proceed 
with  extreme  caution  and  moderution.  and  I  submit  that 


we  are  today  able  to  do  so  because,  on  the  whole,  our 
conditions  in  these  respects  are  good. 

Industrial  Unionism  and  Control  of  Industry 

A  feature  of  the  labor  movement  today  which  is  com- 
ing into  considerable  prominence,  and  to  which  I  should 
like  to  refer  for  a  moment,  is  the  indication  by  some 
leaders  of  trades  unions  that  what  is  known  as  indus- 
trial unionism  is  the  right  objective  for  workmen  and 
that  following  it  in  sequence  will  come  the  control  and 
management  of  industries  by  the  employees  in  those 
industries.  Those  views  are  usually  accompanied  by  the 
opinion  that  the  employing  and  managing  sections  of 
the  community  should  be  "eliminated."  I  have  had  the 
opportunity  of  discussing  these  questions  with  trade 
unionists  who  support  them,  and  I  have  read  as  much 
as  I  have  been  able  to  about  them  during  the  past  six 
months  or  so.  I  am  bound  to  say  that  I  doubt  if  the 
views  current  at  the  present  time  on  these  subjects  have 
been  thoroughly  digested  by  those  who  put  them  for- 
ward, and  I  hold  to  my  view  that  neither  side — 
neither  capital  nor  labor — can  carry  on  without  the 
other,  that  there  is  definite  identity  of  interest,  and  that 
justice  and  common  sense  will  prevail  in  the  joint  work- 
ing of  that  interest.  The  qjestion  of  industrial  union- 
ism or  an  amalgamation  of  unions  is,  naturally,  a  matter 
for  the  unions  themselves  to  decide;  but  I  imagine  the 
breaking  down  of  old-established  barriers  between  craft 
unions  is  a  subject  that  will  require  a  good  deal  of 
thought  and  attention  on  the  part  of  workmen,  and  take 
a  good  deal  of  time. 

The  initiative  by  which  industries  are  started  and 
expanded  is,  as  a  rule,  the  initiative  of  capital  and  the 
employer,  and  withtut  it,  I  venture  to  think,  any  country 
would  be  in  a  state  of  stagnation.  The  system  upon 
which  industrj'  is  based  is  undoubtedly  susceptible  of 
much  abuse,  and  has,  indeed,  produced  in  many  cases 
conditions  that  have  been  unfair  to  workmen,  but  al- 
though it  has  worked  badly  in  those  instances,  it  has 
nevertheless  worked,  and  >s,  and  will  prove  to  be,  I 
firmly  believe,  capable  of  such  improvement  as  will  pro- 
vide, for  all  concerned,  proper  and  just  conditions  of 
living,  if  employer  and  employed  together  proceed  on 
well-considered  lines.  The  substitutes  that  have  been 
put  forward  for  the  existing  basis  upon  which  industry 
works  have  always,  it  seems  to  me,  been  stated  in  some- 
what vague  and  uncertain  terms,  and  the  comment  that 
has  been  made  upon  them  is,  I  think,  fair  comment, 
nemely,  that  a  new  heaven  and  a  new  earth  cannot  be 
achieved  by  a  rapid  process  of  "house-breaking  followed 
by  jerry-building." 

The  Lesson  of  Russia 

Is  it  not  a  fact  beyond  dispute  that  today  in  various 
parts  of  Europe  to  some  extent,  but  particularly  in 
Ru.ssia,  is  being  carried  out  an  experiment  on  a  huge 
scale  of  extreme  social  and  industrial  revolutionary 
methods?  And  with  what  tragic  results  to  all  con- 
cerned I  Those  unfortunate  people,  living  and  working 
under  conditions  that  must  have  been  monstrou.sly  un- 
just, and  with  hundreds  of  years  of  similar  oppression 
behind  them,  were  genuinely  seeking  to  find  a  way  out. 
The  leaders  who  eventually  arose  were  the  wrong  ones, 
and  step  by  step  the  full  extent  of  the  calamity  has  been 
realized,  until  to<lay  the  condition  overshadowing  all 
others  resulting  from  chaos  is  the  .starvation  that  breeds 
madness — and  that  in  countries   teeming  with   popula- 
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tion  and  extraordinarily  b!?ssed  in  natural  resources. 
Surely  we  should  believe  that  it  is  not  for  nothing  that 
this  tragedy  is  being  worked  out,  but  rather  that  it  is 
for  the  purpose  of  impressing  upon  us  all,  employers  and 
employed  alike,  certain  lessons  that  stand  out  in  the 
most  vivid  and  striking  manner. 

Distribution  of  Wealth 

While  on  this  subject  generally,  there  is  another  point 
that  I  would  like  to  refer  to  briefly,  and  that  is  the  con- 
tention on  the  part  of  some  of  the  leaders  of  the  labor 
movement  that  the  distribution  of  wealth  among  the 
inhabitants  of  South  Africa — I  presume  the  white  in- 
habitants are  referred  to — is  extraordinarily  unfair  and 
unequal.  I  have  no  doubt  the  amassing  of  huge  fortunes 
by  individuals  in  this  or  in  rny  other  country  that  may 
have  happened  in  the  past  will  be  taken  care  of  by  taxa- 
tion or  other  means  in  the  future,  but  let  us  look  at  the 
facts  that  emerge  clearly  from  a  perusal  of  the  Income 
Tax  Commissioner's  figures  in  this  country.  You  will 
find  that,  whatever  is  the  position  elsewhere,  this  par- 
ticular idea  of  the  unequal  distribution  of  wealth  is 
much  exaggerated,  so  far  as  South  Africa  is  concerned, 
because,  as  you  will  notice,  if  the  excess  over  £300  of 
all  South  African  incomes,  including  the  incomes  of  com- 
panies, is  taken  and  distributed  over  the  whole  adult 
European  male  population,  the  result  of  that  distribu- 
tion would  be  an  addition  of  approximately  £105  per 
annum  to  the  then  existing  income  of  each.  And  this 
calculation  leaves  out  of  account  the  single  woman,  who 
is  surely  entitled  to  her  share,  and  the  native  inhab- 
itant of  this  country,  who  also  must  not  be  overlooked. 

Unemployment 

As  regards  the  problem  of  unemployment,  it  appears 
to  me  that  the  question  should  be  considered  in  two 
sections;  first,  unemploj-ment  which  arises  in  normal 
times,  and,  second,  that  which  will  occur  through  the 
"carry  over"  from  war  to  peace.  The  gold-mining  in- 
dustry, if  it  has  a  reasonably  adequate  supply  of  native 
labor,  is  in  the  satisfactory  position  of  maintaining  the 
number  of  Europeans  who  were  employed  under  normal 
conditions  (prior  to  the  war),  and,  indeed,  would  be 
able  to  provide  employment  for  an  even  greater  number 
than  that  indicated  if  it  had  in  its  employ  also  an  in- 
creased force  of  native  workmen.  As  regards  the  sec- 
ond class  of  unemployment — unemployment  following 
the  war — this  is  clearly  a  national  question,  and  like  the 
necessity  of  an  unemployment  insurance  fund,  must  cer- 
tainly be  dealt  with  by  the  state  and  community  as  a 
whole. 

Industri.^l  Conferences 

I  do  hope  that  the  necessary  series  of  industrial 
commissions  and  conferences  will  take  place,  with  equal 
representation  of  employers  and  employed;  because  in 
completing  my  remarks  on  these  vital  subjects  I  would 
reaflJirm  with  all  earnestness  to  you,  and  to  the  men 
with  whom  we  work,  the  belief  that  it  is  possible  to 
achieve  by  cooperation  between  employers  and  employed 
all  the  good  results  that  are  promised  by  the  advocates 
of  extreme  and  revolutionary  schemes,  and  to  do  so 
without  destroying  and  disorganizing  industry  and  the 
peace  and  prosperity  of  all.  And  the  starting  point  and 
the  basis  are  to  be  found  along  the  lines  of  the  principle 
I  put  to  you  at  the  beginning  of  this  address,  and  to 
which — I  fear  after  considerable  digression  on  my  part 


— we  return:  that  is,  the  development  of  mutual  good 
will  and  the  realization  of  joint  responsibility. 

Fortunately  we  were  able  to  start  the  method  of 
round-table  conferences — the  initiation  of  conciliation 
and  reference  boards — some  years  ago,  and  from  what 
I  have  said  you  will  realize  that  in  my  view  the  fact 
that  w€  are  perhaps  somewhat  ahead  of  industries  in 
other  parts  of  the  world  in  regard  to  working  hours, 
working  conditions,  minimum  rates  of  pay,  and  holi- 
days to  all  employees  is  entirely  to  be  attributed  to  that 
beginning  in  mutual  understanding  and  the  realization 
of  one  another's  difficulties  and  points  of  view.  The 
greater  part  of  our  time  throughout  the  year  has  natu- 
rally been  employed  in  the  adjustment  and  settlement  of 
those  industrial  matters,  and  I  do  not  purpose  to  refer 
to  all  the  particular  pieces  of  work  in  detail.  Broadly 
speaking,  there  has  been  a  steady  improvement  in  con- 
ditions right  along  the  line. 

Since  the  adoption  of  the  board-of-reference  principle, 
there  have  been  a  great  number  of  meetings  of  these 
boards  of  reference  and  conciliation,  and,  on  the  whole, 
the  principle  has  worked  well.  Owing,  I  think,  largely 
to  the  want  of  proper  understanding  of  the  details  of 
the  agreement  between  the  unions  and  the  Chamber,  a 
few  instances  arose  during  the  year  where  employees 
ceased  work  without  submitting  the  matter  in  dispute 
to  a  board,  as  required  by  the  agreement.  As  a  result, 
we  held  a  conference  consisting  of  a  large  number  of 
representatives  of  the  executives  of  the  various  unions 
affiliated  with  the  South  African  Industrial  Federation, 
at  which  the  point  was  fully  discussed.  We  wished  to 
ascertain  definitely  whether  the  unions  desired  to  con- 
tinue this  valuable  board-of-reference  principle,  and  the 
representatives  of  the  various  unions  unanimously  re- 
aflJirmed  that  boards  of  reference  should  be  held  before 
any  drastic  action,  such  as  a  strike,  took  place.  Since 
that  conference  there  have  been,  perhaps,  one  or  two 
instances  where  work  has  been  stopped  in  the  same  way, 
but  there  are  clear  indications  that  the  position  has  be- 
come better  understood,  and  that  in  future  the  agree- 
ment will  be  carried  out. 

Apart  from  the  great  usefulness  they  have  attained 
in  the  settlement  of  disputes,  one  has  been  impressed 
with  the  great  educative  value  of  these  reference  boards 
on  employer  and  employee  alike,  a  result  that  is  bound 
to  ensue  when  men  sit  down  with  a  sincere  desire  to 
achieve  a  fair  settlement  and  thereby  gain  not  only 
greater  knowledge  of  one  another's  difficulties  but  in- 
creased mutual  respect. 

The  Year's  Operations 

The  cessation  of  hostilities  has  not  brought  about  any 
immediate  relief  to  the  gold  mines  so  far  as  war  costs 
are  concerned.  At  each  successive  annual  meeting  of 
the  Chamber  since  the  outbreak  of  the  war,  I  have  set 
out  briefly  the  burden  of  costs  borne  by  the  industrj'  as 
compared  with  pre-war  conditions.  The  year  1918  has 
shown  a  marked  increase  in  that  burden,  which  at  a 
moderate  estimate  amounts  to  not  less  than  £6,000,000 
per  annum,  made  up  as  follows: 

Incrca.'secl  cost  of  mining  supplies £4.000.000 

Incriascil   gold  realization   charges 400,000 

War  bonus  and  increases  in  wages 1,000.000 

Allowances  to  employees  on  active  service....  200.000 

War    levy    r 400.000 

Total     r £6.000.000 

The  effect  of  these  increases  on  the  prosperity  of  the 
industrv  was  also  more  marked  in   1918  than  in  anv 
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previous  year.  The  dividends  declared  by  the  Wit- 
watersrand  Gold  Mines  in  1918  amounted  to  only  £5,- 
144,077.  compared  with  £8.073,436  in  1914.  Analyzing 
the  dividends  declared  as  between  the  Far  East  Rand 
mines  and  the  remainder  of  the  Witwatersrand,  the 
heavy  fall  in  dividends  becomes  still  more  evident.  In 
19 J  4.  of  the  total  dividends  declared,  £8,073,436,  the  sum 
of  £6,357,933  was  by  mines  other  than  those  of  the  Far 
East  Rand.  In  1918.  those  same  mines  declared  divi- 
dends of  only  £1,929,430 — a  hopelessly  inadequate  re- 
turn on  the  capital  invested  in  them. 

The  working  profits  have  decreased  from  £11,553,697 
in  1914  to  £7,500,270  in  1918,  and  from  9s.  to  6s.  per 
ton.  Working  costs  have  increased  from  17s.  Id.  in 
1914  to  21s.  7d.  in  1918,  and  the  total  costs  from  £21,- 
943,692  in  1914  to  £26,848,547  in  1918.  It  is  true  that 
this  increase  in  working  costs  (most  of  which  are  ex- 
pended on  the  Witwatersrand),  coupled  with  the  distri- 
bution of  war  expenditure  on  supplies,  separation  al- 
lowances, and  other  charges,  has  resulted  in  the  un- 
precedented prosperity  of  the  community,  and  we  have 
certainly  thus  expended  in  working  costs  an  additional 
sum  of  at  least  fifteen  millions  sterling  during  the 
period  of  the  war,  assuming  equal  tonnages  treated. 
It  is,  however,  a  short-sighted  view  which  considers  that 
the  elimination  of  a  reasonable  profit  to  the  shareholder 
by  the  distribution  of  that  profit  in  costs  is  really  a 
satisfactorj-  position,  more  especially  when  it  is  remem- 
bered that  in  many  cases  the  continuation  of  operations 
by  the  mines  has  been  possible  only  by  a  policy  of  ex- 
tracting the  richer  ore  in  too  large  a  proportion,  thus 
shortening  the  lives  of  the  mines,  and,  in  the  long 
run,  the  life  of  the  community.  The  output  for  the 
Transvaal,  at  £35,768,688,  unfortunately  shows  a  further 
reduction  of  over  two  and  a  half  millions  compared  with 
the  previous  year. 

Our  efforts  to  obtain  some  relief  from  the  Union  and 
Imperial  governments  have  been,  so  far,  unsuccessful. 
The  report  of  the  Gold  Production  Committee  appointed 
by  the  Imperial  government  was,  to  say  the  least  of  it, 
disappointing  from  our  point  of  view,  and  might  fairly 
be  thought  to  indicate  a  distinct  want  of  appreciation  on 
the  part  of  the  committee  of  the  peculiar  difficulties  and 
disabilities  of  the  gold-mining  industry  of  the  empire. 
Although  the  continuance  of  the  gold  mines  at  full  pres- 
sure was  urged,  and  undoubtedly  was  of  the  greatest 
importance  during  the  war,  no  relief  of  the  heavy 
burdens  peculiar  to  the  industry  will  apparently  be 
granted. 

It  is  difficult  to  bring  home  to  the  public  that  gold 
mining,  far  from  being  an  exceedingly  lucrative  in- 
dustr>',  as.sociated  apparently  in  the  minds  of  many 
people  with  huge  fortunes,  is  an  industry  extraordi- 
narily unfavorably  situated  at  a  time  of  rising  prices, 
and  therefore  an  indu.stry  which,  if  its  energetic  con- 
tinuance i.x  desired,  must  be  specially  fostered  and  en- 
couraged at  such  periods. 


Canadian  Mining  Institute 

The  Briti.sh  Columbia  branch  of  the  Canadian  Mining 
Insititute  is  being  reorganized  by  H.  Mortimer-Lamb, 
secretao'-treasurer  of  the  Institute,  who  is  making  a 
tour  of  the  province.  It  is  proposed  that  the  existing 
single  provincial  organization  be  dividetl  into  four  dis- 
tinct branches,  representativt  of  Vancouver  Island  and 
district,  Victoria  and  district,  Nelson  and  district,  and 


Prince  Rupert  and  district.  Each  will  be  charged  with 
responsibility  in  connection  with  the  promotion  of  the 
best  interests  of  the  mining  industry  within  the  limits 
of  its  territory. 

Attention  also  is  being  given  the  matter  of  the  annual 
Institute  meetings,  which  hitherto  have  taken  place  in 
Eastern  Canada.  As  it  has  been  difficult  for  many 
Western  members  to  make  the  transcontinental  trip  for 
a  meeting  of  two  or  three  days,  it  is  proposed  that  there 
shall  be  an  annual  meeting  in  the  West. 


Trail  Smeltery  Ore  Charges 

The   management   of   the    Consolidated    Mining    and 
Smelting  Co.  has  issued  a  circular  under  date  of  Apr.  23, 
1919,  announcing  a  reduction  of  ore  treatment  rates  at 
the  Trail  Smelter>-.    It  reads  as  follows: 
To  Lead  Ore  Shippers: 

Schedule  B.  lead-ore  rates,  provides  for  adjust- 
ment of  the  base  rate  up  or  down  on  the  increase 
or  decrease  in  the  prices  of  coke  or  labor  as  follows: 
On  the  price  of  coke,  25%  of  the  increase  or  de- 
crease per  ton. 

On  the  price  of  labor  per  shift,  Uc.  per  ton  for 
each  Ic.  charge  per  shift. 

The  last  adjustment  was  an  increase  effective 
Aug.  1,  1918,  as  outlined  in  our  circular  of 
Aug.  27,  1918,  which  amounted  to  80c.  per  ton. 

The  price  of  coke  has  advanced  since  then  40c. 
per  ton,  which  indicates  an  increase  of  10c.  per  ton 
of  ore. 

The  price  of  labor  has  decreased  since  then 
.3646c.  per  shift,  which  indicates  a  decrease  of  .55c. 
per  ton  of  ore. 

The  prevailing  base  rate  of  $8.30  per  ton  will 
be  reduced,  effective  Apr.  15,  1919,  45c.  per  ton,  or 
from  $8.30  to  $7.85  per  ton  of  ore. 
Since  the  beginning  of  the  year  54  rnines  have  shipped 
ore  to  the  Trail  Smeltery.    The  total  number  of  tons  of 
ore  shipped  for  the  period  is  117,964.     During  the  week 
ending  Apr.  21  last,  a  total  of  7420  tons  was  shipped  to 
the  plant.    Following  are  the  shipments  from  the  various 
districts  for  the  year  to  date:    Boundary  district,  22,832 
tons;  East  Kootenay,  111,120;  Nelson  and  Salmo,  446; 
Rossland,  38,825;  Slocan  and  Ainsworth,  $366;  Amer- 
ican Mines,  186,  and  miscellaneous,  113. 


Oil   Development  in  New  Guinea 

As  the  discover!,'  of  oil  in  commercial  quantities  in 
Papua  would  be  of  considerable  advantage  to  British 
naval  and  mercantile  interests,  negotiations  have  been 
proceeding  between  the  commonwealth  and  Imperial 
governments  for  expediting  the  development  of  the  oil 
fields  on  a  mutual  basis.  The  Minister  for  Home  and 
Territories  recently  announced  that  a  satisfactorj*  ar- 
rangement had  been  reached  whereby  each  govern- 
ment will  contribute  £50,000  for  testing  areas  where 
oil  is  believed  to  exist.  British  experts  are  to  visit 
Australia  and  Papua. 


French  Imports  of  Spelter,  according  to  the  Ironmonger, 
amounted  to  2416  metric  tons  in  January,  1919,  compared 
with  14.13  metric  tons  in  January,  1918,  and  3408  metric 
tons  in  January,  1917.  Zinc  ore  imported  in  January  of 
1919.  1918,  and  1917  amounted  to  4989,  2640,  and  2619 
metric  tons,  respectively. 
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iiiiiiniiniiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiitiMiiiiiiii': 


The  "Big  Bend"  Situation 

The  Mexican  situation  is  at  present  attracting  gen- 
eral public  attention ;  but  there  is  one  phase  which  has 
received  only  an  occasional  half  column  in  the  local 
papers  and  does  not  seem  to  reach  the  deeper  news  chan- 
nels.   I  refer  to  the  "Big  Bend"  border  situation. 

The  "Big  Bend"  is  the  elbow  formed  by  the  Rio 
Grande  River.  It  is  part  of  the  boundary  between  the 
United  States  and  Mexico,  is  about  60  miles  east  of  El 
Paso,  Tex.,  and  extends  to  within  approximately  60 
miles  west  of  Del  Rio,  Tex.  It  is  covered  on  the  Amer- 
ican side  by  the  counties  of  Presidio  and  Brewster,  and 
on  the  Mexican  side  by  the  states  of  Chihuahua  and 
Coahuila.  The  boundary  line  here  lies  from  30  to  100 
miles  south  of  the  Southern  Pacific  R.R.  This  railroad 
is  the  dividing  line  that  separates  this  country  from  the 
rest  of  civilization.  Once  one  leaves  the  railroad  going 
south,  he  is  in  the  wilderness  and  cut  off  from  the  out- 
side world,  and  until  he  once  more  gets  in  contact  with 
this  artery  of  civilization  he  is  out  of  touch  with  the 
world.  These  conditions  lend  themselves  propitiously  to 
the  creation  of  the  existing  situation. 

It  is  here  that  some  of  the  ammunition  (contraband) 
sold  to  the  Mexicans  is  sent  across  the  line.  It  is  here 
that  the  Mexicans  bring  their  stolen  silver  bullion  and 
■  other  loot  to  exchange  for  money,  or — what  they  much 
prefer — clothes,  ammunition,  and  food.  Do  not  under- 
stand from  this  that  the  American  Government  is  not 
cognizant  of  these  conditions;  it  is,  and  is  patrolling 
this  bit  of  boarder,  in  a  most  efficient  manner,  with 
United  States  cavalry;  but  there  are  several  hundred 
miles  of  this  frontier.  It  is  very  rough ;  it  is  barren  and 
arid,  and  long  distances  intervene  between  watering 
places.  Also,  it  is  unsettled  and  largely  unfenced. 
Nevertheless,  the  vigilance  of  the  American  soldiers  has 
materially  lessened  this  traffic.  The  Mexicans  resent 
this  and  retaliate  by  making  raids  to  gather  horses  and 
cattle  from  the  United  States  side,  and,  when  oppor- 
tunity offers  or  necessity  drives,  to  kill  and  rob  the 
lone  ranchman  or  traveler. 

Twice  within  the  last  six  weeks  such  raids  have  oc- 
curred, and  here  is  the  interesting  part:  As  soon  as 
they  were  discovered  by  the  Americans — and  this  was 
within  a  few  hours  after  the  raid  occurred — a  punitive 
expedition  was  dispatched  to  recover  the  loot.  The 
marauders  were  found,  and  on  both  occasions  a  skirmish 
ensued  in  which  several  bandits  were  killed  (fortunately 
no  Americans  were  hurt) ,  and  after  the  smoke  cleared 
away  the  stolen  stock  was  recovered  and  returned.  An- 
other interesting  fact  is  that  one  of  the  raids  was,  ac- 
cording to  common  report,  headed  by  a  Villista  leader 
and  the  other  by  a  Carranzista  colonel. 

Within  the  last  six  weeks  an  armed  force  has  made 
incursions  into  Mexico  in  quest  of  outlaws,  and  on  both 
occasions  some  of  the  raiders  were  killed.  Far  be  it 
from  me  to  decry  or  criticise  these  actions.  I  think 
that  they  are  necessarj'  under  the  existing  circumstances, 
but  it  is  too  bad  that  these  conditions  exist.     I  have 


mentioned  only  two  of  these  occurrences,  but  the  out- 
lawry has  been  going  on  for  the  last  three  years. 

Existing  conditions  are  to  be  attributed  to  the 
fact  that  the  lawless  element  of  Mexico  has  been  passing 
backward  and  forward  across  the  border  ever  since  the 
Mexican  trouble  started,  and  the  marauders  have  been, 
little  by  little,  practicing  their  bad  habits  on  the  United 
States  side  of  the  line.  In  their  ovra  country  all  is 
fish  that  comes  to  their  net;  no  person  or  property  is 
exempt  from  their  depredations,  if  they  are  able  to  de- 
spoil the  victims  and  escape  with  the  loot.  At  first  they 
found  that  they  could  use  the  same  tactics  on  this 
side.  When  they  discovered  a  good  horse  or  an  unpro- 
tected individual  they  took  the  former  or  robbed  and 
sometimes  killed  the  latter.  And  all  factions  on  the 
Mexican  side  are  apparently  equally  guilty,  both  Villista 
and  Carranzista  adherents — the  opportunity  is  all  that 
they  required. 

So  far  as  I  can  see,  there  is  only  one  way  to  stop  this, 
and  that  is  to  strike  at  the  root  of  the  trouble  and  re- 
store law  and  order  in  Mexico.  As  it  is,  it  is  only  the 
lawless  ones  that  cause  this  trouble,  but  it  is  equally 
the  fact  that  all  parties  bearing  arms  at  this  time  in 
Mexico  are  lawless. 

Twelve  years  ago  I  was  in  this  same  vicinity  on  the 
Mexican  side  of  the  line,  and  my  person  and  property 
were  as  safe  as  they  would  he  in  any  part  of  the  United 
States.  Today,  were  I  to  cross  the  line  I  would  be  ex- 
tremely lucky  if  I  were  not  killed  within  24  hours  after 
crossing  the  border.  Z.  Z. 

El  Paso,  Tex.,  Apr.  26,   1919. 


Occurrence  of  Gold  in  Sulphide  Ore 

In  the  Journal  for  Nov.  24,  1917,  in  the  article  on 
"Solving  the  Ore-Treatment  Problem  at  the  White  Caps 
Mine,"  by  John  G.  Kirchen,  reference  is  made  to  the 
occurrence  of  the  gold  in  the  sulphide  ores  from  that 
mine.  As  recorded  in  that  article  the  conclusions 
reached  regarding  the  occurrence  of  the  gold  were  as 
follows:  (1)  The  gold  is  not  in  a  free  state;  (2)  the 
gold  is  not  in  the  form  of  a  telluride;  (3)  the  gold  is 
possibly  in  the  form  of  a  manganese  compound. 

Work  was  undertaken  in  1917  at  the  Mackay  School 
of  Mines  to  determine,  if  possible,  how  the  gold  does 
occur  in  this  ore.  It  was  necessary  to  discontinue  the 
investigations  of  the  problem  before  all  the  tests  were 
completed,  owing  to  the  war  work  assumed  by  the  metal- 
lurgy department.  The  following  tests  were  run  on 
high-grade  ore  from  the  White  Caps  mine.  This  ore  as- 
sayed $275  in  gold  and  4  oz.  silver  to  the  ton.  The  ore 
had  a  pronounced  cellular  structure  and  consisted  chiefly 
of  the  minerals  quartz  and  calcite.  The  ore  also  con- 
tained smaller  amounts  of  pyrite,  stibnite,  and  realgar. 
Small  bunches  of  stibnite  crystals  found  in  the  vugs 
seem  to  indicate  that  this  mineral  was  one  of  the  last 
to  be  deposited.  A  black  mineral,  probably  stibnite,  also 
coats  some  of  the  pyrite  and  quartz. 

After  crushing  the  ore  to  pass  a  115-mesh  Tyler  sieve, 
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panning  does  not  reveal  free  gold,  noticeable  under  mi- 
croscopic examination.  Gold  has,  however,  been  ob- 
tained by  several  tests,  which  tends  to  prove  that  it  does 
occur  in  the  metallic  state,  ver>-  finely  divided  and  coated 
by  the  sulphide  minerals.  These  tests  will  be  briefly  de- 
scribed : 

In  the  first  test  a  small  sample  of  minus  115-mesh 
ore  was  carefully  panned.  It  was  noted  that  a  blacTv 
scum  first  formed,  and  this  was  removed  for  a  special 
test.  No  sharp  line  could  be  drawn  between  concen- 
trates and  tailing,  and  therefore  the  last  of  the  material 
remaining  in  the  pan  was  considered  as  concentrates. 
After  treating  the  concentrate,  very  fine  particles  of 
gold  were  noted  under  the  microscope.  The  scum  proved 
to  be  mostly  sulphide  minerals;  and  after  a  treatment 
with  nitric  acid  small  particles  of  gold  were  noted  under 
the  microscope.  In  both  instances  the  gold  observed  was 
so  fine  that  it  would  pass  a  200-mesh  Tyler  sieve. 

In  the  second  test  about  10  gm.  of  material  was  re- 
moved from  a  specimen  piece  with  a  hammer.  This  ma- 
terial was  fairly  coarse,  and,  without  further  crushing, 
was  panned.  No  free  gold  was  noted.  The  material  was 
then  treated  with  nitric  acid  to  remove  any  possible 
coating  on  the  gold;  and,  on  microscopic  examination, 
several  very  fine  particles  of  gold  were  observed.  These 
particles  were  all  under  0.033  mm.  in  their  largest  di- 
mension. They  were  all  free  from  any  gangue  min- 
erals. The  test  seems  to  indicate  the  occurrence  of  the 
gold  in  either  the  vugs  or  in  the  sulphides  and  shows 
that  it  is  coated  with  some  mineral  which  obscures  its 
identification  in  the  untreated  ore. 

A  third  test  was  then  run  to  ascertain  what  propor- 
tion of  the  gold  could  be  dissolved  by  aqua  regia  in  the 
fairly  fine  ore.  A  sample  crushed  to  pass  a  115-mesh 
sieve,  and  assaying  13.36  oz.  of  gold,  was  used  in  the 
test.  After  treatment  with  aqua  regia  the  residue  as- 
sayed 0.10  oz.  of  gold.  A  fourth  test  was  run  to  ascer- 
tain whether  or  not  caustic  soda  would  remove  the  coat- 
ing on  the  gold.  A  sample  was  placed  in  a  bottle  with 
a  strong  caustic-soda  solution  and  a  few  glass  rods  to 
act  as  a  grinding  medium.  After  rolling,  the  material 
was  panned  and  a  few  particles  of  gold  were  noted. 

A  fifth  test  was  run  with  the  object  of  amalgamating 
some  of  the  gold  if  possible.  A  small  sample  was  ground 
for  several  hours  in  an  agate  mortar  with  a  little  water, 
caustic  .soda,  and  mercur>-.  After  correcting  for  pos- 
sible gold  in  the  mercury  used,  it  was  found  that  6'"r 
of  the  gold  in  the  original  sample  had  been  amalgamated. 
A  test  run  for  a  shorter  time  without  any  caustic  soda 
indicated  only  traces  of  gold  amalgamated.  Specimens 
of  ore  polished  and  etched  with  nitric  acid  have  .shown 
what  appear  to  be  small  particles  and  thin  flakes  of  gold 
occurring  in  the  vugs  in  the  ore.  Careful  tests  for  tel- 
lurium and  selenium  were  made  on  the  ore  and  also  on 
the  flue-dust  from  the  roasting  furnaces,  but  no  definite 
reactions  for  either  element  were  obtained.  Analyses  for 
manganese  in  the  ore  indicated  only  0.016'^  manganese. 

No  tests  were  made  on  this  ore  to  a.scertain  the  pos- 
sibilities of  dissolving  the  gold  in  the  original  ore  by 
means  of  cyanide  .solution,  but  as  this  point  was  men- 
tioned in  the  article  to  which  reference  has  been  made, 
it  might  be  of  interest  to  note  the  result  of  tests  which 
were  conducted  on  sulphide  ore  from  the  Dexter  White 
Caps  mine  in  the  same  district.  The  ore  from  the  two 
properties  is  similar  in  gPnenil  appearance  and  miner- 
alogical  composition.  I  found  that  with  fairly  strong  so- 
lutions SS'lr  of  the  gold  could  be  dissolved  on  treating 


the  raw  ore,  but  the  consumption  of  cyanide  was  pro- 
hibitive, being  as  high  as  28  lb.  per  ton  of  ore  treated. 
I  also  found  that,  with  very  weak  solutions,  as  high  as 
52'^c  of  the  gold  could  be  dissolved,  with  a  consumption 
of  cyanide  of  6.6  lb.  of  potassium  cyanide  per  ton  of  ore. 

As  the  result  of  these  tests  I  conclude  ( 1 )  that  the 
gold  in  the  sulphide  ore  occurs  as  native  or  metallic  gold 
and  is  not  in  the  form  of  a  compound;  (2),  that  it  is 
extremely  finely  divined  and  is  coated  with  some  black 
mineral,  probably  a  sulphide  of  antimony;  (3)  that  fail- 
ure to  observe  the  gold  under  ordinary  examinations, 
and  also  the  circumstance  that  relatively  little  gold  is 
found  after  careful  examinations,  is  due  to  the  facts  (as 
brought  out  in  the  tests)  that  the  gold  is  coated  and  is 
so  fine  as  to  make  its  recovery  or  detection  extremely  dif- 
ficult without  a  most  careful  microscopic  examination. 

Walter  S.  Palmer. 

University  of  Nevada,  Reno.  Nev.,  Apr.  15,  1919. 


The  Lyons  Fair 

The  fourth  annual  fair  at  Lyons  has».been  consist- 
ently and  persistently  advertised,  and  has  been  designed 
to  renlace  the  German  fairs,  which  were  so  successful 
up  to  the  beginning  of  the  war. 

The  Lyons  fair  consists  of  a  multitude  of  little  booths 
filling  all  the  public  squares  and  parks.  The  booths  are 
15  ft.  square,  and  are  set  in  long  rows.  It  is  necessary 
to  go  up  and  down  several  steps  in  going  from  one 
booth  to  another. 

One  thinks  of  a  fair  as  intended  to  attract  visitors, 
and  it  is  therefore  something  of  a  shock  to  see  signs  on 
many  doors  reading  as  follows:  "The  public  is  respect- 
fully informed  that  this  exhibit  is  open  only  to  engi- 
neers, chemists,  and  plant  managers."  Another  says, 
"Only  those  in  a  position  to  buy  an  expensive  automo- 
bile are  invited  to  inspect  our  exhibit." 

A  pretentious  "exclusive  representative"  of  Ameii- 
can  industries  has  catalogues  of  61  manufacturers,  ar- 
ranged on  shelves:  and  not  a  single  catalogue  is  in 
French!  The  Canadian  exhibit  is  well  arranged  and 
includes  an  interesting  collection  of  minerals.  Much 
business  has  resulted,  but  of  course  cannot  be  completed 
under  present  importation  restrictions. 

By  far  the  largest  part  of  the  fair  covers  soap  and 
perfume,  toilet  articles,  and  similar  items.  Only  one 
American  auto,  the  Overland,  is  in  the  section  devoted 
to  these  machines,  where  there  are  50  French  machines. 
Paint  is  noted  for  its  absence;  and  in  view  of  the  pres- 
ent deplorable  appearance  of  the  structures  in  France, 
that  countr>-  should  offer  a  wonderful  field  for  paint 
manufacturers.  It  is  true  that  much  of  the  building 
is  of  stone  and  brick,  but  all  the  remainder  requires 
freshening.  I  had  hoped  to  see  the  silk  exhibits,  but  the 
same  secrecy  (or,  rather,  conservatism")  prevails,  and  ad- 
mission to  the  Hotel  de  V'ille,  which  is  devoted  exclusive- 
ly to  silk,  is  granted  only  upon  presentation  of  a  pass. 

Probably  by  this  time  next  year  shipping  conditions 
will  be  so  improved  that  it  will  be  worth  while  for 
American  exhibitors  to  be  represented  here,  particularly 
as  it  is  proposod  to  bui'd  a  series  of  suitable  fair  build- 
ings. Hotel  accommodation-*  are  utterly  inadequate,  and 
many  visitors  are  unable  to  make  satisfactory  arrange- 
ments. Such  accommodations  as  are  available  are  un- 
.satisfactory  and  expensive.  All  of  this  will,  no  doubt, 
be  remedied  next  year.  Mark  R.  Lamb. 

Lyons,  France,  Mar.  15,  1919. 
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A  portable  thawer  equipment  offers  a  means  of 
relief  from  some  of  the  conditions  that  are  met 
at  miyies  where  extreme  cold  prevails.  The  uses 
for  such  a  device  in  the  mining  field  are  many,  and 
in  addition  to  the  suggestions  made  it  will  he  found 
that  a  thawer  can  be  emplaned  in  many  other  ways. 


The  method  of  lowering  dynamite  into  blast  holes 
described  in  a  following  article  may  be  more  adapt- 
able to  quarry  practice,  but  contains  the  suggestion 
that  may  be  a  pertinent  one  for  open-pit  operations 
ivhere  dynamite  is  used  in  deep  holes.  The  manner 
of  holding  the  dynamite  stick  and  the  device  for 
subsequently  accomplishing  its  release  are  both 
effective.  The  device  might  be  safer,  as  suggested, 
if  made  of  wood,  but  the  same  durability  cannot  be 
expected  as  would  result  if  the  holder  is  made  of 
iron,  or,  better  still,  of  copper  or  some  ductile  metal. 


The  slight  expense  connected  with  the  installation 
described  in  the  article  "Ventilation  for  Prospects" 
makes  it  possible  for  the  sjnall  operator  to  afford 
proper  air  circulation  through  his  prospect  shaft, 
and  so  not  only  add  to  the  comfort  and  safety  of 
the  men  but,  in  addition,  to  increase  their  efficiency. 


Use  of  Thawers  at  Mines 

In  stripping  or  open-cut  operations,  when  the  work 
is  carried  on  during  the  winter  season,  annoyance  is 
often  caused  by  freezing,  which  extends  in  a  greater 
or  less  degree  to  all  branches  of  the  work.  The  ex- 
posed nature  and  the  extent  of  territory  usually  covered 
by  operations  do  not  permit  of  much  relief  from  this 
condition,  and  even  though  the  work  is  con- 
tinued through  the  day  and  night  shift,  the  delays 
caused  by  freezing  of  equipment  consume  considerable 
time,  and  the  total  loss  from  this  source  mounts  to  a 
formidable  figure  at  the  end  of  a  season's  work. 

Flooding  of  tracks  and  switches,  causing  accumula- 
tions of  ice,  and  the  freezing  of  overburden,  ore,  or  coal 
in  cars,  are  some  of  the  inconveniences  incident  to 
winter  operations  at  open-pit  mines.  A  number  of 
methods  of  overcoming  the  difficulties  are  now  avail- 
able, but  most  of  these  are  unsatisfactory  and,  at  best, 
expensive.  Among  them  are  applications  of  hot  salt 
solution,  removal  of  the  ice  with  picks  and  brooms,  and 
the  building  of  small  fires. 

The  Hauck  Manufacturing  Co.,  101  to  113  Eleventh 
St.,  Brooklyn,  N.  Y.,  has  placed  on  the  market  the 
Hauk  thawer,  the  use  of  which  offers  a  successful  sub- 
stitute for  all  of  the  above-mentioned  methods.  In 
addition,  the  thawer  may  be  used  to  good  advantage  in 
the  thawing  of  overburden  previous  to  drilling  and 
blasting,  trenching,  and  in  other  instances  where  a 
quick,    continuous    heat    is    required.      The    thawer    is 


furnished  with  either  a  compressed-air  type  of  burner 
or  one  of  the  hand-pump  type.  The  flame  is  always 
under  the  perfect  control  of  the  operator,  and  the 
burner  is  built  to  withstand  the  hardest  kind  of  service 
and  severe  weather  conditions. 


ilETHOD  OF  THAWING  COAL  CAR 

Delays  from  freezing  are  likewise  frequent,  in  under- 
ground mines,  although  not  to  such  a  degree  as  in 
surface  operations.  A  downcast  shaft,  however,  draws 
in  considerable  cold  air,  which  is  always  noticeable  di- 
rectly in  the  shaft  and  for  some  distance  in  the  vicinity 
of  shaft  stations.  Owing  to  this  cause,  ice  in  and 
around  shafts  is  not  uncommon,  and  frequently  it  cre- 
ates a  condition  which  not  only  inconveniences  opera- 
tions but  is  dangerous  as  well.  The  Hauk  thawer  offers 
possibilities  as  a  device  for  ice  and  snow  removal 
about  shafts. 


Lowering  Dynamite  Into  Blast  Holes* 

The  sketch  on  page  926  shows  a  holder  device  for  low- 
ering dynamite  into  blast  holes  which  obviates  the  prac- 
tice of  dropping  the  sticks,  as  is  frequently  done  in  in- 
stances where  the  holes  are  of  considerable  depth. 

The  holder  consists  of  a  pair  of  tongs  with  the  blades 
trowel-shaped  to  fit  the  cartridge.  A  rope  which  branches 
in  a  V  to  the  upper  end  of  each  handle  holds  the  jaws 
shut  and  prevents  the  cartridge  from  falling  out.  A 
second  cord  is  employed  to  release  the  cartridge.  It  is 
attached  to  the  upper  end  of  a  bar  with  a  slot,  through 
which  passes  the  intersection  of  the  jaws  at  thair  pivot. 
This  slot  allows  the  bar  to  slide  upward  when  the  cord 
is  pulled.  At  the  lower  end  of  the  slot  is  a  roller  which 
ascends  in  the  inverted  V  formed  at  the  pivot  and 
spreads  the  jaws  of  the  holder,  releasing  the  cartridge. 
An  improvement  which  might  be  suggested  for  this  de- 
vice would  be  to  make  it  of  hard  wood  rather  than  of 


•Abstracted  from  Technical  Paper  111.  I'.  S.  Bureau  of  Mines. 
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iron.  There  are  two  dangers  surrounding  the  use  of  a 
metal  instrument.  First,  nitroglycerin  may  get  around 
the  pin  where  the  jaws  work  against  each  other,  and 
so  cause  an  explosion  by  friction.  Second,  lowering  of 
sticks  repeatedly  into  the  same  hole  may  result  in  small 


■Loiver/'ng  Rope 
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BOLDER  FOR  LOWERING  DYNAMITE  INTO  BLAST  HOLBS 

bits  of  dynamite  being  rubbed  off  on  the  walls  of  the 
hole  or  small  particles  remaining  on  the  jaws  of  the 
in.strument,  and  these  may  be  struck  between  the  iron 
and  the  rock  surface  in  hauling  the  device  from  the  hole. 


Ventilation  for  Prospects 
By  Charles  E.  Dutton* 
In  recent  years  there  have  been  deaths  from  gas  in 
metal  mines  in  which  men  have  been  employed  in  old 
workinjrs.  In  the  cases  coming  to  my  notice  from 
Butte,  Goldfield.  and  Arizona,  the  accidents  could  prob- 
ably have  been  avoided  by  the  taking  of  proper  pre- 
caution. Since  carbide  lamps  have  come  into  extensive 
use,  metal  miners  have  become  prone  to  forget  the 
candle's  warning.  A  shaft  that  has  been  closed  for 
any  length  of  time  should  be  swept  out  with  fresh  air 
before  being  entered. 

•Goldflold.  Nerada. 


Often  shafts  and  other  workings  in  isolated  districts 
have  poor  natural  ventilation.  When  a  prospector  or 
engineer  shows  up  to  look  such  a  prospect  over,  his 
investigation  must  generally  be  limited  until  he  can 
clear  out  the  bad  air.  Usually  he  does  not  care  to  go 
to  undue  expense,  or  waste  much  time  in  doing  this. 

Under  such  circumstances,  a  home-made  cloth  air- 
pipe  will  be  found  useful.  A  bolt  of  cotton  cloth,  which 
can  be  found  at  any  camp  having  a  store;  a  needle,  a 
spool  of  linen  thread,  some  baling  wire  and  a  pair  of 
pliers  are  all  that  is  needed  to  make  the  device,  which 
is  shown  in  position  in  a  shaft  in  the  accompanying 
illustration. 

In  the  sketch,  the  section  from  the  upper  ring  A  to 
the  bolt  B,  hung  on  the  cross-piece,  acts  as  a  sail  and 
will  catch  any  breeze  from  three  directions.  In  case 
the  wind  comes  from  the  rear,  the  bolt  should  be  turned 
around.  If  sinking  is  in  progress,  the  pipe  may  be 
lengthened  in  a  few  moments  by  sewing  up  another 
five-foot  length,  inserting  another  ring,  and  readjust- 
ing the  bolt  overhead.  If  the  shaft  is  in  a  ravine,  and 
no  breeze  is  moving,  or  if  the  device  is  used  in  a  winze, 
a  blacksmith-forge  blower  can  be  connected  to  force 


f 


•"■LOTH  .MR-IMPE  USED  FOR  VENTILATING  CLP  PROSPECT 
SHAFTS    AND  SIMILAR   WORKINGS 

air  below.  If  u.scd  in  a  tunnel  from  the  portal,  it  can 
be  hung  from  the  roof  or  side  wall.  In  fact,  it  will  be 
found  a  useful  accessory  to  any  prospect.  When  no 
longer  needed,  the  pipe  may  be  rolled  up  on  the  bolt,  and 
held  ready  for  another  emergency. 
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Industrial  News  from  Washington 


iiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniNiiiiiiiiH iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiii: 

War-Minerals  Relief  Hearings 

St.  Louis  has  been  added  to  the  places  already  se- 
lected for  hearings  before  the  War-Minerals  Relief  Com- 
mission. This  action  was  taken  to  make  it  more  con- 
venient for  some  claimants  residing  in  Arkansas.  The 
initial  hearing  will  be  held  in  St.  Louis,  beginning  at  10 
a.m.  on  June  10.  The  next  hearing  will  be  at  Little 
Rock,  and  from  there  the  commission  will  visit  the  other 
points  previously  designated  for  hearings,  and  which 
already  have  been  announced.  The  commission  is  calling 
particular  attention  to  the  fact  that  all  claims  must  be 
filed  in  Washington  on  June  2,  if  they  are  to  receive 
consideration. 

A  number  of  hearings  will  be  conducted  in  Wash- 
ington before  the  commission  leaves.  On  May  13,  the 
commission  heard  the  presentation  of  the  claim  of  Henry 
B.  Maxwell,  of  Hampton,  Tenn.,  who  has  made  claim 
for  $10,000.  A  further  hearing  on  the  claim  of  the 
Chestatee  Pyrites  and  Chemical  Co.  was  conducted  May 
14  and  15.  Owing  to  the  fact  that  the  report  of  the 
Government's  mill  engineer  is  not  ready,  a  further  hear- 
ing will  be  held  May  28.  The  Oneida  Mines  Coi-poration, 
of  Duluth,  which  has  a  manganese  claim  for  $231,- 
363,  presented  evidence  to  the  commission  on  May  16. 
Audley  H.  Stow,  of  Bluefield,  W.  Va.,  who  has  a  man- 
ganese claim  for  $25,647,  was  heard  May  17.  The  Na- 
tional Pyrites  and  Chemical  Corporation,  of  Pyriton,  Ga., 
has  been  promised  a  hearing  in  Washington  in  the  first 
week  of  June.  The  National  Refractories  Co.  has  been 
given  the  choice  of  a  hearing  in  California,  during  the 
trip  of  the  commission,  or  in  Washington  after  its 
return. 

During  the  seven-day  period  ended  May  15,  the  larger 
demands  received  were  filed  by  the  following  claim- 
ants :  Porter,  Allen,  Nesbit  and  Nance,  Radium,  Colo. ; 
Payne  and  Thomas,  Nederland,  Colo. ;  Whitehorse 
mine,  Philipsburg,  Mont.;  Leavell  and  Curtis,  El  Paso; 
Butte  and  Plutus  Mining  Co.,  Butte;  Pillsbury,  Crowder, 
and  Kay,  Chico,  Calif.;  Eugene  Scevens,  Boulder,  Colo.; 
J.  J.  Appel,  Philipsbui-",  Mont.;  J.  H.  Cook,  Batesville, 
Ark.;  Logan  Rives,  Batesville,  Ark.;  Gallagher  and 
Grasselly,  Peoria  Flat,  Calif;  E.  B.  Clark,  Seattle;  C.  E. 
Groce,  Blythe,  California. 


By  Paxjl  Wooton,  Special  Correspondent 
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War  Materials  Sales 

During  the  week  ended  May  9,  the  sales  of  surplus 
war  materials  amounted  to  $77,901,960.18,  a  large  fig- 
ure as  compared  to  the  amount  realized  from  the  sales 
of  the  preceding  week,  which  was  approximately  $1,500,- 
000.  The  larger  part  of  the  figure  represents  sales  made 
through  the  Ordnance  Department,  which  reported  a 
sales  total  of  $45,883,995.74  for  the  week,  over  half  of 
which  was  realized  from  the  disposal  of  ammonium 
nitrate,  of  which  the  Government  had  a  large  quantity 
and  which  was  made  surplus  to  the  War  Department 
when  munition  manufacturing  ceased. 

It  is  planned  to  convert  the  ammonium  nitrate  into 
dynamite,  and  the  Department  of  Agriculture  has  pur- 
chased a  large  quantity  for  $10,320,000,  which,  when 


converted  into  dynamite,  will  be  used  in  clearing  land  for 
agricultural  purposes,  and  will  also  be  extensively  used 
in  the  building  of  better  roads.  Large  quantities  were 
also  sold  to  the  Allied  Nitrate  Commission  and  the  Im- 
porters' Association,  which,  it  is  planned,  will  be  used 
for  similar  purposes  in  foreign  countries.  The  Ord- 
nance Department  also  sold  $15,000,000  worth  of  copper. 


Nitrate  Importations 

The  War  Trade  Board  announced  on  May  19  that  on 
and  after  July  1,  1919,  nitrate  of  soda  and  nitrate  of 
potash  may  be  imported  into  the  United  States  without 
restriction  under  a  general  import  license  when  coming 
from  countries  with  which  general  trade  is  authorized. 

Importers  are  advised  that  any  shipments  of  nitrate 
of  soda  or  nitrate  of  potash  which  arrive  prior  to  July  1, 
1919,  will  not  be  released  for  entry  until  such  date, 
except  under  individual  import  licenses  as  now  required, 
and  that  such  licenses  will  be  issued  only  in  accordance 
with  the  present  rules  and  regulations  governing  the 
importation  of  these  commodities. 


The  Iron  and  Steel  Industry  During  the 
First  Four  Months  of  1919 

The  iron  and  steel  industry,  for  the  first  four  months 
of  1919,  comprising  the  production  and  marketing  of 
iron  ore,  pig  iron,  and  steel,  has,  on  the  whole,  shown 
little  change  in  volume,  as  compared  with  the  corre- 
sponding period  of  1918,  according  to  E.  F.  Burchard, 
of  the  U.  S.  Geological  Survey.  Considering  that  in 
1918  the  nation  v/as  involved  in  a  war  the  end  of  which 
could  not  be  foreseen,  that  the  demand  for  iron  and  steel 
products  for  war  purposes  was  at  its  height,  and  that 
in  1919  war  orders  were  suspended  and  construction 
activities  for  the  most  part  held  in  abeyance  await- 
ing price  adjustments  to  follow  the  declaration  of  peace, 
the  showing  of  early  1919  seems  favorable  indeed,  and 
should  foreshadow  increased  activity  as  soon  as  open 
market  conditions  become  better  established.  In  the 
meantime,  however,  a  further  slowing  up  is  to  be  ex- 
pected. 

Lake  Superior  Iron  Ore 

In  the  Lake  Superior  iron-ore  districts  the  stocks  of 
ore  at  the  mines  Jan.  1,  1919,  were  about  23%  less  than 
those  of  one  year  earlier,  and  on  the  Lake  Erie  docks 
they  were  about  10%  less.  The  navigation  season 
having  opened  earlier  in  1919  than  in  1918,  it  has  been 
possible  to  ship  down  the  Lakes  a  greater  tonnage  of 
iron  ore  thus  far  in  the  present  season,  so  that  a  total 
of  approximately  1,412,000  gross  tons  was  moved  to 
Apr.  30,  compared  with  236,000  tons  at  the  correspond- 
ing date  in  1918.  This  has  restored  the  balance  of  ore 
on  the  docks  at  the  Lake  Erie  ports,  so  that  there  is  no 
danger  of  shortage.  Better  railway  facilities  in  the 
spring  of  1919  have  made  it  possible  to  forward  4,266,- 
000  tons  of  iron  ore  from  the  Lake  Erie  ports  to  in- 
land blast  furnaces  up  to  Apr.  30,  1919,  compared  with 
2,642,000  tons  to  Apr.  30,  1918. 
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Prices  of  the  standard  grades  of  iron  ore  from  the 
Lake  Superior  districts,  delivered  at  Lake  Erie  ports, 
have  been  reduced  20c.  a  ton,  on  account  of  a  cut  of 
20c.  per  ton  in  the  vessel  carrying  charge.  This  repre- 
sents a  reduction  of  3  to  3.5  ""^  in  cost  to  the  consumer 
at  Lake  Erie  ports.  The  iron  mines  are  reported  to 
be  in  good  condition  to  produce  a  large  season's  output, 
but  the  demand  for  ore  on  Apr.  30  was  comparatively 
light. 

Daily  Pig-Iron  Production  Declines 

In  the  first  four  months  of  1919  a  total  of  11,811,000 
gross  tons  of  pig  iron  was  made,  compared  with  11,- 
232.000  tons  in  the  corresponding  period  of  1918.  Tho 
daily  average  production  of  pig  iron,  by  months,  has 
shown  a  steady  decline  from  ]  06,500  tons  in  January  to 
82,600  tons  in  April,  1919,  and  the  number  of  furnaces 
in  blast  in  January  was  350,  compared  with  212  at  the 
end  of  April.  The  downward  curve  of  daily  average 
production  in  the  first  four  months  of  1919  is  just  the 
reverse  of  that  in  January  to  April,  1918.  With  so 
many  blast  furnaces  idle,  the  curve  may  show  a  still 
further  depression  before  the  next  upward  swing. 
Prices  of  pig  iron  on  Apr.  P.O.  1919,  were  $7.25  per  ton 
lower  than  in  October,  1918,  and  $4.25  lower  than  on 
Jan.  1,  1919.  These  prices  represent  reductions  of 
about  20"^^  and  12^-^  respectively. 

Steel 

The  production  of  steel  ingots  from  Jan.  1,  1919,  to 
Mar.  31,  1919 — later  figures  are  not  available — was  ap- 
proximately 8.475,000  gross  tons,  compared  with  7,588.- 
000  tons  in  the  corresponding  period  of  1918,  an  in- 
crea.se  of  nearly  12'^ r.  Prices  of  4-in.  steel  billets  on 
Apr.  29  were  quoted  at  $38.50  per  ton,  compared  with 
$43.50  Jan.  1,  1919,  and  $47.50  on  Nov.  11,  1918.  The 
unfilled  orders  of  the  United  States  Steel  Corporation 
on  Mar.  31,  1919.  amounted  to  5,430,572  gross  tons,  com- 
pared with  9,056,404  tons  on  the  corresponding  date 
1918,  a  decrease  of  about  40  per  cent. 


Surplus  Iron  and  Steel  Stocks 

Plans  for  the  disposition  of  surplus  stocks  of  iron 
and  ."^teel  in  possession  of  the  War  Department  were  ar- 
ranged at  a  aeries  of  conferences  held  between  repre- 
sentatives of  the  Director  of  Sales  and  committees  repre- 
senting the  American  Board  of  Scrap-iron  Dealers  and 
the  steel  industries  of  the  United  States. 

The  meetings  were  called  so  that  the  Government 
might  obtain  the  views  of  the  leadirn?  representatives  of 
the  steel  industry,  in  order  that  their  ideas  might  be 
utilized  in  formulating  a  policy  for  the  disposal  of  the 
Government's  surplus  iron  and  steel.  Government  rep- 
resentatives emphasized  the  statement  that  they  wanted 
to  .sell  in  such  a  way  as  to  affect  industry  least  and  at 
the  same  time  realize  the  maximum  return  for  the  Gov- 
ernment. 

It  was  the  consensus  of  opinion  of  the  meetings  that 
all  steel  and  steel  scrap  material  should  be  disposed  of 
by  means  of  sealed  proposals,  to  be  accompanied  by  a 
certified  check  for  20',  of  the  amount  of  the  bid  made, 
which  amount  would  be  applied  Jigninst  the  last  ship- 
ment, intermediate  shipments  being  made  with  sight- 
draft  bill  of  lading.  This  method,  in  their  opinion, 
would  be  productive  of  the  best  results  to  the  Govern- 
ment, and  was  eminently  fair  to  all  bidders.  As  a  re- 
{tult  of  a  discussion  a^  to  whether  or  not  sales  should  be 


made  "on  ground"  or  "f.o.b.  cars,"  the  latter  arrange- 
ment was  determined  upon  as  the  best  for  the  Govern- 
ment to  follow,  for,  by  so  doing,  more  bids  would  be 
secured  and  at  more  favorable  prices.  An  out-of-town 
bidder  would  not  know  how  much  it  would  cost  to  place 
the  material  on  cars,  and  without  such  information 
would  not  be  in  a  position  to  make  an  intelligent  bid. 

The  totals  of  not  only  scrap,  but  of  semi-finished  and 
finished  material,  as  well,  were  shown,  and  it  was  con- 
ceded that  the  entire  quantity  was  much  smaller  than 
had  been  anticipated.  For  the  purpose  of  comparison 
it  was  reported  that  the  country  consumed  in  1916  about 
12,000,000  tons  of  purchased  scrap,  so  the  present  sur- 
plus of  approximately  605,000  tons  would  represent  only 
a  small  percentage  of  the  1916  consumption. 


Removal  of  Import  Restrictions 
Upon  Emery 

The  War  Trade  Board  .irnounces  that  all  existing 
restrictions  upon  the  importation  of  emer>-  and  emery 
ore  have  been  removed,  effective  May  13,  1919,  and  that 
shipments  of  such  commodities  may  hereafter  be  entered 
under  General  Import  License  PBF-37,  described  in 
W.T.B.R.  726,  issued  May  8,  1919. 

Shipments  of  emery  and  emery  ore  now  in  the  United 
States,  entered  under  import  licenses  which  were  issued 
upon  the  condition  that  such  emerj'  or  emery  ore  would 
not  be  used  for  consumption  until  a  period  of  60  days 
had  elapsed  from  the  date  upon  which  the  restrictions 
against  the  importation  of  emery  and  emery  ore  were 
removed,  are  released  for  immediate  use,  and  such  con- 
dition need  not  be  further  observed  by  the  holders  of 
such  licenses. 

Tariff  Revision 

Although  Republican  leaders  are  practically  agreed 
that  the  extra  session  of  Congress  is  not  the  opportune 
time  to  attempt  general  tariff  revision,  they  are  ready 
to  urge  the  safeguarding  of  such  industries  as  were  not 
highly  developed  in  this  country  before  the  war,  but 
which  have  assumed  impwrtant  proportions  since  foreign 
supplies  were  restricted.  The  Democrats  do  not  expec*^ 
to  oppose  bona  fide  protection  of  this  character.  The 
best  example  of  this  class  of  industrj-  is  that  engaged 
in  the  manufacture  of  dyestuffs  and  other  coal-tar 
products. 

It  is  admitted  that  a  tariff  alone  will  not  afford  prac- 
ticable protection  to  the  dyestuffs  industry,  and  ef- 
forts are  being  made  to  devise  a  licensing  system  to 
augment  the  tariff.  Administrative  difficulties  are  great 
in  the  carrying  out  of  licensing,  and  there  is  grave  doubt 
as  to  whether  any  satisfactory  plan  can  be  evolved. 
If  a  practicable  plan  should  be  devised,  it  would  apply 
to  other  commodities  as  well,  it  is  believed.  Strenuous 
efforts  are  to  be  made,  for  instance,  to  preserve  the 
potash  and  magnesite  industries  which  have  been  de- 
veloped  in  this  country  during  the  war. 


(Consolidation  of  Bureaus 

The  War  Trade  Board  announces  that,  effective  May 
12,  1919.  the  Bureau  of  War  Trade  Intelligence  has  lieen 
merged  into  the  Bureau  of  Enemy  Trade.  Such  work  of 
the  Bureau  of  War  Trade  Intelligence  as  is  still  being 
carried  on  will  be  conducted  in  the  future  by  the  Bu- 
reau of  Enemy  Trade. 
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Bureau  of  Mines  To  Dedicate 
New  Buildings 

The  Bureau  of  Mines,  Department  of  the  Interior, 
during  the  week  of  Sept.  29,  1919,  will  formally  dedicate 
its  new  million-dollar  laboratories  and  workshops  in 
Pittsburgh,  Penn.,  at  which  time  Government  officials, 
together  with  the  governors  of  the  principal  mining 
states  and  the  leaders  in  the  mining  industries  and  min- 
ers' organizations,  will  be  present  to  take  part  in  the 
dedicatory  ceremonies. 

One  feature  of  the  dedication  will  be  a  great,  na- 
tional "safety-first"  meet,  which  will  be  participated  in 
by  teams  of  miners  from  various  sections  of  the  coun- 
try. There  will  be  contests  in  mine  rescue  work  and  in 
first  aid  to  the  injured,  and,  as  there  is  considerable 
rivalry  among  the  teams  of  the  different  mining  com- 
panies, it  is  expected  that  these  competitions  will  re- 
quire at  least  two  days  for  decision.  On  Sept.  30  the 
elimination  contests  will  begin  at  Forbes  Baseball  Field 
at  Pittsburgh,  and  will  continue  until  only  the  winning 
teams  are  left  for  the  final  championship  contests,  which 
will  take  place  on  Oct.  1,  immediately  after  the  elimina- 
tion trials  are  completed.  It  is  hoped  that  the  coal 
operators  in  the  Pittsburgh  districts,  employing  thou- 
sands of  men,  will  declare  a  holiday  on  the  day  of  the 
final  contests.  At  the  last  national  "safety-first"  meet, 
which  was  held  in  1911,  more  than  18,000  miners  were 
present.  The  contests  are  to  be  open  to  all  teams  from 
the  mining  and  metallurgical  industries  of  the  United 
States. 

Other  events  of  importance  will  make  the  dedication 
an  occasion  for  a  notable  gathering  of  engineers  and 
scientific  men.  The  difi'erent  laboratories  of  the  Bureau 
have  been  completely  equipped  for  the  investigation  of 
various  problems  relating  to  increased  efficiency  in  the 
mining  and  metallurgical  industries.  Visitors  will  be 
invited  to  the  electrical  and  mechanical  workshops  and 
laboratories  of  the  Bureau  and  also  to  the  petroleum, 
gas,  and  coal  laboratories,  the  testing  gallery  of  the 
mine  safety  section,  and  the  industrial  gas-mask  di- 
vision. 

Another  point  of  interest  will  be  the  experimental 
mine  of  the  Bureau  at  Bruceton,  Penn.,  12  miles  from 
Pittsburgh,  where  an  actual  explosion  of  coal  dust  in 
the  mine  will  be  staged  for  the  benefit  of  those  attend- 
ing. The  dedication  will  cover  three  days,  Sept.  29  and 
30,  and  Oct.  1. 

Bureau  of  Mines  Chiefs  in  Salt  Lake  City 

Salt  Lake  City  Correspondence 
A  gathering  of  the  chiefs  of  the  various  substations 
of  the  U.  S.  Bureau  of  Mines  in  the  Western  states  was 
held  in  Salt  Lake  City  May  7,  to  meet  Dorsey  A.  Lyon, 
of  the  Bureau  at  Washington,  who  has  been  in  this  city 
inspecting  the  work  of  the  local  station  and  making 
visits  to  smelting  plants  and  mining  properties  in  this 
section.  The  object  of  the  meeting  was  a  discussion  of 
means  to  further  better  cooperation  between  the  Bureau 
and  mine  operators.  In  a  speech.  Dr.  Lyon  pointed  out 
that  the  Bureau  holds  the  same  relation  to  mining  as 
the  Bureau  of  Agriculture  to  farming. 

The  report  of  work  for  April  at  the  University  of 
Utah  station  shows  the  month  to  have  been  an  active 
one.  New  Cottrell  treaters  and  electrical  equipment 
were  installed  and  found  to  be  satisfactory.  Small-scale 
tests  on  complex  lead-zinc  ores  of  the  state  gave  such 


good  results  that  further  experiments  will  be  made  in 
the  larger  rotary  kiln — maximum  capacity  300  lb.  per 
hour — and  in  Cottrell  treaters.  Muffle  tests  were  made 
on  complex  ores  from  Utah  and  surrounding  states; 
also  tests  on  pure  silver  minerals  in  a  small-scale  ro- 
tarj-  electric  furnace. 

Work  on  the  lower-grade  alunite  from  the  southern 
part  of  the  state  was  continued;  also  on  ore-dressing 
and  roasting  problems,  done  in  cooperation  with  sev- 
eral mining  companies.  Work  on  concentration  and 
flotation  tests  for  quicksilver  ores  was  begun.  Tests  of 
oil  shales  were  made  at  a  local  plant,  indicating  that  sat- 
isfactory results  may  be  obtained;  also,  investigations 
concerning  the  smoke  problem  of  Salt  Lake  City. 


Edward  L.  Dufourcq 

Edward  L.  Dufourcq,  whose  tragic  death  in  Mexico 
was  recently  reported  in  the  Journal,  was  a  member  of 
the  class  of  '90  at  Columbia,  Arts,  and  of  '92,  School  of 
Mines.  He  practiced  mining  engineering  from  the  time 
of  his  graduation,  his  chief  interests  being  in  Mexico. 
He  was  a  member  of  the  Delta  Kappa  Epsilon  and  Tau 
Beta  Pi  fraternities.  Mr.  Dufourcq  contributed  the  sec- 
tion on  "Gold  Amalgamation  and  Cyanidation"  for  the 


EDWARD   L.    DUFOURCQ 

"Mining  Engineers'  Handbook."  published  about  a 
year  ago  and  edited  by  Prof.  Robert  Peele.  He  was  a 
member  of  the  American  Institute  of  Mining  Engineers, 
Mining  and  Metallurgical  Society  of  America,  and  the 
American  Museum  of  Natural  History  (to  which  he 
had  given  some  rare  mineral  specimens),  and  was 
assistant  general  manager  of  the  Teziutlan  Copper 
Co.  in  Pueblo,  Mexico,  and  president  of  Las  Minas  Pedra- 
zinni,  Arispe,  Sonora,  Mexico. 

On  Dec.  1,  1918,  Mr.  Dufourcq  left  for  Mexico,  to  go 
to  the  mines  at  Teziutlan.  On  Apr.  1.5  of  this  year,  a 
little  after  6  p.m.,  he  was  riding  with  the  mine  superin- 
tendent from  the  town  of  Teziutlan  to  the  mine,  travel- 
ling on  a  gasoline  motor  car  used  on  the  railroad,  when 
both  were  shot  by  bandits.  The  superintendent  and 
Mr.  Dufourcq  were  wounded,  the  latter  falling  from  the 
train.  Both  were  taken  by  the  bandits.  The  superin- 
tendent was  finally  released.  He  requested  that  Mr. 
Dufourcq  be  released,  but  was  informed  that  he  would 
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not  be  given  up  till  morning.  At  3:30  a.m.  on  Apr.  16 
Mr.  Dufourcq  died  of  wounds.  At  about  9  a.m  the  next 
day  his  body  was  found,  robbed  of  all  belongings. 

The  body  was  shipped  from  Mexico,  and  a  funeral 
service  was  held  at  Christ  Church,  Broadway  at  71st 
St.,  New  York. 

Return  of  Minnesota  Iron  Range  Mem- 
bers of  the  27th  Engineers 

A  "welcome-home"  dinner,  held  at  the  Hibbing  Pub- 
lic Librarj-.  Hibbing,  Minn.,  was  given  to  returning 
Minnesota  iron  range  members  of  the  27th  Engineers 
on  May  8,  by  Oscar  B.  Warren,  general  manager  of  the 
Meriden  Iron  Co.  Three  of  the  men  comprising  the 
Minnesota  contingent  are  employees  of  the  Meriden  com- 
pany. The  roster  comprised :  Company  A — .John  Ed- 
win, Nashwauk;  Clifford  Nichols,  Hibbing;  Odin  Rud- 
strom,  Chisholm.  Company  B — Herman  Adams,  Au- 
rora; Richard  O.  Hocking,  Hibbing.  Company  C — Fred 
Flink,  Nashwauk;  Frank  Kline,  Eveleth ;  Howard  Ruth- 
erford and  Jacob  A.  Stampe,  Hibbing;  Ray  Segog,  Du- 
luth;  0.  C.  Torvund,  Ely.  Company  D — Kenneth  Greg- 
orj-,  Keewatin;  Joseph  Sorhy,  Chisholm.  Headquarters 
Company — Frank  Manley,  Hibbing.   The  menu  follows: 

ASSEMBLY  ROLL  CALL 

MENU 

ZERO   HOUR   7  :30   P.M. 

ROLLING    BABSAGE 

&  la   Jlemorifs 

No  IntPiference  from 
M.   P.'s  or  R.  T.   O.'s. 
You  all  know  which   trip? 

OVER    THE    TOP    FRUIT    COCKTAIL 

Heavenly  Hash 

FIRST   WAVE   SOUP 

SHRAPNEL 
MACHINE    OUN    BULLETS 
DELATED   THANKSGIVING   TURKEY 

RIGHT  dressing  front  pravy 

FRENCH    BOLLS 
AT    EASE    POTATOES  CAULIFLOWER 

&  la  Offlcers'  Mess 
DUDS 
Mustard  Gas  Dressing 

EMERGENCY    RATIONS 
PUMPKIN    PIB  CONCENTRATED   PHOSGENE 

Just  as  Mother  Bak>'S 

8.    A.    COFFEE                                                 SMOKB  SCREEN    PRODUCERS 
SURPRISE   ATTACK 


In  addition  to  those  whose  names  appear  on  the 
roster,  there  were  present  B.  W.  Batchelder,  general 
superintendent,  International  Harvester  Co.;  M.  H. 
Barber,  general  superintendent,  (-leveland-ClifTs  Iron 
Co.;  E.  J.  Maney,  manager,  Shenango  Furnace  Co.;  F. 
P.  Botsford,  general  superintendent,  Pickands,  Mather 
&  Co.;  D.  E.  Woodbridge,  and  0.  B.  Warren. 

Most  of  the  returned  soldiers  told  of  some  of  their 
experiences  over  seas,  and  the  evening  proved  an  inter- 
esting and  instructive  one.  Mr.  Warren  and  Mr.  Wood- 
bridge  spoke  briefly,  and  it  was  decided  to  hold  another 
meeting  at  a  later  date  for  the  purpose  of  forming  a 
Minnesota  Range  Association  of  the  27th  Engineers. 


HA.ND     GRE.NASES 


(-anadian  Industrial  Commission 

Toronto  CoRRESPONnENCK 
The  members  of  the  Industrial  Relations  Commis- 
sion, who  are  making  a  survey  of  the  dominion,  have 
finished  the  sittings  at  Cobalt.  There  does  not  appear 
to  be  a  wide  gulf  between  the  operators  and  the  miners. 
the  chief  cause  of  dissatisfaction  being  the  refusal  of 
the  mine  managers  to  recognize  the  union,  the  reason 
being  that  the  administrative  head  of  the  union  is  in  a 


foreign  country,  and  that  it  is  an  offspring  of  the  West- 
ern Federation,  which  the  managers  refuse  to  recog- 
nize. The  workers  also  spoke  in  favor  of  an  8-hr.  day 
from  collar  to  collar,  and  for  an  8-hr.  day  for  surface 
men,  instead  of  nine  hours.  They  also  felt  that  as  they 
were  paying  hospital  dues  they  should  have  repre- 
sentation on  the  board.  As  Cobalt  is  the  highest  paid 
camp  in  eastern  Canada,  and  as  the  prospects  are  that 
wages  will  be  increa.'^ed  with  the  higher  prices  for  sil- 
ver, there  is  little  cau.se  for  dissatisfaction.  Drill  run- 
ners are  paid  $4.75  an  8-hr.  shift,  with  25  to  50c.  extra 
for  sinking,  and  the  other  workers  are  paid  in  propor- 
tion. Only  a  few  of  the  surface  men  come  under  the 
lowest  rate,  which  is  $3.75  a  day. 


Association  of  the  27th  Engineers 

A  circular  letter  was  issued  to  all  former  members 
of  the  Regiment  under  date  of  May  10.  1019.  Numerous 
of  these  letters  have  been  returned,  owing  to  imper- 
fect addresses.  Any  former  member  of  the  Regiment 
who  has  failed  to  receive  this  letter  is  requested  to 
notify  W.  R.  Ingalls,  115  Broadway,  New  York,  who 
also  desires  to  be  kept  informed  of  changes  of  ad- 
dresses. 

Report  of  Treasurer 
Jan.  1,  1919— Apr.  30,  1919 

Balance  on  hand  Jan.  1  and  subsequent  receipts  were 
as  follows: 

lialance  on  hand   . .  .i 17582.49 

Contributions  reported   in  E.  &   M.  J 717.60 

Interest  on  bank  deposit    i f2.S4 

Membership  dues  5.00 

Proceeds    from   sale   of   wool. 40.45 

Loans  to  members  of  Regiment,  repaid 75.00 

Total .J8483.48 

Disbursements  were  as  follows: 

Band  instruments  and  music $243.30 

Assistance  to  men  detained  at  Camp  Merritt 565.00 

Relief  in  cases  of  need 255.0n 

T^oans  to  members  of  Roi^iment .  .  .  .r 75,00 

Expended    through    Colonel    Perry 451.62 

Welcome    home    sign r 8.00 

Exchange  on  bank  checks 121 

Total $1599.16 

The  balance  on  hand  May  1,  1919.  was  $6884.32. 

A  commemorative  medal  has  been  made,  one  of  which 
will  be  sent  to  each  former  member  of  the  Regiment. 
These  are  now  ready  for  distribution  and  will  be  mailed 
as  soon  as  the  roster  can  be  checked  for  the  correction 
of  defective  addresses.  A  history  of  the  Regiment  is 
being  prepared,  and  as  soon  as  published  a  copy  will 
be  mailed  to  each  former  member.  After  these  expenses 
have  been  paid  there  will  remain  in  the  treasurj"  a  sub- 
stantial sum.  Following  a  conference  with  the  Advisory 
Committee  it  was  decided  to  husband  this  fund  for  the 
assistance  of  former  members  of  the  Regiment  who 
find  themselves  in   real  need.  W.  R.   iNGALLS, 

Trramirrr. 

Ralph  S.  Edmondson,  vice-president  of  the  Abrasive 
Iron  Co.,  with  a  plant  at  Harrison,  N.  J.,  and  main  ofUce 
in  New  York,  lost  his  footing  and  fell  under  the  wheels 
May  16  when  trying  to  board  a  Jer.sey  Central  train 
at  the  main  station  in  Elizabeth.  Both  his  legs  were 
cnished,  necessitating  amputation  in  the  Elizabeth  Gen- 
oral  Hospital. 

Mr.  Edmondson  was  1st  lieutenant  in  Company  A. 
27th  P'-nginoiMs.  throughout  the  campaign  in  P'rance,  and 
during  part  of  the  time  was  commanding  officer  of  the 
company.  His  feet  have  been  amputated  just  above  the 
ankles.  He  is  resting  comfortably  in  the  hospital,  and 
it  is  expected  that  he  will  be  able  to  return  to  business. 
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Congress  in  Extra  Session 

CONGRESS  convened  in  extraordinary  session  on 
May  19.  More  than  the  usual  number  of  urgent 
questions  are  to  come  before  this  Congress,  of  which  the 
most  important  are  the  ratification  of  the  peace  treaty 
and  action  on  the  creation  of  the  League  of  Nations. 
Many  matters  which  vitally  affect  the  welfare  of  the 
nation  await  decision.  The  fate  of  the  railroads  and 
the  telegraph  and  telephone  lines  must  be  settled.  The 
shipping  problem,  national  prohibition,  the  woman's  suf- 
frage amendment,  a  peace-time  naval  and  military  pol- 
icy, the  revision  of  the  war-revenue  law,  the  institution 
of  a  budget  system,  the  welfare  of  discharged  soldiers, 
laws  to  suppress  the  spread  of  Bolshevism,  repeal  of 
the  war  powers  granted  to  the  President,  restriction  of 
immigration  for  a  period  of  years,  revision  of  the  natu- 
ralization laws  and  the  deportation  of  alien  undesirables 
are  some  of  the  weighty  problems  that  press  for  solu- 
tion. Among  the  questions  of  interest  to  the  mining  in- 
dustry, and  which  may  reach  a  hearing  and  possible 
settlement  at  this  session,  are  the  oil-  and  mineral-land 
leasing  bill,  and  tariff  and  labor  legislation. 

The  American  Mining  Congress  plans  to  ask  for  a 
permanent  upbuilding  of  a  few  war  essentials  in  a 
National  Resource  Bill,  which  will  include  only  sub- 
stances not  profitably  produced  except  by  Federal  aid, 
protective  or  otherwise.  It  is  also  the  purpose  of  this 
organization  to  draft  legislation  aimed  to  modify  the 
drastic  provisions  of  the  Sherman  Anti-Trust  Law  and 
to  create  a  Federal  commission  through  which  combina- 
tions not  in  restraint  of  trade  may  be  legalized  and 
placed  under  Government  control. 


Across  the  Atlantic 

LOVE  of  adventure  sends  men  away  from  their  fire- 
j  sides  to  the  four  quarters  of  the  earth.  Soldier, 
sailor,  pioneer,  and  miner  are  alike  impelled  by  this 
force.  Whether  it  is  the  storming  of  a  trench,  the 
chase  of  a  submarine,  the  clearing  of  virgin  land  or 
mushing  through  the  far  stretches  of  northern  Alaska 
in  search  of  the  elusive  placer,  there  will  always  be 
men  who  are  willing  to  take  the  chance,  and  not  for  the 
money  that  is  in  it  but  out  of  the  pure  joy  of  novel  ac- 
complishment and  through  desire  for  new  things  and 
the  passion  to  escape  the  humdrum  of  ordinary  pursuits. 
Roosevelt  hunted  big  game  in  Africa;  Cecil  Rhodes 
opened  up  a  vast  land,  and  history  is  replete  with  stories 
of  men  who  have  overstepped  the  superficial  boundaries 
of  ordinary  existence  and  have  accomplished  what  they 
wanted  to  do. 

Not  many  years  ago  the  crossing  of  the  Atlantic  upon 
wings  would  have  seemed  a  dream.  It  has  actually  been 
accomplished.  Men  of  our  Navy  have  coolly  calculated 
the  undertaking  in  a  manner  similar  to  the  solution  of 
any  engineering  problem.  Distance,  weather  conditions, 
plane  construction,  communication,  control  instruments. 
flight  details,  and  the  insurance  of  the  maximum  oppor- 
tunity of  rescue  in  case  of  mechanical  difficulties  were 


all  figured  to  a  hair.  The  thing  was  done.  The  accom- 
plishment is  a  triumph  to  the  man  who  sits  at  his  desk 
and  figures  out  his  problem,  and,  with  confidence  in  his 
calculations,  is  courageous  enough  to  act.  More  than 
that,  the  success  of  the  men  of  the  Navy  is  an  inspira- 
tion to  every  engineer.  All  honor  to  the  men  who  did 
the  trick,  from  the  humblest  worker  in  the  shop  to  the 
lucky  fellows  who  crossed  the  Atlantic! 


Trade  Relationships 

IN  A  RECENT  address  to  the  Sixth  National  Foreign 
Trade  Convention  at  Chicago  on  Apr.  24,  Eugene 
Mayer,  Jr.,  after  making  a  plea  for  a  "live-and-let-live 
policy,"  said: 

"But  a  certain  caution  in  international  trade  relation- 
ship is  still  imperative.  Even  if  we  now  join  a  concert 
of  nations  for  the  purpose  of  preventing  war  and  for 
the  settlement  of  international  disputes,  we  may  not 
safely  assume  a  complete  fruition  of  our  every  hope. 
I  think  every  country  will  be  justified  in  endeavoring 
to  assure  its  economic  integration  to  the  greatest  ex- 
tent that  is  possible.  The  war  has  taught  us  the  value 
of  certain  key  industries.  We  should  demand  the  preser- 
vation of  those  industries,  and  should  endeavor  to  se- 
cure the  supplies  and  materials  necessary  for  their 
maintenance,  and  we  should  be  equally  willing  to  con- 
template other  countries  doing  the  same  thing." 

It  will  take  time  for  the  lessons  of  this  war  to  sink 
in,  and  we  should  keep  these  lessons  before  us,  lest  in 
the  midst  of  diverse  discussion  we  overlook  them.  It  is 
wisdom  to  make  our  country  as  nearly  a  self-contained 
unit  as  possible.  The  base  of  such  a  structure  is  founded 
upon  the  availability  of  raw  products.  We  have  the 
technical  skill.  We  have  finances.  We  can  build  man- 
ufacturing establishments.  The  need  for  the  develop- 
ment of  a  national  policy  having  for  its  objective  the 
encouragement  of  those  industries  which  are  in  a  po- 
sition to  insure  the  supply  of  basic  raw  materials  is  of 
vital  moment. 

The  Treatment  of  Bolshevism 

FROM  some  of  the  numerous  outpourings  on  the  sub- 
ject of  Bolshevism  we  cull  the  following  paragraphs: 

"The  aim  of  the  Bolsheviki  is  communism  and  equality 
for  everybody.  We  may  find  out  eventually  that  Bol- 
shevism is  not  the  proper  means  for  attaining  our  end. 
We  will  then  act  accordingly  and  somehow  reach  com- 
munism by  opportunism,  but  always  work  toward  com- 
munism. 

"We  believe  that  ultimately  everything  must  be  so- 
cialized. Everything  must  belong  to  the  state,  and  no 
one  must  own  anything.  A  person  may  have  anything 
he  wants  simply  by  asking  for  it.  That  is  our  Utopia, 
which  we  may  not  reach  for  a  long  time,  of  course." 

There  is  a  delightful  vagueness  about  all  this,  as 
well  as  a  singular  disregard  for  sound  reasoning.  A 
perspective  based  upon  history  and  an  understanding  of 
sociology  and  economics  is  the  best  corrective  for  loo.se 
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thought.  At  present  the  hold  that  Bolshevism  has  at- 
tained is  due  largely  to  the  ignorance  of  the  individual, 
who  is  swayed  by  the  thought  that,  just  beyond,  there 
is  some  unusual  fulfillment  of  human  desires,  obtainable 
not  by  the  ordinary  route  of  hard  work  and  good  living, 
but  by  some  short-cut  that  is  devoid  of  eflfort  and  sweet 
in  taste.  Each  of  us  cherishes  illusions  of  one  kind  or 
another,  but  Bolshevism,  communism,  or  any  other  "ism" 
of  like  kind  is  a  delusion  of  a  vicious  nature.  That  it 
will  ultimately  work  itself  out,  in  those  countries  where 
it  appears. to  have  secured  a  foothold,  just  as  a  plague 
runs  its  course,  goes  without  saying.  In  the  meantime 
it  is  best  handled  in  a  manner  similar  to  that  called  for 
in  the  treatment  of  a  malignant  disease — by  quarantine 
of  those  affected  by  it. 


Til  rift  and  Investment  Protection 

DURING  the  period  of  the  war  all  countries,  par- 
ticularly those  engaged  in  hostilities,  having  been 
in  need  of  an  excessive  amount  of  money  to  finance 
their  activities,  conducted  campaigns  of  saving.  The 
campaigns  met  with  remarkable  success,  as  witnessed 
by  the  number  of  small  investors  in  government  se- 
curities and  the  growth  of  deposits  in  the  savings 
banks. 

The  education  that  produced  these  results  was  needed 
perhaps  more  in  the  United  States  than  in  other  coun- 
tries, for  here  thrift  had  previously  been  a  matter  of 
no  special  public  interest.  Remarkable  as  the  results 
have  been,  it  is  probable  that  the  necessity  and  the  prac- 
tice have  not  prevailed  long  enouerh  to  become  a  habit 
in  those  to  whom  the  idea  was  novel,  and,  unless  spurred 
on  or  assisted,  many  will  let  their  savings  go  and  soon 
be  back  to  the  old  hand-to-mouth  existence,  with  no 
thought  for  the  morrow. 

Aside  from  the  personal  benefits  derived  from  sav- 
ing, which  are  really  a  national  concern,  our  Govern- 
ment will  be  in  need  of  large  amounts  of  money  for 
many  years  to  some.  This  money  must  be  derived  from 
taxes,  and  the  taxes  will  be  derived  largely  from  in- 
comes. It  is  therefore  imperative  that  the  Government 
do  all  that  it  may  to  encourage  further  saving,  and, 
what  is  still  more  important,  it  should  protect,  as  far  as 
possible,  those  who  have  saved. 

The  British  government  is  fully  alive  to  the  situation 
and  is  continuing  its  control  of  new  capital  issues.  The 
Investment  Bankers'  Association  of  America  has  made 
a  survey  of  the  situation  and  is  strongly  in  favor  of 
publicity,  supervision  of  new  issues,  and  the  oversight 
of  promises  made  by  venders  of  securities. 

In  this  connection  there  are  in  the  statutes  of  many 
Western  states  the  so-called  "blue-sky"  laws,  which  are 
intended  to  protect  the  investors  of  those  states  against 
fraudulent  promotions  by  domestic  and  foreign  corpora- 
tions. These  law^'  have  to  do  with  speculative  invest- 
ments. They  reiiuin-  th;it  vendor.'^  make  a  full  state- 
ment of  the  affairs  <<f  the  companies  whose  securities 
they  offer  for  sale.  If  the  represeptations  meet  with 
the  requirements  of  the  laws  and  the  approval  of  offi- 
cials, a  statement  is  made  to  the  effect  that,  so  far  as 
the  state  officials  have  been  able  to  determine,  the  husi- 
ne.ss  is  legitimate.  In  Montana  and  Arizona  the  re- 
quirements preceding  approval  go  a  little  further.  In 
these  states  the  commission  must  be  satisfied  that  "in 
its  judgment  the  project  promises  a  fair  return  on 
stocks,  bonds,  or  other  securities  by  it  offered  for  sale." 


There  is  a  limited  amount  of  protection  in  these  laws, 
but  they  still  come  far  from  giving  that  full  protec- 
tion that  is  desirable,  and  the  old  saying  that  "a  fool 
and  his  money  are  soon  parted"  still  holds  good  to  some 
extent  in  spite  of  them.  Mails  cannot  be  censored  ex- 
cept as  to  actual  falsehoods.  It  is  the  half-truths,  in- 
sinuations, comparisons,  that  are  perhaps  more  effective 
in  drawing  out  savings  than  are  misrepresentations.  It 
is  this  class  of  advertisements  and  "news  letters"  pass- 
ing through  the  mails  that  do  a  damage  which  the 
"blue-sky"  laws  cannot  prevent. 

Many  of  those  who  have  been  active  in  the  framing 
of  "blue-sky"  laws  have  had  in  mind  making  absolutely 
safe  all  investments  in  publicly  issued  stocks,  which 
were  not  to  be  sold  unless  they  were  sound  investments. 
It  is  almost  impossible  to  attain  such  a  standard.  Many 
types  of  business  are  speculative  and  always  will  be. 
The  stocks  of  mining,  manufacturing,  lumbering,  agri- 
cultural, and  many  other  companies  come  within  this 
class.  Such  business  is  necessary  to  the  welfare  of  the 
nation,  and  should  be  curbed  only  where  fraud  is  evi- 
dent, or  where  those  solicited  cannot  afford  to  take  the 
risk  involved.  Nor  can  it  be  regarded  a  wise  provision 
that  the  question  as  to  whether  the  business  appears  to 
be  one  "promising  a  fair  return  on  the  stock"  be  left 
to  a  commission.  Such  a  provision  should  scarcely  be 
exercised  except  by  one  who  is  a  specialist  in  the  busi- 
ness under  consideration. 

Perhaps  it  would  be  well  to  follow  the  British  plan, 
which  makes  sure  that  the  investor  has  in  his  posses- 
sion, or  can  secure,  all  necessary  authentic  information 
in  respect  to  the  investment,  and  then  leaves  it  to  him 
to  decide  how  risky  or  safe  the  business  may  be.  Before 
Congress  adjourned  Secretary  Glass  asked  for  national 
legislation  in  this  direction,  but  the  matter  went  no 
further. 

The  British  system,  operating  under  the  Companies' 
Act  of  1907  and  subsequent  amendments,  requires  the 
issuance  of  a  prospectus,  or  submission  of  information 
equivalent  to  that  which  should  be  found  in  a  pros- 
pectus. The  act  applies  to  associations  of  more  than  20 
persons.  The  prospectus  must  be  signed  by  the  direc- 
tors or  proposed  directors.  It  must  contain  the  memo- 
randum of  association,  and  data  concerning  the  location 
of  office  and  properties,  purposes,  and  share  capital  and 
to  whom  it  has  been  so  far  issued;  the  kinds  of  shares 
and  to  whom  each  has  been  issued  and  for  what  con- 
sideration; remuneration  of  directors,  their  names  and 
addresses;  number  of  shares  to  be  subscribed  before 
any  are  allotted,  and  provides  that  none  are  to  be  al- 
lotted until  that  number  has  been  subscribed.  Previous 
stock  transactions  must  be  mentioned.  In  addition, 
there  are  included  the  names  and  addresses  of  persons 
who  have  sold  and  intend  to  sell  property  or  good  will  to 
the  company,  together  with  details  as  to  what  considera- 
tion was  paid  to  them.  Commissions,  preliminary  ex- 
penses, and  promoters  are  all  carefully  covered;  also  the 
inteiest  of  directors  in  the  promotion,  and  their  com- 
pensation. The  auditor.s  must  be  named,  and  specific 
statements  made  as  to  voting  rights  of  the  shareholders. 
The  directors  or  those  who  sign  the  prospectus  are 
legally  responsbile  for  any  losses  incurred  by  purchasers 
through  misstatements  or  misrepresentations. 

The  aim  of  the  Hritish  practice  is  to  secure  all  infor- 
mation possible,  to  ri\ake  those  who  furnish  it  legally 
responsible  for  it-*  accuracy,  and  then  to  make  it  acces- 
.".ible  to  those  who  are  asked  to  buy  shares.     If  the  in- 
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telligence  of  the  purchaser  is  not  sufficient  to  enable 
him  to  protect  himself  with  this  information  in  hand, 
the  government  gives  him  up  as  hopeless. 

This  manner  of  extending  protection  places  no  bur- 
densome restraint  upon  legitimate  adventures.  It  has 
the  merit  of  reaching  all  those  whom  the  "blue-sky" 
laws  of  the  United  States  endeavor  to  protect,  but, 
further  than  this,  it  places  clearly  before  all  of  the 
public  the  inside  workings  of  questionable  entei-prises. 
It  is  to  be  hoped  the  present  Congress,  with  its  many 
important  duties,  may  find  sufficient  time  to  devote  to 
national  "blue-sky"  legislation. 


In  the  present  readjustment  it  is  well  to  remember 
the  young  professional  man.  Lawyers,  doctors,  en- 
gineers, and  others  surrendered  their  immediate  pros- 
pects and  served  the  flag  in  whatever  capacity  the  op- 
portunity offered.  They  are  now  returning  to  take  up 
their  professions  where  they  can.  The  older  men,  who 
in  the  majority  of  cases  have  resources,  can  bridge  over 
the  period  of  reestablishment  without  material  discom- 
fort, but  it  is  different  with  the  younger  man.  He  is 
particularly  in  need  of  encouragement.  It  is  up  to  the 
capitalist,  the  company,  the  corporation,  and  other  em- 
ployers to  give  more  than  ordinary  consideration  to  his 
claims. 


When  the  price  of  silver  was  released  from  its  cage 
it  soared  buoyantly  upward.  For  a  while  it  looked  as 
if  silver  at  $1.29  per  ounce  would  again  become  a  reality; 
and  may  be  so;  although  at  present  the  price  has 
dropped  to  $1.10  and  appears  to  be  steady  at  that  figure. 
The  immediate  outlook  is  good  for  a  continuance  of  the 
higher  price.  This  means  prosperity  to  the  silver  miner. 
Undoubtedly  there  will  be  greater  opportunities  for  the 
employment  of  more  miners  in  the  silver-producing  dis- 
tricts, and  this  will  serve  to  take,  in  part  at  least,  the 
surplus  of  miners  from  the  copper  and  zinc  mines.  Some 
of  the  older  silver  camps  will  probably  resume,  resulting 
in  the  prospect  of  a  widening  market  for  mining  ma- 
chinerj',  supplies,  and  labor. 


BY  THE  WAY 


"Do'st  thee  see  that  there  gert  'ugeous  rock  'anging 
up  there,  m'son?"  said  Cap'n  Dick.  "W'y.  dam-me,  I've 
thought  a  good  few  times  if  'twere  to  burst  forth  she'd 
scat  us  to  shivers,  an',  dam-m.e,  I  naws  bloody  well  that 
thee  an'  me"d  rather  be  sittin'  'ere  'avin'  a  bit  of  a  tell 
an'  pullin'  away  on  tha  Peerless  than  'ave  singin'  to 
tha  'ouse  an'  not  'ear  un.  An'  all  o'  this  'ere  starts  me 
thinkin'  'long  lines  o'  this  'ere  Safety  First.  Back  long 
we,  feyther — an'  min'  you,  m'son,  'e  'ad  no  use  for 
these  'ere  quiet  go-by-tha-groun'  chap.s — 'e'd  say  that 
wo't  wuz  h'everybody's  business  wuz  nobody's  business. 
and  w'en  there  wuz  sumthin'  to  be  done,  bes'  bloody 
thing  is  to  do  it  thysel'.  But  mos'  of  us,  m'son,  is  w'ot 
tha  rector,  w'en  'e  preaches,  calls  passive.  I  naws  bloody 
well  'alf  tha  men  in  tha  mine  o've  seen  this  'ere  boulder 
'ave  figgered  on  pullen  daown,  or  blastin'  h'out  or  sum- 
thin',  but,  dam-me,  they  thinks  as  'ow  that  job's  h'up  to 
someone  h'else:  so  there  she  stays  till  one  o'  these  days 
daown  she'll  come  all  by  'erself.  W'ot's  say,  m'son,  if 
we  blast  un  naow?"  D.  E.  A.  C. 


Noon  came,  and  we  were  collected  in  the  super's  office 
as  usual,  and  it  was  the  electrician's  time  to  tell  a  story. 
"Did  you  boys  ever  hear,"  he  began,  "of  how  I  made  the 
King  of  Siam  pay  me  the  salary  he  owed  me?"  "The 
King  of  Siam?"  we  exclaimed,  incredulously.  "Yes,  the 
King  of  Siam,  and  this  is  a  true  story  I  am  telling  you," 
he  insisted.  "Tell  away,"  we  cried,  indicating  that  we 
would  believe  it  if  it  was  as  true  as  he  said  it  was.  "It 
was  back  in  '95.  I  was  a  youngster  then,  and,  having 
just  got  out  of  electrical  school,  thought  I  knew  'juice' 
from  amperes  to  watts  and  from.  Franklin  to  Edison. 
I  got  a  job  erecting  plants  with  a  company  that  manu- 
factured those  old  Brush  arc  machines,  the  only  kind 
of  lighting  much  in  use  then.  I  used  to  travel  around 
the  country,  setting  them  up  and  breaking  in  the  sta- 
tionary engineers  to  run  them.  One  day  an  order  for  a 
complete  lighting  outfit,  including  engine,  generator, 
and  all,  came  from,  the  King  of  Siam,  who  had  decided 
to  have  a  few  modern  improvements  in  his  palace.  The 
boss  asked  me  if  I  wanted  to  go  over  with  the  outfit, 
and  I  said  'sure,'  and  over  I  went.  I  had  a  bunch  of 
natives  for  helpers  and  not  a  real  mechanic  in  the  crowd. 
I  had  a  devil  of  a  time  building  a  boiler  house,  set- 
ting up  the  machine,  and  wiring  the  grounds  and  palace 
for  those  old-fashioned  arc  lights.  I  got  a  great  repu- 
tation for  being  a  wonderful  man,  though,  and  the 
Siamese  women  were  all  crazy  about  me,  and  they  were 
some  pippins,  too.  It  was  a  great  night,  when  for  the 
first  time  the  King  and  his  subjects  saw  an  electric 
light,  and  they  cheered  me  like  mad.  The  King  right 
away  offered  me  the  job  of  Chief  Electrician  of  Siam, 
and,  not  knowing  any  better,  and  being  in  love  with 
one  of  the  Queen's  maids,  I  accepted  the  nomination.  I 
was  to  have  $500  a  month,  real  money,  in  my  new  job, 
but  nothing  showed  up  at  the  end  of  the  first  month, 
and  I  was  too  polite  to  say  anything,  and  worked  right 
slong  at  the  job  for  another  month.  Still  no  salary;  so 
with  $1000  due  me,  more  than  I  had  ever  had  in  my 
life  before,  I  felt  that  the  dignity  of  my  position  de- 
manded an  explanation.  The  King  was  most  cordial, 
and  finally  I  made  out  the  interpreter's  talk  to  the 
eflfect  that  my  not  getting  any  salary  was  an  oversight 
that  would  be  corrected  at  once,  so  I  backed  out  and 
returned  to  the  power  house  to  dream  about  what  I 
would  do  with  all  that  cash.  The  next  day  I  expected 
to  see  the  King's  Treasurer  sure,  but  nothing  stirring, 
so  I  got  sore  and  hatched  up  a  little  scheme  to  get  my 
money.  That  night  at  8  as  usual  I  started  up  the 
machine  and  switched  on  the  lights,  and  everything  was 
lovely  and  lively  around  the  palace.  At  8:10  I  pulled 
the  switch  and  closed  the  throttle,  and  things  were  live- 
lier still  in  the  palace.  Pretty  soon  the  King's  Chief 
Messenger  came  running  to  the  power  house  with  a 
torch  and  said  some  Siamese  talk  to  this  effect:  'His 
Majesty  sends  to  you  his  most  gracious  respects,  and 
why  is  there  no  light?'  'Return  them  respects  to  His 
Grace,'  says  I,  'and  inform  him  that  there  will  be  lights 
again  when  I  get  my  salarj'.'  Well,  sir,  in  ten  minutes 
the  King's  Treasurer  was  at  the  power  house  with  my 
money,  and  the  lights  and  the  merry  night  life  of  the 
palace  went  cheerily  on.  The  Queen's  maid  had  began 
to  look  a  little  dark  to  me,  though,  so  in  a  few  days  I 
finished  breaking  in  a  native  electrician  and  left  them 
to  work  out  their  own  salvation.  It  was  great  fun  while 
it  lasted,"  he  finished. 

"We  believe  you!"  we  exclaimed,  as  the  admonitory 
1  o'clock  whistle  blew. 
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Personals 


A.  H.  TornKra.  formerly  of  Flat  River, 
la  now  at  Washington.  Missouri. 

Arthur  Tliiulirr  has  relumed  to  St.  Louis 
after  a    trip  to   New   York   and   Boston. 

Kdnrin  J.  Collins,  of  Duluth.  is  e.xamtning 
soine  copper  properties  in  the  Ray  district. 
Arizona. 

.,>.** '"J".'!'  *■'•  ""Vis  recently  examined  the 
L-hurch-l  nion  mine.  In  El  Dorado  County, 
talifornia. 

Clarke  .Sullivan  and  W.  T.  I^undy  have 
opened  engineering  offices  in  the  Mills 
lilag..   m  San  Francisco. 

UeorEr  W.  Marks  has  gone  to  Mohave 
t,ounly,  Ariz.,  to  develop  a  new  silver  pros- 
pect for  St.  Louis   interests. 

James  F.  >IcCarthy,  of  Wallace.  Idaho, 
president  and  manager  of  the  Hecla  Min- 
ing Co.,   is   in   San   Francisco. 

Samuel  Shapiro,  mining  engineer,  53 
West  113th  St..  New  York,  has  left  tor 
Georgia  to  examine  a  gold  property. 

Ollie  F.  Lndtke,  recently  returned  from 
service,  is  now  at  I.,ucerne,  Wyo.,  as  geolo- 
gist for  the  Vinegar  Hill  Zinc  Company. 

Mark  R.  Lamb  was  in  soutliern  Illinois  in- 
vestigating modern  coal  mining  and  tipple 
equipment  In  the  interest  of  French  clients. 

George     L.     Shook     has     been     appointed 
superintendent    of    the    Port    Henry     X     Y 
blast  furnace  of  Witherbee,  Sherman  &  Co.' 

A.  P.  Watt,  consulting  mining  engineer 
to  the  Bureau  of  Mines,  is  in  Washington 
in  reference  to  the  war-mineral  relief 
claims. 

^.y*,-  '•  J?''"*.'-  president  of  the  Oliver  Iron 
Mining  Co..  has  returned  to  Duluth  from 
an  extended  vacation  in  Florida  and  Caro- 
lina. 

..,*^"P'-  ^-  "•  <'»'n'ns  has  returned  from 
the  front  and  is  again  in  charge  of  the 
National  Lead  mine  at  Flat  River,  Mis- 
souri. 

P-  f-nnary.  of  San  Francisco,  has  re- 
ceived the  appointment  of  mill  superintend- 
ent for  the  Blair  Mines  Co.  at  Silver  Peak 
Nevada. 

H.  A.  Wheeler  has  returned  fo  St.  Louis 
from  the  North  Texas  oil  fields,  where  he 
has  been  examining  oil  properties  for  St 
Louis   clients. 

A.  II.  BDrrouKhn,  Jr.,  has  become  associ- 
ated, as  mining  engineer,  with  MaJ.  H.  H 
Armstead  and  is  now  on  his  way  to 
Talache.    Idaho. 

E.  R.  Hnnnrr.  general  manager  of  the 
Hanna  Ore  Mining  Co..  has  returned  to 
ljuiuih  from  a  meeting  of  company  officials 
held    in    Cleveland. 

..Ji"  *?•  *}•"">•  .formerly  general  superin- 
tendent of  tlie  Wl.^consin  Zinc  Co.,  is  with 
the  Canadian  .Tohns-Manville  Co.,  stationed 
at    Asbestos.    Quebec. 

W.  C.  Jaekjon  J.  M.  Callow,  and  John 
H.  H  atson  of  Salt  Lake  City,  have  been 
making  mill  tests  at  Clifton.  Ariz.,  for  the 
Arizona  Copper  Co.,    Limited. 

n,,^.?*!?'' «!*•  ^'""'^y-  mining  engineer, 
uuiuth.  Minn.,  and  associates  have  taken 
?hjr'"a*  '^"".P  "m  silver -copper  properties  in 
the   Seven    Devils    district,    Idaho. 

IJ«»r«e  U  Collord,  general  manager  of 
the  operations  of  the  Shenango  Furnace 
C.o,  and  K.  A,  I>rmms,  auditor,  inspected 
the  Minnesota  mines  of  the  company  on 
May    M. 

<1.  Cheslrr  llrown  has  been  appointed 
rblr-f  mine  Inspector  of  California,  being 
promiiled  from  the  position  of  dr.Ml  deputy 
Ifispecior  which  he  has  held  continuously 
since    1915. 

fleorce  p,  Pllllii,.  formerly  blast-furnace 
superintendent  nf  the  Northern  Iron  Co., 
has  been  appointed  manager  of  the  I'hlla- 
ilelphla  office  of  Freyn,  Ilrassert  ft  Co.. 
engineers.    Peoples  Gas   PIdg .   Chicago. 

Bar  S«,  nermnlne,  formerly  n.oslstant 
general  superintendent  of  the  Vinegar  HIM 
y:\nr.  Co.  In  the  Wls<y>nsln  district.  Is  now 
1o.aled  at  Tuls...  Okla..  where  he  will  man- 
age the  nil  propertleti  of  the  Vinegar  Hill 
*  ompany. 

Charles  MeKlnnls,  of  Wallace,  Idaho 
manager  of  the  National  Conper  Mining 
Co  ban  gone  to  Ranger,  Tex.  where 
he  has  secured  an  oil  lease  and  is  prepar- 
ing to  sink  A  well. 

«.  K.  Mlowell.  of  the  Oregon  Iliirenti  of 
Mines  and  Oenlogy.  Is  nl  the  Ncrihwest 
Htallon  of  the  tr  .«<  Bureau  of  MInen  where 
he  Is  Just  completing  a  series  „r  li.itntlon 
tests  on  the  refractory  gold-silver  anlimony 


ores  from  the  Ben  Harrison  mine.  Whitney. 
Baker  County,   Oregon. 

Ralph  Arnold,  who  has  been  working  on 
oil  problems  in  the  U.  S.  Bureau  of  Inter- 
nal Revenue,  has  given  notice  of  his  inten- 
tion to  resign  within  the  next  few  weeks,  as 
he  wishes  to  return  to  private  practice. 

S,  L.  Rawlings,  general  manager,  and 
C,  >.  Drew,  mining  engineer,  of  the  Cerro 
de  Pasco  Copper  Corporation,  were  expected 
to  arrive  in  New  York  about  May  22  after 
an  extended  visit  to  the  company's  prop- 
erties  In    Peru. 

Louis  IJ.  Huotoon.  secretary  of  the  Min- 
ing and  Metallurgical  Soeietv  of  America, 
and  F.  Kingsbury  Hull.  Pawlucket.  R.  I., 
were  late  visitors  to  Ray,  Arizona.,  in  con- 
nection with  exploration  work  on  the  Rav- 
Broken    Hill   property. 

Heath  M.  Robinson,  formerly  a  member 
of  the  U.  S.  Geological  Survey,  has  recently 
resigned  from  that  organization  and  is  now 
employed  by  F.  Julius  Fobs,  consulting  oil 
geologist,  with  headquarters  at  60  Broad- 
way. New  York  City. 

Lieut.  K.  J.  Goodwin  has  recentiv  been 
discharged  from  the  infantry  and  is  now 
metallurgist  for  the  Florida  Mountain 
Mines  Co.  This  company  is  treating  the 
slope  fillings  of  the  old  Trade  Dollar  Mine, 
at  Silver  City,  Idaho. 

L.  C,  Graton,  who  before  the  war  was 
professor  of  mining  geology  In  Harvard 
University,  will  take  charge  of  the  copper 
division  of  the  Industrial  Unit  of  the  U.  S. 
Bureau  of  Internal  Revenue  on  June  1.  and 
begin   to  organize   his  working  force. 

A.  H.  Rirhards  has  been  made  superin- 
tendent of  the  copper  smeltery  at  Gar- 
field, Utah.  Before  becoming"  assistant 
superintendent  at  Garfield,  he  for  several 
years  held  a  similar  position  at  A.  S.  &  R. 
lead  smeltery  at  Murray,  Utah. 

Frank  Cameron,  special  investigator  for 
the  Bureau  of  Mines,  who  has  been  In 
France  and  Alsace,  is  expected  to  arrive  In 
New  York  about  May  26  to  make  a  confi- 
dential report  to  Van.  H.  Manning,  director 
of  the  Bureau,  on  the  foreign  potash  situa- 
tion. 

William  Frazier,  superintendent  of  the 
Davis-Daly  Copper  Co.,  is  seriously  ill. 
.Maxwell  Atwater,  general  manager  of  the 
.same  company,  is  convalescing  at  the  Mayo 
Brothers'  hospital  at  Rochester.  Minn., 
and  is  expected  to  be  able  to  return  to 
Butte  within   two  weeks. 

James  Johnston,  has  resigned  as  mill 
manager,  Nipissing  Mining  Co..  Ltd.,  Co- 
balt. Ontario,  with  which  companv  he  has 
been  for  the  last  eiglit  and  one-h.ilf  vears 
He  has  gone  to  Kngland.  and  will  engage 
in  consulting  work  with  Churlrn  Bibbers, 
with  offices  at  120  Bishopsgate.  Ix)ndon. 

C.  Roy  Olson,  formerly  mill  superintend- 
ent for  the  Pittsburg-Dolores  Mining  Co  , 
Yerington.  Nev.  ;  the  Brady  flotation  plant. 
Round  Mountain,  Nev.  :  and  manager 
Tonopah  Liberty  Mining  Co ,  has  accepted 
the  position  of  mill  superintedent  for  the 
Como  Consolidated  Mines  Co.,  Como 
Nevada. 

Hugh  M.  Wolflln  has  resigned  the  posi- 
tion of  chief  mine  Inspector  of  California 
to  accept  the  position  of  su|ierintendent  of 
.safety  in  the  State  Industrial  Accident 
Commi.ssion.  of  which  the  mines  division 
is  a  part.  Mr.  Wolflln  was  appointed  chief 
Inspector  upon  the  organization  of  the  com- 
mission   in    1914. 

Tom  M,  Owens,  general  mill  superin- 
tendent of  the  Federal  Mining  and  Smelt- 
ing Co..  Wallace,  Idaho,  who  was  reporte.l 
as  returning  to  Austrniia,  his  home,  In  the 
last  l.ssue  of  the  "Journal,"  will  again  as- 
sume his  former  position  with  the  Federal 
company  after  Investigating  the  latest  de- 
velopments In  the  flotation  process  In  Aus- 
tralia. 

F,  Cushlng  Moore,  who  has  been  ns.sool- 
aled  with  Clarence  CunnlnKliam  as  lonsiilt- 
Ing  engineer  at  the  Hewitt  iiiul  Van  Uol 
Mines.  Silverton,  H  c  i,:im  v.v.r.d  his 
connection    with    thr    '  Interests 

and    has    left    for    Si  i,.    f. 

Fogle,    former    mill  i     for    the 

Consolidated    Intersil  ■  .imnnny. 

In  the  Coeur  d'Alenes,  i..  .iitlv  t.iok  charge 
of  the   Mewllt  and  Van   Hoi  mills. 

Capt.  Kdwnrd  HIelrile  hns  recently  re- 
turned from  Kurope  after  16  months'  serv- 
ice, during  which  he  was  in  the  (IkIiI  at 
.St.  Mlhlel  and  for  (he  last  few  monllis  i<( 
the   w.Tr    w.is   nittiln    II,..    in  i„n.     r II. 


Keglmeni  lie  Was  rornierlv  with  the  Hii- 
r.aii  of  Mines  as  mining  I'nglneer  In  rharge 
>r  the  Utah  and  Nevada  districts. 


Obituary 


John  Biscomb.  46  years  a  resident  of  the 
Michigan  copper  country,  died  recently  at 
his  home  at  Isle  Royale  mine.  He  held  min- 
ing captain  positions  at  Old  Dominion  In 
.Arizona  ;  Tecumsth,  now  part  of  the  La 
S:ille  :  and  Wyandot  He  was  77  years  old 
and  was  born  in  Cornwall. 

.\.  J.  Sharwood.  well  known  in  mining 
circles  on  the  Rand,  where  he  served  under 
John  H:iys  Hammond  and  .afterward  joined 
Messrs.  G.  &  Ll  Albu  as  manager  in  Johan- 
nesburg of  the  General  Mining  and  Finance 
Corporation,  died  in  Kngland  recently  after 
an  operation,  Mr.  Sharwood  was  also  con- 
nected with  the  British  .Vluminum  Co.  He 
abandoned  his  active  mining  connection 
about  nine  years  ago,  residing  in  England 
until  his  death. 


Societies 


.\meriran  Institute  of  Electrical  Engi- 
neers, Denver  Section,  held  its  annual  meet- 
ing on  May  17.  The  lecture  of  the  evening 
was  delivered  by  Albert  C.  Crehore,  whose 
subject  was  "Progress   in   Atomic   Theory." 

Society  of  Chemical  Indnstrv.  New  York 
Section,  held  a  meeting  on  May  23.  when 
papers  were  presented  on  "The  Chemists 
and  the  Brass  Industry."  by  W.  B.  Price ; 
"Shipping  Containers."  by  Charles  P. 
Beistle  ;  "Liners  for  Shipping  Containers." 
by  B.  Arkell :  and  "Paper  Barrels  and  the 
Like."  by  A.  H.  Searle.  An  informal  din- 
ner was  held  before  the  meeting. 

Teknik  Club,  of  Denver,  held  its  last 
dinner  meeting  of  the  season,  on  May  13. 
at  the  Shirley  Hotel.  A.  B.  Scott  presented 
a  paper  on  "The  Gold  Situation."  and  J  K. 
Conley  described  the  manufacture  of 
smokeless  powder  for  naval  guns.  Follow- 
ing a  discussion  of  the  papers  presented, 
officers  were  elected  for  the  ensuing  year. 
H.  B.  Lowden  was  reelected  secretary- 
treasurer.  Fifty-two  members  were  pres- 
ent. 

Montreal    Metallurgical     Association     w.ts 

organized  in  1915  to  secure  greater  effi- 
ciency in  connection  with  the  manufacture 
of  munitions  and  h.is  now  decided  to  con- 
tiiiue  on  a  permanent  basis.  It  has  a  mem- 
bership of  245.  At  a  recent  meeting  the 
following  officers  were  elected :  President. 
G.  P.  Cole ;  vice-president.  H.  J.  Roast ; 
-secretar.v,  Capt.  J.  G.  Ross ;  members  of 
council,  W.  K.  Gillespie.  J.  D.  Paxton.  E. 
M.  Scale.  G.  R.  Kendall.  J.  Ha\-nes.  E.  C. 
Klrkpatrick.  W.  G.  Dauncey.  F.  G.  Gard- 
ner, B.  A.  McFarlane  and  T.  R.  Davidson, 

Canadian  Mining  Institute,  Ottawa 
Branch,  held  a  meeting  on  May  9  to  re- 
organize the  local  branch  of  the  Institute, 
which  was  suspended  during  the  war.  Thirty 
members  of  the  Canadian  Mining  Institute 
resident  in  Ottawa  were  present.  The  fol- 
lowing officers  were  eledod:  Chairman,  W. 
.\  Carlyle.  manager  of  tlie  British  .\merlca 
Nickel  Corporation,  .secretary.  H.  H.  Claudet 
resident  manager  of  the  C.vneral  Engineer- 
ing Co.:  executive  committee.  A.  W.  Q. 
Wilson.  J.  C.  Murray,  and  L  D.  Burling. 
Maj.  Geo.  C.  Riley,  of  the  Soldiers'  Civil 
Reeslabiishment  Department,  urged  the 
need  nf  providing  employment  for  the  pro- 
fe,-.sional  and  technical  men  returning  from 
•  •v.rs.as  He  staled  that  In  two  days  the 
rteiiartmeiit  had  received  applications  from 
liver  121'  men  of  this  tvpe  who  were  abso- 
lutely without  work,  but  It  had  only  been 
able  to  place  15  or  16  of  them.  A  numb«r 
of  siigge.-^i  Ions  as  to  the  best  wav  of  meet- 
ing the  dllllculty  were  made  In  the  course 
of  a  gcii.rni  dlsciis.«ion  much  emphasis  was 
placed  on  the  neo'sslly  of  securing  ade- 
qiiate  nniMiieratlon  for  ihe  professional  and 
technical   men  In  the  government  service 


Industrial  News 


International  Motor  Company  nnnounce<l 
an  increase  In  the  April  sales  of  the  Mnck 
■"■'i-k.     C ^'r    of    which    were    of    the    heavy- 

1   iillrri       Fillers       Corporallon.       (6 

New    York,    has    announced    the 
'    .19  manager  of  its  Chicago  of- 

iM  r.   wilci    ha.H   been    l.lenlifle.l 

"  iiiy    fi'r   several    years       Mr. 

'  '<    engag<-d    fi>r   a    number   of 

>•  "  ■'■^■■«g    nil  ration    problems.      The 
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location  of  this  office  will  still  be  in  the 
Peoples   Gas   Building. 

The  Macumber  &  Whyte  Rope  Co..  manu- 
facturer of  wire  rope  ;intl  wire  at  Keno- 
sha. Wis.,  announces  the  opening  of  its 
New  York  Branch  at  30  Church  St., 
telephone  Cortlandt  7436.  under  the  man- 
agement of  E.  E.  Robirds.  who  has  been 
with  the  company  for  10  years,  having 
been  manager  of  the  Pittsburgh  and  Chicago 
otlices. 

Walter  A.  Zelnicker   Supply    Company,  in 

St.  Louis,  has  just  appointed  F.  X.  Meehan 
as  advertising  manager.  Mr.  Jleehan  has 
been  associated,  in  various  executive  ca- 
pacities, with  Fairbanks  Alorse  &  Co.  :  A. 
T.  &  S.  F.  R.R.  Co.  coast  lines;  and  St. 
Louis  Smelting  and  Refining  Works  of  the 
National  Lead  Co.  He  was  an  active  Four 
Minute  Man  during  the  war. 

Westinghoase  Electric  and  Manufactur- 
ing Co,  announces  the  promotion  of  A.  E. 
Hitchner  to  the  position  of  manager  of  the 
mining  section  of  the  industrial  sales  de- 
partment, with  headquarters  at  East  Pitts- 
burgh, Penn.  Mr.  Hitchner  was  formerly 
with  the  Baldwin  Locomotive  Works  and 
three  years  with  the  Link-Belt  Co.  on  con- 
struction work.  In  If*  12  lie  was  sales 
representative  for  the  Westinghouse  com- 
pany in  the  anthracite  coal  fields  and  in 
charge  of  the  Wilkes-Barre  office.  In  his 
new  position  Mr.  Hitchner  will  handle  the 
sale  of  all  apparatus  made  by  the  Westing- 
house  company  for  use  in  the  mining:  in- 
dustry. 

Chamber  of  Commerce  of  the  United 
States  announces  that  Homer  L.  Fergu- 
son, president  and  general  manager  of  the 
Newport  News  Shipbuilding  and  Dry  Dock 
Co.,  of  Newrport  News.  Va..  has  been 
elected  president  as  the  result  of  a  mail 
vote  of  the  organization's  board  of  direc- 
tors. Mr.  Ferguson  succeeds  Harry  A. 
"\\Tieeler,  of  Chicago,  who  declined  reelec- 
tion. In  addition  to  Mr.  Ferguson,  the  fol- 
lowing other  officers  were  elected  by  the 
board :  Vice-presidents :  Eastern  District, 
A.  C.  Bedford.  New  York  :  North  Central, 
Joseph  H.  Defrees.  Chicago  :  South  Cen- 
tral, Thomas  F.  Gailor.  Bishop  of  Tennes- 
see: Western  District  (to  be  filled  later). 
An  executive  committee  was  also  elected  in 
addition  to  the  foregoing  officers. 

The  French  American  Banking  Corpora- 
tion has  leased  the  ground  floor  at  65  Wil- 
liam St.,  New  York  City,  and  w'U  open  for 
business  there  about  June  1.  Tiie  corpora- 
tion is  an  alliance  of  the  National  Bank  of 
Commerce  in  New  York,  the  First  National 
Bank  of  Boston,  and  the  Comptoir  National 
d'Esconipte  de  Paris,  formed  to  foster 
trade  between  France  and  the  United 
.States.  It  was  incorporated  at  Albany.  N. 
v..  Apr.  29.  It  is  capitalized  at  ?2, 000, 000, 
with  a  surplus  of  $500,000.  all  paid  in.  The 
officers  of  the  corporation  are  Maurice  Sil- 
vester, president ;  Roger  P.  Kavanagh, 
vice-president  and  treasurer :  John  E. 
Rovensky,  vice-president ;  F.  Abbott  Good- 
hue, vice-president,  and  Thomas  E.  Green, 
secretary. 

American  Blower  Co,  has  announced  that 
James  Inglis,  president,  sailed  from  New 
York  on  May  15  as  a  member  of  a  com- 
mission appointed  to  confer  with  European 
cotton  interests  on  post-war  conditions  in 
the  cotton  industry  throughout  the  world, 
with  special  reference  to  the  proposed  world 
cotton  confe:*ence  to  be  held  in  New  Orleans 
next  October.  While  connoofeil  with  the  War 
Industries  Board.  Mr.  Inglis  was  chairman 
of  a  joint  committee  made  up  of  several 
governmental  departments  whose  purpose 
was  to  secure  better  baling  of  cotton  and 
less  wasteful  methods  of  handling  the  cot- 
ton crop.  Mr.  Inglis  is  continuing  his 
connection  with  the  work,  being  transfer- 
red to  the  Department  of  Commerce.  Mr. 
Inglis  will  also  visit  Belfast.  Ireland,  to 
confer  with  his  associate  in  the  blower 
business.  Mr.  Davidson,  of  the  Sirocco 
Engineering  Works. 

International  High  Speed  Steel  Co., 
Rockaway,  N.  J.,  has  transferred  the  ex- 
ecutive and  main  offices  from  99  Nassau 
St,  New  York,  to  the  works  at  Rockaway, 
N.  J.,  and  requests  that  all  communications 
he  mailed  to  that '  address.  In  order  to 
facilitate  deliveries  in  less  than  carload 
lots  to  customers  in  the  ^letropolitan  dis- 
trict, a  branch  office  has  been  opened  at 
Nos.  294-296  Lafayette  St.,  New  York  City, 
where  a  warehouse  has  been  secured.  An 
extensive  and  varied  stock  of  tool,  alloy 
and  high-speed  steel,  and  also  of  the  "Bull- 
dog" brand  of  mining  .nnd  rock  drill  steel, 
both  hollow  and  .solid.  In  hexagon,  octagon, 
quarter  octagon,  round,  .and  cruciform  sec- 
tions, in  all  sizes  from  S  in.  to  2  in.  diam- 
eter, will  be  carried.  The  New  York  office 
and  warehouse  will  be  under  the  manage- 
ment of  John  T.  Mungovan.  Telephones: 
Rockawav,    147 ;    Spring,    2332-2333. 


Trade  Catalogs 


"Sockets  to  Harmoiuze."  Cutler-Ham- 
mer Mfg.  Co.,  Milwaukee.  Wis.  Folder ; 
two-color  ;  3i  X  6  ;  4  pp.  which  emphasizes 
the  harmony  to  be  secured  through  the 
use  of  C-H  push-button  porcelain  Sockets 
with  white  enamel  fixtures.  Also  lists  the 
pendent  and  fixture  types  of  push-button 
porcelain  sockets,  and  is  intended  for  dis- 
tribution   by    jobbers    and    dealers. 

Pipe-Threading  IMachines.  Walter  A. 
Zelnicker  Co.,  St.  Lx)uis.  Mo.  Folder  No. 
263.  containing  list  of  special  offerings,  in- 
cluding used  portable,  hand-power  pipe- 
threading  machines  which  have  been  thor- 
oughly overhauled,  and  1250  steel  tray 
bodies  for  miscellaneous  use  around  manu- 
facturing plants,  as  storage  bins,  sorting 
trays,  mixing  pans,  transfer  bins,  skips, 
and  similar  devices  made  for  the  U.  S. 
Government  but  the  orders  for  which  were 
canceled  at  the  end  of  the  war.  Also  a 
list  of  lamps  and  copying  presses. 

Headlights    for    Mine    Locomotives.      Ohio 

Brass  Co.,  Mansfield.  Ohio.  Bulletin  No. 
202A:  6  X  9  ;  12  pp  ;  illustrated.  Describes 
"Imperial  Incandescent  Headlight  for 
Mining  Locomotives."  Type  MH,  8-in.  re- 
flectors made  with  both  cast-iron  and  brass 
casings,  with  spring  suspension  for  ab- 
sorbing shocks  and  keeping  rays  of  light 
on  the  track.  A  strong,  steady,  unvary- 
ing beam  under  the  hardest  service  is 
furnished.  Dimensions,  weights,  tables  of 
specifications,  and  lists  of  switch  and  fuse 
equipment   are    included. 

Reilly  Water  Heater.  Griscom-Russell 
Co.,  90  West  St.,  New  York.  Bulletin  320  ; 
6x9;  16  pp.  ;  illustrated.  Describes  heat- 
ing of  feed  water  for  boilers,  showing  econ- 
omy of  fuel,  increase  of  boiler  capacity, 
increase  of  effective  condenser  capacity, 
sa.ving  in  cost  of  boiler  maintenance  and 
increased  life  of  boiler.  The  statement  is 
made  that  fuel  savings  and  increase  of 
boiler  capacity  "wiil  vary  from  S%  to  15%, 
and,  furthermore,  in  round  numbers.  1% 
less  coal  is  required  and  maximum  boiler 
capacity  is  increased  1%  for  every  11° 
the  feed  water  is  heated  before  being  de- 
livered to  the  boilers.  Instructions  are 
given  on  how  to  compute  the  savings  re- 
sulting from  the  use  of  a  proper  feed- 
water  heater.  The  bulletin  contains  a  gen- 
eral description  of  the  Reilly  types  D  and 
C  of  feed  water  heaters,  with  ample  illus- 
trations and  specifications. 

"Mfltinsr  Metal  With  Klectrically  Heated 
Pots,"  Cutler-Hammer  Co..  of  Milwaukee 
and  New  York.  Folder.  6  pp.  :  3i  x  6 
in.,  illustrated.  Calls  attention  to  the  ad- 
vantages of  electrically  heated  melting  pots 
over  gas  and  gasoline,  on  account  of  clean- 
liness, elimination  of  open  flame,  greater 
efficiency,  and  ease  of  control.  C-H  electri- 
cally heated  metal  melting  pots  are  made 
to  melt  down  and  maintain  at  the  proper 
temperature  all  soft  materials,  such  as 
lead,  tin,  solder,  and  babbitt.  They  are 
limited  to  a  maximum  temperature  of  550 
deg.  F..  and  are  made  in  standard  sizes  up 
to  150  lb.  metal  capacity.  Two  types  are 
described — the  floor  type  in  10  and  25  lb., 
sizes,  and  the  bench  type  in  50,  100,  and 
150  lb.  sizes.  Automatic  temperature  con- 
trol equipment  can  be  furnished,  which  con- 
sists of  a  dynamic  thermometer  and  the 
control  panel.  The  bulb  of  the  thermometer 
is  immersed  in  the  metal  and  the  coil  is  set 
to  the  temperature  desired.  The  action  is 
such  that  the  metal  is  kept  between  a  mini- 
mum and  a  maximum  temperature.  Prices, 
dimensions,  and  other  descriptive  matter 
are   included. 


New  Patents  | 

United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining   Journal"    at    25c.    each. 

Converting — Muffled  Ore-Converting  Ap- 
par.ttus.  Aron  M.  Beam,  Denver,  Colo.,  as- 
signor to  the  American  Continuous  Retort 
Co..  Denver,  Colo.  (U.  S.  No.  1,299,661  ; 
Apr.  S.  1919.) 

Crushers — Frame  for  Jaw  Crushers.  Wil- 
liam B.  Easton.  Chicago.  Ill  ,  and  David 
Cole,  El  Paso,  Tex.  (U.  S.  No.  1,298,188; 
Mar.  2.5,  1919.) 

Drills — Feeding  Means  for  Drills.  Lewis 
C.  Bayles.  Easton,  Penn.,  assignor  to  In- 
gersoII-Rand  Co.,  Jersev  Citv,  N.  J,  (U.  S. 
No.    1,299.S14:   Apr.    S,    1919.) 

Electric  Furnace  .\ppnratas — For  Ores 
or  Minerals.  Ingenuin  Hechenbleikner, 
Charlotte,  N.  C.  assignor  to  Southern  Elec- 


tro-Chemical Co.,  New  York,  N,  Y.  (U,  S, 
No.   1,299,336;  Apr.   1,  1919,) 

Electric  Farnace.  William  K.  Booth,  Chi- 
cago, 111.,  assignor  to  Booth-Hall  Co.,  Chi- 
cago, 111.  (U.  S,  No,  1,299,110;  Apr.  1. 
1919.) 

Explosive  Cart'. 'dgre.  Montague  H.  Rob- 
erts, Jersey  City,  .\.  J.,  assignor  to  Air  Re- 
duction Co.,  Inc.  (U.  S.  No.  1,298,097  ; 
Mar.  25,   1919.) 

Flotation — Device  for  the  Aeration  and 
Emulsifying  of  Pulp  for  Flotation.  Charles 
Taylor,  Nogales,  Ariz.  (U,  S.  No.  1,299,059  ; 
Apr.   1,   1919.) 

Foel — Apparatus  for  Burning  Powdered 
Fuel.  Arthur  S.  Mann,  deceased,  Schenec- 
tady, N.  Y.,  by  Eleanor  D.  Mann,  adminis- 
tratrix, assignor  to  General  Electric  Co. 
(U.   S.   .No.   1,298,530;   Mar.  25,   1919.) 

Gold- Washing  and  Accumulating  Device. 
Roy  C.  Sawyer  and  John  W.  West,  Pasa- 
dena, Calif.  (U.  S,  No.  1,298,577  ;  Mar,  25, 
1919.) 

Ingot  Molds — Apparatus  for  and  Method 
of  Teeming  Ingot  Molds.  Emil  Gathmann, 
Baltimore,  Md.  (U.  S.  Nos.  1,298,034  and 
1,298,035  ;   Mar.   25,   1919.) 

Iron  Oxide — Method  for  Reducing,  Hor- 
ace W.  Lash,  San  Francisco,  Calif,  (U.  S. 
-No.   1,296,973;  Mar.  11,   1919.) 

Loading  and  Conveying  Apparatus.  Frank 
Billings,  Cleveland,  Ohio.  (U.  S,  No.  1,300,- 
111  ;  Apr.   8,   1919.) 

Metal  Briquet,  Felix  A.  Vogel,  New  York, 
N.  Y.,  assignor  to  General  Briquetting  Co., 
.Xew  York,  N.  Y.  (U.  S.  No.  1,299,878;  Apr. 
8,   1919.) 

Metal  Oxides — Making  metallic  oxides. 
Theodore  J.  VoUkommer,  Pittsburgh,  Penn. 
(U.  S.   No.   1,300,522;  Apr.   15,   1919.) 

Mine  Cars — Safety  Stop  for  Mine  Cars. 
Joseph  Klansnic,  Black  Diamond,  Wash. 
(U.   S.   No.    1,297,575;   Mar.    18,   1919.) 

Mine  Tracks — Adjustable  Clamp  for  Slide 
Rails  in  Mines.  Henry  Fread  Heumann, 
Marissa,  111.  (U.  S.  No.  1,298,946;  Apr.  1, 
1919.) 

Mining  Machine,  James  A.  Brantley, 
Sand  Springs,  Okla.  (U.  S.  No.  1,299,905; 
Apr.  8,  1919.) 

Molybdenum — Method  of  E.xtracting  and 
Recovering  MolyVjdenum  from  Its  Ores  and 
Concentrates.  Henry  Alfred  Doerner,  Den- 
ver, Colo.  (U.  S.  No.  1,299.559-60;  Apr.  8, 
1919.) 

Nickel  Scrap  and  Sludge — Process  for 
Treating.  Woolsey  McA.  Johnson,  Harl- 
ford.  Conn.  (U.  S,  No.  1,299,577  ;  Apr.  S, 
1919.) 

Petroleum — Method  for  Refining  Oil. 
Chauncey  E.  Forward,  Urbana,  Ohio.  (U. 
S.   No.   1,299,449;  Apr.   8,    1919.) 

Phosphate  Rock — Method  of  Treating 
Gases.  Ingenuin  Hechenbleikner,  Char- 
lotte. N.  C,  assignor  to  Southern  Electro- 
Chemical  Co.,  New  York,  N.  Y'.  CU,  S.  No. 
1,299,337  ;  Apr.   1,   1919.) 

Potash — Method  of  Extracting  Potash 
and  the  Like.  Arthur  Burton  .\ndrews,  .-Vu- 
burn.  Me.,  assignor  of  one-half  to  himself 
and  one-half  to  Herbert  F.  Kellev,  Auburn, 
Me.      (U.   S.  No.   1,296,035;  Mar.   4,  1919.) 

Potash — Process  for  Obtaining  Water- 
Soluble  Potash.  William  D.  Richardson, 
Chicago,  III.  (U.  S.  No.  1,295,601  ;  Feb.  25. 
1919.) 

Potassium  Compounds — Apparatus  for 
Recovering  Potassium  Compounds  from  Ce- 
ment-Kiln Gases.  Henry  Blumenberg.  Jr., 
Oro  Grande.  Calif.  (U,  S.  No.  1,297,639  ; 
Mar.    18,   1919.) 

Potassium  Nitrate — Process  of  M<aking. 
Henry  Blumenberg,  Jr.,  Oro  Gr.ande,  Calif., 
assignor  to  Chemical  Construction  Co.,  Los 
Angeles,  Calif.  (U.  S.  No.  1,297,640;  Mar. 
IS.   1919.) 

Potassium  Salts — .\pparatus  and  Proc- 
esses for  Recovering  Potasium  Salts  from 
Cement-Kilns,  Cement  Mixtures,  Waste 
Gases,  etc.  Henry  Blumenberg.  Jr..  Oro 
Grande.  Calif.  (U.  S.  No.  1,296,462  ;  1,- 
296,463;  1.295,464;  1,296,465;  1,296,466; 
Mar.   4,   1919.) 

Refining — Process  for  the  Refining  of 
Metals,  ,1'oseph  B.  Murray,  Brooklyn,  N.  V. 
(U.   S.   No.   1,295,568;  Feb.   25,   1919.) 

Refractory — Process  of  Making  Furnace- 
Lining  Materials.  Albert  P.  Meyer,  Pitts- 
burgh. Penn.,  assignor  to  Allen  S.  Davison, 
Co,  Pittsburgh,  Penn.  (U.  S.  No.  1.300.- 
631  ;  Apr.   15.  1919.) 

Roasting — Apparatus  for  Roasting  or 
Drying  Ores.  Joseph  Molnar.  Goose  Rill. 
Mont.     (II.  S.  No.  1.296.834  ;  Mar.  11.  1919.) 

Separation  —  Ore-Separating  .\pparatU3. 
George  McElwain,  El  Paso,  Tex.  (U.  S. 
No.  1,299,848;  Apr.  8,  1919.) 
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III  TTE,   MONT. — May    17 

MinrrH'  riithiHls  will  be  the  subject 
of  extended  study  by  the  U.  S.  Bureau  of 
Mines,  according  to  Daniel  Harrington. 
mIninK  engineer  in  charge  of  .xafety  work 
in  the  Rocky  Mountain  region  for  the 
Bureau.  Incidental  to  this  study  will  he 
a  separate  investigation  as  to  remedial 
measures  for  the  miner  and  underground 
worker  in  places  where  high  temperatures 
prevail.  This  investigation  is  to  he  made 
largely  by  physicians  from  the  public 
health        service.  Miners'        consumption 

annually  exacts  a  heavy  toll  in  the  Butte 
district,  because  of  the  prevalence  of  tine 
dust,  which  is  inhaled  and  settles  in  the 
lungs,  in  time  excluding  the  free  passage  of 
air  throughout  the  lung  cell,  resulting  in  the 
development  of  tuberculosis. 

SALT    I,.\KE    CITY.   VTAH — -May    16 

r»rk   rilv   Mine'*   .\re   Still  Closed  as  the 

results  of  the  recent  strike,  although  the 
situation  appears  to  be  improving  and  the 
more  conservative  element  among  the 
miners  is  gaining  ground.  Miners  in  the 
Tintic  section  have  asked  for  a  raise  in  pay 
of  7.=ia  a  day  and  for  an  eight-hour  day. 
Iladicals  have  been  at  work  here  also,  but 
in  this  camp  there  has  been  a  greater  dis- 
position toward  moderation.  Mine  owners 
have  refused  to  meet  committees  in  any 
wa.v  connected  with  the  I.W.W.  or  kindred 
organizations,  expressing  them.selves  as 
preferring  the  alternative  of  a  complete 
clo.se  down  as  at  Park  City.  They  state, 
however,  that  they  are  ready  as  individual 
managements  to  meet  bona  fide  representa- 
tives of  their  own  employees.  The  de- 
mands of  the  miners  were  formulated  a 
little  less  than  a  week  ago,  and  the  camp 
is  quiet,  with  %vork  going  on  as  usual.  It 
is  expected  that  conditions  will  settle  soon. 
Rednrtlon  nf  Freight  Rules  on  Utah 
products  is  being  sought,  the  mining  and 
smelting  interests  joining  in  the  effort  and 
seeking  to  secure  rales  which  would  permit 
the  removal  of  low-grade  ores.  Coal-mine 
operators  and  plaster  and  potash  producers 
also  are  seeking  relief.  What  is  felt  here 
to  he  unfair  discrimination  against  Utah 
was  brought  by  shippers  to  the  attention 
of  Max  Thelen.  Pircctor  of  Public  .Service. 
17.  S.  Railroad  Administration,  at  a  meeting 
held  May  7  In  the  offices  of  the  traffic 
bureau.  Freight  reductions  are  said  not 
to  be  likely  in  the  immediate  future,  on 
account  of  high  costs  and  lessened  traffic 
after  the  war.  but  the  director  Is  stated 
not  to  be  In  favor  of  any  increase  .at 
present. 

WAM.A<K.    IDAHO — May    17 

Ciaffventirlm  I'nreliaH^  In  Rumored  of  tlii> 
Hercules.  Tamarack  &  Custer  anil  the 
Norlhport  smeltery  In  a  deal  with  the  Day 
Interests.  The  report  now  Is  that  the  deal 
was  consummaled  several  weeks  ago  when 
there  was  much  publicity  regarding  the 
alleged  negol  lallons.  When  the  two  mines 
resumed  operations,  after  a  suspension  of 
four  months,  with  no  apparent  change  In 
control  or  management.  It  was  assumed 
that  the  ileal  was  ofT.  Now  the  report  is 
that  II  was  in  effect  consummated,  but  that 
the  actual  transfer  hius  not  l)ien  made.  Re- 
liable Information  la.  of  course,  unobtain- 
able, hut  Ihe  fact  that  the  Days  closed 
down  tight  last  Christmas  wlwn  Ihe  mnrkel 
for  lenir  N-gan  to  crnrnble.  remained  closed 
four  months,  and  then  started  up  when  the 
lend  situation  was  even  worse  than  when 
Ihey    closed   down.    Is   slgnlllianl 

IMI.ITII.    MINN. — M«.»     n 
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changed.      Shipments    for    April.    1919.    and 
April.  191 S,  were: 

Dock                      April,  1918  April,   1919 
C.  &  N.  W.,  Escnnaba 36.701 

C.  M.  A  St.  P.,  Escanaba 34,716 

D.  S.  S.  &  A.,  Marquette. .         5,222         

L.  S.  &  I,  xMarqucttc 5,484         

C.  &  N.  W.,  Ashland 139,190 

Soo  Line,  Ashland 8, 1 68 

Great  Northern,  Superior. .  71,299  61,272 

Soo  Line,  .Superior 10,254  40.458 

Northern  Pacific,  Superior..  18,009         

D.  M.  &  N,  Duluth 56,991  794,050 

D.  &  I.  K.,  Two  Harbors. . .  68,609  297,684 

Totals 235,870         1,412,239 

IRONWOOn,    MICH. — May    17 

^liehigan  State  Tax  CnmrnisHlon  held 
liearings  in  the  iron  mining  counties  dur- 
ing the  week,  at  Bessemer  May  1,1.  at  Cry- 
st.al  Falls  Ma.v  14.  at  Iron  Mounl.ain  May 
1,S,  and  in  jlarquette  County,  May  16. 
Valuations  were  placed  on  all  mines,  but 
the  figures  may  be  revised  before  being 
placed  on  the  assessment  rolls.  Total  for 
tjogebic  County  is  about  15%  greater  than 
for  last  year.  In  round  numbers  valuations 
for  individual  mines  are  as  follows,  ore  in 
stockpiles    being    included: 

Mine                                  1918  1919 

Ashland $51,000  $70,000 

Norrle-Aurora  Group. .        13,899,000  12.588,000 

Ne»-port 6,909,000  7,996,000 

Bonnie 760,000  659,000 

Davis 78,000  447,000 

Geneva 225,000 

Hoyal 175,000  201,000 

Puritan 3,094,000  3,464,000 

Ironton 482.000  1,520,000 

Yale 321,000  589,000 

Colby 905,000  839.000 

Palms 2.351.000 

Anvil 412.000 

Keweenaw 883,000  1,414,000 

Mikado 144,000  130,000 

PilKrim 136,000  140,000 

Plvmouth 6,177,000  8.000.000 

Wakefield 4,500,000  5,500,000 

Sunday  Lake 632,000  632,000 

Brotherton 184,000  289.000 

Castile 139,000  125,000 

.Morgan 40,000  90,000 

The  total  for  1919  ia  over  49,000,000. 

PHOENIX,   ARIZ. — Ma.v    Hi 

Assessment  on  Arizona  mining  properly 
within  the  time  of  statehood  has  been 
raised  more  than  ten  limes  and  In  pcrcent- 
.age  of  slate  assessment  from  :1I.7  to  SX.fi.t 
of  the  whole.  In  1912  the  new  stale's  min- 
ing property  had  a  valuation  of  $45.14,5.- 
084  ;  the  following  year  there  was  the  re- 
markable jump  to  $140.488.0.48  ;  In  lOfS 
Ihe  assessment,  based  largely  upon  prollls 
and  inlanglhle  valuations,  was  $491,679.- 
957.  The  intangible  value  system  of  as- 
sessment now  Is  under  fire  In  suits  In  the 
.State  .Supreme  Court,  (lied  by  the  In.splra- 
lion  and  American  .Smelting  and  Refining 
companies.  The  former  \v;is  ilismi.ssed  by 
the  high  court  for  lack  of  stale  prosecution, 
hut  has  been  reinstated,  under  protest. 
A  late  decision  of  the  Federal  Appellate 
<'*ourt  In  San  Francisco,  denying  Ihe  Stale 
of  Arizona  the  right  to  tax  the  Standard 
Oil   Co.    for  profits  made   on   the   basis   of  a 

Rroducl   wllhin    IheHlale  of  i 'iillforiiia.   may 
nve  some  bearing  on   the  quesllon 

KINOMAN.  ARIZ. — May  17 
In  the  Apei  Nnlls  filed  against  each  other 
liy  the  United  Knstern  and  Tom  R.ed 
companies  there  has  licen  sllpiilnllon  lliiil 
Ihe  latter  shall  have  right  lo  continue  Us 
winze  In  the  disputed  ground  to  an  Inter- 
section with  the  Rig  .llm  raise  of  the 
former,  and.  In  Ihe  event  a  fault  be  en- 
counlereil.  Tom  Reed  shall  have  lb.'  i.rlvl- 
lege  of  raising  or  sinking  a  reasonable  dis- 
tance along  the  fault  plane  lo  show  nnv 
relation  there  may  be  between  the  vein 
and  the  fault,  though  net  to  drift  along  the 
fault. 

jnri.iN.  MO. — Mar   n 

New  vnn.OOn  Maitnrlle  8rpnrntlnn  Rnnal- 
ing  riant  Is  lieing  erected  i\l  flalena.  Kan  . 
I.v  the  .Toplln  Hepnraling  Co  It  Is  the 
same  type  of  plant  as  was  erected  by  Ibis 
company    I!)    years    ago.    Just    after    It   had 


taken  out  the  original  patents,  .\fter  in- 
.'iialling  plants  in  m.-iny  different  mining 
sictions  in  the  country,  the  company  sold 
the  patents  and  has  since  restricted  itself 
to  Ihe  operating  end.  The  company  oper- 
ated a  plant  in  Joplin  until  two  years  ago. 
when  it  w.is  forced  to  close  by  the  city 
council,  objection  having  been  made  to  the 
fumes.  The  new  plant  is  to  have  several 
improvements,  including  oil  firing.  The 
greater  portion  of  the  ore  used  is  not  less 
than  8%  iron,  and  al>out  20*^  metallic  zinc. 
Only  ,a  limited  amount  of  this  quality  of 
ore  is  produced  in  the  district,  and  it  Is 
not  believed  that  the  plant,  which  will  have 
.1  capacity  of  handling  6.5  tons  of  ore  daily. 
can  be  kept  busy.  However,  another  com- 
pany is  planning  the  construction  of  a  simi- 
lar plant  immediately,  and  it  may  mean  a 
market  for  some  of  the  lower  grade  of 
zinc-iron  ores  that  heretofore  have  been 
unmerch,antable.  The  iron  that  is  made  in 
the  separating  process  is  lost. 

DALL.AS,  TEX. — May  16 
Texas  OH  Production  for  quarter  ended 
Mar.  31  is  valued  at  $30,000,000.  accord- 
ing to  Controller  Henry  'B.  Terrell.  This 
is  from  six  to  eight  million  dollars  greater 
than  during  the  previous  quarter.  'The  In- 
crease is  due  partly  to  discovery  of  new 
wells,  but  also  to  the  gathering  of  more 
complete  records  by  several  revenue  collec- 
tors, proxnded  for  at  the  last  regular  session 
of  the  State  Legislature.  These  collectors 
listed  over  200  new  companies.  Number  of 
oil  producers  now  on  record  at  the  control- 
ler's office  is  about  800.  The  House  passed 
a  resolution,  subject  to  the  approval  of 
the  Senate,  authorizing  the  Governor  and 
Slate  Prison  Board  to  exercise  the  option 
held  by  the  state  on  Blue  Ridge  farm. 
Fort  Bend  County,  where  the  Gulf  Produc- 
tion  Co.    made  the   recent   discovery  of  oil. 

Texas  &  Paelfle  R.  R.  is  planning  to  build 
branch  lines  lo  gridiron  the  oil  fields  of 
Central  West  Texas,  to  handle  Ihe  great  in- 
iTea.se  in  traffic  which  h.os  resulted  from 
Ihe  tremendous  development  in  the  Ranger 
district  in  such  a  short  time.  Preliminary 
surveys  have  been  aulhorize<l  in  the  terri- 
inry  lying  north,  south,  .and  west  of  the 
Immediate  Ranger  neighborhood.  A  party 
of  railroad  officials  has  made  a  tour  of  this 
section,  its  personnel  including  Harrv  Bon- 
ner, president  'Mis.souri  Pacific  R.R..  also 
director  of  the  Texas  &  P.acific  :  .1.  H.  Mc- 
Clement.  member  exectitive  committee.  Mis- 
souri Pacific  and  director  Texas  &  Pacific  ; 
Bertram  Cutler,  director  Missotirl  Pacific 
jind  representative  Rockefeller  interests, 
from  New  York  Clly  ;  C.  K.  Ingersoll.  direc- 
tor Missouri  Pacific  and  Pennsylvania  R.R. 
and  president  Midland  Valley  RR.  from 
Philadelphia:  and  .lohn  G  Ixinsdale,  presi- 
dent NallonnI  Baitk  of  Commerce.  St.  Tjouls. 
and  director  Ml.ssouri  Pacific.  The  party 
was  accompanied  by  .1.  !,.  Lancaster,  re- 
gional director  of  the  Southwestern  group 
of  railroads,   and   others. 

TORONTO.     ONT. — Ma.v      19 

Rrpnrix    of    KxlenHlvr    Oil    Cnnrrsi>lon»    in 

Alberta  liaving  been  nuide  or  .-onsldered  by 
Ihe  Can.-idiatt  government,  which  created 
much  uneasiness  and  dls.satlsfactlon  In 
Western  Canada,  were  set  at  rest  by  the 
presentation  to  the  Canadian  Parliainenl  on 
May  12  of  the  correspondence  relating  to 
'he  matler.  The  papers  show  that  In  .lulv. 
1917.  an  nppllcallon  was  made  on  behalf 
of  Ihe  ".ShoM"  Transport  Co.  of  London. 
Knglanil.  for  exclusive  oil  and  natural  gas 
rights  for  the  jierlnd  of  the  war  and  five 
venrs  after,  wllh  free  right  of  way.  freedom 
from  customs  duties,  and  other  special  con- 
cessions The  offer  was  rejected,  ns  were 
two  subsemient  aiipllcatlons  In  the  same 
Interest  A  greatly  modified  proposition 
was  then  submitted,  the  "Shell"  people, 
offering  lo  enter  upon  the  undertaking  In 
coitperatlon  with  Ihe  governtnent.  the  com- 
pany to  find  the  funds  and  to  dl^^de  the 
net  profits  with  the  government  on  a  Bfl"f. 
basis  The  matter  was  under  consideration 
l>\-  Ihe  governmeni  for  sotne  months,  dur- 
ing which  many  strong  i>rotests  against 
the  proposal  were  ninde.  and  finally,  on 
Mar  :s.  Hon  Arthur  Melghan  Minister  of 
Ihe  Interior,  sent  a  communication  lo  the 
representative  of  the  company  declining  lo 
entertain  the  scheme. 
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ALASKA 

ICENNECOTT  (Kennecott) — Copper  pro- 
duction, including  that  of  Brailen,  during 
April  was  3,528,000  lb.,  comparing  with 
5,S52,000  lb.  in  March,  5,292,000  lb.  in  Feb- 
ruary, and  10,040,000  lb.  in  January.  Pro- 
duction for  April,  1918,  was  5,794,000  lb.; 
in  1917  it  was  7,180,000  lb.,  and  in  1916 
-  10,500.000  pounds. 

.\RIZONA 

Cocliise    Count} 

BENSON  SMELTERY  well  advanced  in 
construction  and  is  to  be  blown  in  within 
60  days.  Enough  ore  pledged  to  operate 
plant  for  two  years.  C.  E.  Goetz,  of  Ben- 
son, promoter. 

SHATTUCK  ARIZONA  (Bisbee) — April 
production  was  57,360  lb.  of  lead.  No 
copper,  silver  or  gold  was  produced.  Pro- 
duction four  months  ending  .\pr.  30  was: 
Copper,  1,000,844  lb.  ;  lead.  736,274  lb.  ; 
silver,   44.129   oz.,   gold,   160.06   ounces. 

ARIZON.\  MIDDLEMARCH  COPPER 
(Pearce) — Struck  rich  copper  ore  at  this 
property,  nine  miles  west  of  Pearce. 
Drifted  in  ore  for  35  ft.  on  7th  level  ;  8th 
It'Vel  crosscut  from  shaft  reached  orebody 
and  cut  10  ft.  high-grade  chalcopyrite, 
with  ore  still  in  face.  Assays  vary  from 
2  to  16';y  copper.  Ore  is  on  contact  of 
granite  and  siliceous  limestone  on  this  level. 
Flotation  mill  running  on  ores  from  upper 
levels. 

o:ia    (ouiit.v 

McGILLIGAN  GROUP  (Payson) — Eight 
copper  claims  in  Mazalzal  district,  pur- 
chased by  Houghton,  Mich.,  syndicate  rep- 
resented by  Luther  E.  Warde. 

Pima    County 

POCAHONTAS  (Tucson) — Property  in 
Comobabis,  owned  by  Richey  brothers, 
bonded   to   eastern   company. 

QUIJOTOA  DISTRICT  (Tucson) — Silver 
Virgin  Co.  organized  to  work  silver  deposit 
and  install  mill.  A.  B.  Murchison,  of  Doug- 
las, president ;  J.  J.  Adair,  manager.  Tom 
Day  bonded  gold  property  to  New  York 
syndicate.  Jack  Pinder  has  taken  over 
Portis  gold-silver  mine.  Robert  Mitchell 
developing  claims.  Lowell  Gold,  a  Bisbee 
corporation,  preparing  to  start  mill  in 
Horseshoe  basin  on  gold  ore. 

SAN  XAVIER  EXTENSION  (Tucson)  — 
Work  to  be  resumed  at  once.  E.  G.  Bu.sh 
shipping  two  carloads  38  9c  copper  ore  a 
week  to  Twin  Euttes. 

Pinal    County 

L.\KE  SHORE  (Casa  Grande) — Being 
developed  by  drilling,  with  prospect  of  large 
operations.  Owner  Leonard  also  has  work- 
ing bond  on  old  Vekol  silver  mine. 

REPUBLIC  (Casa  Grande) — Purchased 
by  George  Tweedy,  former  manager  of 
Bradbury  interests  in  Mexico. 

SILVER  KING  (Superior)— Sinking  new 
1000-ff.  3-compartment  .shaft  to  1000  level 
started  by  Contractor  William  O'Neal,  of 
Lowell.  Issuing  $500,000  bonds  to  pay  for 
development. 

Yavapai    County 

BIG  BUG  COPPER  (Mayer)— Ordered 
new  surface  plant,  compressor  and  drills. 

ARGONNB  (Mayer) — New  company  has 
purchased  23  claims  from  Frank  Andrews, 
Guy  Mosley,  and  W.  A.  Murphy.  Price 
stated,   $50,000. 

COPPER  AGE  (Mayer) — New  company 
organized  by  Frank  Williams  and  Frank 
Thornton  to  develop   property. 

C.VMFORNI.A 


MINNIETTA  (Darwin)— Leased  by  A. 
F.  Flynt  and  A.  M.  Grimm,  of  Los  Angeles. 
Former  producer. 

Lassen  County 

WESTWOOD  REGION  attracting  pros- 
pectors, and  some  development  in  progress. 
Red  River  Lumber  Co.  started  work  on 
several  claims  and  is  considering  installa- 
tion  of  machinery. 


JUNIPER  (Haydenhill) — Good  ore  dis- 
closed by  lessees.  Idle  for  20  years  ;  former 
producer. 

Plumas   County 

CRESCENT  (Crescent  Mills)— Phila- 
delphia Exploration  Co.  reopened  property, 
closed  since  last  August  because  of  high 
costs  of  gold  mining.  A.  MacDonald,  of 
Boulder,  Colo.,  superintendent ;  Herbert 
Whiting,    assayer. 

WALKER  (Portola) —Flotation  miU 
treating  200  tons  daily  to  be  enlarged. 
To  install  aerial  tramway.  Recent  ex- 
ploration by  diamond  drilling.  Controlled 
by  Anaconda. 

San  Benito   County 

NEW  IDRIA  (Hollister)  —  Quicksilver 
mines  resume  operation  after  short  close- 
down, account  of  low  price  of  metal.  H. 
W.  Gould,  San  Francisco,  manager.  New 
rotary  kilns  recently  installed  will  be  put 
in  operation.  Closing  down  of  mines  in 
April  was  first  suspension  of  operation  of 
New  Idria  since  1853,  when  mine  was 
opened. 

Shasta  County 

CONTINENTAL  SILVER  (Igo)  —  Re- 
opened by  V.  V.  Apperson  and  associates. 
Cleaning  out  500-ft.  tunnel  and  laying  new 
track.  Idle  for  20  years.  Former  pro- 
ducer. Adjoins  Chicago  mine,  reopened 
a  month   ago. 

Sierra  County 

GOLD  EXPLORATION  CO.  (Downie- 
ville) — Salt  Lake  City  corporation  optioned 
Sovereign  quartz  mines  in  Ladies  Canyon. 
Is  considering  extensive  development. 
Former   producers. 

MICHlG.iX 

Copper    District 

CALUMET  A.XD  HECL.A.  (Calumet)  — 
Copper  production  for  .A^pril  as  follows: 
Amheek,  1,490.311  lb.;  Allouez,  355.480; 
C.  &  H.,  4,361.645;  Centennial,  114,652; 
Isle  Royale,  993,073;  La  Salle,  17,000; 
Osceola.  950,579;  Superior,  74,000;  White 
Pine,    197,373. 

Marquette   Rang:e 

BARNES-HECKER  (Dexter)  —  Shaft 
sinking  has  reached  a  depth  of  more  than 
600    feet. 

CLEVEL.A.ND-rLIFFS  (Ishpeming)— In- 
stalling five  new  electric  air  compressors 
to  replace  steam-driven  machines  at  district 
mines.  Princeton.  Gwinn.  and  Francis 
mines  at  Gwinn  operating,  and  Mackinaw- 
Gardner   mine    under    development. 

MINNESOT.V 

Mesabi  Range 

MUNROE  (Chisholni) — Fire  started  in 
"C"  boiler  house  spread  to  engine  house 
and  coal  docks  May  13,  and  caused  loss  of 
$20,000.      One    fatality. 

C.-VNISTEO  (Coleraine)— Added  40-ton 
locomotive  Brown-Hoist  crane,  with  55  ft. 
boom,    to   equipment. 

GENOA  (Eveleth) — Completed  installa- 
tion of  electrical  equipinent  transferred 
from  Deacon  mine.  Buhl.  Deacon  aban- 
doned as  worked  out  in  February,    1919. 

SPRUCE  (Eveleth)— Relining  and  en- 
larging of  No.  4  shaft,  completed  at  depth  of 
2S0  ft.  Reinforced  concrete  used.  Cut- 
ting new  pump  station.  Original  shaft 
sunk    in    1894. 

PETIT  (Gilbert) — Republic  Iron  and 
Steel  Co.  increasing  force.  Bray  mine  of 
same  company  at  Keewatin  employing 
pump   and   timbering   crews   only. 

SARGENT  (Keewatin) — Big  open  pit  of 
Wisconsin  Steel  Co.  makes  first  shipment. 
Thoroughly  modern  equipment,  including  a 
large  proportion  of  electrical  machinery. 
Has  10,000.000  tons  ore  proved.  Royalty 
75c.  per  ton,  with  provision  for  minimum 
annual    shipment    of    200,000    tons. 

LINCOLN  (Virginia)— Fire  May  8  de- 
stroyed carpenter  and  blacksmith  shops. 
Interstate  Mining  Co.,  operators. 

MISSOURI 
JopUn    District 

CARL  JUNCTION — Community  drilling 
campaign  started  some  weeks  ago  proceed- 


ing steadily.  So  tar,  no  good  strikes  made. 
The  Community  Drilling  Co.  pays  one-half 
cost  of  drilling. 

CAROLINA  (Joplin) — Started  new  con- 
centrator at  site  of  Gilt  Edge  mine,  oper- 
ated 12  years  ago,  13  miles  south  of  Joplin. 
Edwin  Bancroft,  Joplin,   is  manager. 

PFAEFFLE-KELLY  (Joplin) — Started 
new  small  mill  on  Shifferdecker  land  near 
Joplin. 

MONT.\NA 
Broadwater    County 

IRON  MASK  (Hassel) — New  crosscut 
tunnel  in  200  ft.  ;  will  cut  silver-lead-man- 
ganese  vein    800    ft.    depth. 


Jefferso 


Co 


iity 


BALTIMORE  (Boulder) — Shipping  sil- 
ver-lead ore  to  smeltery. 

COMET  (Boulder) — Mill  to  be  built  to 
concentrate  silver-lead-zinc  ore.  Shaft  1200 
ft.   deep. 

FREE  COIN.^GB  (Clancy) — Shipment  of 
30  tons  last  week.  Amalgamated  Silver 
Mines  Co. 

LEGAL  TENDER  (Clancy) — Small  ship- 
ments to  smeltery.  Picked  samples  assay- 
ing high  in  silver. 

LIVERPOOL  (Clancy) — Old  mine  de- 
veloped 750  ft.  deep  to  be  reopened.  New 
hoisting  plant  with  electric  power.  Fry- 
berger  &  Eichelberger  in  charge.  Eastern 
capital  interested.  Shoot  of  high-grade  sil- 
ver blocked  out  between  600  and  750  levels. 

ANGELICA  COMPANY  (Wickes)  — 
Average  of  50  tons  ore  daily  from  Mount 
Washington   tunnel.      Silver-lead. 

Lewis    and    Clark    County 

MONARCH  MINING  .\ND  POWER  CO. 
(El'iston) — Lumber  sawed  on  ground  for 
compressor  and  ore  bins.  Stirvey  for  tram 
completed.  Surveying  for  pipe  line  tor 
power  plant.  Telephone  line  from  mine  to 
home  office    in    Helena. 

BLUE  BIRD  (Helena) — Company  organ- 
ized to  develop  property  in  Scratch  Gravel 
hills. 

HELENA  MINE  (Helena) — Contracted 
for  200  ft.  drift  north  from  shaft  on  400 
level.     Silver-lead  ore. 

NOL.4N  (Ophir) — Mining  silver  ore  for 
shipment  from  tunnel. 

ARMSTRONG  MINE  (Rimini) — Shipping 
gold-silver-lead  ore   from  tunnel. 

SILVER  MIXES  (Wolf  Creek)— De- 
velopment in  camp  increasing,  owing  to 
rise  in  silver  price.  Several  good  showings 
reported. 

Silver  Bow  County 

ANACONDA  COPPER  (Butte) — Pur- 
chased half  interest  in  Kit  Carson  claim. 
adjoining  Anglo  Saxon  on  west  and  carry- 
ing westerly  extension  of  Anglo  Saxon  fis- 
sure, recently  cut  on  the  500  of  the  Orphan 
Girl,  and  showing  milling  ore  35  ft.  wide 
carrying  12  to  16  oz.  silver.  Situated  in 
"West  Side"  of  Butte  district.  Orphan  Girl 
tonnage  will  be  materially  increased  soon. 
Nettie  property,  also  owned  by  .\naconda,  is 
in  good  silver  ore.  Showing  of  silver  ore  at 
Alice  mine  reported  good.  Copper  produc- 
tion continues  at  better  than  50  per  cent. 

BUTTE  &  SUPERIOR  (Butte)— Eight 
feet  new  ore  opened  east  on  the  1900  level 
of  Black  Rock,  outside  of  ground  in  con- 
troversy with  Elm  Orlu  interests,  carrying 
high  silver-zinc  contents.  Reported  as  one 
of  highest-grade  ore  disclosures  made  by 
company  for  any  considerable  tonnage, 
either    in   sight   or    indicated. 

D.'VVIS-DALY  COPPER  (Butte) — Cross- 
cuts from  Colorado  mine  and  Anaconda's 
Belmont  working  have  "holed."  Crosscut 
driven  from  the  2500  of  Colorado  for  ventila- 
tion and  affording  exit  has  taken  over  a 
year's  time  under  adverse  conditions,  it  be- 
ing necessary  to  drive  2000  ft.  Ventilation 
has  been  chief  problem,  and  connection  with 
Anaconda  workings  will  make  property  an 
"upcast."  with  strong  current  of  air  flow- 
ing throughout  workings.  No.  15  Sorocco 
fan  will  be  installed  at  opening  of  crosscut 
on  Anaconda  level.  Davis-Daly  has  opened 
2J  ft.  ore  on  2300  level  showing  high  in 
copper. 
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NEVADA 

Lincoln    Connly 

riOCHE  DISTRICT  ore  shipments  for 
week  ended  May  8  were:  Prince  Con- 
solidated. 22  cars;  VirRinia-Lojise.  7  cars; 
Harney,   2   cars;   BlacVt   Metals.   2   cars. 

COMni.VEP  MKTALS  (Pioche) — Assess- 
nunt  of  2o.  per  share  levied.  Ore  shipped 
to  date  has  contents  valued  at  J392.1 13.45, 
and  yielded  $75,178.23  net  smelter  returns, 
which  h.is  been  spent  in  performing  4350 
ft.  of  development.  Ore  reserves  total  150,- 
000  ton.s.  averaginB  .04  oz.  gold.  8.2B  oz. 
silver.  8.27'"r  lead  and  18. 15'^^  zjnc.  Owing 
to  intimate  association  of  lead  and  zinc  in 
a  form  prcventinp  separation  by  concentra- 
tion, planning  to  erect  special  process 
smeltery,  to  recover  both  metals  simul- 
taneously in  marketable  material,  for  use 
as   pigments. 

Mineral    Coanty 

SIMON'  LEAD  JIIXKS  (Mina) — Engaged 
in  extensive  development  ;  expects  to  cross- 
cut vein  at  4  no  level.  Ore  tests  and  plane 
for  mill  incomplete.  Situated  23  miles  east 
of  Mina.  Ore,  lead-silver,  with  some  zinc. 
Nye    County 

E:.\ST  divide  extension  (Divide) — 
Powerful  .surface  equipment  being  installed 
to    prospect    at    depth    East    Divide    fissure. 

NEW    -ME.XICO 
Grant  County 

HATCHET  OIL  AND  DEVELOPMENT 
(Hatchita) — Incorporated  with  a  capital  of 
J2.i0  nno  ;  to  drill  in  southern  Grant  County 
for  oil.  R.  A.  Smith.  W.  C.  Ammerman, 
E.   S.   Plumb,  and  others,   interested. 

CHIXO     (Santa    Rita)— Have     12    steam 
shovels  stripping  overburden. 
Luna  County 

BLACK  CAP  (DeminK) — Case  of  Birch- 
field  vs.  Warren.  Hoagland.  Stickney  to  dis- 
possess defendants  from  sections  of  Gov- 
ernment grazing  land  in  the  Little  and  Big 
P'lorida  mountains,  claimed  by  Birchfleld, 
decided  in  favor  of  defendants.  Claims 
have  lieen  held  by  Birchfleld  since  1905. 
Property  was  worked  for  manganese  by 
Warren  and  others  during  the  war.  It 
also  carries  vein  of  lO-oz.  silver  ore.  De- 
veloped by  lOO-tt.  shaft  Will  continue 
development 

WEST  &  CASE  (Gage> — New  strike.  8- 
in.  vein  assaying  high  silver-lead  contents 
and  0.04  oz.  gold.  Three  miles  south  of 
railroad.  Will  have  30-ton  car  ready  to 
ship  June  1. 

DODD-WAP.REN  (Tres  Hermanos) — 
Will  put  shafts  in  safe  condition  so  exam- 
ination   may   be    made. 

OKI.  AIIOM.V 

.Miami   I>l«trir( 

SILVER  FOX  (Baxter.  Kan.) — Annual 
flcrtlon  of  officers  held.  B.  J.  Conley, 
Kingfisher.  Okla..  president :  Frank  Chil- 
dre.ss.  Galena,  Kan.,  vice-president  and 
manager.  Mill  operating  since  August, 
191 S.  and  company  made  good  profit,  de- 
spite poor  zinc  ore  prices. 

VICTORY  (richer)  —  Developed  good 
lead  property  in  new  sh.-ift  put  down  on 
northeastern  part  of  Commonwealth  lease. 
A.   E.    Bendelari,   manager. 

TnUa    Coanty 

SINCLAIR  OIL  AND  GAS  (Tulsa)  — 
Purchased  Liberty  Tower  BIdg,  corner 
LIbirlv  and  Nassau  Sis.  New  York,  for 
rfportnd  consideration  of  $2,100,000.  Build- 
inK  Is  31  stories.  Present  offices,  120 
Broadway. 

TEXAS 

P  F.  TOAKl'M  and  associates  will  de- 
velop oil  lease  holdings  in  Central  West 
Texas  fields  and  reported  will  build  refinery 
at  Dallas  or  In  vicinity. 

Bexar    Coanljr 

HELVETIA  COPPER  CO  3  oil  l.nnds.  sit- 
uated 20  miles  south  of  San  Antonio,  are 
reported  to  be  producing  oil.  Well  down 
IfiOO  ft.;  casing  became  weflged,  prevent- 
ing Be<<p.igp  of  oil  Into  drill  pipe,  and  there- 
fore prodiielng  onlv  six  barrels  dailv  Ex- 
perts to  start  further  drilling  when  (our 
churn  dri:!i  irrlv..  Intend  calling  assess- 
ment !•'  "  -■^.  hut  treasury  surplus 
at  prt  for  lmmerll;ite  needs. 
C  ('  I  l^nl  ;  R  M  Oross.  of 
E.nst  I  <'■' .  Irrasur.T  ,  W  A. 
T  '■  inge  Co.  and  R. 
imny  owns  cop- 
inly.  Arix.,  with 
'V    nature. 

Ilrninria    <  ..iin«,T 
(TIOWN    OIL    ANT>    REFINING     (West 
Coliimhla) — Mnrmlon     No      2    well     brniight 
In  May  7  at  depth  of  1100  ft.     Initial  flow. 


3000  bbl.  a  day,  with  considerable  water. 
WeW  capped  until  storage  facilities  pro- 
vided. 

Freestone    County 

TVTHE    OIL    AND    GAS,    of    Corsicana, 
leased     large     acreage     near     Fairfield     re- 
cently.    Other  oil  companies  leased  ground 
near  by ;  drilling  will  begin  soon. 
Hardin    Coanty 

NEW  WELLS  AT  SOUR  LAKE  brought 
in  as  follows:  Lake  Graham  Oil  Co.,  200- 
bbl.  pumper;  The  Texas  Co..  well  No.  113. 
150-bbl.    pumper. 

Harris  County 

Gl"LF  PRODUCTION  (Goose  Creek) — 
No.  18  Wright-A  well  now  making  500  bbl. 
a  dav,  with  air  lift.  No.  12  Stateland  is 
dry   at    3100   feet. 

GULF  CO.\ST  OIL  (Goose  Creek) — 
Gaillard  No.  10  brought  in  at  2923  ft., 
flowing  175  bbl.  a  day.  with  10%  water. 

Liberty  Connty 
REPUBLIC  PRODUCTION  (Hull)— Con- 
tinue production  from  pumping  wells  fol- 
lowing notification  Sun  Pipe  Line  Co.  would 
take  part  of  Republic's  production  in  Hull 
field.  Daily  production  of  field  for  last 
week  about   1000    barrels. 

UTAH 

Iron  Coanty 
BIG  FIVE  MINING  (Lund) — Coal  land 
covering  320  acres  and  2S  iron  claims  re- 
ported sold  for  good  price  to  California  peo- 
ple. Land  lies  along  route  of  proposed  rail- 
road of  Old  Capitol  Petroleum  and  Fuel 
Co.,  to  run  between  Lund  on  S.  P.  L.  A. 
&  S.  L.  R.  R.  and  Cedar  City. 

Juab   County 

APEX  STANDARD  ( Eureka)  —  Shaft 
down  almost  700  ft.  Well  equipped.  South- 
east of  Tintic  Standard  and  east  of  Iron 
King. 

CENTENXIAL-EUREKA  (Eureka)  — 
Reported  some  lead  ore  found  on  2000  level. 
Deepest  workings. 

EUREKA  BULLION  (Eureka)  —  Strike 
on  800  level  near  Tintic  Standard.  J.  M. 
Bestelmeyer,  locater  of  Tintic  Standard, 
manager. 

EUREKA  MINES  (Eureka)  —  Strike 
made  on  1000  level  by  lessees.  Company 
doing  work  in  search  of  this  ore  on  1100. 

GODIV.-V  (Eureka) — Preparations  for 
deeper  mining  being  made. 

M.-\Y  D.\Y  (Eureka) — Considering  de- 
velopment to  1500  to  ISOO  ft.  .\rrange- 
ments  probable  to  work  tbrough  shafts  Of 
neighl)oring    properties. 

PLUTUS  (Eureka) — Controlled  by  Chief 
Consolidated.  Shows  m.achinery  and  Im- 
provements valued  at  $500  In  report  to 
Board  of  Equalization. 

TTNTTC  DRAIN  TUNNEL  (Eureka)  — 
Tunnel  starting  from  eastern  side  of  Tintic 
Mountain,  few  miles  .southwest  of  Goshen 
and  Elberta.  in  about  2600  ft.  Monthly 
progress  175  to  200  ft.,  with  force  of  30 
men  working.  To  unwater  large  mining 
area,  as  well  as  provide  irrigation.  Jesse 
Knight  interested. 

TINTIC  STANDARD  (Eureka)- Net  pro- 
ceeds 1918  amounted  to  $638,944. 

TINTIC  MII,LING  (Silver  City)  —  No 
action  by  directors  in  regard  to  installa- 
tion of  cyanide  tanks  anil  complementary 
equipment  for  treatment  of  gold  ores.  Re- 
covery not  great  at  present,  and  no  ores 
carrying  much  gold  accepted.  Large  tonnage 
of  ore  of  this  character  not  available  In 
district. 

Plufe  County 

ALUMINI'M  POTASH  COMPANY  OF 
AMERICA  (MarysVHle) — Mine  buildings 
Itelng-  put  up  five  miles  north  of  Marysvale 
In  Sevier  Canyon.  Mill  to  Ix-  built  Prop- 
erty includes  Copper  Bulte  claims.  I!.  M 
WInkleman,  president. 

Salt  Lake  Connty 

LITTLE  COTTONWOOD  TRANSPOR- 
TATION (Altai  —  Narrow -gage  rond  clear 
and  ore  shipments  from  .South  Hecin  and 
Columlius-Rexall  to  l>egln  Immediately. 

UTAH  COPPER  (RInehnm)— Ore  milled 
first  quarter  1919  amounted  to  l.r>2(i.Kno 
tons,  from  which  28.97l.OS9  lb.  copper  ob- 
tained Extraction  747n'''r  and  cost  1372c 
per  lb.  Total,  with  3(i.nifl  |l>  direct  ship- 
ping ore  added.  29.2fil.20S  lb  Figures  com- 
pare with  3.047, 4""  Ions  milled  Inst  .pinr- 
ler  1918.  from  which  obtained  4S.:in:i.fi92 
lb.  copper;  total — with  2,''.4.104  lb  cllreet 
shipping  ore  added— 49.238. 07S  lb  copper; 
aver.Tge  extraction.  R4  4  3"^',  and  cost  IB  4  2c 
Net  profits.  $481,324,  as  compared  to  $3,- 
.121.728  last  quarter  1918. 


CAHDIFF  (Salt  Lake) — Most  of  surface 
snow  off  road  up  Big  Cottonwood  Can.von 
to  mine,  but  passage  of  trucks  not  yet 
feasible,   owing  to  slides. 

Summit    Connty 
ONTARIO  SILVER  (Park  City) — Pumps 
still   working.      Reported    committee   of   em- 
ployees   to    meet    with    management    in    re- 
gard to  strike. 

W.4SHINGTON 

Ferry   Coanty 

LAURIER  MINING  CO.'S  property  near 

international     boundary     has     been     leased 

by  G.  A.  O'Neal  and  partners.     Has  yielded 

fair  returns   in  copper  and  silver. 

QIULP  (Republic) — Shipping  steadily 
about  five  cars  weekly  to  Tacoma  smeltery. 
Okanogan  Coanty 
GREAT  METALS,  M.  AND  M.  (Nes- 
pelem) — Constructed  100-ton  mill  last 
year  at  falls  on  Nespelem  River,  about 
three  miles  from  Nespelem.  now  reporting 
good  recovery  in  re-treating  old  dumps  for 
gold  and  silver.  Water  concentration  and 
flotation    used. 

Snohomish  Coanty 
SUNSET  COPPER  (Index) — Dewatering 
preparatory  to  resuming  operations.  For 
last  two  years  has  been  most  consistent 
shipper  in  Cascade  region.  Suspended 
operations  few  months  ago  when  copper 
prices  declined.  Operates  150-ton  mllL  W. 
W.   Pitt,  superintendent. 

C.\N.\D.\ 
British    Columbia 
CO.NSOLIDATED    JI.    .XNT)    S.     (Trail) —  1 

.\nnounced  cut  of  4.'>c.  per  ton  in  treatment  < 

of  ores.     Change  of  rate  based  on  change  in 
wage  scale  and  price  of  coke. 
Ontario 
MILLER       INDEPENDENCE        (Boston 
Creek) — Planning  100-ton  mill. 

.\D.\N.\C  (Cobalt) — Arranging  to  treat 
low-grade  ore   in  Temiskaming  mill. 

FOSTER  (Cobalt) — Resumed  operations 
after  short  shutdown. 

TEJnSK.\MING  (Cobalt)  — Negotiating 
for  Cochrane  property,   adjoining. 

P.\LMER  P.4INE  (Gowganda) — Formed 
to  operate  T.  C.  177.  a  well-known  claim 
near  Miller  Lake-O'Brien. 

CT.IFTON  PORCUPINE  (Porcupine)  — 
Formed  to  operate  Porphyry  Hill,  which 
shipped  number  of  cars  of  profitable  ore 
from  narrow  vein. 

D.-\VlDSON  (  Porcupine) — Developments 
satisfactory.  Ore  from  new  vein  put 
through   five-stamp  mill. 

JI'IXTYRE  (Porcupine) — Sinking  to  1350 
feet. 

KEELEY    (South    Lorraine) — To    l)e    re- 
opened.    Worked  spasmodically  for  years. 
ME.VICO 
NEW    RAILROAD,    to    traverse    section 
of    northern    Mexico   between    Cuntro    Cien- 
egas   and   Sierra   M.ajada.   about   110    miles, 
according    to    report,    has    been    under    con- 
.st ruction   for  several   months.      It   is  a  gov- 
ernment project,  primarily  Intended  to  give 
employment    to    natives.      Line    is    expected 
to  be  in  operation  by  next  December.     It  is        i 
an  extension  of  the  branch  line  of  National         | 
Railways  of  Mexico,  which  runs  from  Mon- 
.lova  to  ("uatro  Clenogas 

RENEWAL  OF  CONCE.SSIONS  which 
Were  granted  under  the  late  President  Diaz, 
but  cancelled  under  the  Carrane.i  govern- 
ment for  non-fulfilment  of  contract,  h.ave 
been  applied  for  to  the  Department  of 
Commerce  and  Industry.  The  concessions 
were  granted  to  Americ.ins  and  other  for- 
eigners for  the  Installation  of  hydro-electric 
plants  and  development  of  water-power 
resources.  Complete  survey  of  available 
sites  and  amount  of  horsepower  to  be  gen- 
erated is  planned  by  the  government. 
8onora 
DOS  C.VBEZOS  (Nuevas  Cases  Ornndes) 
-Proi>iriv  leased  bv  Frank  %\Tieelan.  of  EI 
Pn.oo  will  start  work  at  once  Owned  by 
\V    E    r.irson  .   iille  four  years. 

PROMONTORIO  (Alamos)  —  Has  opened 
14  ft.  ore  on  40i)  level  Treating  50  tons 
dallv  In  Lane  mill,  producing  10  tons  con- 
centrates. Ore  is  silviT-lead.  Completed 
truck  road  to  Alamos,  eight  miles.  Carlos 
Oroslieck.    manager. 

SAN  MANUEL  (Alamos)— Made  fli^t 
payment  on  purchase  prlc<>  of  $.'>0.000  ;  get- 
ling  good  grade  ore  on  200  level.  Amos 
Yeager  and  others,  of  Nogales,  Arts.,  new 
owners. 

PERr 

Jnnin 
CERRO  DR  rA.'JCO    (Morocochft) — April 
production,  according  to  cable  advices,  was 
1.780,000  lb.   blister  copper. 
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SILVER  AND  STERLING  EXCHANGE 


I    Ex- 
May  jchange 

15  4.6575 

16  !4.6538 

17  14.6525 


?w  Lon- 
rk,  don,  I 
nts  Pence 


I    II 

114 
I    10 


19  4.6506  1.09'      53i 

20  4.6200;i.08!     525 

21  l4.6200|l-04i     51 


New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver.  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW 

YORK 

Copper 

Tin 

Lead 

Zinc 

Electro- 

1 

May 

lytic 

Spot. 

N.  Y.        St.  L. 

St.  L. 

5  00  1     4.70 

15 

15.85 

mi 

@5.05  '©4.75 
5.00  1     4  75 

6.10 
6.12^ 

16 

16.10 

t72J 

@5.10  '@4.80 
1     4.85 

©6.17} 
6.15 

17 

16.10 

t725 

5.10    (?P4.90 
4.90 

@6.20 
6.20 

19 

16.35 

t72| 

5.25    @5.00 
5,00 

®6.25 
6.25 

20 

16.35 

t725 

5.25    (3  5  05 
5,00 

©6.30 
6.25 

21 

16.35 

t72i 

5.25   ,©5.05 

©6  30 

t  Government  price. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
saUs  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0.125c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


Copper 

Tin 

Lead       Zinc 

Standard 

Elec- 
tro- 
lytic 

May 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

Spot 

15 

77! 

77? 

81 

237 

234 

24J 

241 

35} 

16 

78 

78i 

Hi; 

242 

237! 

24ii 

24* 

m 

17 

19 

79f 

79; 

82 

246' 

242'. 

24< 

24* 

36 

20 

79' 

791 

82 

Z4') 

Ml', 

Mi 

24'. 

36 

21 

79J 

79 

82 

239 

237 

23'.    23  J 

36 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal   Markets 

NEW   YORK — May   31,   1919 

This  week  was  noteworthy  for  further 
sharp  advances  in  copper,  lead,  and  zinc, 
and  the  transaction  of  large  business  in 
each  of  these  metals,  but  particularly  in 
copper. 

The  flurry  in  silver  passed  away,  and 
the  price  relapsed.  The  causes  for  the  re- 
cent advance  centered  in  London,  in  which 
market  there  was  buying  for  coinage  pur- 
poses and  speculative  short-covering.  The 
Orient  was  not  a  buyer.  A  recent  event 
that  has  passed  without  notice  was  the 
raising  bv  the  Indian  government  of  the 
value  of  the  rupee  from  1  Sd.  to  20d.  If 
the  Indian  government  could  previously  be 
a  buver  of  silver  at  about  $1  per  oz.,  ap- 
parently it  is  in  a  position  t(j  buy  now  at 
an  advance  of  about  10 '"c  ••without  dis- 
turbing exchanges. 

At  a  recent  meeting  in  the  office  of  the 
Director  of  Sales,  War  Department,  it  was 


reported  that  the  several  branches  of  the 
War  Department  had  the  following  supplies 
of  scrap  brass  and  unused  munitions:  31.- 
907  tons  of  brass  in  the  form  of  ingots, 
rods,  sheets,  etc.:  33.000  tons  of  field  ar- 
tillery cases  ;  1000  tons  of  cartridge  cases  ; 
and  2939  tons  of  brass  scrap.  .Some  of 
this  material  is  high  grade  brass  and  some 
of  it  is  leaded  brass. 

Ocean  freights  to  British  ports  remain  at 
Ic.  per  lb.  and  trans-Paciflc  freights  at  $15 
per  ton. 

Copper — Very  large  business  was  trans- 
acted this  week,  larger  than  in  the  previ- 
ous week.  As  heretofore,  this  was  main- 
ly for  domestic  account,  and  was  mainly 
with  wire-drawers.  However,  some  brass- 
makers  bought  relatively  small  quantities. 
The  bulk  of  the  business  was  for  May-June 
delivery,  but  there  were  more  July  con- 
tracts written  than  in  the  previous  week, 
and  some  sales  were  made  for  August  de- 
livery. The  common  custom  among  the 
selling  agencies  now  is  to  enter  into  two 
months'  contracts,  and  July  and  August 
business  is  regarded  as  forward  business, 
for  which  premiums  are  asked.  However, 
sellers  are  not  united  in  such  a  construc- 
tion, and  a  considerable  part  of  the  July 
business  of  this  week  was  taken  on  the 
same  terms  as  May-June. 

Some  export  business  was  done  this  week, 
especially  for  shipment  to  Japan,  whither 
shipments  are  naturally  made  from  Tacoma. 
The  British  market  is  below  our  parity.  At 
the  beginning  of  the  week  copper  was  re- 
ported sold  in  lyondon  at  £80  J,  which  would 
correspond  to  about  15Jc.  here.  Later  £83, 
equivalent  to  a  little  less  than  16c.,  f.o.b.. 
New  York,  was  quoted.  At  the  close.  Lon- 
don quoted  spot  at  £83.  and  futures  at  £S!. 

In  this  market  the  week  began  with  cop- 
per firmly  on  the  basis  of  IGc,  delivered, 
regular  terms,  or  1.5.85c.,  cash,  New  York. 
The  largest  part  of  the  sales  was  made  at 
that  price,  and  the  volume  of  busine.ss  done 
on  Thursday  was  so  great  that  all  pro- 
ducers advanced  }c.  on  Friday.  Although 
the  volume  of  business  fell  off  somewhat, 
it  remained  so  large  that  a  further  advance 
of  }c.  on  Monday  was  considered  to  be 
justified,  and  business  aggregating  millions 
of  pounds  was  done  on  the  basis  of  16.3  5c., 
New  York.  During  Tuesday  and  Wednes- 
day, however,  the  inquiry  waned  distinctly, 
and.  although  producers  were  very  firm  in 
their  terms,  the  market  seemed  to  have 
rather  a  tired  look. 

The  Japanese  buying  of  copper  in  this 
market  has  been  mysterious.  It  is  well 
known  that  the  cost  of  producing  copper 
in  Japan  has  increased  very  seriously,  "but 
the  statistics  of  production  and  exports 
show  that  Japan  must  have  begun  this  year 
with  a  large  stock  of  copper,  and  we  know 
the  Japanese  producers  have  been  under- 
selling us   in   England. 

Some  of  the  important  copper  mines  of 
Australia  have  been  closed,  owing  to  ina- 
bility to  operate  profitably  under  present 
conditions.  There  is  a  considerable  ac- 
cumulation of  electrolytic  copper  at  Port 
Kembla  and  stocks  of  crude  copper  else- 
where. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  24c.  per  lb.  Copper  wire  is  quoted 
at  ISJc.  per  lb.  f.o.b.  mill,  carload  lots. 

Tin — There  is  nothing  new  to  report  with 
respect    to    the    domestic    market. 

lead — In  our  report  of  last  week  we  re- 
corded tlie  firmer  tendency  in  lead,  even 
then  exhibited  by  advanced  quotations. 
This  resulted  primarily  from  increased  de- 
mand for  the  metal.  The  largest  producers 
had  been  standing  aloof,  leaving  the  mar- 
ket to  the  rest  of  the  producei-s,  some  of 
W'hom  led  the  way  in  depressing  prices  by 
their  offerings  so  long  as  demand  was  dull. 
With  improving  demand,  they  changed  their 
minds,  and,  withdrawing  their  pressure,  the 
price  advanced  quickly.  However,  there 
w.as  not  a  general  acquaintance  with  the 
situation,  and  some  large  business  was  ac- 
cepted by  one  or  more  producers  on  Fri- 
day morning  at  5c.,  just  befoi-e  the  A.  S.  & 
R.  Co.  raised  its  price  to  5.10c.  On  May 
19  the  A.  S.  &  R.  Co.  again  raised  to  Sic 
and  has  sold  freely  at  that  price,  although 
other  producers  have  asked  a  little  more 
and  have  obtained  it  on  some  .small  busi- 
ness. A  contributory  factor  to  the  advance 
was  probably  the  feeling  that  such  lead  as 
is  still  held  fay  the  Government  would  cease 
to  be  a  menace. 


Business  in  lead  this  week  attained  con- 
siderable proportions.  The  manufacturers 
of  blue-lead  products  were  large  buyers, 
and  some  purchases  were  made  by  cable 
manufacturers.  Tlie  consumption  of  lead 
by  tire  corroders  has  been  pretty  good  right 
along. 

The  situation  with  respect  to  Mexican 
lead  has  been  relieved  by  some  substantial 
sales    for    export. 

Zinc — This  market  advanced  sharply, 
partly  on  speculative  buying  and  partly 
on  buying  by  consumers.  Galvanizers  and 
brass-makers  were  rather  conspicuous  by 
their  absence,  but  some  sales  were  made 
to  sheet-rollers  and  there  were  some  sales 
for  export.  A  rather  fair  business  in  high- 
grade  zinc  was  done,  sales  of  this  metal 
being  made  at  61®  63c.  The  report  that 
the  Government  was  offering  high-grade 
zinc  at  63c.  became  a  disconcerting  factor, 
however,  and  was  regarded  as  curious,  in 
view  of  the  pending  negotiations  between 
the  Government  and  the  producers  for  the 
latter  to  take  over  the  stocks,  which  nego- 
tiations were  regarded  as  being  close  to 
consummation. 

Speculative  interest  in  the  zinc  market 
was  reflected  by  the  premium  of  about  0.5c. 
that  was  paid  for  forward  deliveries. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $10  per  100  pounds. 

Other    Metals 

Aluminum — 31  @ 32c.    per    pound. 

Antimony — The  sharp  advance  in  this 
market  was  a  consequence  of  the  rise  in 
the  price  for  silver,  the  Chinese  and  Japan- 
ese producers  advancing  their  prices,  al- 
though the  stocks  of  the  metal  in  this 
country  are  still  believed  to  be  considerable. 
At  the  close  we  quote  spot  at  7i@8c.  Fu- 
tures are  not  freely  offered,  but  73c.  is 
quoted    nominally. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — Quoted  at  $1.40  per  lb.  in  lots 
of   500   pounds. 

Nickel — Ingot.  4nc.  ;  shot,  43c.  ;  electro- 
lytic,   45c.    per   pound. 

Quicksilver — Supplies  in  this  market  are 
still  short.  We  quote  $S2.  San  Francisco 
telegraphs   $78.    strong. 

Silver  and  Platinum 

Silver — The  market  for  silver  this  week 
has  been  unsettled  .and  reactionary,  selling 
down  from  535  to  51d.  Buyers  have  held 
back,  looking  for  still  further  decline.  In- 
dia has  not  responded  to  the  advance,  and 
therefore  sufficient  support  to  sustain  the 
higher    prices    has    not    been    forthcoming. 

Exports  for  the  week  ended  May  17  we;.'e 
956,000   ounces. 

Mexican  dollars  at  New  York:  May  15, 
84;  May  16.  84;  May  17.  84;  May  19,  83; 
May  20,   82  ;   May  21.  79i. 

The  general  stock  of  money  in  the 
United  States  on  May  1,  1919,  totaled  $7,- 
614,699.260;  of  this.  $3,092,430,916  was  in 
gold  coin  and  bullion.  $311,018,930  in  stand- 
ard silver  dollars,  and  $243,896,606  in  sub- 
sidiary silver.  The  money  in  circulation  on 
May  1  was  $5,863,288,091,  or  $54.64  per 
capita.  On  May  1,  1918,  the  per-capita 
circulation  was  $50.37. 

Platinum — Refined  ingot  is  quoted  at 
$105. 

Palladium — AA'e  quote  $115(fn20,  sales 
being  reported  at  both   these  flgures. 

Zinc  and  Lead  Ore  Markets 

.loplin.  Mo..  May  17 — Blende,  per  ton. 
high,  $40.40;  basis  60%  zinc,  premium. 
$38;  Prime  Western,  $37(ff36;  sludge  and 
flotation.  $35(n)32;  calamine,  basis  40% 
zinc,  $25  If?  22.  Aver.age  settling  prices: 
Blende.  $35.29  ;  calamine,  $23 ;  all  zinc 
ores,  $35. 

Lead.  high.  $62.80  ;  basis  80%  lead. 
$55  ;  .average  settling  price,  all  grades  of 
lead.  $55.10  per  ton. 

Shipments  the  week:  Blende,  12.438: 
calamine,  236;  lead.  1573  tons.  Value,  aU 
ores  the  w^eek.  $531,190. 
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The  forced  closing  down  of  mines,  on  the 
account  of  the  low  price  of  spelter  .and  zinc 
ore.  is  creating  a  disconcertinR  influence 
upon  producers.  Some  who  are  still  trying 
to  make  expenses  assume  that  it  would  be 
l>etter  to  cease  minine  entirelv.  A  general 
closing  down  durinp  harvest  is  talked 
about.  After  that,  if  the  metal  and  ore  out- 
look does  not  improve,  many  intend  to  quit 
the  business.  The  larpe  majority  of  Mis- 
souri mines  have  long  ago  been  .abandoned, 
and  may  never  again  be  opened.  If  the 
Oklahom.i  field  is  closed  the  same  fate  may 
befall  that  part  of  the  district. 

riatteTllle.  Wis..  Mny  n — Blende,  basis 
60<v  zinc.  $39  base  both  for  premium  grade 
and  high-lead  grade. 

Xo  s.Tles  of  lead  ore  are  reported.  Ship- 
ments reported  for  the  week  are  19'11  tons 
blende.  30  tons  galena,  and  726  tons  sul- 
phur ore. 

For  the  year  to  date  the  totals  are  37.771 
tons  blende.  I.'!.i7  tons  galena,  and  4B2.S 
tons  sulphur  ore.  During  the  week  2B76 
tons  blende  were  shipped  to  separating 
plants. 

Other  Ores 

Maneanese  Ore — rharles  H.irdy  reports 
the  following:  "\\'hile  it  is  possible  to  dis- 
pose of  spot  lots  of  manganese  at  around 
51c.  per  unit  delivered,  furnace,  it  seems 
almost  impo.saible  to  enter  into  any  con- 
tract for  future  delivery.  Some  time  back, 
however,  we  were  told  of  ver.v  low  prices 
ruling  for  Indi-in  ore.  but  these  low  prices 
were  not  borne  out  by  offers  received  from 
abroad.  The  lowest  quotation  that  we  have 
come  across  during  the  week  for  Indian  ore 
for  shipment  was  B.ic.  per  unit,  while  the 
rirazilian  ore  is  quoted  at  32c.  per  unit, 
fob.,  and  this  price  with  the  present 
freight."!  prevailing  would  be  far  in  excess 
of  S5c."  Stocks  are  still  high  at  buyers' 
works. 

Molyhdrnam — Some  de.nlers  report  no  in- 
quiry, while  others  report  a  little.  We 
quote  65'g'7Sc. 

Taneslen  Ore — There  was  a.  fair  inquiry, 
and  some  business  was  done.  Phinese  ore 
was  quoted  at  $6..".0i!f  7  :  for  Bolivian  ore. 
JSiffin  w.as  asked,  but  no  business  in  that 
ore  was  reported. 

Other   Minerals 
Pyrlte!> — Spanish     pyrites     is     quoted     at 
20Jc     per   unit    for    furnace    ore.    ai.f.    New 
York  or  other  Atlantic   port. 

Iron   Trade   Review 

PITTS  DlRfiH — May      20 

In  practically  all  finished-steel  products 
except  tin  plaie  there  is  a  distinctly  marked 
Improvement  in  buying.  Orders  are  small 
individually,  ns  formerly,  and  buyers  show 
their  lack  of  confidence  in  prices  by  placing 
orders  only  for  material  that  is  urgently 
needed.  Tliis  however,  represents  a  iiealthy 
condition  from  the  standpoint  of  producers. 
who  are  l>eginning  to  become  sanguine  ami 
to  hope  thai  in  the  near  future  there  will  h- 
heavier  mill  operations.  L'niil  a  week  or 
two  ago.  there  had  been  a  constant  decrease 
in  oi»eraiions.  due  lo  the  gradual  exh.'iustion 
of  oM  or«ler«  The  Increasi-  in  new  buying 
may  possibl.v  counterbalance  the  completion 
of  old  business,  Several  of  the  indepen- 
dents are  operating  at  lieiier  rates  than 
last  week  or  the  week  before,  but  Steel  Cor- 
poration operations,  which  have  regularl.v 
been  higher  than  independent  mill  opera- 
tions since  the  first  of  the  year,  continue  to 
decrease 

fjettlngs  of  fabricated  st»'el  orders  in 
April  represented  2HT  of  llie  month's  ca- 
pacity, against  171%  in  March.  121'"^  In 
February,  and  12'';  in  January.  A  large 
quantity  of  such  worit  has  lieen  fig- 
ured upon.  Init  It  is  only  In  the  case  of 
small  Jobs  that  there  are  leitings.  Investors 
in  large  projects  apparently  preferring  to 
wait. 

A  (■  u  id  sltiiatlon 

has  I"  reiiilling 

in  tb.  U  are  not 


•hi 


dlir 


rumor  thai  the  Fr^  nut 

lo  close  with  the  S'  MO.. 

ono    tons   of   rails.    .»''  ^r    lo 

he  made  for  banking  i.  .oriirno.l  h  i.niH  to 
carry  paym-'nls  over  a  considerable  periml. 
Oenernlly   there    Is   an    Improvement    In    ex- 


port business,  which  has  lieen  light  for 
months.  The  fairly  Large  exports  reported 
monthly  are  chiefly  on  old  orders;  much  of 
the  material  had  been  rolled  and  was 
awaiting  .shipping  accommodations  at  the 
ending  of    hostilities. 

The  large  steel  producers  arc  with 
scarcely  an  exception  adhering  rigidly  to 
the  prices  of  Mar.  21.  There  is  cutting, 
ranging  up  to  $2  per  ion.  or  po.ssilily  more, 
in  m.nny  products.  chie.Iy  by  small  mills, 
also  b.v  a  Western  interest,  whose  cutting 
under  the  Pittsburgh  basis  is  viewed  as  a 
surrender  of  part  of  the  freight  advantage 
nri.sing  from  location.  Indications  are  that 
there  will  be  no  general  break  in  the  mar- 
ket, at  least  in  the  near  future,  and  there 
has  been  such  a  change  in  judgment  in  the 
last  few  weeks  tiiat  some  observers  now 
think  a  general  buying  movement  can  start 
from    the   present    price    level. 

Pig  Iron — No  improvement  in  the  de- 
m.-ind  for  pig  iron  is  t'o  be  recorded,  pur- 
chases being  only  of  small  tonn.ices.  for 
immediate  shipment.  Even  on  such  liusi- 
ness  there  are  occasional  price  irregulari- 
ties. The  melt  of  foundry  iron  is  believed 
to  h.ave  increased  of  late,  .ind  s:o<'ks  in  con- 
sumers' h.ands  have  decreased  consideraiily. 
Many  merchant  furnaces  have  gone  out. 
and  those  still  in  blast  are  accumulating 
little  iron.  The  probability  is  th.nt  more 
merchant  pig  iron  is  lieing  consumed  than 
is  lieing  made.  Though  the  market  is  soft, 
it  is  quotable  at  Mar.  21  prices:  Bessemer. 
$27.!15  :  basic.  $2.'.. 7.'.  :  mallealde.  $26.2."i  : 
foundry.  $26.7.1  ;  forpe.  $2ri.7.">.  f.i.b.  Valley 
furnaces,  freight  to  Pittsburgh  being  $1.4(1. 
One  furnace  with  $1.10  freight  to  Pitts- 
burgh quotes  these  same  prices  at  furnace, 
.and  there  may  be  olher  cases  of  the  sort,  so 
that  the  Pittsburgh  market  is  not  at  the 
full    'Valley    equivalent. 

Steel — Rumors  continue  of  shading  of  bil- 
let, sheet  bar  and  slab  prices  by  $1  to  $2  a 
ton.  but  the.se  have  not  been  fully  confirmed, 
and  all  or  nearly  all  the  large  producers  are 
adhering  strictl.v  to  regular  prices.  Irregu- 
larities .seem  to  be  confined  to  small  pro- 
ducers of  openhearth  steel.  We  quote  Bil- 
lets. $38.50:  sheet  bars  and  small  billets. 
$42:  slabs.  $41.  fob.  Pittsburgh  or  Youngs- 
town.     Rods  are  firm  at  $52.  Pittsburgh. 

Ferromanganrar —  The  market  on  resale 
.SO*;!,  ferromanganese  continues  iiuolable  at 
about  $110.  delivered,  though  a  few  sales 
have  Lately  been  made  al  less,  sometimes  at 
much  less,  the  seller  apparently  not  know- 
ing what  could  be  secured.  The  producers' 
asking  price  continues  al  $1."iO.  delivered. 
The  Briti.sh  c.i.f.  price  is  £2.">.  iqual  to  aboul 
$116  at  the  Atlantic  .seaboard,  but  there  is 
no  buying  even  at  that  figure,  which  is  in- 
teresting chiefly  as  an  indication  of  the 
future  of  ihe  market,  as  the  cost  of  produc- 
tion is  undoubtedly  lower  in  the  United 
."Stales  than  in  Britain.  Spiegeleisen  con- 
tinues nominal  at  $33W3.'>  for  IH%  resale, 
there  being  no  transactions. 

toke — The  spot  furnace  coke  market  has 
stiffened  further,  the  usual  quotations  being 
$1  This  could  he  shaded,  but  perhaps  not 
by  as  much  as  25c..  whereas  a  few  weeks 
ago  sales  were  made  at  $3.50iij  .1.60.  May 
settlements  on  monthly  adjustment  con- 
tracts were  generally  made  at  $4.  and  this 
figure  will  probably  obtain  for  .lune.  F^ir- 
nacemen  and  coke  oper.ators  are  iieginning 
to  sound  each  oiher  out  on  second-half  con- 
tracts. Operators  are  disposed  lo  ask  $4.  and 
in  some  cases  $4.2,'>.  for  .second  half,  but 
furnaces  are  hardly  likely  to  start  the  lild- 
<ling  al  over  t.l.io.  Production  In  the  Con- 
nell.sville  and  Ixiwer  Connellsville  region  is 
now  about  100.000  tons  per  nionlh.  or  a 
.".•bade  nuire.  whereas  during  the  major  pan 
of  last  year  prmluctlon  ran  well  over  3iio.- 
000  Ions,  and  a  few  yi'ars  ago  a  rale  of 
42.1.000  tons  a  month  was  mainiained  f'lr  a 
.year.  Much  of  ihe  de<'rease  of  roDsiiniption 
falls  upon  the  Connellsville  region,  byprnd- 
uct  operalio.m  remaining  at  close  to  caimc- 

iiy. 
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ECUADOKIAX  METHOD  OP  TRAN'SPORTIXG  PKTROI.EUM  TO  THK  CoAST  FuH  SHlPill-JXT 

Petroleum  in  Ecuador 

By  WALTER  M.  BRODIE  * 


An  account  of  the  geology  and  oozurrence  of  oil  in 
Ecuador,  details  from  a  number  of  reports  that 
have  been  submitted  from  time  to  time  on  the  sub- 
ject, and  data  as  to  the  legal  aspect  of  concessions 


in  the  republic.  The  author  affirms  that  if  Amei-- 
ican  enterprise  is  to  have  its  share  in  the  petroleu77i 
industry  of  South  America  attention  may  ivell  be 
directed  to  the  coast  lands  of  Ecuador  and  Peru. 


ECUADOR,  situated  between  Colombia  on  the  north 
and  Peru  on  the  south,  is  commercially  and  in- 
dustrially interesting,  as  it  has  a  great  diversity 
of  climate,  altitude,  and  products.  Quito,  the  capital. 
has  an  elevation  of  9500  ft.  and  is  290  miles  from  the 
coast,  by  railroad.  The  coast  country  has  a  hot,  dry 
climate,  which  is  tempered,  however,  by  the  ocean  cur- 
rents which  come  from  the  cold  regions  of  the  south- 
ern hemisphere  and  cool  the  westerly  winds,  and  by  the 
high  Andes  Mountains  on  the  east,  which  modify  the 
hot  breezes  from  the  opposite  direction. 

For  many  years  the  existence  of  petroleum  along  the 
southwest  coast  of  Ecuador  has  been  known,  and  it  has 
been  produced  in  small  quantities  for  half  a  century. 
The  Bay  of  Guayaquil,  or  Bay  of  Ancon,  as  it  is  some- 


•Mlning  engineer.    47   Ce<lar   St.,  New  York. 


times  called,  divides  the  coast  country  of  Ecuador  from 
that  of  Peru.  Oil  fields  are  found  both  north  and  south 
of  this  bay.  The  principal  city  in  the  neighborhood  is 
Guayaquil,  with  about  60,000  inhabitants.  It  is  the  prin- 
cipal port  of  the  country,  and  a  center  of  commercial 
activity. 

The  best-known  oil  fields  on  the  coa.^t  of  Ecuador  lie 
on  the  peninsula  of  Santa  Elena,  about  100  miles  west 
from  the  city  of  Guayaquil.  Coast  steamers  connect 
with  the  small  port  of  Ballenita,  just  north  of  the  prom- 
ontory, and  the  locality  can  also  be  reached  by  auto- 
mobile or  on  horseback  during  the  drj'  season.  The  re- 
gion has  been  described  in  a  geography  written  by  the 
German  geologist  Wolf,  which  was  published  in  Leipzig 
in  1892  under  the  auspices  of  the  government  of  Ecua- 
dor.   Wolf  holds  (and  D.  Clerc,  a  French  engineer   who 
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reported  on  the  Snnta  Elena  oil  fields  in  1909,  con- 
firms his  contention)  that  the  surface  of  the  ground 
near  the  oil  pits  of  Santa  Elena  belongs  to  post-Tertiary 
formation,  which  is  estimated  by  Clerc  to  be  at  least 
164  ft.  thick;  that  the  underlying  Tertiary  formation  is 
325  to  650  ft.  thick  at  least,  and  that  this  lower  forma- 
tion comes  to  the  surface  to  the  east  and  to  the  north 
of  Santa  Elena.  Still  further  north  the  ridge  of  hills 
which  bounds  the  peninsula  belongs  to  the  Cretaceous 
period. 

Oil  Zone  Con'ers  Large  Area 

The  oil  zone  is  estimated  to  cover  about  600  square 
miles.  It  reaches  from  Salinas,  the  most  western  point 
of  the  Santa  Elena  district,  where  the  shore  water  fur- 
nishes the  salt  for  the  Republic  of  Ecuador,  to  San 
Vicente,  where  there  are  numerous  springs  and  pits  with 
highly  mineralized  waters,  and  comprises  a  considerable 
part  of  the  lowlands  along  the  coast.  In  this  zone  there 
are  several  harbors.  One  of  the  best  is  Ballenita,  about 
700  miles  south  from  Panama  and  90  miles  northwest 
from  Guayaquil,  which  latter  distance  can  be  covered 
in  the  dry  season  by  auto  in  five  or  six  hours,  but  which 
cannot  be  made  overland  in  the  rainy  or  winter  season, 
owing  to  the  numerous  gulches,  which  are  impassable 
when  full  of  water. 


THE   GAS    SPRING.    "EL   VOLCANCITO    DE    SAN   VICENTE." 
IN  THE  CANTON  SANTA   ELEN.\.  ECl'ADOR 

The  immediate  neighborhood  of  Santa  Elena  is  fairly 
level,  with  a  slight  inclination  toward  the  west  coast. 
Toward  the  northeast  there  are  elevations  about  140  ft. 
high;  and  here  a  number  of  gulches  or  cuts  show  that 
erosion  has  expoiied  the  underlying  Tertiary  rocks.  The 
countr>-  is  dry  for  the  greater  part  of  the  year,  and  good 
drinkable  water,  timber,  and  fuel  are  scarce.  Water  is 
now  procured  from  pits,  but  an  abundant  supply  could 
be  obtained  from  the  rivers  of  Olon  and  Menglar,  if  a 
few  miles  of  pipe  line  were  laid.  In  the  oil  zone  of  Puna 
water  is  obtained  from  pits  and  trenches,  and  also,  when 
.necessary,  by  condensation  of  steam.  This  latter  method 
of  procuring  drinking  water  is  often  adopted  when  the 
only  water  obtainable  is  brackish  or  bad. 

Early  Experimkntation  Failed 

In  1876,  President  Garcia  Moreno,  who  tried  to  de- 
velop a  petroleum  industry,  .itarted  an  exploration  for 
the  government  and  began  to  drill  a  deep  hole,  but  a 
part  of  the  machinery  broko  when  the  hole  was  only  50 
meters  deep.  Soon  afterward  the  president  died,  and 
the  work  was  suspended  and,  later,  abandoned.  At  that 
time  oil-bearing  ground  was  not  denounceable  by  private 
parties.    The  government  leased  the  oil  lands.     In  1892, 


when  the  Mining  Code  of  Ecuador  was  revised,  the 
new  law  authorized  private  individuals  to  examine  and 
to  preempt  oil  grounds,  but  the  region  of  Santa  Elena 
had  been  leased  for  20  years;  and  it  was  not  until  1908 
and  1909  that  claims  were  filed  by  various  persons,  who, 
little  by  little,  took  up  all  the  available  ground. 

In  1908  a  report  was  made  by  Edward  J.  Rye  on  the 
petroleum  of  the  Bay  of  Ancon.  He  found  the  oil-bear- 
ing strata  to  be  similar  to  and  more  pronounced  than 
those  of  Peru,  where,  notably  at  Negritos  and  at  Lor- 
ritos,  for  several  years  about  1400  tons  monthly  had 
been  produced.     He  recommended  that  drilling  be  done. 

Numerous  Reports  Confirm   Oil  Occurrence 

A  report  was  made  in  1909  by  M.  J.  Stephen,  Ph.  D., 
who  tells  about  the  occurrence  of  petroleum  and  gas  at 
various  points  and  also  recommends  the  development  of 
specific  areas  by  drilling.  Another  detailed  report  on 
the  region  was  made  in  1909,  by  the  French  engineer 
Clerc,  who  says  that  all  signs  are  favorable,  and  points 
out  that  a  number  of  shallow  pits,  which  were  dug  and 
worked  by  hand,  had  yielded  300  tons  of  oil  monthly  for 
many  years,  that  the  country  is  healthful  and  good  to 
work  in  and  to  live  in,  and  that  it  has  the  necessary  re- 
sources for  a  profitable  industry,  as  it  lies  near  the  coast 
and  within  reach  of  the  large  city  of  Guayaquil.  He 
says,  also,  that  the  formation  of  Santa  Elena  is  Quater- 
nary, in  which  oil  has  been  found  in  horizontal  strata 
lying  in  discordant  stratification  over  Tertian,'  ground, 
which  is  strongly  folded,  and  which  consists  of  porous 
sandstones,  alternating  with  impervious  clayey  schists. 
He  mentions  and  describes  a  well-known  point  in  the 
neighborhood,  "El  Volcancito,"  where  the  Tertiary  for- 
mation has  come  to  the  surface  and  where  oil  can  be 
seen  oozing  out  of  the  ground. 

M.  Clerc,  whose  report  is  made  with  considerable 
care,  insists  on  the  necessity  of  careful  investigation, 
points  out  the  similarity  of  the  region  to  the  Peru  oil 
areas  across  the  bay  to  ttie  south,  and  speaks  hopefully 
of  the  future  of  the  district.  The  reports  of  Rye  and 
Stephen  were  in  large  measure  responsible  for  the  for- 
mation of  the  Ancon  Oil  Co.,  of  Ecuador,  Ltd.,  in  Lon- 
don, which  acquired  several  properties.  Charles  Mad- 
dock  came  to  Ecuador  to  take  charge;  and  soon  after  his 
arrival  on  one  of  the  properties,  San  Jose,  a  hole  was 
located  and  drilled.  The  work  on  the  holdings  of  the 
Ancon  Oil  Co.  was  carried  on  principally  in  1911  and 
1912,  but  the  property  is  now  owned  by  Milnes  and 
W^illiamson,  who  only  a  few  months  ago  were  operating 
in  Santa  Elena. 

Oil  Found  Near  Coast 

In  1912  another  engineer,  R.  A.  Graham,  came  to  ex- 
amine the  properties  of  the  Ancon  Oil  Co.  and  reported 
that  the  company  owned  5000  acres  and  many  options, 
that  the  prospects  are  good,  that  the  location  is  favor- 
able, as  the  distance  is  only  650  miles  south  from  Pan- 
ama, whereas  the  California  fields  are  3100  miles  north 
of  Panama;  that  extensive  properties  can  be  secured 
in  Ecuador  more  easily  than  in  California;  that  the  oil, 
being  near  the  coast,  needs  no  long  pipe  lines  for  trans- 
portation, and  that  there  is  a  good  market,  especially 
for  fuel  oil,  in  Ecuador  and  in  other  accessible  parts  of 
South  America.     He  also  recommends  drilling. 

In  1914,  Charles  Maddock,  who  had  previously  been 
with  the  Ancon  Oil  Co.,  reported  on  the  Santa  Elena  re- 
gion.   He  stated  that  one  well  had  been  sunk  to  a  depth 
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of  2000  ft.,  the  only  deep  well  up  to  date;  that  at  1700  ft. 
la  petroleum  was  found  which  gave  a  30 ^r  motor  oil, 
as  analyzed  in  Paris;  that  the  sandstones  and  shales  are 
similar  to  those  of  Peru  and  belong  to  the  Miocene 
period;  that  in  Peru,  notably  at  Negritos  and  Torritos, 
oil  has  been  produced  for  years  at  the  rate  of  14,000 
tons  per  month,  and  that  the  Negritos  deposit  has  been 
worked  for  30  years.  He  stated  also  that  the  Ecuador 
oil  fields,  if  intelligently  developed,  will  eventually  be  as 
important  as  those  further  south,  and  will  be  able  to 
compete  with  other  oil  fields  of  the  world  which  now  fur- 
nish petroleum  to  South  America. 

Mining  Taxes  Are  Low 

In  Ecuador  the  mineral  rights  are  separate  and  distinct 
from  the  surface  rights.  A  title  to  mining  property 
grants  perpetual  and  exclusive  ownership,  as  long  as 
the  mining  tax  is  paid  and  the  mining  law  is  observed. 
The  mining  tax  thus  far  has  been  low,  and  the  result 
has  been  that  nearly  all  the  promising  ground  has  been 
taken  up  by  private  interests.  Concessions  have  been 
applied  for  at  various  times,  but  have  not  been  granted. 
In  1917  several  petitions  were  presented  by  well-known 
oil  operators  for  the  unoccupied  ground  which  had  not 
been  acquired  privately.  The  Congress  of  Ecuador  would 
not  grant  the  rights  requested,  but  simply  passed  a 
resolution,  authorizing  the  executive  government  to 
legalize  the  matter,  and,  in  accord  with  certain  specified 
conditions  of  the  resolution,  to  grant  a  concession.  The 
press  of  the  country  immediately  raised  a  cry,  and  the 
president  of  the  republic.  Dr.  Bagueviza,  who  is  op- 
posed to  all  monopolies,  objected  to  the  resolution,  which 
v^'as  not  insisted  on  by  Congress. 

According  to  the  constitution  of  the  country,  when 
Congress  passes  a  law  the  executive  government  has  the 
right  to  object  and  to  present  its  reasons  for  doing  so. 
If  Congress  accepts  these  views,  the  law  does  not  pass. 
If  Congress  insists,  the  president  has  to  promulgate 
the  law  and  to  see  that  it  is  enforced.  Congress  is  re- 
newed every  two  years.  The  majority  of  the  country 
is  opposed  to  all  monopoly.  The  Mining  Code  dates  from 
1886  and  it  was  revised  in  1892.  It  has  not  been 
changed  since.  The  reforms  of  that  date  give  to  indi- 
viduals the  right  to  denounce  oil  lands.  The  mining  law 
may  be  changed,  but  no  future  law  can  abrogate  the 
present  ownership  of  property.  The  only  tax  on  mining 
is  the  "patent"  or  mining  tax,  which  must  be  paid 
whether  the  mining  property  is  being  worked  or  not.  If 
the  tax  is  not  paid,  the  mine  is  sold  by  public  auction. 
Any  excess  resulting  from  such  sale  over  the  amount 
due,  after  paying  the  taxes,  goes  to  the  ovraer.  (Article 
13  of  the  Mining  Code.) 

At  present  the  mining  tax  amounts  to  8  sucres  per 
pertenevcia,  or  claim  of  200,000  atjuare  meters,  or  20 
hectares;  so  that  a  mina,  or  mining  field  of  maximum 
size,  of  20  pertenencias,  or  400  hectares,  pays  100  sucres 
yearly.  A  sucre  is  equal  to  about  50c.,  U.  S.  currency. 
Assuming  that  an  acre  contains  4000  square  meters,  a 
mining  property  of  400  hectares,  or  1000  acres,  pays 
about  $80,  U.  S.  currency,  per  year.  The  owner  of  the 
subsoil  has  rights  of  preference,  but  has  to  indemnify 
the  owner  of  the  surface.  In  the  oil  regions  of  Ecuador, 
however,  the  surface  is  not  valuable,  as  the  country  there 
is  mostly  drj''  and  barren. 

Mines  and  their  products  are  exempt  from  other  taxes 
for  a  period  of  20  years.  Machinery  and  mining  t  ols 
are  exempt  from  duties,  and  sales  of  mines  and  mining 


contracts  do  not  pay  taxes,  either  fiscal  or  municipal, 
for  the  same  length  of  time. 

When  in  1892  the  Mining  Code  was  revised,  this 
exemption  was  granted  for  25  years  and,  therefore,  was 
to  end  in  1917.  Congress  did  not  change  this  law,  but, 
in  compliance  with  a  petition  presented  by  the  miners 
of  the  country,  conceded  in  1914  an  extension  of  this 
grant  for  20  years,  counting  from  Oct.  8,  1914. 

Two  enterprises  in  active  operation  are  mentioned 
in  the  report  of  M.  Clerc  and  are  working  still.  They 
extract  oil  from  pits  dug  by  hand,  and  produce  about 
3000  barrels  of  oil  monthly.  It  is  reasonable  to  assume 
that  only  a  few  enterprises  can  work  at  a  profit  under 
such  conditions,  and  that  such  work  can  at  this  time  be 
done  in  the  old  primitive  way  is  worthy  of  note. 

The  indications  of  oil  can  be  seen  over  a  great  extent 
of  country.  On  the  island  of  Puna,  at  the  head  of  the 
bay,  for  instance,  there  are  noteworthy  indications  of 
oil  in  several  places.  Even  the  oysters  along  the  coast 
are  often  strongly  impregnated  with  oil,  and  the  water 
of  several  marshes,  among  others  the  pozo  de  la  lechuza 
— the  pit  of  the  outlet — shows  signs  of  oil  and  mineral 
pitch. 

Hot  Springs  Are  Common 

The  denouncements  or  locations  of  claims  made  up 
to  date  cover  virtually  the  whole  coast  of  the  republic. 


DRILL  HOLE  OX  THE  BAY  OP  ANCOX,  ECUADOR 

Unoccupied  oil  lands  therefore  lie  well  inland,  and  trans- 
portation to  and  from  them  would,  under  present  condi- 
tions, be  comparatively  diflScult.  About  14  miles  east  of 
Santa  Elena  there  is  a  mud  spring,  known  as  the  little 
volcano  of  San  Vicente.  In  Spanish-American  countries, 
be  it  understood,  almost  any  place  or  spot  where  gas,  or 
air,  or  steam  comes  out  of  the  ground  is  called  a  volean. 
The  cone  of  the  volcancito  is  about  30  ft.  wide  and  7  ft. 
above  the  bottom  of  a  wide  and  shallow  valley,  which  is 
surrounded  by  vertical  bluffs  of  sandstone  and  Tertiary 
schists.  Mud,  salty  water,  gas  bubbles  and  a  little  pe- 
troleum are  thrown  up  constantly.  North  of  this  there 
are  springs  of  warm  water  with  a  temperature  in  some 
of  over  105°  Fahrenheit. 

Near  the  village  of  Santa  Elena  there  is  a  group  of 
pits  measuring  about  10  to  15  ft.  across  and,  in  in- 
stances, 40  ft.  deep,  which  have  been  worked  for  years, 
and  are  known  as  the  San  Raimundo  property.  Every 
morning  a  light  wooden  tripod  is  put  up  successively 
over  each  pit,  and,  with  a  hand  windlass  and  rope,  a 
bucket,  filled  by  a  man  below,  is  hoisted  up  by  other  men 
above,  until  the  oil  which  has  gathered  in  the  pit  has 
been  taken  out.     The  oil  is  poured  into  barrels,  from 
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which  the  water  ia  drawn  off  and  which  hold  about  220 
kilo.s  of  oil  each.  The  barrels  are  then  rolled  to  a  central 
point,  where  the  oil  is  pumped  up  with  a  hand  pump 
into  a  tank  which  stands  10  ft.  above  the  ground. 

Novel  Method  of  Barrel  Transportation 

From  this  tank  the  oil  goes  through  a  pipe,  about 
2000  meters  long,  to  the  shore,  where  it  is  again  put 
in  barrels.  These  are  placed  two  by  two  on  floats,  which 
are  pulled  by  a  rope  to  the  sailing  vessels,  which  take 
the  barrels  to  Guayaquil  in  seven  or  eight  days  for  2 
sucres  per  barrel.  The  20  pits  produce  600  to  800  bar- 
rels per  month.  Some  pits  produce  at  first  up  to  1000 
liters  or,  say,  one  ton  daily.  The  best  locations  for  sink- 
ing pits  are  those  where  certain  signs  show  on  the  sur- 
face, produced  presumably  by  the  oil  rising  through 
small  cracks  in  the  ground.  Other  owner.s  transport 
their  oil  to  the  coast  by  means  of  donkeys. 

About  two  kilometers  toward  the  southeast  from 
Santa  Elena,  near  Corral  Viejo,  there  are  old  workings 
similar  to  the  ones  mentioned,  with  pits  generally  from 
15  to  40  ft.  deep,  but  in  one  case  as  deep  as  70  ft.  These 
pits  still  yield  petroleum,  but  it  is  heavier,  of  a  black 
color,  and  further  away  from  the  shore.  The  pits  are 
not  being  worked  now.  Greater  depth  has  not  been 
reached,  on  account  of  water,  gas,  and  the  expense  of 
timbering. 

Approximately  li  kilometers  toward  west  are  the 
Santa  Paula  pits.  These  are  also  about  20  in  number. 
The  process  here  is  simpler  than  it  is  at  the  San  Rai- 
mundo  pits,  because  the  barrels,  when  full,  are  rolled  di- 
rectly for  a  distance  of  a  mile  and  a  quarter  to  the 
coast,  from  which  they  are  shipped  by  sailing  vessel  to 
Guayaquil.     The  business  has  been  and  still  is  successful. 

Wolf  mentions  that  teeth  and  bones  of  Mastodon  an- 
dium  have  been  found  in  the  Pleistocene  of  Santa  Elena, 
which  distinctly  show  the  age  of  the  surface  ground  m 
that  region,  but  the  occurrence  of  oil  in  this  formation 
is  accepted  as  an  accident,  it  having  come  up  from  the 
Tertiary  formation  underneath. 

Sample  of  Oil  From  Ecuador  Gave 
A  High-grade  Product 

Charles  Maddock  in  his  report  made  in  19 14  says  that 
in  the  only  deep  drill  hole  made,  and  which  he  located,  a 
depth  of  2000  ft.  was  reached,  and  that  at  1700  ft.  petro- 
leum was  struck  which,  as  analyzed  in  Paris,  gave  30', 
motor  oil  and  must  be  considered  a  high-grade  oil.  He 
mentions  that  while  drilling  the  hole  one  oil  stratum 
wa.s  penetrated,  with  a  strong  enough  flow  to  make  the 
oil  seep  up  behind  the  lining  while  further  drilling  was 
in  process. 

It  is  probable  that  the  occurrence  of  oil  on  the  west 
coast  of  South  America,  in  P^cuador  and  Peru,  may  in 
course  of  time  become  of  considerable  interest.  The  old 
way  of  gathering  and  shipping  the  oil  however  will  soon 
be  superseded. 

A  statement  made  by  Sir  Boverton  Redwood,  of  Lon- 
don, in  regard  to  the  petroleum  from  shallow  depth  at 
Santa  Elena  says: 

"Color:  Very  dark.  Red  brown.  Specific  gravity  at 
60"  F.,  0.937;  point  of  inflammability,  156  F. ;  sulphur, 
0.25';^.  calorific  value  10.790  calorics,  or  12.420  B.  t.  u. 

"The  percentage  of  commercial  products  contained  is 
as  follows:  Kerosene  (sp.gr.  0.843),  f.p.  105°  F..  19.2%; 
oil.  intermediate  and  lubricating.  66.2% ;  carbon,  coke. 


S.T'r;  loss.  5.9''r.  Rectane  and  ostane  probably  were 
lost  while  the  oil  was  rising  through  the  porous  strata 
from  a  lower  deposit." 

If  American  enterprise  is  to  have  its  share  in  the 
petroleum  industry'  of  South  America,  the  time  has 
come  to  give  the  coast  lands  of  Ecuador  and  Peru  care- 
ful attention,  not  by  finessing  for  government  conces- 
sions, but  by  a  thorough  study  of  the  ground  and  a  close 
examination  of  present  conditions  of  ownership  and  of 
the  laws  affecting  the  industry.  European  countries  have 
already  given  this  matter  some  attention,  and  probably 
will  keep  up  '.heir  activities  so  as  to  secure  as  large  a 
part  as  possible  of  the  supply  and  of  the  market  of  this 
important  product. 


League  Wants  Licensed  Assayers 

British  Columbia  Correspondence 

The  Free  Miners'  League  of  Prince  Rupert  has  pre- 
.^ented  a  petition  to  the  provincial  government  asking 
that  the  Minister  of  Mines  appoint  licensed  assayers  at 
central  points  throughout  the  province.  It  also  requests 
that  the  holder  of  a  Free  Miners'  certificate,  when  pur- 
chasing his  license,  shall  receive  five  assay  coupons, 
each  of  which,  on  presentation  to  a  district  assayer, 
shall  entitle  him  to  one  assay  at  half  the  current  charge. 
These  coupons,  it  is  suggested,  should  be  made  valid 
only  for  the  year  in  which  they  were  issued. 


Correspondence  From  Venezuela 

To  stimulate  the  mining  industry  of  Venezuela  by 
providing  protection  for  investments  is  the  intention  of 
the  government  of  General  Juan  Vincente  Gomez,  which 
is  putting  forth  every  reasonable  effort  to  that  end, 
according  to  reports  from  those  familiar  with  the  situ- 
ation. The  government  at  present  has  no  jurisdiction 
over  the  state  courts,  and.  in  common  with  other  Pan- 
American  states,  one  of  the  difficulties  to  development 
of  the  mining  industry  is  over-legislation  and  the  fact 
that  mining  laws  are  changed  every  year  or  so.  A 
mining  law  prepared  under  expert  advice  and  guar- 
anteed for  a  period  of,  say.  25  years  would  attract  capi- 
tal and  develop  the  country.  It  is  necessary  that  the 
present  laws  be  modified  if  the  oil  lands  are  to  receive 
proper  development  and  the  national  interests  are  *o  be 
protected. 

Labor  in  .Arizona  Camps 

Warren  Correspondence 

Arizona  camps  report  iiisuflicient  labor  generally  in 
regard  to  miners  and  mechanics.  Though  the  Jerome 
district  has  been  practically  shut  down  owing  to  the 
curtailment  at  the  United  Verde  and  United  Verde  Ex- 
tension properties,  the  camps  of  Globe  and  Bisbee  can- 
not get  men  enough.  The  reason  given  is  that  a  large 
number  have  gone  to  the  Ranger  oil  fields  in  Texas. 
There  is  an  oversupply  of  engineering  and  clerical 
men.  and  also  of  timekeepers,  but  it  is  reported  drafts- 
men are  difficult  to  obtain.  In  no  case,  however,  has  a 
company  refused  to  reinstate  a  man  who  left  its  employ 
to  enlist  in  any  branrh  of  the  service.  The  Inspiration 
Copper  Co.,  at  Miami,  has  put  on  development  work 
every  man  who  was  qualified,  as  this  company  has 
found  it  necessary  to  do  a  large  amount  of  development 
to  maintain  the  ore  supply. 
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The  Geology  and  Economics  of  Coal 


By  J.  R.  FINLAY* 


I  A  comprehensive  and  lucid  monograph  by  an  ex- 
perienced writer  and  engineer,  who  discusses  the 
geological  aspect  of  coal  formation,  the  occurrence 
and  location  of  peat  swamps,  the  extent  of  existing 
deposits,  and  the  main  features  of  the  coal-forming 
period.  Geological  processes  and  geographical 
changes  are  considered,  and  the  paper,  ivhich  is  to 
appear  in  a  revised  edition  of  the  axdhor's  treatise 
on  "Cost  of  Mining,"  is  concluded  ivith  pertinent 
statistics    on    coal    consumption    and    distribution. 

MODERN  civilization  is  propelled  by  the  annual 
combustion  of  more  than  1,200,000,000  tons  of 
coal.  This  vast  use  of  power,  other  than  human 
or  animal  muscle,  is  the  basic  fact  in  the  mightiest  revo- 
lution in  industry,  in  art,  and  in  habits  that  the  human 
race  ever  experienced.  Every  time  one  presses  a  button 
to  turn  on  an  electric  light,  every  time  ho  enters  an  ele- 
vator or  a  street  car,  he  participates  .lot  only  in  a  hu- 
man revolution,  but  in  a  great  geologic  fact;  for  the 
mining  and  destruction  of  coal  removes  some  of  the 
important  strata  of  the  earth's  crust. 

Coal  mining  is  the  basis  and  dependence  of  other 
kinds  of  mining,  just  as  it  is  of  other  industries,  and, 
also,  it  is  one  of  the  simplest  and  commonest  of  mining 
operations,  and  serves  as  a  standard  by  which  the  com- 
plexity and  cost  of  other  forms  of  mining  may  be 
appraised. 

If  coal  were  not  so  abundant  and  so  widely  distributed 
by  nature,  its  use  could  not,  of  course,  be  so  extensive 
and  fundamental.  The  fact  of  its  extensive  distribution 
is  the  most  powerful  element  in  the  conduct  of  the  busi- 
ness of  mining  and  selling  coal.  If  it  were  not  cheap  it 
would  not  be  so  extensively  used;  it  would  not,  there- 
fore, be  so  valuable.  But  because  it  is  cheap  it  is  often 
wasted.  It  is  cheap  because  it  can  be  offered  in  the 
market  by  innumerable  competitors,  whose  aim  is  not 
the  wise  use  of  coal,  but  ready-money  proiit  from  it. 
Hence  this  most  valuable  of  mineral  resources  has  been 
in  considerable  measure  crudely  and  greedily  exploited. 

Present  Time  Is  Coal-Forming  Age 

The  subject  of  the  origin,  history,  and  distribution  of 
this  substance  is  simple  enough  to  be  understood  easily 
by  any  one  willing  to  give  it  attention;  but  at  the  same 
time  it  involves  facts  that  are  hard  to  grasp  about  the 
changes  that  have  taken  place,  and  are  stil!  taking  place, 
on  the  earth's  crust.  Coal  is  being  formed  at  the  pres- 
ent day  in  immense  quantities  over  extensive  areas.  The 
present  age  is  therefore  a  coal-forming  age;  but  whether 
conditions  are  favorable  for  burying  it  under  accumula- 
tions of  sediment,  so  that  the  coal  now  being  formed 
may  be  preserved  indefinitely  in  the  earth's  crust,  and 
whether  the  formation  of  coal  is  more  general  in  this 
age  than  in  past  geological  ages,  or  less  so,  are  questions 
not  easily  answered.  Coal  is  nothing  but  buried  peat; 
coal  formations  are  nothing  more  than  a  series  of 
swampy  land  surfaces  that  were  finally  buried  in  a 
variety  of  ways  under  sediments. 


•Mining'  en^ir 


4  3  Cedar  St..  New  York. 


Peoples  living  in  certain  areas  of  the  Anglo-Saxon 
world,  for  instance  those  of  the  southwestern  half  of  the 
United  States,  of  the  whole  of  Australia,  and  of  South 
Africa,  may  never  have  seen  a  peat  bog  or  have  any 
clear  idea  of  what  it  is  like.  To  them  it  may  be  a  matter 
of  surprise  to  learn  that  the  natural  surface  of  the 
earth,  north  of  a  line  drawn  across  North  America  from 
Vancouver  Island  to  New  York  City,  and  across  Europe 
and  Asia  from  Paris  to  Moscow  to  Vladivostok,  is  occu- 
pied to  a  considerable  percentage  of  its  area  by  peat 
bogs.  How  large  the  percentage  is  I  do  not  know:  *-o 
find  out  would  involve  mapping  8,000,000  or  9,000,000 
square  miles  of  land  in  a  solid  block  occupying  the  i^ub- 
arctic  and  north  temperate  zones  of  the  northern  hemi- 
sphere. In  all  this  vast  space,  wherever  the  clima*e  is 
damp  enough  or  the  lowlands  are  partly  flooded,  rrosses 
and  semi-aquatic  trees,  like  cedar,  tamarack  and  alder, 
spread  over  the  surface,  holding  and  absorbing  water 
like  a  sponge.  The  trees  and  plants  live  and  die  partly 
immersed  in  water.  When  they  fall  they  are,  in  large 
part,  covered  with  water,  and  this  preserves  them  in- 
definitely from  decay.  A  woody,  or  at  least  a  vegetable, 
mass  accumulates  for  ages,  until  it  finally  forms  a 
"muck"  of  almost  indefinite  depth,  always  completely 
saturated  with  water  under  the  spongy  covering  of 
moss.  The  moss,  indeed,  seems  like  a  carpet  spread 
over  the  surface  of  a  lake ;  the  traveler  sinks  in  it  to  his 
knees,  and  although  he  sees  before  him  the  prospect  of 
a  wide  plain  or  meadow,  he  finds  its  surface  trembling 
under  his  footsteps  for  yards  around.  If  he  has  the 
bad  luck  to  step  into  a  water  hole,  or  break  through  the 
mossy  carpet,  he  instantly  mires  in  vegetable  ooze, 
which  may  be  100  ft.  deep.  Such  are  the  "tundras"  of 
Siberia  and  Alaska,  the  "muskegs"  of  Canada,  the  "tam- 
arack swamps"  of  Michigan,  the  bogs  of  Massachu- 
setts and  of  Ireland,  and  the  marshes  of  Germany  and 
Russia.  I  am  sure  that  the  area  of  these  swamps  is  far 
greater  than  that  of  all  the  coal  fields  of  the  world  to- 
gether. The  vegetable  ooze  and  the  mat  of  preserved 
wood  is  peat.  It  is  incipient  coal.  It  constitutes  in 
itself  an  inconceivably  great  potential  fuel  supply,  at 
present  only  casually  used  because  it  cannot  compete 
with  the  more  convenient  and  desirable  fuels  that  may 
be  cut  from  the  forest  or  dug  out  of  the  rocks. 

Abundance  of  Peat  Not  Universally  Recognized 
These  northern  marshes  are  not  the  only  places  where 
peat  accumulates.  The  cypress  swamps  of  Arkansas  and 
Louisiana,  the  "Dismal  Swamp"  of  Virginia,  the  man- 
grove swamps  of  tropical  tide  flats,  are  also  receptacles 
for  such  vegetable  ooze;  but  in  general  the  south  tem- 
perate and  tropical  zones  are  not  favorable  for  their 
formation.  The  hot  sun  quickly  dries  up  a  swamp  unless 
it  is  replenished  by  a  constant  supply  of  water.  Even 
an  occasional  drought  will  e.xpose  the  vegetable  mass  to 
rapid  destruction  by  oxidation  or  rotting.  In  a  dry 
climate,  therefore,  or  in  one  in  which  the  rainy  seasons 
alternate  with  prolonged  droughts,  the  process  is  im- 
possible except  under  unusual  circumstances.  That  is 
why  so  many  people  may  live  and  die  without  knowing 
what  peat  is,  although  it  is  really  so  abundant. 

The  mere  growth  of  peat  on  the  surface  does  not  lead 
to  the  formation  of  coal.     To  complete  the  process  it  is 
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necessarj'  to  burj'  the  peat  under  sediments.  The  con- 
ditions that  favor  such  burj-ing  are  not  by  any  means 
so  common  as  those  which  permit  of  the  accumulation 
on  the  surface.  Undoubtedly  most  of  the  peat  that 
forms  is  eventually  destroyed  again  without  ever  being 
buried.  A  change  of  climate  or  of  drainage  easily  puts 
it  in  the  way  of  destruction. 

The  manner  in  which  peat  swamps  may  be  effectively 
buried  is  well  worth  con.«ideration.  It  is  really  a  matter 
of  common  geography.  Every  swihoolbov  knows  about 
the  dikes  of  Holland  and  the  levees  of  New  Orleans,  and 
that  these  dikes  are  to  protect  large  areas  from  over- 
flow either  by  the  tide  or  by  the  river  floods,  or  by  both. 
Both  tracts  are  in  the  deltas  of  large  rivers — the  Rhine 
and  the  Mississippi.  When  a  river  builds  a  delta  into 
the  margin  of  the  ocean  it  raises  a  flat  pile  of  mud 
higher  and  higher,  and  the  river  itself  debouches  right 
on  top  of  the  pile,  and  usually  sends  its  waters  trickling 
in  smaller  or  larger  streams  down  the  sides  of  it  in  all 
directions. 

The  Burial  of  Peat  Swamps 

The  banks  of  the  main  river  and  of  each  branch 
are  invariably  higher  than  the  country  between  the 
branches — at  least  they  become  so  sooner  or  later.  Event- 
ually a  stream  will  break  through  one  of  these  banks 
and  start  a  new  channel  in  the  hollow  between  old  chan- 
nels and  in  time  fill  it  with  silt  to  a  point  higher  than 
the  old  channels,  which,  in  their  turn,  become  low 
ground.  Supposing  such  hollows  to  be  filled  with  peat 
swamps,  these  swamps  would  sooner  or  later  be  covered 
by  the  river  muds,  and  the  peat  would  in  time  become 
a  coal  bed. 

The  Rhine  delta  is  actually  in  a  peat-fcrming  climate 
today;  and,  if  it  were  not  for  the  interference  of  civili- 
zation, nearly  the  whole  of  Holland  and  a  good  part  of 
Belgium  and  Frieslaiid  would  be  a  coal-forming  region 
on  no  mean  scale.  All  that  would  be  necessary  would 
be  the  continuance  of  the  present  climate  and  a  main- 
tenance of  the  present  sea  level;  or,  better  still,  a  slow 
subsidence  of  the  delta  at  approximately  the  rate  at 
which  the  river  can  fill  it  up.  The  peat  swamps  might 
grow  deeper  indefinitely,  always  keeping  their  surface 
up  to  the  level,  or  slightly  above  the  level,  of  the  river 
channels,  thus  helping  to  maintain  those  channels  for 
long  periods.  In  this  manner  the  rivers  would  slowly 
build  their  beds  and  banks  higher  and  higher,  and  build 
out  deltas  further  and  further.  The  waves  and  shore 
currents  would  spread  the  mud  in  bar."  and  beaches 
along  the  shores  of  the  delta  and  enable  the  beaches  to 
creep  further  out  into  the  sea.  As  they  crept  out  the 
peat  bogs  would  follow  them.  Thus  the  whole  area  of 
the  delta  between  the  river  channels  and  the  sea  beaches 
would  be  filled  with  enormous  accumulations  of  peat, 
interrupted,  of  course,  by  occasional  patches  where  over- 
flows would  pour  in  mud,  by  other  patches  where  the 
water  would  become  too  deep  for  the  swf.mp  plants  and 
thus  make  lake?,  or  by  sand  dunes  blown  up  from  the 
beaches.  If  the  subsidence  of  the  delta  should  become 
too  rapid  for  the  river  to  maintain  it,  the  sea  would 
finally  break  through  the  beaches  and  begin  flooding  the 
swamps  with  salt  water,  killing  the  grov/th  and  imme- 
diately beginning  to  cover  the  peat  with  beach  sands 
and  sediments.  The  shallow  bottoms  of  the  bays  would 
be  occupied  by  marine  animals  and  plants.  If  the  water 
were  not  muddied  by  a  constant  supply  of  fresh  silt,  a 
limestone  might    be  deposited    instead  of   mud.     Still 


further  a  portion  of  the  peat  bogs  might  be  rapidly 
covered  by  a  march  of  sand  dunes  blown  from  the 
beaches. 

Thus,  in  the  case  of  a  large  river  delta  in  a  damp, 
cool  climate,  it  is  clear  that  there  mig^^t  be  deep  and 
extensive  deposits  of  peat  and  that  these  deposits  would, 
in  the  course  of  time,  under  stable  conditions,  be  covered 
either  by  river  mud,  marine  sediments,  or  by  wind- 
blown sand.  It  is  also  apparent  that  a  whole  delta 
might  be  covered  by  an  acceleration  of  the  subsidence 
but  when  the  subsidence  ceased,  or  slowed  up,  a  new 
delta  would  form  on  top  of  the  old  one,  and  as  it  grew 
out  would  cover  up  the  old  one  to  the  new  level  of  the 
sea,  or  of  the  new  delta.  New  peat  swamps  would  forn: 
on  the  new  surface,  which,  by  the  way,  would  als<i 
extend  further  up  the  river  valley  and  back  over  the 
lower  slopes  near  the  shore.  Thus  the  process  would  go 
on  until  some  radical  change  in  the  earth's  crust  put 
an  end  to  the  formation  of  the  delta,  or  changed  the 
climate  so  that  peat  swamps  would  no  longer  grow. 

If  Louisiana  had  the  climate  of  Michigan  it  would  be 
possible  to  see  all  these  operations  going  on  in  thi.' 
country  on  a  huge  scale.  From  Cairo,  111.,  to  the  Gulf, 
and  for  vast  stretches  along  the  Gulf  of  Texas,  Louisi- 
ana, Mississippi,  Alabama,  and  Florida,  there  would  be 
interminable  peat  deposits,  all  in  process  of  gradual 
burying  in  the  ways  I  have  indicated,  and  it  is  my  con- 
clusion that  such  deposits  might  easily  be  on  a  scale 
equal  to  anything  known  in  the  great  coal  beds  of  the 
world.  For  instance,  the  Pittsburgh  coal  seam  is  be- 
lieved to  have  been  continuous  over  an  area  of  10,000 
square  miles;  and  it  is  reasonable  to  expect  that,  with 
no  change  whatever  in  conditions  other  than  to  substi- 
tute the  climate  of  the  Great  Lakes,  a  continuous  peat 
swamp  would  form  on  the  Mississippi  delta  over  even 
a  greater  area.  The  total  area  of  lowlands  in  which 
swamp  formation  would  be  continuous  and  active  must 
be  more  than  100,000  square  miles. 

If  this  climate  and  these  conditions  were  to  continue 
indefinitely,  and  if  the  weighting  of  the  delta  caused  a 
slow  subsidence,  the  coal-forming  process  would  eventu- 
ally spread  over  an  immense  area.  A  subsidence  of  500 
feet,  an  extremely  moderate  earth  movement,  geologi- 
cally speaking,  if  accomplished  slowly,  would  cause  the 
active  delta  and  the  peat-forming  area  to  march  pro- 
gressively up  the  valleys  beyond  Kansas  City,  Chicago, 
anil  Pittsburgh,  leaving  behind  in  the  lower  basin  in- 
nuiiierable  deposits  of  peat  at  different  levels,  covered  by 
a  deep  and  ever-deepening  mass  of  sediments.  Over 
the  site  of  New  Orleans,  limestone  beds  would  now  be 
forming  and  beneath  them  great  coal  measures,  and  n« 
doubt  oil  and  gas  rocks  also  would  be  securely  locked. 
Such  a  development  would  be  the  counterpart  of  the 
great  coal  formation  of  the  Carboniferous  period,  not. 
of  course,  at  the  same  places,  but  on  an  equivalent  scale. 

Geological  Processes  Involve  Phenomenal 
Time  Periods 

This,  of  course,  is  only  a  rude  sketch  of  the  major 
features  of  a  coal-forming  period.  There  are  innumer- 
able variations  of  details  of  all  kinds;  but,  in  general, 
one  may  see  in  any  coal  mine  an  actual  record  of  just 
such  happenings.  I  have  said  that  anv  observer  who 
gives  the  matter  attention  can  readily  grasp  the  general 
features  of  this  process;  but  there  ought,  perhaps,  to 
be  added  one  qualification  or  explanation.  To  form  a 
conception  of  what  is  involved  in  the  coal-forming  proc- 
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ess  it  is  necessary  to  dissociate  one's  imagination 
from  the  limitations  of  human  experience.  It  is  diifi- 
cult  to  picture  the  life  scale  of  the  earth  instead  of  the 
life  scale  of  a  man.  A  generation  seems  a  full  cycle, 
and  it  is  hard  to  get  fully  away  from  that  conception 
of  time;  but  to  think  effectively  of  geological  processes 
one  must  banish  that  limitation  completely. 

The  span  of  human  life,  or  even  the  whole  period  of 
recorded  history,  is  such  an  insignificant  fraction  of 
time  that  the  geological  processes  have  made  only  trivial 
changes  in  geography  during  the  whole  of  it.  A  coal- 
forming  epoch  such  as  I  have  attempted  to  picture  must 
be  measured  in  millions  of  years,  rather  than  in  thou- 
sands, and  yet  it  constitutes  only  a  modest  portion  of 
geological  history.  In  North  America,  iortunately,  the 
coal  beds  still  remain,  and  they  have  been  remarkably 
well  preserved,  too,  by  three  such  general  coal-forming 
periods,  all  on  a  truly  colossal  scale,  besides  several 
others  of  minor  importance.  The  publications  of  the 
U.  S.  Geological  Survey  and  of  many  of  the  state  sur- 
veys are  full  of  information  about  this  subject,  a  bulk 
of  literature,  indeed,  too  great  for  digestion,  but  for  a 
general  view  one  may  read  two  volumes.  Bulletin  38 
of  the  U.  S.  Bureau  of  Mines,  by  White  and  Thiessen, 
and  Professional  Paper  100  A,  of  the  U.  S.  Geological 
Survey,  by  Campbell,  on  the  coal  fields  of  the  United 
States.  Even  these  discussions  are  scarcely  adequate, 
for  they  deal  only  with  this  country.  A  general  review 
of  the  coal  resources  of  the  world  was  made  by  the  In- 
ternational Geological  Congress  at  the  Montreal  meeting 
in  1913.  These  publications  are  not  easily  obtained  by 
the  casual  reader. 

As  other  mining  methods  are  largely  an  elaboration 
of  coal  mining,  and  a  comprehension  of  the  character- 
istics and  location  of  the  principal  coal  fields  is  neces- 
sary for  an  understanding  of  the  economics  of  mining, 
I  am  attempting  to  give  in  a  few  succeeding  paragraphs 
some  further  generalizations  on  this  most  interesting 
subject. 

Formation  of  Coal  Measures  Is  a  Regular 
Geological  PROCEgs 

"Technically,  at  least,"  says  David  White,  chief  geol- 
ogist of  the  U.  S.  Geological  Survey,  "coal  is  found  in 
the  Ordovician  and  Cambrian — and  probably  even  in  the 
pre-Cambrian — sedimentary  series,  where  it  is  now 
represented  by  bedded  graphite.  .  .  .  Well-developed 
coal  has  been  found  in  the  strata  of  every  period  since 
the  Silurian.  ...  At  present  coal  is  commercially 
mined  (in  the  United  States)  from  rocks  of  basal  Mis- 
sissippian  (Lower  Carboniferous),  Pennsylvania  (Up- 
per Carboniferous),  Triassic,  Lower  Cretaceous,  Upper 
Cretaceous,  and  Tertiary  ages.  Some  mining  for  fuel 
has  been  done  in  the  Jurassic  of  Alaska."  Thus  the 
formation  of  coal  is  shown  to  be  one.  of  the  regular 
geological  processes,  and  it  has  gone  on  persistently  in 
all  times  since  plant  life  has  existed  on  the  globe.  But 
it  is  only  occasionally  that  conditions  have  occurred 
which  are  favorable  to  the  preservation  by  burying,  as 
well  as  for  the  formation  of  peat  on  a  large  scale.  It 
is  found  that  these  conditions  accompany  cycles  of  world 
historj-,  which  have  repeated  themselves  in  general 
terms,  though  not  in  precise  detail.  These  cycles  have 
a  singular  bearing  on  the  formation,  preservation,  and 
exposure  of  metal  deposits  also. 

Although  it  is  a  little  far-fetched  to  assert  that  a 
study  of  these  broad  geologic  processes  has  an  intimate 


bearing  on  the  practical  everj'-day  pursuits  of  mining, 
it  is  not  extravagant  to  say  that  it  is  important  to  those 
who  wish  to  have  a  rational  vision  of  economic  re- 
sources, or  to  e.xpect  that  it  will  have  increasing  weight 
in  future  e.xplorations  for  minerals.  One  may  be  posi- 
tive that,  with  industries  organizing  on  a  more  and 
more  comprehensive  scale,  and  governments  undertak- 
ing projects  to  harmonize  and  further  such  industries, 
these  major  geologic  facts  will  have  considerable 
weight  in  the  locating  of  manufacturing  enterprises 
and  of  trade  routes.  At  any  rate,  the  subject  is  inter- 
esting. 

Differentiation  Between  Natural  Groups 

A  century  ago,  as  soon  as  the  observations  upon  the 
earth's  crust  had  become  expansive  enough  to  afford  a 
basis  for  generalized  description,  geologists  (mainly 
English  at  that  time)  perceived  that  almost  everywhere 
the  sedimentary  rocks  were  separated  into  several  natu- 
ral groups  by  abrupt  differences  of  solidity  and  atti- 
tude. The  older,  harder,  and  more  tilted  or  contorted 
rocks  they  called  Primary,  an  intermediate  group  they 
called  Secondary,  and  the  more  recent  and  less  solidified 
group  the  Tertiary.  These  divisions  have  been  found, 
by  the  more  exhaustive  and  far-reaching  researches  of 
all  later  geologists,  to  be  established  with  about  the 
same  definiteness  all  over  the  world.  Broader  and  more 
detailed  mapping  has  since  added  a  fourth  and  older 
group,  obscure  to  the  earlier  geologists  because  less  gen- 
erally exposed,  but  now  established  with  the  same  dis- 
tinctness as  the  others;  and  the  principal  sedimentary 
rocks  throughout  the  world  (omitting  the  recent  uncon- 
solidated materials  called  the  Quaternan,')  are  now  di- 
vided into  four  great  groups  generally  named  as  follows : 

1.  The  Algonkian  or  Eozoic,  containing  the  recog- 
nizable earliest  vestiges  of  life. 

2.  The  Paleozoic,  or  Old  Life  group,  Primary. 

3.  The  Mesozoic,  or  Middle  Life  group.  Secondary. 

4.  The  Cenozoic,  or  Later  Life  group.  Tertiary. 

It  must  be  borne  in  mind  that  these  divisions  are  not 
in  the  least  arbitrary  or  conventional,  but  are  clearly 
marked  by  nature.  Is  it  not  remarkable  that  the  same 
differences  should  appear  in  all  the  continents  and  in 
both  hemispheres?  What  has  mud  being  washed  down 
into  a  bay  in  Australia  to  do  with  mud  in  a  lake  in 
Montana?  Why  should  not  the  entire  series  of  rocks  in 
Australia  be  laid  down  without  any  reference  to  what 
may  happen  in  Montana? 

Each  Stratified-Rock  Group  Reprf?ents  Cycle 
IN  Geologic  History 

It  appears  that  each  of  the  great  groups  of  stratified 
rocks  represents  a  cycle  of  world  history  during  which 
conditions  were  comparatively  stable  and  uniform.  This 
does  not  mean  that  minor  and  differential  changes  did 
not  occur  during  and  throughout  these  periods.  The 
sea  level  oscillated  more  or  less,  just  as  it  is  doing  at 
this  moment;  the  processes  of  erosion  brought  about 
their  progressive  changes  at  all  times;  but  during  these 
periods  these  agencies  proceeded  along  the  same  general 
lines,  with  regional  or  local  instead  of  world-wide  in- 
terruptions. In  general,  the  progress  was  toward  the 
wearing  down  of  continental  masses,  the  filling  up  of 
depressions,  the  formation  of  vast  plains,  and  the  de- 
velopment of  equable  climate  by  the  leveling  of  those 
barriers,  such  as  lofty  mountain  ridges,  which  cause 
abrupt  changes. 
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In  each  of  the  jrreat  cycles  the  last  stage  was  the  one 
favorable  to  the  formation  of  coal  on  a  great  scale.  The 
continents  were  not  only  worn  down  almost  flat,  but  the 
wearing  of  them  down  had  filled  up  the  contiguous 
shallow  parts  of  the  ocean,  tending  to  raise  the  com- 
parative level  of  the  sea.  Minor  oscillations  or  warp- 
ings  of  the  surface  would  thus  flood  or  expose  large 
areas  of  flat  lands.  The  climate,  being  eouable,  was  also 
stable  for  long  periods ;  and  an  area  wet  enough  to  pro- 
mote the  formation  of  peat  would  remain  so.  Thus  the 
conditions  briefly  outlined  previously  for  the  creation 
of  extensive  coal  deposits  reached  perfection. 

"Revolutions"  of  Earth's  Crust 

For  reasons  dimly  understood,  or  not  at  all,  the.se 
cycles  of  quiescence  and  equilibrium  were  interrupted 
finally  in  each  case  by  world-wide  convulsive  movements 
of  the  earth's  crust,  called  "revolutions."  These  "revo- 
lutions" were  not  cataclysms  in  the  sense  of  being  sud- 
den and  overwhelming  disturbances,  although  they  were 
sufliciently  rapid  to  exterminate  innumerable  forms  of 
life  and  to  produce  great  changes  in  living  conditions 
for  both  plants  and  animals.  There  were  no  doubt 
violent  earthquakes,  always  accompanied  by  abundant 
volcanic  activity;  but,  in  general,  the  "revolutions"  were 
progressive  and  differential.  The  leveling  forces  were 
overcome  by  the  forces  of  upheaval.  Great  mountain 
chains  and  plateaus  were  thrown  up;  frequently  new 
ones,  the  continents  in  general,  were  raised  and  took 
new  forms,  the  ocean  beds  were  deepened,  and  the  sea 
level  retreated.  In  other  words,  there  were  immense 
changes  of  geography  and  of  climate.  Thus  in  the 
southern  hemisphere,  at  the  close  of  the  Paleozoic,  the 
mild  climate  of  the  coal-forming  Carboniferous  period 
was  succeeded  by  a  formidable  refriger.ition,  so  that  in 
Permian  time  ice  fields  covered  portions  of  South  Amer- 
ica, Australia,  and  Africa  on  a  scale  exceeding  that  of 
the  recent  glacial  period  of  the  northern  hemisphere. 
This  is  merely  an  example. 

The  "revolution"  having  worked  itself  out,  the  condi- 
tions of  comparative  equilibrium  returned,  the  erosive 
forces  proceeded  again  with  the  work  of  leveling  the  up- 
lifted continents;  in  short,  a  new  cycle  parallel  to  but 
not  identical  with  the  old  one  was  under  way. 

The  major  coal  formations  were  therefore  laid  down 
toward  the  end  of  these  cycles  when  the  continents  were 
maturely  eroded  and  flattened,  when  climate  was 
equable  and  stable,  and  the  earth's  crust  free  from 
disturbances.  How  far  these  processes  were  carried 
may  be  gathered  from  a  paragraph  or  two  on  the 
geography  of  the  principal  coal  formations  of  North 
America. 

The  Paleozoic  Coal  Fields 

1.  The  Paleozoic  coal  fields  extend  from  central  Okla- 
homa to  Massachusetts,  l.")00  miles  in  a  straight  line, 
and  from  Birmingham,  Ala.,  to  Cedar  Rapids,  Iowa,  in 
greatest  breadth  T-'JO  miles.  This  area  contains  only  the 
remains  of  the  original  deposits,  but  it  gives  some  idea 
of  the  huge,  low  swampy  plains,  so  near  sea  level  that 
they  were  repeatedly  flooded  by  gentle  oscillations  of 
the  level.  It  was  traversed  by  rivers,  which  in  all 
probability  carried  more  water  than  the  Mississippi 
system  of  today.  In  fact  the  lowlands  alone,  those  sub- 
ject to  periodic  or  occasional  overflow  by  the  rivers  or 
the  sea,  amounted  to  1,000,000  square  miles  in  a  solid 
block. 


It  is  not  reasonable  to  suppose  that  this  great  tract 
was  all  of  the  same  level,  or  that  coal  was  either  formed 
or  buried  simultaneously  over  the  whole  of  it;  rather 
there  is  evidence  to  point  to  the  conclusion  that  through 
the  progressive  changes  of  sea  level  the  whole  area  was 
affected  by  delta-  and  peat-forming  conditions,  which  at 
any  given  time  would  form  a  broad  strip  immediately 
back  of  the  seacoast.  The  actual  deltas  probably  ex- 
tended up  the  rivers  for  hundreds  of  miles,  just  as  the 
Mississippi  delta  of  today  extends  up  to  Cairo,  more 
than  500  miles  in  a  straight  line  from  the  mouth  of  the 
river,  although  for  the  greater  part  of  that  distance  the 
delta  covers  only  a  strip  on  each  side  of  the  river.  When- 
ever the  sea  level  ro.se,  these  delta  strips  would  retreat 
inland;  whenever  the  sea  level  retreated,  the  deltas 
would  advance.  Such  oscillations  did  take  place;  but, 
on  the  whole,  the  basin  was  subsiding.  During  the 
period  the  sediments,  containing  numerous  separate 
beds  of  coal,  accumulated  to  a  depth  of  several  thousand 
feet,  the  surface  required  for  this  remaining  meanwhile 
practically  at  sea  level,  varjnng  from  100  or  200  ft. 
above  to  100  or  200  ft.  below.  To  get  an  accurate  idea 
of  the  appearance  of  the  whole  country  within  the  area 
mentioned,  one  need  do  nothing  more  than  take  a  look 
at  an  uncleared  tract  near  New  Orleans.  The  plants 
were  actually  different,  but  to  a  casual  observer  they 
would  not  have  appeared  so. 

The  Pennsylvania  Epoch 

As  to  the  geography  outside  of  this  plain,  only  a  gen- 
eral conception  is  possible.  Toward  the  north  there  was 
a  large  area  of  higher  land,  extending  unbrokenly  from 
central  Minnesota  to  Labrador  and  perhaps  beyond.  To 
the  southeast,  in  Georgia,  South  Carolina,  North  Caro- 
lina, and  Virginia,  there  were,  no  doubt,  land  areas, 
probably  large  islands  of  moderate  elevation  and  ma- 
turely eroded  surface.  Toward  the  west  a  shallow  sea 
of  clear  water  extended  from  central  Texas,  Oklahoma, 
Kansas,  and  Nebraska.  To  say  that  this  sea  covered  the 
Rocky  Mountains  is  inaccurate.  There  were  no  Rocky 
Mountains  to  cover.  There  had  been  mountains  in  that 
region,  to  be  sure,  but  they  were  different  mountains 
entirely,  which  had  been  worn  down  to  a  plain  and 
finally  immersed  in  the  sea  under  discussion.  Just  where 
this  sea  ended  toward  the  north  and  northwest  1  do  not 
know,  but  it  certainly  covered  nearly  the  whole  of  New 
Mexico,  the  northern  part  of  Old  Mexico,  the  whole  of 
Arizona,  a  portion,  at  least,  of  southern  California  and 
Nevada,  and  most  of  Utah,  Colorado,  Wyoming,  Mon- 
tana, and  South  Dakota. 

Such  was,  dimly,  the  Pennsylvania  epoch  in  North 
America  at  the  close  of  Paleozoic  time.  Marius  R. 
Campbell  estimates  that  the  remains  of  the  coal  left  on 
those  delta  plains  amounts  to  1.088,000,000.000  tons,  over 
a  trillion,  enough  to  maintain  the  total  present  output 
of  the  United  States  for  l.")00  years.  This  coal  is  all 
of  good  (luality  and  high  rank,  varying  from  bituminous 
to  anthracite,  and  the  tract  mentioned  contains  more 
coal,  by  far,  than  the  whole  Continent  of  Europe — pos- 
sibly more  than  the  whole  of  Asia. 

Relative  Importance  of  Various  Coal  Fields 

The  coal  fields  of  p'urope  are  at  present  the  most  im- 
portant, economically  sneaking,  excepting  those  of  North 
America.  The  mo.st  valuable  were  formed  during  the 
same  epoch  and  under  analogous  conditions.  A  similar 
delta  plain  extended,  with  possible,  or  probable,  inter- 
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ruptions,  from  Ireland  through  Great  Britain,  Germany, 
Poland,  and  Russia  to  the  Sea  of  Azov  "The  number 
of  workable  seams,"  say  Chamberlain  and  Saulsbury,  "is 
large  in  many  places.  Thus,  in  Westphalia  the  number 
of  workable  beds  is  said  to  be  90.  The  aggregate 
(maximum)  thickness  of  the  coal  in  Lancashire  is  150 
ft.,  and  in  Westphalia,  274  ft.  Here,  as  elsewhere,  beds 
of  marine  origin  alternate  with  those  which  were  de- 
posited on  land,  in  marshes,  and  other  places." 

Coal  Development  Progressed  After  Upper 
Cretaceous  Period 

2.  In  North  America  it  is  a  mistake  to  focus  attention 
too  exclusively  upon  the  Paleozoic  coal  fields.  At  the 
end  of  the  next,  or  Mesozoic,  world  cycle  in  Upper 
Cretaceous  time,  there  was  a  still  greater  coal  develop- 
ment. Those  interested  in  the  subject  might  repeat 
almost  the  same  description  of  continental  and  climatic 
conditions,  but  when  one  comes  to  geography  it  is  neces- 
sary to  migrate.  An  immense,  flat,  subsiding  plain  so 
near  sea  level  that  it  was  repeatedly  flooded  with  sea 
water  extended  from  the  Gulf  of  Mexico  to  the  Arctic 
Ocean,  right  over  where  now  are  the  highest  mountains 
^nd  plateaus  of  the  Rocky  Mountain  system.  The  plain 
terminated  in  higher  land  to  the  eastward  on  a  line  from 
east-central  Texas  to  Duluth  to  Winnipeg;  on  the  west 
on  a  line  from  northwestern  Arizona  through  western 
Utah  and  southeastern  Idaho,  northwestern  Montana, 
and  eastern  British  Columbia  toward  the  mouth  of  the 
Mackenzie  River.  This  great  plain  was,  therefore, 
3500  miles  long  and  up  to  1000  miles  wide.  How  much 
of  it  was  generally  under  sea  water  and  how  much 
above  during  the  coal-forming  age  it  i.s  impossible  to 
estimate,  but  it  contains  every  kind  of  sediment  in 
great  volume,  including  shales,  limestones,  and  sand- 
stones. The  coal  seems  to  have  formed  principally  in 
the  central  portion  of  this  tract,  from  which  it  is  reason- 
able to  assume  that  in  this  area  the  erosion  of  the  chief 
land  areas  to  the  west  was  sufficient  to  keep  the  basin 
nearly  full  of  mud. 

Coal  was  formed  on  a  scale  quite  equal  to  that  of  the 
Pennsylvanian  time.  It  remains  now  in  New  Mexico, 
Colorado,  Utah,  Wyoming,  and  Montana.  Mr.  Campbell 
estimates  the  amount  available  at  a  depth  of  less  than 
3000  ft.  at  1,400,000,000,000  tons  of  sub-bituminous  and 
bituminous  rank,  with  some  anthracite.  Lying  at  a 
depth  of  from  3000  to  6000  ft.,  he  estimates  666,000,- 
000,000  tons  more,  so  that  the  Upper  Cretaceous  has  left 
a  total  of  over  2,000,000,000,000  tons  in  the  United 
States  alone.  Possibly  a  third  as  much  more  lies  in 
Canada.  Much  of  this  coal  is  of  excellent  quality  for 
all  purposes,  including  large  amounts  suitable  for  good 
metallurgical  coke. 

The  Period  of  Vast  Geologic  Changes 

3.  At  the  end  of  this  wonderful  period  another  world 
"revolution"  occurred,  or,  perhaps  more  accurately,  be- 
gan. Great  geographical  changes  took  place.  Australia 
was  permanently  separated  from  Asia.  In  North  Amer- 
ica the  great  Cretaceous  trough  began  to  split  from  end 
to  end  along  the  line  of  the  Front  Range  of  the  Rocky 
Mountains,  where  blocks  of  the  hard  underlying  rocks 
were  pushed  up  through  the  Cretaceous  sediments  like 
flatirons  through  pancakes,  raising  portions  up  bodily 
and  crumpling  other  portions  along  their  flanks.  The 
process  of  slow  subsidence  was  thus  reversed,  and  the 
great   trough   humped   up   in    the   middle    so    that    the 


whole  became  rather  a  plateau,  the  eastern  half  left  un- 
disturbed other  than  by  a  gentle  tilting  which  made  a 
wide  slope  of  the  Great  Plains,  the  western  edge  of 
which  are  in  places  nearly  8000  ft.  above  sea  level.  The 
western  half  became  an  area  of  mountains  and  plateaus, 
in  which  the  strata  are  generally  disturbed  and  exposed 
by  faulting  and  folding,  and  intruded  by  volcanic  rocks, 
some  of  which  are  enormous  batholiths. 

Although  this  post-Cretaceous  change  was  extensive 
enough  at  once  to  produce  an  abrupt  unconformity  be- 
tween those  rocks  and  the  succeeding  Tertiary  forma- 
tions, it  was  not  extensive  enough  at  first  greatly  to 
change  the  climate.  Parts  of  the  great  trough  remained 
lowlands  and  were  to  some  extent  filled  by  fresh  water 
lakes,  along  which  coal  formation  continued.  The  largest 
of  these  areas  was  in  North  Dakota,  Montana,  and  Al- 
berta, where  the  deposits  were  on  a  truly  imposing 
scale.  But  these  coals  were  never  deeply  covered  by 
sediments,  nor  have  they  been  affected  by  earth  move- 
ments such  as  would  compress  and  alter  them.  They 
are  therefore  still  lignites,  the  first  stage  removed  from 
peat,  and  are  coals  of  low  rank  and  poor  quality.  They 
would  be  in  other  countries,  however,  a  wonderful  fuel 
supply.  Mr.  Campbell  estimates  in  this  field  965,000,- 
000,000  tons  in  the  United  States  alone,  much  of  it  oc- 
curring in  thick  seams.  Though  this  lignite  will  not 
make  metallurgical  coke,  it  will  make  gas  and  power. 
It  will  not  stand  transportation  or  storage  well,  but  it 
can  be  used  on  the  ground  for  electrical  generation, 
whenever  a  demand  shall  rise  for  it,  to  good  advantage. 

With  this  exception  the  Tertiary  coals  were  formed  in 
smaller  detached  lake  basins,  or  in  isolated  tracts  along 
the  coasts.  They  occur  in  Alabama,  Mississippi,  Ten-- 
nessee,  Arkansas,  Louisiana,  Texas,  California,  Oregon, 
and  Washington.  The  aggregate  amount  in  these  fields 
is  great,  but  in  all  the  Southern  States  the  coal  lies  ill 
unconsolidated  sediments  and  is  a  soft  low-grade  lignite. 
It  is  only  in  the  State  of  Washington  that  one  of  these 
Tertiary  fields  has  been  so  affected  by  earth  movements 
as  to  reach  bituminous  and  sub-bituminous  rank.  Owing 
to  its  position  on  the  great  harbor  of  Puget  Sound,  and 
to  the  general  scarcity  of  coal  along  the  Pacific,  this  is 
apparently  a  field  of  marked  economic  importance.  Mr. 
Campbell  estimates  for  it  about  65,000.000,000  tons,  of 
which  probably  about  80,000,000  tons  have  been  mined. 

Coal  Statistics 

It  appears  that  though  the  production  of  coal  per 
capita  is  still  increasing  in  this  country,  it  is  not  doing 
so  at  the  former  rate.  The  increase  between  1897  and 
1907  was  from  about  2.77  tons  per  capita  to  about  5.6 
tons  per  capita;  from  1907  to  1917  the  increase  was 
only  from  5.6  to  6.5.  It  might  appear  from  this  that 
the  desire  of  the  population  for  fuel  is  nearly  satisfied. 
It  may  be  assumed  with  certainty  that  a  time  will  come 
when  the  consumption  of  coal  will  increase  only  in  pro- 
portion to  the  increase  of  population. 

The  same  facts  are  shown  by  the  total  output  of  the 
country  to  date.  It  will  be  remembered  that  up  to  1907 
the  production  was  doubling  each  decade,  so  that  be- 
tween 1897  and  that  year  it  was  nearly  equal  to  the 
entire  production  of  the  country  previous  to  1907. 
From  1907  to  1917  the  production  was  only  75%  of  the 
previous  production. 

Still  more  noticeable  is  the  fact  that  the  number  of 
men  employed  in  coal  mining  has  not  increased  at  the 
former  rate.    In  1897  the  number  was  397,000;  in  1907, 
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680,000 — an  increase  of  283,000  for  the  decade;  but  in 
1917  the  number  had  risen  only  to  750,000,  an  increase 
of  only  70,000  for  the  decade. 

Statistics  show  a  remarkable  uniformity  of  conditions 
in  the  coal  industry  up  to  the  end  of  1915.  In  that  year 
the  value  of  all  coal  at  the  mines  was  estimated  by  the 
U.  S.  Geological  Survey  at  §1.29  per  ton.  almost  exactly 
the  same  as  shown  by  the  tables  for  the  years  1903- 
1907. 

Argentine  Fuel  Developments* 

In  an  article  on  the  Argentine  petroleum  industry,  Dr. 
B.  Sichel  says  that,  though  the  existence  of  natural  oil 
fields  in  the  Argentine  has  been  known  for  several 
decades,  the  petroleum  industry,  now  so  flourishing,  had 
its  beginning  in  1907,  when  an  engineer,  Enrique  Her- 
mitte,  while  boring  for  water  on  the  coast  of  the  Chubat 
district,  at  the  instance  of  the  Office  of  Mines,  Geology 
and  Hydrology,  found  oil  after  penetration  to  a  depth 
of  532  meters. 

The  development  of  the  Comodoro  Rivadavia  oil  out- 
put since  1907  has  been  astonishing,  and  justifies  hopes 
of  increasing  prosperity.  The  output  between  1911  and 
1917  inclusive  was  as  follows: 

ARGENTINE  PETROLEU.M  PRODUCTION  1911-1917 

Year  Production  Year  Production 

Tons  Tons 

1911  1.926  1915  75.900 

1912  6,860  1916  116,000 

1913        19,050      1917  130,000 

1914   40.530 

What  this  output  of  petroleum  means  for  the  Argen- 
tine may  be  realized  when  it  is  remembered  that 
profitable  deposits  of  coal  and  other  mineral  fuel  are 
comparatively  rare.  The  peat  bogs  are  not  productive 
enough  to  be  of  much  account,  and  although  the  hard 
timber  found  in  the  north  is  suitable  for  fuel,  it  is  of 
importance  only  for  the  northern  district,  owing  to  high 
freight  rates.  The  Argentine  is,  therefore,  compelled  to 
obtain  fuel  from  abroad,  and  it  forms  by  far  the  most 
valuable  item  of  the  country's  imports.  The  normal 
demand  for  foreign  fuel  since  1913  has  been :  Pit  coal, 
4,046,278  tons,  valued  at  28,323,946  pesos  (gold)  ;  coke, 
21,317  tons,  valued  at  170, ,539  pesos  (gold). 

Of  the  total  coal  import,  England  contributed  94.4%, 
the  United  States,  3.1%,  and  Germany,  1.5%.  There 
was,  too,  a  large  import  of  wood  for  fuel  and  also  of 
petroleum.  The  amount  of  the  latter  imported  in  1913 
was :  Refined  petroleum,  68,228,658  1.,  valued  at  2.046,- 
860  pesos  (gold):  crude  petroleum,  119.318,402  kg., 
valued  at  11.931.840  pesos  (gold). 

The  refined  petroleum  came  exclusively  from  the 
United  States;  but  during  the  war  a  part  of  it  was  de- 
rived from  Mexico,  especially  from  the  Anglo-Mexican 
Petroleum  Products  Co.  Import  of  coal  has  been  largely 
reduced  during  the  war  years,  and  that  of  crude  oil 
proportionately  increased.  The  Argentine's  deDendence 
on  England  and  the  United  States  constituted  a  serious 
danger  for  the  country  in  time  of  war  and  also  during 
the  strike  of  the  English  miners  in  1912,  Accordingly, 
a  wide  field  was  opened  for  the  production  of  the  coun- 
try's petroleum,  and  since  1914.  when  large  quantities 
of  oil  became  available,  it  has  found  a  ready  market. 

The  composition  of  Argentine  petroleum  makes  it 
especially  adapted  for  use  as  fuel,  containing,  as  it  does, 
2.5%    benzine,   4.&<^'r    kerosene.   8,3%    gasoline,   27.6% 

•Translated  from  Wirktchaftsdi'  n.nk  nnil  nbntrnolncj  from  the 
tprhnlral  xiipplrmpnt  to  ttu'  Rrvieu-  •>/  l)ir  Fnrrign  Prrxn,  issuoil 
by   the  General  Staff,  War  ORlre.  L.ondcin. 


lubricating  oil.  and  55.1  ^^  asphalt.  It  is,  in  fact,  an 
asphaltic  oil  of  which  the  density  is  stated  to  be  0.920. 
It  contains  few  volatile  substances,  is  free  from  sulphur 
and  phosphorus,  and  its  water  content  never  exceeds 
1%.  Distillation  at  220'  C.  gives  a  product  whose  flash- 
point is  reached  at  102'  C — an  excellent  oil  for 
ships'  boilers.  The  crude  oil  can  be  employed  direct  for 
boiler  fuel  and  in  Diesel  motors,  and  develops  10.860 
heat  units,  only  140  less  than  the  maximum.  Its  heat- 
ing capacity  is  1 '  times  that  of  coal.  100.000  tons  of 
crude  oil  being  equal  to  150,000  tons  of  coal.  It  is  of 
less  importance  as  an  illuminating  oil,  as  distillation 
gives  a  yield  of  only  lO^r,  as  against  40""^  and  70"^^  of 
the  Baku  and  Pennsylvania  oils.  It  should,  however,  be 
remembered  that  borings  at  present  are  comparatively 
shallow,  and  that  it  is  at  greater  depths  that  oils  richer 
in  volatile  substances  are  found. 

Argentine  petroleum  is  used  by  the  Italian  Electricity 
Co.,  in  Buenos  Aires,  and  by  the  German  Overseas  Elec- 
tricity Co.,  as  fuel.  It  is  also  used  in  the  frozen  meat 
establishments,  in  mills,  on  the  railways,  especially  the 
Patagonian  government  railways;  in  river  shipping  and 
in  the  navy,  and  will  soon  be  used  in  other  establish- 
ments, as  transpport  conditions  are  favorable,  especially 
in  the  coastal  districts. 

In  order  entirely  to  replace  foreign  coal  and  petro- 
leum, between  2^  and  3  million  tons  of  Argentine  pe- 
troleum would  be  required  annually,  and  as  the  present 
output  is  about  150,000  tons,  the  industry  is  afforded  a 
wide  field  of  activity,  which  will  remain  extensive 
enough,  when,  as  is  intended,  the  output  is  increased  to 
300.000  tons.  At  present  the  yield  is  not  nearly  large 
enough  to  meet  the  country's  requirements,  and  it  is 
impossible  to  estimate  the  capacity  of  output  of  the 
zone.  Some  experts  believe  that  the  Comodoro  Riva- 
davia contains  between  930  and  1000  million  cu.m., 
though  others  place  it  at  130,000  tons  per  hectare,  which 
approximates  130  million  tons  per  1000  hectares.  All 
such  estimates  are  problematical,  for  up  to  the  present 
only  130  hectares  contain  relatively  shallow  borings, 
none  of  which,  however,  has  been  fruitless.  At  all 
events,  oil  will  be  practically  inexhaustible  for  many 
vears. 


Mine-Dust  Sampling 

Tests  are  being  conducted  at  the  Pittsburgh  station 
of  the  Bureau  of  Mines  on  the  sugar-tube  method 
of  collecting  dust  samples  from  the  air  of  metal  mines, 
a  modification  of  that  used  by  Edwin  Higgins  in  sam- 
pling dust  in  mines  of  the  Joplin  district.  Preliminary 
experiments  have  shown  that  the  old  type  of  sugar  tube 
had  an  extremely  high  resistance  to  breathing,  amount- 
ing to  from  15  to  20  in.  at  16  liters  per  minute.  This 
large  resistance  renders  it  impossible  for  a  man  to 
take  a  sample  of  appreciable  size.  As  a  result  of  ex- 
periments made  with  different  dimensions  of  tubes. 
a  size  was  found  in  which  the  resistance  is  reduced 
to  only  3  in,  of  water  at  32  liters  per  minute,  and 
which  is  decidedly  more  efficient  in  removing  fine  dust. 

On  applying  the  standard  tobacco-smoke  test,  it  was 
found  that  the  efficiency  of  the  old  type  of  sugar 
tubes  was  only  50' c  That  of  the  new  type  will  probably 
be  about  90*",,  Optical  methods  are  used  for  deter- 
mining the  efficiency,  and  by  such  methods  very  fine 
particles  can  be  distinguished — much  finer  than  by  any 
other  method. 
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L.    D.   ANDERSON 
Manager,    Midvale    Smeltery,    U.    S.    Smelting, 
Refining    and    Mining    Co. 


F.    N.    FLYNN 
Assistant    General    Superintendent,    Balbacli 
Smelting   and    Refining   Co. 


T.    W.    CAVERS 
Research   Metallurgist.   International   Nickel   Co., 
Coppercliff,  Ontario. 


P.    R.    CORWIX 
Superintendent    of    Smeltery.  Consolidated 
Arizona  Smelting  Co. 
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Standard  Buildings 


The  Journal  has  published  a  number  of  special  articles 
respecting  standardization  of  underground  practice,  the 
papers  having  for  their  aim  the  increased  efficiency 
obtainable  through  the  adoption  of  a  uniform  stand- 
ardized way  of  doing  things  or  by  using  type  tools  ana 
equipment. 

Efficiency  may  be  fostered  not  only  by  eliminating 
useless  physical  work,  but  by  the  conservation  of  the 
mental  power  of  those  who  are  in  charge  of  operations. 
When  it  is  established  that  a  certain  brand  of  explosive 
gives  the  best  result  in  the  quarry  or  mine,  the  manager 
need  give  the  matter  no  further  attention — he  simply 
tells  the  purchasing  agent  to  buy  that  quality  of  ex- 
plosive on  the  most  favorable  terms.  The  same  may 
be  said  of  fuel  and  lubricants,  steel  and  drills. 

The  standard  building  remains  to  be  described.  Mine- 
camp  buildings  are  often  temporary  affairs;  but  where 
it  is  desirable  to  establish  a  community  by  providing  for 


Such  construction  is  peculiarly  adapted  to  foreign 
countries  importing  their  equipment  from  the  United 
States.  It  makes  little  difference  what  is  lost  or  fails 
to  arrive  on  time,  the  building  may  go  on  with  what 
ever  comes  in,  the  most  necessary  building  being  the 
first  to  be  erected.  Moreover,  the  greater  part  of  any 
such  work  may  be  done  by  any  native  capable  of  turning 
a  spanner. 

There  is  a  field  in  standard  mill  building  for  some 
enterprising  steel  or  iron  manufacturer.  In  glancing 
over  the  drawings  of  new  mill  buildings  erected  dur- 
ing the  last  two  years  it  will  be  noted  that  there  is  a 
great  similarity  in  the  design  of  at  least  50%  of  the 
smaller  mills,  i.e.  those  not  exceeding  200  or  300  tons' 
daily  capacity.  The  same  roofing  and  siding,  the  same 
trusses  and  columns  might  have  been  used  in  every  one 
of  these  buildings  without  making  perceptible  altera- 
tions in  the  plans. 

If  it  were  possible  to  order  from  standard  stock  the 
covering  for  small  mills  and  the  support  for  shafting. 


Fig.   1 
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men  with  families,  much  can  be  accomplished  by  adopt- 
ing a  standard-type  cabin.  Being  of  uniform  design,  a 
minimum  supervision  in  construction  is  necessary,  and 
the  reordering  of  supplies  and  the  construction  of  the 
building  are  merely  repetitions  of  earlier  efforts.  Of 
course,  this  method  of  procedure  is  not  applicable  to  the 
permanent  camp,  where  the  miner  may  own  his  own 
home  and  build  it  in  a  manner  to  suit  himself. 

The  adoption  of  duplicate  cabins  or  dwellings  simply 
means  the  standardization  of  buildings,  and  adds  to 
the  general  economy  of  the  mining  plant.  The  same 
idea  may  be  extended  to  certain  of  the  mine  or  mill 
buildings  to  advantage.  If  the  storehouse,  blacksmith 
shop,  timber  mill,  and  stables  can  all  be  built  on  the 
same  general  plan,  supervision  expense  may  be  reduced 
and  the  work  accomplished  with  greater  speed. 

With  the  idea  of  preparing  for  an  emergency  wherein 
a  r  imber  of  simple  buildings,  varying  little  in  detail, 
wculd  be  required  at  short  notice,  Milliken  Brothers, 
of  New  York,  have  designed  a  standard  truss-unit  sys- 
tem that  may  be  used  in  the  construction  of  corrugated 
iron  buildings  of,  possibly,  varying  form  and  size.  Of 
course  the  machinery  and  the  work  carried  en  inside  of 
such  a  building  must  be  adapted  to  the  building.  The 
great  advantage  in  this  or  any  similar  type  of  ready- 
to-order  building  is  that  it  i;-  always  in  stock,  roady 
to  ship  at  a  moment's  notice,  may  be  put  together  with 
nuts  and  bolts,  and  every  member  is  the  duplicate  of 
the  other,  so  that,  in  the  erection,  expert  millwrights 
or  mechanics  are  not  required.  The  Milliken  unit  is 
shown  in  Fig.  1.  Types  of  construction  in  which  It 
may  be  used  are  shown  in  Figs.  2,  3,  4,  and  6. 


the  placing  of  various  appliances  could  often  be  adapted 
to  the  requirements  of  the  standard  form.  In  many 
instances  small  mills  are  required  in  a  hurry,  and  such 
standard  equipment  would  be  ordered  if  it  was  held  in 
stock  and  mill  l)uiklers  were  generally  aware  of  its 
availability. 

Motor  Trucks  to  States 

More  than  $45,000,000  worth  of  motor  trucks  are 
soon  to  be  distributed  by  the  Secretary  of  Agriculture 
through  the  Bureau  of  Public  Roads  to  the  state  high- 
way departments.  These  trucks  have  been  declared  sur- 
plus by  the  War  Department,  and  are  being  distributed 
to  the  states  under  the  provisions  of  Sec.  7  of  the  Post 
Office  Appropriation  Bill.  They  must  be  used  by  the 
states  on  roads  constructed  in  whole  or  in  part  by  Fed- 
eral aid,  for  which  $200,000,000,  in  addition  to  the 
former  appropriation,  was  r;iven  to  the  states  under  the 
same  bill.  All  that  the  states  must  do  to  acquire  the 
use  of  these  20,000  trucks,  which  range  in  capacity  from 
two  to  five  tons,  is  to  pav  the  loading  and  freight 
charge.s.  Of  the  20.000  motor  vehicles  to  be  acquired 
practically  free  by  the  states,  11,000  are  new  and  9000 
have  been  used,  but  all  are  declared  to  be  in  serviceable 
condition.  The  motors  will  bo  apportioned  to  states  only 
upon  request  of  the  state  highway  departments  on  the 
basis  of  the  requests  received  from  the  respective  states 
and  in  accordance  with  the  apportionment  provided  in 
the  Federal  aid  law  approved  in  1916.  The  require- 
ments (if  the  law  are  such  that  the  Bureau  of  Public 
Roads  cannot  distribute  any  trucks  to  counties  or  in- 
dividuals. 
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Benjamin  G.  Lamme  Awarded  Medal 

Benjamin  G.  Lamme,  chief  engineer  of  the  Westing- 
house  Electric  and  Manufacturing  Co.,  was  on  May  16 
awarded  the  Edison  Medal  by  the  American  Institute  of 
Electrical  Engineers  for  "invention  and  development  of 
electrical  machinery."  The  Edison  Medal  was  founded 
by  an  association  composed  of  friends  and  associates  of 
Thomas  A.  Edison,  and  is  awarded  annually  for  meri- 
torious achievement  in  electrical  science,  electrical  en- 
gineering, or  the  electric  arts.  The  award  of  this 
medal  is  one  of  the  highest  honors  that  can  be  con- 
ferred upon  an  American  or  Canadian  electrical  engi- 
neer, and  among  those  who  have  received  it  are  George 
Westinghouse,  Elihu  Thorripson,  Frank  J.  Sprague, 
Alexander  Graham  Bell,  and  Nikola  Tesla. 

The  honor  of  the  award  of  the  medal  to  Mr.  Lamme 
follows  closely  his  appointment  to  membership  on  the 
Naval  Consulting  Board.  This  appointment  by  the 
Secretary  of  the  Navy  emanated  from  the  recommenda- 
tion of  the  American  Institute  of  Electrical  Engineers, 
consisting  of  10,000  members.  Mr.  Lamme  was  chair- 
man of  one  of  the  important  committees  whose  work 
had  far-reaching  results  in  the  prosecution  of  the  war. 

Mr.  Lamme  was  born  in  1364  on  a  farm  near  Spring- 
field, Ohio.  His  attendance  at  the  country  schools  in  the 
vicinity  of  his  home  was  followed  by  a  course  in  me- 
chanical engineering  at  the  Ohio  State  University,  from 
which  he  was  graduated  in  1888.  In  1889  he  entered  the 
employ  of  the  Westinghouse  company,  and  because  of 
his  remarkable  ability  his  promotion  was  rapid ;  in 
1900  he  was  made  assistant  chief  engineer  and  in  1903, 
chief  engineer,  which  position  he  has  held  ever  since. 

Mr.  Lamme  is  not  only  an  engineer  but  also  a  most 
fertile  inventor,  over  150  patents  having  been  granted 
to  him.  These  patents  relate  almost  exclusively  to  dy- 
namo-electric machinery,  and  cover  motors,  controllers, 
electrical  coils  and  windings,  rotary  converters,  gen- 
erators, turbo-generators,  and  a  variety  of  other  ap- 
paratus. An  unusually  large  number  of  his  inventions 
have  been  put  into  practical  use,  and  many  of  them 
have  found  world-wide  application. 

Among  the  achievements  of  Mr.  Lamme  may  be  men- 
tioned the  development  of  the  alternating-current  mo- 
tor, the  "harnessing  of  Niagara  Falls,"  and  the  design  of 
the  equipment  used  in  the  electrification  of  the  New 
York,  New  Haven  &  Hartford  R.R.,  the  Pennsylvania, 
the  Norfolk  &  Western,  and  other  prominent  railroads. 

Some  of  the  papers  which  Mr.  Lamme  has  read  be- 
fore scientific  societies  have  become  classica,  especially 
noteworthy  being  a  paper  on  the  design  of  the  induction 
motor,  which  was  read  before  the  National  Electric 
Light  Association  at  Niagara  Falls  in  1897.  This,  even 
today,  is  regarded  as  the  last  word  in  the  design  of  al- 
ternating-cirrrent  motors. 


Mineral  Production  of  Queensland 

The  total  value  of  the  Queensland  mineral  output  in 
1918,  according  to  the  official  report  of  the  Queensland 
Under  Secretary  for  Mines,  (published  in  the  QiieenTs- 
land  Government  Mining  Journal),  was  £3,740,925,  a 
decrease,  when  compared  with  that  of  1917,  of  £272,0.52. 
The  greater  part  of  this  decline  is  accounted  for  by  the 
continued  falling  off  in  gold  yield,  which  has  been  ac- 
centuated by  the  increasing  cost  of  production  inci- 
dental to  war  conditions,  without  any  change  in  the 
price  of  the  metal.     In  other  minerals,  though  market 


prices  have  been  high,  there  have  been  several  checks  in 
the  usual  output — industrial  troubles  in  the  Cloncurrj' 
and  other  districts,  combined  with  high  wages,  high 
cost  of  materials,  and  of  machinery. 

The  total  gold  production  in  1918  was  133,571  fine  oz., 
valued  at  £567,371,  compared  with  179,305  fine  oz.  in 
the  preceding  year.  Silver  production  was  152,499  oz. 
in  1918  and  241,639  oz.  in  1917. 

Production  of  minerals  other  than  gold  and  silver  is 
given  in  the  accompanying  table. 

MINERAL  ANU  METAL  PRODUCTION  OF  QUEENSLAND 
(In  Long-  Tons) 

1917  1918 

Tin    1.177  1,311 

Lead 480  221 

Coal    : 1,048.473  983,193 

Copper     19.062  1S.979 

Wolfram    353  249 

Manganese  , 21  1,299 

Bismuth 4  21 

Bismuth-wolfram   ore    131  114 

Molybdenite Ill  110 

Limestone    (flux)     135,703  97.898 

Ironstone   (flux)    i 25.065  42,782 

Fireclav     10.602  8,306 

Scheelite    .  .,- 9  17 

.\rsenical  pyrites    32  66 

Fluorspar    r-  .  .                    71  ... 

Chrome  iron   7-">6  232 

Dividends  paid  by  the  mining  companies  of  Queens- 
land during  1918  totaled  £278,811,  compared  with  £366,- 
098  in  1917,  a  decrease  of  £87,287. 

An  important  measure,  the  Chillagoe  &  Etheridge 
Railways  Act  of  1918,  was  passed  by  the  Legislature 
during  the  1918  session.  Under  this  law  the  govern- 
ment acquires  the  Chillagoe  Railway  and  Etheridge 
Railway  (previously  in  the  hands  of  the  Chillagoe 
company),  and  certain  other  properties,  including  the 
Chillagoe  Reduction  Works,  which  have  been  idle  for  a 
number  of  years ;  the  Einasleigh  copper  mine,  which  has 
also  been  closed  down  for  sone  time,  and  other  mines  or 
mining  leases  previously  held  by  the  Chillagoe  company. 
It  is  the  intention  of  the  government  to  restart  reduc- 
tion work  as  soon  as  possible,  and  also  to  make  arrange- 
ments for  the  reopening  of  the  mines  which  have  come 
into  its  possession  under  the  new  act. 


Arizona  Attacks  Freight  Rates 

Phoenix  Correspondenc:e 

The  State  of  Arizona,  through  its  Corporation  Com- 
mission, will  assist  in  the  prosecution  of  a  case,  alleg- 
ing excessive  freight  charges,  filed  against  the  Director 
General  of  Railroads  by  the  Phelps  Dodge  Corporation, 
Calumet  &  Arizona,  Old  Dominion,  and  United  Verde 
Extension  Mining  companies,  A  hearing  will  be  held 
in  Chicago  on  June  2,  with  complaint  specifications  cov- 
ering 47  separate  rail  and  steamship  lines. 

The  pre-war  rate  on  copper  bullion  from  Douglas  to 
New  York,  by  rail  to  Galveston  and  thence  by  water, 
was  $8.55  a  ton.  An  initial  raise  of  25 ^c  was  made, 
and  then  a  later  raise  that  brings  the  rate  up  to  $16.50, 
with  marine  insurance  added.  The  annual  gross  sur- 
charge thus  put  upon  the  copper  mines  of  Arizona  has 
been  estimated  as  reaching  $4,000,000  on  normal  an- 
nual shipments.  The  producers  are  willing  to  pay  the 
25<;r  addition,  but  protest  against  a  doubling  of  the 
freight  rate  in  a  time  when  copper  values  have  become 
nominal.  The  Ray  Consolidated  company  has  made 
protest  also,  in  a  separate  action.  Chairman  Jones  of 
the  Corporation  Commission  will  represent  the  state  in 
Chicago.  He  states  his  belief  that  "The  producers  can- 
not pay  such  rates  at  the  present  low  price  of  copper 
and  operate  to  capacity,  if  at  all,  with  profit." 
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Italian  Pig-iron  and  Steel  Output* 

The  pig-iron  and  steel  productions  of  Italy  in  1017,  as 
compared  with  those  of  191t),  were  as  follows,  according 
to  Revista  del  Sen-izio  Minerario: 

IT.\LI.\N     IMG-IRON     PRODfCTION 
( In   Metric  Tons) 

1917  1916 

Cnkp  pic  iron 410.224  443,464 

Charcoal  piK  iron 4,440  6.650 

Electric  piK  iron 56.524  17.298 

Totals  471,188          467.392 

IT.^LIAN    STEEI,    rRODl'CTIO.V 
(In   Metric   Tons) 

1917  1916 

Bes(«,rr  steel 23,200  39,581 

Open  hearth  steel  1.235,962  1,182,417 

Crucible  steel 1.290  710 

Electric  steel 36,948  22,376 

Castings 35.441  24,402 

Totals 1,331.641         1,269,486 

The  iron-ore  output  in  1917  is  reported  as  993,825 
tons,  compared  with  942,244  tons  in  1916.  The  1917 
manganese-ore  production  was  24,532  tons,  as  against 
18,147  tons  in  1916.  The  large  production  of  electric 
pig  iron  in  1917  is  noteworthy. 


Oil  Concessions  Not  Transferable 

According  to  a  consular  report,  the  issue  of  El 
Pueblo  for  Apr.  12  states  that  the  Mexican  Department 
of  Industry  and  Commerce  confirmed  the  report  that  the 
following  clause  appears  in  all  concessions  for  the  ex- 
ploitation of  oil  properties:  "This  concession  will  be  de- 
clared null  for  any  one  of  the  following  reasons:  For 
the  transfer  of  this  contract  or  any  of  its  concessions  to 
any  foreign  government  or  to  admit  it  as  a  partner, 
etc."  Many  petroleum  companies  have  not  wished  to 
prove  the  legitimacy  of  their  rights  to  the  properties 
they  are  working,  and  these  companies  may  at  any  time, 
and  in  accordance  with  Mexican  laws,  lose  all  rights. 


Coal-Mine  Fatalities  in  the  U.  S.  in  1918 

Complete  fatality  reports  received  from  the  state  coal- 
mine inspectors  for  1918,  according  to  Albert  H.  Fay, 
of  the  U.  S.  Bureau  of  Mine;-',  show  a  reduction  of  4.5'"^ , 
as  compared  with  1917.  The  total  number  killed  was 
2.579  in  1918,  and  2696  in  1917,  a  reduction  of  117. 
There  was  a  decrease  of  233,  or  64 ""r,  in  fatalities  from 
gas  and  dust  explosions.  SUght  increases  are  shown  fti 
fatalities  due  to  falling  coal  or  rock,  haulage,  explosives, 
and  electricity.  The  total  number  of  fatalities  under- 
ground due  to  explosives  was  135,  as  compared  with  111 
for  the  previous  year,  repre.';cnting  an  increa.se  of  21 '^r. 
The  number  of  fatalities  due  to  electricity  was  88  In 
1918,  as  compared  with  79  in  1917.  The  electrical  acci- 
dents underground  show  an  increase  of  11. 4*"^  and 
haulage  accidents  show  an  increase  of  5  per  cent. 

The  conditions  under  which  the  mines  were  operated 
in  1918  were  far  from  normal,  by  reason  of  the  war. 
The  demand  for  coal  was  unprecedented,  and  the  mines 
were  operated  nmre  nearly  full  time  than  in  any  pre- 
vious year.  Many  of  the  experienced  miners  either 
enlisted  or  were  drafted  into  the  Army,  Experienced 
foremen  and  safety  enginefrs  were  often  replaced  by 
le.ta  experienced  men.  Many  older  men  were  employed 
in  place  of  the  younger  men   who  entered   the   Army. 


General  conditions  were  not,  therefore,  favorable  for  ac- 
cident reduction.  However,  with  the  mines  operating 
practically  full  time,  this  would  have  the  tendency  to 
prevent  accumulations  of  gas  in  old  workings  and  per- 
haps maintain  better  roof  conditions  than  would  be 
found  in  mines  operated  only  part  time. 

FATALITIES  AT  COAL   .MINES  FOR  TUE   YEAR.S  ENDED    DEC.    Jl. 
1917  AND  1918. 

Percent- 
Increase   age  of  In- 

Cause                                      Number  Killed.  or           crease  or 

1917             1918  Decroaae    Decrease. 
Underground: 

Falls  of  roof  or  (ace 1,218             1.293  -(-75         -1-5  16 

Mine  cars  and  locomotives                          482                506  +14          -(-4  98 

Gas  and  dust  eiplosions                             362               129  —233      —64  36 

Explosives                                                     Ml                1J5  -(-24       -1-2162 

Electricity                                                               79                   88  -(-9        -(-II    39 

'Miscellaneous  underground.                         127                129  -(-2          4-1.57 

Totals  underground 2,379  2,280  —99         —4   16 

■Shaft: 

Totals  shaft  52  52      

Surface: 

Haulage 114  118  +4  -(-3  51 

Machinery 51  47  —4  — 7  M 

Miscellaneous 100  82  —18  —18  00 

Totals  surface 265  247  —18         —6  79 

Ornndtotals 2,696  2,579  —117         —4  34 

The  general  reduction  shown  is  still  more  gratifying 
on  account  of  the  6^r  increase  in  production.  The 
amount  of  coal  produced  in  1918  is  estimated  at  685.- 
300,000  tons,  as  compared  with  651.402,374  tons  in 
1917.  The  production  per  fatality  in  1918  was  the 
largest  on  record,  being  266,000  tons,  as  compared  with 
241,600  in   1917. 

The  days  worked  in  1915  were  209;  in  1916,  235;  in 
1917,  251;  whereas  in  1918  the  increased  production 
was  brought  about  by  working  more  days,  rather  than 
by  a  larger  number  of  men  employed.  The  estimates 
by  iiKspectors  show  about  760,000  men  were  employed, 
compared  with  757,317  in  1917. 

In  1918  there  were  only  three  mine  explosions,  and 
there  was  one  mine  fire,  in  each  of  which  more  than 
five  men  were  killed,  representing  a  total  of  54  fatalities, 
as  compared  with  7  similar  disasters  in  1917,  resulting 
in  251  fatalities,  thus  indicating  a  considerable  advance 
in  the  use  of  safety  devices  and  appliances  for  the  pre- 
vention of  mine  explosions. 


•Extracted   from  Irnn   Age,   May    1, 
tExrerpl   from   "Coal   Mine  Fnlnlltle 
tliirenu  of  Mlni-s, 


the  U.  S.,   1918."   V.   S 


Metal  Imports  and  Exports  of  Japan 

The  following  figures  of  the  specified  metals  imported 
into  Japan  during  1917  and  1918  are  given  in  a  recenv 
issue  of  the  lint.moiuier: 

1917  1918 

Melnl  -Metric  Tons . 

Lead  (pig)  15,639  35.841 
Imported  from: 

China  582  351 

fniteil  Stairs  2.620  15.444 

.\u9lrnlia  11.111  20,501 

(Ithcrcunlri.s  526  1,545 

Tin  cpiii)  2.010     *       2.830 
lmp..rtrd  from: 

riiinn  228  586 

SIrnils. Settlements  1.548  1,676 

Other  c.nintries  234  568 

Exports  from  .Tnpan  were  as  follows: 

1917  1918 

Metal  Metric  Tons 

Zinc  slaha                     16,541  16.847 

Copper  ingots,  etc 71.613  31,809 

Copper  plalea  and  sheeM     966  1,466 

Copper  »irc                                         ,,  3.455            t,400 

MrnMandvelhm  metal  plnlrs  and  sheets  12.166  4.613 

Brass  and  vellon  niclsll>nrs  and  rods  3.325                75f( 

III  1917,  the  United  Kingdom  received  24,784  tons  of 
the  copper  exported  from  .Favian,  I'rance  took  18,121 
tons,  and  Asiatic  Russia,  10,852  tons,  the  remainder 
going  to  China,  British   India,  the  United   States,  and 
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other  countries.  In  1917,  exports  to  France  were  8578 
tons,  to  the  United  Kingdom,  5454,  and  to  Asiatic 
Russia,  140  tons. 

Exports  of  zinc  from  Japan  in  1918  went  to  the  fol- 
lowing countries,  the  1917  figures  being  given  in  paren- 
theses: United  Kingdom,  4165  tons  (18,952)  ;  France, 
7055  (5928) ;  British  India,  3505  (2007) ;  other  coun- 
tries, 2122  tons  (9754). 


The  Banca  Tin  Trade 

Banca  tin  comes  exclusively  from  the  Island  of  Banca. 
The  mines  have  been  worked  since  about  1710,  and 
were  first  operated  by  the  natives,  says  a  consular  re- 
port. The  rajahs  of  Palembang  originally  ovraed  the 
island  and  supplied  the  old  East  India  Co.  with  tin. 
The  Chinese,  however,  first  placed  the  mines  on  a  firm 
footing,  and  under  their  direction  the  production  of  the 
metal  increased  steadily  until  toward  the  end  of  the 
century,  when  adverse  circumstances  caused  a  serious 
decrease  in  the  output. 

According  to  local  government  statistics,  the  total  pro- 
duction from  1718  to  1813  amounted  to  approximately 
70,000  tons,  and  from  1813  to  1820  to  8400  tons.  After 
1820  the  government  placed  the  industry  under  Euro- 
pean management,  although  it  still  remained  a  Chinese 
industry.  Since  1852  the  working  of  the  mines  has 
been  entirely  supervised  by  European  mining  engineers. 
During  the  last  few  years  the  tin  has  been  subjected 
to  a  chemical  test  before  being  exported. 

Banca  has  an  area  of  about  4700  square  miles,  and  its 
greatest  length  is  115  miles.  Most  of  the  mines  are 
situated  on  the  north  and  east  coasts.  The  ore  is  worked 
almost  exclusively  in  open  pit?,  which  are  in  the  alluvial 
deposits  of  many  rivers  and  in  the  alluvial  strata  on  the 
slopes  of  the  small  hills. 

Before  the  war  the  entire  production  of  the  Banca  tin 
mines  was  turned  over  to  the  Netherlands  Trading  Co. 
on  a  consignment  basis.  This  company  placed  the  tin 
at  auction  in  Amsterdam,  to  be  sold  for  the  account  of 
the  Netherlands  India  government.  The  war,  however, 
necessitated  a  different  method  of  sale,  and  the  tin 
market  was  removed  from  Amsterdam  to  Batavia.  Now 
the  sale  is  entirely  in  the  hands  of  the  government.  The 
market  quotations  are  fixed  in  connection  with  the  tin 
quotations  of  London  and  Singapore. 

During  1918,  especially  during  the  second  half  of  the 
year,  the  tin  trade  had  to  contend  with  many  difficulties. 
The  monthly  quotations  for  the  year,  as  given  below, 
indicate  the  great  variations  in  the  prices  (given  in 
florins  of  40.2c.)  obtained  per  picul  (136  pounds) : 


Month  Price, 

Florins. 

January 178-182  May... 

February 180-220  June... 

March 196-212  July... 

April 207-208  August 


PRICE  OF  BANCA  TIN,  1918. 

Month  Price.  Month 


Florins. 

212-230  September. 

202-214  October.... 

206-237  November. 

230-246  December. . 


Price, 

Florins. 

222-224 

221-222 

180-219 

170 


In  March,  1918,  the  government  prohibited  the  ex- 
portation of  tin,  but  this  prohibition  existed  only  for 
a  short  time.  The  measure,  however,  immediately  in- 
fluenced business.  Prices  steadily  increased,  except  for 
June  and  July  fluctuations,  and  in  August  the  highest 
price  was  reached,  owing  probably  to  the  influence  of 
the  rise  in  prices  as  Singapore.  This  rise,  moreover, 
induced  the  government  to  fix  its  limit  at  264.50  florins 
($106.33),  which  was  not  maintained.  After  August 
:he  prices  went  steadily  lower,  probably  because  the 


purchase  of  tin  in  America  had  been  turned  over  to  one 
purchasing  agency,  and  also  because  in  Singapore  the 
maximum  price  was  fixed  at  $148  Straits  currency  ($84 
U.  S.  currency).  There  was  comparatively  little  buy- 
ing for  the  last  three  months  of  the  year,  Japan  and 
Hongkong  being  the  leading  purchasers.  The  price, 
notwithstanding  go»rernment  control,  continued  to  go 
lower,  and  at  the  end  of  1918  the  government's  limit 
was  lowered  to  about  150  florins  ($60.30),  at  which 
price  only  Hongkong  was  in  the  market. 

The  United  States  has  been  for  the  last  three  years 
by  far  the  largest  buyer  of  Banca  tin,  as  illustrated  by 
the  following:  The  total  e.xport  in  1916  was  19,740 
metric  tons,  of  which  the  United  States  took  11,689  tons, 
or  59%  ;  in  1917,  the  total  export  was  15,605  tons,  the 
United  States  taking  13,575  tons,  or  87%;  and  in  1918, 
of  a  total  export  of  11,566  tons,  America  purchased 
7739,  or  67 ^c,  of  the  total.  The  total  production  for 
1918  was  about  14,000  tons.  The  total  exports  to  all 
countries  for  the  years  1916,  1917,  and  1918  were  as 
follows : 


France. .    1.776 

Great  Britain,  3.159 

Japan 820 

Straits    Settle- 
ments   1,762 


EXPORTS    OF    BANCA    TIN 

1917,       1918,         Countries. 
•  Metric  Metric 
Tons      Tons 

532  United  States      . 

All   other   coun- 

1.164      1,624       tries 


1916,  1917,  1918. 
Metric  Metric  Metric 
Tons  Tons  Tons 
11.689    13,37 


739 


865 


355 


534  I        1316 

TotaU 19,740    15,605    11,566 


Advocates  Exploration  Work  ^ 
Returned  Soldiers 


or 


Members  of  the  Canadian  Mining  Institute  are  being 
urged  by  H.  Mortimer-Lamb,  secretary-treasurer  of  that 
organization,  to  support  representations  which  have 
been  made  to  Sir  James  Lougheed,  Minister  of  Soldiers' 
Civil  Reestablishment,  asking  for  the  organization  of  a 
prospecting  expedition  headed  by  returned  men,  to  ex- 
plore and  investigate  the  mining  possibilities  of  those 
parts  of  the  dominion  of  which  little  is  known. 

The  suggestion  is  that  the  government  should  utilize 
returned  soldiers  in  the  work  of  searching  for  minerals, 
under  the  auspices  and  direction  of  the  Department  of 
Mines.  It  is  recommended  that  suitable  territory  should 
be  selected  in  different  parts  of  Canada  and  that  each 
section  so  chosen  and  defined  be  placed  in  charge  of  an 
officer  of  the  department,  whose  duty  is  would  be  to  act 
as  general  supervisor  of  the  work  of  the  exploration 
parties.  Each  of  the  parties  would  be  under  a  mining 
engineer  who  is  a  returned  soldier,  and  the  personnel  of 
each  expedition  would  be  made  up  of  returned  men  who 
are  qualified  for  the  work  of  prospectors. 


The  Annual  Report  of  the  Judge  .^lining  and  Smelting  Co., 
Park  City,  Utah,  shows  four  dividends  of  12Jc.  each,  mak- 
ing a  total  of  $240,000  paid  during  1918.  There  was  sold 
19,176  tons  of  ore;  40,622  tons  mill  ore  was  treated,  pro- 
ducing 6700  tons  lead  concentrates  and  4580  tons  zinc  con- 
centrates. The  ratio  of  concentration  for  combined  lead 
and  zinc  concentrates  was  3.60  to  1,  Receipts  from  all 
sources  were  $1,090,342;  expenditures  were  $1,152,001,  in- 
cluding dividends.  There  was  a  decrease  of  $61,659  in  cash 
surplus.  Against  this,  1,602,000  lb.  high-grade  spelter  and 
approximately  1000  tons  zinc  concentrates  and  1200  tons 
residues  were  on  hand  or  in  transit  to  market  at  close  of 
the  year.  The  zinc  plant  is  producing  high-grade  spelter, 
and,  though  a  few  improvements  are  still  necessary,  contin- 
ual increase  in  production  is  expected.  The  average  daily 
capacity  of  the  mill  is  404  tons. 
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THE  PYNE  SHAFT  AT  BESSEMER.  ALA.,  THE  FIRST  VERTICAL  SHAFT  IN  THE  BIRMINGHAM  DISTRICT 
The  No.   4,  or  Pyne.  shaft   ot  the  Woodward  Iron   Co.   is  being  sunk  by   the   E,   J.   Longyear   Co.,   of  Minneapolis     Minn      Work 
was  begun  Aug.   11.   1918.     The  shaft  is   13  x   21   ft.   in   section    and  Is  to  be  1300  ft.   deep.     Fabricated  steel  sets'  are   being   put 
in.  and   it   is  to  be  lined  with  concrete.      In  addition  to  the  shaft  sinking,  much  development  work  is  to  be  done  by  the  contractors 


si.vKixG  c\uc^y  at  xi^w  vi:i;Ti(;.u.  silu^t  ..k  Tiiii  woodward  luo.x 
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Spelter  Statistics  for  1918 


By  W.  R.  INGALLS 


REVISED  and  complete  .statistics  of  the  zinc  in- 
dustry of  the  United  States  in  1918  are  given  in 
this  article,  reports  having  been  received  from 
all  of  the  ore  smelters.  I  did  not  undertake  to  collect  the 
statistics  of  production  by  the  dross  smelters  either  in 
1917  or  1918,  and  the  total  of  spelter  production  reported 
as  available  for  consumption  is  short  by  just  so  much. 

In  a  statistical  investigation  of  this  subject  it  is  diffi- 
cult to  draw  the  line  between  spelter  recovered  after  use 
and  spelter  reworked  from  waste  in  the  course  of  manu- 
facture. The  former  is  a  true  addition  to  the  supply 
available  for  consumption;  the  latter  is  merely  an  in- 
cident to  consumption.  About  all  that  may  safely  be 
said  statistically  on  this  subject  is  that  there  is  a 
rather  large  production  of  reclaimed  spelter  and  that 
statistics  of  consumption  which  do  not  take  it  into  ac- 
count are  incomplete. 

As  usual,  the  statistics  for  the  previous  year  have  beer 
revised  in  making  the  present  compilation.  However, 
this  statistical  investigation  has  been  continued  for  so 
many  years,  and  is  now  so  well  organized,  that  there  is 
but  little  occasion  for  revision. 

Production — The  total  production  of  spelter  by  ore 
smelters  in  1918  was  525,350  tons,  against  682.411  tons 
in  1917.    In  1918  there  were  14  ore  smelters  who  pro- 

SPELTER  PRODUCTION.    1913-1918.   BY  QUARTERS 

(In  Tons  of  2000  Lb.) 

Reporte  of  Ore  Smelters  Only 

1913 

I  11  III  IV 

Illinois.    .  27.924  28.523 


Kansas-Missouri 22.006 

OUahoma 21,430 

Others  (a) 20.722 


Totala 92,082 


Illinois 

Kansas-  Missouri . 

Oklahoma 

Other*  (a) 


31.005 
13,939 
22.563 
22,717 


Illinois       

Kansas- Missouri 

Oklahoma 

Others  (<■) 26,255 


35.786 
14.090 
24,71 


ToUU 100.844 


Illinois 

Arkansas 

Kanaaa-Misaouri 
Oklahoma. . .  . 
Others  (o) 

Totals 


Illinois. 

Arkansas 

Kansaa-Mii 

Oklahoma 

Elertrolyti' 

Otbera  (a) 

ToUls 


1916 
43.344 


38.513 
34.994 
37.853 

156.704 

1917 
48.756 
5.597 
26.350 
53.280 
7.950 
42,013 

183,946 


34,848 
6.156 

10.284 

37.751 
8.094 

36.881 

134.014 


23,820 
21.840 
20.153 


12.482 
14.659 
22.960 
22.715 


39,511 
24.554 
26.984 
30.575 

121.624 

45,547 

'  42.488 
38.786 
39.873 


47.237 
6,847 

25.621 

57.227 
8.362 

41.700 

186.994 


34.829 
5.603 
5.016 

35.261 
9.407 

36.265 

126.381 


26.118 
19,204 
18.502 
19.238 


32.512 
13,193 
22.945 
24,106 


41.791 
32.152 
28.613 
31.360 


41.953 
2.977 
39,447 
42.604 
41,514 

168,495 


40,379 
7.596 

19,443 

48.478 
5.096 

39.736 

160.728 


36.445 
7.618 
7.198 
35.036 
11.049 
35,481 

132.827 


28.986 
20.127 
21.458 
18.211 


34.588 
11.633 
23,999 
24,296 


44.577 
40.256 
31,095 
34,830 


48.651 
4.660 
33.948 
52.680 
48.186 

188,125 


39.699 
5.661 

15.091 

45.602 
5.837 

38.853 

150.743 


35.686 
7.375 
9.336 
35,525 
10.335 
J4.075 

132.128 


I  at  With  th<'  "j'-'-pUnn  of  one  plant  In  folorndo.  these  are  nil 
Rnalern  works  In  the  fourth  i|imri.T  of  191B  and  In  1916  Is 
inrluded    AnHcorda    nnd    other    elirtrol.vllc    production 

duced  .<«peltpr  from  dro.t.o  to  a  more  or  les."»  extent,  a  de- 
crea.se  of  three  below  the  previous  year.    The  production 


from  dross,  skimmings,  etc.,  was  13,157  tons  in   1918, 
against  16.166  tons  in  1917. 

Toward  the  end  of  the  first  quarter  of  1918.  the  low 
price  for  spelter  and  the  unpromising  outlook  caused  the 
discontinuance  of  smelting  in  four  plants,  and  some  of 
these  were  abandoned,  including  among  them  the  famous 
old  Glendale  plant  of  the  Edgar  Zinc  Co.,  at  Carondelet, 
St.  Louis,  which  was  one  of  the  historic  smelteries  of  the 
United  States,  it  having  been  in  operation  for  about  50 
years.  This  cessation  of  production  led  to  a  considerable 
contraction  in  the  figure  for  the  second  quarter,  but  with 
a  temporarj-  revival  in  the  market  during  the  summer, 
more  furnaces  were  put  in  operation,  and  the  produc- 
tion in  the  third  quarter  was  about  as  large  as  that  in 
the  first.  In  the  fourth  quarter,  in  spite  of  the  armistice 
and  the  unmistakable  approach  of  adverse  conditions, 
production  was  maintained  at  undiminished  rate. 


PRODUCTION" 

OF   .SPELTER 

(In  Tons  of  2000  Lb.) 

By  Ore  Smelters  Only 

1914 

1915 

1916 

1917 

1918 

Arkansas 

Colorado 

Illinois 

"■8.i52 
.     130,587 

8,984 
161.665 
111.052 
111.403 

114.036 

7.637 
8.908 
181.495 
154.396 
169.064 
10.963 
147.555 

25,701 

7.735 

176.071 

86.505 
204.587 

27.245 
154.567 

26.750 

3.897 

141.808 

53.424 

31.834 

Oklahoma 

Electrolytic 

East  and  others  (a) . 

92.467 

v.:'.:'.    '.    ■85,682 

143.371 
38.885 
138.805 

Totals 370.312      507.142      680,018      682,411      525,350 

(a)  Includes  .\nacondft  and  other  electrolytic  production  in  1915. 

The  plants  that  blew  out  in  1918  were  chiefly  those 
with  coal-fired  Belgian  furnaces  and  some  in  the  natural- 
gas  fie'ds  that  were  subject  to  high  costs.  Nevertheless, 
in  a  few  of  these  plants,  operations,  under  lease,  were 
resumed  during  the  third  quarter.  At  the  end  of  1918, 
there  were  four  plants  idle  which  had  been  producers 
early  in  the  year.  The  plants  remaining  in  operation 
were  mainly  those  of  the  stronger  companies,  and  their 
managements  exhibited  a  disposition  to  continue  oper- 
ations regardless  of  the  depres.<cd  market  cinditions. 

Spelter  Production  According  to  Fuel. — The  output  of 
the  ore  smelters  using  coal  as  fuel,  and  the  proportion 
of  their  production  with  respect  to  the  whale,  follow: 

SPELTER  PRODUCTION  .\CCORDING  TO  FUEL 
Production,        Per  Cent.  Production, 


1912 
1913 
1914 


Tons 
119.989 
134,077 
157.655 
173.520 


Year 

1«I5 
1916 
1917 
1918 


Tons 
227.143 
289,007 
282.498 
259.586 


The  remainder  of  the  production  was  made  by  smelt- 
ers using  natural  gas  as  fuel.  Up  to  1915  there  was  a 
general  tendency  toward  increasing  production  by  the 
smelters  using  coal  as  fuel,  their  proportion  of  the  tola! 
output  having  risen  from  40''r  in  1911,  to  48''r  in  1914 
In  1915  it  fell  to  45';r,  in  spite  of  the  revival  of  smelt 
ing  at  Pittsburg,  Kan.,  which  is  easily  explained.  Then' 
were  a  lot  of  inactive  natural-gas  smelteries  that  couUi 
be  put  quickly  into  operation,  which  was  done,  and, 
moreover,  it  was  quicker  and  easier  to  build  new  plants 
in  the  natural-gas  fields  than  in  the  coal  fields.  The  sam' 
conditions  continued  in  1916.  and  the  ratio  of  tho 
spelter  produced  by  smelting  with  coal  fell  to  42%. 
which  took  us  about  back  to  the  situation  of  1912.  Ii 
1918,  the  percentage  of  spelter  produced  by  the  coal 
fired  plants  rose  again,  this  reflecting  the  discontinu 
ance  of  smelting  by  the  more  ephemeral  plants  in  th- 
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gas  fields  and  the  reconcentration  of  smelting  among 
the  more  permanent  plants  of  the  coal  fields. 

Electrolytic  Zinc — The  production  of  electrolytic  zinc 
in  the  United  States  in  1918  was  38,885  tons,  again^' 
27,245  tons  in  1917.  The  Consolidated  Mining  and 
Smelting  Co.,  of  Canada,  at  Trail,  B.  C,  produced  12,574 
tons  in  1918  and  9956  tons  in  1917.  The  American 
producers  in  1918  were  the  Anaconda,  River  Smelting 
and  Refining  Co.,  Judge  Mining  and  Smelting  Co.,  and 
the  Mammoth  plant  of  the  United  States  Smelting, 
Refining  and  Mining  Company. 

One  concern  that  was  engaged  in  the  electroh-tic 
refining  of  crude  spelter,  whose  output  does  not  appear 
in  these  statistics,  for  the  reason  that  it  duplicates 
the  report  of  distilled  spelter,  ceased  operations  in  1918, 
and  its  plant  was  abandoned. 

The  Electrolj-tic  Zinc  Co.,  of  Australasia,  which  has 
built  a  plant  at  Risdon,  near  Hobart,  Tasmania,  for 
the  treatment  of  Broken  Hill  ore,  began  production 
early  in  1918,  and  since  then  produced  at  the  rate  of 
about  10  tons  of  spelter  per  day.  This  plant  is  con- 
sidered to  promise  commercial  success,  and  plans  are 
being  made  for  a  large  extension  of  it.  Outside  of  the 
United  States,  Canada,  Tasmania,  and  Japan,  there  was 
no  noteworthy  production  of  electrohtic  spelter  in  1918, 
but  new  plants  were  projected  in  various  parts  of  the 
world. 

Fine  Zinc — It  was  reported  from  11  works  in  1918 
that  they  had  been  engaged  in  the  redistillation  of 
common  spelter.  The  aggregate  production  of  refined 
spelter  reported  by  them  was  43,386  tons.  This  was 
spelter  of  high  grade,  probably  assaying  in  the  main 
from  99.75  to  99.90 ^c  of  zinc.  The  production  of  re- 
distilled spelter  in  1917  was  41,468  tons.  Among  other 
fine  spelters  is  the  Mascot  brand  of  the  American  Zinc, 
Lead  and  Smelting  Co.,  produced  directly  from  ore. 
Spelters  running  above  99.9%  zinc  are  the  Horsehead 
and  Bertha  brands,  direcrly  distilled;  and  the  electro- 
lytic metal.  Altogether,  the  output  of  fine  zincs  in 
1918  was  upward  of  125,000  tons.  The  exact  figure 
may  not  be  stated,  for  it  would  lead  to  the  disclosure 
of  individual  business. 

In  view  of  the  conditions  that  existed  in  the  market 
for  high-grade  zinc,  it  is  rather  surprising  that  the  pro- 
duction, especially  of  redistilled  zinc,  was  so  large  as 
the  statistics  show.  The  explanation  is  manifestly  that 
during  the  major  part  of  the  year,  and,  indeed,  right 
up  to  the  armistice,  the  governments  were  very  large 
buyers  of  this  grade  of  zinc,  and  the  modification  of  the 
ordnance  specifications  in  the  early  part  of  the  year  fur- 
nished a  larger  outlet  for  the  redistillers.  As  things 
turned  out,  all  of  the  governments  over-bought  their 
requirements,  and  at  the  end  of  1918  found  themselves 
with  large  stocks  of  high-grade  zinc  on  hand.  Previous 
to  that  time,  the  margin  between  the  prices  for  high- 
grade  and  common  zinc  had  so  contracted  that  there  was 
no  longer  any  profit  in  redistilling,  and  the  refining  of 
spelter  in  that  way  was  discontinued  and  is  not  likely  to 
be  resumed  again. 

General  Conditions  of  Ore  Supply — The  reports  as 
to  ore  receipts  give  interesting  indications  as  to  practice 
in  smelting  and  as  to  market  conditions.  The  smelters 
who  make  sulphuric  acid  continue,  as  in  the  past,  to 
draw  their  ore  mainly  from  Wisconsin  and  from  the 
Joplin  district  (including  Oklahoma).  For  the  manu- 
facture of  sulphuric  acid  this  ore  is  recognized  to  be 
superior,  but  it  is  noteworthy  that  several  of  the  zinc 


acid  makers  are  using  a  larger  and  larger  proportion 
of  Western  ore.  Of  the  total  number  of  works — 36 — 
there  were  13  in  1918  that  used  nothing  but  ore  from 
the  high-grade  districts,  viz.,  Missouri,  Kansas,  Okla- 
homa, Wisconsin,  and  Arkansas,  the  total  quantity  taken 
by  them  from  those  states  being  297,652  tons.  There 
were  three  works  that  did  not  use  any  ore  from 
the  high-grade  districts,  their  chief  supply  being  ore 
from  the  Rocky  Mountain  region  and  from  foreign 
countries.  Imported  ores  were  smelted  by  14  works. 
In  1918  Australian  ore  was  received  at  one  smeltery  east 
of  the  Mississippi  River. 

In  the  case  of  every  zinc-ore  producing  state,  there 
was  decreased  production  in  1918,  except  in  Tennessee 
and  the  Joplin  district.  With  respect  to  the  latter,  the 
reports  by  the  smelters  do  not  permit  a  separation  ac- 
cording to  the  portions  of  what  is  commonly  considered 
the  Joplin  district.  However,  it  is  well  known  that  the 
output  of  the  mines  in  the  immediate  vicinity  of  Joplin 
decreased,  while  there  was  a  tremendous  increase  in 
the  output  of  Oklahoma,  especially  of  the  Miami  dis- 
trict of  that  state.  The  mines  of  that  district,  which 
possess  large  orebodies  of  relatively  high  grade,  have 
become  one  of  the  controlling  factors  in  the  American 
zinc  industry.  The  high  grade  of  the  ore  permits  it  to 
be  produced  and  sold  at  prices  not  very  different  from 
pre-war  prices. 

Ore  Smelted — The  smelters,  as  distinct  and  separate 
from  the  electrolytic  producers,  reported  that  in  1918 
they  treated  888,693  tons  of  blende  and  256,857  tons 
of  calamine,  a  total  of  1,145,550  tons.  In  1917  they 
smelted  1,149,172  tons  of  blende  and  424,311  tons  of 
calamine,  a  total  of  1,573,483  tons.  As  I  remarked  last 
year,  it  should  not  be  attempted  to  draw  too  fine  distinc- 
tions from  these  figures  respecting  either  the  quantity 
or  the  average  yield  of  the  ore  smelted,  some  smelters 
apparently  having  reported  "ore  received"  as  "ore 
smelted,"  and  there  was  probably  some  other  confusion 
respecting  this  inquin,-.  However,  we  may  draw  some 
rough  deductions. 


ORE  SMELTED  AND  YIELD 

1916  1917  1918 

680,018        682.411         525,350 


1915 
Total  production  of  spelter,  tons ...      507, 1 42 
Ninety  per  cent,  of  production  of 
zinc  dust 


Total  production  of  zinc,  tons-. .  . 
Leas  production  of  electrolytic,  tons 

Less  production  from  droes,  tons. . . 

Xet  production  of  spelter,  tons.. . 

Amount  of  ore  smelted,  tons 

Average  spelter  per  ton  ore,  per  cent. 
Estimated    average    recovery,    per 

cent 

Estimated  grade  of  ore,  per  cent .  .  . 


1,299 

2.086 

682.104 
10.963 

671,141 
11,681 

4,424 

686.835 
27,245 

5,580 

508,441 

530,930 
38,885 

508.441 
12,538 

659.590 
16,166 

492,045 
13,157 

659,460 

1,713,912 

38.49 


643,424 

1.573,483 

40.88 


478.88S 

1.145.550 

41   80 


In  1914  the  calamine  smelted  was  about  264%  of 
the  total;  in  1915  it  was  about  284%;  in  1916  about 
29f  %  ;  in  1917,  about  26.9%  ;  and  in  1918,  about  22.4%. 
The  tendency  to  use  a  larger  proportion  of  calamine  in 
smelting  that  was  exhibited  in  1915  and  1916  was 
checked  in  1917,  when  the  smelters  were  forced  by 
adverse  market  conditions  to  seek  high-grade  blende 
rather  than  low-grade  calamine,  and  in  1918  the  relative 
use  of  calamine  diminished  further. 

Grade  of  Ore  Smelted — In  the  accompanying  table 
an  attempt  has  been  made  to  estimate  the  average  grade 
of  the  ore  smelted  during  the  last  few  years.  The  most 
uncertain  factor  is  the  percentage  of  metallurgical  ex- 
traction, which  has  been  assumed  at  82%  in  1918;  82% 
in  1917;  83.3%  in  1915-16;  and  at  86%  in  1914.    These 
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assumptions  are  purely  arbitrary.  Of  course,  th3  calcu- 
lated grade  of  the  ore  is  too  low  in  just  the  proportion 
that  the  estimate  of  metallurgical  recovery  is  too  high. 
Howe%'er,  the  figures  afford  a  sort  of  an  index  as  to  the 
nature  of  the  raw  material  purchased  by  the  smelters. 

Receipts  of  Ore — The  receipts  of  ore  by  smelters  in 
1918  showed  a  decrease,  the  grand  total  having  been 
1,166,097  tons,  compared  with  1,613,272  tons  in  1917. 
These  totals  include  the  receipts  of  ore  by  the  smelters 
only,  and  do  not  include  the  ore  that  was  taken  by  the 
manufacturers  of  zinc  oxide  or  what  was  used  by  the 
producers  of  electrolytic  zinc.  Tne  stat. sties  show 
1,145,550  tons  smelted  and  1,166,097  tons  received. 

RECEIPTS  OF  ZINC  ORE 

<ln  tons  of  2000  lb.    This  lablr  tnrludes  the  recnipts  of  ore  by  the  smeltere  only 

Aoddoe«  not  include  the  product  ion  of  ore  exported  or  what  was  taken  by 

the  clcctrol.\'tic  producers  or  by  the  manufacturers  of  ainc  oxide.) 

Sute  1913  1914  I9IS           1916           1917  1918 

Ariion*  9.347  6.357  14.718        17,243        14,837  1.962 

Ark»n»M.. ..;....  1.500  1,737  7.017        12.854  20.225  i^) 

Califomu 6.796  8,827  27,445  41.291         12.444  5.351 

Colormdo  220.166  164.739  148.359  194.418  184.304  82.995 

Idaho  31,835  57.001  78.767  104.575  86.172  62.109 

Kentucky 441  434  1.863          2,460         2.019  799 

MiMouri-kansa*..  280,000  247,723  278,099  369,397  301,809  (c) 
Mi  4ouri-Kan8a«- 

Oiclahoma  -  Ar- 

kansaa (<fl  (d)  '<«               (<l)               <<D  476.954 

Montana. 91.257  125.663  200.528  233,645  171.904  152.905 

Nevada  .  22,313  20.447  24,949        51.670  35.045  19,733 

New  Mexico 14,593  15,369  37,042        35.734         16.353  13.206 

Oklahoma 23.500  26,247  25.231         42.799  153.035  in 

tennesac* 8.297  18,708  38.527        43,309  38.488  45.924 

Itah  27.073  20.522  21.535        43.240        21.381  14.758 

Wis.onsin  (a) 89.662  74.311  90.128        91.561  157.248  123.506 

Oth  rs  and  undisr  - 

t.-ibuted '.  57,241  57.936  122.490  111.273  192.393  98,870 

Totals                 .    884,021        845,821  1,116,698  1,395,469  1.387.657  1.099.072 

Mexico    19,965           16,414  49,171  142,687  135.368  49.532 

Canada               ...        6,012          10,532  14,000  31,877  21.502  14.502 

Auatralia.     68.448  134,464  37.031  618 

Other  foreign 9,211  73,394  31.714  2.373 

Grand  totals  IM     909.998(M  872.767   1.257.528  1,777,891   1.613.272  1.166.097 

( 1)   Including  Illinois  and  Iowa.     (6)   In  addition  to  the  ore  reported  from 

Canada  and  Mexico.  linc  smelters  received  a  few  thousand  tons  from  Europe 

and  Eastern  Siberia  in   1913.     (r)  See  "Missouri-Kanaas-Oklahoma-.-Vrkansas." 

(rf)  See  under  sepjrjte  states. 

Spelter  Stocks — The  stock  of  spelter  at  works  on  Dec. 
31.  1918,  being  the  aggregate  of  the  reports  of  all  the 
smelters,  was  40,325  tons,  compared  with  60,415  tons  ."t 
the  beginning  of  1918.  These  figures  include  both  high- 
grade  and  common  spelter. 

Besides  the  stocks  of  spelter  in  the  hands  of  the 
American  smelters  at  the  end  of  1918,  there  was  a 
large  stock  in  the  hands  of  the  United  State.s  Govern- 
ment. Estimates  respecting  this  were  uncertain,  but  it 
may  be  assumed  in  the  light  of  later  information  that 
it  was  probably  about  50,000  tons,  a  very  large  part  of 
which  was  in  the  form  of  high-grade  spelter.  The  stocks 
of  spelter  abroad  also  were  large.  The  British  Min- 
istry of  Munitions  on  Jan.  1  reported  30,290  long  tons 
in  its  possession.  On  Apr.  1,  its  reports  showed 
38,0.50  long  tons,  the  increase  reflecting  the  deliverj' 
into  Great  Britain  of  stocks  of  the  Munition  Mini.'^- 
try,  previously  held  elsewhere.  The  P'rench  government 
at  the  end  of  1918  had  about  45,000  tons.  Italy  was 
known  to  have  a  large  stock,  and  there  were  known  to 
be  large  stocks  in  Japan  and  Germany.  There  was 
no  doubt  whatever  n?<  to  the  stocks  of  .■ipelter  through- 
out the  world  being  of  great  magnitude  in  the  aggre- 
gate. 

Sulphuric  Acid — In  1918,  there  were  11  smelters  who 
produced  sulphuric  acid  from  blende,  one  less  than 
in  1917.  The  enumeration  is,  however,  open  to  some 
criticism,  owing  to  complications  that  are  developing  in 
the  industr>-.  It  is  often  good  business  to  roast  the 
blende  at  a  good  center  for  the  distribution  for  sulphuric 
acid,  and  reship  the  roasted  ore  to  a  good  point  for 
zinc  distillation.     The   Western   Chemical  Co.   has   for 


a  long  time  roasted  ore  at  Denver,  Colo.,  and  sold  the 
product  to  smelters.  The  National  Zinc  Co.  has  no 
roasting  furnaces  at  its  .smeltery  at  Springfield,  111., 
which  gets  its  ore  from  the  roasting  plant  of  the  com- 
pany at  Argentine,  Kan.  Similarly,  the  Grasselli  Chem- 
ical Co.  roasts  at  Canton,  Cincinnati,  Newcastle,  Cleve- 
land, and  Grasselli  the  ore  that  is  needed  by  its  smelter- 
ies at  Clarksburg,  Meadowbrook,  and  Terre  Haute.  The 
New  Jersey  Zinc  Co.  has  a  roasting  plant  at  Tiltonville, 
Ohio,  which  supplies  other  smelters.  With  the  movement 
of  the  zinc-smelting  industry  to  the  eastward,  the  separa- 
tion of  blende  roasting  and  zinc  distillation  is  becoming 
more  marked,  as  it  has  been  for  a  long  time  in  Europe. 
It  will  appear  from  this  that  the  definition  between  zinc 
smelters'  acid  and  acid  derived  from  other  sources  is 
becoming  more  and  more  uncertain.  The  statistics  that 
I  offer  are  to  be  regarded,  therefore,  as  more  valuable 
for  comparative  purposes  than  as  indicative  of  precise 
results,  although  in  the  latter  respect  they  are  probably 
not  far  out  of  the  way. 

STATISTICS  OF  SPELTER-SILPHURIC  ACID  WORKS 
(In  Tons  of  2000  Lb.) 

1914      1915     1916     1917     1918 

Orereceived 434,666      614.565      752.021  779,941       485.276 

Spelter  produced 196.529      244.252      293.525  313.433      217,134 

.Sulphuric  acid,  basis  60deg..       355.424      475.740      683.514  817.573      636.149 

It  is  to  b2  re-narked  that  nc  attempt  should  be  made 
to  determine  from  the  accompanying  statistics  any 
ratios  between  ore  received  and  sulphuric  acid  produced 
or  between  spelter  produced  and  sulphuric  acid  pro- 
duced, for  the  reason  that  certain  concerns  received  and 
smelted  a  good  deal  of  calamine,  which,  of  course,  never 
went  through  the  blende-roasting  department  at  all. 
Moreover,  in  recent  years  zinc  smelters  have  been  boost- 
ing their  sulphurous  gas  by  burning  brimstone  in  the 
flues  leading  to  the  Glover  towers.  In  1918,  zinc  smelt- 
ers reported  the  use  of  29,408  tons  of  brimstone  for 
this  purpose. 

Imports  and  Exports — The  imports  and  exports  of 
ore,  spelter,  sheet  zinc,  and  zinc  dust  are  given  in  an 
accompanying  table,  the  figures  of  which  require  no 
explanation.  It  will  be  obser\-ed  that  the  Government 
figures  for  the  exportation  of  spelter  are  different  from 
those  representing  the  production  of  spelter  in  bond  : 
reported  by  the  smelters;  also  that  there  are  discrepan- 
cies with  respect  to  the  importation  of  ore.  These  dif- 
ferences are  explained  in  part  by  the  difference  of  the 
periods  comprised  within  the  respective  reports,  the 
smelters  reporting  the  spelter  when  it  leaves  their  works 
and  the  Government  reporting  it  when  it  is  enter 
for  e.xport  in  the  custom  house.  In  Iitl8  the  smelters 
reported  the  production  of  18,610  tons  of  spelter  in  bond, 
of  which  15,157  tons  was  exported,  while  the  Govern- 
ment reported  the  exportation  of  19,865  tons  of  for- 
eign origin. 

In  addition  to  the  figures  given  in  the  tables  whicJi 
accompany  this  article,  the  following  data  are  of  in- 
terest: The  zinc  content  of  ore  imported  in  1918  was 
24.809  short  tons,  whereas  in  1917  it  was  72,474  short 
tons.  In  1918  the  Inited  States  exported  15,816  tons  of 
zinc  dross,  compared  with  13,302  tons  in  1917. 

The  table  of  imports  and  exports  for  1916  has  been 
revised  to  agree  with  the  latest  figures  of  the  U.  S. 
Department  of  Commerce.  Changes  were  made  in  the 
cases  of  ore  imports  and  of  exports  of  spelter  and 
sheet  zinc. 

Snulting  Capncity — The  capacity  of  the  zinc-smelt- 
ing works  of  the  United  States  at  the  end  of  1918  is 
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given  in  the  accompanying  table.  This  statement  falls 
short  of  measuring  the  real  increase  of  zinc-producing 

capacity,  for  it  takes  no  account  of  the  electrolytic 
plants. 

IMPORTS  AND  EXPORTS,  BY  QUARTERS 

1914 

Imports               Ore,  Long  Tons                     Spelter,  Lb.  Zinc  Dust,  Lb. 

I                               3,355                                  500.253  1,288,249 

11                              4,727                                  512,123  1.256,259 

in                                  6,849                                      664,012  535.471 

rv                              13,607                                     83,191  1,524,128 

Year                         28.538                               1.759,579  4.604,107 

Exports                 Ore,  Long  Tons  (c)                 Spelter,  Lb.  (a)  Dross,  Lb. 

I                                 2,883                                     842,465  572,477 

II  4,297  872,511  

III  1,319                             48,177,681  1,239,570 

IV  1,421                                90,591,936  3,259,020 

Year                           9,920                            140,484,593  5,071,067 

1915 

Imports                    Ore,  Long  Tons                  Spelter,  Lb  Zinc  Dust,  Lb 

I                               14,909                                     480.949  502,008 

II                               44,449                                     496,601  316,073 

III  33,863                461,957  355,431 

IV  48.611               369.457  538,861 

Year                         141,832                                  1,808,964  1,712,373 

Exports                Ore,  Long  Tons  (c)                   Spelter,  Lb.  Zinc  Sheet,  Lb. 

I                                     ...                                83,313,386  (a)  (e) 

II                                    605                                56.829,272  fii)  (e) 

III  108                                39,528,063(6)  12,929,438 

IV  30                             58,318,807(6)  11,836,786 

Year                                743                              237,989,528  24,766,224 

1916 

"Imports                 Ore,  Long  Tons                     Spelter,  Lb.  Zinc  Dust,  Lb 

I                             110,293                                     435.896  779,253 

II                               98,497                                     492,823  477,425 

III  74.855                                     243,186  273,899 

IV  60,966                                  196,655  337,125 

Year                       344,611                                1,368,560  1,867,702 

'Exports                   Ore,  Long  Tons                     Spelter,  Lb.  (6)  Zinc  Sheet,  Lb. 

I           66,840,110  7,174,116 

II               30            78,645,760  3,748,914 

III  40            113,997,791  6,399,813 

IV           128,219,039  7,701,339 

Year              70            387,702,700  25,024,182 

1917 

Imports                  Ore,  Long  Tons                      Spelter,  Lb.  Zinc  Dust,  Lb. 

I                               65,087                                     153,127  112,199 

n                               61,859                                     119,005  304,638 

III  39,392                99,868  228,510 

IV  22,587                141,153  155,990 

Year                        188,925                                  513,153  801,337 

rExports                  Ore,  Long  Tons                      Spelter,  Lb.  Zinc  Sheet,  Lb. 

I           124,254.565  3,843,800 

II                32             109,257,705  11,525,971 

III  334             92,458,525  10,625,019 

IV  814             77,948,988  7,053,201 

Year                            1,180                           403,919,783  33,047,991 

1918 

■Imports                  Ore,  Long  Tons                      Spelter,  Lb.  Zinc  Dust,  Lb. 

I                               23,490                                       43,166  11,846 

II                               16,765                                       19,318  11,200 

III  11,199  7,762 

IV  11,851                                             306  ....'.'.'.'. 

Year                         63,305                                    70,552  23,046 

"Exports                   Ore,  Long  Tons                      Spelter,  Lb.  Zinc  Sheet,  Lb. 

I                                      55                               51,121,474  4,741,022 

II                          41,850,252  6,690,594 

III                            31,842,295  5,900,429 

IV                           47,382,576  10,483,892 

■(a)Year  55  (d)  172,446,400  (rf)27.750,910 
(a)  Includes  zinc  in  sheets,     (b)  Does  not  include  zinc  in  sheets,  which  was 

-reported  separately  from  July  1,  1915.    (c)  In  addition  to  the  exports  of  ore  here 

■  reported,  there  were  exported  ore  and  calamine  of  foreign  origin,  the  zinc  content 

of  which  amounted  to  279,000  lb.  in  1914  and  1,218,500  lb.  in  1915.  (d)  The 
quarterly  figures  do  not  foot  up  to  the  total  given.  Both  are  from  the  report  of 
the  V.  S.  Dept.  of  Commerce,  and  the  difference  is  probably  due  to  corrections 

-made  after  the  monthly  figures  were  published,  ofiW-hich'wehave  no  knowledge. 

•  (e)  Included  with  spelter. 

At  the  entJ  of  1918  the  listed  smelters  of  the  United 

States  possessed  a  total  of  about  189,000  retorts,  of 
which  operating  smelters  had  176,392.  Of  these  the 
number  in  use  on  Dec.  15  was  124,068. 

No  new  furnaces  were  reported  as  being  in  process 
of  construction  at  the  end  of  1918. 

Market  Conditions — At  the  beginning  of  1918  common 
spelter  was  quoted  at  Tic.  St.  Louis.    There  was  an  over- 
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production  and  stocks  were  accumulating.  The  statisti- 
cal conditions  caused  a  decline  in  the  market  to  6.60c. 
That  relatively  low  price,  which  was  estimated  to  be 
equivalent  to  about  3ic.  before  the  war,  caused  a  gen- 
eral closing  of  inefficient  smelteries.  Many  of  these 
were  abandoned,  and  not  a  few  were  dismantled. 

ZINC-SMELTIXG    CAPACITY    OF   THE    UNITED   STATES 
(N'umber  of  Retorts  at  End  of  Years) 
Name  Situation 

American  Spelter  Co.  (a) Pittsburg,  Kan. 

American  Steel  &  Wire  Co Donora,  Penn. 

American  Zinc  and  Chem.  Co.  (a) . . .  .    Langeloth,  Penn. 

American  Zinc  Co.  of  111 Hillsboro.  BI 

American  Zinc,  Lead  and  Smg.  Co. (a)    Dearing,  Kan 

Lead  and  Smg.  (To. (a)   Caney,  Kan.. 

Lead  and  Smg.  Co. (a)    Neodesha,  Kan. 

Lead  and  Smg.  Co.. . .   E.  St.  Louis,  III. 

ind  Smelting  Corpn. .  .   Van  Buren,  Ark. 

and  Smelting  Co Fort  Smith,  Ark. 

Bartlesrille  Zinc  Co Bartlesville.  Okla. 

BartlesviUe  Zinc  Co Blackwell,  Okla. 

Bartlesville  Zinc  Co CoUinsville,  Okla. 

Bartlesville  Zinc  Co.,  Lanyon-Starr. . .   Bartlesville,  Okla. 

CoUinsville  Zinc  Co.  (a) CoUinsville,  III. 

Eagle-Picher  Lead  Co Henryetta,  Okla. 

Edgar  Zinc  Co Carondelet,  Mo. 

Edgar  Zinc  Co Cherryvale,  Kan. 

Fort  Smith  Spelter  Co Fort  Smith,  Ark. 

GrasseUi  Chemical  Co Clarksburg,  W.  Va. 

Grasselli  Chemical  Co Meadowbrook,  W.  Va 

Grasselli  Chemical  Co Tcrre  Haute,  Ind. 

Hegeler  Zinc  Co Danville,  lU. 

Henryetta  Spelter  Co Henryetta,  Okla. 

lUinois  Zinc  Co Peru.  lU 

J.  B.  Kirk  Gas  and  Acid  Co.  (o) lola,  Kan. 

Kusa  Spelter  Co Kusa.  Okla. 

Lanyon  Smelting  Co Pittsburg,  Kan. 

Robert  Lanyon  Zinc  and  Acid  Co Hillsboro,  lU. 

Matthiessen  &  Hegeler  Zinc  Co La  SaUe,  lU. 

Mineral  Point  Zinc  Co Depue,  111. 

National  Zinc  Co Bartles-ville,  Okla 

National  Zinc  Co Springfield,  111. 

New  Jersey  Zinc  Co.  of  Penn Palmerton,  Penn. 

Oklahoma  Spelter  Co Kuska,  Okla. 

Owen  Spelter  Co Caney.  Kan. 

Pittsburg  Zinc  Co Pittsburg,  Kan. 

Prime  Western  Spelter  Co Gas  and  lola,  Kan. 

Quinton  Spelter  Co Quinton,  Okla. 

Sandoval  Zinc  Co Sandoval,  III. 

Tulsa  Fuel  and  Manufacturing  Co.. .  .  CoUinsville,  Okla. 

United  States  Smelting  Co.  (a) Altoona,  Kan. 

United  States  Smelting  Co Checotah,  Okla. 

United  States  Zinc  Co Henryetta,  Okla. 

United  States  Zinc  Co Sand  Springs,  Okla. 

United  States  Zinc  Co Pueblo,  Colo. 

United  Zinc  Smelting  Corpn MoundsviUe,  W.  Va. 

United  Zinc  Smelting  Corpn Clarksburg,  W.  Va. 

Weir  Smelting  Co.  (A) Weir,  Kan. 

Totals 216,046      189,026 

(a)  Closed  during  latter  part  of  1917.  (6)  No  report  received;  entered  the  same 
as  pre-vious  year,  (c)  Dismantled.  (<fl  Idle  all  year.  (/)  Part.  (4  blocks)  leased 
to  Weir  Smeltmg  Co.  (o)  The  plant  at  Gas  City  was  wrecked  by  cyclone,  March. 
1918.  (H  Weir  Smelting  Co.  is  operating  4384  retorts  of  the  (Tanev  plant  of 
American  Zinc,  Lead  and  Smelting  Co.  (i)  Idle  latter  part  of  1 9 1 8. 

The  curtailment  of  production  was  overdone,  in  view 
of  the  continued  large  requirement  of  spelter  for  brass 
making,  and  the  market  price  rallied  to  about  8Jc.  at 
the  beginning  of  July.  After  a  minor  setback,  fur- 
ther improvement  in  the  statistical  position  advanced 
the  price  to  9ic.  in  September,  but  with  this  advance 
the  margin  between  common  and  high-grade  spelters 
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MONTHLY  AVERAGE  PRICE  OF  SPELTER 


Month 

Jan 

Feb 

Mar. . .  . 

Apr 

May...  . 
June..  .  . 
July. .  .  . 
Aug.  .  .  . 
Sept. . .  . 

Oct 

Nov. .  .  . 
Dec 


1916 
,16.915 
18.420  1 
16.846  I 
16.695 
14.276 
11.752 
8.925 
8.730 
8.990 
9.829 
11  592 
10.665 


9.619 
0.045 
0.300 
9.459 
9.362 
9.371 
8.643 
8.360 
8.136 
7.983 
7.847 
7  685 


7.836 
7.814 
7.461 
6.890 
7.314 
8.021 
8.688 
8.985 
9.442 
8.801 
8.491 
8.163 


1916 
16.745 
18.260 
16.676 
16.525 
14.106 
11.582 
8.755 
8.560 
8.820 
9.659 
11.422 
10.495 


1917 
9.449 
9.875 
10. 130 
9.289 
9.192 
9.201 
8.473 
8.  190 
7.966 
7.813 
7.672 
7.510 


1918  1916 
7.661  89.810 
7.639  97.762 
7.286  95.048 
6.715  99.056 
7.114  94.217 
7.791  68.591 
8.338  50.750 
8.635  51.587 
9.092  52.095 
8.451  54. 159 
8.141  56.023 
7.813  55.842 


London 

1917 
48.329 
47.000 
47.000 
54.632 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 


1918 
54  000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54  000 
54  100 
56.050 


Year.     12  804     8  901     8   159   12  634     8.730     7.890  72.071   52.413  54.180 
New  York  and  .St.  Louis,  cents  per  lb.    London,  pounds  sterling  per  long  ton. 

contracted,  and  eventually  it  ceased  to  be  profitable 
to  refine  by  redistillation.  The  supply  of  common  spel- 
ter for  sale  being  thus  increased,  the  market  started 
on  a  slow  but  steady  decline.  The  advent  of  the  armi- 
stice did  not  produce  in  zinc  just  the  same  conditions  as 
in  copper  and  lead,  for  zinc  had  never  been  under 
control.    However,  the  weakness  of  the  market  became 
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a  little  more  pronounced,  and  1918  closed  with  the  quo- 
tation of  7.45  cents. 

At  the  beginning  of  1918  high-grade  spelter  was 
quoted  in  the  neighborhood  of  12ic.  During  the  spring 
the  War  Industries  Board  fixed  12c.  as  a  maximum 
price.  A  little  later,  an  alteration  in  the  Army  speci- 
fications increased  the  supply  of  high-grade  metal. 
The  market  becoming  more  competitive,  the  price  de- 
clined below  12c.  Toward  the  close  of  1918  high-grade 
metal  was  sold  at  9c.,  and  at  the  very  end  of  the  year 
it  is  doubtful  if  it  were  properly  quotable  above  8i  cents. 

The  prices  of  sheet  zinc  and  rolled  plate  were  fixed 
at  15  and  14c.,  respectively,  and  those  prices  were  main- 
tained until  the  end  of  1918,  the  supply  being  steadily 
short,  because  of  insufficient  manufacturing  capacity. 
Owing  to  the  large  profit  that  those  prices  permitted, 
the  producers  of  special  grades  of  ore  in  the  Joplin 
district  claimed  a  participation  in  it  and  obtained  a  fixed 
price  of  $75  per  ton,  the  requirements  of  the  sheet  zinc 
producers  being  prorated  among  those  ore  producers. 

AVER.\GE  PRICE  OF  ZI.NC  SlIEi;  F.- 
{In  Cents  per  Pound) 
1916     1917     1918  1916     1917     1918  1916     1917     1918 

Jan. ..23. 40  21.00  19.00  Mav.  .24.00  19.00  15.00  Sept..  1 5.00  19.00  15.00 
Feb... .24.  50  21.00  18.00  June.  19.50  19.00  1 5.00  Oct.  .  15.  20  19.00  15  00 
Mar.. 25. 00  21.00  15.00  July..  15.60  19.00  15.00  Nov.... 18. 25  19.00  1 5  00 
April. 25. 20  20.44  15.00  Aug..  15.00  19.00  15.00  Dee..  .21  00  19.00  15.00 
Average  for  the  year  1916— 20.  14c.;  1917— 19.62c.;  1918— 15  58c. 
Note — These  are  base  prices  for  ordinary  size  sheets,  in  carload  lota,  f.o.b. 
La  Salle-Peru,  111.,  less  8%  discount. 

Bonded  Spelter — In  1918  there  was  produced  18,610 
tons  of  spelter  in  bond.  In  1917  the  production  in  this 
way  was  82,530  tons;  in  1916  it  was  94,626  tons;  in 
1915,  15,781  tons;  in  1914,  5630  tons,  and  in  1913,  5904 
tons. 

Zinc  Dust — The  production  of  commercial  zinc  dust 
in  1918  was  6201  tons,  as  compared  with  4915  tons  in 
1917;  2318  in  1916;  1443  in  191.5;  1042  in  1914;  and  423 
in  1913.  In  1913  only  two  smelters  were  engaged  in 
this  manufacture,  but  when  the  outbreak  of  the  war 
in  1914  cut  off  America's  foreign  supply,  and  the  pric 
rose  from  about  6c.  per  lb.  to  15@16c.,  several  additional 
smelters  engaged  in  the  manufacture  of  it,  until  there 
are  now  nine. 

The  importation  of  zinc  dust  was  12  short  tons  in 
1918,  compared  with  401  tons  in  1917;  934  tons  in  1916; 
856  in  1915;  2302  in  1914;  and  220  in  1913.  It  will  be 
observed  that  domestic  producers  now  supply  about  all 
of  the  zinc  dust  that  is  required  in  this  country.  The 
price  for  zinc  dust  has  declined  in  proportion  with  that 
for  other  grades  of  zinc.  At  present  it  is  about  1.5 
times  the  price  for  common  spelter. 

Large  Producers — A  particularly  interesting  feature 
of  the  zinc  bu.sine.sa  in  recent  years  has  been  the  entry 
of  several  general  metallurgical  companies  into  this 
field.  Inasmuch  as  several  of  these  companies  make  pub- 
lic reports,  their  outputs  in  tons  in  1918  and  1917  may 
he  stated  as  follows,  the  figures  for  1918  being  given 
first  and  those  for  1917  in  parentheses  immediately 
following:  United  States  Steel  Corporation,  41,715 
(67.418) ;  American  Smelting  and  Refining  Co.,  20,619 
(26,261);  United  States  Smelting  Co.,  9386    (26,795). 


The  Director  of  the  Mint  reveals  that  the  265,000,000 
.silver  dollars  which  were  melted  under  the  Pittman  Act 
were  hauled  across  the  continent  from  the  Philadelphia 
mint  to  San  Francisco  in  18  special  trains.  The  silver 
was  .shipped  in  bars  weighing  62  lb.  each.  Its  dispatch, 
and  the  transfer  to  ships  at  San  Francisco,  were  accom- 
plished without  general  knowledge.  All  the  silver  was 
sent  to  India. 


Mangancse-Ore  Mining  Industry 

The  U.  S.  Tariff  Commission  has  recently  completed 
the  assembling  of  information  on  the  manganese-ore 
mining  industry  and  has  prepared  an  analysis  of  the 
competitive  position  of  the  United  States  in  the  man- 
ganese industry  of  the  world.  Among  interesting  facts 
recorded  are  the  following : 

Minor  amounts  of  the  ore  are  required  by  chemical 
and  other  industries,  but  96%  of  the  consumption  is  for 
making  steel.  Prior  to  the  war,  the  United  States  pro- 
duced less  than  1%  of  its  manganese  requirements.  The 
remainder  was  imported,  mainly  from  India,  Russia,  and 
Brazil,  in  the  form  of  ore,  and  from  Great  Britain  in 
the  form  of  ferromanganese.  It  is  noted  that  the  coun- 
tries possessing  the  largest  and  richest  deposits  have 
an  abundant  and  cheap  labor  supply.  Under  war 
conditions  India  and  Russia  were  practically  eliminated 
as  sources  of  supply.  The  productive  capacity  of 
the  world's  major  deposits  is  so  much  greater  than 
the  total  demand  for  ore  for  steel  making  that  if 
any  single  source  is  eliminated  temporarily,  the  demand 
can  be  fully  met  by  the  remaining  sources. 

The  industry  expanded  considerably  in  Brazil  and  in 
Cuba.  The  large  supplies  from  these  nearer  countries, 
together  with  the  increased  domestic  output,  proved 
greater  than  even  the  enormously  expanded  needs  of 
this  countrj',  and  the  United  States  became  independent 
of  British  ferromanganese  and  of  Indian  and  Russian 
ore.  The  Cuban  industry  was  promoted  by  American 
interests  and  the  entire  production  sent  to  the  United 
States.  The  quantity  imported  from  Cuba  shows  an- 
nual increases  from  550  tons  in  the  fiscal  year  1915  to 
67,780  tons  in  1918,  an  amount  equal  to  one-twelfth  of 
America's  total  imports. 

Domestic  production  of  high-grade  (35%  or  more 
manganese)  ore,  used  largely  for  making  ferromangan- 
ese, increased  from  4063  tons  in  1913  to  about  294,000 
tons  in  1918.  Production  of  low-grade  (less  than  35'"r 
manganese)  ore,  used  partly  for  making  spiegel  and 
partly  smelted  direct  in  iron  furnaces,  increased  from 
85,588  tons  in  1913  to  over  1,079,000  tons  in  1918.  The 
number  of  shippers  of  high-grade  ore  in  1918  had  in- 
creased from  approximately  75  in  1917  to  about  210. 
Manganese  mining  on  a  large  scale  in  the  United  States, 
however,  is  an  artificial  industry.  Under  normal  trade 
conditions,  with  a  free  movement  of  ore  from  foreign 
countries,  it  cannot  continue  except  on  a  limited  output. 
Domestic  resources  have  been  carefully  estimated  by 
the  U.  S.  Geological  Survey  and  found  to  be  insufficient 
to  supply  domestic  requirements  for  longer  than  three 
years  at  most.  The  domestic  ore  is  low  grade,  obtain- 
able in  small  lots  only,  and  variable  in  character.  Aside 
from  the  higher  cost  of  domestic  ore  as  compared  with 
the  foreign  product,  any  large  dependence  on  domestic 
supplies  involves  the  rapid  depletion  of  limited  reserves. 

The  foreign  resources  are  in  some  instances  prac- 
tically inexhau.stible,  high  grade,  and  more  easily  mined 
than  the  domestic  deposits.  The  average  grade  of  im- 
ported ore  is  from  45  to  55 'c  manganese,  as  compared 
with  domestic  "high  grade"  running  35  to  45%.  A 
dominant  factor  in  the  domestic  manganese  industrj'  is 
that  most  of  the  American  mines  are  situated  remote 
from  the  points  of  consumption,  often  at  considerable 
distances  from  the  railroad.  Foreign  manganese  must 
eventually  furnish  the  American  supply,  regardless  of 
any  temporarj*  expedients  that  may  lead  to  the  con- 
tinuance of  domestic  mining. 
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During  the  period  of  the  war  a  number  of  mines  were 
ipened  up  and  equipped  for  the  purpose  of  providing 
nanganese  as  a  necessity  in  the  war  program.  Many 
if  these  properties  failed  to  return  the  capital  invested 
ip  to  the  time  of  the  signing  of  the  armistice.  As  there 
ras  some  justice  in  the  claim  that  this  investment  had 
)een  undertaken  for  patriotic  reasons,  compensation 
rom  the  Government  has  had  consideration  at  the  hands 
if  Congress.  Such  compensation  is  now  being  adjusted 
mder  the  War-Minerals  Relief  Bill,  which  provides  for 
he  investigation  and  liquidation  by  the  Secretary  of 
he  Interior  of  certain  financial  losses  sustained  during 
he  war  period  in  four  mining  industries — manganese, 
ungsten,  pyrites,  and  chromite. 


This  is  particularly  true  in  the  iron  and  steel  circles, 
even  though  the  close  of  April  found  only  14  stacks  in 
blast  out  of  a  total  of  45  in  the  state. 


Conditions  in  Alabama  Iron  Industry 

Birmingham  Correspondence 

May  10th  was  a  day  of  celebration  in  the  Birming- 
lam  district,  when  practically  all  operations  of  all 
ilasses  of  business  were  suspended,  that  the  employees 
night  join  in  welcoming  home  the  167th  Regiment  of 
[nfantry,  part  of  the  famous  Rainbow  Division.  The 
ilast  furnaces  were  the  only  plants  of  the  larger  com- 
3anies  in  operation  that  day,  the  mills  and  mines  being 
jiven  a  full  holiday  in  common  with  all  other  industries. 

April  closed  with  a  low  record  of  production  for  Ala- 
bama in  the  pig-iron  industry,  only  149,708  tons  being 
Droduced,  as  against  182,845  for  March,  185,570  for 
February,  and  18,313  for  January.  The  present  out- 
ook,  however,  is  bright  for  a  larger  output  in  May. 
3ome  small  sales  are  reported  and  inquiries  are  more 
lumerous. 

The  most  encouraging  development  in  the  iron  and 
steel  industry  at  present  in  the  Birmingham  district  is 
bhe  renewed  activities  of  the  Woodward  Iron  Co.  Prac- 
tically all  of  this  company's  plants  have  been  closed 
'or  almost  two  months,  but  with  two  of  its  mines  and 
3ne  furnace  now  operating,  and  rumor  of  another  fur- 
nace soon  to  be  blown  in,  production  is  expected  to  in- 
crease generally  during  May.  The  company's  labor  was 
kept  for  the  most  part  near  at  hand  during  the  shut- 
iown,  and,  as  a  result,  no  great  loss  in  reorganizing 
:rews  is  expected.  Both  mines  and  furnace  are  being 
3perated  on  a  ten-hour  day  schedule,  with  a  reduction 
3f  about  15%  in  wages  reported. 

The  Tennessee  Coal,  Iron  and  Railroad  Co.  has  only 
i  few  furnaces  now  in  operation,  but  the  others,  owing 
to  need  of  repairs,  require  large  crews,  and  their  shut- 
iown  is  not  affecting  labor  seriously.  A  large  loading 
3ock  at  the  Bessemer  Rolling  Mills,  Tennessee  com- 
pany's plant  at  Bessemer,  Ala.,  is  nearing  completion. 

With  two  ships  building  and  two  keels  to  be  laid  soon 
by  the  Chickasaw  Shipbuilding  Co.,  subsidiary  of  the 
Tennessee  company,  at  Mobile,  Ala.,  there  is  small  pos- 
sibility of  openitions  being  curtailed  at  the  company's 
big  Fairfield  works,  practically  the  entire  product  of 
that  plant  being  rushed  to  Mobile  for  use  in  construc- 
tion of  ships. 

No  complete  shutdown  of  the  Tennessee  company's 
big  steel  plant  at  Ensley,  Ala.,  is  expected,  though  cur- 
tailment of  production  has  kept  pace  with  the  falling 
off  of  orders.  The  Alice  furnace  in  the  city  proper  has 
been  shut  down,  but  this  loss  of  product  is  offset  by  the 
blowing  in  of  a  furnace  at  Bessemer,  Alabama. 

In  general,  operators  are  expecting  more  activity  in 
May  than  was  to  be  noted  in  the  proceeding  two  months. 


Industrial  Relations  in  Canada 

Victoria  Correspondence 

The  Royal  Industrial  Commission  of  Canada,  ap- 
pointed by  the  dominion  government  to  investigate  and 
report  upon  the  relations  between  employee  and  em- 
ployer throughout  the  dominion,  met  in  British  Co- 
lumbia recently  to  take  evidence.  Among  others  heard 
was  F.  M.  Sylvester,  managing  director  of  the  Granby 
Consolidated  Mining  and  Smelting  Co.,  who  expressed 
the  fear  that  any  effort  to  establish  a  joint  council  of  em- 
ployees and  employers  for  the  purpose  of  handling  labor 
problems  would  have  to  be  confined  to  units  if  it  were 
to  meet  with  success.  He  said  that  such  a  joint  council 
might  fail  "because  there  is  so  much  difference  of  opin- 
ion and  such  a  wide  chasm  between  the  employer  and 
the  employee  in  many  industries."  In  his  opinion  an  or- 
ganization of  the  kind  should  be  built  from  the  bottom 
and  extended  over  a  long  period. 

Mr.  Sylvester  told  the  commission  that  he  had  not 
given  the  question  extensive  study,  but  he  thought  that 
the  results  achieved  by  an  industrial  council  would  be 
in  proportion  to  the  provision  made  for  the  education 
of  the  men.  Progress  could  be  only  by  evolution.  Each 
industry  would  have  to  work  out  its  ovra  salvation. 


Villa  Raids  Annoy  Miners 

Lordsburg,  N.  M.,  Correspondence 

Advices  received  under  date  of  May  13  are  to  the 
effect  that  conditions  in  Chihuahua  and  northern  Du- 
rango,  Mexico,  are  still  uncertain.  Practically  no  for- 
eigners are  living  at  places  distant  from  the  railroad 
in  that  section.  There  are  no  white  men  in  Santa  Eula- 
lia.  Though  the  mines  are  operating,  the  engineering 
force  live  in  the  city  of  Chihuahua  and  visit  the  prop- 
erty two  or  three  times  weekly.  Even  the  old-time 
mine  bosses,  some  of  them  married  to  native  women,  are 
taking  no  chances  on  a  raid  by  Villa,  but  reside  in  the 
city  and  make  the  trip,  12  miles,  to  the  mines  as  often 
as  necessity  requires. 

At  Cusihuiriachic  there  are  a  few  American  opera- 
tors, but  they  keep  saddle  horses  and  automobiles  ready 
for  instant  use  and  maintain  a  force  of  mounted  pickets 
to  report  instantly  any  suspicious  party  of  horsemen 
that  may  approach.  Operating  under  these  conditions 
is  certainly  nerve  racking,  but  no  protection  can  be  de- 
pended upon  from  the  Mexican  government  forces. 


Mining  in  Dutch  Guiana 

High  freight  rates,  tax  on  production,  the  high  price 
of  foodstuffs,  and  reduction  in  the  purchasing  power 
of  gold  greatly  checked  the  gold-mining  industry  in 
1917  in  Dutch  Guiana,  according  to  a  consular  report. 
Only  one  company  operated  on  a  successful  financial 
basis.  The  discovery  of  bauxite  in  Dutch  Guiana  in 
1915  has  resulted  in  the  establishment  of  several  hold- 
ing companies,  which  have  done  extensive  prospecting. 
A  special  ordinance  for  this  industry  was  passed  by 
the  colonial  parliament  some  time  ago  and  sent  to  The 
Hague  for  ratification,  which,  it  is  expected,  will  be 
given  soon. 


964 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  22 


Progress  in  the  Manufacture  of  Stoping  Drills 


The  development  of  stoping  diills  to  their  present 
status  among  air-driven  rock-cutting  machines 
has  been  the  result  of  specialization  and  a  con- 
sideration of  conditions  i7ivolved  in  drilling  oper- 
ations. In  recent  designs  the  disadvantages  of 
the  older  types  have  been  eliminated  and  neiv 
features  and  improvements  have  been  introduced. 


DRILL  eng-ineers  and  manufacturers  have  ap- 
preciated for  many  years  the  fact  that  one  type 
of  drill  could  not  be  efficiently  applied  to  all  con- 
ditions of  drilling.  The  old  two-man  piston  drill  is  now 
used  under  a  relatively  small  percentage  of  conditions. 
One-man  piston  drills,  water-hammer  drills  for  drift- 
ing, rotating  hand-feed  hammer  drills  for  sinking,  and 
air-feed  stoping  drills  for  upper  holes  are  some  of  the  de- 
velopments of  the  last  15  years.  Specialization  in  each 
department  of  drilling  has  also  been  found  necessary 
with  increasing  competition  and  with  the  adaptation  of 
new  drills  to  work  previously  done  by  other  means  with 
less  efficiency. 

The  first  air-feed  stoping  drills  developed  were  prac- 
tically all  of  one  type,  consisting  of  the  drill  cylinder 
proper,  mounted  on  a  reverse  air-feed  cylinder,  in  which 
the  feed  cylinder  remained  stationary  and  the  air  pres- 
sure carried  the  drill  up  to  its  work,  supported  on  a 
piston  rod  between  the  drill  proper  and  the  feed  cyl- 
inder. These  machines  were  designed  for  hard,  me- 
•diuni,  and  soft  ground  and  for  all  conditions  that  might 
be  met  in  the  drilling  of  upper  holes.  The  Sullivan  Ma- 
chinery Co.  was  the  first  to  introduce  in  this  country  that 
type  of  pneumatic  feed  in  which  the  feed  cylinder  is  at- 
tached directly  to  the  pneumatic  hammer,  the  feed  piston 
rod  acting  against  an  abutment.  This  type  of  pneumatic 
feed  held  supremacy  for  many  years,  and,  in  fact,  is  con- 
sidered as  the  standard  for  non-rotating  machines  at 
the  present  time.  Modifications  of  this  pattern  included 
hard-hitting  stopers  for  solid-ground  conditions,  light- 
hitting  stopers  for  soft  ground,  and  feed  cylinders  of 
different  diameters  to  provide  a  lighter  or  a  stronger 
holding  power  against  the  rock. 

Essentials  of  Successful  Stoping  Drills 

All  of  the  earlier  types  of  stoping  drills  were  rotated 
by  hand.  According  to  later  demands  from  the  field, 
the  following  conditions  are  essential  to  the  design  of  a 
successful  stoping  drill:  light  weight  and  small  size,  to 
permit  easy  handling  in  high  stopes;  automatic  rotation, 
to  relieve  the  drill  runner  of  the  incessant  labor  of  turn- 
ing the  drill  bit  by  hand,  particularly  in  hot  stopes; 
satisfactory  regulation  of  the  strength  of  the  feed;  a 
water  jet  for  laying  the  dust  when  drilling  in  sulphur- 
hearing  ores,  or  other  formations  in  which  dust  is  in- 
jurious to  the  health  of  the  miner;  and  automatic  lubri- 
cation. These  are  the  general  outstanding  character- 
istics, to  which  must  be  added,  in  the  design  of  a  suc- 
cessful stoper,  the  usual  features  of  convenience  as  to 
handling,  cutting  speofl,  air-power  economy,  simplicity 
of  construction,  accessibility  for  repairs,  staunchness, 
and  ability  to  resist  wear  and  hard  service.  The  first 
four  desiderata  need  not  necessarily  all  be  combined  in 
the  same  machinp,  ,'is  they  represent  varying  condition.-) 


called  for  by  different  fields.  The  last-mentioned  fea- 
tures are  essential  to  success  in  all  satisfactorj-  stopinj 
drills. 

New  Features  Adopted  To  Conform  to  Conditions 

Drill  designers  have  been  studying  conditions  and  de 
veloping  new  features  with  the  object  of  producinj 
stoping  drills  to  meet  more  satisfactorily  the  van-inj 
factors  of  the  field.  That  their  efforts  have  met  wit! 
success  in  the  types  recently  introduced  may  be  acceptec 
as  demonstrated  from  the  encouraging  reports  receive( 
as  to  performance  and  popularity  with  operators  ii 
many  characteristic  mining  districts  of  the  country. 

Two  new  standard  stopers  are  shown  in  an  accom 
panying  illustration.     Fig.  1  illustrates  the  class  DT-4' 


KIK     1  Fl(t.    : 

tyi'ks  of  standard  sTOPiNo  prills 

light-weight  hand-rotation  machine  and  Fig.  2  the  clas 
DT-42  stoper,  with  automatic  rotation  and  water  a 
tachment,  both  made  by  the  Sullivan  Machinery  Co. 

Variety  of  Design  To  Meet  Different  Uses 
OF  Stopers 

The  ingenuity  of  the  designers  and  the  flexibility  f 
the  interchangeable  part  system  permit  the  followin 
combinations  and  arrangements  to  meet  different  fie 
conditions:  a  light-weight  stoper  having  hand  rotatic 
and  direct  feed,  using  solid  steel;  a  light-weight  stopi 
h.-ivini'  h.-iiiii   rot.-itioii   iind  direct  feed,  with  water  a 
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;achment,  using  hollow  steel ;  a  light-weight  stoper  hav- 
ng  hand  rotation,  with  reverse  feed  of  either  the  dry 
)r  the  water  type,  for  use  with  solid  or  hollow  steel;  a 
■otating  stoper  with  reverse  feed,  using  solid  steel  and 
Irilling  dry;  a  rotating  stoper  with  reverse  feed,  using 
lollow  steel  and  provided  with  water  attachment;  a 
•otating  stoper  with  direct  feed,  using  solid  steel  and 
Irilling  dry,  and  a  rotating  stoper  provided  with  direct 
eed  and  water  attachment,  and  using  hollow  steel. 

It  is  possible  to  obtain  a  stoper  for  practically  all  field 
onditions  likely  to  be  encountered.  The  design  of  the 
ight-weight  stoper  is  such  as  to  permit  its  use  in  the 
nost  confined  stopes,  and  the  light  weight  enables  one 
nan  to  carry  it  into  narrow  working  places  or  up  lad- 
lers  with  the  least  possible  inconvenience  and  difficulty. 

Control  of  Feed  and  Positive  Rotation  Essential 
IN  Successful  Design  of  Self-Rotating  Stoper 

The  self-rotating  stoper  is  well  suited  for  use  in  hot 
topes  or  in  other  parts  of  the  mine  where  there  is  a 
lemand  for  a  labor-saving  machine.  Heretofore,  self- 
otating  stoping  drills  have  not  been  of  satisfactory  de- 
ign. In  this  type  it  is  desired  to  provide  a  compact, 
lositive  means  of  rotation  and  to  furnish  some  prac- 
ical  means  of  retarding  the  feed,  so  that  in  starting  a 
ole  or  in  fitchery  ground  the  feed  may  be  controlled, 
lositively  and  immediately.  The  difficulty  with  pre- 
iously  designed  rotating  stopers  has  been  that,  in  these 
wo  classes  of  work,  the  forward  action  of  the  feed, 
ombined  with  the  rotation  of  the  steel,  would  throw  the 
it  off  the  inclined  surface  of  the  rock,  or  into  the  seam 
r  vug,  causing  a  stuck  steel  or  a  crooked  hole,  with  al- 
lost  the  certainty  of  loss  of  time  and  labor  and  fre- 
uent  damage  to  the  drill  itself. 

In  the  design  of  the  rotating  stoper  an  extension  bar, 
orming  an  integral  part  of  the  piston  proper,  at  the 
ront  end  of  the  drill,  is  milled  with  alternate  straight 
nd  spiral  flutes  or  grooves,  which  engage  a  ratchet 
ollar  and  a  retaining  bushing,  the  latter  being  screwed 
ito  the  chuck  bushing  and  transmitting  the  rotating 
lovement  to  the  drill  steel  on  the  return  stroke  of  the 
iston.  The  piston  delivers  a  free  blow  on  the  drill 
hank,  the  ratchet  turning  with  it.  It  will  be  noted 
hat  the  parts  comprising  the  rotation  are  all  at  the 
ront  end  of  the  tool.  There  is  no  separate  rifle  bar. 
Ixperience  with  these  new  stopers  has  demonstrated 
nat  this  form  of  rotation  is  substantial,  positive,  and 
sliable. 

In  their  experiments  with  independent  rotating  mo- 
3rs  mounted  at  the  front  end  of  the  machine,  the  man- 
facturers  found  that  the  increased  weight  at  this  point 
aused  the  machine  to  be  unwieldy,  due  to  improper 
alance.  The  present  standard  arrangement,  though  it 
sngthens  the  machine,. permits  the  maintenance  of  good 
alance,  which  enables  it  to  be  handled  with  greater 
ase  than  would  be  possible  if  the  extreme  front  end 
'ere  overweighted  by  a  bulky  mass  of  metal.  The  sec- 
Qd  element  in  the  new  rotating  stoper,  namely, 
Dntrol  of  the  feed,  has  been  the  result  of  much  study 
nd  experiment,  and  is  provided  in  these  machines  by 
leans  of  a  hand  retarder  or  brake. 

Hand-Controlled  Pressure-Reducing  Valves 
Unsuccessful 

Among  earlier  unsuccessful  developments  were  pres- 
ire-reducing  valves  under  hand  control  for  varying  the 
ressure  of  the  air  in  the  feed  cylinder.  These  failed 
ecause  of  the  unreliability  of  the  valve,  especially  when 


wear  had  taken  place,  with  resultant  leakage;  and  be- 
cause their  control  and  operation  are  indefinite,  as  the 
operator  has  no  means  of  knowing  the  extent  to  which 
the  compressed  air  has  been  reduced  in  the  feed  cyl- 
inder. Feed  cylinders  of  various  sizes  were  also  tested, 
but  these,  too,  were  unpopular,  because  a  feed  cylinder 
of  any  specified  size  is  not  sufficiently  flexible  to  enable 
the  operator  to  adapt  the  working  pressure  to  varying 
ground  conditions. 

In  the  new  machine  the  control  is  effected  by  means 
of  a  reverse  feed  cylinder  and  piston.  A  coil  brake  band 
controlled  by  a  handle  is  situated  at  the  front  end  of 
the  feed  cylinder,  the  band  surrounding  or  gripping  the 
feed  piston  in  such  a  manner  that  the  air  pressure  in 
the  cylinder  can  be  counteracted  by  a  turn  or  two  of  the 
hand  grip,  which  is  within  easy  reach  of  the  operator. 
In  spotting  a  hole  with  the  bit  held  against  the  rock 
by  the  air  pressure,  the  feed  can  be  so  throttled  as  to 
make  practically  an  immovable  mounting.  When  the 
drill  has  cut  a  satisfactory  collar  for  the  hole,  the 
brake  is  released  gi-adually,  until  full  feeding  strength 
is  secured.  The  same  method  is  employed  for  cutting 
through  a  seam,  loose  or  broken  ground,  or  a  fitcher. 
By  tightening  the  brake,  the  rapidity  of  the  feed  is  im- 
mediately reduced  to  the  proper  amount,  so  that  the 
drill  does  not  bury  itself  in  soft  ground,  or  drop  out  of 
line  in  crossing  a  vug  or  fitcher.  This  feature,  as 
demonstrated  in  actual  use  in  many  parts  of  the  coun- 
try, gives  complete  adaptability  for  any  ground  condi- 
tions encountered,  from  soft  broken  material  to  hard, 
tough,  solid  rock. 

One  Throttle  Controls  Drill  and  Feed  Cylinder 

An  important  element  in  the  success  of  the  stoper 
provided  with  a  brake  is  the  method  of  throttle  control. 
With  the  hose  valve  turned  to  its  wide-open  position, 
the  control  of  the  drill  and  feed  cylinder  is  placed  under 
the  one  throttle.  Turning  the  throttle  first  admits  air 
to  the  air  tubes  and  oil  pockets,  and  in  the  next  posi- 
tion to  the  feed  cylinder,  which  raises  the  drill  to  its 
work.  Further  turning  of  the  valve  causes  the  hammer 
to  reciprocate  slowly,  and  in  the  final  full-open  position 
the  machine  is  operated  at  full  speed  and  the  feed  cyl- 
inder receives  full  pressure. 

Former  Types  of  Water  Sprayers  Were  Open 
TO  Criticism 

The  new  water  feature,  which  may  be  incorporated  in 
either  the  light-weight  stoper  or  the  rotating  stoper, 
solves  the  problem  of  laying  the  dust  and  cuttings  in  a 
satisfactory  manner.  First  attempts  to  accomplish  this 
object  consisted  of  providing  an  outside  water  spray  by 
means  of  which  water  was  drawn  from  a  bucket  through 
a  hose  on  the  injection  principle  and  discharged  by  air 
pressure  at  the  side  of  the  drill  steel,  against  the  face  of 
the  rock.  This  method  necessitated  constant  refilling  of 
the  bucket  and  was  an  inconvenience  to  the  operator  in 
many  ways.  In  addition,  it  was  entirely  unsatisfactory 
for  drills  rotated  by  hand,  and  was  soon  discarded.  The 
ne.xt  experiment  consisted  of  a  water  inlet  placed  at  the 
front  or  nose  of  the  drill,  which  took  water  from  a  pres- 
sure tank  or  pipe  line.  The  water  was  then  discharged 
through  the  hollow  drill  steel,  this  action  being  assisted 
by  the  air  pressure,  which  found  its  way  into  the  drill 
steel  from  the  front  end  of  the  cylinder. 

There  was  considerable  leakage,  from  the  front  end 
of  the  drill  particularly,  and  the  miner  was  likely  to  be 
thoroughly  wet  before  the  end  of  the  shift.    The  object 
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of  the  jet  was  accomplished  in  that  it  discharged  the 
water  against  the  back  of  the  hole  while  the  drill  cut- 
tings were  being  formed,  and  laid  the  dust  at  that  point. 
The  constant  leakage  of  water,  however,  proved  a  seri- 
ous objection.  A  machine  of  this  type  was  described  by 
an  unsympathetic  drill  runner  as  resembling  "a  beauti- 
ful fountain  playing  in  a  park." 

Method  of  Spraying  in  New  Type  op  Stoper 

The  form  of  water  jet  used  in  the  DT-42  and 
DT-44  type.*!  consists  of  a  water  inlet  to  which  a  hose 
is  attached  from  a  pressure  tank  or  supply  pipe,  under 
control  of  the  same  throttle  which  admits  air  to  the 
drill  and  feed  cylinder.  Water  is  discharged  through  a 
central  tube  running  well  into  the  mouth  of  the  drill 
steel.  This  water  tube  is  surrounded  by  a  jet  of  live 
air,  taken  from  the  back  of  the  drill,  which  forms  an 
effective  seal  against  leakage  at  the  chuck  and  also 
provides  the  additional  pressure  necessary  to  carry  the 
water  through  the  steel  against  the  back  of  the  hole 
where  it  is  needed.  The  action  of  the  combined  water 
and  air  throttle  tends  to  admit  a  small  quantity  of  air 
to  the  tube  or  air-jet  space  first;  as  the  throttle  is 
turned  to  its  next  position,  the  water  is  introduced  and 
brought  to  plav  in  the  drill  hole,  before  the  next  turn  of 
the  throttle  starts  the  piston  moving  with  increasing 
rapidity.  In  stopping  the  machine,  the  process  is  re- 
versed, so  that,  just  before  the  air  is  finally  shut  off,  a 
jet  of  live  air  blows  through  the  steel,  clearing  out  any 
water  which  may  remain  in  it,  and  preventing  this 
water  from  falling  back  into  the  chuck  when  the  air  is 
shut  off. 

A  detail  of  design  which  adds  to  the  drill  runner's 
comfort  consists  in  a  deflecting  flange  or  cap,  which 
forms  a  part  of  the  drill  chuck.  This  shields  dovm- 
ward-looking  ports  for  the  drill  exhaust,  so  that  dust 
or  cuttings  falling  from  the  hole  are  not  blown  into  the 
operator's  face  or  against  the  upper  part  of  his  body. 
With  the  water  stoper,  these  ports  serve  to  carry  off, 
without  inconvenience  to  the  runner,  any  sludge  or 
water  which  may  run  do\vn  the  steel  from  the  hole  and 
find  its  way  into  the  chuck. 

Automatically  Operating  Oil  Pocket  Effects 
SuccEiisFUL  Lubrication 

With  each  stroke  of  the  piston,  a  measured  quantity 
of  oil  is  drawn  from  a  reservoir  in  the  handle  into  the 
working  parts  of  the  drill.  A  supplementary  oil  pocket 
in  the  throttle  valve  casing  is  provided,  which  fills  auto- 
matically with  oil,  when  the  machine  is  not  in  operation. 
On  the  opening  of  the  throttle,  the  entrapped  oil  is 
blown  into  the  air-inlet  passages  of  the  cylinder,  after 
which  the  automatic  lubrication  goes  into  affect.  In  the 
automatic-rotation  tj-pe.  the  rotating  mechanism  is 
lubricated  by  an  independent  oiler  in  the  throttle  valve, 
which  blows  oil  into  the  ratchet  chamber  each  time  the 
drill  starts  to  work.  In  addition,  the  chuck  housing  in 
furnished  with  a  grease  chamber,  from  which  the  rota- 
tion parts  arc  lubricated. 

The  new  ttopers  are  both  of  the  valveless  pattern. 
The  air-thrown  piston  is  of  the  simplest  possible  design 
and  the  cylinder  is  of  one  diameter  throughout.  In  this 
design,  the  effort  has  been  made  to  overcome  previous 
detriments  to  valveless  drills,  the  high  air  consumption 
per  unit  of  work  done,  and  a  rapid  diminution  of  effi- 
ciency with  increased  wear.  The  Sullivan  design  em- 
bodies unusual  simplicity  in  the  number  and  shape  of 


the  working  parts.  The  piston  is  equipped  with  anijile 
bearing  surface,  to  insure  it  against  wear,  and  the  de- 
sign is  such  that,  when  wear  does  occur,  with  inevitable 
increase  of  air  consumption,  the  drilling  speed  will  not 
be  materially  affected,  and  the  cu.shion,  which  is  pro- 
vided at  both  ends  of  the  piston  travel,  is  still  retained' 
in  full  effectiveness  to  protect  the  machine  against  un- 
due jar  and  breakage. 

The  principal  factors  which  determine  drilling  speed 
are  force  and  frequency  of  blow.  The  relation  of  these 
two  elements  has  been  so  balanced  in  this  design  that 
average  ground  and  air-pressure  conditions  are  met  ti 
the  best  advantage  with  regard  to  the  shock  to  which 
the  drill  steel  is  subjected  and  the  wear  of  the  gape  ^f 
the  drill  bit. 

Replacement  and  Interchangeability  of  Parts 

Wearing  parts  of  these  machines  have  been  made 
simple  and  easy  to  replace,  should  wear  or  breakaee 
occur  after  long  service.  All  parts  are  made  on  an  in- 
terchangeable system  and  every  part  of  the  machine  la 
constructed  of  drop-forged  steels  billets  of  special  alloy 
metal,  or  from  tool-steel  bars,  the  wearing  surfaces  be- 
ing thoroughly  heat-treated  by  special  processes  which 
are  the  results  of  long  experience  in  this  branch  of  man- 
ufacture. 

Classification  and  Compensation 
Of  Engineers 

Engineering  Council  has  for  some  time  been  working 
upon  the  classification  and  compensation  of  engineers. 
It  has  organized  a  committee  to  investigate  the  matter, 
the  membership  of  which  is  as  follows:  Arthur  3. 
Tuttle,  deputy  chief  engineer.  Board  of  Estimate.  New 
York  City,  chairman ;  Francis  Lee  Stuart,  formerly 
chief  enginer,  Baltimore  &  Ohio  R.R.,  and  consultintr 
engineer,  U.  S.  Railroad  Administration;  John  C.  Ho>'t, 
hydraulic  engineer,  U.  S.  Geological  Survey;  Charles 
Whiting  Baker,  consulting  engineer.  New  York  City,  and 
M.  0.  Leighton,  consulting  engineer,  Washington,  D.  C. 

The  work  of  the  committee  may  be  divided  as  follows: 

1.  Determination  of  the  various  classes  of  engineer* 
ing  positions. 

2.  Collecting  data  in  regard  to  compensation  now 
paid  for  each  class. 

3.  Determining  an  equitable  rate  of  compensation  for 
each  class. 

Among  the  basic  factors  for  determining  compensa- 
tion arc: 

1.  Amount  necessary  to  sustain  the  individual  and 
his  dependents  properly. 

2.  The  worth  of  the  position  occupied,  as  determined 
by  the  importance  of  the  product. 

3.  The  worth  of  the  employee,  as  measured  by  hli 
qualifications  and  efficiency. 


Taxmanin'H  Mineral  i'rodurtinn  or  1918  has  been  ofll 
cially  reported  by  the  Secretary  for  Mines  as  folloWJ 
the  item.s  beinc  nrrnnged  in  order  of  descending  vnlvli 
Blister  copper,  t^r^r>i>  tons;  tin  ore,  2256;  zinc.  3822;  silvar 
lend  ore,  7241;  osmiridium,  1607  oz.;  gold,  including  goJi 
rontainod  in  blister  copper,  10,529  oz.;  scheclite,  216  ton» 
ronl.  60.163;  wolfram,  155;  asbestos,  2854;  iron  pyrit 
5106;  copper  and  copper  ore,  444;  bismuth,  5;  barytes,  2 
ochcr,  ion  ti  ns.  The  total  value  of  the  mineral  produ,. 
was  ft  750,574,  an  increase  over  the  preceding  year  o 
£166,284. 
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ExDosition  of  Chemical  Industries 

The  Fifth  Annual  National  Exposition  of  Chemical 
Industries  will  be  held  this  year  in  Chicago,  at  the  Coli- 
seum and  First  Regiment  Armory,  during  the  week 
of  Sept.  22,  and,  as  usual,  a  number  of  other  meetings 
will  be  held  at  the  same  time.  A  program  is  in  prep- 
aration which  includes  the  general  meetings  of  the 
American  Electrochemical  Society,  of  the  American  In- 
stitute of  Mining  and  Metallurgical  Engineers,  and  of 
the  American  Ceramic  Society. 

The  Chicago  Section  of  the  American  Chemical  Soci- 
ety will  have  headquarters  at  the  exposition,  where  it  is 
probable  that  a  meeting  will  b-^  h^ld.  The  Mining  In- 
stitute is  arranging  to  conduct  a  pyrometry  sympo- 
sium, which  will  consider  several  phases  of  the  subject 
as  follows:  Methods  of  Pyrometry,  Industrial  Pyrom- 
etry, Pyrometry  and  Its  Relation  to  Science.  Special 
stress  will  also  be  laid  upon  the  iron  and  steel  industry 
by  the  Institute. 

The  management  has  made  arrangements  to  engage 
the  First  Regiment  Armory  for  exhibits  and  meetings 
of  some  of  the  societies.  The  armory  faces  the  next 
parallel  street,  which  is  Michigan  Boulevard  and  is 
divided  from  the  Coliseum  only  by  a  narrow  alleyway, 
across  which  visitors  will  step  from  exhibit  to  exhibit. 
The  managers  report  that  much  of  this  space  is  already 
engaged.  It  is  expected  that  there  will  be  a  larger  num- 
ber of  exhibitors  than  at  a  similar  period  last  year,  and 
many  new  companies  which  have  not  formerly  exhibited 
will  take  advantage  of  the  exhibition  to  demonstrate  and 
display  their  various  products. 

During  exposition  week,  no  other  conventions  will  be 
held  in  Chicago  except  those  invited  bv  the  exDosition. 
and  this  fact  should  assure  adequate  hotel  accommoda- 
tions for  the  visitors  who  will  go  to  the  city.  The  office 
of  the  management  of  the  exposition  will  be  transferred 
on  June  1  from  New  York  to  417  South  Dearborn  St., 
Chicago. 


Westinghouse    Company   To    Establish 
Memorial  Scholarships 

As  a  suitable  and  appropriate  war  memorial  to  the 
more  than  8000  employees  of  the  Westinghouse  Electric 
and  Manufacturing  Co.  who  entered  the  service  of 
the  Government  in  the  Great  War,  the  company  has  de- 
cided to  establish  a  number  of  technical  scholarships. 
Some  of  the  details  of  the  plan  by  which  this  will  be 
done  have  been  given  out  by  E.  M.  Herr,  the  president, 
as  follows: 

Four  war  memorial  scholarships  will  be  established 
each  year  under  the  following  general  conditions :  Can- 
didates will  be  limited  to  sons  of  employees  of  the  West- 
inghouse Electric  and  Manufacturing  Co.  and  its  sub- 
sidiaries who  shall  have  been  employees  in  good  stand- 
ing for  a  period  of  five  years.  Two  of  such  annual 
scholarships  may  be  open  to  the  younger  employees  of 
the  company  or  its  subsidiaries  who  have  been  in  their 
service  for  a  period  of  at  least  two  years  and  who  do 
not  exceed  the  age  of  twenty-three.  The  selection  is  to 
be  determined  by  competitive  examination  to  be  con- 
ducted annually  by  the  Educational  Department  under 
the  direction  of  a  committee. 

Scholarships  will  entitle  the  successful  candidate  to 
pursue  a  four  years'  course  in  any  technical  school  or 
college  that  he  may  select,  with  the  approval  of  the 


committee.  The  scholar  may  pursue  a  course  in  any 
branch  of  engineering  that  he  may  select.  Schol- 
arships will  be  granted  for  one  year  only,  but  will  be 
continued  for  the  full  four  years,  provided  the  scholar 
pursues  a  course  in  any  branch  of  engineering  that  he 
may  select.  Each  scholarship  carries  with  it  an  annual 
payment  of  $500,  to  be  made  in  two  installments,  and 
the  number  of  new  scholarships  will  be  four  each  year. 
It  is  the  intention  to  continue  these  memorial  scholar- 
ships from  year  to  year,  but  the  company  reserves  the 
right  to  recognize  changing  conditions  and  to  modify 
the  plan  or  to  discontinue  it  entirely. 


Manganese  Mines  in  Ecuador 

The  manganese  mines  of  Ecuador  are  near  the  town  of 
San  Antonio,  Province  of  Pichincha,  Ecuador,  accord- 
ing to  a  consular  report.  They  are  owned  by  Dr.  Ale- 
jandro Cardenas,  of  Quito,  and  are  registered  under  the 
name  "Belsaida."  The  claims  cover  an  area  of  about 
14  square  miles. 

The  principal  deposit  so  far  discovered  consists  of  a 
blanket  vein  3  to  9  ft.  thick,  and  an  extension  of  about 
21,000  sq.ft.,  a  portion  being  exposed.  Samples  from 
many  other  deposits  in  the  vicinity,  of  undetermined 
extent,  appear  to  be  of  similar  quality.  Work  was 
begun  at  the  principal  deposit  in  February,  1918,  with 
a  limited  force  and  in  a  primitive  manner,  about  5  tons 
being  the  daily  output  with  10  men  working.  The  ore 
extracted  was  dried  in  the  open  air  and  bagged  for 
export. 

An  assay  made  by  F.  Hunt,  of  New  York,  showed  the 
following  percentages:  Manganese,  46.36;  iron,  1.55; 
copper,  0.02;  phosphorus,  0.14;  silica,  6.44.  Other  sam- 
ples showed  53.2%  of  manganese.  Some  have  a  higher 
percentage  of  silica,  and  still  others  show  limestone.  The 
small  quantity  of  phosphorus  should  be  noted.  The 
mines  are  7874  ft.  above  sea  level.  The  climate  is  health- 
ful; and  the  rainy  season  lasts  from  January  to  April, 
with  a  small  rainfall.  The  district  is  wholly  volcanic, 
partly  covered  with  sand.  The  Guaillabamba  River 
passes  through  a  deep  gorge  near  by. 

No  experienced  miners  are  available,  but  the  native 
workmen,  of  which  the  supply  is  sufficient,  are  easily 
managed,  and  learn  readily  under  kindly  direction.  A 
10-hour  day  is  in  effect.  The  foreman  receives  daily  less 
than  50c. ;  laborers  are  paid  35c. ;  women,  30c. ;  and  boys, 
20c.  The  women  and  boys  carry  the  ore  from  the  mine 
to  the  drying  place,  and  crush  and  sort  the  product. 

Quito,  the  railway  terminus,  is  28  miles  from  the  mine. 
The  road  is  fairly  passable  to  mule  traflSc,  and  could  be 
fitted  for  wagons  by  constructing  a  small  bridge.  The 
supply  of  mules  is  sufficient — 400  to  500  animals  being 
available — and  the  present  cost  of  transporting  one  mule 
load  of  220  lb.  is  68c.,  U.  S.  currency. 

The  railway  rate  from  Quito  to  Guayaquil  is  about  Ic. 
U.  S.  currency,  a  pound  for  ore  in  bags.  No  export  duty 
is  exacted.  The  lighterage  and  other  port  charges  are 
$1.50,  U.  S.  currency,  per  ton. 


Zinc  Production  in  Japan  in  1917  amounted  to  53,852 
long  tons,  according  to  a  note  in  The  Ironmonger.  The 
probable  output  of  zinc  during  the  first  half  of  1918  was 
about  10,983  long  tons,  this  indicating  a  decrease  which  is 
probably  due  to  the  great  reduction  in  imports  of  zinc  ore 
from  Australia  and  Tonkin  during  1917,  and  to  the  decrease 
in  the  imports  of  old  Chinese  copper  ("cash")  which  wei-e 
exceptionally  large  in  1917  and  yielded  about  20%  zinc 
when  melted. 


968  ENGINEERING  AND  MINING  JOURNAL  VoL  107,  No.  22 

■immiiiinmiiiiiiiniiniiHiniiiiiuniiuiiniiiiiimiiiiiiiiiiiii iiiiiuiiiii iiiiiiiiiiiiiiiiiiiuiiiiiiiiiiii iiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiriii iiiii iiiii uiiiiiiiiiiiiiii iiiiniiirii iiiiiiiiiliiiiiiriiiiriiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii i^- 


Company  Reports 


iiiiiiiiiiiiiiiinniimiiiniii 


iiinraiiiiiiiiiirriiiniimiiiniiiriiiiiiiininniimiiiiiiiiniiiiii 


iimiiiiinuiniimn iiiii imiimiimiiii iiiiiiiriii{iiiiiii riiiimiiiiiiiuiiiiiiiiiiiiniiiiiiiiiiiraiiiiiiiiiiiimiiiiiiiiiiiiiiiii lunme 


Anaconda  Copper  Mining  Co. 

The  annual  report  of  the  Anaconda  Copper  Mining 
Co.  for  1918  shows  that  the  profit  for  the  year,  before 
charging  depreciation  of  $6,104,185.43,  amounted  to 
$26,907,055.47.  The  profits  of  the  last  three  months  of 
the  year  were  absorbed  by  the  adjustment  for  inventory 
purposes  to  a  cost  basis  of  copper  which  had  been  re- 
ported in  the  September  estimate  as  sold  at  26c.,  the 
orders  for  which  were  subsequently  canceled  by  the 
Government. 

The  mines  of  the  company  produced  during  the  year 
4,918,468.30  tons  of  ore  and  6553.69  tons  of  precipitates, 
a  total  of  4,925,021.99  tons.  During  the  year  1918,  a 
total  of  41.85  miles  of  development  was  done  in  the 
mines,  in  the  form  of  drifts,  crosscuts,  raises,  shafts, 
and  winzes,  as  compared  with  38.61  miles  during  1917. 
Shafts  were  sunk  additional  depths  aggregating  4991 
ft.    The  results  of  development  work  were  satisfactory. 

The  copper  reduction  works  treated  for  all  companies 
during  the  year,  4,959,580  tons  of  ore  and  other  cuprif- 
erous material  in  Anaconda,  and  57,000  tons  of  ore  and 
other  cupriferous  material  at  Great  Falls.  Of  this 
amount  4,350,446  tons  of  ore  was  produced  by  company 
mines,  618,256  tons  of  ore  was  either  purchased  from 
or  treated  for  other  companies,  and  47,878  tons  of  pre- 
cipitates and  cleanings  from  the  old  works  at  Anaconda 
and  Butte  was  treated.  At  Anaconda,  279,030,318  lb. 
copper,  10,001,604.81  oz.  silver,  and  59,403.116  oz.  gold 
were  produced.  At  Great  Fall.s,  14,573,408  lb.  copper, 
966  .300.31  oz.  silver  and  4914..506  oz.  gold  were  produced. 

The  electrolytic  copper  refinery  at  Great  Falls  pro- 
duced, during  the  year,  191,404,125  lb.  of  cathodes, 
189,067,167  lb.  of  which  was  melted  into  shapes  at  Great 
Kalis.  The  copper-leachinp  plant  at  Anaconda  treated 
during  the  year  500,688  tons  of  tailings  and  64,978  tons 
of  copper  ore,  from  which  there  was  produced  6662  tons 
of  cement  copper. 

The  zinc  plants  at  Anaconda  and  Great  Falls  treated 
during  the  year  393.193  tons  of  ore  and  other  zinkifer- 
oua  material,  of  which  amount  255,057  tons  of  ore  was 
produced  by  mines  of  the  company,  and  138,136  tons  of 
ore  and  concentrates  were  purchased  from  other  com- 
panies. At  Great  Falls,  during  the  year,  72,131,238  11). 
of  electrolytic  zinc  was  produced.  The  electrolytic-zinc 
plant  operated  continuously  throughout  the  year,  with 
excellent  results,  as  every  effort  was  made  to  secure  as 
great  an  output  as  possible,  i.i  ord.jr  to  meet  the  re- 
quirements of  the  Government.  The  zinc  produced,  on 
account  of  its  purity,  was  used  largely  in  munition  work. 

In  South  America,  at  the  property  of  the  Ande.t  Cop- 
per Mining  Co.,  additional  churn  drilling  was  done, 
;iggregatiiig  11,800  ft.,  by  which  approximately  5,000,- 
000  tons  of  ore  was  added  to  the  reserve!*.  Drifts  and 
rai.^ea  amounting  to  2990  ft.  were  driven,  exploring 
different  sections  of  the  mine.  In  connection  with  the 
water  supply,  295  ft.  of  tunnels  wna  driven,  and  15 
miles  of  wagon  road,  over  which  supplies  for  pipe  lines 
will  be  transported,  wa.t  completed.  Living  quarters  of 
the  pmployees  will  be  situated  at  the  mill  .site. 


Shattuck  Arizona  Copper  Co. 

The  Shattuck  Arizona  Copper  Co.  reports  for  the 
quarter  ended  Mar.  31,  1919,  that  it  was  necessary  to 
suspend  mining  operations  Feb.  22,  1919,  because  of  a 
fire  which  started  between  the  700-  and  800-ft.  levels  in 
the  oldest  workings  of  the  mine,  known  as  No.  1  stope. 
The  ores  produced  from  this  section  were  massive  sul- 
phide of  iron  and  copper  from  which  most  of  the  com- 
mercial copper  ores  had  been  extracted.  Part  of  the 
section  was  filled  with  low^-grade  pyritic  material  and 
the  territory  had  been  abandoned.  The  only  openings 
remaining  here  were  air  courses  kept  open  to  ventilate 
the  filled  section,  which  has  been  developing  considerable 
heat  during  the  past  two  years. 

Fire  gases  were  noticed  coming  from  the  old  air 
courses  on  Feb.  14,  and  attempts  were  made,  without 
success,  to  reach  the  burning  sections  and  extinguish 
the  fire  by  water  sprays.  On  Feb.  22  the  volume  of  gas 
and  sulphur  smoke  pouring  out  of  the  shaft  was  so  great 
that  it  was  no  longer  safe  to  attempt  mining  operations, 
especially  because  the  workmen  on  all  levels  of  the  mine 
above  the  700  were  being  made  sick  by  gases  which  pene- 
trated all  the  upper  levels.  The  men  were  returned  to 
the  surface  safely,  and  trained  helmet  crews  were  put 
to  work  bulkheading  off  the  fire  area,  and  preparations 
made  to  flood  the  mine  between  the  700-  and  900-ft. 
levels.  Flooding  operations  started  on  Feb.  23,  and  it  is 
estimated  that  18,000,000  gal.  of  water  will  be  required 
to  fill  openings,  not  allowing  for  seepage.  Water  amount- 
ing to  350,000  gal.  per  day  has  been  pumped  into  the 
mine.  On  Mar.  31  the  water  reached  a  level  50  ft.  above 
the  800  level,  and  it  is  gaining  approximately  1  ft.  per 
day.  All  the  available  water  in  the  district  is  being  used, 
and  results  of  the  flooding  operations  to  date  can  be 
considered  satisfactory.  Sulphur  gases  are  no  longer 
noticeable,  but  considerable  wood  gas  continues  to  be 
noticeable  from  the  burning  section.  Mining  operations 
will  be  resumed  when  the  workings  are  made  safe  for 
the  company's  employees. 

The  production  for  the  first  quarter  of  1919  is  as 
follows:  Copper  recovered,  1,000,844  lb.;  gold  recov- 
ered, 160  oz.;  silver  recovered,  44,129  oz. ;  lead  recov- 
ered, 678,914  lb.  The  loss  on  operations,  exclusive  of 
depletion,  amounted  to  $163,988.30. 


Nevada  Consolidated  Copper  Co. 

The  quarterly  report  of  the  Nevada  Consolidated 
Copper  Co.  for  .Fanuary  to  March,  1919,  shows  that  the 
production  of  copper  was  12,201,444  lb.,  as  compared 
with   19.020,773  lb.  for  the  preceding  quarterly  period. 

During  the  (juarter  529,692  dry  tons  of  Nevada  Con- 
solidated ore,  averaging  l.^'.^r  copper,  was  milled.  Of 
the  tonnage  milled,  05',  was  supplie<l  from  the  pit  and 
35*",  from  the  underground  workings  of  the  Ruth  mine. 
In  addition  to  the  treatment  of  company  ores,  8105  tons 
of  customs  ore  was  concentrated,  and  the  resulting  con- 
centrates, together  with  12,198  tons  of  customs  ore  and 
concentrates,  were  smelted  at  the  Steptoe  plant  during 
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the  quarter.  The  cost  of  production  per  lb.  of  copper 
was  16.85c.  Miscellaneous  earnings,  including  the 
value  of  gold  and  silver  recovered,  amounted  for  the 
quarter  to  2.34c.  per  lb.  of  copper.  When  it  is  realized 
how  seriously  Government  regulation  affected  the  cost 
of  production,  the  results  obtained  during  the  first  quar- 
terly period  following  release  from  Federal  restrictions 
may  be  considered  encouraging  in  their  indication  that 
many  of  the  conditions  responsible  for  high  costs  can 
be  further,  although  gradually,  remedied. 

The  operating  loss  amounted  to  $192,613.67;  miscel- 
laneous income  was  $81,454.55,  distributions  to  stock- 
holders were  $749,796.38,  and  net  deficit  was  $860,955.50. 

The  company  has  on  hand  sufficient  refined  copper  to 
meet  immediate  demands,  and  will  not  increase  produc- 
tion until  such  time  as  a  revival  in  the  trade  and  return 
of  normal  industrial  conditions  justify  that  course. 


Magma  Copper  Co. 

The  Magma  Copper  Co.  of  Superior,  Ariz.,  reports 
net  earnings  for  the  year  1918,  disregarding  depletion, 
at  $519,350.  The  net  cost  of  producing  copper,  not  in- 
cluding depletion,  but  including  depreciation  and  all 
other  charges  and  deducting  the  revenue  from  the  gold 
and  silver,  was  16.425c.  per  lb.  The  average,  price  re- 
ceived for  about  60 ^r  of  the  production  was  25.05c.  per 
lb.  The  remainder  of  the  production,  about  40%,  is  car- 
ried at  15c.  per  lb.  For  the  preceding  year  the  cost  and 
selling  prices  were  16.01c.  and  26.423c.  per  lb.,  respec- 
tively. Net  production  for  the  year,  after  deducting 
all  smelting  and  i-efining  losses,  was  10,968,556  lb.  cop- 
per, 463,503  oz.  silver,  and  5699.4  oz.  gold. 

During  1918,  90,321  tons  of  ore  was  mined,  of  which 

7.04 '^r  came  from  development  and  92.96 '^r  from  stopes. 

The  cumulative  tonnage  of  all  classes  of  ores  since  the 

beginning  of  operations  up  to  the  end  of  the  year  is 

382,680.      The   ore    reserves   are   estimated   as   235,000 

:ons    (copper,  5.1%;   silver,  4.2  oz.;   gold,   0.02  oz.  per 

on)  reasonably  assured  copper-sulphide  ore  and  20,000 

ons    (zinc,   13.5 ""(r  ;   lead,   2"^;- ;   silver,    12  oz.   per  ton) 

f  reasonably  assured  lead-zinc  ore.     At  the  mill,  74,441 

HIS  of  ore  was  treated  (mill  heads  were  copper,  4.496'^c  ; 

Iver,  3.803  oz.,  and  gold,  0.05  oz.  per  ton),  and  29,588 

ns  concentrates  was  produced  (copper,  10.78%  ;  silver, 

41  oz.,  and  gold,  0.1379  oz.  per  ton)  ;  a  recovery  of 

.33%  of  the  copper  in  the  mill  heads.  The  development 

:ring  the  year  totaled  11,122  feet. 


Ray  Consolidated  Copper  Co. 

The  quarterly  report  of  the  Ray  Consolidated  Copper 

shows  that  the  gross  production  of  copper  contained 

j      ;oncentrates  for  the  first  three  months  of  1919  was 

)01,149  lb.  In  addition,  a  total  of  180,348  lb.  of 
<  oer  was  contained  in  the  ores  sent  direct  to  the 
s  Itery,  making  the  total  gross  production  from  both 
s  -ces  for  the  quarter  12,471,729  lb.  During  the  quar- 
t(  140,200  dry  tons  was  milled,  averaging  1.793%  cop- 
p^  The  mill  extraction  for  the  quarter  was  77.88% 
ol     le  total  copper  contained  in  concentrating  ores. 

le  milling  cost  for  the  quarter  was  $1.19  per  ton,  as 
CO  lared  with  $0.95  for  the  previous  quarter,  exclusive 
of  sderal  income  and  excess-profits  tax.  The  average 
mi  ig  cost  of  ore  milled  for  the  quarter  was  $1.70  per 
tor  jf  which  5.97c.  was  the  cost  of  coarse  crushing, 
lea     ig  the  net  mining  cost  $1.64  per  ton,  as  compared 


with  $1.80  for  the  previous  quarter,  both  exclusive  of 
income  and  excess-profits  taxes. 

Operating  deficit  amounted  to  $244,667.21,  miscellane- 
ous income,  $92,369.16,  and  disbursement  to  stockhold- 
ers, $788,589.50.  The  net  deficit  for  the  quarter  was 
$940,887.55. 

Total  dividend  distributions  from  the  beginning  of 
the  company's  operation  to  the  end  of  the  first  quarter 
of  1919  have  amounted  to  $21,469,673.17. 


Tonopah  Extension  Mining  Co. 

The  annual  report  of  the  Tonopah  Extension  Mining 
Co.,  for  the  year  ended  Mar.  31,  1919,  shows  that  114,921 
tons  of  ore  was  mined  and  milled,  which  carried  an  aver- 
age of  12.818  oz.  silver  and  0.121  oz.  gold  per  ton.  The 
recovery  is  given  as  93.05%,  and  the  total  costs  were 
reported  as  $8,488  per  ton.  The  increase  in  the  cost  of 
milling  is  attributed  largely  to  the  inferior  quality  of 
iron,  steel,  and  pebbles  used,  together  with  the  increased 
cost  of  these  materials. 

A  total  of  10,322  ft.  of  development  work  was  done 
during  the  year.  The  nature  of  the  orebodies  is  said 
to  preclude  accurate  measurement  of  ore  in  sight,  and 
no  definite  figures  are  given.  Dividends  were  distrib- 
uted amounting  to  $192,406.83,  representing  15%  on 
each  full  share  of  stock  outstanding. 


Amparo  Mining  Co. 

The  Amparo  Mining  Co.  report  for  the  year  ended 
Dec.  31,  1918,  states  that  the  results  of  the  year  have 
been  better  than  were  expected.  The  amount  of  ore 
mined  and  treated  at  the  mill  amounted  to  120,046  tons. 
Costs  show  a  reduction  from  $9.93  a  ton  to  $8.60  a  ton, 
as  compared  with  1917.  The  theoretical  extraction  of 
gold  and  silver  amounted  to  89.3 '^f,  but  no  actual  re- 
rcovery  figures  are  given.  In  addition  to  gold  and  silver 
bullion,  the  products  from  the  mine  were  concentrates, 
slag,  and  short  zinc. 

Development  in  the  mine  has  been  so  satisfactory  that 
the  tonnage  of  milling  ore  in  sight  shows  a  decided  in 
crease  over  that  of  last  year.  The  settling  of  slime  ha;- 
been  a  serious  problem,  and  new  vats  are  now  being 
installed.    A  new  tube  mill  is  also  being  erected. 

Dividends  paid  during  the  year  amounted  to  $300,000. 


Wallaroo  &  Moonta  Mining  and 
Smelting  Co.,  Ltd. 

The  Wallaroo  &  Moonta  Mining  and  Smelting  Co., 
Ltd.,  according  to  the  annual  report  for  the  year  ended 
Dec.  31,  1918,  earned  a  profit  for  the  year  of  £69,907 
2s.  Id.  after  providing  for  royalty  on  mineral  leases 
(£1636  5s.)  and  state  income  tax  for  1917-1918  (£9844 
Os.  7d.).     Dividends  paid  amounted  to  £80,000. 

The  total  ore  produced  from  the  Wallaroo  mines  was 
54,501  tons,  containing  8.91%  copper.  The  Moonta 
mines  produced  8782  tons,  containing  14.73%  copper. 
The  cementation  plant  at  the  Moonta  mines  produced 
790  tons  of  precipitate,  containing  555  tons  of  copper. 
The  Wallaroo  smelting  works  treated  during  the  past 
year  68,199  tons  of  ore,  precipitate,  and  blister.  The 
following  metals  were  produced:  9390  tons  of  refined 
copper,  1454  tons  of  electrolytic  copper,  2992  oz.  fine 
gold,  and  1608  oz.  silver,  996  fine  The  production  of 
sulphuric  acid  was -6745  tons. 
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Mason  Valley  Mines  Co. 

During  1918,  the  refined-copper  production  of  the 
Mason  Valley  Mines  Co.  was  15,475,851  lb.,  including 
metal  obtained  from  outside  sources,  88', c  of  which  was 
produced  by  the  Bluestone  Mining  and  Smelting  Co.  and 
the  Nevada-Douglas  Consolidated  Copper  Co.  Two  fur- 
naces were  in  blast  until  Apr.  27,  1918,  at  which  time 
one  was  shut  down,  and  on  Feb.  28,  1919,  the  other 
was  closed.  During  1918  a  total  of  336,943  tons,  of 
which  118,251  tons  was  mined  from  company  properties 
and  those  held  under  option,  was  smelted. 

Development  work  at  claims  was  as  follows:  At  the 
Mason  Valley  group,  3296  ft.  of  raises,  drifts,  and  cross- 
cuts; Majuba  Hill,  750  ft.  of  drifts,  crosscuts,  raises, 
and  winzes,  and  an  advance  of  1900  ft.  in  No.  3  tunnel; 
and  a  total  of  2793  ft.  of  drifts,  raises,  winzes,  and 
crosscuts  at  the  Gray  Eagle  group.  Net  profit  for  the 
year,  after  deducting  interest,  taxes,  exploration 
charges,  and  depreciation,  w^«  $174,261.93. 


Old  Dominion  Co. 

The  Olu  Dominion  Co.  in  1918  produced  72,588  tons 
of  smelting  ore,  153,166  tons  of  concentrating  ore,  and 
4697  tons  of  converting  ore,  having  an  average  content 
of  4.52'r  copper.  Total  metal  production  for  the  year, 
including  that  obtained  from  custom  ores,  was:  Cop- 
per, 33,378,158  lb.;  silver,  184,982  oz.;  and  gold,  5071 
oz.  Total  development  work  done  was  22,163  ft., 
distributed  as  follows:  Sinking,  256  ft.;  drifting,  10,- 
477  ft. ;  raising,  5589  ft.,  and  intermediate  work,  5841  ft. 

In  the  concentrating  department,  226,998  tons,  which 
includes  custom  ore  handled,  of  an  average  grade  of 
S.OO'f  copper,  was  milled,  compared  with  199,575  tons, 
of  3.78'c  copper,  in  1917.  There  was  smelted  165,028 
tons  in  1918,  compared  with  198,548  tons  in  1917. 
Income  from  sales  of  metal  was  $5,731,082.29,  and  total 
expense,  including  mining,  treatment,  refinement,  plant 
depreciation,  administrative  expenses,  and  taxes,  was 
$5,125,125.19.  Deducting  a  provision  of  $304,195.32  for 
depletion  of  mines,  the  net  income  for  1918  was  $301,- 
761.78.     Four  dividends  of  $297,071  each  were  paid. 


Mining  Corporation  of  Canada,  Ltd. 

For  the  year  ended  Dec.  31,  1918,  the  Mining  Cor- 
poration of  Canada,  Ltd.,  according  to  the  company's 
annual  report,  produced  1,708,252.41  oz.  of  silver.  In 
the  preceding  annual  report,  the  ore  reserves  at  the  end 
of  1917  were  stated  to  contain  1,545,370  oz.  The  pro- 
duction during  1918  was  therefore  considerably  more 
than  the  estimated  reserves.  The  tailing-treatment 
plant  is  now  in  successful  operation,  and  the  quantity 
of  silver  remaining  in  the  tailing  beds  m'jst  be  taken 
into  consideration. 

The  price  realized  during  1918  for  silver  averaged 
110.11c.  per  oz.,  as  against  an  average  of  88.09c.  for 
1917.  The  net  profits  for  the  year,  after  writing  off 
the  proper  amounts  for  depreciation  and  special  expendi- 
ture, were  $925,760.38;  and  after  payment  of  the  four 
quarterly  dividends  there  is  to  the  credit  of  profit  and 
loss  account    $3,025,347.45. 

The  total  amount  of  exploration  and  development 
work  carried  out  in  1918  amounted  to  6540  ft.,  as  com- 
pared with  8494  ft.  for  1917.  The  total  tonnage  treated 
was  60.114,  the  total  ounces  recovered  being  1,708,- 
252.41,  of  which  245,895.34  oz.  was  from  high-grade  ore. 


New  Idria  Quicksilver  Mining  Co. 

The  annual  report  of  the  New  Idria  Quicksilver  Mining 
Co.  for  the  year  1918  shows  that  the  production  of  quick- 
silver amounted  to  10,700  fla.'^ks,  as  compared  with  11,000 
flasks  for  the  previous  year.  Operations  were  conducted 
under  difficult  and  abnormal  conditions,  on  account  of  the 
war,  scarcity  of  labor,  and  scarcity  and  high  cost  of  sup- 
plies. A  large  amount  of  construction  work  was,  how- 
ever, done.  Five  rotary-kiln  furnaces  have  been  in- 
stalled, one  of  which,  begun  in  1917,  was  fired  in  April, 
1918,  and  was  operated  continuously  for  the  rest  of  the 
year.  Two  of  the  others  were  nearly  completed  and 
ready  for  operation  at  the  end  of  the  year,  and  the  re- 
maining two  have  been  recently  completed.  These  fur- 
naces will  have  a  total  roasting  capacity  of  from  400 
to  500  tons  per  day. 

About  40'^r  of  the  company's  total  production  was 
supplied  to  the  Government  on  direct  contract,  and  addi- 
tional quantities  were  furnished  for  the  uses  of  the  Gov- 
ernment and  its  allies  on  specific  orders  during  the 
year.  By  agreement  with  the  War  Industries  Board, 
the  price  on  Government  requisitions  was  made  $105  per 
flask.  The  average  price  in  the  open  market  for  the 
year  was  about  $125  per  flask. 

During  the  year  the  company  was  notified  by  the 
War  Industries  Board  that  Government  requirements 
of  the  year  1919  would  be  largely  in  excess  of  1918,  and 
construction  work  was  therefore  carried  on  with  all  pos- 
sible dispatch  in  order  to  be  in  position  to  fulfill  these 
requirements.  The  ending  of  the  war,  however,  caused 
a  radical  change  in  the  situation,  and  in  October  the 
Government  advised  that  requirements  for  1919  would 
be  smaller  than  for  the  last  year.  The  construction 
work  then  under  way  was  so  far  advanced,  however,  that 
it  was  deemed  expedient  to  complete  it.  Net  proceeds 
from  the  sales  of  quicksilver  during  the  year  amounted 
to  $1,311,393.81;  operating  expense,  depreciation,  and 
depletion  totaled  $1,101,204.96;  and  the  operating  profit, 
subject  to  reserve  for  Federal  taxes,  was  $167,540.46. 


Arizona  Commercial  Mining  Co. 

The  operations  of  the  Arizona  Commercial  Mining 
Co.,  at  Globe,  Ariz.,  for  the  year  1918  consisted  in  ad- 
ditional development  measuring  6729  ft.,  as  compared 
to  3545  ft.  in  1917.  The  tonnages  and  grade  of  ore  ex- 
tracted during  the  year  are  given  in  the  table: 

1918 —  . 1917 . 

Dry  PcrtVnt.  Dry  Per  Cent. 

Tons  Cu  Tons  Cu 

Smrltingorr 11.712  10  268  12.686  9.640 

Conrcntrsting  ore $1,052  4  86)  27,015  4.521 

Swondsry  smeltrry  products... ..            18  17.760  

Uurorr     13  5.620  ... 

Totalo     62,796  5.874  }9,702  6.15} 

The  production  from  the  62,796.9  tons  of  ore  was 
6,076.303  lb.  copper,  15,980.7  oz.  silver,  and  830.62  oz. 
gold.  The  income  before  providing  for  depletion  is 
given  a.s  $270,158,  and,  after  deducting  the  depletion, 
$156,912,  the  net  income  is  $113,246. 


Quarlrrly  Report  Chief  Consolidatod.— The  report  for  the 
first  qunrtrr  of  191!)  of  the  Chief  Consolidated  Mining  Co. 
of  Ari/.onn,  oprrntinc  ttie  Thief  Consolid.ifeil  mine  and  the 
Plutu,-!  Mining  Co.,  nt  Eureka,  Utah,  gives  n  total  new  de- 
veUipmenf  footage  of  .^070  ft.,  and  .-ihipment  of  15,170  tons, 
which  yielded  over  smelting,  transportation,  and  sampling 
charges.  $41:1,261.  The  net  profit  for  the  quarter,  after 
payment  of  all  charges,  was  $125,304. 
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War-Minerals  Claims  Exceed 
Available  Funds 

With  the  statutory  limitation  of  the  time  for  filing 
claims  approaching,  the  War-Minerals  Relief  Commis- 
sion is  being  almost  swamped  by  the  inrush  of  late 
claims.  The  aggregate  of  the  amount  asked  by  the 
claimants  may  exceed  $10,000,000,  or  $1,500,000  in  ex- 
cess of  the  entire  amount  allowed  by  Congress  to  settle 
the  claims  and  pay  the  expenses  of  the  commission.  At 
the  close  of  business  on  June  2,  after  which  no  further 
claims  will  be  received,  it  is  believed  that  there  will  be 
no  less  than  1200  claims  on  the  docket  of  the  com- 
mission. 

The  larger  claims  received  during  the  week  ended 
May  21  were  filed  by  the  following:  F.  H.  Nett,  San 
Bernardino,  Calif.;  Eagle  Mine,  Denver;  Markstein- 
Dorn,  Atlanta;  M.  A.  Delano,  Palo  Alto,  CaHf.;  Robert 
Brown,  San  Francisco;  Tres  Amigos  Co.,  Los  Angeles; 
G.  C.  Grimmett,  Kerby,  Ore.;  Joseph  Migliore,  New 
York;  Henry  Lockhart.  New  York;  S.  J.  Gish,  Central 
City,  Ky. ;  Bill-Jim  Mineral  Co.,  Holdenville,  Okla.; 
S.  H.  Dolbear,  San  Francisco;  Down  Town  Mines  Co., 
Leadville,  Colo.;  U.  S.  Manganese  Mining  Co.,  Holly- 
wood, Calif. ;  J.  G.  Murphy,  Guadalajara,  Mexico ;  R. 
B.  Miller,  Bluefields,  W.  Va.;  H.  W.  Smith,  Santa  Fe, 
N.  M. ;  A.  L.  Wakeham,  Oroville,  California, 


Mineral  Resources  of  Western  Talkeetna 
Mountains,  in  Alaska 

Increased  interest  is  being  shown  in  the  mineral  re- 
sources of  the  western  Talkeetna  Mountains,  in  Alaska, 
which  may  now  become  available  through  the  building 
of  the  Government  railway  in  that  region.  Discussing 
the  general  geology  of  the  district,  Stephen  R.  Capps, 
of  the  U.  S.  Geological  Survey,  says : 

"The  striking  feature  that  at  once  becomes  apparent 
on  inspection  of  the  geologic  map  of  the  western  Tal- 
keetna Mountains  is  the  great  predominance  of  igneous 
materials  over  sedimentary  rocks.  Great  areas  of  deep- 
seated  granite  intrusives,  older  deformec^  lava  flows,  and 
little-disturbed  Tertiary  lavas  occupy  almost  all  the 
region,  in  which  the  hard  rocks  are  exposed,  and  the 
granitic  rocks  and  older  lavas  doubtless  extend  west- 
ward beneath  the  mantle  of  unconsolidated  materials. 
Except  for  a  narrow  and  interrupted  belt  of  sediments 
that  crosses  the  basins  of  Sheep  River  and  Iron  Creek, 
and  a  few  isolated  outliers  of  this  group  of  sediments, 
with  some  materials  of  sedimentary  origin  intimately 
intruded  by  granite  rocks  in  the  area  between  lower 
Sheep  River  and  Iron  Creek,  the  entire  western  Tal- 
keetna Mountains  are  composed  of  igneous  materials. 

"Most  of  the  orebodies  are  due  to  the  replacement, 
along  zones  of  faulting  and  .shearing,  of  andesite-green- 
stone  by  metallic  minerals,  but  one  or  two  have  some 
of  the  aspects  of  contact-metamorphic  deposits,  though 
they  lie  at  some  distance  from  the  contact  of  the  diorite 
and  greenstone.     So  far  as  is  known,  the  free-gold  con- 


tent of  the  ores  is  not  sufficient  to  justi^'y  the  installa- 
tion of  crushing  and  amalgamating  machinery.  The 
base  character  of  the  ore  will  necessitate  smelting  for 
the  recovery  of  the  copper  and  gold.  The  ores  contain 
large  amounts  of  metallic  minerals,  in  addition  to  those 
which  carry  the  copper  and  gold,  so  that  concentration, 
to  reduce  the  weight  and  bulk  of  the  ores  shipped,  is 
likely  to  offer  difficulties.  The  imperative  need  is  cheap 
transportation,  and  that  can  be  obtained  for  this  camp 
only  by  the  construction  of  a  branch  line  of  the  Gov- 
ernment railroad." 


U.  S.  Mineral  Resources 

A  preliminary  report  on  the  mineral  resources  of  the 
United  States  for  the  calendar  year  1918  will  be  issued 
by  the  Geological  Survey  about  July  1.  The  report  will 
include  general  tables  for  all  mineral  products,  showing 
production,  imports,  and  exports  of  the  year  1917  and 
1918,  and  will  contain,  for  each  of  the  principal  mineral 
commodities,  separate  tables  showing  production,  im- 
ports, and  exports  from  1913  to  1918.  This  report  will 
not  supplant  any  of  the  regular  reports  of  the  Survey. 

Most  of  the  statistics  of  mineral  production  compiled 
by  the  Geological  Survey  have  been  made  public  in  the 
form  of  press  bulletins  or  of  separate  reports  dealing 
with  individual  commodities.  These  are  issued  long 
in  advance  of  the  appearance  of  the  final  two-volume 
work  on  mineral  resources  of  the  United  States.  It  is 
believed  that  the  assembling,  in  addition,  of  statistics 
for  all  mineral  commodities  in  a  single  small  pamphlet, 
to  be  issued  within  six  months  after  the  close  of  the 
year  to  which  the  statistics  relate,  will  be  of  considerable 
utility  and  convenience  to  the  mineral  industry. 


Decrease  in  Mine  Accidents 

The  notable  decrease  in  the  number  of  fatalities  in 
mines  in  the  United  States  thus  far  this  year  leads  to 
the  hope  that  a  new  record  will  be  established  in  the 
prevention  of  accidents  in  mining  operations.  It  is 
realized  by  the  statisticians  in  charge  of  the  work  that 
a  much  smaller  amount  of  material  is  now  being  pro- 
duced by  the  mines,  but,  even  taking  this  factor  into 
consideration,  accidents  are  not  occurring  as  frequently 
as  in  previous  years.  Some  are  of  the  opinion  that  the 
greatly  decreased  number  of  non-English  speaking 
workmen  now  engaged  in  American  mines  is  one  of  the 
potent  causes  of  decreased  accidents.  Indirect  causes 
of  accidents,  as  a  rule,  are  not  taken  into  account  in 
the  average  compilation  of  accident  figures,  but  many 
contend  that  the  ignorance  of  new  workmen,  especially 
when  they  are  foreigners  without  mining  experience 
and  with  no  knoweldge  of  English,  is  a  more  potent 
factor  in  causing  accidents  than  is  generally  supposed. 

For  the  last  four  years,  immigration  has  been  cut 
off.  As  a  result,  even  the  ignorant  foreign  miners 
of  four  years  ago  now  have  a  working  knowledge  of 
English  and  have  become  fairly  accustomed  to  their 
duties.     Under  normal  conditions,   a  considerable  por- 
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tion  of  mine  labor  is  recruited  from  Croatians,  Monte- 
negrins, Italians.  Russians,  Poles,  and  Slovenians.  Fig- 
ures show  that  only  a  small  percentage  of  those  apply- 
ing for  work  in  mines  ever  have  had  experience  in 
that  class  of  work.  Most  of  them  were  farmers  in 
their  native  lands. 


Bureau   of   Mines   Oil-Conservation 

Investigation 

A  study  by  the  Bureau  of  Mines  of  means  to  prevent 
waste  of  oil  and  gas  in  the  Wyoming  field  has  been  made 
possible  by  voluntar>'  contributions  from  the  Midwestern 
Refining  Co.  and  the  Ohio  Oil  Co.  The  former  company 
contributed  §20.000  for  the  work,  and  the  Ohio  company 
$10,000.  The  investigations  will  be  entirely  under  the 
direction  of  the  Bureau  of  Mines.  In  making  the  ap- 
propriation, the  donors  referred  to  it  as  "industrial  ap- 
preciation for  the  valuable  work  already  done  by  the 
Bureau  of  Mines." 


National   Museum's  War  Work 

During  the  Great  War  the  National  Museum's  de- 
partment of  geology  was  called  upon  frequently  for 
materials  for  experimental  work  in  connection  with  the 
activities  by  the  Bureau  of  Standards,  the  Naval  Ex- 
periment Station,  the  Department  of  Agriculture,  the 
Geological  Survey,  the  Carnegie  Institution,  and  various 
arsenals.  One  call  from  the  Bureau  of  Standards  was 
for  27  varieties  of  minerals,  many  of  which  were 
rare.  The  head  curator  of  geology  at  the  request  of  the 
National  Research  Council  took  over  the  entire  work 
of  securing  optical  quartz  for  the  needs  of  the  United 
States  and  Great  Britain.  The  division  of  mineral 
technology,  in  addition  to  furnishing  a  large  amount 
of  special  data  to  the  Army  and  Navy  and  a  number  of 
Government  boards,  published  several  pamphlets  on  the 
fertilizer,  fuel,  sulphur,  and  power  situations,  of  par- 
ticular value  to  the  Government  bureaus  handling  these 
products. 


Germany's  Chemical  Trade  in 
The  United  States 

America's  dependence  upon  Germany's  chemical  in- 
dustries before  the  war  is  pointed  out  in  great  detail 
in  a  census  of  chemical  imports  issued  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  Department  of  Com- 
merce, with  the  cooperation  of  the  American  Chemical 
Society.  The  purpose  of  the  bulletin  is  to  show  to 
American  manufacturers  the  extent  of  the  domestic 
markets  for  the  various  chemical  lines  that  are  now 
being  manufactured  in  this  country,  but  which  had 
not  previously  been  produced  here. 

It  i.s  shown  that  nearly  $45,000,000  worth  of  manu- 
factured chemicals  were  imported  into  this  country  in 
1911,  not  counting  dyes,  which  the  Bureau  has  covered 
in  a  previous  bulletin.  Of  this  total  more  than  40', 
came  from  Germany,  which  was  the  chief  source  of  sup- 
ply. The.se  German  chemical  products  included  a  great 
many  that  could  not  be  obtained  from  other  countries, 
because  they  were  patented  or  because  the  secret  of 
their  .succcs-sful  manufacture  was  not  known  in  other 
countries.  Some  of  them,  especially  the  medicinal 
preparation.s.  were  of  prime   importance,  although  ex- 


pre.ssed  in  monetary  terms  the  imports  do  not  seem  im- 
pressive. 

A  great  obstacle  in  the  way  of  getting  the  manufac- 
ture of  these  formerly  imported  articles  started  in  this 
country  has  been  the  fact  that  no  one  knew  to  what 
extent  there  was  a  market  for  them,  and  it  was  to  sup- 
ply this  detailed  information  that  the  Bureau  of  For- 
eign and  Domestic  Commerce  and  the  American  Chem- 
ical Society  undertook  the  compilation  of  a  report  on 
this  subject.  Firms  which  are  obtaining  German  pat- 
ents from  the  Chemical  Foundation,  recently  organized 
under  the  direction  of  the  Alien  Property  Custodian, 
expect  to  find  in  the  statistics  the  facts  they  need  to 
plan  their  operations  intelligently. 

In  addition  to  being  the  chief  source  of  imports  of 
dyes  and  other  coal-tar  products,  acids,  fertilizers,  and 
a  long  list  of  other  chemicals,  Germany  normally  sup- 
plied this  country  with  large  quantities  of  allied  prod- 
ucts, such  as  paints,  pigments,  and  varnishes,  all  of 
which  are  shown  in  detail  in  the  report.  Imports  by 
quantity  and  value  of  2500  products  are  included,  and 
there  is  a  list  of  3000  other  products  imported  in 
amounts  less  than  $100  each.  For  most  of  these  prod- 
ucts, the  import  statistics  are  now  printed  for  the 
first  time. 

The  title  of  the  bulletin  is  "Chemical  and  Allied  Prod- 
ucts Used  in  the  United  States."  Miscellaneous  Series 
No.  82.  Copies  can  be  purchased  at  25c.  each  from  the 
Superintendent  of  Documents,  Government  Printing 
Office,  Washington,  D.  C,  or  from  any  of  the  district 
and  cooperative  offices  of  the  Bureau  of  Foreign  and 
Domestic  Commerce. 


Only  8''r  of  the  officers  discharged  from  the  Army 
up  to  May  3  have  requested  assistance  in  the  obtain- 
ing of  employment.  The  total  number  asking  aid  was 
8309,  of  which  835  were  technical  engineers,  143  were 
chemists  and  metallurgists,  and  15  were  miners. 


A  law  of  Jan.  14,  1919,  provides  that  the  new  use  of 
natural  products  in  Uruguay,  or  the  first  form  of  their 
industrial  utilization,  shall  confer  upon  the  discoverer 
the  right  of  exclusive  exploitation  for  the  time  and 
under  the  conditions  fixed  by  the  law  of  Nov.  13.  1885, 
regulating  patent  privileges,  says  a  consular  report. 


The  foreign-trade  situation  with  regard  to  several 
mineral  commodities  is  to  be  considered  by  the  interde- 
partmental committee  which  has  been  created  at  the 
instance  of  the  State  Department.  The  committee  al- 
ready has  gone  exhaustively  into  the  coal  and  the  pe- 
troleum situations  and  has  considered  potash  at  one 
meeting.  Nitrates,  tungsten,  chromite.  manganese,  mag- 
nesite,  and  zirconium  will  be  taken  up  in  the  near  fu- 
ture, it  is  expected. 


Lectures  on  geological  subjects  have  been  delivered 
recently  before  the  West  Point  post-graduate  classes  now 
at  Camp  Humphreys  by  George  Otis  Smith,  P.  S.  Smith, 
W.  C.  Alden,  and  0.  B.  Meinzcr,  all  of  the  Geological 
Survey.  The  West  Point  men.  who  were  graduated  after 
having  completed  three  years  of  the  course,  a.s  a  result 
of  the  war,  now  are  rounding  out  their  work  at  Camp 
Humphreys.  A  series  of  lectures  on  mining  engineering 
is  to  be  given  in  the  near  future  by  members  of  the  stafT 
of  the  Bureau  of  Mines. 
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General  Goethals  Honored  by  Engineers 

In  recognition  of  his  distinction  in  the  engineering 
profession  and  as  the  builder  of  the  Panama  Canal,  Maj. 
Gen.  George  W.  Goethals  has  been  awarded  the  John 
Fritz  Medal.  Presentation  of  the  gold  medal,  with  an 
engraved  certificate  stating  the  origin  of  the  medal 
and  the  specific  distinction,  was  made  by  Ambrose 
Swasey,  past  president  of  the  American  Society  of 
Mechanical  Engineers,  in  the  presence  of  a  large  and 
appreciative  assemblage  of  engineers  and  guests  in  the 
auditorium  of  the  Engineering  Societies  Building,  29 
West  89th  St.,  New  York  City,  on  Thursday  evening. 
May  22. 

Addresses  were  made  also  by  Henry  L.  Stimson. 
former  Secretary  of  War.  and  W.  L.  Saunders,  past 
president  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  testifying  to  the  perseverance,  skill, 
singleness  of  purpose,  and  devotion  to  duty  by  which 
General  Goethals  has  brought  to  a  successful  completion 
one  of  the  greatest  works  of  the  ages  and  placed  him  on 
the  list  of  men  whose  engineering  achievements  are 
known   the  world   over. 

Mr.  Swasey  in  his  address  said  General  Goethals  had 
gone  to  war  with  the  elem.ents  when  his  country  was  at 
peace,  and  had  truly  represented  himself  in  the  ten 
years'  fight  on  the  canal  job  as  a  soldier,  an  engineer, 
and  a  man. 

In  responding,  the  General  said  several  other  men 
came  to  his  mind  in  accepting  the  medallion,  chief 
among  them  being  the  late  Colonel  Roosevelt,  whose 
courage  and  steadfastness  as  the  chief  executive  of  the 
nation  made  the  canal  possible.  General  Goethals  re- 
called how  the  medical  men  of  the  army  conquered  the 
yellow-fever  scourge  only  after  several  of  the  best 
among  them  died  and  others  were  left  permanent  crip- 
ples for  their  sacrifices,  which  he  compared  to  any 
that  had  occurred  in  the  world  war.  In  concluding  he 
paid  a  tribute  to  the  50,000  American  workmen  who  did 
their  part,  imbued  solely  with  the  idea  that  their 
efforts  meant  the  future  glorification  of  the  country's 
greatness. 

The  John  Fritz  Medal  was  established  in  1902  in 
honor  of  John  Fritz,  of  Bethlehem,  Penn.  The  medal 
is  of  gold,  is  awarded  not  oftener  than  once  a  year,  and 
is  accompanied  with  the  engraved  certificate.  This  cer- 
tificate states  the  origin  of  the  medal,  the  specific 
achievement  for  which  the  award  is  made,  and  bears 
the  names  of  the  members  of  the  board  by  which  the 
medal  was  awarded  and  the  signatures  of  the  president 
and  secretary  of  the  board.  The  board  of  awards  is 
formed  of  sixteen  men,  four  representatives  from  each 
of  the  four  national  societies  of  civil,  mining,  mechani- 
cal and  electrical  engineers.  The  first  award  of  the 
medal  was  made  to  John  Fritz  at  a  dinner  given  to 
him  on  his  80th  birthday,  Aug.  21,  1902.  Among  those 
who  have  received  the  medal  in  past  years  are  George 
Westinghouse,  Alexander  Graham  Bell,  Thomas  A.  Edi- 
son, Charles  T.  Porter  and  Prof.  John  E.  Sweet. 


sales  of  the  Michigan  mines  have  come  up  to  the  total 
of  production.  Production  is  lower  than  ever  before, 
but    June    output    will    be    lower    than    that    of    May. 

A  decidedly  more  cheerful  attitude  is  observed  among 
the  larger  producing  interests  of  the  district  relative  to 
the  future.  Though  there  has  been  no  diminution  in  the 
total  amount  of  copper  on  hand  in  the  district,  and 
though  the  total  is  larger  than  ever  before  in  the 
history  of  the  industry,  the  fact  that  the  shipments  on 
bona-fide  sales  are  large  enough  to  take  the  present 
output  is  a  favorable  feature. 

Two  important  factors  are  believed  to  indicate  a 
gradual  betterment  in  the  copper-metal  situation,  from 
the  point  of  view  of  Michigan  producers.  One  is  the 
fact  that  the  general  market  now  is  absorbing  half  the 
normal  output  of  the  mines,  and  that  this  business  is 
entirely  domestic,  indicating  a  general  improvement  in 
construction  work  that  calls  for  copper  in  the  United 
States.  Though  it  is  well  known  that  the  mines  cannot 
e,xpect  to  go  back  to  full-time  production  until  the 
foreign  demand  makes  itself  felt  in  the  market,  the 
knowledge  that  much  of  the  domestic  buying  is  for 
copper  wire  is  considered  a  good  sign. 

None  of  the  Calumet  &  Hecla  group  of  mines  will 
show  any  increase  in  output.  As  a  matter  of  fact,  SC^c 
figures  will  be  achieved  in  May  and  production  may  go 
below  that  in  June.  One  important  source  of  copper 
production  was  cut  off  by  the  Calumet  &  Hecla  in  the 
week  of  May  22  when  the  dredge  that  furnished  the 
sand  from  the  sand  pile  in  Torch  Lake  went  into  dry- 
dock.  This  shuts  off  850,000  lb.  a  month.  The  dredge 
is  in  dock  for  repairs.  It  has  operated  continuously 
for  five  years.  The  plan  to  make  extensive  repairs  was 
made  more  than  a  year  ago,  when  the  drydock  was  built 
at  Point  Mills,  five  miles  from  the  scene  of  the  dredge 
operations  in  Torch  Lake.  The  big  dredge  was  towed 
through  Torch  Lake  and  the  canal  into  Big  Portage  to 
the  specially  constructed  drydock. 

The  exodus  of  workmen  from  the  district  practically 
has  ended.  No  more  men  are  being  laid  off  by  the 
Calumet  &  Hecla,  nor  by  that  company's  subsidiaries. 
The  Quincy,  Mohawk,  Wolverine,  and  all  three  Copper 
Range  mines,  Baltic,  Trimountain,  and  Champion,  are 
working  full  time  and  with  full  crews.  Their  copper 
output  is  not  normal,  but  it  has  not  been  normal  for 
more  than  a  year.  Quincy  will  show  an  increase  in  May 
over  April,  and  there  is  no  effort  to  decrease  produc- 
tion at  Mohawk,  which  is  now  making  the  best  record 
of  the  mine's  career.  A  comparatively  limited  number 
of  the  miners  who  were  let  out  by  the  Calumet  &  Hecla 
and  subsidiaries  went  to  work  at  other  mines  in  the 
district. 


Michigan  Copper  Sales  and  Production 

Houghton  Correspondence 
Michigan  copper  mines  now  are  selling  metal  at  50% 
of  normal.  Sales  made  recently  by  the  producing  in- 
terests of  the  Lake  Superior  copper  district  are  at  the 
rate  of  10,000,000  lb.  of  copper  for  the  month  of  May. 
This  is  the  first  time   in   six   months   that  the  metal 


Manganese  and  Silver  in  the  Philipsburg, 
Montana,  District 

Butte  Correspondence 
During  the  war  the  Philip.'.burg  district  came  into 
considerable  prominence  through  its  production  of  man- 
ganese for  use  in  steel  manufacture,  though  it  is  now 
principally  a  silver  producer.  Thirty  yeai-s  or  more  ago 
Ihe  Philipsburg  district  was  rich  in  silver,  but  when  the 
price  of  the  metal  declined  the  district  lost  heavily  in 
population  and  finally  became  a  mere  village.  It  re- 
mained in  that  position  until  this  country  entered  the 
war  and  the  Government  called  for  the  production  of 
manganese.     Then  many  mining  men  opened  up  aban- 
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doned  properties,  and  after  building  modern  plants  th? 
manganese  was  shipped  East  in  large  quantities.  As 
soon  as  the  production  of  manganese  became  unneces- 
sary, a  number  of  the  mining  men  started  to  explore  for 
silver,  and  some  have  been  successful.  When  the  boom 
in  silver  started,  what  is  known  as  the  Scratch  Awl 
^haft  was  reopened.  In  a  short  crosscut  a  rich  body  of 
silver  ore  was  found,  and  in  a  short  time  this  body  of 
ore  was  extended  along  the  drift  for  a  distance  of  150  ft. 
The  first  carload  was  brought  to  the  Washoe  smelter>' 
and  showed  high  silver  content.  The  Scratch  Awl 
ground  is  a  narrow  strip  about  1000  ft.  long  and  is 
entirely  surrounded  by  claims  of  the  Granite  Bi-Metallic 
Co.  The  new  orebody  is  said  to  be  exactly  in  the  middle 
of  the  Scratch  Awl  ground,  with  well-defined  walls  and 
a  fine  line,  so  that  the  chances  of  litigation  appear  re- 
mote. The  ore  in  large  part  is  native  silver.  Several 
other  properties  are  being  opened  up,  and  the  Bi- 
Metallic  is  engaged  in  sinking  two  shafts  to  a  depth  of 
1000  ft.  each. 

March  Exports  of  Mining  Machinery 

The  exports  of  mining  machinery  from  the  United 
States  during  March,  1919,  according  to  the  Depart- 
ment of  Commerce,  were  as  follows: 


Oil-Well 

■  .Mininc 

Count  ripo 

Machinery 

Ma  hin.ry 

Yranrr- 

»70,77.) 

Norway            :...::::; 

I9.50i 

Spa  in 

13.687 

Sweden                   

'.■.■    '       J556 

Enitlanrt                                    .    . 

S7.627 

.Scotland 

40 

Canada 

■7,366 

110.109 

Costa  riicn 

135 

Honduras 

2.661 

Niraragua. 

3.768 

Panama 

■    32,835 

Salvador. 

1.574 

Meiico.                     

'    36,81  i 

94,03S 

Newfoundland  and  Labrador  . 

, 

198 

Cuba 

'  ly.ho 

14.421 

Ararntina . 

Bolivia 

19.828 

500 

59.935 

Bratil 

478 

8.434 

Chile 

63.536 

Colombia. 

270 

7.634 

Britinh  Guiana 

1.083 

French  Guiana 

29.'289 

Peru 

1.092 

Venesuela. . 

3,45i 

6.547 

Aden 

45 

Chnwn 

17.087 

British  India 

26.878 

13.928 

StraiU.Settlemenla. 

346 

Duleh  Kaat  Indie j 

181.896 

78,731 

French  Kast Indies 

4.233 

Honirkona. 

540 

Japan 

32. 3  20 

44.833 

KuMiain  Asia 

4.355 

Australia 

1.040 

I4.8j:i 

Philippine  Islands 

48.6  IS 

3.8  li 

BelKfan  Kongo 

117.101 

Hritish  West  Africa 

3.556 

British  South  Africa 

78.829 

Madagascar 

2  rii 

Totala 

$414. SHV 

J947.898 

During  February,  1919,  the  value  of  nil-well  machin- 
ery exported  totaled  $.'?98,041  and  that  of  all  other 
mining  machinery  was  $1,070,717.  March,  1918,  ex- 
ports were  valued  at  ?12.3,572  and  $1,286,616,  respec- 
tively. 

U.  S.  Patent  Office  Society 

Employees  of  the  I,'.  S.  Patent  Office  have  organiz.ed, 
under  the  name  of  the  Patent  Office  Society,  for  the 
purpo.se  of  advocating  certain  reforms  in  the  admin- 
istrative branches  of  the  department,  which,  it  is 
claimefl,  will  bring  al>out  a  higher  efficiency  in  the  .sys- 
tt-m.  Committees  on  legi.«l;il"in  and  publicity  have 
been  appointed  with  a  view  to  educating  the  public  to 
iho  necessity   for  an    immediate   improvement   of  the 


pre.>ent  Patent  Officp  system  and  to  further  Congres- 
sional enactment  to  broaden  the  scope  of  the  depart- 
ment. The  plan  includes  the  separation  of  the  Patent 
Office  from  the  Department  of  the  Interior  and  provides 
for  an  executive  officer  who  shall  be  an  industrial  and 
efficiency  expert. 


Labor  Conditions  in  Utah  Mines 

Salt  Lakk  City  Correspondence 

The  possibility  of  a  strike  in  the  Tintic  district  ap- 
pears to  be  at  an  end.  At  a  meeting  held  in  Eureka,  at 
which  1200  persons,  miners  and  citizens  of  Eureka, 
were  present,  it  was  decided  to  put  off  indefinitely  the 
taking  of  a  "strike  vote."  Conditions  are  normal  at 
this  camp.  At  Park  City  the  strike  is  still  on,  although 
a  few  men,  chiefly  Ontario  Silver  employees,  have  re- 
turned to  work.  The  pumps  at  this  property  have  been 
working  throughout  the  period  of  strike,  manned  by  old 
employees.  It  is  expected  that  more  men  will  follow  the 
example  of  the  Ontario  Silver  employees  and  return  to 
their  work. 

Utah  mine  operators  last  March  undertook  an  investi- 
gation into  the  cost  of  mine  supplies  and  neces- 
saries of  life  in  this  section,  which  are  as  high  as  they 
were  last  July,  and  in  some  cases  higher.  The  con- 
tinuance of  high  prices,  with  copper  and  lead  at  thv? 
present  low  level,  makes  an  extremely  precarious  situa- 
tion. In  the  effort  to  investigate  causes  and  reduce  the 
cost  of  supplies  to  themselves  and  the  cost  of  living  to 
their  employees,  a  number  of  operators  have  circular- 
ized Salt  Lake  business  men  and  dealers  in  the  mining 
camps,  inviting  cooperation  in  finding  a  solution  of  the 
problem  and  forecasting  a  closing  of  the  mines  unless 
conditions  improve.  A  blank  is  enclosed  in  the  letter 
giving  a  list  of  commodities — flour,  rice,  sugar,  butter, 
peas,  string  beans,  tomatoes,  eggs,  ham,  bacon,  pork  and 
beans,  and  other  foodstuffs,  asking  for  information  re- 
garding prices  paid  in  1915.  1918,  and  1919.  The  letter 
reads  in  part: 

"We  have  been  unable  to  ascertain  that  those  who 
furnish  supplies  and  the  necessaries  of  life  to  our 
employees  are  making  efforts  to  reduce  the  cost  of  these 
commodities.  Unless  action  along  this  line  is  taken  at 
once,  and  substantial  reductions  are  made,  many  more 
mining  properties  will  close  down  in  the  near  future. 
This  would  cause  great  distress  to  our  men  and  their 
families  and  injury  to  the  commercial  and  manufactur- 
ing industries  of  tho  state,  as  well  as  to  the  mining  in- 
dustrj'.  We  have  determined  to  act  in  the  matter  our- 
selves rather  than  to  remain  acquiescent  and  see  our  own 
business  crippled,  with  consequent  bad  effect  on  tho 
state  as  a  whole.  Our  preliminary  inquiries  disclose 
that  the  costs  of  supplies  in  Salt  Lake  and  the  mining 
camps  are  a.s  high  as  they  were  last  July.  We  purpose 
extending  our  in<iuiries  as  far  as  possible  and  taking 
such  action  as  will  serve  our  welfare  and  that  of  our 
employees.  Your  coiiperation  is  invited  to  solve  a  situa- 
tion, which  if  not  corrected  in  the  immediate  future, 
will  seriously  injure  our  l)usiness  as  well  as  yours." 

Tho.se  signing  the  letter  are:  Imer  Pett,  general 
manager  Bingham  Mines  Co.  and  Eagle  &  Blue  Bell 
Mining  Co.,  chairman;  C.  E.  Allen,  manager  of  mines, 
U  S.  Smelting  Co.;  C.  F.  Jennings,  assistant  purchasing 
agent,  Utah  Copper  Co.;  F.  J.  Wescott,  secretary  Sil- 
ver King  Coalition  Mines  Co.,  and  J.  B.  Whitehill,  pur- 
chasing agent,  International  Smelting  Company. 
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The  Odds  That   Favor 

THERE'S  an  old  chairman  of  the  board  of  an  im- 
portant bank  in  New  York  who  is  said  to  have  grad- 
uated more  bank  presidents  from  among  his  clerks  than 
any  other  man  in  America.  One  of  his  requirements 
(or  preferences  that  are  so  strong  as  to  amount  al- 
most to  requirements)  is  that  he  does  not  want  city 
boys.  He  wants  young  men  who  have  been  raised  in  the 
country,  preferably  on  a  farm,  and  he  insists  upon 
taking  them  when  they  are  reasonably  young.  He  is 
not  particularly  interested  as  to  whether  they  have 
been  through  college  or  not.  His  point  is  that  if  they 
have  grown  up  in  the  country  they  have  developed 
mental  resources  to  meet  conditions  as  they  arise — they 
do  not  need  the  flare  of  lights  and  the  blare  of  bands 
for  their  leisure.  In  short,  he  wants  young  men  who 
can  sit  down  and  think  during  their  hours  of  ease,  with 
a  view  to  doing  better  for  the  bank,  and  thus  better  for 
themselves.  He  may  be  prejudiced  about  the  evils  of 
city  life,  but  usually  he  cuts  off  the  argument  with  the 
statement  that  "city  boys  know  too  much."  Like  all 
good  bankers,  he  objects  to  clerks  with  bad  habits,  but 
he  also  objects  to  those  who  address  themselves  to 
building  up  a  social  reputation  by  dancing  all  night  In 
addition  to  working  by  day. 

Rich  young  men  who  have  had  all  the  so-called  advan- 
tages are  likely  to  be  under  a  serious  handicap  in  indus- 
try. They  are  not  noted,  as  a  class,  for  their  contribu- 
tions of  hard  work.  Men  engaged  in  research  do  not 
want  them,  fearing  that  they  may  be  inclined  to  take  a 
vacation  as  soon  as  they  have  become  useful.  Fathers 
often  think  that  if  their  sons  put  on  overalls  they  achieve 
wisdom  thereby,  and  in  their  mother's  eyes  this  amounts 
to  nothing  less  than  heroism ;  but  unrelated  persons  usu- 
ally want  them  only  for  their  potentialities  to  "swing" 
capital. 

It  is  the  young  man  who  must  work,  who  must  make 
a  career  for  himself  or  meet  the  tragedy  of  failure,  that 
is  usually  given  preference  when  a  job  is  to  be  filled. 
Men  with  the  proper  mental  eq"'pment  and  preparation, 
who  have  ambition  within  *'^  jii  and  nothing  on  the  side 
in  the  way  of  property,  ar^  towers  of  strength  in  re- 
search. They  are  full  of  invention  and  are  unafraid  of 
everything  except  failure.  And  they  hardly  believe  in 
failure.  We  have  seen  splendid  young  fellows  exploited 
in  the  most  outrageous  manner,  to  the  breaking  point 
and  beyond,  just  because  they  were  ambitious  and  had 
ginger  to  spare,  and  were  resolved  by  the  might  of  their 
youth  to  make  a  good  career. 

In  nearly  every  large  industrial  establishment  there 
are  such  men,  with  youth  and  enthusiasm  and  a  vast 
capacity  to  do  things,  to  think  and  to  plan.  They  are 
of  the  kind  who,  if  they  were  clerks  at  the  old  Fifth 
Avenue  bank,  would  become  bank  presidents.  But  they 
dig  and  shovel  coal  and  load  and  unload  along  with  others 
who  are  feeble  minded,  and  with  older  men  whose  think- 
ing apparatus,  such  as  they  have,  is  already  atrophied — 
men  who  can  work  only  with  their  hands — and  strike. 

If  these  young  men   with   Type-A  minds   could  be 


picked  out,  and  the  vision  of  a  successful  career  spread 
before  them,  they  might  achieve  wonders.  Each  has 
his  own  way  to  make,  and  he  has  nothing  to  fall  back 
on  in  case  of  failure — but  he  has  very  little  light  ahead. 

All  sorts  of  ways  to  pick  out  those  marked  for  suc- 
cess are  proposed,  from  judging  them  by  the  shape  of 
their  faces  to  sizing  them  up  by  the  color  of  their  hair 
and  skin,  but  most  of  these  methods  smack  of  quackery 
On  the  other  hand,  within  the  domain  of  applied  psy- 
chology, there  are  tests  that  have  proved  remarkably 
successful  in  the  Army.  This  is  no  field  for  the  tyro, 
any  more  than  it  is  for  the  phrenologist  or  the  astrolo- 
ger, or  the  fortune  teller  of  any  sort.  It  is  a  subject 
that  is  new — one  that  demands  scholarship,  real  scholar- 
.ship,  with  long  academic  study  and  earnest  laboratory 
experiment  back  of  it.  We  believe,  however,  that  the 
time  is  approaching  when  it  will  be  possible,  by  means 
of  a  few  carefully  prepared  tests  by  the  right  examiners, 
to  select  the  really  gifted  and  capable  young  men. 

Let  us  grant  for  the  sake  of  argument  that  such  tests 
are  possible  and  practicable.  Then  suppose  that  in  a 
body  of  1500  workmen  there  should  be  fifteen,  or  even 
seven,  young  men  of  high  mentality.  Suppose  these 
were  set  apart  as  cadets  and  offered  special  courses  of 
study  to  equip  them  for  positions  of  responsibility  in 
the  establishment.  Their  achievements  might  well  be  no 
less  than  astounding. 

For  graduate  chemists  and  engineers,  employers  now 
have  to  take  what  they  can  find.  Few  are  available, 
because  of  the  cost  of  an  education,  and  these  are  not 
all  first-class  material.  But  this  fraction  of  1  %  of  excep- 
tional and  gifted  men — the  young  fellows  whom  the 
dice  of  circumstance  have  shut  out  from  opportunity — 
are  working  all  unknown  and  with  a  mighty  longing  in 
their  hearts.  Under  the  plan  mentioned,  they  would 
find  the  doors  opened  to  them,  and  it  seems  reasonable 
to  believe  that,  out  of  their  pent-up  desire  to  function 
in  affairs,  they  would  contribute  ideas  and  inventions 
and  better  order,  and  help  in  a  measure  that  cannot  be 
purchased.  It  seems  possible  that  the  way  of  progress 
may  lie  along  this  line.  It  would  be  taking  the  long 
chance,  but  opportunity  and  the  men  are  still  too  far 
apart. 

Fake  Oil-Stock  Promotion 

THE  sale  of  stock  as  a  means  of  raising  funds  for 
the  legitimate  development  of  mineral  discoveries  is 
in  danger  of  receiving  a  serious  setback.  There  are 
times  when  mass  psychology  seems  to  affect  individuals, 
ordinarily  well  balanced,  to  buy  anything  which  is 
called  stock,  even  although,  when  subjected  to  a  merely 
cursory  examination,  its  dubious  character  is  obvious. 

At  present  there  is  what  amounts  almost  to  a  stam- 
pede to  purchase  so-called  oil  stocks.  Hundreds  of  com- 
panies have  been  floated,  and  though  many  of  these 
may  have  merit,  there  are  also  many  which,  making 
glittering  promises  and  holding  forth  the  inducement 
of  close  proximity  to  some  producing  company  as  an 
enticing  bait  to  be  taken  by  the  "sucker,"  can  present 
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only  the  prospect  of  a  complete  loss  of  the  money  paid 
for  vheir  stocks. 

Between  the  substantial  stock  and  the  out-and-out 
"wild-cat"  there  is  a  twilight  zone  which  requires  more 
than  ordinary  .skill  and  e.xpert  knowledge  on  the  part 
of  the  investor  in  selecting  the  stock  that  has  a  gam- 
bler's chance  of  success.  To  distingui.sh  between  the 
legitimate  enterprise  and  the  "wild-cat"  it  is  necessary 
to  make  a  searching  investigation  of  the  affairs  of  the 
company  offering  its  shares  for  sale.  A  concern  that 
has  a  definite  place  of  business,  that  can  present  a  bal- 
ance sheet  on  demand,  and  which  is  backed  by  men  who 
are  known  for  their  respectability  and  technical  knowl- 
edge of  the  business  in  which  they  are  engaged,  and  pos- 
sessing connections  with  a  bank  of  known  standing,  is 
at  least  entitled  to  more  consideration  than  a  company 
which  is  obviously  engaged  only  in  stock  selling.  Many 
of  the  latter  companies,  it  is  true,  make  a  pretense  of 
respectability  as  well  as  a  pretense  of  drilling  a  well, 
but  how  many  can  stand  a  thorough  examination  by  a 
recognized  and  trustworthy  authority?  How  many 
take  the  precaution  of  having  a  competent  geologist 
pass  on  the  oil  possibilities  of  their  land?  How  many 
give  out  any  real  information  in  their  prospectuses? 

To  say  that  a  thorough  investigation  should  be  made 
by  the  intending  purchaser  is  easy  enough,  but  not 
many  casual  stock  buyers  are  able  to  make  such  an  in- 
vestigation. They  are  admonished  to  "Sign  here!  Pay 
here!  Hurry!  Hurry!  The  stock  is  advancing."  By  a 
play  upon  the  credulity  and  the  greed  of  the  individual 
the  transaction  is  consummated  and  the  money  lost  be- 
fore the  victim  awakes  to  the  fact  that  the  purchase  of 
stock  can  be  made  like  the  purchase  of  any  worth-while 
thing. 

Caveat  emptor!  is  a  simple  thing  to  say,  but  we  can- 
not dismiss  the  subject  so  easily.  It  is  a  matter  of  con- 
cern to  every  one  who  has  the  interests  of  the  mining 
industry  at  heart.  Every  individual  who  is  swindled  in 
the  present  instance  means  some  one  who  will  for  a  long 
time  look  upon  the  whole  field  of  legitimate  investment 
in  mining  in  much  the  same  light  as  he  looks  upon  his 
own  unfortunate  investment.  It  is  true  that,  for  the 
most  part,  the  victims  are  men  of  small  means,  but  in 
the  aggregate  their  investable  funds  are  worth  conserv- 
ing to  a  better  purpose. 

If  for  no  other  reason  than  for  the  honor  of  their 
industry,  mining  engineers  and  mining  men  should  co- 
operate to  seek  every  reasonable  avenue  to  clean  the 
"wild-catters"  and  "fly-by-nights"  out  of  the  stock-sell- 
ing business.  It  is  the  duty  of  the  New  York  District 
Attorney's  Ofl^ice  to  initiate  active  steps  to  keep  these 
gentry  from  continuing.  At  present  that  office  appears 
to  be  in  a  state  of  apathy.  The  proddings  of  the 
New  York  Sun  and  the  Trihune  will,  we  hope,  have  some 
effect.  Both  of  these  journals  are  to  be  commended  for 
their  efforts.  The  situation  is,  however,  not  entirely 
local.  It  is  spread  over  much  of  the  United  States,  and 
has  reached  into  the  small  cities  and  villages.  It  is  a 
condition  that  plainly  demands  the  attention  of  the 
Federal  authorities. 

There  was  a  time  when  the  U.  S.  Postal  service  went 
hot  foot  after  the  sly  gentry  who  use  the  mails  to  de- 
fraud. We  hear  little  of  that  now.  We  do  not  know 
how  many  postal  inspectors  are  engaged  upon  the  busi- 
ness of  hunting  out  mining  frauds,  nor  do  we  know 
how  many  investigators  the  Federal  Department  of 
Justice  has  in  the  field,  but  concerted  effort  on  the  part 


of  these  departments,  together  with  the  cooperation  of 
both  the  Bureau  of  Mines  and  the  Geological  Sur\'ey,  is 
urgently  needed. 

Attempts  will  be  made  to  bring  a  Federal  "blue-sky 
law"  before  the  present  Congress,  but,  by  the  time  the 
law  is  passed,  and  its  machinery  started,  the  hard-  and 
the  easy-earned  savings  of  many  good  people,  as  well  as 
an  indeterminate  but  large  sum  in  Liberty  Bonds,  will 
have  disappeared  into  the  pockets  of  an  all  too  numerous 
class  that  preys  upon  the  community.  Only  prompt  and 
vigorous  action  under  the  laws,  both  state  and  Federal, 
that  are  now  operative  will  prove  effective  in  meeting 
the  present  situation. 

Engineering  a  Flight 

ADMIRAL  PEARY  methodically  planned  his  attack 
upon  the  North  Pole.  Experimentally  he  tried  out 
his  conclusions.  He  carefully  .selected  his  companions, 
and  inured  both  them  and  himself  to  the  hardships  of 
arctic  travel.  The  food  and  transportation  problems 
were  fully  worked  out.  In  the  light  of  the  careful  and 
thorough  preparatory  work  the  result  was  a  foregone 
conclusion.  Shackleton  and  Amundsen  also  won  by  sim- 
ilar methods. 

The  flying  men  of  the  Navy  set  their  goal  upon  the 
other  side  of  the  Atlantic.  They  also  took  up  their 
task  in  much  the  same  way  as  the  naval  constructor 
undertakes  the  design  of  a  battleship.  The  flight  prob- 
lem had  many  ramifications,  but  the  two  most  important 
were  the  men  and  the  machine.  Both  were  developed, 
the  one  by  preliminarj-  training  upon  the  smaller  hydro- 
planes and  the  other  out  of  the  experience  gained  in 
the  progressive  design  and  building  of  larger  anrl 
larger  planes.  The  plane  which  was  finally  developed, 
the  NC  class,  represents  the  combined  efforts  of  many 
engineers  and  the  experience  of  many  flyers.  A  few 
of  the  characteristics  of  the  plane  are  worth  comment. 

The  weight  of  the  plane  without  load  is  15,100  lb. ; 
and,  with  its  maximum  load,  28,200  lb. ;  the  weight  of 
gasoline,  oil,  men,  and  provisions  being  13,100  lb.  The 
weight  of  the  plane  is  53.5'"r  of  the  combined  weight 
of  plane  and  load.  To  appreciate  this  better,  the  weight 
of  a  steel  ore  car  of  .50  tons'  carrying  capacity  is  about 
24 ^r  of  the  combined  weight  of  load  and  car.  The  plane 
carries  0.86  of  its  unloaded  weight,  the  ore  car  3  times 
its  own  weight.  In  other  words  the  plane  requires  3.5 
times  as  much  material  in  its  construction  for  an  equiv- 
alent carrying  weight. 

A  steel  ore  car  does  not  receive  gentle  treatment  over 
the  roadbeds  and  at  the  speeds  that  are  reached  in  mod- 
ern traffic,  but  the  strains  which  it  must  meet  are  pro- 
portionally less  than  for  the  plane  traveling  at  a  speed 
of  80  knots.  Nevertheless  the  plane  is  not  subjected  to 
the  shock.s,  except  at  landing,  that  the  ore  car  must  meet. 
The  large  surplus  of  material  as  compared  with  the  ore 
car  on  the  basis  of  weight-carrying  capacity  is  undoubt- 
edly required  on  account  of  the  peculiar  conditions  un- 
der which  the  plane  must  operate.  The  comparison  be- 
comes less  striking  when  we  consider  that  the  plane 
must  carry  its  own  motive  power,  whereas  the  car  is 
only  a  containing  vessaL 

The  total  area  of  the  wings,  banking  planes,  stabil- 
izers and  rudders  is  2'.i81.G  sq.ft.  The  weight  when 
fully  loaded  is  9.45  lb.  per  sq.ft.  of  surface;  and  when 
ga.soline  and  oil  are  exhausted  the  weight  is  5.46  lb. 
per  sq.ft.  The  aggregate  power  of  the  four  motors  is 
given   as   1600  hp.   or  an   equivalent  of  0.536  hp.   per 
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sq.ft.  of  surface.  The  fully  loaded  weight  is  equivalent 
to  17.62  lb.  per  hp.,  and  the  weight,  less  gasoline  and  oil, 
is  10.2  lb.  per  hp.  Thus  the  plane  at  the  end  of  its  flight 
has  much  less  weight  to  sustain  and  greater  power  per 
unit  of  weight.  It  is  perhaps  not  difficult  to  see  why 
planes  of  this  size  have  considerable  difficulty  in  rising 
at  the  beginning  of  a  long  flight. 

At  the  beginning  of  the  flight,  of  the  total  weight  the 
machine  itself  made  up  53.5,  the  gasohne  39,  the  oil 
3.2,  and  the  men  and  supplies  i.2%.  At  the  end  of  the 
flight,  when  the  gasoline  and  oil  are  exhausted,  the  ma- 
chine constitutes  92.6  and  the  men  and  supplies  7.4% 
of  the  total  weight.  Thus  the  plane  is  somewhat  similar 
to  the  man  who  packs  his  grub  upon  his  back  on  a  long 
trip.  Each  day  makes  the  load  lighter.  The  plane, 
however,  lightens  its  load  at  the  rate  of  over  700  lb. 
per  hour  of  flight.  The  man  on  foot  lightens  his  pack 
at  the  rate  of  4  lb.  per  day.  His  limit  of  travel  is  con- 
fined to  about  10  days ;  the  flight  limit  of  the  plane  is 
somewhat  less  than  a  day,  unless  fuel  and  oil  are  re- 
plenished. 

The  arrangements  of  the  flight  and  its  execution  re 
quire  no  repetition  here.     It  is  sufficient  to  say  that  the 
whole  project  was  carried  out  in  a  way  that  sustains 
the  excellent  reputation  of  our  Navy  men. 


Goethals  Awarded  John  Fritz  Medal 

PRAISE  and  high  honors  have  been  accorded  General 
George  W.  Goethals  since  the  completion  of  the  Pan- 
ama Canal,  and  he  has  enjoyed  in  exceptional  degree 
the  esteem  and  confidence  of  the  American  public,  and 
is  secure  in  his  reputation  in  foreign  countries,  but  the 
recent  award  of  the  John  Fritz  Medal  records  pi-ofes- 
sional  recognition  of  a  great  professional  achievement. 
In  honoring  the  General,  engineers  conferred  honor  on 
themselves  and  on  their  profession. 

General  Goethals  possesses  in  an  unusual  degree  that 
which  all  engineers  recognize  as  being  necessary  to  the 
achievement  of  success — character.  Another  distin- 
guishing attribute  of  Goethals  is  his  steadfastness  of 
purpose.  This  was  strikingly  illustrated  when  the  land- 
slide occurred  at  Culebra  in  1915,  necessitating  the 
closing  of  the  waterway.  General  Goethals  immediately 
changed  his  plans  for  leaving  his  post,  assumed  the  full 
responsibility  of  repairing  the  damage,  remained  in 
Panama,  and  completed  the  big  job. 

The  Panama  Canal  is  a  monument  to  the  confidence, 
courage,  and  patience  of  a  man  whose  merit  equals  his 
reputation. 

Roadbuilding  in  Mining  Districts 

TRANSPORTATION  is  one  of  the  most  important 
problems  with  which  the  mining  industry  has  to 
contend.  The  advent  of  the  motor  truck  brought  the 
far-off  district  nearer  the  main  traffic  lines,  but  it  also 
brought  into  prominence  the  vital  necessity  of  good  road 
construction  as  a  necessary  condition  for  the  operation 
of  motor  trucks.  Mining  interests  in  the  different 
states  should  combine  to  bring  the  needs  of  the  in- 
dividual mining  districts  in  the  matter  of  new  roads 
and  the  improvement  of  old  roads  to  the  attention  of 
the  road  departments  of  the  various  states.  It  is  esti- 
mated that  the  expenditures  for  highway  work  during 
the  current  year  will  amount  to  $500,000,000.  A  con- 
siderable proportion  of  this  sum  ought  to  be  expended 
in  increasing  the  accessibility  of  our  mining  districts, 


particularly  those  which  have  been  neglected  by  the 
railroads.  Only  by  concerted  action  can  the  miners  hope 
to  secure  a  fair  apportionment  of  this  sum  and  a  recog- 
nition of  the  fact  that  the  industry  they  represent 
deserves  consideration  in  the  matter  of  improved  trans- 
portation facilities. 


BY  THE  WAY 


"Come  'ere,  m'son,"  said  Cap'n  Dick,  "I  wants  to  show 
thee  sumthin'.  W'ot's  think  on  this  'ere  stope?  Neat, 
isn't  un?  An,  dam-me,  thee'll  fin'  un  that  way  mos'  o' 
tha  time.  An',  min'  you,  these  chaps  'oo's  workin'  'ere 
on  this  contrac'  is  doin'  'andsome.  'Ere's  tha  tool  box, 
locked  h'up  as  nice  as  you  please;  see  they  bloody  'ead- 
poles  in  tha  back;  timber  wedged  h'up — h'evrything  as 
tidy  as  can  be  an'  as  'andy  as  a  pocket  in  a  shirt.  Two 
o'  they  chaps  'oo  works  'ere  is  'eaded  for  shif  boss 
jobs,  an'  t'other  figgers  as  'ow  'e's  gawin'  to  "one  o' 
these  colleges  come  next  fall.  Dam-me,  do  my  'eart 
good  to  see  they  young  chaps  gettin'  on,  for  I  tell'e, 
m'son,  with  h'all  this  'ere  h'improved  machinery  an' 
such,  man  mus'  'ump  'imself  to  keep  gawin'.  Back  long 
we,  w'en  I  started,  we  'ad  nothin'  but  single-  an' 
double-jackin'  an'  a  bloody  lot  o'  mules  to  drag  h'out 
cars  to  tha  shaf.  An'  naow  if  thee  doesn't  'ave  h'air 
drills  an'  these  'ere  h'electric  motors,  thee's  got  no  mine, 
jus'  a  ole'  in  tha  groun,'  m'son."  D.  E.  A.  C. 


Every  mining  region  where  fortunes  have  been  made 
or  are  in  the  making  constitutes  a  favorable  zone  for 
what  might  be  called  "secondary  enrichment  of  romantic 
literature" ;  yet  even  if  some  of  the  stories  lack  positive 
confirmation  they  offer  a  means  of  spurring  the  im- 
agination of  youthful  adventurers  who  will  be  the  im- 
portant mining  men  of  future  years.  Africa  teems  with 
little  yarns  that  seldom  get  into  print;  though  some 
have  been  published  in  spite  of  the  proverbial  tacitur- 
nity of  Britons.  In  the  South  African  Mining  Jouryial 
of  Mar.  18,  1911,  it  is  related  that  a  character  lovingly 
spoken  of  as  "Old  Hartley"  once  had  the  good  fortune 
to  shoot  a  large  bull  elephant.  As  the  giant  pachyderm 
writhed  about  in  dying  agony,  the  tusks  turned  up  con- 
siderable ground.  Hartley  became  interested  in  the 
appearance  of  the  soil  and  panned  some  of  it.  He  found 
that  it  was  worth  while,  and  that  discovery  marked  the 
beginning  of  a  goldfield.  Youth  should  remember  the 
advice  of  a  fabled  colored  preacher  in  connection  with 
a  dissimilar  incident  in  one  of  his  sermons,  which  may 
be  paraphrased  as  "De  good  Lord  ain't  gwine  to  furnish 
an  elephant  fo'  ebery  prospector."  But  listen !  The 
natives  of  Africa  tell  of  a  fearsome  monster,  half  ele- 
phant and  half  dragon,  that  is  said  to  inhabit  the  vast 
swamps  of  Northern  Rhodesia.  From  the  descriptions, 
it  seems  to  fit  palaeontologists'  idea  of  the  brontosaurus. 
A  traveler  named  Menges  is  credited  with  fixing  the 
habitat  of  the  beast  as  being  near  the  headwaters  of 
the  Lunga  and  Kafue  rivers.  Carl  Hagenbeck,  the 
famed  animal  collector,  not  only  believed  the  tales  but 
sent  an  expedition  to  secure  a  specimen,  dead  or  alive. 
The  hunt  failed,  owing  to  fevers  and  attacks  by  hostile 
natives.  Hagenbeck,  in  his  book  "Beasts  and  Men," 
stated  that  he  hoped  yet  to  prove  that  the  animal  ex- 
ists. If  it  does,  there  is  still  a  chance  for  the  fellow 
who  likes  sport  but  is  too  lazy  to  dig. 
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^Personals 


C.  A.  Heberleln.  of  Xacoxarl.  Mexico,  ex- 
l^ects  to  be  In  New  Vork  until  June  1. 

n.  W.  Shttnkn  is  now  manager  of  the 
Rio  PLita  Mininc  Co.  property  near 
Cuazapares.   Chihuahua.   Mexico. 

.tlarion  U  Thoma.  is  in  Chnrry  Creek. 
Nev..  and  is  not  expected  in  Xew  \orl<  until 
tlie  latter  part  of  June. 

H  C.  Carlisle  of  The  Pas.  Manitoba,  ex- 
pects to  be  In  New  York  City  at  the  Buck- 
ingham Hotel  until  atwut  June  10. 

D.  H.  Forbes,  manager  of  the  Teck 
HuKhes  Mine,  Kirkland  Lake,  is  in  the 
Wellsey  HospitaJ,  Toronto,  recovering  from 
an  attack  of  pneumonia. 

T.  J.  Harwood,  formerly  of  the  LaRose 
mine.  Cobalt,  was  in  Toronto  to  attend  the 
lri.Tl  of  the  O'Brien  mines  vs.  the  LaRose 
mines. 

4ohn  H.  Banks  &  Son.  formerly  at  61 
Broadway  and  10  Old  Slip,  have  removed 
thfir  office  and  laboratories  to  IS  John 
Street 

Donald  F.  Irvin.  mining  and  metallurgi- 
cal engineer,  writes  from  Antofagasta. 
•  •hile.  on  May  1  that  at  the  present  time 
he  will  be  on  a  trip  into  Bolivia  and  Peru. 
(  .  K.  .VUdam-i,  former  manager  of  the 
Ray  Hercules,  now  is  in  west  Texas,  rep- 
resenting a  group  of  Arizona  men  in  oil 
in\"cstments. 

II.  H.  Stont  has  resumed  his  former  posi- 
tion as  superintendent  of  the  Copper  Queen 
smeltery  at  Douglas.  Ariz.,  after  serving 
with  the  engineers  in  France,  with  the  rank 
of  lieutenant  colonel. 

W.  H.  Millfw.  president  of  the  Rio  Plata 
Mining  Co ,  and  A.  Nesb^tt  have  returned 
to  Xew  York  .after  a  visit  to  the  company's 
property  at  Guazapares.  Chihuahua.  Mex- 
ico. 

H.  W.  Kitson  is  making  a  geological  sur- 
vev  for  the  Iron  Cap  Copper  Co.  at  Globe, 
Anz  .  in  connection  with  the  Apex  litigation 
t  ."..en  this  company  and  the  Arizona 
<  rip.rcial  Mining  Co..  which  also  in- 
lolv.s  water  rights. 

r..  O.  Danr  expected  to  sail  on  May  28 
lor  Eirazil.  accompanied  by  John  Boyd  ajid 
Charles  8.  Mnrgon.  He  plans  to  go  up  the 
Am.izon  into  Bolivia  and  will  be  gone 
about  four  months. 

I.leat.  B»rnord  H.  Lanhjr  has  returned 
from  service  abroad  with  the  316th  Kngl- 
n«frs,  A  K  F.  and  has  resumed  his  former 
association  with  Mowry  Bates,  petroleum 
and   mining  g.  wilogist.   Tulsa.   Okla. 

D.  < .  Willliinis.  of  the  Western  Rxplora- 
tJon  Co..  is  in  Kingman.  Arizona,  making 
preliminary  arrangements  to  unwater  the 
Piores  mine,  in  the  Cerbat  Range.  Mo- 
have County.  Arizona. 

rnpl.  O.  R.  De  Itenne,  on  the  staff  of  the 
Chlef^  Engineer.  2nd  Army.  A.  E  F .  for- 
merly of  Guanajuato.  Mexico,  has  returned 
lo  the  fnited  Stales  after  2ii  months'  serv- 
k^  In  France.  He  will  reestablish  himself 
In  mining  engineering. 

F.  4nlln«  Fnlw.  oil  geologist,  of  New  York 
«nd  Tulsa,  expected  to  sail  on  May  29.  for 
London.  He  will  tie  gone  for  three  months. 
navInK  been  designated  by  the  Zionist  Or- 
ganization of  America,  together  with  as- 
sistants, to  make  scientific  investigations 
In  Palestine.  The  work  will  l>e  non-com- 
merclal  In  character 

4nhn  I».  Ryan.  Cornellns  *".  KeBi-r.  and 
Banjamin  B  Tha.ver  were  re-el.rl.  d  di- 
rectors of  the  Anaconda  Copper  Mining 
Co  at  the  annual  meeting  of  str>r*(holders 
In  Butte.  Mon'  on  May  21  Mr.  Ryan 
and  Mr  Th-iyr  made  nn  Inspection  of  the 
Anaconda    pr'iperties   during   the   wec4(. 

prnfroor.  Isml.m  Kiid  r»rl~.n.  '.f  the 
Minn.  ■  li'iK 

the    p.  -ne 

their  "-k 

Thev   .11  niine. 

In   Mlbblng.   stu'lynE    'ti-    .jt'I.  rgro.md    lay- 
out. 

r    n    rttlmrwnod.  ^^  "•<-  W'—f-m  V.rv^nrn- 


Barb  < 

rir,  aoTlBles,  of  Du- 

luth  "n     the     .lonen    A 

laugh''  i-,i.r..!io  ihe  Rolling  Mill  mine, 
at  Negaiinee.  Mich  The  Rolling  Mill 
shipped  ^sn.noo  lono  during  1">I<!  ond  has  a 


capacity  of  Si'O.ooo  tons.  It  was  idle  dur- 
ing 1917   and   1918. 

F.  M.  Townsend,  H,  X,  Waller,  D.  C,  Wil- 
liams, t  ,  O,  KllinKwa.><l.  and  H,  W,  Mi>ore, 
all  of  Los  Angeles,  Calif,  have  formed  an 
association  under  the  firm  name  of  the 
Western  Kxploration  Co.,  with  omces  at 
910  Higgins  Bldg.  Los  Angeles.  C.  O. 
Elllngwood  Is  secretary  and  financial  agent 
of  the  company,  and  H.  W.  Moore  is  the 
engineer. 

S,  B,  Kuton  of  Dover.  X.  J.,  registered 
at  the  Xew  York  olHce  of  the  American 
Institute  of  Mining  and  Metallurgical  En- 
gineers during  the  month.  Other  regis- 
trants were:  E.  O.  Dane,  Philadelphia; 
Jav  P,  Wood,  Xew  York :  Sherman  Katon, 
Smithport.  N.  C.  :  H.  Foster  Bain,  Washing- 
ton, D.  C.  ;  .1.  B,  Patterson,  Allenlown. 
Penn.  ;  A.  B.  Hardie,  Phil.idelphia ;  E. 
Fleming  L'Kngle,  Joplin,  Mo.  :  Rudolph 
Gahl,  Denver :  C.  Vey  Holman,  Mame. 
and  Henry  A.  Tobelroann,  Ajo.  Arizona. 

Judge  E.  H.  Gary,  chairman  of  the  V.  S 
Steel  Corporation,  and  other  officials  of  the 
corporation,  accompanied  by  G.  O.  Craw- 
ford, president  of  the  Tennessee  Coal.  Iron 
&  R.R.  Co..  visited  Mobile,  Ala.,  on  May 
15.  The  day  was  spent  in  inspecting  the 
plant  of  the  Chickasaw  Shipbuilding  Co.. 
subsidiary  of  the  Tennessee  company,  where 
four  9600-jton  ships  are  under  construc- 
tion. Judge  Cary  and  party  spent  the 
Ifith  in  Pirmingham,  visiting  some  of  the 
various  plants  of  the  Tennessee  comp:iny. 


Industrial  News 


Obituary 


Leighton  Stewart  died  of  pneumonia  on 
May  21  in  San  Francisco  Mr.  Stewart 
was  a  mining  engineer  with  otiices  at  42 
Broadwav.  X'ew  York,  and  during  the  war 
served   with   the  C.in.idian  engineers. 


Societies 


; mrnBra..i..n..mmra.m,? 

Kulnth  Kregineers-  Clul.  held  the  regular 
meeting  May  19  and  enjoyed  a  lecture  and 
a  moving  picture  detailing  the  electrifica- 
tion of  the  Chicago.  Milwaukee  &  St  Paul 
R.R.  W.  H  Hoyt,  delegate  of  the  club 
to  <iigineers'  conferonce  recently  held  in 
Chicago,  reported  on  the  proceedings  of 
the  conference. 

The  Mining  and  Mrtallorgical  Society  o( 
Amwlra,  .New  York  Section,  will  hold  a 
meeting  at  the  Columbia  University  Club, 
4  West  43rd  St.  on  June  5.  The  subject 
of  discussion  will  be  "Economic  Aspects  of 
Ihe  Labor  Situation."  Clinton  II.  Crane, 
president  of  the  St.  Joseph  Lead  Co.  and 
Walter  R  Ing.alls  will  speak.  ;uid  continua- 
tion of  the  spirited  discussion  of  the  last 
meeting  is  desired.  Dinner  will  be  served 
promptly  at   7    p.m. 

r.mtlnewrs*  Club  of  Northern  Minnowitti 
lield  the  final  meeting  before  the  summer 
adjournment  at  Eveleth  on  May  'J  I  H  H, 
HIndshaw.  who  Is  In  charge  of  the  expert; 
ments  being  conducteil  by  the  state  with 
regard  to  huge  pent  reserves  of  Minnesota, 
read  an  Interesting  pnp.r  on  that  subject 
Details  were  completed  for  the  entertain- 
ment of  the  national  convention  of  the 
American  Society  of  Engineers  which  will 
adjourn  from  Mlnnea|K)lis  to  the  MesabI 
range  on   June  20. 

F.nglneers'  Sortety  of  Western  Pennsyl- 
vania held  a  Joint  meeting  with  the  Pitts- 
burgh Section.  Heat  Trenlers'  Research  .So- 
ciety, on  Mnv  2"  The  subject  of  the  paper 
presented  was  "Notes  on  Heat  Treatment 
of  Steel."  by  T  D  Lynch,  research  engi- 
neer of  the  Westlnghouse  Electric  and 
Manuf.acturliie  Co.  E.ist  Pittsburgh.  Penn 
The  paper  was  lllusiraleil  by  lantern  slides 
On  June  7  nn  Inspection  trip  through  the 
plants  of  the  Republic  Iron  and  Steel  Co.. 
at   ■JToungstown,   will  be  made. 

Amerlran  Instltnle  of  FIretrlral  F.n«|. 
neers  elected  Calvert  Townley  president  at 
the  annual  business  meeting  held  on  May 
Ifi  In  New  York  Cllv  Mr  Townley  Is 
nsslst  int  to  Ihe  president  of  Ihe  Westing- 
house  Kle.tric  and  Manufacturing  Co  He 
was  l.orn  Oct  ID.  ISR4.  In  Cincinnati.  Ohio. 
i,i,d      -.^..^      Kr..lM.t..I      frniii      tti..      S'l.^niehl 

■    ■    '  ing 

He 
".'■  w 
i.-nt 
•iMH  M.ii  ..f  .\.  A    v.>rk, 
c    first     vice-president 
I     Railway    Co.       (after- 
•  Co  ).  president  of  the 
Iji.  1,-1"  mi- ■    ,v    Wi..inlng   'Valley   RR    Co., 
and    vlre-presidrnt   of   the   Niagara,    Lock- 
port  ft   Ontario   Power  Co,  , 


standard  Kleclrir  and  Klevator  Co,,  of 
Baltimore,  has  secured  the  services  as  sales 
manager  of  M.  H.  Jones,  who  has  been 
connected  with  the  Westinghouse  Electric 
and  Manufacturing  Co.  for  the  last  15 
vears  as  assistant  to  the  manager  of  Phila- 
delphia  district. 

The    -Metal    &    Thermit    Corporation,    New 

York,  has  issued  a  folder  entitled  "How 
Thermit  Healed  My  broken  Jaw,  "  which 
Illustrates  the  operations  involved  in  mak- 
ing a  thermit  weld  on  the  13J-ton  broken 
upper  jaw  of  an  alligator  shear  used  by 
Joseph  Joseph  &  Pros.  Co.,  Modens,  Penn. 
The  break  welded  was  80  in.  in  length  and 
varied  from  4J  to  23  in.  in  thickness. 

.\merican  Spiral  Pipe  Works,  Chicago, 
has  recently  issued  a  "Production  Book" 
containing  many  photographic  reproduc- 
tions of  various  lines  of  manufacture.  The 
announcement  states  that  this  book  is  par- 
ticularly interesting  from  an  engineering 
and  industrial  standpoint  and  clearly  illus- 
trates the  advancement  in  the  manufac- 
ture of  corrugated  steel  furnaces,  large- 
diameter  lap-welded  steel  pipe,  spiral  riv- 
eted pipe,  forged-steel  fianges  and  forged- 
steel  boiler  nozzles.  Copy  of  this  book  will 
be  mailed  upon  request. 

The  Allied  Machinery  Company  of  Amer- 
ica has  increased  its  capital  stock  to  $5.- 
nnn.nnn.  This  was  made  necessary  by 
the  decision  of  the  American  International 
Corporation  to  group  all  of  its  machinery 
export  selling  subsidiaries  under  one  head. 
This  move  has  in  view  the  complete  ab- 
sorption of  the  Allied  Construction  Ma- 
chinery Corporation  by  the  Allied  Ma- 
chinery Company  of  America.  The  .\llied 
Machinery  Company  de  France  and  the 
Allied  Machinery  Company  d'ltalia  will 
retain  their  corporate  entities,  but  their 
parent  corporation  will  be  the  Allied  Ma- 
chinery Company  of  .\merica.  rather  than 
the  .\merican  International  Corporation,  as 
before.  This  is  also  true  of  the  Home 
Company.  Ltd..  of  Japan,  which  was  pur- 
rhased  early  in  the  year  by  the  American 
International  Corporation.  All  shares  of 
the  .\llled  Machinery  Company  of  America 
will,  as  before,  be  owned  by  the  American 
International    Corporation 

The  Allied  Machinery  Company  of  Amer- 
ica was  formed  in  1911  by  interests  as- 
sociated with  the  National  City  Bank  of 
New  York,  to  sell  machine  tools  In  Europe. 
In  1916  it  was  taken  over  by  the  American 
International  Corporation,  which  Immedl- 
ntelv  set  about  to  expand  and  organize  the 
business  on  a  large  scale  The  business 
has  increased  rapidly,  and  today  the  com- 
pany is  operating  in  14  countries.  J.  W. 
Hook  will  continue  as  president  of  the  Al- 
lied Machinery  Company  of  America,  in 
general  charge  of  the  business  F.  A. 
Monroe,  s  T.  Henry,  and  T  O  Nee  have 
been  elected  vice-presidents.  Mr.  Monroe 
is  in  charge  of  the  administrative  affairs 
of  the  company.  Mr  Henry  In  charge  of 
.sales  and  advertising,  and  Mr.  Nee  Is  at 
present  in  Japan  devoting  his  attention  to 
the  affairs  of  the  Home  Company.  Ltd.  R 
P.  Redier  Is  general  sales  manager,  with 
headquarters  at  Paris. 


r      "  Trade  Catalogs 

Mineral  Cnlle<-llon.  O  S.  Scott.  20 
Nassau  St  .  New  York  City,  has  Issued 
pamphlet  descriptive  of  a  low-cost  minenil 
eolleelinn.  comprising  IIS  specimens,  all 
Ihe  Important  ores  being  represented.  This 
collection  Is  designed  to  meet  the  need  of 
the  mining  engineer  or  of  anyone  desiring 
a    cabinet     mineral    collection. 

Fans,  mowers,  and  Exhausters.  Buffalo 
Fnrite  Co .  Buffalo,  N,  Y,  Section  400 ; 
S  \  «:  31  pp.;  Illustrated.  Descrllies  the 
ilesiKU  and  structural  details  of  "Buffalo" 
f.in«  blowers,  and  exhausters  Included 
;inii>ng  the  types  are  experimental  blowers. 
pri  ■^■-■urc  blowers,  volume  blowers  and  ex- 
liin-i.rs,  gas  and  acid  fume  exhausters, 
standard  mill  exhausters,  and  double  stand- 
ard r.  v.  rslhle  mill  exhausters  .\  descrip- 
tion of  miniature  conol.lal  electric  disk,  and 
pullev  propcllor  fans,  slide  pattern  blast 
gates,  and  dust  and  refuse  collectors  Is  also 
Included 

Cnnrenirallnc  Mnrhlnrry  and  Kqaipmenl. 
Allls-Chnlmers  Maniifncluring  Co.  Mil- 
waukee. Wis  Callog  107;  8  x  lOJ ;  112 
pp.  :  Illustrated.  The  bulletin  Is  Intended  to 
describe  as  tar  as  possible  the  latest  types 
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and  designs  of  mathinerv  to  meet  the  de- 
mands of  modern  practice.  Most  attention 
is  given  to  tliose  machines  which  are 
recognized  as  standard  and  which  have 
shown  the  greatest  progress.  The  catalog 
is  well  illustrated  and  is  of  interest  to 
mining  and  metallurgical  men,  as  it  con- 
tains flow  sheets,  plans,  and  photos  of  re- 
cent installations  of  well-known  mining 
companies.  The  treatment  of  a  large  vari- 
ety of  ores  is  described  and  a  number  of 
valuable  tables  of  technical  data  are  in- 
cluded. 

"C-H  Electric  Soldering:  Irons  and  Hand 
Tools,"  Cutler-Hammer  Mfg.  Co.  Milwaukee, 
Wis.  Folder.  S  pp.  ;  3J  .x  6.  Illustrates  and 
describes  standard  sizes  of  electric  hand- 
soldering  irons  and  calls  attention  to  an 
automatic  soldering  iron  rack  and  a  new 
C-H  soldering  fixture.  The  automatic  rack 
is  a  small,  complete  switchboard,  which 
may  be  mounted  on  the  wall  or  a  machine 
within  convenient  reach  of  the  workman, 
and  provides  a  definite  place  for  the  iron 
when  not  in  use.  It  automaticallv  prevents 
overheating  of  a  soldering  iron,  prolongs 
Its  life,  and  increase.^:  the  working  value  of 
the  iron.  The  new  soldering  fi.xture.  which 
was  illustrated  and  described  in  a  previous 
issue  of  the  "Journal."  facilitates  certain 
soldering  operations  where  the  manufac- 
turing processes  permit  bringing  the  object 
to  be  soldered  to  the  iron.  The  pamphlet 
also  makes  mention  of  the  C-H  current 
regulator,  and  the  C-H  Seventy  Fifty 
Switch,  which  may  be  installed  on  the  cord 
of  any  soldering  iron  and  permits  easy 
current  control.  Prices,  dimensions,  and 
other  data  are   included. 

Remco  Redwood  Pipe.  Redwood  Manu- 
facturers' Co.,  Hobart  Bldg.  San  Francisco  : 
6  X  9;  116  pp.:  illustrated  Catalog  IX, 
replete  with  information  both  in  general 
and  tabulated  data  for  accurate  calcula- 
tions on  the  use  of  wood  pipe  as  a  closed 
conduit  for  conveying  water.  The  intro- 
di:ction  is  an  interesting  history  of  the 
development  of  this  product,  from  the  prim- 
itive efforts  of  burning  a  hole  in  a  straight 
log  to  the  present  modern  steel-banded 
wood  stave  pipe  as  used  by  49  cities  for 
water  supply  and  by  the  U.  S.  Government, 
which  received  since  1917  2.311.797  lineal 
feet  of  Remco  pipe.  4  in.  to  48  in.  diameter, 
for  use  in  73  Army  camps  and  of  which 
lfi9.000  ft.  was  shipped  to  France. 


The  three  tj-pes  of  pipe,  continuous  stave, 
machine  banded,  and  bored  and  the  quality 
of  timber  used,  with  a  description  of  pipe 
fittings,  are  described  in  the  first  pages. 
The  principal  uses  of  wood  pipe,  including 
main  supply  lines,  power  plants,  irrigation 
systems,  mine  drainage,  hydraulicking  and 
sluicing,  and  sewage  disposal,  are  discus- 
sed, giving,  in  many  cases,  the  location  of 
installations. 

The  last  half  of  the  catalog  contains 
an  unusual  number  of  tables,  the  princi|)al 
ones  dealing  with  friction  loss  in  small 
pipe,  shipping  weights  in  lb.  per  lineal  foot', 
approximate  freight-car  capacity,  maximum 
allowable  curvature,  pressure  allowance  in 
design,  water-wheel  tables,  power  and  speed 
for  direct-driven  centrifugal  pumps,  and 
pressure  conversion.  Definitions  of  hy- 
draulic engineering  terms  and  methods  of 
calculation  of  flow  are  also  presented.  The 
table  of  contents  is  arranged  alphabetically, 
V.  hich  makes  the  catalog*  a  valuable  source 
«f   reference  of   tedmical   data. 


New  Patents 


United  States  patent  specifications  may 
be  obtained  from  "The  En,gineering  and 
Mining  Journal"   at   25c.   each. 

Air  fift — Apparatus  for  Elevating 
Fluids  by  Compressed  Air.  Herbert  T. 
Abr.ams,  Orange,  N.  J.,  assignor  to  Inger- 
soU-Rand  Co.,  Jersey  City,  N.  J.  (U.  S.  No. 
1,302,268  ;    Apr.    29.    1919.) 

AIlo.v  Steel,  Process  of  Making.  .\lan 
Kissock.  Tucson,  Ariz,  (U.  S.  No.  I,3u0,- 
279  ;  Apr,    15,   1919.) 

Alum — Process  of  Preparing  Iron-free 
Alum.  Frederick  Laist,  Frederick  F.  Frick 
and  Robert  S.  Oliver,  Anaconda,  Mont.,  as- 
signors to  Anaconda  Copper  Mining  Co., 
Anaconda,  Mont.  (U.  S.  No.  1,300.418; 
.A.pr.    If,,    1919.) 

.Mumina — Process  of  Preparing  Alumina. 
Frederick  Laist,  Frederick  F.  Frick  and 
'Robert  S.  Oliver,  Anaconda,  Mont.,  as- 
signors to  Anaconda  Copper  Mining  Co.. 
Anaconda.  Mont.  (U.  S.  No.  1,300.417 ; 
Apr.   15,  1919.) 


.Vlunite — Process  of  Treating  Alunite. 
Roy  Cross,  Kansas  City,  Mo.,  assignor  to 
F.  H.  Thwing,  Kansas  City,  Mo.  (U.  S.  No 
1.301.394  ;  Apr.   22,   1919.) 

Bessemer  Converter.  Albert  Rommelaere, 
South   Vancouver.   B.   C,      (U.  S.  No.   1,299,- 

034  ;   Apr.    1,    1919.) 

Silver-Ore  Treatment — Process  for  Ex- 
tracting Silver  from  Ore  Containing  Man- 
ganese Dioxide.  Martinus  H.  Caron,  Wel- 
tevreden,  Java,  D.  E.  I.,  assignor  to  Re- 
search Corporation,  New  York,  N.  Y.  (U. 
S.   No.   1,298,454;  Mar.  25,   1919.) 

Sinterine  Ignition  Process.  Charles  W. 
Adams,  Jr..  Murray,  Utah,  assignor  to 
American  Smelting  and  Refining  Co.  (U.  S. 
No.   1,299,892;  Apr.   8,   1919.) 

Steel — Process  of  Heat  Treatment  of 
Steel.  Federico  Giolitti,  Turin,  Italy,  as- 
signor to  Societa  Anonima  Italiana  Gio. 
,\nsaldo  &  C.  Genoa,  Italy.  (U.  S.  No. 
1.296,649  ;   Mar.    11,    1919.) 

Thickening  and  Separating  Solids  from 
I^iquids,  Apparatus  for.  John  A.  Traylor, 
Salt  Lake  City,  Utah.  (U.  S.  No.  1,299,872; 
Apr.   8,   1919.) 

Tungsten — Metal  and  Its  Manufacture. 
Aladar  Pacz.  Cleveland,  Ohio,  assignor  to 
General  Electric  Company.  (U.  S.  No.  1,- 
299,017  ;   Apr.    1,    1919.) 

White  Lead — Process  of  Manufacturing 
Certain  Lead  Products.  William  P.  Thomp- 
son, Liverpool,  England.  (U.  S.  No.  1,297,- 
934  ;  Mar.    IS,   1919.) 

Zinc — Electrolytic  Refining  of  Metallic 
Zinc-Bearing  Materials.  Charles  H.  Aldrich 
and  John  K.  Bryan,  Baltimore,  Md.,  as- 
signors to  Electrolytic  Zinc  Co.,  Inc.,  New 
York,  N.  Y.  (U.  S.  No.  1,299,414;  Apr.  8. 
1919.) 

Zinc — Method  of  Producing  Blue  Powder. 
Frederick  F.  Farnham,  Fairooks,  Penn.,  as- 
signor to  National  Metal  Molding  Co.,  Pitts- 
burgh, Penn.  (U.  S.  No.  1,299,445  ;  Apr.  8, 
1919.) 

Zinc — Method  of  Refining  Volatile  Metals. 
Sven  Huldt,  Stockholm,  Sweden.  (U.  S.  No. 
1,298,722  ;  Apr.   1,   1919.) 

Zinc  Kettle.  John  G.  Granberg,  Becke- 
meyer.  111.  (U.  S.  No.  1,298,692  ;  Apr.  1, 
1919.) 
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SAN  rR.VNClSCO — May  21 

The  Rate  of  Assessment  levied  to  sup- 
port the  work  of  supervision  of  drilling 
operations  in  California  oil  fields  so  as  to 
prevent  damage  to  the  fields  by  water  or 
other  causes  is  based  upon  the  amounts  of 
oil  and  gas  produced  in  the  proved  oil  land. 
The  rate  for  the  coming  year  amounts  to 
?. 001076  per  bbl.  of  oil.  or  10,000  ou.ft.  of 
gas  produced,  and  $0,137  per  acre  of  proved 
oil  land.  The  amount  to  be  collected  is 
$123,000.  about  ?6noo  less  than  the  total 
assessment  for  last  year. 

Mammoth  Smeltery  of  the  United  States 
Smelting,  Refining  and  Mining  Co.  at  Ken- 
nelt,  Sha.sta  County,  Calif.,  shut  down  for 
an  indefinite  period  on  May  15,  1919.  after 
what  was  evidently  a  serious  attempt  on 
the  part  of  the  ofRcials  of  the  company 
to  continue  operations,  even  though  doing 
so  at  a  loss.  The  direct  cause  of  the  shut- 
down was  the  refiisal  of  a  small  percent- 
age of  the  employees  to  work  under  thi- 
reduction  of  50c.  a  day,  made  by  the  com- 
pany in  February  of  this  year.  No  at- 
tempt was  made  to  get  strike  breakers  and 
employ  guards  to  continue  operations,  al- 
though ordinary  employment  agencies  were 
used  in  trying  to  fill  the  places  made  vacant 
by  the  men  who  quit.  These  men  were 
mechanics  employed  at  the  smeltery  and 
included  the  machinists,  boilermakers,  and 
train  crews,   in  all  36  workmen. 

Comstnck  Northend  Production  for  the 
first  half  of  May  and  including  last  three 
days  in  April  totaled  approximately  $40.- 
000,  or  an  average  of  $13,300  per  week. 
The  total  for  the  complete  month  of  ."Vpril. 
as  shown  by  bullion  shipments  from  the 
Mexican  mill,  was  $62.nno.  an  average  of 
S15.500  a  week.  The  ore  comes  from  Con- 
solidated Virginia  and  Ophir,  and  in  May 
the  average  per-ton  value  as  shown  by 
the  mill  returns  varied  from   $23   to  $26   in 


Consolidated  Virginia  and  $19  to  $30  in 
Ophir.  A  feature  of  the  first  weekly  re- 
I.iort  in  Jlay  was  the  record  of  mine-car 
samples  of  Consolidated  Virginia  ore  run- 
ning .$60.88  to  $2788.20;  other  cars  sampled 
■"lOOO  a  ton.  "These  figures,  of  course,  are 
exceptional,  but  the  ore  holds  up  to  high 
milling   return. 

The  New  Richfield  Oil  Field  in  Orange 
County  has  already  given  encouraging  re- 
sults through  the  operation  of  the  Union 
Oil  Co.  on  the  Chapman  lease  and  the 
Standard  Oil  Co.  on  the  Kraemer  lease.  A 
revised  map  showing  development  in  the 
Richfield  field  to  ."^pr.  15,  1919,  is  now 
ready  for  distribution.  This  area  is  in- 
cluded in  State  Mining  Bureau  Map  4,  of 
the  Whittier  Fullerton  fields,  which  also 
includes  Olinda.  Brae  Canyon.  Puenta 
Hills,  and  East  Coyote  fields.  State  Min- 
ing Bureau  Map  5.  of  Whittier  Fullerton 
fields,  including  Wliittier,  West  Coyote,  and 
Montebello  fields,  is  also  revised  to  Apr.  15, 
1919,  and  on  sale.  It  should  be  noted  that 
the  area  of  development  in  Orange  County 
adjoining  the  town  of  Richfield  has  been 
officially  designated  as  the  Richfield  field. 
There  has  been  some  confusion  over  the 
use  of  the  name  "Kraemer."  because  of 
certain  "wild-cat"  operations  under  a  simi- 
lar name  in  San  Bernardino  County. 

r.    S.    Bnrean    of    Mines    Has    Withdrawn 

from  the  conjunction  work  with  the  mines 
division  of  the  California  State  Industrial 
Accident  Commission.  Mine  inspection  will 
now  be  conducted  solely  by  the  state  Dur- 
ing the  joint  conduct  of  the  mines  division 
by  the  Bureau  of  Mines  and  the  Industrial 
.'Occident  Commission  the  work  has  been  so 
well  organized  and  the  di\'ision  is  so  firmly 
established  that  the  aid  of  the  Bureau  of 
Mines  is  not  really  essential.  But  the  en- 
tire work  of  mine  safety  and  inspection 
should  have  been   placed   in   the  State  Min- 


ing Bureau  in  the  beginning.  The  data 
collected  by  the  mine  inspectors  are  largely 
duplicated  by  field  assi.stants  of  the  State 
Mining  Bureau.  Not  only  is  the  cost  of 
gathering  these  data  thus  unnecessarily  in- 
ereased,  but  the  placing  of  records  in  two 
distinctly  separate  bureaus  is  an  incon- 
venience and  annoyance  to  mining  men. 
In  fact,  tile  inining  public  has  but  small 
knowledge  of  how  much  or  how  little  of 
such  records  are  .available  for  public  in- 
spection. Both  these  departments  are  of 
great  value  to  the  mining  industry,  and 
their  value  could  be  largely  enhanced  if 
they  were  placed  together  under  a  com- 
petent director  with  the  aid  of  trained  as- 
sistants. 

BUTTE,  MONT. — May  84 

No  Moone'.v  Protest   Strike  will  be  called 

by  the  engineers'  union,  ':he  chief  labor 
organization  in  the  Butte  district.  The 
question  was  decided  by  .a  three  to  one 
vote  on  a  proposal  to  join  in  a  country- 
wide demonstration  on  July  4.  to  last  for 
four  days.  The  action  of  the  engineers 
decided  the  issue  as  far  as  Butte  is  con- 
<"erned.  The  machinists'  union  voted  to 
have  nothing  to  do  with  the  movement. 
Electricians  voted  to  strike  four  days,  but 
unless  the  engineers  supported  them  their 
action  is  without  effect. 

Ana4'onda  Copper  Mining  Co.  is  ap- 
parently indisposed  to  increased  produc- 
tion, particularly  of  copper  ore,  until  the 
metal  surplus  shows  marked  reduction. 
However,  this  corporation  is  increasing 
somewhat  its  development  program  and 
placing  its  properties  in  position  to  take 
full  advantage  of  any  improvement  in  metal 
conditions.  During  the  lull  In  operation  the 
company  is  fireproofing  shafts  and  stations 
and  doing  improvement  work  which  was 
impossible    to    accomplish    during    the   war. 
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when  the  Bovernment  was  calling  for  a 
maximum   copper   output. 

The  large  orebody  on  the  500  level  of  the 
Orphan  (".irl  continue.«.  with  a  hca\-y  ton- 
iiase  of  silver-zinc-Iead  millinE  ore  indi- 
cated. Shoot  show.<i  width  of  35  ft.  where 
inters«cted  by  crosscut,  and  this  width  ap- 
pears to  be  maintained.  Anaconda  has  pur- 
chased a  half  interest  in  the  Kit  Carson 
claim,  to  the  west  of  the  Orphan  Girl, 
carrying  the  extension  of  the  tissure. 

It  is  probable  the  company  will  do  fur- 
ther prospecting  for  Star  West  silver  shooL 
<  iperations  at  Bonanza  have  been  aban- 
doned after  unsuccessful  effort  to  discover 
this  deposit  on  500  level.  The  silver  ore 
development  at  Alice  property  is  progres- 
sing favorably. 

Annual  meeting  of  stockholders  of  the 
Anaconda  Copper  Mining  Co.  was  held  at 
the  company's  office  at  Anaconda.  Mont., 
and  the  following  directors  were  reelected  : 
John  P.  Ryan,  Cornelius  F.  Kelley,  and 
Benjamin  B.  Thayer.  The  report  of  Mr. 
Ryan  as  chairman  of  the  board  of  directors. 
for  the  vear  ending  Dec.  .11.  was  adopted, 
and  contributions  of  $50,000  to  the  Red 
Cross  and  the  United  War  Funds  Corpora- 
tion, made  by  the  officers  of  the  company. 
were  approved  Mr.  Ryan  and  Mr.  Thayer 
arrived  hen-  during  the  week  for  an  in- 
spection of  the  .Anaconda's  properties.  f5enti- 
ment  is  pronounced  that  improvements  In 
the   copper   metal    situation    are    impending. 

W.AtL.VCE.  IDAHO — Moy  22 
Toratinnal  Training  of  Miners  as  adopted 
In  the  two  mines  of  the  Coeur  d'Alene  dis- 
trict has  been  strongly  approved  and  com- 
mended bv  Ben  'W.  Johnson,  of  S.an  Fran- 
cisco. Federal  agent  for  industrial  educa- 
tion representing  the  Feder.al  Board  of  Vo- 
cational Training.  In  company  with  Fran- 
cis A.  Thomson,  dean  of  the  Idaho  School 
of  Mines.  Mr.  Johnson  made  a  thorouffh 
inspection  of  the  work  of  the  classes  in  the 
Morninir  and  Hecla  mines,  after  which  he 
expre.astd  s.atisfaction  with  the  results 
achieved  and  predicted  that  the  system 
would  eventually  be  extended  to  all  other 
mctaJ-mining  districts  of  the  West. 

Control  of  the  Ray  Jefferson  Mining  Co. 
was  taken  over  a  few  years  ago  by  Eugene 
R.  Day.  representing  the  Day  Brothers. 
A  mill  of  400-ton  capacity  was  built  and  a 
tramway  constructed  to  the  upper  work- 
ings, and  with  a  showing  of  tonnage  avail- 
able the  O.-W.  R  &  N.  company  was  in- 
duced to  build  a  10-mile  branch  up  Beaver 
Creek  to  the  Ray-Jefferson  mill.  It  was 
soon  demonstrated,  however,  that  there 
was  not  sufficient  ore  in  the  upper  levels 
to  keep  the  mill  running  profitably,  where- 
upon a  der.p  crosscut  was  started  to  ctjt 
the  vein  about  lono  ft.  below  the  upper 
workings.  After  cutting  one  vein,  which 
proved  barren,  work  w.is  suspended,  many 
months  ago,  on  account  of  war  conditions, 
with  about  KOO  ft.  rem.aining  to  be  run  to 
reach  the  main  Ray-Jefferson  vein  At  the 
ajinual     meeting     of     stockholflprs 


as  no  material   change    for    the    better    in     '^ .^^"^F „^^^,Zs  consideration 

the    lead    market     there    h^''     -^^n/^^h^P     "'v'.ti'^  ^7rde  Kxtension  has  been  awarded 
^ad^^^en'de^^ed     f  c?ve     he  emp"oyees  the     a  rebate  of  $200,000.    to  be  paid  within    30 

ays.  adjudged  by  the  Arizona  Cor- 


advance   in  the  price  of  silver,   and   that 
had  been  decided  to  give  the  employees  the 

c.    al „.- 

hat  the  additional  profit  of  some  of  the 
companies  was  not  e<iual  to  the  wage  in- 
crease. It  is  expected  that  the  higher 
wages  will  result  in  relieving  the  labor 
shortage   to  a  considerable  extent. 


MICH. — May  ii 

'mrnt    From   Mnrqilelle 

started   slowly   follow- 

navigation.    is    gaining 

according    to    railroad 

Several    additional    crews   have    been 
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r_t  to  work  in  the  yards  the  last  few  days, 
and  some  additional  steam  shovels  have 
heen  put  in  operation  Shipments  are  not 
as  hea\-v  from  either  the  Marquette  or  the 
Menominee  range  as  they  were  a  year  aKO. 
A  considerable  part  of  the  ore  going  from 
here  is  being  shipped  from  pockets,  although 
inroads  are  being  made  in  several  of  the 
stockpiles.  Local  mining  men  look  for  a 
busy  season. 

DrLFTH,  sn>N. — May  24 

The  Oliver  Iron  Mining  Co.  is  planning 
an  extensive  stripping  campaign  through- 
out the  1!I19  season,  involving  the  removal 
of  at  least  10.000,000  cu  yd,  of  overburden. 
Among  the  properties  to  be  worked  are: 
Spruce-T^eonidas.  Eveleth,  4.000,000  yd.  ■ 
Missabe  Mountain.  Virginia,  2,000.000  yd.  : 
Canisteo.  Coleraine,  2,000,000  yd  :  Hull- 
Rust.  Hibbing.  2.000.000  yd. 

Independent  Operators  are  a  feature  of 
this  year's  shipping  sea!=on.  .Vmong  the 
new  shippers  from  the  western  district  arc 
the  Pickands-Mather  Co  .  the  .Tohn  A.  Sav- 
age Co..  and  the  Wisconsin  Steel  Co..  ship- 
ping from  the  Danube,  the  Draper  and  the 
Sargent  respectively.  The  two  former  are 
equipped  with  washing  plants  :  the  latter  is 
makincr  direct  shipments  so  far  The  Cleve- 
land-ClifTs  Iron  Co.  is  encaged  in  an 
elaborate  exploration  campaign  on  lands 
recently  leased  from  the  Great  Northern 
Ore   Lands  corporation 

AJO,  ARIZ, — May   24 

About  Twelve  Days'  Prodnrtion  will  have 
to  he  subtracted  from  the  New  Cornelia's 
output  for  ^fay,  owing  to  a  fire  in  the  main 
pump  pit,  because  of  a  short-circuit  of  the 
pump  motor  Helmet  men  brought  from 
Bisbee  helped  extinguish  the  binze  and  to 
repair  damage  caused  by  the  destruction  of 
14fi  ft  of  shaft  timbering  In  the  mean- 
time water  for  the  camp  had  to  be  broueht 
in  hv  tank  cars  from  Gila  Bend,  42  miles 
distant,  and  leaching  operations  were  nec- 
essarily suspended. 

Most  of  the  machinery  for  the  new  flota- 
tion mill  is  on  the  ground  Careful  experi- 
ments will  be  continued  over  a  term  of 
months  h.fore  absolute  determination  is 
made  of  the  type  of  mill  of  5onn 


to  have  been  over- 
charged on  ore  shipments  made  by  th« 
plaintiff  company  from  Clarkdale  to  Doug- 
las. 'The  railroads  have  assented  to  the 
judgment. 

Of  the  1.000,000  shares  of  outstanding 
Gadsden  slock,  TO":",  have  been  optioned  to 
the  Calumet  &  Arizona  Mining  Co.  of  Bis- 
bee. in  consideration  of  that  company's 
agreement  to  develop  the  property. 

PHOENIX,   ARIZ. — May   21 

New  Rulen  Oovrrning  Stork  Sales  in 
.\rizona  have  been  i.ssued  bv  the  Arizona 
State  Corporation  Commissic  '  to  the  effect 
that  all  stock  salesmen  must  exhibit  to  the 
prosptcli\e  purchaser  of  stock  .a  copy  of 
the  state  corporation  commissioners'  per- 
mit authorizing  the  sale  of  the  stock  of- 
fered. The  new  regulations  also  state  in 
part :  "Hereafter,  stock  held  in  pool  sub- 
ject to  our  orders  will  be  released  upon 
application  and  a  showing  that  such  re- 
lease will  not  work  an  injury  to  the  public 
or  to  any  party  or  parlies  in  interest. 

"Stock  of  investment  companies  required 
to  be  escrowed  by  the  Arizona  con>oration 
must  be  escrowed  in  some  bank  or  trust 
ccmi>any  in  Arizona,  approved  by  the  com- 
mission, and  in  a  form  that  will  give  the 
commission  absolute  and  exclusive  control 
over  the  release  of  such  stock." 

The  new  order  also  cancels  the  require- 
ment providing  for  the  announcement  above 
all  investment  advertising  matter  that  the 
corporation  does  not  recommend  the  par- 
titular  stock  offered. 

BIR.tllNGHAM,  ALA. — May  23 
I.ittle  Change  in  Operationa  in  the  iron 
and  steel  industry  has  taken  place  in  the 
third  week  in  May.  though  the  prospect  of 
greater  production  and  more  sales  is 
l.rigliter  than  for  the  corresponding  week 
in  .April.  A  shipment  of  1000  tons  of  steel 
billets  by  the  Gulf  States  Steel  Co.  during 
the  third  neek  of  May  is  noted  in  the 
increase  of  sales.  This  steel  was  for  ex- 
Imri,  going  to  Liverpool,  l!ngland,  and  is  to 
he  followed  soon  by  another  .shipment.  A 
large  overseas  trade  is  being  sought,  and, 
as  a  reduction  in  ocean  freight  rates  is 
being  applied  for  by  manufacturers  in  the 
district,  wiih  some  hope  of  success,  it  is 
believed  the  Birmingham  district  will  soon 
be  shipping  iron   at   a   normal   rate. 


company   on    May    19    a   hoard    of   directors     capacity,   that  will   be   installed    for  the  re 


elected,    and    one    of    the    acts    of    the 

board  was  to  levy  an  assessment  of  12c. 
per  share,  payable  quarterly  in  installments 
of  3c  per  share  The  company  has  2.000,- 
000  shares,  all  l.ssued.  and  if  all  the  assess- 
ments are  paid  the  tren.surv  will  be  en- 
riched to  the  extent  of  $240,000.  The  as- 
sessment Is  a  severe  jolt  to  many  stock- 
holders, who  have  confldintly  looked  for- 
ward not  only  to  the  relmbur.sement  of  the 
Days  through  ore  shipments,  but  to  re- 
ceiving dividends   on    their   holdings. 

The  Labor  flitnatinn  continues  to  be  a 
serious  problem  for  the  op'-rators  of  the 
Copiir  d'.Mene  district.  On  Mar.  Ht.  owing 
to  the  continued  high  cost  of  mining  and 
the  tinsailsfaclory  condition  of  the  metal 
market,  which  made  it  practically  Impos- 
sible to  sell  Iheir  product,  the  operators 
reduced  wages  of  underground  men  from 
the  war  rate  of  $'.25  per  day  to  $4  25. 
This  action  was  rehictftntly  taken  by  the 
companies,  for  It  was  realized  that  the 
cost  of  living  had  not  come  down  and  that 
reduced  wages  would  work  a  hardship  upon 
Ihelr  employees  And  so  It  did.  and  also 
upon  the  mining  mminnles  themselves 
Manv  single  mon  drew  ih-lr  lime  and  Irfl 
the  district,  and  belirr  w;ices  on  the  farms 
and  in  the  lumber  woods  m:ide  II  Impossible 
to  fill  Ibt'ir  pines  with  n<w  mm  At  the 
same  time  employees  with  families  found 
lh«  pay  check  unequal  to  the  mst  of  Bclual 
necessities,  to  say  nothing  of  a  little  sur- 
plus      To  meet    this   Rlluallon.    the  ope 


duction  of  the  sulphides  now  under  devel- 
opment beneath  the  carbonates  and  on  the 
acquired  Ajo  Consolidated  ground  Shovels 
are  cutting  out  a  new  glorj'hole  south  of 
the  old  one.  and  preparations  are  being 
made  for  another  giant  blast  of  a  carbonate 

Kstim.ate  has  been  made  that  the  S.oon  . 
000  tons  of  leached  tailings  here  contain 
.iboiit  1.000.000  Ih.  of  copper  Plans  are 
being  made  to  secure  at  least  a  part  of 
this  bv  inflliration  with  nn  :irld  solution 
and   diposition   below  on    iron  scrap 

JEROME,  ARIZ. — May  24 

1'nllrd  Verde  has  warmed  up  a  couple 
of  stacks  at  the  Clarkdnle  smeltery  and 
has  resumed  copper  production  on  a  lim- 
ited scale,  for  the  first  time  since  Feb  13. 
when  closing  at  min.-  anil  works  was  forced 
by  I  W  W  agitation  Work  will  he  con- 
tinued on  measures  for  doubline  smeltery 
capacltv  and  for  InstiiUallon  of  a  coal- 
crushing  plant  for  the  new  fuel  system 
At  tho  mine  much  Is  to  be  done  on  the  new 
nnd  In  nerfectlon  of  Plans  for  steam- 
In 
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shaft  and  In  perfection  of  plan 
shovel  stripping  of  tho  old  orebodles 
which  Are  has  been  known  to  exist  for 
years  The  working  force  now  Is  about 
»inlf  the  strength  before  the  strike  All 
men  emploved  hereafter  will  be  given  strict 
phvslcal  exrimlnnilon  and  onlv  loval  clll- 
nens  will  pnsB  Inspection  Married  men. 
former  employees  of  good  record,  and  sol- 
diers will  have  preference,  nnd  "hiring  and 
nring"  no  longer  will  be  left  to  the  caprice 
of  foremen  snd  shift  bosses. 

t'fllteil  Verde  Extension  Is  expected  to 
start  Its  blast  furnace  within  30  days,  on 
a  large  reseri'e  ore  supply  Much  remnlns 
to  be  done  on  the  long-service  funnel  nnd 
transportation  system  Hint  will  cut  ore 
l.."Ml:iKe    co=ls    In    half       Mine    operators    of 


SEATTLE.  V.\SH. — May   24 

The      Standard     Oil      Co,     of     New      Jersey 

has  had  its  geologists  quietly  working 
ili.oTigh  western  Washington  for  the  la.st 
several  years.  In  search  of  possible  now  oil 
fields  and  has  now  decided  to  put  down  a 
test  well  at  Morlips,  Wash  rreliminary 
work  is  practically  complete,  machinery  Is 
now  being  assembled  and  the  company  ex- 
pects to  be  drilling  within  a  few  v.-eeks. 
Also,  it  is  rumored  that  a  second  well  wi'l 
be  drilled  in  the  Upper  Hoh  River  district. 
Jefferson  Countv.  This  is  the  district 
picked  bv  Charles  F  Weaver,  of  the  Wash- 
ington Stale  Geological  Survev,  as  the  most 
promising  place  for  finding  oil  In  this  state. 
The  .Standard  Oil's  announcement  has  cre- 
ated considerable  excitement,  and  a  num- 
ber of  other  enterprl.ses  are  now  being 
projected.  Three  years  ago  there  was  a 
considerable  oil  Iwom  through  the  western 
part  of  the  state,  but  It  was  unproductive 
At  present  there  are  no  producing  wells  In 
the  state  It  Is  reported  that  the  Wylomont 
Gas  and  Oil  Co,  of  Kentucky,  will  drill 
near  Montesano,  Washington. 

VICTORIA,  n,  C. — May  24 
The  Dnliy  Varden  Mine,  one  of  the  most 
promising  silver  properties  of  the  Alice 
Arm  district,  northern  British  Columbia, 
will  it  s  expelled,  be  taken  over  by  the 
Tavlor  Knglneering  Co.  Tills  concern  con- 
strucied  a  railway  from  tho  const  to  the 
mine,  which  Incidentally  taps  a  number  of 
other  good  prospects  The  Dolly  Varden 
rompanv  failed  to  pay  the  engineer- 
ing rompanv  all  that  was  claimed  for 
this  work,  '  nnd.  by  virtue  of  legis- 
lation passed  at  the  last  session  of 
the  rrovlnclal  Legislature.  the  first- 
mentioned  company  nnd  the  Temlskamln» 
Mining  Co.  were  given  until  May  15 
to  nrrnnge  for  the  liquid.ition  of  clslmj 
amounting  to  $!«;  500  This  they  hav. 
not  done,  apparently,  nnd  the  Taylor  HJn- 
gineering  Co  therefore  has  the  power  H 
fake  possession.  Its  first  responsibility  or 
doing  BO  being  the  discharge  of  wages  du< 
workmen,  amounting  to  about  $150,000 
Tills  done,  the  same  concern  has  authority 
In   proceed   with   the  operation  of  the  mine 
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AiASK.V 

ALASKA  KXDICOTT  MINING  COM- 
PANY (William  Henry  Bay) — Charles 
Mason  passed  through  Juneau  and  stated 
company  would  go  ahead  soon  with  opera- 
tions. Few  repair  parts  for  old  equipment 
were  taken  in. 

ALASKA  TREAD  WELL  (Treadwell)— 
Now  working  on  2800  level.  This  company 
has  jjromising  silver-lead  property  on  Sew- 
ard Peninsula,  which  is  in  charge  of  Jim 
Gwyn  as  superintendent.  Equipment  now 
being   bought    to   operate    property. 

AT  JIcORATH,  Thomas  P.  Aitken,  a 
well-known  placer  miner,  of  Atlin,  B.  C, 
has  taken  over  a  gokl-(|uartz  claim  and 
expects  to   take   equipment    in    during  June, 

ALASKA  G.VSTINEAU  MINING  (Thane) 
— According  to  reports  of  Mr.  Hayden.  of 
Hayden  Stone  &  Co.,  the  best  company  can 
expect  this  year  is  to  break  even.  Has  No. 
11  slope  in  fair  condition  and  caving  should 
be  less  frequent. 

ALASKA  PEERLESS  MINING  (Wind- 
ham Bay) — Sam  Newswander  in  charge. 
Expects  to  operate,  as  men  will  be  available 
from    now    on. 

ARIZONA 
Cocliise   County 

COPPER  QUEEN  (Bisbee) — Stripping 
overburden  of  porphyry  deposits  of  Sacra- 
mento Hill  section  by  steam  shovels.  Ton- 
nage estimated  at  15,000,000,  averaging 
li';  copper.  West  section,  being  richer, 
to  be  milled  first.  Established  special  wel- 
fare department  for  Mexican  workmen. 
Smeltery  at  Douglas  in  April  handled  107 
carloads,  42S9  tons,  of  Nacozari  concen- 
trates. 

MOORE-LETSON  (Douglas)    —   Lead 

claims  in  Swisshelm  mountains,  north  of 
Douglas,  to  be  developed  by  Chicago  Ex- 
ploration and  Development  Company. 

Gila  Coonty 

GIBSON  (Bellevue) — Mill  of  500  tons' 
capacity  about  65%  complete.  Dumps  said 
to  contain  several  hundred  thousand  tons 
of  4',:    sulphide  copper  ore. 

Greenlee    County 

STARGO  (Morenci) — Taken  over  by  Ari- 
zona company,  headed  by  M.  J.  Hannon, 
formerly  of  Bisbee.  Shipments  to  be  made 
to  EI  Paso,  but  plans  being  made  for  cya- 
nide mill. 

Santa    Crnz    County 

ALTO  (Patagonia) — Bonded  from  Hazel- 
tine-Stone-Beatty  firm  by  L.  M.  Tobin. 
Property  is  cut  by  Baca  Float  boundary 
line. 

CONSOLIDATED  ARIZONA  (Patago- 
nia)— Shaft  on  Olive  group  at  75  ft.  has  cut 
argentite.  Taic  on  either  side  also  carries 
valuable  content.  El  Paso  group  has  new 
shaft  equipment.  Lately  visited  by  presi- 
dent. J.  A.  Ritzier,  of  Kansas  City,  accom- 
panied by  Alfred  May  and  J.  H.  Snyder,  of 
Gary,    Indiana. 

FLUX  (Patagonia) — Raise  from  130  level 
has  cut  orebody  carrying  silver,  lead,  and 
copper.  Above  130  level  has  about  100,000 
tons  of  carbonates  unavailable  for  treat- 
ment under  present  conditions.  F.  B.  Koll- 
berg.  manager,  is  sinking  to  develop  sul- 
phides.     Mill   erected. 

FOUR  METALS  (Patagonia)  —  Near 
Mowr>*.      To  resume   production. 

RUBY  (Patagonia)  —  Will  sink  new 
working  shaft  on  basis  of  record  of  churn 
drilling. 

THREE  R  (Patagonia) — R.  E.  Fishburn 
named  as  receiver  in  Tucson  court,  to  pro- 
tect claims  of  Tucson  firm  on  leasing  com- 
pany, which  has  starter!  erection  of  mill. 
Debts  said  to  exceed  $20, 000.  R.  R.  Rich- 
ardson served  notice  of  forfeiture  of  lease. 
Yavapai  Comity 

O'DONNELL  (Clarkdale) — Working  of 
claims  16  miles  northwest  indicate  discov- 
ery of  new  gold  districts  :  ore  from  shallow 
shaft  development  carries  some  copper. 
Santi   Fe  tracks  cross  group. 

NELSON  (Crown  King) — G.  P.  Harring- 
ton, manager,  driving  main  tunnel,  now 
300  ft.,  at  rate  of  5  ft.  a  day,  to  tap  950- 
ft.  shaft.      Tunnel  parallels  War  Eagle  and 


oJier  uevcloped  veins,  to  be  crosscut  later. 
Three  veins  crosscut  on  Nelson  ground. 
Already  tunnel  is  furnishing  water  sutli- 
cient   for  operation  of  20-stamp  mill. 

CONSOLIDATED  ARIZONA  SMELT- 
ING (Humboldt) — Last  month's  bullion 
shipments  East  were  770,000  lb.  copper. 
Company's  Blue  Bell  and  De  Soto  mines 
produced   12.600   tons  ore. 

McGILLIGAN  (Jerome)  —  Option  on 
eight  claims  in  southeastern  corner  of 
county  taken  by  Houghton  syndicate,  rep- 
resented by  Luther  E.  Warde.  Ore  mostly 
copper,  with  some  gold. 

CAJLIFORNIA 

Amador  County 

ARGONANT  (Jackson) — Fire  now  con- 
fined to  4350-ft.  level.  Circulation  in  low- 
est levels  will  be  provided  through  raises 
being  driven.  Most  of  burned  territory  in- 
cludes only  old  stopes  and  caved  ground. 
Little  valuable  ground  has  been  affected. 

Calaveras  County 
SHEEPRANCH        (Murphys) — Develop- 
ment  under   management   of   Eastern   com- 
pany reported  to  show  encouraging  results. 

Nevada   County 

GOLDEN  CENTER  (Grass  Valley)  — 
Work  confined  to  500  level,  as  pumping 
facilities  insufficient  to  keep  lower  work- 
ings   unwatered. 

CHAMPION  (Nevada  City) — Good  ore 
being  developed  below  1500  level. 

ARTIC  QUARTZ  (Washington)— Plan  to 
resume  under  management  of  J.  P.  Flint. 
Los  Angeles. 

GASTON  (Washington) — Being  reopened 
under  management  of  W.  L.  Williamson. 
Ore  medium  grade  ;  for  several  years  the 
mine  was  steady  producer. 

OME3A  HYDR.\ULIC  (Washington)  — 
High  water  w*ashed  out  barrier,  which  was 
of  basket  type.  Ground  sluicing  of  bed 
rock  will  proceed  until  dam  is  recon- 
structed. Controled  by  South  Yuba  Min- 
ing and  Development  Company. 

Sierra  County 

EL  DORADO  (Alleghany) — Machinery 
being  installed  by  new  company  to  sink 
shaft    further. 

LOST  CAMP  MINE  (Dutch  Flat)— Ap- 
plication made  to  California  Debris  Com- 
mission by  John  S.  Day,  B.  J.  Jeftry.  and 
Murray  Innes  for  permission  to  store  debris 
in  Woods  Ravine,  tributary  of  Blue  Canyon 
Creek. 

KATE  HARDY  (Forest) — Reported  group 
of  mines  will  be  reopened  on  completion  of 
examination  by  H.  L.  Valkenberg. 

Trinity  County 

BONANZA  KING  (Trinity  Center)  — 
Increased  working  force  planned  this  sum- 
mer. 

ESTABROOK  DREDGE  (Trinity  Center) 
— Within  few  weeks  dredging  should  start, 
as  last  shipment  of  heavy  machinery  re- 
ceived. 

Tuolumnp    Count.v 

RAWHIDE  (Jamestown) — News  that 
Rawhide  mine  is  to  be  worked  was  started 
when  Central  Land  Co.  filed  notice  of  non- 
liability with  County  Recorder.  Is  one  of 
the  mines  from  which  late  Capt.  W.  A. 
Nevills    made    his    fortune. 

SPUR  (Mount  Lily) — Free  gold  ore  re- 
ported by  A.  10.  Caldwell.  Half  interest 
secured  by  Hampton,  Miller,  and  Badger  of 
Patterson.    Caifornia. 

LITTLE  BONANZA  (Sonora) — Optioned 
bv  Holbrook  &  Maguire,  well-known 
chrome  miners,  who  plan  to  open  property 
at   depth. 

ID. 4  HO 
Shoshone   County 

MARSH  (Biirke)  —  Management  an- 
nounces exploratory  work  will  begin  about 
June  1,  the  company  having  funds  to  con- 
tinue work  during  year.  Engineer  will 
make   report    fo  directors  before   that  date,      tors 


Sold  hoist,  from  which  it  appears  that 
work  in  shaft  has  been  abandoned  for  pres- 
ent. Meeting  of  stockholders  in  Spokane 
elected  Edward  Pohlman,  of  Spokane,  pres- 
ident ;  M.  M.  Lee,  of  Duluth,  vice-presi- 
dent ;  Joseph  McCarthy,  of  Spokane,  secre- 
tary ;  J.  V.  Pohlman,  of  Spokane,  treas- 
urer, and  these,  with  Fred  Ij.  Bergen,  of 
Burke,  Idaho,  mine  superintendent,  con- 
stitute board  of  directors. 

INTERSTATE-CALLAHAN  (Wallace)  — 
Announced  work  will  resume  on  Nipsic 
group,  opened  by  crosscut  from  No.  6  level 
of  Interstate-Callahan,  2500  ft.  Vein 
shows  12  in.  good  lead-silver  ore.  Tunnel, 
1000  ft.  above,  has  lead-silver  orebody  120 
ft.  long  and  from  18  in.  to  2  ft.  wide.  At 
New  York  meeting  of  directors.  John  A. 
Percival  reelected  president,  and  H.  T.  Mc- 
Meekin  secretary-treasurer,  both  of  New 
Y'ork.  Decided  against  removal  of  main  of- 
fice from   New   Y'ork  to  Wallace. 

REX  (Wallace) — Ground  above  No.  1 
level  leased  to  Paul  Meacham  and  others, 
of  Wallace.  Considerable  body  lead  carbon- 
ate ore  available,  and  lessees  expect  to  open 
body  of  sulphide. 


MICHIGAN 

Copper    District 

SENECA  (Mohawk)  —  Shaft  sinking 
again  and  concreting  work  being  done,  as 
all  of  shaft  must  be  concreted.  No  drift- 
ing yet  done  on  Kearsarge  lode,  where  cut 
by  crosscut  as  this  opening  will  be  ap- 
proached by  raise.  Still  considering  se- 
lection of  mill  site.  Rumors  of  absorption 
of  Ojibway  without  foundation. 

MICHIGAN  (Rockland) — Stamped  in 
April,  5289  tons  rock,  from  which  return 
of  27.5  lb.  copper  per  ton  was  secured. 

Gogebic    Range 

McKINNEY  STEEL  CO.  (Bessemer)— 
Building  new  houses  for  employees  in  Iron- 
ton  location. 

NEWPORT  (Ironwood)— In  last  month 
forces  reduced  by  about  200  men.  To  date 
shipments  from   stockpiles  have  been  small. 

OLIVER  IRON  (Ironwood) — Investigat- 
ing various  .shoveling  machines  for  undn- 
ground  use.  and  may  place  order.  Drifts 
about  7  X  8  ft.  in  the  clear,  and  large  ma- 
chines are  consequently  impracticable. 

Menominee    Range 

ESCANABA  DOCKS  (Escanaba)— Total 
shipments  iron  ore  from  range  in  April  as 
follows:  C.  &  N.  W.  dock,  36,701  tons:  C, 
M.  &  St.  P.   dock,   34,716   tons. 


MINNESOTA 

Cuyuna   Range 

CUYUNA-DULUTH  (fronton)— Sold  iron 
ore  stockpile,  which  remained  unsold  all 
of  last  season.  Loading  expected  to  start 
soon. 

CUYUNA-MILLE      LACS       (Ironton)  

Sinking  shaft  to  deeper  level,  but  no  other 
work  under  way,  and  no  intimation  when 
this  important  manganiferous  producer  will 
start  operations.     Has  50.000  tons  in  stock. 

PEIGH  (Ironton) — Now  at  producing 
stage,  all  permanent  equipment  being  in- 
stalled. Has  steel  headframe,  electric  hoist, 
and  compressor,  and  electric  stockpile  and 
underground  haulage.  Grading  of  spur 
track    and    stockpile    grounds    well     under 

M.\HNOMEN  (Ironton) — Clement  K. 
Quinn  open  pit  expects  to  make  shipments 
of  at  least  150.000  tons  this  season.  Has 
sold  some  tonnage  of  manganiferous  ma- 
terial. 

THOMPSON  (Ironton)— Preparing  to 
resume. 

ADBAR  (Trommald) — One  diamond  drill 
continuing  exploration. 

Mesnbi    Range 

AJAX  (Biw.abik) — Will  reenter  shipping 
list  after  shutdown  lasting  since  1906.  Dis- 
covery of  a  deposit  running  high  in  man- 
ganese a  feature  of  the  new  development. 
Federal    Consolidated,    Minneapolis,    opera- 
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WOODBRIDGE  (Buhl) — Oftlcials  of  Fori 
Henry  Mining  Co..  operators,  seeking  to 
cave  a  cert.Tin  low-grade  portion  of  mine 
to  make  better  portions  more  accessible.  I.s 
a  state  lease,  and  state  authorities  reluctant 
to  Brant  the  request.  Conference  between 
mine  and  state  ofncials  held  in  St.  Pau!. 
.May    Tl. 

BII-LI.N'GS  (Chisholm) — New  property  of 
To<l-Stambaueh  Co.  Completed  12  x  12  ft. 
main  shaft  to  2fiO  ft.  level :  now  drifting  to 
oreliody  Surface  equipment  completed ; 
among    most    modern   plants   on    range. 

Vermilion   Range 

NORTH  CHAXPLF;R  (Fly)— -Working 
one  shaft  only  .-iiul  hoisting  <>ne  shift:  40.- 
000  tons  in  stockpile. 

PIONEER  (Ely) — Producing  1700  tons 
dailv ;  probably  largest  d.Tily  production 
of  all  mines  in  state.  Oliver  Iron  Mming 
Co.,  operator. 

MONTANA 
Silver  Bow    Connty 

BUTTE  COPPER  ANP  ZINC  (Butte) — 
Ore  showing  reported  good  last  week  on 
1000  level  east  of  Emma  mine.  James 
Erennan,  superintendent. 

BUTTE  &  PIA'TCS  (Butte)  —  Plutus 
shaft  will  bf  .sunk  from  160  to  400  ft.  depth 
and  Plutus  and  Norwich-Mapleton  veins 
cut  at  depth  of  about  350  ft.  Some  ore 
being  shipped. 

DAVIS-DALY  (Butte) — High-grade  cop- 
per ore  cut  in  rai.se  from  the  2300  of 
Colorado  mine  continuing.  Approximately 
10  ft  ore  shown,  with  whole  width  averag- 
ing good  copper  contents  and  nearly  threo 
feet  of  high  grade  Drifts  continue  in  ore 
on  lower  levels,  deposit  being  opened  now 
more  than  1100  ft.  in  length  of  practically 
continuous  ore.  Moving  30.000  yd  of  old 
dump  at  Colorado  mine  to  provide  room  for 
new  ore  bins,  change  houses  and  surface 
Improvements.  Contractors  bid  Sl.SO  ppr 
yd.  for  removal  of  dump,  but  company 
doing  its  own  work,  handling  rock  at  fiSc. 
per  vd  Quarterly  report  for  period  ended 
Mar."  31  shows  net  profits  of  about  f4000. 
being  had  from  ore  obtained  in  course  of 
development  work  only.  Mining  of  ore 
suspended  pending  metal-market  improve- 
ment. 

NORTH  BUTTE  (Butte)— Edith  May 
vein  on  levels  below  3000  ft  continue  in 
ore.  Showing  3200  reported  good,  and  fair 
on  3400.  Crosscutting  continues  on  900  of 
Sarsfleld.     Lester  Frinck.  superintendent 

TI'OLUMNE  (Butte) — Sinhad  shaft  of 
Main  Range  now  down  to  175  ft.  below  800 
and  expected  to  be  cutting  station  on  1000 
by  June  15:  also  crosscutting  for  Spread 
Delight  Assure  by  Julv  and  expect  to  be  in 
vein  by  .«!ept.  1.  Estimated  that  700  ft. 
croscutting  on  looo  necessary  to  reach  fis- 
jure.     Mose  Little,  superintendent 

NEVADA 

Nye    Connly 
TONOPAH    SHIPMENTS    for    the 


ending  May  10  amounted  to  TlS.'i  tons,  of 
estimated  gross  milling  value  of  $122,145. 
Shippers  were:  Tonopah  Belmont,  18S0  tons 
Tonopnh  Mining.  1100:  Tonopah  p:xtenslon. 
2100:  West  End.  11  OS:  Jim  Tlutler.  164: 
Montana.  223  :  Midway.  59  :  Tonopah  Di- 
vide.  420;  MacNamara.   210   tons. 

NEW    JERSEY 

.%forTl.  ronnty 
WHARTON  .STEEL  CO  (Wharton)— 
Reported  sold  five  tracts  Iron-ore  propertUs 
in  Rockaway  township  to  Thomas  Iron 
Co.  operating  In  same  district.  Comprises 
Allen  mine.  Teabo  mine,  and  unnamed  lO' 
cations       Total    Is    close    to    400    acres. 

NEW     MEXICO 
Ornnl    inanty 

J  E.  DEVINE  leased  Coyle  silver-lead 
property,  expects  to  have  car  ore  ready  for 
shipment    to   El    Paso  smeller   in   30  days. 

EI.,  ORO  (.melns  Passt  —  leased  to  L  R. 
Foster,  of  Silver  City.  N  M.  formerly  In 
rharge  steam-shovel  work  for  ChIno  Copper 
Co      Will  start  development  at  once 

OCTO  (Lordshurg)  —  Again  started  shaft 
sinking       E.   K.    Davis,  superintendent. 

VOLCANO  (Steins  Pass)  —  Leased  from 
K  Smith  by  Sam  Dlggs.  of  Tucson  Is  old 
silver  property.  Will  sink  main  shaft  from 
100   level    at   once 

Lan*     rnnnly 

VII^ORIA  MINES  (Oage)- Will  sink 
4O0.fl  shaft  Spent  I'm  rtno  |n  development 
work  Will  Install  nrMitlonsI  mnrhlnery. 
Norman  Welch,  manager  .  J.  T.  Duryii*. 
Brooklyn.    N.    Y„   owner. 


GAfSE  .MINING  (Gage)  — Have  unwat- 
ered  400  ft.  shaft;  two  4-ton  trucks  hauling 
ore :  shipping  to  El  Paso  smeltery.  Cap- 
t.ain  Soloman.  manager. 

Sandoval    rounty 
HAGAN  coal  fields  reported  purchase<l  by 
United    Sulphur    Development    Co..    of    New 
Orleans.     J.  J.    DePreslin.  president 

Sierra   County 
VIRGINIA     (Kingston)— Developing    rich 
vein    silver    ore    recently    struck.      John    H. 
MotTett.    owner. 

NOKTII  <  .\It(»I,IN.\ 
Guilford  County 
THE  GARD.NEH  HlLl.  MINE,  near 
Jamestown,  sold  to  H.  K.  English,  of  Knox- 
ville.  Concentrator  will  be  built  to  work 
dumps,  containing  copper  and  precious 
metals  Former  producer.  Few  years  ago 
unwatered  and  .sampled.  Several  shipments 
made  of  ore  picked    from  old  dumps. 

Moore    County 

THE  OLIVER  QUARTZ  CO.  (Hemp)  — 
At  work  for  some  time  developing  Gerhart 
Brothers'  talc  mine.  Prior  to  signing  of 
armistice  engaged  in  mining  near  Wader- 
ville.  producing  lump  (luartz  for  lining 
acid  towers.  Was  one  of  largest  producers 
in  country.  Also  produced  ground  (luartz 
in  mill  at  Charlotte,  .N.  C,  which  will  now 
grind  talc.  Deposits  may  be  related  to  those 
developed  near  Glendon.  Mineral  not  true 
talc,  but  pyrophyllite,  which  is  marketed 
for  similar  purposes. 

TEX.\S 

Brazoria  <'ount.v 

GULF  PRODUCTION  (West  Columbia) 
— Well  No.  3  Eyers.  on  Block  27  of  Park 
subdivision,  came  in  May  15  at  depth  of 
2960   ft.    with    initial    flow   of   2000    bbl, 

HUMBLE  OIL  A.ND  REFINING  CO. 
(^V'est  Columbia) — Reported  this  company 
abandoned  its  Diggs  Well  No  1  at  3D65  ft. 
This   well    most    easterly    drilled    in    district, 

THE  TEXAS  CO,  (West  Columbia)  — 
Hog  Well  No.  15.  on  Block  24  of  Park  sub- 
division, came  in  May  16.  flowing  3000  bbl 
from  depth  of  2915  feet 

Fort    Bend    County 

DEVELOPMENT  OP  BLUE  RIDGE 
FIELD  greatl.y  stimulated  by  opinions  of 
several  Houston  lawyers  that  leases  granted 
by  Bassett  Blakely  on  his  Blue  Ridge 
farm  subsequent  to  his  giving  10-year 
option  to  purcha.se  to  State  Prison  Com- 
mission are  legal.  Held  that  rights  of 
these  lessees  are  guaranteed  by  the  state 
through  contract  issued  by  commission  to 
Bassett  Blakely  and  approved  by  Governor. 
The  Texas  Co.  has  started  rigging  for  test 
hole  on  Robbins  160  acres  Blue  Ridge 
Oil  Co.  has  been  recently  organized  to 
drill    at    Blue    Ridge. 

Hardin    County 

LAKE  GRAHAM  OIL  (Sour  Lake)— No 
2  Bashara  pumping  200  bbl  fluid  mixture 
a  dav.  SO";;,  of  which  Is  oil,  from  depth  of 
2996  feet 

THE  TEXAS  CO.  (Sour  Lake)— No  113 
Fee.  recently  worked  over,  pumping  lin 
bbl.  per  day. 

Harris    rount.v 

COMPLETIONS  IN  GOOSE  CREEK 
FIELD  made  recently  as  follows:  The 
Texas  Co,  No,  12A  Isenhour,  pumping  50 
bbl.  :  Crown  Oil  and  Heflning  Co..  Hog 
Isl.and  No.  1,  salt  water  at  3400  ft  :  Humble 
Oil  and  Reflning  Co.  No  39  Oaillaril.  bail- 
ing; Atlantic  oil  and  Helining  Co.  Goose 
Lake  No.  I.  hailing  at  27r.o  ft  .  Rucjer  and 
nsaociates.  No.  I  Hasklns.  balling  at  1550  fi, 

COMPLETIONS  IN  HCMBLE  FIEI-P 
The  Texas  Co.,  No  26  Knchler.  flowing 
In  heads  at  rale  of  200  bbl  dally  .  No  235 
Landslide  of  same  company,  pumping  35 
bbl  :  George  Smith's  No  3  Rready.  ar- 
ranging to  pump  a)  660  ft  .  Webb  Oil  Co  , 
No.  16  Cherry,  arranging  to  pump  at  610 
ft  ;  several  other  wells  abandoned  or  ran 
Into  salt   water. 

GULF  PRODUCTION  (Goose  Creek)  — 
No.  12  state-land  well  brought  in  recently 
with   Initial  production  of   160  bbl 

IJberly   Cnanly 

EMPIRE  GAS  AND  FUEL  CO  (Davton) 
—  No  3  Jackson  i)nn)p  recently  installed, 
and  now  producing  from  30  to  6n  bbl  dally 
This  Is  not  full  capncliv.  as  storage  capac- 
ity   instifllclenl    to    receive    more 

THE  TEXAS  CO  fHulD- No  1  Palmer 
well,  completed  at  depth  of  2400  ft.,  came 
In  Mav  12  nl  rate  of  5oiin.i,lp|    flow 


UTAH 

Beaver    County 
MIT.FORD-MAC.NOLIA    (Milford)   —  Re- 
ported   fissure    cut    on    200    level    40    ft.    out 
from  shaft    shows   4   ft.   lead-silver  ore.   fol- 
lowed  15  feet 

Juab    County 
TINTIC    SHIPXIENTS    week    ended    May 
16.    144   cars ;    IS  shippers. 

CHIEF  CONSOLIDATED  (Eureka)  — 
New  transformers  and  other  etiuipment  l>e- 
ing  installed  to  bring  capacity  to  5000  h.p. 
At  present   1000  h.p.  being  used. 

IRON  KING  (Eureka)  —  Preparing 
foundations  for  new  hoisting  plant  for  shaft 
sinking.      .Shaft  to  be  sunk   by  contract. 

Salt    Lake    County 

SOUTH  HECLA  (Alta)— Shipped  400  to 
500  tons  from  accumulated  ore.  Some 
trouble  from    inflow  of  surface   water. 

CARDIFF  (Salt  Lake) — Road  from  mine 
down  Big  Cottonwood  impeded  by  snow- 
slides,  but  expected  clear  for  shipping  June 
1.  New  bodv  ore  varying  from  5  to  10 
ft.  in  width  followed  about  200  ft.  Ex- 
pected to  begin  work  with  small  force,  to 
be  increased  as  shipping  improves.  Stated 
in  condition  to  .ship  75  to  150  tons  daily. 

M.^XF^IELD  (Salt  Lake) — Old  property 
being  worked  by  lessee. 

Tooele     County 

WESTERN  UTAH  COPPER  (Gold  Hill) 
— Drifting  being  done  to  south  on  700  level 
following  three  veins,  one  2i  ft,  wide,  carry- 
ing silver-lead  ore.  shipping  grade.  O.  F, 
Brinton,  general  manager. 

Ilah    County 

PROPERTIES  BEING  WORKED:  Bel- 
erophon.  Globe,  Bog  Iron  (by  Earle  Eagle, 
which  has  lease),  .Xmerican  Mining,  one- 
half  mile   above   Pacifle.   and  Pacific 

WISCONSIN 
Gogebtr    Range 

OGI.Er.V  NORTON  CO,  (Montrea!)  — 
Itas   completed    $70,000    clubhouse, 

ASHLAND  DOCKS  (.A..shland) — Total 
shipments  from  Gogehic  Range,  in  Michigan 
.•ind  Wisconsin  in  .\pril  as  follows:  C.  &  N. 
O.  W,  dock.  139.100  tons;  M.,  St.  P.  &  S. 
Ste.  M.  dock,  8168  tons. 

CANADA 

Ontario 

APRIL  SHIPMENTS  of  ore  over  the 
Temiskaming  &  Northern  Ontario  Ry,  were: 
Buffalo,  181  tons:  Coniagas,  113:  Dominion 
Reduction,  "0;  Hudson  Bav.  32;  I>a  Rose. 
147:  McKinlev-Darragh,  167:  O'Brien,  64: 
Penn  Canadian  30  ;  Casey  Cobalt.  30  ;  Miller 
Lake-O'Urien.  32.  or  a  total  of  S6S  tons 
The  above  shipments  were  made  to  follow- 
ing: Deloro  Smelting  &  Refining  Co,,  Mar- 
mora Deloro.  421  tons:  Coniagas  Reduc- 
linii  Co..  Thorald,  47:  A.  S  &  R,,  Denver, 
120;  A.  S  &  R,.  Pueblo.  248;  Pennsylvania 
Smelting  Co,.  Carnegie.  30.  The  price  of 
silver  remained  stationary  during  tiie  month 
of  April  at  l»1.12.5e, 

NIPISSING  (Cobalt) — Development  on 
109  vein  proved  170  ft.  In  length;  high- 
grade  ore.  Management  ac<iulred  Interest 
In  1000  ncres  oil  land  south  Petrolla  oil 
and  gas  field  20  miles  southeast  Burk- 
Inirnett  oil  pool  in  Texas,  Will  start  drill- 
ing  within    30   day.s, 

CANADIAN  KIRKLAND  (KIrkland 
Lake) — Shareholders'  meeting  called  for 
May  2S,  to  ratify  the  agreement  to  option 
the  property  to  Sir  John  Carson,  represent- 
ing the  Crown   Reserve 

HOHENAT'R  (KIrkland  Ijike) — To  ho  de- 
veloped.     Mining   plant    being   Installed. 

TECK  HUGHES  (KIrkland  Lake) — In 
Ai>rll  milled  2602  tons  of  ore  and  recov- 
•  red  $27,217.  or  an  average  of  $10  46  a  ton. 

PlTTSniniO  LORRAIN  (I.orralnl— Will 
reopen  and  treat  olil  tailings  from  Wett- 
laurfer   mine, 

Qneher 

INDIAN  PENINSULA  ( Ilurricanaw)  — 
Completed  mill  for  treatment  of  molyb- 
denum ores  Present  situation  with  re- 
gard to  this  mineral  imfavorable,  but  ofll- 
elnls   look   for    Improvement 

cni.oMniA 

T,\X  ON  PLATINUM  amounting  to  ST- 
will  be  Imposed  on  exports  after  June  15, 
llxporl.a  of  gold  will  be  prohibited  as  long  as 
the  existing  ri'strictions  on  such  exports  are 
In  force  in  Europe  and  the  United  States 
When  gold  has  been  Imported  from  Europe 
and  United  States,  permits  will  be  granted 
for  exportation  of  equal  amount  In  substi- 
tute therefor  No  change  in  the  export 
duty  on    gold. 
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SILVER  AND  STERLING  EXCHANGE 

Sterl- 

change 

Silver 

May 

Sterl- 
ing 
Ex- 
chanee 

Silver 

May 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

22 
23 
24 

4.6225 
4,6375 
4.6400 

I05i 
105', 
105  J 

5ii 

51 
511 

26 
27 
28 

4  6400 
4.6375 
4,6375 

106', 
I07J 
108; 

5I| 
52J 

52  S 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  prr  troy  ounce  of  bar 
silver.  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW    YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

May 

lytic 

Spot, 

N.  Y. 

St.  L. 

St.  L. 

5  20 

5.00 

6,20 

22 

16.33 

t72J 

@5.30 

@5.05 

@6.25 

5.20 

5.00 

6.20 

23 

16.35 

t72i 

®5  30    @5.05 
5  20  i     5,00 

@6,25 
6.20 

24 

16.35 

t72J 

@5.30  '(ff,5,05 
5   15        4,90 

@6.25 
6,175 

26 

16.35 

t72J 

@5  25    @5,00 
5,  15   1     4.90 

,.6,22, 

27 

16.35 

t72S 

©5.25    ©5.00 
5,15  1     4  85 

®6  20 
6  12§ 

28 

16.35 

t72| 

@5.25 

@4.90 

@6,15 

t  Government  price. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0. 1 25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

May 

Spot 

3M. 

Spot 

22 

79J 

79? 

82). 

236 

237, 

231 

23? 

36? 

23 

78;  78,85 

H2i 

/.U\ 

//f 

23+ 

23? 

36? 

24 

26 

78J      79 
791      79J 

«Z 

736 

noi 

73i 

23'.      36! 

27 

87 

737 

731 

73 

23?      35; 

28 

79*      79'. 

82 

235 

230 

22J 

23        36 

The  above  table  gives  thf  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal  Markets 

NEW  YORK,  May  28,  1919 

The  metal,  markets  became  quiet  all 
around  this  week  and  exhibited  rather  a 
drooping'  tendency.  This  was  the  case  not 
only  with  lead  and  spelter,  but  also  with 
copper.  The  great  buying  movement  of 
April  and  May  in  copper  seems  to  have 
eidiausted  itself  for  the  time  being. 

Transatlantic  freight  rates  remain  un- 
changed at  Ic.  per  lb,  to  British  ports, 
while  probably  IJc,  to  French  ports  and  to 
Antwerp  would  have  to  be  paid.  The 
freight  rate  from  San  Francisco  to  Hong 
Kong  and  Kobe  has  come  down  to  $14  j)er 
ton. 

In  the  "Journal"  of  May  24.  the  silver 
prices  at  New  York  for  May  17  and  19 
did  not  show  clearly,  owing  to  defective 
printing.  The  prices  on  those  days  were 
Jl.lOi  and  $1.09J,  respectively. 


Copper.  Tin,   Lead  and  Zinc 

Copper — Tlic  grtat  buying  movement  of 
April  and  May  ssenis  to  have  exhausted 
itself  about  May  20,  since  when  sales  have 
been  relatively  light.  During  the  last  week 
the  total  was  very  much  less  than  that  of 
the  previous  week.  and.  even  so,  there  was 
no  generally  distributed  business,  a  large 
part  of  what  was  reported  being  repre- 
sented by  a  few  transactions  of  more  or 
less  special  chai-actei-.  Producers  made 
sales  of  16  Jc.,  regular  terms,  corresponding 
with  16,35c.,  cash.  New  York,  up  to  May 
26,  inclusive.  Included  in  these  sales  was 
one  round  lot  for  June-August  delivery, 
which  was  taken  at  the  price  commonly 
quoted  for  June  alone.  Since  May  26  pro- 
ducers made  none  but  trifling  sahs  and 
there  were  offerings  on  the  market  thiough 
brokers  at  concessions  in  prices,  say.  at 
164c.,  New  York,  and  perhaps  lower.  There 
is  known  to  be  considerable  copper  in 
speculative  hands,  whence  such  offers  to  sell 
may  emanate.  So  far,  however,  these  of- 
ferings have  been  of  too  small  quantities 
for  us  to  regard  them  as  quotational,  and 
for  the  last  two  days  of  the  -ft-eek  we  re- 
port the  market  nominally  unchanged  at 
16.35c.  Nevertheless,  these  offerings,  what- 
e\-er  their  character,    attract   attention. 

With  the  end  of  the  big  buying  movement 
of  April  and  May  we  are  able  to  appraise 
its  character  better  than  heretofore.  Sales 
for  April,  large  as  they  were,  fell  far  short 
of  the  production  in  that  month.  The  sales 
for  May  were  larger  and  came  pretty  close 
to  the  present  rate  of  production.  Never- 
theless, there  was  a  further  accumulation 
of  stocks  during  May,  for  deliveries  were 
not  so  large  as  the  sales,  the  latter  cover- 
ing anticipated  requirements  for  some  time 
ahead.  There  were  some  sales  for  export, 
hut  hy  far  tlie  major  part  of  the  business 
was  done  with  domestic  manufacturers,  and 
especially  with  wire-drawei-s.  However,  a 
considerable  part  of  the  copper  taken  by 
them  was  destined  for  export  ultimately, 
inasmuch  as  some  considerable  sales  to 
Europe  of  rods  and  wire  were  made.  This 
means  that  Europe  bought  copper  in  semi- 
manufactured forms,  instead  of  wire-bars, 
through    the    Export    Association. 

It  is  wholly  a  matter  of  conjecture  as  to 
what  extent  manufacturers  bought  copper 
against  orders  already  in  their  hands,  and 
to  what  extent  they  bought  simply  to  lay 
in  copper  for  anticipated  orders,  on  the 
theory  that  at  recent  prices  the  metal  was 
cheap.  We  judge  that  the  major  part  of 
the  business  was  against  actual  orders,  but 
a  considerable  part  was  anticipatory.  As 
things  stand  now,  manufacturers  probably 
have  covered  about  all  of  their  require- 
ments for  June  and  a  con.siderable  part  of 
what  they  will  need  or  expect  to  need  in 
July,  while  contracts  have  been  entered  into 
for  a  relatively  small  quantity  of  August 
copper. 

The  agents  of  the  Export  Association 
quoted  £83  in  England  on  Mav  22.  ad- 
vanced to  £83S  on  May  23.  and  later  went 
tip  to  £85.  the  advances  correspondin.q  more 
or  less  with  the  decline  in  sterling  exchange. 
With  exchange  at  4.64.  the  equivalent  of 
£85  would  be  about  17}c..  c.i.f.,  or  about 
16.35c..  f.a.s.  here.  However,  American 
copper  cannot  be  sold  in  England  at  those 
prices,  while  the  copper  over  there  is 
quoted  at  £82  for  spot,  and  £83  for  futures. 

The  Comite  Central  Industrial  de  Bel- 
gique.  the  unofficial  organization  which  was 
charged  by  the  Belgian  Government  with 
the  collection  of  information  regarding  the 
destruction  of  property  in  Belgium,  esti- 
mates that  during  the  first  three  months 
of  resumption  of  industry  the  requirement 
of  copper  for  reconstruction  will  be  about 
15,000   metric   tons. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  24c,  per  lb.  Copper  wire  is  quoted 
at   lSJ(rJil83c. 

Till — On  May  24,  George  Armsby.  chief 
in  charge  of  tin.  War  Industries  Board,  is- 
sued the  following  letter  to  the  trade : 

"On  May  1.  1919,  according  to  reports 
made  to  the  American  Iron  and  Steel  In- 
stitute, the  supply  of  tin,  (including  tin 
content  of  tin  ores  and  concentrates)  on 
hand  in  the  United  States,  in  the  hands  of 
consumers,  jobbers,  dealers,  and  smelters, 
and  the  unsold  portion  of  the  Inter-Allied 
tin,    was    npiiroximately    22.000    tons.       Up 


to  Jlay  1,  1919,  6863  tons  of  the  10,169  tons 
of  Inter-Allied  tin  allocated  to  the  United 
St.ites  had  been  disposed  of.  Since  May  1, 
a  further  1107  tons  has  been  sold,  leaving 
a  balance  unsold  on  May  23  of  2199  tons. 
Puring  January,  February,  March  and 
April,  1919,  the  average  monthly  consump- 
tion of  tin  in  the  United  States,  as  reported 
to  the  American  Iron  and  Steel  Institute, 
was    3713    tons," 

It  has  been  desired  for  a  long  time  that 
the  Government  should  make  a  statement 
of  the  statistical  position,  and  the  letter 
of  May  24  was  doubtless  issued  in  defer- 
ence to  that  proper  desire.  It  would  be 
even  more  desirable  if  Mr.  Armsby  should 
be  more  explicit,  especially  with  respect  to 
the  relative  quantities  of  tin  in  ore  and  in 
metal,  and.  as  to  the  latter,  how  much  is 
in  the  hands  of  consumers  and  how  much 
in  other  hands.  However,  the  published 
figures  showing  a  total  of  approximately 
22.000  tons  in  all  forms  were  viewed  quite 
hearishly  in  the  trade. 

I.pail — A  fair  business  continued  during 
the  first  three  day,  of  this  week,  but  be- 
ginning with  Monday  there  was  a  decided 
falling  off,  and  immediately  there  began 
to  be  cutting  of  prices,  some  of  which  prob- 
ably reflects  certain  interesting  conditions. 
The  declining  tendency  of  the  price  for 
lead  in  England  attracted  attention.  In 
this  market  there  was  evinced  a  rather 
strong  desire  to  dispose  of  future  lead  even 
at  sharp  concessions,  and  at  the  close  lead 
for   July  delivery  was   offered   at    5Jc. 

The  lead  situation  in  this  country  has 
without  any  doubt  improved  statistically. 
The  chief  question  at  the  moment  is 
whether  it  has  improved  enough  and 
whether  foreign  conditions,  which  lately 
have  afforded  an  outlet  for  Mexican  lead, 
will  continue  to  abate  that  threat  against 
our  market.  The.  production  of  lead  in  the 
United  States  probably  declined  to  a  mod- 
erate figure  in  May.  and  probably  stocks  in 
the  hands  of  producers  diminished.  Cer- 
tainly some  important  producers  report 
themselves  in  quite  a  comfortable  position 
statistically. 

Lead  manufacturers  report  a  noteworthy 
increase  in  business  in  plumbing  fittings, 
reflecting  the  building  of  numerous  small 
houses,  but  the  pipe  business  as  a  whole  is 
subnormal.  The  sheet-lead  business  is  also 
subnormal. 

Zinc — With  the  rise  in  the  price  last 
week,  the  market  met  the  selling  of  pro- 
ducers, who.  having  previously  overstayed 
their  market,  welcomed  the  opportunity  to 
relieve  themselves?.  Although  a  moderately 
fair  demand  continued,  there  were  more 
sellers  than  buyers,  and  the  price  declined 
rather  easily.  There  were  some  small  sales 
for  export  to  England,  which  will  prob- 
ably go  out  via  Galveston,  and  on  Mav  27 
galvanizers  bought  moderate  tonnages.  This 
morning  business  w.as  done  at  6.15c.  and  in 
the  afternoon  at  file.  There  was  some 
further  export  business  in  high-grade  zinc, 
which  was  quoted  at  6Jc. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $10  per  100  pounds. 

Other    Metals 

.Aliiminnm — Virgin  metal  in  good  demand 
at    33c.    per   pound. 

.Antimnn.v — There  was  a  further  advance 
in  this  metal,  which  in  the  early  part  of  the 
week  was  sold  at  SJc.  and  later  at  SSfTSic,. 
which  we  quote  at  the  close.  Most  of  the 
import  houses  made  no  offers  of  antimony 
for  future  delivery,  but  in  some  quarter's 
June  shipments  were  quoted  at  8|c.,  New 
York. 

nismudi — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3,20  per 
lb,  for  wholesale  lots — 500  lb,  and  over. 

Cadniluin — Quoted  at  $1.40  per  lb.  in  lots 
of  500   pounds. 

Nickel — Ingot,  40c. ;  shot,  43c. :  electro- 
lytic,  45c.  per  pound. 

Quicksilver — The  shortage  of  supplies  in 
the  New  York  market  became  acute,  and 
the  price  advanced  to  $92.  San  Francisco 
telegraphs  $87.  strong. 
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Silver  and  Platinum 

SiiTrr — After  l»o  wwks  of  excitement 
and  wiiie  Ouctuation.i  in  price  ronseqvient 
upon  the  unoxp«'rt<Hl  romov.il  of  K.ilcral 
restriction!"  on  exp.5rt  ami  price  of  silver. 
the  market  steaditHl  Itself  at  Slid,  in  Ixin- 
don  iiJid  has  shown  an  advancing  tendency 
since,  closing  at  S2Jd.  In  L«ndim  on  May 
28.  The  supply  of  silver  ottering  Is  lim- 
ited a  nd  the  demand  is  good.  Tlie  out- 
look from  India  and  China  warrants  a 
bullish   feeling. 

Mexican  dollars  at  New  York.  May  22, 
791  :  May  23.  Snj  ;  May  2<,  SO  ;  May  26,  SI  : 
May  27.   S3  ;  May  28.   S31. 

riatinom — Refined  ingot  was  in  good  de- 
mand at  $105. 

Palladinm — Sales  were  made  at  $12". 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  May  S« — Blende,  high,  $44.20; 
basis  SOT  zinc,  premium,  $41  ;  Prime 
Western,  $40;  sludge.  $37.r.O ;  flotation, 
$35:  calamine,  basis  40<-<  zinc.  $2.-.«j  22. 
Avenure  settling  prices:  Blende.  $36.2S ; 
calamine.  $22.20;  all  zinc  ores.  $36  10 
Lead.   high.    $64.30  ;   basis    80        '       " 


vnrk    lias   been 
no  ilisposition  as 


, .    ..    lead,    $60      _ 

average    settling  price,   all    grades     general  tone  of  the  m.irket  h 

of   lead.    $r.6   per   ton.  

Shipments  the  week:  Blende.  5669:  cala- 
mine. 173:  lead,  1430  tons.  Value,  all  ores 
the  week.   $.",43,590. 

Smelteries  closed  down  by  strikmg  work- 
men some  time  neo  have  not  been  restarted, 
reducing  the  production  of  spelter  In  Okla- 
homa.    Mines  that  were  to  close  down  this      , 

month  will  continue  in  operation  for  a  few      flnished-steel   products. 
eeka    keeping  the  mines  drained   awaiting      the   general   stability   of   the   rnarket 
roof"  of    the     permanency    of     the    higher      threatened.      /The    probability    is    that 


lie  a  slackening  in  July  and  August,  which 
normally  are  dull  months. 

Two  things  are  noteworthy:  First,  that 
it  was  a  common  pre<liction.  toward  tne 
close  of  the  war.  that  about  six  "'onths 
would  lie  required  for  readjustment,  oe- 
fore  there  would  be  really  active  biisiness 
and  such  a  period  has  expired.  < h^  P'^*.*^"' 
improvement  dating  .almost  P^<^'f<'}yJ'^"l 
a  time  six  months  after  the  armistice  was 
signed  :  and.  second.  Ihat  'here  "s  ."° 
activity  worth  mentioning  m  the  direction 
of  new  construction  involving  the  use  ol 
steel,  which  is  always  necess.ary  in  order 
to  afford  full  operation  for  the  steel  in- 
dustry. As  noted  in  previous  reports,  -> 
great  deal  of  construction 
figured  upon,  but  there 
yet  to  let  contracts.  

An  exception  to  the  general  character 
of  the  steel  buying,  that  it  is  only  ror 
immediate  deliveries,  is  the.  fact  that  sorne 
steel-bar  contracts  have  lieen  made  in  tne 
past  few  days  for  third  quarter.  No  price 
guar.antee  is  given,  but  if  an  accident 
should  happen  to  the  market  the  buyers 
could    withhold    specifications. 

There  are  diverse  influences  as  to  prices. 
On  the  one  hand,  the  improvement  in  the 
general  tone  of  the  m.arket  has  encouraged 
the  leading  Interests  that  were  committed 
to  the  idea  that  prices  should  be  main- 
tained, and  tliev  are  even  stronger  than 
formerly  in  thai  position.  On  the  other 
hand,  the  appearance  of  greater  demand 
b.as  given  encouragement  to  mills  that  were 
disposed  to  cut  prices,  and  cons 
price    cutting    is    occurr" 
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proof    of    the     permanency    of     the    higher      threatened.      The    pronamiity    is    iiiai    ijiai. 
prices  being  now  offered  for  ores.      Buyers      21    prices  will   he   maintained     nominally  at 
'  ........         j^^^l     j^j.   spvpral   months.      If  construction 

work,    including  railroad    rehabilitation   and 


prices  p.   ..    _ - 

are  finding   it   almost   impossible  to   fill   or- 
ders, on  account  of  the  restricted  output 

PlafteTlIle.  Wl«..  May  184 — Blende,  basis 
60 «>  $41  base,  both  for  premium  grade  and 
high-lead  grade.  Lead  ore.  basis  80%  lead. 
$54   to   $56  per  ton. 

Shipments  reported  for  the  week  were 
2012  tons  blende,  40  tons  galena,  and  336 
tons  sulphur  ore.  For  the  year  to  date  the 
totals  are  3n.7S3  tons  blende,  1S97  tons 
galena,    and    1964    tons   sulphur   ore. 

Puring  the  week  3354  tons  blende  was 
shipped  to  separating  plants. 
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chasable  at  $7.  Business  in  high;grade 
Bolivian  ore  w.as  done  at  $9'?i  10.25.  In 
general  there  was  .a  distinctly  better  tone 
in  this  market 


Other  Minerals 


per 


PrriUa — .Spanish  pyrites  is  quoted  at  20c. 
it    for    furnace  ore   and    ISc.    for   un- 
broken  ore,    cl.f..    New    York    or  other   At- 
lantic port. 

Iron   Trade   Review 

PITTwni  Ktill — May     il 

A  further  and  marked  Increase  In  the 
volume  of  steel  ord.rs  l>eing  pl.aced  Is  to 
he  recorded.  The  first  Improvement  was 
noted  In  this  report  last  week,  the  turn 
occurring  lielween  ten  days  and  a  fort- 
nlel'  -ii;"  Tl-  change  is  purely  In  the 
\,.-  '  ■  there    nelne    no    dif- 

f.  ter    of   buying   or    In 

,1.  ••  that  there  has  been 

a  1  r  bars  for  third  quar- 

Irr  T.  =Miii'.i.v  i«  uniform  that  the  buyers 
are  the  same  ai<  formerly,  ptirchases  l>elng 
for  Jobbing  distribution  and  ordinary 
mnnufnctiiring  ronsiiniplion  Orders  for 
steel  for  construction  purposes  are  not  In 
evidence. 

Tlie  Improved  demand  for  si.el  evidently 
rpflecls  Inrreawd  general  business  activity 
and  does  not  Indicate  the  inception  of  new 
building  projects,  except,  of  roui 
ln«r-hou»e  conslruciion.  which  I 
Incr.  >«i 


expansion,  does  not  begin  at  these  prices, 
and  it  is  made  clear  that  a  start  could  be 
produced  by  lowering  prices,  the  steel 
market  will  probably  be  thrown  open,  but 
the  real  test  as  to  this  cannot  come  before 
next  autumn  and  perhaps  not  until  next 
year. 

Pig  Iron — The  pig-iron  market  continues 
stagnant,  with  transactions  confinid  to 
small  lot.s.  which  go  at  regular  pries  or  at 
slight  conce.ssions.  Merchant  production  is 
now  light,  and  it  is  possibl.'  consumption 
exceeds  production.  Few  furnaces  arc  ac- 
cumulating iron.  Though  soft,  the  market 
is  quotable  at  former  prices :  Bessemer. 
$27.95:  basic.  $25.75:  m.alleable.  $26.25; 
foundry,  $26.75:  forge.  $25.75.  f  o  1.  Valley 
furnaces,  with  $1.40  freight  to  Pittsburgh. 
One  furnace  interest  with  $1.10  freicht  to 
Pittsburgh  also  quotes  these  pricts  at 
furnace. 

Ferromanganese^The  market  continues 
quiet,  with  resale  80'',  at  about  $110.  de- 
livered, though  this  price  has  been  shaded 
in  some  instances.  Makers  cuime  $150. 
which  Is  nominal.  Stocks,  howev.r.  are 
steadily  being  exhausted  and  a  regular 
market  will  have  to  he  develoiied  soon. 
This  can  hardly  be  at  the  present  $150 
.asking  price  of  producers,  as  even  Imported 
material  Is  available  at  much  less,  per- 
haps at  about  $116  at  seal>oard,  Sple- 
gelelsen  remains  about  $33ft35  for  resale 
18";;.  with  no  transactions  reported. 

Coke — Connellsville  coke  production  has 
dwindled  to  .almost  Insignificant  propor- 
tions, about  RO.ooo  tons  a  week,  or  one- 
fourth  the  rate  during  nearly  all  of  last 
year.  Bypmduct  pro<lucllon  has  decre:iscd 
little.  Spot  Connellsville  furnac-  coke  is 
quote<l  usually  at  $4.  but  this  price  couM 
probably  be  shaded  10  to  20c  .Second-half 
contracts  should  be  under  negotiation  soon. 
but  furnaces  are  showing  little  Interest. 
Foundry  coke  Is  stronger,  at  $4.60(tf5,  de- 
pending on  brand. 
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State  Industrial  Insurance  in  Nevada 


By  jay  a.  carpenter* 


Industrial  insurance  was  started  in  Nevada  in  1913. 
It  was  made  voluntary  on  the  part  of  the  viining 
companies  as  to  whether  they  tvould  take  advantage 
of  the  act.  The  rates  established  varied  from  0.5 
to  S'^/c  of  the  payroll  for  different  kinds  of  luorkers 
in  the  mining  industry.  The  total  compeyisation 
for  death  range.s  from  $125  in  the  case  of  a  single 
man  without  dependents  to  a  maximum  of  $80  per 
month   luhere  a  family   is   left.     In   the   two-year 


period,  July  1,  1916,  to  June  30,  191S,  a  total  of 
$328,943  was  collected  iyi  insurance  premiums  upon 
a  total  payroll  of  $14.,891,436,  covering  mitiing  op- 
erations in  copper,  silver,  gold,  and  other  mines  in 
the  state.  The  act  has  been  econoynically  admin- 
istered  and  has  received  whole-hearted  cooperation 
from  the  mining  industry  of  Nevada.  In  1918,  6295 
men  were  employed  in  the  mines  of  the  state.  Record 
shotvs  milling  to  be  almost  as  dangerous  as  mining. 


THE  first  Nevada  industrial  insurance  act  was 
passed  in  1913.  It  covered  a  wide  range  of  in- 
dustries, including  mining.  The  legislation  was 
not  compulsory,  but  employers  were  required  to  give 
notice  of  rejecting  the  act,  or  they  were  presumed  to 
have  accepted  it.  The  law  gave  a  tabulated  list  of  acci- 
dental injuries,  with  the  compensation  for  each,  extend- 


•Mining  engineer.   Tonopah.   Nevada. 


ing  from  an  injury  that  caused  partial  disability  for 
over  two  weeks  up  to  accidental  death.  The  adminis- 
tration of  the  statute  was  assigned  to  a  commission  that 
was  given  authority  to  levy  such  rates  upon  the  pay- 
rolls of  the  separate  industries  as  were  deemed  neces- 
sary to  carry  out  the  provisions  of  the  act. 

The  commission  established  the  following  rates  upon 
the  mining  industry:  All  workmen  underground,  2.5<"^ 
of  the  payroll  for  that  class  of  employees;  shaft  sink- 
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ers,  3.0 ^c  ;  surface  workers,  2.0 ""r  ;  reduction  workers, 
1.25''r,  and  clerical  employees,  0.5'r.  The  maximum 
payment  to  any  one  individual  was  limited  to  $120  for 
one  month,  and  anyone  whoso  duty  caused  him  to  visit 
underground  workings  was  classed  as  an  underground 
workman. 

In  1917,  the  industrial  act  was  amended  to  a  consider- 
able extent.  One  amendment  provides  that  only  such 
employers  come  under  the  act  as  specifically  accept  it  by 
notifying  the  com.mission.  Another  requires  employers 
to  estimate  the  premium  on  the  future  month's  payroll 
and  pay  in  advance.  The  two  a-n^nd-nents  w?re  the 
results  of  successful  suits  against  the  commission  by 
A-orkmen  injured  at  small  mines  opernted  by  companies 
which  had  not  given  notice  of  rejection,  but  had  not 
paid  the  industrial  insurance. 

Compensation  for  Inji-ries 

The  compensations  for  injuries  were  made  higher 
and  are  as  follows:  For  temporary  total  disability  ex- 
tending over  one  week  after  injurj-,  the  compsnsation 
is  -50^,  of  the  wages,  but  not  to  exceed  $70  per  month 
or  extend  over  12  months,  and  for  permanent  total  dis- 
ability it  is  50 ""f  of  the  wages,  but  not  over  $50  per 
month,  to  extend  for  life.  In  case  of  death,  the  com- 
pensation varies  from  only  $125  for  burial  expenses  in 
the  case  of  a  single  man  without  dependents,  to  $36 
per  month  to  a  widow  until  death  or  remarriage,  with 
$12  per  month  for  each  child  under  18,  provided  the 
total  compensation  does  not  exceed  $80  per  month. 

The  foregoing  figures  are  stated  in  the  act  as  a  per- 
centage of  the  workman's  pay,  but  are  given  here  for 
a  workman  who  earns  the  maximum  rate  figured  of 
$120  per  month,  which  is  practically  true  of  every  em- 
ployee of  a  mining  company  in  Nevada  today.  In  the 
case  of  partial  dependents,  their  allotment  is  a  percent- 
age of  the  amount  for  total  dependents  to  correspond 
with  the  percentage  of  the  total  mrnthly  wages  that 
the  deceased  had  been  sending  or  giving  them.  In  case 
the  dependents  are  aliens  not  living  in  this  country, 
compen.sation  is  BO'^  of  the  regular  amount.  For  par- 
tial permanent  disability  there  is  a  wide  range  of  com- 
pensation to  suit  the  nature  of  the  disability. 

These  compensation  figures  were  higher  than  those 
of  the  original  act,  and  as  the  commission  did  not  feel 
that  enough  reserve  funds  had  been  .nccumulated  under 
the  old  rates,  it  changed  the  rates.  As  the  amounts  that 
the  commission  had  paid  out  for  compensation  in  the 
mining  industry-  had  been  higher  than  expected,  the 
rates  for  mining  and  milling  were  increased,  and,  at 
the  same  time,  the  rates  were  reduced  in  nearly  all  other 
industries.  The  mining  rate  was  increased  to  3.5'"o 
and  the  milling  rate  to  2.0' r,  both  to  be  figured  on  the 
gross  payroll.  The  mining  rate  included  all  mine  work- 
ers, whether  surface,  shaft,  or  underground.  The  Ne- 
vada Mine  Operators'  Association  objected  to  this 
increase,  as  its  members  considered  it  unnecessarily 
large,  and  that,  as  the  compensation  was  based  upoi,  a 
maximum  pay  nf  $120  per  month,  the  assessed  rate 
should  not  be  applied  to  any  sum  over  $120  paid  to  any 
individual.  In  the  case  of  high-salaried  cniplnyecs, 
ranging  from  $•'5000  to  $10,000  per  year,  whose  under- 
ground risks  are  very  light,  the  companies  were  forced 
to  pay  from  $175  to  $350  accident  insurance  per  year 
for  each  employee. 

The  result  of  this  increase  in  rates,  and  a  great  deal 
of  valuable  data  on   industrial  insurance,  are  given  in 


the  biennial  report  of  the  Nevada  Industrial  Commis- 
sion, recently  issued.     It  covers  the  period  from  July  1, 

1916,  to  June  30,  1018.  In  this  period  $328,943  in 
insurance  premiums  was  collected  upon  a  total  payroll 
of  $14,891,436.  covering  mining  ope»-ations  in  copper, 
silver,  gold  and  other  mines.  In  this  time,  1921  acci- 
dents were  reported,  of  which  449  were  minor  injuries 
of  less  than  a  week's  duration.  There  were  47  accidents 
resulting  in  death  or  permanent  total  disability  and  164 
of  permanent  partial  disability. 

In  the  case  of  fatalities,  the  average  compensation 
paid  out,  or  estimated  to  be  paid  out  in  monthly  instal- 
ments, was  $3211  per  fatality.  In  one- fourth  of  the 
fatalities  there  were  no  dependents  and  the  compensa- 
tion was  only  that  of  burial  expenses,  and  in  one-tenth 
there  was  left  a  widow  with  three  or  four  children,  in 
which  cases  the  compensation  is  estimated  at  over  $8000 
per  case. 

Total  Compensation  Liability 

The  total  liability  for  compensation  on  the  1921  cases 
is  estimated  by  the  commission  at  $328,943,  which 
amounts  to  2.21  ""c  on  the  total  payroll  exposure.  The 
administration  cost  was  8.5''<:  of  all  the  premiums  col- 
lected. The  mining  premiums  averaged  3.3'"f,  giving 
an  administration  cost  of  0.27'^r  on  the  payroll.  The 
total  cost  then  becomes  2.21 '^c  plus  0.27""^  or  approxi- 
mately 2.5''f .  The  commission  steadily  lowered  the  min- 
ing rate  from  3.5''r.  until  on  Oct.  1,  1918,  it  again 
reached  2.5'r,  which  the  commission  states  is  "believed 
to  represent  the  actual  cost  of  furnishing  the  compensa- 
tion provided  in  the  act  for  mining  operations  under 
the  present  scale  of  benefits  and  wage  conditions." 
However,  the  milling  rate,  which  was  originally  1.25''c, 
and  which  was  increased  in  1917  to  2.0'^,:,  was  again 
increased  on  July  1,  1918,  to  2.25<^i,  as  the  estimated 
compensations  alone  in  the  two-year  period  amounted 
to  1.92''r.  From  these  figures  it  is  apparent  that  the 
mill  man  in  Nevada  has  nearly  as  dangerous  an  occu- 
pation as  the  miner. 

Ample  Reserve  Is  Accumulated 

As  a  result  of  the  sharp  increase  in  mining  rates  in 

1917,  giving  an  average  of  3.3'^f  for  the  two  years, 
the  premiums  collected  exceeded  the  2.5';r  actual  cost  by 
over  $110,000.  The  commission  shows  a  much  ?maller 
excess  in  other  individual  industrier.  This  gives  a 
ample  reserve  for  a  $100,000  catastrophe  fund,  and  the 
commission  suggests  that  the  excess  over  this  amount 
hi  prorated  to  the  industries. 

The  commission  has  over  $500,000  invested  in  first- 
ilass  county,  state,  and  national  bonds,  this  amount 
being  more  than  enough  to  cover  all  book  reserves  for 
pensions  allowed  and  liability  for  pending  claims. 

Apministuation  Cost  Is  Low 

The  administration  cost  of  8.5'"r  of  the  premiums 
collected  is  a  low  figure  and  reflects  credit  upon  the 
state  and  the  commission.  The  marked  advantage  of 
state  insurance  over  that  in  private  companies  lies  in  the 
;;mall  percentage  of  the  premiums  required  to  conduct 
the  business.  A  reliable  authority  on  liability  insur- 
ance companies  states  that  the  rates  are  usually  set  so 
Ih.tt  the  losses  are  not  more  than  40'r  of  the  premiums. 
In  the  case  of  private  co'iipanies  seeking  business,  the 
usual  commission  to  agents  alone  is  5.0''r  of  the  preni- 
ums  collected.     One  of  the  largest  and  best  mutual  life 
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insurance  companies  in  the  United  States  shows  on  its 
recent  annual  statement  a  total  administration  cost  of 
30 '^r  of  the  premiums  collected,  which  includes,  among 
other  expenses,  commission  to  agents,  taxes,  and  office 
rents.  With  state  insurance  these  heavy  items  are 
eliminated.  However,  with  state  insurance,  as  with 
other  state-controlled  industries  or  departments,  there 
is  lacking  the  incentive  to  economize  for  the  purpose 
of  increasing  earnings  that  is  nearly  always  present  in 
private  enterprises,  and  there  is  the  temptation  to  em- 
ploy much  unnecessary  help  and  to  be  generous  or  even 
prodigal  in  the  payment  of  fees,  traveling  expenses  and 
the  like,  to  gain  political  prestige  and  to  fatten  the 
rather  slim  salaries  prescribed  by  the  state. 

The  excellent  record  of  the  Nevada  Industrial  Com- 
mission for  economy  and  efficiency  should  be  a  matter 
of  pride  to  the  people  of  the  state.  Credit  should  be 
given  also  to  Governor  Boyle,  himself  a  mining  en- 
gineer, and  to  the  Nevada  Mine  Operators'  Association 
for  their  interest  in  the  success  of  the  industrial  in- 
surance act,  and  for  their  aid  and  advice  to  the 
commission. 

The  Nevada  Consolidated  Company 

The  Nevada  Consolidated  Copper  Co.  did  not  at  first 
elect  to  come  under  the  provisions  of  the  act.  On  account 
of  its  large  number  of  employees,  the  company  was  able 
to  insure  with  private  companies  at  a  low  rate,  and  its 
officials  were  probably  skeptical  of  state  insurance. 
Later  the  commission  gave  the  company  a  special  rating 
by  putting  it  in  a  class  by  itself.  In  the  last  two  years 
this  company  has  paid  an  average  premium  of  1.82<^f 
on  a  total  payroll  of  over  $9,000,000.  The  total  com- 
pensation for  injuries  amounted  to  1.609(.  As  this 
leaves  only  0.22%  for  administration,  it  is  evident  that 
the  company  has  had  insurance  at  cost  without  the  an- 
noyance and  the  friction  of  damage  suits  that  accom- 
pany the  usual  industrial  insurance. 

All  the  other  mining  and  milling  companies  of  Ne- 
vada in  the  same  two  years  paid  an  average  premium 
of  2.95%  on  a  total  payroll  of  over  $19,000,000,  and 
the  compensation  for  injuries  amounted  to  2.0%.  It 
is  probable  that  the  average  employee  of  the  Navada 
Consolidated,  with  its  caving  system,  open-pit  opera- 
tions, and  its  mill  and  smeltery  work,  has  as  great  an 
inherent  hazard  in  his  work  as  the  average  employee 
in  the  other  mines  and  mills  of  the  state,  and,  there- 
fore, the  smaller  percentage  on  the  payroll  paid  out 
for  compensation  at  the  Nevada  Consolidated  is  prob- 
ably the  result  of  a  persistent  safety-first  campaign 
and  excellent  first-aid  and  hospital  facilities. 

It  is  probable  that  several  of  the  large  mines  of  the 
state  had  as  low  an  accident  record  a.=  the  Nevada  Con- 
solidated, but  other  less  fortunate  or  less  careful  com- 
panies had  an  undue  number  of  accidents.  By  Sec.  22 
of  the  amended  act,  the  commission  is  given  the  right 
to  advance  the  premium  rates  of  any  establishment  that 
is  more  dangerous  than  other  similar  works.  The  com- 
mission has  wisely  hesitated  to  use  this  authority,  but 
has  recommended  that  it  be  allowed  to  give  special 
lower  "merit"  ratings  to  the  contributor  that  makes 
special  provisions  for  avoiding  accidents  and  shows  less 
accident  compensation  than  other  similar  contributors. 

The  original  act  primarily  dealt  only  with  compensa- 
tion for  injuries,  and  did  not  provide  for  the  cost  of 
medical  attention  and  hospital  facilities.  As  these 
items  are  necessary  to  keep  minor  injuries  from  devel- 


oping into  compensation  cases,  and  upon  the  theory  thai 
if  the  industry  is  morally  liable  for  compensation  for 
accidents  to  its  employees  it  is  also  responsible  for 
medical  and  hospital  attention,  the  act  was  so  amended 
in  1917  as  to  make  it  compulsory  upon  the  industries  to 
give  such  attention  to  their  employee?  in  case  of  acci- 
dent, and  to  provide  for  state  insurance,  as  in  the  case 
of  compensation,  for  accidents.  To  cover  the  cost  of 
this  insurance,  the  employer  pays  an  accident-benefit 
premium  upon  his  gross  payroll,  but  the  law  allows  the 
employer  to  collect  not  over  $1  a  month  from  each 
employee  as  the  workman's  share  of  the  cost  of  this 
protection. 

Companies  having  their  own  hospital  are  not  required 
to  insure  with  the  state,  but  they  must  furnish  the 
same  benefits  to  the  injured  employee,  which  .ire  de- 
fined as  prompt  "medical,  surgical,  and  hospital  or  other 
treatment,  nursings,  medicines,  medical  and  surgical 
supplies,  crutches,  and  apparatus,  including  artificial 
members,  as  may  be  reasonably  required  at  the  time  of 
injury  and  within  90  days  thereafter,  which  may  be  ex- 
tended to  one  year  by  the  Nevada  Industrial  Commis- 
sion." These  companies  are  also  allowed  to  collect  $1  a 
month  from  their  employees.  The  commission  is  given 
general  authority  over  the  hospital  associations  in  re 
spect  to  the  physicians  employed  in  case  complaints  are. 
made  by  employees  as  to  the  medical  treatment  re- 
ceived. In  the  case  of  the  small  companies  insuring 
with  the  state,  the  commission  sets  a  scale  of  fees  for 
medical  and  hospital  attention,  and  the  injured  em- 
ployee is  taken  to  the  nearest  place  equipped  for  proper 
treatment.  The  injured  man  is  given  his  choice  of  phy- 
sicians. It  is  obligatory  on  the  employer  to  render  first 
aid  and  to  take  the  employee  to  the  doctor  or  hospital 
if  necessary. 

Accident-Benefit  Premium 

The  commission  set  the  accident-benefit  premium  at 
75%  of  the  compensation-premium  rate.  In  the  year 
period  1917  to  1918,  a  total  of  $29,095  was  collected  on 
a  gross  payroll  of  about  $3,300,000.  The  cost  of  all 
medical  treatment  was  under  $10,000,  leaving  an  un- 
expected surplus.  As  a  result,  the  rates  for  1919  are 
materially  reduced,  except  that  in  the  mining  and  pack- 
ing-house industries  the  rate  remains  the  same.  As  the 
mining  rate  for  1919  is  2.5%,  the  accident  benefit  rate 
is  1.875  per  cent. 

Only  about  one-fifth  of  the  employees  covered  by  state 
compensation  insurance  are  covered  by  the  state  acci- 
dent-benefit insurance,  owing  to  the  large  number  of 
hospital  associations.  For  an  employee  earning  $5  per 
day  working  for  30  days  the  insurance  costs  $2.80,  of 
which  the  employer  is  allowed  to  collect  $1  from  the 
employee,  making  the  net  cost  $1.80.  With  the  hospital 
associations  the  cost  to  the  companies  will  average  from 
50  to  75%  of  this  amount.  The  higher  cost  of  the  state 
insurance  is  due  to  the  fact  that  it  covers  all  the  more 
remote  and  isolated  mines  of  the  state  and  does  not 
have  the  compensating  advantage  of  the  large  mines 
and  camps.  The  larger  hospital  associations  give  the 
employee  for  his  $1  per  month  not  only  medical  and 
hospital  attention  for  accidents,  as  the  law  requires,  but 
also  for  nearly  all  forms  of  sickness  and  ill  health.  The 
smaller  associations  as  a  rule  have  an  agreement  where- 
by the  employee  pays  an  additional  dollar  for  this  extra 
service. 

Before  1913  Nevada  was  a  backward  state  in  the 
matter  of  industrial  insurance.     The  courts  were  filled 
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with  damagre  suits.  The  matter  of  compensation  for  in- 
juries was  a  sore  spot  between  employer  and  employee, 
and  the  first  step  in  the  case  of  an  accident  was  to  pre- 
pare for  a  legal  battle.  It  was  incumbent  upon  the 
company  to  prove,  if  possible,  that  tho  accident  was  the 
result  of  the  man's  own  carelessness,  whereas  the  in- 
jured man  tried  to  prove  that  it  was  due  to  the  negli- 
gence of  the  company  or  one  of  its  employees.  Many 
an  engineer  and  company  employee  have  been  placed 
upon  the  witness  stand  as  an  unwilling  witness  either 
by  the  request  of  the  company  or  by  an  injured  fel- 
low workmen.  Such  trials  fanned  the  flames  of  mutual 
distrust  and  animosity  between  employer  and  employee. 
The  damage  suits  were  always  for  large  sums,  out  of  all 
proportion  to  the  present  compensation  rate,  as  the  in- 
jured employee  or  his  heirs  ran  the  risk  of  losing  the 
suit  and  by  agreement  signed  awav  the  lion's  share  of 
the  possible  judgment  to  the  attorney  as  his  fee  and 
court  expenses.  A  jurj-  trial  was  usually  demanded, 
and  the  employee  was  likely  to  win  in  the  lower  courts, 
which  resulted  in  more  expense  and  long  delays  for  ap- 
peals and  review  of  the  case  by  a  higher  court.  One 
case  went  to  the  U.  S.  Supreme  Court. 

The  result  as  to  compensation  was  p.  great  inequality. 
A  discouraged  employee  either  settled  for  a  pittance,  or 
was  given  an  excessive  amount  by  a  legal  judgment.  In 
any  case  the  employee  had  high  medical  and  hospital 
bills  that  he  could  not  usually  pay,  thus  throwing  him 
upon  the  charity  of  the  company,  his  friends,  or  his 
union.  With  a  family  man  even  a  mmor  accident  was 
to  bo  dreaded  by  the  whole  family.  The  mining  engi- 
neer who  has  seen  the  carefully  nursed  profits  of  months 
wiped  out  by  lawjers'  fees  and  a  judgment,  or  has  wit- 
nessed the  pitiful  poverty  and  hopelessness  of  a  home 
where  the  wage  earner  is  laid  up  by  a  serious  acci- 
dent, can  realize  what  a  blessing  accident  relief  and 
compensation  laws  with  state  insurance  are  to  both  em- 
ployer ar.d  employee. 

Nevada  is  now  one  of  the  foremost  states  in  in- 
dustrial insurance.  Today  an  injured  man  is  given 
the  best  of  care  from  the  moment  of  bis  injur>- ;  he  and 
his  dependents  are  assured  that  they  will  not  suffer  from 
actual  want,  and  his  mind  is  relieved  of  the  worry  and 
fear  that  delay  recovery.  The  employer  no  longer 
dreads  the  trouble  and  co.st  of  damage  suits  and  is  no 
longer  deeply  concerned  as  to  the  relative  responsibility 
of  the  man  and  the  company  for  the  accident,  but  his 
one  concern  is  to  see  that  the  man  gets  the  best  of  care. 
Though  the  cost  of  the  insurance  is  relatively  high,  all 
other  employers  in  his  industrj'  have  the  same  expense, 
and  therefore,  in  a  measure,  the  cost  i.s  added  onto  or 
figured  into  the  selling  price  of  his  product. 

NRf  ESSITY  FOR  WORKMEN'S  PROTECTION  NOT  RE- 
LIEVED BY  Safety  First 

The  importance  of  this  protection  to  the  workman  in 
the  metal  mines  is  shown  in  the  fact  that,  in  spite  of 
all  the  safety-first  work  and  safety  .nppliances  of  the 
la.st  two  years,  the  report  of  the  commiftsion  shows  that 
the  average  mine  worker  will  meet  with  one  accident  in 
approximately  every  five  and  a  half  years  that  will  lay 
him  up  from  one  week  to  eternity,  with  the  chances  of  it 
hemg  the  latter  about  1    in  32. 

Only  10  years  ago  the  fi.-.it  state  industrial  compensa- 
tion art  for  the  purpo.tc  of  transferring  to  industry  the 
coat  of  accidents  arising  in  that  industry  was  declared 
unconstitutional  by  the  Appellate   Division  of  the  Su- 


preme Court  of  the  State  of  New  York.  It  is  strange  that 
the  old  doctrines  of  common  employment,  contributory 
negligence,  and  acquiescence  that  had  been  discarded 
years  before  by  the  monarchies  of  Europe  still  found 
acceptation  in  the  courts  of  our  country  and  that  the 
only  method  of  obtaining  comjiensation  was  by  the  em- 
ployer's liability  under  the  common  law. 

The  old  monarchies  of  Germany  and  Austria  had  for 
years  not  only  industrial  compensation  laws,  but  also 
required  employers  to  insure  with  the  state  against 
these  risks.  However,  when  the  justice  of  it  all  struck 
home  to  the  American  people,  and  American  legislators 
became  more  imbued  by  the  Roosevelt  idea  of  the 
"square  deal,"  the  progress  was  rapid  and  the  coun- 
try can  expect  still  more  rapid  progress  along  humani- 
tarian lines,  because  the  American  people  have  been 
awakened  and  broadened  in  their  sympathies  by  their 
sacrifices  for  the  sake  of  humanity  in  the  Great  War. 
It  is  now  possible  to  look  forward  with  confidence  that 
the  new  laws  will  not  place  too  heavy  a  burden  of  tax- 
ation upon  American  industries  and  state  governments, 
because  the  high  cost  of  government  in  the  last  two 
years,  and  the  present  method  of  direct  income  taxes 
reaching  nearly  to  the  income  of  the  average  laborer, 
have  awakened  the  American  citizen,  by  a  direct  touch 
upon  his  pocketbook,  to  the  necessity  of  an  honest, 
economical  government. 


Uses  of  Mercur)'* 

The  use  of  mercury  for  thermometers  consumes,  ac- 
cording to  F.  L.  Ransome,  only  a  small  fraction  of  the 
total  quantity  produced.  Mercury  is  a  constituent  of 
many  druprs  and  chemicals,  including  calomel  and  cor- 
rosive sublimate,  and  mercuric  oxide  and  mercurj'  salts 
are  used  in  the  manufacture  of  certain  chemicals  of 
which  the  mercury  itself  does  not  form  a  part.  For 
example,  in  one  process  of  producing  glacial  acetic  acid, 
acetylene  is  oxidized  with  mercuric  oxide,  the  same  lot 
of  m.ercury  being  used  repeatedly.  Mercury  is  used  also 
in  making  phthalic  anhydride  and  phthalic  acid,  organic 
compounds  which  are  employed  in  the  dye  industry  but 
which  themselves  contain  no  mercury. 

The  use  of  mercury  fulminate  as  a  detonator  has 
expanded  enormously  with  the  increase  in  the  variety 
and  efl^ciency  of  the  high  explosives  now  manufactured 
for  industrial  and  militar>*  purposes,  and.  althougl" 
primers  have  been  made  of  other  materials,  especially 
for  small  arms,  no  substitute  has  found  general  ac- 
ceptance. 

Quicksilver  is  now  used  extensively  in  the  manufac- 
ture of  anti-fouling  ship-bottom  paint.  The  consumption 
of  quicksilver  in  gold-dredging  and  other  placer  opera- 
tions is  still  large.  In  gold-quartz  mills,  however,  the 
amalgamation  process  has  been  partly  supplanted  by 
cyanidation. 

Among  the  varied  uses  to  which  quicksilver  is  put 
may  be  nientioiie<l  also  its  employment  in  dental  amal- 
gams; in  the  manufacture  of  laboratory  air  pumps  and 
other  scientific  instruments;  in  thermostats,  gas  gov- 
ernors, and  similar  appliances;  in  mercury-vapor  elec- 
tric lamps;  in  compounds  for  preventing  scale  in  steam 
boilers;  in  cosmetics;  in  certain  electrolytic  proce.sses 
fo»-  the  manufarfure  of  chlorine,  caustic  .-^oda,  and  picric 
acid:  in  primary  hiittorioM.  electrolyzers.  rectifiers,  and 
other  electrical  equipment;  and  in  felt  making. 


•Bxcvrpt  from    BuU-   »(6-FF.  U.  8.   Qeoloclcal  Survey. 
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Alsatian  Potash  Industry 


SOON  after  the  United  States  entered  the  Great 
War,  one  of  the  German  newspapers  advanced  the 
claim  that  the  reason  for  America's  entry  was 
to  secure  a  supply  of  potash  from  the  Alsatian  potash 
deposits.  Ridiculous  as  this  claim  may  have  been,  it 
is  interesting  to  note  that  French  engineers  have  al- 
ready visited  the  Alsatian  potash  mines  to  survey  the 
damages  caused  by  the  late  intensive  operations  of  the 
Germans,  and  to  determine  the  best  methods  of  re- 
habilitating this  Alsatian  industry.  Their  reports  are 
not  yet  available;  but  Charles  Bonnefon,  a  special 
writer  for  the  Echo  de  Paris,  followed  the  French  engi- 
neers and  has  written  an  account  of  his  trip.  Though 
his  point  of  view  is  that  of  the  layman,  some  parts  of 
his  articles  are  of  especial  interest  and  are  reproduced 
herewith : 

"The  Alsatian  potash  deposits  are  found  at  depths 
varying  between  450  and  7C0  m.  The  shafts  are  gen- 
erally twin  shafts  and  communicate.  .  .  .  There 
are  two  superimposed  potash  beds,  the  upper  having  an 
area  of  90  sq.km.  and  the  lower  covering  about  200 
sq.km.  The  first  has  an  average  thickness  of  1.8  m. 
and  the  second  4  to  5  m.  The  salts  contain  20  to  22% 
of  pure  potash  on  the  average,  but  vary  from  9  to  40% 
or  even  higher. 

"I  descended  the  Theodore  shaft,  the  richest  in  the 
district,  to  see  if  the  rumors  that  the  Germans  had 
'gutted'  the  mines  were  true.  .  .  .  Stepping  out  of 
the  cage,  our  party  entered  a  rose-colored  gallery  in 
which  small  cars  were  in  operation.  To  the  right  and 
to  the  left  on  the  walls,  the  vein  was  exposed  in  thin 
horizontal  but  regular  bands  of  yellowish  rock  salt  and 
sylvinite  (sylvite).  One  sees  the  whole  gamut  of  hues, 
from  the  most  delicate  rose  to  a  bright  red,  cut  by 
white  bands.  Along  the  slate  roof  of  the  gallery  the 
timbers  give  evidence  of  the  crushing  weight  of  the 
mountain,  and  presently  it  is  necessary  to  stoop.  Then 
the  gallery  enlarges,  and  we  find  ourselves  in  a  chamber 
6  m.  in  height  with  the  gray  arch  supported  by  rose- 
colored  pillars  cut  in  the  solid  salt.  This  attractive 
color  is  not  due  to  the  potash  content  but  to  the  iron 
which  the  salt  has  absorbed.  On  the  right  and  the  left 
are  black  openings  obstructed  in  some  cases  by  blocks 
of  broken  salt.  In  one  of  the  openings  a  drilling  ma- 
chine is  being  operated  by  two  workmen.  Twenty  holes 
have  been  drilled  to  a  depth  of  1.5  m.  The  holes  are 
later  loaded,  and,  after  taking  up  the  track,  everyone 
leaves.  The  dynamite  does  the  work;  not  a  pick  is 
needed. 

"In  general,  the  damages  caused  by  the  Germans  in 
the  potash  mines  have  not  been  great,  except  through 
intensive  operation  without  proper  regard  to  the  work 
of  conservation  of  the  mine  openings.  It  is  necessary 
to  do  much  repairing,  to  reconstruct  incline  planes,  bat- 
tle with  the  crushing  weight  of  the  mountain  and  the 
water  and  to  do  other  nonproductive  work.  The  work- 
ers now  receive  from  8  to  19  fr.  per  day  and  work 
underground  six  hours  per  day.  These  reasons,  the 
rise  in  wages,  the  increase  in  the  number  of  workers, 
and  necessary  restoration  of  the  mines,  explain  why 
the  potash  industry  here  is  today  losing  money. 

"In  the  Reichsland  works  I  observed  the  rose-colored 
crystals  being  transformed  into  the  purified  white  salt 
of  commerce.     The  larger  blocks  of  crude  salt  are  de- 


livered to  a  crusher,  the  product  from  which  passes  over 
a  moving  grizzly.  The  sm.all  pieces  go  directly  to  a 
roller  mill.  The  product  is  then  screened  and  passed  to 
a  second  mill.  Oversize  is  returned  until  it  is  ground 
sufficiently  fine.  The  ground  mixture  of  rock  salt  and 
potassium  chloride  contains  from  9  to  22%  potash,  fig- 
ured as  pure  K,0.  A  common  grade  is  14%,  and  this 
appears  in  comm.erce  as  'kainite,'  though  in  reality  the 
Alsatian  product  is  sylvinite  (sylvite)  and  does  not 
contain  a  trace  of  sulphate. 

"The  lower-grade  salt  is  dried  in  long  furnaces  and 
sold,  without  refining,  to  the  agricultural  industry.  The 
richer  salt  running  up  to  22%  is  treated  for  the  sepa- 
ration of  rock  salt  and  potassium  chloride.  An  Archi- 
medean screw  conveys  the  powdered  salts  into  a  series 
of  vats  under  which  a  fire  is  maintained.  The  salts 
there  encounter  a  current  of  water  saturated  with  com- 
mon salt.  The  potassium  chloride  is  taken  into  the 
solution,  which  refuses  the  common  salt.  After  'cook- 
ing' slowly  in  the  vats,  the  mixture  flows  away  and  is 
delivered  into  long  storage  reservoirs  or  vats.  At  the 
end  of  several  days,  when  the  solution  has  become  cold, 
the  bottoms  of  the  storage  vats  are  covered  with  a 
white  bed  about  50  cm.  thick.  This  deposit  is  taken 
up  with  shovels  and  loaded  into  cars.  It  is  KCl  of 
80%  tenor,  or  may  be  even  up  to  98  per  cent. 

"The  Alsatian  potash  industry  will  bring  back  to  the 
country,  if  our  exploitation  attains  a  half  of  the  Ger- 
man exportation,  a  net  profit  of  40,000,000  fr.  per  year, 
but  there  remain  to  be  solved  the  problems  of  man- 
power, and  the  refinancing  of  these  enterprises. 

"In  the  archives  of  the  Reichsland  works  I  found 
some  statistics  which  characterize  the  activity  under 
the  German  regim.e.  General  estimates  have  placed  the 
value  of  the  Alsatian  potash  industry  at  from  20,000,000 
to  60,000,000  fr.,  but  little  reliance  can  be  placed  on 
these  estimates,  as  the  Germans  have  been  anxious  to 
include  this  in  their  final  accounting.  Tomorrow  such 
estimates  might  have  to  be  reduced  one-third — if  one 
discovers  additional  deposits  or  manufactures  or  finds 
a  better  fertilizer.  Before  the  war  Germany  had  a 
monopoly  which  permitted  her  to  maintain  remunera- 
tive prices.  Whether  the  competition  that  will  certainly 
ensue  between  Alsace  and  Stassfurt  will  come  to  a  head 
in  a  new  convention  or  not,  the  total  value  of  the  potash 
mines  will  be  affected  by  this  changed  ownership.  Al- 
though the  Franco-Alsatian  group  occupied  second  place 
in  the  number  of  concessions,  nine-tenths  of  the  produc- 
tion was  in  the  hands  of  the  Germans.  The  value  of 
the,  Germ.an  investment  in  this  industry,  counting  all 
elements,  such  as  amortization,  interest  on  capital,  and 
like  charges,  reached  65,000,000  fr.  This  is  the  sum 
we  shall  have  to  give  the  German  owners  or  have  the 
German  government  reimburse  the  German  stockholders. 

"The  statistics  show  that  the  Alsatian  potash  industry 
was  only  at  the  beginning  cf  its  development.  If  the 
Alsatian  output  formed  only  a  small  part  of  the  German 
sales  before  the  war,  this  was  due  to  the  fact  that  all 
the  shafts  were  not  yet  sunk,  nor  were  all  the  refining 
works  completed. 

"In  1914  there  were  210  shafts  in  Germany  and  Al- 
sace. Only  a  single  Alsatian  shaft  possessed  a  complete 
installation  giving  it  the  right  to  a  quota-part  or  definite 
allotment   of  the   production.     All   the   other   Alsatian 
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shafts — Amelie  II,  Joseph,  Else.  Max,  Marie-Louise, 
Marie.  Theodore,  Prince  Eupene,  Alex,  Rudolph,  Reichs- 
land  Est,  Reichsland  Quest — 12  in  number — had  re- 
reived  a  provisional  quota-part  which  would  not  exceed 
in  any  case  2.380  thousandths  of  the  total  production, 
i  e.,  one-half  of  the  definite  allotment  obtained  by  di- 
viding 1000  by  210,  or  4.760  thousandths. 

"All  the  Alsatian  shafts  that  attained  completion 
during  the  war  obtained  their  definite  allotment,  which 
was  raised  to  six  or  eight  thousandths  of  the  German 
production.  Their  capacity  was  thus  judged  superior 
to  that  of  the  average  installation.  The  Alsatian  de- 
posits are,  in  fact,  richer  than  the  German. 

Working  Shafts  in  1919 

"In  April,  1919,  five  shafts  were  working:  the  Reichs- 
land, Theodore,  Alex,  Max,  and  the  Marie-Louise.  Of 
these,  three  had  complete  installations:  the  Reichsland, 
Theodore,  and  the  Max.  The  actual  production  is  2000 
tonnes  per  day.  In  three  months  the  French  officers 
have  been  able  to  double  the  Alsatian  production.  In 
July,  1919,  Amelie  I,  Amelie  II,  Marie.  Joseph,  and  Else 
will  be  repaired.  The  production  will  then  exceed  5000 
tonnes.  By  Januarj%  1920,  Reichsland  and  Prince 
Eugene  will  again  be  in  working  condition,  which  should 
bring  the  production  up  to  6000  tonnes.  By  1922,  Anna 
I,  Anna  II,  Enisheim  I,  Enisheim  II,  and  Rudolph  hav- 
ing completed  their  shafts,  the  total  Alsatian  production 
should  reach  9000  tonnes  per  day. 

"Germany  in  1914  extracted  16,000,000  tonnes  of 
crude  products,  from  which  she  obtained  and  sold  1,110,- 
309  tonnes  of  pure  potash  (theoretical  figure  obtained 
by  adding  the  amount  of  pure  potash  contained  in  the 
various  mixtures).  She  exported  484,254  tonnes  of  con- 
centrated and  purified  potassium  chlorides  (80%  KCl). 
At  this  time  the  Alsatian  output  represented  48-1000 
of  the  Germ.an  production. 

"We  are  thus  in  the  presence  of  an  industry  at  its 
beginning  and  which  we  receive  from  the  hands  of  the 
Germans  in  a  state  of  nearly  complete  preparation.  We 
can  produce  daily  only  400  tonnes  of  purified  potassium 
chloride  (SO"";  KCl),  and  it  is  only  this  product  that 
the  United  States  needs.  The  area  of  France  is  slightly 
smaller  than  that  of  Germany  in  1913,  and  if  we  wish 
to  enrich  our  land  as  Germany  has  hers  we  should  pro- 
duce about  the  same  amount  as  she  uses  at  home.  It 
would  be  necessary  for  us  to  place  in  order  the  flooded 
or  obstructed  shafts  (nine  in  number),  to  secure  in 
the  shortest  possible  time  mechanical  drilling  machines, 
to  repair  the  reduction  works  damaged  by  our  shells, 
to  sink  40  or  50  new  shafts,  and,  in  short,  to  increase 
our  facilities  to  a  point  capable  of  producing  300,000 
tonnes  of  80'"r  .salt  per  annum.  The  otficial  figure.^ 
indicate  that  it  will  be  necessary  to  provide  large  capital 
in  order  to  enter  into  serious  competition  with  the 
German  industry. 

"The  concessions  accorded  in  Alsace  up  to  the  present 
number  112,  of  which  33  belong  to  the  Soci^t^  Franco- 
Al!<acienne  (Group  Sainte-Theresc  i.  The  other  79  con- 
cessions are  held  by  the  three  German  groups  as  fol- 
low.s:  Deutsche  Kali-Werkc  (the  Sta.^sfurt  trust)  51 
concessions;  Wintershall.  13  concessions;  Roechling,  15 
concessions.  Different  opinions  have  been  offered  as  to 
how  we  should  exploit  these  rich  resources,  hut,  what- 
ever solution  is  adopted,  a  serious  financial  effort  is 
necessary  to  place  France  \^^  the  first  rank  of  potash 
production." 


Underground  Mechanical  Loading 

Underground  shoveling  by  mechanical  means  has  re- 
ceived considerable  attention  during  the  last  few  years, 
and  it  is  believed  that  the  following  notes,  abstracted 
from  "The  Use  of  Shoveling  Machines  in  Underground 
Mining"  (Myers-Whaley  Co.),  will  be  of  interest  in 
that  connection: 

In  a  magnetic  iron-ore  mine  a  Myers-Whaley  machine, 
working  in  a  stope,  loaded  from  150  to  170  tons  per 
eight-hour  shift,  and  was  operated  by  a  crew  of  two 
men.  The  machine  was  frequently  stopped  while  wait- 
ing for  cars;  also  during  the  time  that  the  track  was 
being  cleaned  and  the  boulders  were  being  blasted.  In 
development  work,  during  213  shifts  of  operation  of 
the  machine,  18,517  tons  was  shoveled,  an  average  of  87 
tons  per  shift,  at  a  cost  of  $3530.81  or  19.07c.  per  ton. 

In  a  red  hematite  iron  ore  mine,  one  of  these  machines 
loaded  87  cars,  or  about  148  tons  per  shift,  working 
on  a  12 ""r  grade.  The  ore  here  occurs  in  a  pitching 
formation,  main  levels  being  driven  from  the  slope  open- 
ing to  the  right  and  left  across  the  pitch.  From  these 
auxiliary  slopes  are  driven  down  the  pitch,  and  the  rooms 
from  which  the  production  is  obtained  are  turned  off 
from  the  auxiliarj-  slopes  across  the  pitch,  so  that  the 
room  tracks  are  on  a  grade  of  not  over  3  to  4  per  cent. 

The  system  of  hauling  is  by  ropes  on  the  slopes,  and 
horses  are  used  to  shift  the  cars  in  the  rooms.  Rooms 
are  24  ft.  wide  and  about  10  to  12  ft.  high.  The  weight 
of  the  rails  used  is  about  40  lb.,  and  24-lb.  steel  is  used 
for  balance  rails.  The  room  space  is  drilled  with  6-ft. 
holes,  and  the  entire  face  of  the  room  is  shot  down  at 
one  time,  making  approximately  150  tons  per  shot.  The 
tracks  are  laid  up  within  about  10  ft.  of  the  standing 
face  before  the  face  is  shot,  so  that  the  ore  is  shot  down 
upon  the  tracks.  Under  these  conditions  and  during 
12  working  days  when  the  machine  was  under  operation 
the  mine  was  operating  on  single  shift,  and  each  ma- 
chine loaded  an  average  of  200  tons  per  shift. 

The  machine  crew  consisted  of  one  operator  and  two 
car  shifters.  The  operator  was  paid  26c.  an  hour  plus 
a  bonus  of  *c.  per  car  up  to  100  cars  and  Ic.  a  car  for 
each  car  over  100  cars.  Car  shifters  were  paid  25Jc.. 
with  the  same  bonus.  The  total  cost  of  the  crew  on  a 
basis  of  200  tons  for  a  ten-hour  shift  was  $10,  or  a 
labor  cost  of  5c.  per  ton.  Hand  loading  is  done  on  the 
same  basis.  The  hand  shovelers  are  paid  25ic.  per  hour, 
plus  a  l)onus  as  follows:  On  the  first  10  cars,  25ic.  per 
car,  and  if  they  load  more  than  10  cars  they  are  paid 
Ic.  a  car  additional.  The  average  loading  was  10  cars, 
or  15c.  per  ton  for  the  hand  loading. 

An  example  of  the  capacity  and  cost  of  shoveling  with 
one  of  these  machines  in  tunnel  work  is  given  in  con- 
nection with  a  10  ft.  X  14-ft.  tunnel  in  a  gold  mine  in 
South  Africa.  At  this  place  the  shoveling  machine  com- 
petes with  cheap  labor,  the  Kafirs  being  paid  62c.  for 
eight  hours'  work.  The  time  for  cleaning  up  a  shot 
with  machines  was  from  2  to  2i  hours,  making  the  sav- 
ing in  the  time  of  mucking  about  three  or  four  hours, 
as  it  required  from  five  to  seven  hours  to  muck  out  a 
shot  before  the  machine  was  installed.  Previous  to  the 
installation  of  the  machine,  the  heading  had  been  ad- 
vancing about  130  ft.  per  month.  The  work  was  im- 
mediately increased  after  the  installation  of  the  machine 
to  about  170  ft.  per  month.  The  labor  cost  of  mucking 
with  the  machine  was  $3.22  per  round.  The  cost  of 
mucking  by  hand  was  alwut  $12.60  for  the  same  work. 
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Car  Dumpers' 

By  JAMES  A.  JACKSONf 


Although  the  present  use  of  car  dumpers  in  the 
metal-mining  field  is  not  extensive,  there  may  be 
considerable  application  for  them  in  that  indus- 
try, especially  tvhere  it  is  desired  to  empty  cars 
with  dispatch  anid  the  capacity  handled  by  the 
dumper  is  sufficient  to  roorrant  such  an  installa- 
tion. The  operation  of  car  dumpers  in  general 
is  outlined  and  the  outstanding  features  of  dif- 
ferent types  are  discussed  in  the  following  arti- 
cle, which  recommends  electric-power  operation. 


CAR  dumpers  are  used  for  dumping  coal,  ore,  lime- 
stone, or  other  kinds  of  free-flowing  bulk  freight 
from  open-top  standard  railway  cars  commonly 
known  as  gondolas.  The  operation  is  carried  out  by 
inverting  the  car  until  its  entire  contents  are  dumped. 
The  devices  for  this  purpose  may  be  divided  into  two 
general  classes,  the  side-dump  type  and  the  end-dump 
type,  the  latter  being  little  used,  in  this  country. 

The  side-dump  type  can  be  further  divided  into  two 
general  classes,  the  turn-over  type  and  the  lift-and-turn- 
over  type,  each  of  which  can  be  either  movable  or  sta- 
tionary. The  first  of  these  does  not  elevate  the  car 
more  than  is  actually  necessary  to  turn  it  into  an  in- 
verted position.  The  stationary  type  usually  dumps  into 
transfer  cars  or  on  conveyors;  but,  if  movable,  these 
auxiliary  devices  can  be  omitted,  and  the  dumping  take 
place  directly  on  stockpiles  or  into  boats.  The  second 
type  elevates  the  car  vertically  before  starting  to  invert 
it,  so  that  the  car  will  be  high  enough  to  discharge 
directly  into  large  vessels  or  high  storage  bins.  This 
type  is  seldom  made  movable,  on  account  of  its  height. 

GENER.4L  Construction  of  Car  Dumpers 

The  general  construction  of  all  types  of  dumpers  con- 
sists essentially  of  a  structural  steel  framework,  rec- 
tangular in  form,  and  containing  a  cradle  to  which  the 
car  is  securely  clamped  during  the  dumping  cycle.  This 
clamping  is  done  entirely  automatically  by  an  ingeni- 
ous system  of  clamps,  actuated  by  counterweights, 
which  are  so  arranged  as  to  accommodate  themselves  to 
all  sizes  of  cars.  In  most  dumpers,  these  counterweights 
serve  two  other  purposes,  the  first  being  to  assist  in 
starting  an  overturned  car  in  the  downward  direction, 
and  the  second  having  for  its  purpose  to  slide  the  car 
sidewise  and  hold  it  firmly  against  the  side  of  the  cradle. 

To  accomplish  the  sidewise  sliding,  the  track  on  the 
cradle  is  carried  on  a  platen  which  is  supported  on 
wheels  and  moves  in  guides  to  keep  it  in  alignment. 
Some  of  the  clamp  counterweights  are  connected  by 
ropes  to  this  platen  in  such  a  manner  that,  as  soon  as 
the  cradle  starts  to  move  upward,  the  platen  and  car 
move  sidewise  until  the  car  comes  up  against  the  wooden 
bumpers  on  the  side  of  the  cradle.  It  is  then  held  there 
throughout  the  dumping  period  until  the  cradle  arrives 
at  a  point  a  short  distance  from  the  bottom,  where  a 
series  of  mechanical  arms  are  used  as  a  means  of  push- 
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ing  the  platen  back  against  the  action  of  the  counter- 
weights. This  aligns  the  dumper  tracks  with  the  sta- 
tionary tracks,  and,  as  the  top  clamps  have  been  auto- 
matically released,  the  car  is  ready  to  be  pushed  off  the 
dumper  by  the  next  loaded  car  bumping  into  it.  From 
the  foregoing,  it  will  be  seen  that  a  car  is  supported  on 
the  bottom,  top  and  one  side  throughout  the  dumping 
period. 

Differentiation  of  Motions  Necessary  in  Opera- 
tion OF  Gpjh  Dumper 

The  operation  of  a  lift-and-tum-over  dumper  is  sim- 
ilar to  that  of  the  turn-over  type,  just  described,  in  so 
far  as  the  rotation  and  the  action  of  the  platen  and 
counterweights  are  concerned.  In  addition,  however, 
the  cradle  and  car  are  first  lifted  vertically  to  the  de- 
sired height,  at  which  point  the  hinge  on  the  cradle 
engages  the  rotation  pin  and  stops  the  vertical  motion. 
The  roping  is  so  arranged  that  the  motion  of  the  cradle 
is  immediately  changed  to  one  of  rotation,  thus  dumping 
the  car.  In  lowering,  the  reverse  operation  occurs,  that 
is,  the  cradle  is  first  rotated  to  a  horizontal  position,  at 
which  point  the  hinge  and  its  pin  are  unlocked,  permit- 
ting vertical  motion  downward  to  the  starting  level. 
One  method  of  roping,  the  use  of  which  prevents  severe 
shocks  and  strains,  is  to  reduce  the  speed  of  the  cradle 
at  the  moment  when  the  hinge  pin  engages  in  hoisting 
and  when  it  disengages  in  lowering.  When  disengag- 
ing, wheels  on  each  end  of  the  cradle  come  in  contact 
with  vertical  guides,  which  maintain  the  alignment  of 
the  cradle  during  the  vertical  lift,  and,  unless  the  speed 
is  low,  a  severe  side  thrust  is  thrown  on  the  dumper 
framework.  With  electrically  operated  dumpers,  these 
slow-dovnis  are  obtained  automatically  by  limit  switches. 

Factors  Affecting  Power  Consideration 

The  power  required  to  operate  a  car  dumper  is  neces- 
sarily large,  both  on  account  of  the  heavy  weight  to  be 
handled  and  because  of  the  speed  which  must  be  made 
to  make  the  dumper  a  profitable  investment.  Ordi- 
narily, power  requirements  for  the  cradle  hoist  alone 
are  from  400  to  800  hp.,  and  even  to  1000  hp.  in  some 
cases,  to  which  must  be  added  the  requirements  for  any 
auxiliary  equipment,  such  as  the  Barney  haul,  pan  hoist, 
revolving  chutes,  conveyors,  and  other  machinery. 

Throughout  the  operating  cycle  on  any  specific 
dumper,  the  power  requirements  are  continually  vary- 
ing, owing  to  the  shifting  center  of  gravity  of  the  load, 
to  the  changing  lever  arm  on  which  the  rope  acts,  and  to 
the  action  of  the  countenveights.  Graphically,  this 
makes  an  irregular  power  v;urve  which  varies  in  shape 
according  to  the  physical  dimensions  and  design  of  the 
cradle.  In  other  words,  almost  any  two  different  de- 
signs of  dumpers  will  give  different  shaped  power 
curves. 

For  some  reason  which  does  not  seem  to  be  entirely- 
clear,  the  majority  of  dumpers  installed  up  to  within 
the  last  few  years  have  been  steam  operated.  A  plaus- 
ible reason  seems  to  be  that  electric  power  in  sufficient 
quantities  has  not  been  available  in  many  places.  How- 
ever, where  obtainable,  electric  power  is  more  economi- 
cal than  steam,  for  no  power  is  consumed  unless  the 
dumper  is  actually  moving. 
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Electric  power  is  more  flexible,  for  the  control  can 
be  entirely  automatic  after  the  dumper  has  once  been 
started  by  the  operator.  It  requires  less  ground  space, 
for  all  the  electrical  machinery  can  be  installed  in  a 
hou.se  on  top  of  the  framework  which  supports  the 
cradle.  Lowering  can  be  accurately  controlled  by  dy- 
namic braking,  and  can  be  varied  over  a  wide  range  of 
speed  if  necessary  without  special  attention  on  the  part 
of  the  operator.  Maintenance  cost  is  low  and  the  labor 
requirements  are  small,  as,  aside  from  the  operator,  it 
is  only  necessary  to  have  an  electrician  give  the  equip- 
ment a  regular  daily  inspection  and  renew  such  wear- 


cided.  Direct  current  has  i^ome  advantages  for  this 
service,  although  an  altern.'.ting-current  equipment  can 
be  designed  which  will  .trive  satisfactory  operation. 
Braking  is  required  throughout  the  entire  lowering 
cycle.  This  action  can  be  obtained  simply  and  safely 
by  dynamic  braking  with  direct-current  motors;  where- 
as, with  alternating  current,  dynamic  braking  requires 
a  more  complicated  equipment,  and  is  not  so  safe  as 
with  direct  current.  Furthermore,  the  torque  char- 
acteristics of  direct-current  motors  are  somewhat  more 
favorable  for  the  service,  and  the  torque  is  independ- 
ent of  the  voltage.     Direct-current  control  equipment 
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able  parts  as  contactor  tipi*,  controller  fingers  and  seg- 
ments and  motor  brushes  when  necessary.  Another 
advantage  is  that  the  operator's  cab  may  be  conveniently 
located  at  the  most  desirable  point.  Electric  power  is 
essential  on  the  movable  type  of  dumper,  for  in  this  case 
the  entire  dumper  structure,  with  its  machinery,  travels 
on  tracks  so  as  to  dump  at  clifTerent  points,  which  makes 
it  necessary  to  conduct  the  power  to  the  dumper  by  trol- 
ley wires. 

If  electric  power  is  determined  upon,  the  question  of 
direct  current  versus  alternating  current   must  be  de- 


can  be  laid  out  to  give  emergency  dynamic  braking, 
which  will  prevent  n  runaway  should  the  power  supply 
fail  and  the  solenoid  brake  fail  to  hold  the  load.  This 
cannot  be  done  with  alternating-current  power,  and  the 
solenoid  brake  must  lie  deivnded  upon  to  prevent  dam- 
age in  emergencies.  Positive  low  speeds  while  start- 
ing, stopping,  and  at  the  rotation  pin  arc  easier  to  ob- 
tain with  direct-current  than  with  alternating-current 
equipment. 

A  typical  direct-current  installation  would  consist  of 
one   or   more    motors    of    hoavy   design,    with    solenoid 
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brakes  such  as  are  used  in  steel-mill  service,  regu- 
lated by  magnetic  control,  and  operated  from  a  master 
switch  in  the  operator's  cab.  The  motors  should  prefer- 
ably be  compound  wound,  with  sufficient  shunt  field  to 
give  a  no-load  speed  of  about  150%  full-load  speed,  al- 
though series  motors  are  often  used  successfully.  Com- 
pound-wound motors  give  a  more  uniform  speed,  re- 
gardless of  the  weight  of  the  car  being  handled.  Also, 
dynamic  braking  and  a  "kick-off"  can  be  obtained  more 
efficiently,  as  the  shunt  field  can  be  depended  upon  to 
insure  excitation,  instead  of  separately  exciting  the 
series  field,  as  would  have  to  be  done  with  a  series  motor. 

The  service  is  such  as  to  require  an  open-frame  mo- 
tor, as  the  heating  is  too  severe  for  a  totally  inclosed 
motor.  In  figuring  a  duty  cycle,  the  rest  period  be- 
tween trips  plays  an  important  part  in  determining  the 
best  size  of  motor  and  should  be  given  careful  con- 
sideration. It  is  advisable  in  many  cases  to  work  out 
two  duty  cycles,  the  first  of  which  would  be  based  on 
handling  the  maximum  number  of  cars  possible  for  two 
hours,  that  is,  the  rest  period  would  be  a  minimum.  The 
second  cycle  would  be  based  on  the  average  number  of 
cars  which  the  dumper  would  be  likely  to  handle  in  a 
10-hour  day.  This  would  give  a  longer  rest  period,  as  it 
is  unusual  to  be  able  to  bring  loaded  cars  to  a  dumper 
as  fast  as  it  can  handle  them  for  10  consecutive  hours. 
Motors  could  then  be  selected  which  would  handle  the 
average  10-hour  load  contiiuiously  and  the  maximum 
load  for  two  hours  without  overheating.  This  would 
result  in  an  economical  electrical  lay-out. 

The  motors  should  be  equipped  with  full-torque  shoe- 
type  solenoid  brakes,  usually  shunt-wound,  to  secure 
more  economical  operation  in  lowering. 

The  magnetic  control  equipment  must  be  laid  out  to 
give  automatic  acceleration  in  the  hoisting  direction  by 
cutting  out  series  resistance,  and  must  give  at  least 
one  positive  low-speed  point  by  a  resistance  shunting 
the  motor.  In  the  lowering  direction,  a  "kick-off" 
torque  must  be  provided  to  accelerate  all  parts  to  full- 
speed  rapidly,  after  which  the  torque  must  change  to 
dynamic  braking  automatically,  and  thus  lower  the  load 
safely  at  the  correct  speed. 

Absolute  Control  of  Various  Phases  of 
Operation  Necessary 

Automatic  deceleration  should  be  provided  in  the 
lowering  direction,  to  prevent  too  high  torque  and  cur- 
rent peaks,  with  consequent  dangerous  mechanical 
strains  when  the  master  switch  is  thrown  suddenly  to 
the  "off"  point.  The  control  must  have  a  speed  protec- 
tive relay  to  prevent  too  high  a  speed  when  it  is  found 
necessary  to  lower  a  loaded  car.  It  should  retain  dy- 
namic braking  connections  in  the  "off"  position  of  the 
master  switch  and  also  maintain  a  dynamic  braking  cir- 
cuit in  case  the  power  fails.  A  limit  switch  geared  to 
the  hoist  drum  must  automaucally  provide  an  automatic 
slow-down  and  stop  at  each  end  of  the  travel ;  and,  in 
the  case  of  a  lift-and-turn-over  dumper,  it  must  also 
provide  an  automatic  slow-down  and  acceleration  when 
passing  the  rotation  pin  in  each  direction. 

Considerations  If  Alternating  Power  Is  Used 

If  alternating-current  power  is  to  be  used,  the  motor 
must  be  of  the  wound-rotor  slip-ring  type,  with  open 
frame,  and  be  equipped  with  a  full-torque  shoe-type 
solenoid  brake.  The  control  should  be  full  automatic 
and  provide  current-limit  acceleration   in   the  hoisting 


direction.  In  lowering,  either  of  two  different  methods 
can  be  practiced.  The  fiist  uses  dynamic  braking 
throughout  the  entire  lowering  cycle  by  applying  direct 
current,  from  a  small  special  motor-generator  set,  to  one 
phase  of  the  stator  winding  of  the  induction  motor.  The 
second  uses  regenerative  braking  except  during  the 
slow-down  period,  when  dynamic  braking  would  be  ap- 
plied by  supplying  direct  current  to  the  stator  winding, 
as  in  the  first  case.  This  second  plan  has  the  advantage 
of  being  more  economical  in  power,  and  it  provides  a 
"kick-off"  to  get  the  car  started  down  quickly.  It  has 
the  disadvantage  that  in  changing  over  from  regen- 
eration to  dynamic  braking  there  is  an  instant  when  no 
power  at  all  is  applied  to  the  motor,  and  means  must 
be  provided  to  prevent  the  solenoid  brake  from  setting 
at  this  time.  Furthermore,  it  is  more  complicated  than 
the  first  method.  If  the  first  scheme  is  used,  the  dumper 
must  have  sufficient  downward  pull  in  any  position  to 
break  the  static  friction  and  accelerate  all  the  ma- 
chiner,y,  as  no  "kick-off"  can  be  provided.  This  slows 
up  the  cycle.  With  either  operating  method,  the  sole- 
noid brakes  must  be  depended  upon  to  stop  the  load  if 
power  fails,  as  no  emergency  dynamic  braking  can  be 
obtained.  For  this  reason  it  is  advisable  to  have  a  sepa- 
rate powerful  emergency  brake,  weight  set,  and  oper- 
ated through  a  suitable  trigger  which  will  trip  from 
a  flyball  governor  if  the  speed  attains  a  definite  amount 
above  normal.  Both  schemes  require  a  special  motor- 
generator  set  for  supplying  direct-current  excitation  at 
the  proper  voltage. 

Two  OR  More  Motors  in  Parallel 

The  shape  and  general  lay-out  of  a  car  dumper  are 
such  that  two  or  even  four  small  motors  operating  in 
parallel  work  to  better  advantage  than  does  a  single 
large  motor,  and  consequently  dumpers  are  generally 
built  in  this  way.  The  characteristics  of  direct-current 
series  motors  are  such  that  two  or  more  operating  in 
parallel  will  inherently  divide  the  load  equally  when 
hoisting,  and  it  is  not  at  all  difficult  to  make  them  di- 
vide the  dynamic  braking  load  by  adjusting  the  resist- 
ors. Compound-wound  motors  will  usually  divide  the 
load  near  enough  for  all  practical  purposes  when  hoist- 
ing, and  they  also  can  be  easily  made  to  divide  the  brak- 
ing load  when  lowering  by  resistor  adjustment.  Alter- 
nating-current slip-ring  motors,  however,  have  char- 
acteristics which  do  not  favor  parallel  operation,  as  their 
speed-torque  curve  is  too  flat  over  a  wide  range  of 
torque ;  hence  the  layout  of  an  alternating-current  oper- 
ated dumper  might  have  to  bo  such  as  to  sacrifice  some 
good  points  in  the  machinery  design  and  arrangement  to 
make  it  adaptable  to  one-motor  operation. 

Where  two  or  more  direct-current  motors  are  oper- 
ated in  parallel,  it  is  customary  for  each  one  to  have  its 
own  contactor  panel  and  resistor  and  to  operate  all  the 
panels  in  parallel  from  one  master  switch.  With  such 
an  arrangement  a  disabled  motor  or  panSl  can  be 
quickly  cut  out  by  disconnecting  switches  and  the  oper- 
ation continued  at  reduced  capacity. 


Recalculated  Payable  Ore  Reserve  at  the  Government 
Areas,  according  to  the  South  African  Mining  Revieiv,  is 
given  as  9,44.5,000  stoping  tons,  assaying-  $8.27  per  ton  over 
a  stoping  width  of  78  inches.  This  constitutes  the  larjrest 
ore  reserve  ever  developed  by  a  Rand  mining  company, 
the  reserve  of  the  New  Modder,  which  has  long  been  pre- 
eminent in  this  respect,  being  9,000,000  tons  (as  of  June  30, 
1918),  valued  at  $8.90  per  ton  over  65  inches  stoping  width. 
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The  United  States  Assay  Office 


THE  U.  S.  Assay  Office,  New  York,  pays  for  each 
ounce  of  pure  gold  1000  fine,  $20,671,834,625, 
which  figure  is  used  in  all  calculations.  Silver 
1000  fine  was  paid  for  at  the  rate  of  $1  per  oz.  recently 
when  the  market  was  at  the  fixed  price  of  $1.0U  for 
silver  bullion,  999  fine.  All  silver  deposits,  which  have 
been  paid  in  silver  certificate.s  during  the  war,  on  and 
after  May  1  will  be  paid  in  silver  bars,  999  fine  or  over. 
Manufacturers  who  have  had  to  pay  bullion  brokers  a 
premium  will  find  this  an  advantage.  No  deposits  of 
less  than  $100  in  value  will  be  received.  No  platinum 
is  handled  by  this  oflice.  The  office  is  self-supporting 
through  charges  made  for  services  to  the  public. 

The  a\-erage  fineness  of  all  the  refined  gold  from  the 
New  York  Assay  Office  has  been  999.65  during  the  last 
year.  Gold  which  when  received  is  999  fine  or  over  is 
usually  not  refined  but  kept  in  stock.  The  greater  pro- 
portion by  far  of  the  gold  received  is  used  for  purposes 
other  than  currency.  During  the  month  of  April, 
$4,000,000  in  gold  bar.s  was  sold,  largely  for  dental  and 
jewelrj'  work.  These  bars  are  made  from  5  oz.  in  weight 
up,  but  the  uma]  size  is  20  to  25  oz.  Certificate  bars  are 
made  with  slight  variations  of  a  weight  equivalent  to 
about  $8000  value  per  bar,  and  these  are  deposited  with 
the  Government,  against  which  paper  certificates  are 
issued,  thereby  avoiding  the  minting  operation,  effecting 
a  con.siderable  saving,  and  relieving  the  bank  and  Treas- 
ury- Department  from  the  necessity  of  holding  the  coin. 
Copper  and  platinum  are  recovered  from  the  bullion, 
but  lead  is  not,  as  the  cost  of  recovery  would  exceed  the 
value.  Deposits  are  weighed  on  scales  sensitive  to  .001 
oz.  for  each  draft,  the  maximum  draft  being  10,000  oz. 
The  melting  and  various  other  charges  involved  in 
the  selling  of  bullion  to  the  mints  and  assay  offices  of 
the  United  States  are  given  in  the  following,  which  is 
reprinted  from  a  circular  issued  by  the  Director  of  the 
Mint  and  effective  Jan.  1,  1919: 

MELTING  CHARGE 

On  each  deposit  of  bullion  a  melting  charge  of  $1  shall 
be  imposed  for  the  first  1000  oz.  or  fraction  thereof,  and 
10c.  additional  for  each  100  oz.  or  fraction  thereof  in  excess 
of  1000  oz.,  computed  on  the  after-melting  weight:  Provided, 
That  no  melting  charge  shall  be  imposed  on  deposits  con- 
sisting of  uncurrent  United  States  coin  or  stamped  mint 
fine  bars;  or  on  silver  bullion  free  from  gold,  of  the  fine- 
ness of  998  thousandths  or  over,  when  a  satisfactory  as.say 
can  be  obtained  without  previous  melting. 

On  depoaiU  carrying  nonmctallic  material  or  separate 
particles  of  nonprecious  metals,  when  the  melting  loss  ex- 
ceeds 25%,  an  additional  charge  of  $1  for  each  deposit 
■hall  be  imposed  when  the  deposit  weighs  150  oz.  or  less. 
On  such  deposits  weighing  over  150  oz.  the  charge  shall  be 
in  accordance  with  the  extra  expense  of  melting  operations. 
TOIIGHENINO   CHARCE 

Drposits  whirh  fail  to  give  concordant  assays  shall,  at 
the  discretion  of  the  olTlrer  In  chnrire,  be  subject  to  an 
additional  charge  equal  to  the  cost  to  the  Government  for 
fuel,  labor  and  materials  used  in  remelting  and  treatment 
by  the  deposit  melter.  Impure  deposits  which  fail  to  give 
concordant  assays  on  dip  samples  from  the  second  melting 
shall  he  refiirncfl  to  the  depositor  and  the  expenses  incurred 
in  treatment  collected. 

WITHnRAWAI,  AND  REJECTION   l>K   DEPOSITS 

Deposits  may  be  withdrawn  by  depositors  nt  any  time 
before  payment  Is  tendered  for  same,  and  thereafter  at 
the  option  of  the  officer  in  charge  of  the  mint  or  assay 
office,  subject  to  payment  in  cash  of  such  charges  for  melt- 


ing, etc.,  as  have  been  incurred  up  to  the  time  of  withdrawal. 
Rejected  deposits  (all  those  containing  800  thousandths  or 
more  of  base  metals  must  be  rejected)  are  subject  to  pay- 
ment in  cash  of  such  charges  as  have  been  incurred  up  to 
time  of  rejection. 

PARTING  A.VD    REFINING  CHARGE  (RATE  PER  GROSS  OUNCE  OR 

FRACTION) 

Class  A. ^Bullion  containing  gold  and  silvt-r 


-  Base  Content- 


Thousandths  Charge 

J  to  250 $0,005 

250Jto500.  .  .02 

5001  to  949i  .04 


-  Thousand the- 


AdditioDal 
Charge 


For  each  100  or  fraction  thereof  in  ex- 
cess of  50  up  to  1 50 

For  each  1 00  or  fraction  thereof  in  ex- 

cfssof  150 

For  each  100  or  fraction  thereof  in  ex- 
cess of  150 

(No  allowance  for  silver  content) .... 

ss  B. — Silver  bullion  free  from  gold 

-Silver  Content 


Charge 

to.  04 
.02 
.01 
.DOS 

.003 


700  thousandths  or  lesa 

700)  to  850  thousandths 

850j  to  950  thousandths 

950J  to  997j  thous.andth8 

998  thousandt  h?  or  over,  if  payment  is  demanded  in  bars  of  a  higher 
fineness  or  if  it  is  necesaarj'  torofinesuch  bullion 

Upon  bullion  with  but  one  precious   metal  present  and 

having   base   content   which    is    suitable   for   coinage    alloy, 

including  foreign  coin  and  domestic  mutilated  or  uncurrent 

coin,  a  refining  charge  will  be  imposed  only  when  payment 

is  demanded  in  fine  bars,  viz.: 

Silver  deposited   for  fine  silver  bara $0,005 

Gold   (Icpositcd   for  flno   gold   bars 01 

When  bullion  contains  less  than  one-fourth  thousandth 
of  gold  and  less  than  8  thousandths  of  silver  the  gold  or 
silver  content  shall  be  reported  for  benefit  of  depositor. 

Gold  coin  containing  over  8  thousandths  of  silver  acquires 
the  status  of  bullion  and  is  subject  to  appropriate  charge 
for  refining. 

ALLOY   CHARGE 

Two  and  one-half  cents  per  ounce  for  the  copper  required 
for  alloy,  to  be  determined  by  taking  one-tenth  of  the  fine 
weight  of  gold,  except  when  the  base  in  the  deposit  is  suit- 
able for  alloy  purposes  and  the  fineness  above  standard,  in 
which  case  the  alloy  shall  be  determined  by  taking  the 
amount  of  copper  required  to  reduce  the  bullion  to  standard 
fineness. 

BAR  CHARGES 

Bar  charges  as  below  shall  be  imposed  when  bars  are 
sold  or  when  a  depositor  requests,  directly  or  indirectly, 
special  size  bars  in  payment  for  a  deposit. 

Gold  bars  may  be  sold  only  when  of  standard  fineness 
or  above,  for  gold  coin  or  gold  certificates  only,  and  in  lots 
of  not  less  than  $5000. 

Silver  bars  may  not  be  sold  except  upon  special  author- 
ization. 


OOLD-UAR    ClIAROKS 


Bars  of  15000  in  valux  and  over 

Bam  ol  l.'im  than  )5000  t.>  }500.  iissnrtcd  siles.  . 

Ham  of  I.KS  than  $500.  ns.Mrtecl  mirs 

Bam  Ix-lwen  tlOn  ami  (200.  in  Intu  nf  20  bar* 

Bars  of  a  Knenru  nf  999  9,  not  nvrr  $5000 

Bars  of  a  fineness  of  999  9,  over  15000 


Per  $100 
Value 
$0  05 


SII.VER-DAR    CIlARnRS 


Bars  of  alandard  •ilrrr 

Bars  of  fine  silrrr.  not  less  than  500  ui 

Bars  nf  line  silver.  Itetwreii  I  25  and  500  oi.. 

Bars  of  fine  silver.  125  OS  nr  lew         

Bam  of  unparled  iMilUnn  

ASSAYS  OF  BULLION   AND  PITTED   WARE 


( told  samples 

.^ilvrr  samples.  

Plated  warf«.  rolled  or  filled  (may  l>e  refused) 

ASSAYS  OF  ORES 


id  tiintiwten  (esrii) . 


t'hargi* 

$2.00 
2.00 
4  00 

rhar«e 

t1  00 
1.00 

June  7,  1919 
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Assays  of  ores  will  be  made  at  the  minor  assay  offices 
and  the  mints  at  New  Orleans,  La.,  and  Carson,  Nev., 
charges  based  on  metals  determined  in  sample . 

The  charges  and  regulations  in  the  circular  are  as 
officially  approved  by  the  Secretary  of  the  Treasury 
under  date  Nov.  25,  1918. 


The  Lance  Creek  Oil  and  Gas  Field 
Of  Wyoming 

A  detailed  examination  of  the  Lance  Creek  oil  and 
gas  field,  in  east-central  Wyoming,  about  25  miles  west 
of  the  east  line  of  the  state,  was  made  in  September  and 
October,  1918,  by  E.  T.  Hancock,  of  the  U.  S.  Geological 
Survey,  and  a  report  describing  and  mapping  the  field  is 
now  being  prepared.  The  purpose  of  this  examination 
was.  to  supplement  the  general  information  available 
by  making  detailed  studies  of  the  geologic  structure, 
to  determine  as  definitely  as  possible  areas  in  which  oil 
and  gas  may  be  found  in  commercial  quantity. 

The  center  of  production  in  the  Lance  Creek  field 
is  about  75  miles  nearly  east  of  the  Big  Muddy  field 
and  about  90  miles  east-southeast  of  the  Salt  Creek 
field.  The  discovery  well  in  the  Lance  Creek  field,  in 
Sec.  36,  T.  36  N.,  R.  65  W.,  was  brought  in  at  a  depth 
of  3665  ft.  by  the  Ohio  Oil  Co.  on  Oct.  6,  1918.  At  that 
time  the  yield  of  the  well  was  estimated  at  about  1200 
bbl.  a  day.  Recently  the  Illinois  pipe  line  was  com- 
pleted to  the  well,  and,  according  to  reports  published 
in  oil  and  gas  journals,  the  well  is  producing  about  2000 
bbl.  a  day.  The  oil  is  low  in  sulphur,  is  of  high  specific 
gravity,  and  contains  from  35  to  40%  of  gasoline. 

About  24  miles  southwest  of  the  discovery  well  the 
Ohio  Oil  Co.  drilled  another  well,  which  is  reported  to 
be  producing  8,000,000  cu.ft.  of  gas  per  day.  Between 
that  well  and  the  discovery  well  is  a  big  gas  well  brought 
in  by  the  Buck  Creek  Oil  Co.  According  to  reports, 
this  well  is  capable  of  producing  about  60,000,000  cu.ft. 
of  gas  per  day.  The  recent  drilling  of  another  2000- 
bbl.  well  in  the  NW.  i  Sec.  3,  T.  35  N.,  R.  65  W.,  seems 
to  show  that  the  oil  pool  extends  at  least  2i  miles  further 
southwest.  This  well  was  drilled  by  the  Ohio  Oil  Co. 
and  is  owned  jointly  by  the  Ohio  Oil  Co.,  the  Midwest 
Refining  Co.,  and  the  Buck  Creek  Oil  Co.  The  Ohio  Oil 
Co.  is  drilling  another  well  in  Sec.  33,  T.  36  N.,  R.  64 
W.,  about  3i  miles  further  east,  and  the  Glenrock  Oil 
Co.  is  drilling  in  Sec.  36  of  the  same  township,  almost 
exactly  six  miles  east  of  the  discovery  well.  The  drill 
at  each  place  is  reported  to  have  reached  a  depth  of 
about  4000  ft.  As  these  wells  are  far  east  of  the  pro- 
ductive area,  they  are  naturally  being  watched  with 
great  interest. 

On  Oct.  6,  1918,  when  the  discovery  well  was  brought 
in  by  the  Ohio  Oil  Co.,  about  22  rigs  had  been  completed, 
but  according  to  the  Wyoming  Oil  News  for  Apr.  5, 
1919,  at  least  125  rigs  had  then  been  completed  and  35 
wells  were  drilling  below  1000  feet. 

Geologic  Structure  in  the  Field 

The  field  which  is  being  tested  with  a  view  to  ascer- 
taining the  limits  of  productivity  occupies  a  great  arch, 
or  anticline,  of  sedimentary  beds,  the  crest  of  which 
can  be  traced  with  considerable  accuracy  for  about  18 
miles.  This  crest  forms  a  reversed  or  sigmoid  curve 
which  is  believed  to  extend  from  Sec.  5,  T.  35  N.,  R.  65 
W.,  northeastward  to  the  Ohio  No.  1  or  discovery  well, 
near  the  northwest  corner  of  Sec.  36,  T.  36  N.,  R.  65 


W.,  and  from  the  discovery  well  almost  due  east  to  a 
point  one-eighth  of  a  mile  south  of  the  center  of  Sec. 
25,  T.  36  N.,  R.  64  W.,  and  from  that  point  a  little  east 
of  north  to  the  point  where  Buck  Creek  cuts  across  the 
Fox  Hills  escarpment,  in  Sec.  29,  T.  37  N.,  R.  63  W.  The 
extension  of  the  crest  of  the  arch  southwestward  is 
somewhat  obscured  by  the  overlap  of  White  River  beds. 
The  beds  on  the  northwest  flank  of  this  great  arch 
gradually  steepen  from  a  dip  of  3"  near  its  north  end 
to  27''  on  Lance  Creek,  and  from  Lance  Creek  south- 
westward  the  dip  is  fairly  uniform.  The  beds  on  the 
opposite  flank  of  the  arch  dip  southeastward  for  an  in- 
definite distance  at  an  angle  of  24°  to  5°. 

Outcrops  Indicate  Major  Uplift 
The  outcrops  of  granite  and  overlying  Paleozoic  lime- 
stone at  and  north  of  Lusk,  at  Rawhide  Butte,  and  near 
Hartville,  all  in  direct  line  with  the  Old  Woman  anti- 
cline, strongly  indicate  the  existence  of  a  major  uplift 
extending  from  the  Old  Woman  anticline  a  little  west 
of  south  for  many  miles.  As  the  axis  of  this  great  up- 
lift is  only  six  or  eight  miles  east  of  the  Lance  Creek 
anticline,  the  gently  dipping  beds  southeast  of  the  axis 
of  that  anticline  doubtless  soon  become  horizontal  as 
they  approach  the  larger  uplift. 

The  Fox  Hills  sandstones,  which  at  one  time  arched 
over  the  Lance  Creek  anticline,  have  been  eroded  away, 
and  the  surface  along  the  crovm  of  the  arch  has  been 
formed  on  beds  that  lie  several  hundred  feet  below  the 
top  of  the  Pierre  shale.  The  relatively  low  and  even 
surface  eroded  on  the  shale  is  limited  on  the  north  by  the 
conspicuous  ridge  formed  by  the  Upper  Cretaceous  Fox 
Hills  sandstones  and  on  the  south  by  younger  Tertiary 
beds,  which  conceal  the  older  formations  in  that  direc- 
tion for  many  miles. 

Identity  and  Depth  of  the  Productive  Formations 
Most  of  the  work  now  being  done  to  obtain  oil  is  con- 
fined to  the  relatively  low  area  between  the  outcrop  of 
the  Fox  Hills  sandstones  on  the  north  and  the  rim  of 
Tertiary  beds  on  the  south.  The  beds  that  outcrop  at 
the  discovery  well  lie  about  1300  feet  below  the  base  of 
the  Fox  Hills  formation,  and  this  depth,  added  to  that 
of  the  well,  3665  ft,  gives  4965  ft.,  the  depth  of  the 
principal  oil  sand  stratigraphically  below  the  base  of 
the  Fox  Hills  formation. 

If  future  development  in  this  field  shows  that  the 
oil  comes  from  a  sand  higher  than  the  Dakota,  then  the 
Dakota,  Lakota,  and  still  lower  sands  may  be  possible 
reservoirs  of  oil  and  gas.  Even  if  the  present  supply  of 
oil  and  gas  is  derived  from  the  Dakota  sandstone,  there 
are  still  lower  sands  in  Wyoming  which  contain  oil  and 
gas.  In  the  Powder  River  field,  for  example,  oil  occurs 
in  at  least  two  sands  in  the  Morrison  and  in  small  quan- 
tity in  the  Sundance  formation.  Furthermore,  in  the 
Old  Woman  anticline,  about  six  miles  from  the  Lance 
Creek  field,  considerable  oil  was  found  in  what  is  be- 
lieved to  be  the  Minnelusa  sandstone,  a  formation  that 
lies  much  lower,  belonging  to  the  Carboniferous  system. 


French  Imports  of  Lead  in  January,  1919,  amounted  to 
432  metric  tons,  according  to  a  recent  issue  of  the  Iron- 
monger. In  January,  1918,  and  the  same  month  of  the 
preceding  year,  lead  imports  were  3117  and  5083  metric 
tons,  respectively.  According  to  the  same  source  of  infor- 
mation, lead  ore  was  imported  into  France  as  follow:  76 
metric  tons  in  January,  1919;  4486  in  January,  1918,  and 
4944  metric  tons  in  January,  1917. 
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Making  Sharp  Drills  Effective 


By  harry  E.  SCOTT* 


CONSIDERING  the  amount  of  steel  which  ha.s  been 
.sharpened  by  writers  in  the  Journal  and  many 
other  mining  papers  in  the  last  year,  there  should 
be  a  large  percentage  of  the  drills  in  good  condition. 
This  being  the  case,  would  it  not  be  a  good  idea  to 
repair  a  few  machines,  and  get  them  in  condition  to  use 
this  sharp  steel? 

The  ability  to  take  a  pencil  and  figure  out  how  deep 
a  drill  will  penetrate  the  rock  at  each  blow  is  not  mine. 
From  the  time  I  used  air  drills  on  which  the  chuck 
wrench  was  nearly  as  heavy  as  the  up-to-date  machines, 
to  the  present,  I  have  been  kept  busy  trj'ing  to  make  the 
boss  pull  out  a  little  more  tape  line  each  month  and 
use  a  little  less  powder  to  pull  the  ground.  So  I  have  had 
no  time  to  get  down  to  ^\t  and  -r^  in.  for  each  blow. 
The  dark,  deep-cut  holes  that  would  break  were  of  more 
interest  to  the  employer. 

Writers  on  the  subject  never  mention  whether  the 
tests  have  been  made  in  a  snow  bank  or  in  boulder 
granite,  and  consequently  it  is  hard  for  a  miner  to  tell 
whether  he  is  keeping  up  to  date  or  not.  If  the  bit 
penetrates  the  rock  Jjv  in.  at  each  blow,  as  some  say  it 
will,  then  the  old  timer  will  have  to  go,  together  with 
the  piston  drill,  to  the  junk  pile;  as  eight  blows  should 
clear  the  hole  to  that  depth,  1200  blows  a  minute,  well — 
pretty  fast.  The  slides  on  the  shell  would  begin  to 
warm,  and  a  motor  would  be  needed  on  the  feed  screw. 

No  good  drill  man  will  use  dull  steel  when  he  can  get 
sharp  steel,  but  there  are  times  when  it  is  necessary  to 
fight  a  hole  with  dull  steel  for  a  few  inches,  when  the 
steel  is  cut  up  into  different  lengths.  In  the  shop,  as 
a  rule,  drills  are  so  made  that  one  steel  has  to  be  run 
out  before  the  next  one  will  take  hold.  Should  the  gage 
become  worn  and  the  bit  dull,  on  a  starter  or  second 
before  it  is  run  in  full  length,  one  of  the  same  kind 
will  not  go  into  the  hole,  as  it  is  too  large.  The  longer 
one  will  not  go  because  there  is  not  room;  hence  the 
dull  one  must  be  run  out.  This  often  happens  in  hard 
ground. 

Many  drill  men  are  better  off  with  dull  steel  than 
with  sharp,  as  they  cannot  drill  as  deep  holes  with  the 
dull  steel,  and  consequently  cannot  get  as  much  powder 
in  them  to  waste.  They  put  their  holes  in  the  easiest 
and  most  convenient  place  they  can  find,  caring  little 
how  much  ground  they  pull.  All  they  are  there  for  is 
to  get  in  the  shift.  The  question  of  footage  never  enters 
their  gray  matter. 

Machines  Must  Be  in  Good  Condition 

There  is  no  doubt  that  sharp  steel  is  better  than  dull ; 
but,  if  the  machine  has  not  the  "kick,"  the  work  will  not 
be  up  to  the  standard,  regardles.n  of  the  drills.  The 
managers  and  superintendents  of  most  mines  give  little 
or  no  attention  to  keeping  the  air  drills  in  proper  con- 
dition. They  have  the  impression  that  as  long  as  a  ma- 
chine will  run  it  is  all  right,  provided  there  are  sharp 
drills. 

In  many  mines  the  following  conditions  or  similar 
ones  prevail:  A  drill  runner  goes  to  his  place  of  work 
when  he  goes  on  shift.  In  due  time  he  gets  a  steel  in 
the  chuck  and  is  ready  to  drill.  He  opens  the  throttle. 
The  hammer  may  not  strike  a  blow,  or  it  may  not  hit 
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with  any  force.  The  night  shift  has  done  something 
to  it.  The  drill  man  on  shift  takes  a  monkey  or  Stillson 
wrench  and  goes  after  it.  In  taking  it  apart  he  loses 
the  pawl  plungers.  The  pawl  springs  look  bad;  the 
pawls  are  worn  and  the  rifle  bar  is  in  bad  condition. 
After  a  search  for  a  eager  or  nipper,  he  sends  for  the 
parts,  which  he  thinks  the  machine  needs.  By  the  time 
he  gets  the  drill  working  again,  from  two  to  four  hours 
of  the  shift  are  gone.  No  drilling  has  been  done,  and 
$10  worth  of  new  parts  have  been  used.  In  this  case 
a  sharp  bit  will  accomplish  no  more  than  a  dull  one. 

Another  drill  man  finds  himself  in  the  same  condi- 
tion, but  not  being  of  a  mechanical  turn  of  mind  he 
looks  for  another  machine,  and,  if  lucky  enough  to  get 
one,  sends  his  own  on  top.  It  eventually  gets  to  the 
blacksmith  shop,  where  it  is  thrown  in  the  dirt  until  the 
blacksmith,  his  helper,  or  possibly  some  surface  em- 
ployee has  time  to  work  on  it.  It  is  put  in  the  vise  or, 
more  often,  lays  on  the  floor  while  being  repaired.  It  is 
taken  apart,  cleaned  and  put  together  with  a  few  new 
parts  from  the  storeroom — always  new  parts — at  an 
expense  of  from  $1  to  $30,  and  the  old  parts  are  thrown 
on  the  junk  pile. 

Is  this  drill  in  good  condition  when  it  is  returned 
to  the  mine?  No  one  knows.  There  is  no  way  of  test- 
ing it  in  the  shop.  When  the  drill  runner  gets  it  he 
knows  whether  it  has  a  good  "kick"  and  if  it  rotates 
properly,  but  he  knows  nothing  about  the  amount  of  air 
used  to  operate  it.  The  air  may  be  leaking  through 
some  part  of  the  drill,  or  the  valve  may  not  be  cutting 
off  properly. 

The  idea  that  an  air  drill  is  "fool  proof,"  and  that  any 
person  on  the  job  can  repair  it,  is  a  mistake.  A  drill 
must  be  cared  for  properly,  as  well  as  any  other  piece 
of  machinerJ^  No  matter  how  good  the  operator,  it 
needs  overhauling  at  certain  intervals,  in  a  shop  fitted 
for  that  purpose  and  provided  with  a  meter  for  testing 
the  amount  of  air  used.  When  a  compressor  making 
2000  cu.ft.  of  air  a  minute  has  to  be  run  at  maximum 
speed  to  furnish  air  to  a  number  of  drills  which,  if  in 
good  condition,  would  use  onl,\'  1500  cu.ft.,  there  is  some- 
thing wrong.  In  most  cases  it  will  be  found  in  the  air 
drill. 

Air  Drill  Rkpair  Man 

The  air  drill  repair  man,  or  machine  doctor,  as  he  is 
often  called,  is  an  important  factor.  The  best  repair 
men  are  those  who  have  had  a  few  years'  experience 
running  machines,  and  who  are  handy  with  tools  and 
mechanically  inclined.  They  know  from  experience  the 
work  to  be  done,  and  realize  the  troubles  of  the  runner, 
which  are  many.  A  man  of  this  kind  who  had  become 
familiar  with  the  cost  of  drill  part.s,  and  learned  to 
throw  nothing  away  that  could  be  worked  over  and  give 
efficient  service,  took  a  job.  During  the  first  10  days 
he  picke<l  up  over  $000  worth  of  drill  parts  from  the 
dump  and  junk-pile.  These  were  used,  and  gave  a-s  good 
results  as  new  parts  froin  the  storeroom  would  have 
done.  They  had  been  thrown  away  by  the  man  who  was 
repairing  drills:  and  it  )i;h1  taken  him  only  a  short 
time  to  do  it,  and  with  only  l('<  machines  on  the  job! 

Any  property  using  a  sni.ill  number  of  air  drills  can 
support  a  good  repair  man-  ine  who  can  keep  the  drill- 
ing speed  up   (with  sharp  steel)   and  the  maintenance 
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cost  down.  With  the  machines  in  good  condition,  sharp 
steel,  plenty  of  air  and  the  right  man  on  the  crank, 
there  should  be  no  kick  from  the  office  concerning  the 
number  of  feet  drilled. 


Fuel-Oil  Distribution  System 

An  arrangement  for  the  control  of  fuel-oil  distribu- 
tion by  compressed  air  which  has  proved  flexible  and 
yet  free  from  all  complications  is  diagrammatically  rep- 
resented in  the  accompanying  cut.  The  equipment  con- 
sists of  three  pressure-tight  storage  tanks.  The  high- 
pressure  air  (50  to  60  lb.)  is  piped  to  these  tanks  and 
is  controlled  by  the  valves  A,  B,  and  C  Valves  D,  E, 
and  F  (when  A,  B,  and  C  are  closed),  permit  the  ex- 
haustion of  the  pressure  from  any  tank  whenever  it  is 
desired  to  refill  that  tank.  In  addition,  each  of  these 
valves  serves  as  an  overflow  in  case  a  tank  becomes  too 
full.  The  supply  of  oil  from  the  three  tanks  to  the  serv- 
ice line  is  controlled  by  the  valves  H,  I,  and  J.  The 
valves  K,  L,  and  M  are  used  in  the  filling  or  transfer- 
ring of  oil  from  one  to  the  other  of  their  respective 
tanks.  The  valve  N  admits  oil  to  the  manifold  from  the 
main  storage  or  from  an  oil  car.  The  valve  0  may  be 
used  for  drainage  or  cleaning  of  lines.  A  few  exam- 
ples of  the  manipulation  of  the  system  will  make  its  ad- 
vantages more  apparent: 

1.  To  fill  Tank  No.  1  from  main  supply:  Open  D, 
making  sure  A  and  H  are  closed,  and  allow  air  pressure 


No.  1.  Then  open  K  and  open  M  as  far  as  possible 
without  lowering  the  service-line  pressure  at  gage  P 
below  the  minimum  required,  and  allow  No.  1  to  fill 
from  No.  3.  When  No.  1  is  filled,  close  D,  then  K  and  M. 

6.  To  partly  fill  only  one  of  the  three  tanks  from 
either  of  the  two  others,  without  having  an  employee 
watching  it,  e.g.  to  fill  No.  1  from  No.  3  while  supplying 
service  line  from  No.  3:  Open  C,  after  closing  F,  then 
open  J.  Open  D,  A  remaining  closed.  Open  H  as  far  as 
possible  without  lowering  the  pressure  on  service  line 
below  the  required  minimum,  and  after  the  air  pressure 
has  been  exhausted  from  No.  1  tank,  close  exhaust  valve 
D  and  allow  No.  1  tank  to  fill,  compressing  the  air  in  No. 
1  tank  from  atmospheric  pressure  to  the  same  pressure 
as  No.  3  tank,  thus  having  No.  1  tank  almost  full  of  oil 
with  air  pressure  high  enough  to  use  immediately,  and 
no  possibility  of  an  overflow. 

This  system  of  distribution  is  not  only  fundamentally 
simple,  but  covers  every  contingency  and  insures  an  un- 
interrupted flow  to  the  service  lines.  It  can  be  made 
up  of  standard  pipe  fittings,  and  is  so  arranged  that  it 
may  be  readily  added  to  or  extended. 


DIAGRAM   OF   OIL   DISTRIBUTING   SYSTEM 

in  tank  to  exhaust  itself.  Then  open  A'^  and  K  and 
allow  tank  to  fill  by  gage  or  until  oil  overflows 
at  D;   if  there  is  no  gage,  then  close  D,  K,  and  N. 

2.  To  supply  service  line  from  No.  1  which  has  just 
been  filled :  Open  A  and  then  H. 

3.  To  "change  over"  when  No.  1  tank  is  nearly 
empty  to  No.  2,  which  is  full,  without  interrupting  the 
supply  to  line:  Open  B.  making  sure  E  is  closed.  Then 
open  J,  after  which  close  H  and  .1. 

4.  To  transfer  oil  from  No.  3  to  No.  1  while  supply- 
ing service  line  from  No.  2:  Open  B,  making  sure  E 
is  closed,  then  open  /,  thus  supplying  service  line  from 
No.  2.  Open  D,  making  sure  A  is  closed,  and  exhaust 
pressure  from. No.  1;  then  open  C,  making  sure  F  is 
closed;  then  open  M  and  K  and  allow  No.  1  to  fill  from 
No.  3.   When  No.  1  is  filled,  close  D,  then  K,  M,  and  C. 

5.  To  fill  No.  1  from  No.  3  while  supplying  service 
line  from  No.  3 :  Open  C,  making  sure  F  is  closed ;  then 
open  J,  thus  supplying  service  line  from  No.  3.  Open 
D,  making  sure  A  is  closed,  and  exhaust  pressure  from 


Tin  Mines  of  Malay  States  Close  Down 

Rumors  have  recently  been  current  that,  owing  to  the 
closing  down  of  many  low-grade  tin  mines  in  Selangor 
and  Perak,  several  thousands  of  able-bodied  Chinese 
have  been  thrown  out  of  work,  many  of  them  finding  it 
difficult  to  provide  themselves  with  food  and 
shelter.  A  report  to  the  Bureau  of  Foreign  and 
Domestic  Commerce  states  that  confirmation 
has  now  come  from  Perak  and  Selangor  cor- 
respondents, the  former  stating  that  a  number 
of  low-grade  mines  in  Ipoh  district  have  been 
closed,  and  the  latter  telegraphing  that  over 
3000  men  have  been  thrown  on  the  labor  market 
in  Selangor  since  the  Chinese  New  Year,  owing 
to  the  closing  down  of  mines  in  Sungei  Besei 
and  Salak  South  districts.  Presumably  a  good 
many  of  these  men  will  be  able  to  get  work  on 
rubber  estates,  but  many  hundreds  seemingly 
have  not  yet  done  so. 

As  regards  the  cause  of  this  crisis  in  tin 
mining,  it  seems  that  though  it  paid  miners  at 
current  prices  of  tin  to  work  low-grade  mines 
before  the  war,  at  present,  with  charcoal,  rice,  wages, 
and  all  kinds  of  expenses  doubled  and  trebled  as  a  result 
of  the  disturbance  of  trade,  such  mines  can  be  worked 
only  at  a  heavy  loss. 


Le  Roi  No.  2,  Ltd. 


The  accounts  of  Le  Roi  No.  2 ,  Ltd.,  for  1918 
show  a  profit  for  the  year  of  £4918  10s.  3d.  During 
the  period  covered  by  the  report  19,642  tons  of  ore 
was  shipped  to  smelters,  the  average  value  per  ton 
being  $17.91,  as  against  10,984  tons,  of  an  average 
value  of  $22.86,  shipped  during  the  previous  year. 
Mining  costs  and  smelting  charges,  after  allowing  for 
depreciation,  aggregated  $15.05  per  ton,  as  against 
$15.82  per  ton  for  1917. 

In  view  of  the  ever-increasing  cost  of  production,  com- 
bined with  the  serious  fall  in  the  price  of  copper,  and 
also  the  uncertain  market  outlook,  the  directors  declare 
that  they  do  not  feel  justified  at  present  in  recom- 
mending the  payment  of  a  dividend. 


998 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  23 


Federal  Aid  for  Prospectors 


By  E.  J.  RISTEDT* 


DISCUSSION  and  formulation  of  plans  and  pro- 
posed legislation  for  the  purpose  of  giving  cit- 
izens of  this  country,  more  especially  those  who 
have  been  in  the  ser\-ice  of  the  United  States  during  the 
war,  a  better  opportunity  of  acquiring  and  developing 
Government  land  for  agricultural  purposes,  affords  an 
appropriate  occasion  for  the  consideration  of  proposals 
having  for  their  object  the  extension  of  the  scope  of 
the  project  to  the  inclusion  of  mineral  lands.  To  ac- 
complish this  purpose  timely  aid  should  be  given  the 
prospector. 

The  race  of  prospectors  is  a  vanishing  one.  The 
younger  generation  is  not  attracted  to  that  vocation, 
and  the  lack  of  interest  is  due  in  large  measure  to  con- 
clusions that  are  the  results  of  personal  observations. 
The  old-time  prospector  has  so  grounded  himself  in  the 
conviction  that  some  day  it  will  be  his  turn  to  win,  that 
he  has  foregone  the  pleasures  of  life  and  been  content  to 
roam,  stake  his  claims  and  do  his  assessment  work, 
trusting  that  he  will  make  enough  out  of  one  of  his 
claims  to  develop  the  rest  sufficiently  to  attract  the 
capitalist  or  even  to  be  able  to  operate  them  himself. 
In  most  instances  he  had  little  or  no  technical  education, 
and  his  training  along  geological  and  mineralogical  lines 
was  often  of  a  local  nature,  making  it  hard  for  him  to 
apply  his  learning  in  some  other  district. 

The  young  man  of  the  present  day  who  decides  to 
follow  a  mining  career  is  more  thoroughly  prepared 
than  the  old  timer.  A  wider  education  makes  him  de- 
sire better  living  conditions  and  a  more  promising  and 
positive  outlook  for  the  future.  Then,  too,  the  invest- 
ing public,  so  often  caught  by  un.scrupulous  promoters, 
demands  a  more  thoroughly  developed  prospect  than 
formerly  before  it  will  relinquish  its  money.  During 
the  readjustment  period  which  the  country  is  experi- 
encing an  excellent  opportunity  is  offered  for  the  stimu- 
lation of  an  interest  in  this  initial  and  essential  stage  of 
mining  under  proper  conditions. 

The  business  men  of  the  country  express  the  opinion 
that  conditions  are  changing.  Numbers  of  them  who 
have  held  places  for  their  employees  until  their  return 
are  learning  that  these  men,  who  have  had  probably 
their  first  real  experience  at  out-of-door  work,  are  not 
content  to  return  to  office  or  indoor  tasks,  but  are  will- 
ing to  accept  places  at  less  pay  that  they  may  have  out- 
side employment.  There  are  many  others  whose  phys- 
ical condition  makes  it  advisable  that  they  engage  in 
out-of-door  work :  men  who  have  been  gassed  or  who 
are  recovering  from  wounds,  and  who  require  a  year  of 
two  years  in  the  open  to  cfTect  a  complete  recovery.  It 
is  much  better  that  these  men  be  engaged  advantage- 
ously than  to  allow  them  to  put  in  time  at  a  ho.spital  or 
sanatorium.  They  could  be  taught  the  rudiments  of 
geology,  mineralogy,  and  other  necessary  branches  at 
the  vocational  schools  in  cooperation  with  the  Bureau  of 
Mines.  The  Bureau  should  extend  this  vocational 
training  to  others,  as  needs  re«iuire,  in  order  to  main- 
tain an  efficient  staff  of  men  in  the  field  and  to  perpetu- 
ate its  work. 

The  Department  of  Agriculture  is  fulfilling  ita  func- 
tion so  thoroughly  that  it  is  now  looked  up  to  by  the 
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average  farmer  as  a  final  authority.  It  has  accom- 
plished this  by  becoming  an  aggressive  institution,  fore- 
seeing conditions,  conducting  experiments,  and  then 
preaching  its  findings  and  doctrines  directly  to  the 
farmer,  advising  as  to  the  crops  that  will  probably  be 
in  demand  for  the  next  season,  and  to  a  large  extent 
directing  the  educational  work  in  the  country's  various 
agricultural  institutions  and  acting  in  conjunction  with 
these  schools  in  experimental  work. 

So  it  should  be  with  the  Bureau  of  Mines.  Acting 
in  an  analogous  capacity  to  the  soil  experts  of  the  De- 
partment of  Agriculture,  the  Bureau  of  Mines  should 
have  its  prospectors,  and  so  on  up  through  each  stage  of 
the  mining  industry.  Mining  companies  do  a  great  deal 
more  work,  relatively  speaking,  on  their  technical  and 
experimental  problems  than  does  the  farmer,  and  they 
leave  the  initial  prospecting  stages  for  some  one  else, 
a  choice  that  is  usually  left  to  chance. 

One  of  the  first  and  easiest  steps  for  the  Bureau  to 
undertake  in  furtherance  of  f-.  more  extensive  develop- 
ment of  its  field  would  be  in  the  matter  of  publications, 
as,  for  example,  in  the  issue  of  a  clear,  concise,  and 
well-balanced  "Prospectors'  Handbook,"  describing  geo- 
logical structures  that  a  prospector  is  likely  to  encoun- 
ter, classes  and  forms  in  which  various  minerals 
occur,  and  simple  tests  for  determ.ining  these;  some 
mining  law,  the  customs  of  various  districts,  elements 
of  surveying,  and  any  other  information  deemed  help- 
ful. Through  cooperation  with  the  U.  S.  Geological 
Survey,  some  publications  covering  mining  districts 
could  be  condensed  to  a  less  technical  form,  which  would 
describe  accurately  the  district  and  its  features  in  so  far 
as  the  prospector  is  likely  to  be  interested. 

The  actual  employment  of  prospectors  in  the  field  by 
the  Government  is  an  important  and  necessary  feature. 
The  men  should  not  be  sent  out  until  able  to  qualify 
above  certain  requirements.  They  should  be  of  two 
classes,  permanent  and  temporarj-,  both  to  be  paid  by 
the  Government.  The  permanent  prospectors  and  in- 
vestigators, who  expect  to  do  that  kind  of  work  perma- 
nently and  will  not  be  permitted  to  locate  claims  in  their 
own  names  or  to  own  any  interest  in  sections  that  they 
have  prospected,  should  be  paid  according  to  Govern- 
ment standards  in  the  Geological  Survey  for  work  of 
that  class.  Those  comprising  the  temporary  class, 
which  might  well  be  the  larger  of  the  two  classes, 
should  receive  their  appointments  for  a  certain  definite 
period  of  time,  from  three  to  five  years,  and  be  allowed 
to  locate  a  limited  numl)er  of  claims  in  any  district  in 
which  they  prospect.  Their  pay  should  be  enough  to 
permit  them  to  live  decently  and  provide  means  for  sub- 
sistence while  doing  assessment  work  on  located  claims. 
Thev  should  be  permitted  leaves  of  absence  from  Gov- 
ernment work  for  such  periods  each  year  as  may  be  re- 
quired to  do  assessniont  work.  Or  thoy  might  be  given 
an  option  of  working  as  prospectors  for  certain  stated 
periods  each  year. 

Prospectors  of  both  classes  should  work  under  the  di- 
rection of  a  district  or  state  supervisor.  They  should 
l)e  re<iuired  to  make  regular  reports  on  the  districts  they 
were  working.  The  rop^'rts  should  include  samples  of 
geological  formations  encountered,  with  descriptions, 
and  a  compass  survey  of  the  section,  noting  its  promi- 
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nent  topographical  and  geological  features.  The  equip- 
ment furnished  should  be  only  such  as  is  needed  in  the 
field.  Any  samples  requiring  qualitative  or  quantitative 
determinations  should  be  sent  to  the  supervisor  for  this 
purpose. 

The  supervisor  should  be  a  high-grade  engineer  or 
equally  qualified  man  and  be  provided  with  headquar- 
ters equipped  for  ordinary  requirements.  He  should  be 
instructed  to  further  the  interests  of  mining  in  his  dis- 
trict, by  means  of  lectures  and  demonstrations,  or  by 
bringing  the  Bureau  of  Mines  into  closer  touch  with  the 
miner. 

To  carry  this  work  one  step  further,  a  plan  should  be 
developed  whereby  a  prospector  could  receive  financial 
aid  from  the  Government,  provided  he  fulfilled  certain 
necessary  conditions.  A  few  suggestions  along  this  line 
are  offered.  The  regulations  should  require  that  there 
must  be  sufficient  evidence  of  ore  to  warrant  continu- 
ance of  operations,  and  that  the  claim  must  be  patented 
and  owned  or  controlled  by  the  person  applying  for  as- 
sistance. Corporations  should  not  be  eligible  for  this 
assistance.  The  amount  that  a  person  is  allowed  to  re- 
quest should  be  limited  and  regulations  made  regarding 
the  amount  of  work  required  of  the  prospector.  In  the 
event  that  the  property  becomes  productive,  or  is  sold 
or  transferred,  the  amount  advanced  by  the  Government 
should  be  refunded  with  interest.  The  Government 
should  be  considered  part  owner  in  the  property  as  long 
as  the  borrower  is  indebted  to  it,  and  the  amount  of 
ov*mership  should  be  covered  by  regulations.  If  work 
is  discontinued  by  the  owner,  the  claims  should  revert 
to  ownership  by  the  Government  after  three  years.  Ex- 
aminations of  properties  to  be  so  assisted  should  be 
made  by  Bureau  of  Mines  engineers,  preferably  the 
supervisor  or  an  efficient  assistant,  and  all  operations 
should  be  open  for  Government  inspection  at  all  times. 

A  plan  worked  out  for  the  benefit  of  the  prospector 
would  result  in  acquiring  an  immense  amount  of  valu- 
able information  especially  useful  in  a  time  of  emer- 
gency. This  information  could  be  published  as  the  Bu- 
reau sees  fit,  and  mining  conditions  would  be  further 
stabilized  by  the  prevention  of  publicity  having  for  its 
object  the  promotion  of  "wild-cat"  mines. 


The  Platoro-Summitville  District 
Of  Colorado 

By  Charles  S.  Barnes* 

The  Platoro-Summitville  district  is  one  of  the  larg- 
est undeveloped  mineral  belts  in  Colorado,  with  well- 
defined  fissure  veins,  carrying  bunches  of  high-grade  ore 
running  several  hundred  dollars  per  ton.  Shipments 
have  been  made  to  the  smelteries  in  Pueblo  and  Denver. 
Some  of  the  ore  showed  much  free  gold. 

When  the  slump  in  silver  tame,  and  the  rich  surface 
ores  changed  to  a  medium  grade,  carrying  con.siderable 
quantities  of  copper  sulphides,  activities  began  to 
slacken,  and  it  was  recognized  by  the  operators  that  the 
ore  in  future  must  be  milled  on  the  properties  or  they 
would  have  to  abandon  the  mines.  Though  large  ton- 
nages of  surface  ores,  which  were  more  or  less  oxidized 
and  too  low  grade  to  ship,  were  treated  in  local  mills  at 
Summitville,  by  amalgamation  and  concentration,  the 
larger  part  of  the  valuable  material  floated  over  the 
vanners  with  the  tailing,  and  was  lost. 


Despite  the  fact  that  millions  of  dollars'  worth  of  gold 
was  saved  on  the  plates  and  in  concentrate  form  in  these 
old-style  stamp  mills,  fully  one-half  of  the  metal  in  the 
ore  was  lost  in  the  tailings.  When  copper  sulphides  and 
antimony  were  encountered  in  the  lower  workings, 
nearly  all  the  valuable  mineral  was  slimed,  and  so  lost. 
Milling  operations  ceased  to  be  profitable,  and  mills 
were  closed. 

Summitville  is  near  the  northern  limits  of  the  mineral 
belt,  in  latite-andesite  formation,  and,  the  veins  being 
oxidized  to  a  considerable  depth,  and  carrying  free  gold, 
the  old-style  amalgamation  mills  were  fairly  well 
adapted  to  the  treatment  of  such  ores. 

The  southern  part  of  the  belt  in  Platoro  district  is  in 
monzonite-diorite  formation  of  the  San  Juan  volcanic 
series  and  an  older-lower  portion  of  the  same.  It  is  not 
markedly  oxidized,  but  shows  base  sulphide  ores  at 
the  surface.  As  a  consequence,  there  is  no  free-milling 
ore  in  quantity,  as  at  Summitville,  and  no  mills  have 
been  installed.  The  distance  from  Summitville  to  Pla- 
toro is  about  six  miles  in  a  north-south  direction.  There 
is  a  giant  fault  about  midway  between  at  the  Alamosa 
River,  near  Stunner,  which  is  the  dividing  line  between 
the  upper  andesite  and  the  lower  monzonite  formations. 

There  are  large  bodies  of  refractory  sulphide  ores  in 
the  lower  workings  at  Summitville,  and  also  at  Stunner, 
Gilmore,  Jasper,  and  Platoro,  awaiting  the  discovery 
of  an  efficient  method  of  beneficiation.  A  great  deal  of 
experimenting  with  various  new  processes  in  the  last 
few  years  has  been  done,  but  no  satisfactory  method  of 
recovery  has  been  developed.  Recently,  however,  tests 
made  by  flotation  have  shown  that  the  ores  of  this  dis- 
trict are  easily  treated  by  this  method,  and  that  a 
high  extraction  can  be  obtained. 

Many  operators  are  planning  to  resume  work  this 
summer,  to  repair  the  roads,  install  new  machinery,  and 
resume  development  of  orebodies.  Flotation  mills  will 
be  installed  at  an  early  date,  and  an  effort  made  to  re- 
vive a  rich  mineral  belt  that  has  lain  dormant  for  years. 


Impi 


)rovements  on  Mining  Locations 

By  a.  L.  H.  Street* 

The  right  of  the  locator  of  a  forfeited  mining  claim, 
or  his  assignee,  to  remove  fixtures  constructed  upon  the 
ground,  as  against  a  subsequent  locator,  was  involved 
in  the  case  of  Watterson  et  al.  vs.  Cruse,  (176 
Pacific  Reporter,  870),  decided  by  the  California  Su- 
preme Court. 

A  mines  company,  as  owner  of  mill-site  locations  held 
in  connection  with  lode-mining  claims,  erected  a  quartz 
mill,  a  dwelling  house  and  a  boarding  house  on  the  mill 
sites,  and  later  purported  to  sell  these  improvements  to 
plaintiffs,  with  a  right  of  removal.  The  company  for- 
feited its  rights  to  the  locations  by  non-performance 
of  labor  and  non-construction  of  improvements,  and  de- 
fendant subsequently  came  into  possession  of  the  claims 
under  valid  relocations  of  mining  claims. 

Under  these  circumstances  it  is  held  by  the  court  that 
the  plaintiff  acquired  no  right  to  remove  the  mill  and 
other  structures  as  against  the  defendant.  The  court 
holds  that  where  the  locator  of  a  mining  claim  abandons 
or  forfeits  the  same,  together  with  a  mill  site,  a  re- 
locator  has  the  right  of  possession  and  enjoyment  of 
buildings  and  improvements  so  affixed  to  the  land  by 
the  original  locator  as  to  become  a  part  of  it. 


ling  engineer.  Monte  Vista,  Colorado. 


•Attorney  at  law.  820  Security  BIdg.,  Minneapoli.'i.  Minnesota. 
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The  Position  of  Gold 


By  H.  N.  LA\VRIE+ 


The  dfcUning  productinn  of  gold,  not  o>ily  in  the 
United  States  but  also  in  practically  all  gold-pro- 
ducing countries,  has  excited  the  interest  of  econ- 
omists and  prompted  inquiry  into  the  significance 
of  the  annual  gold  production  in  relation  to  inter- 
national trade.  The  increase  in  the  cost  of  pro- 
ducing gold,  the  position  of  the  United  States  as 
a  creditor  nation,  and  the  fact  that  stimulation  of 
trade  will  be  of  marked  benefit  to  the  mining 
industry   are   a><tutely   discussed    by   Mr.    Lawrle. 


THE  economic  situation  has  been  changing  rapidly, 
and  it  is  difficult  to  account  for  changes  which  are 
momentous  and  have  a  serious  bearing  upon  the 
solution  of  problems  of  the  present  and  of  the  imme- 
diate future.  The  better  to  analyze  the  situation,  I  have 
prepared  some  gold-production  charts. 

In  1915.  the  high  point  cf  the  production  of  the 
world's  gold  was  attained,  $469,000,000  being  credited  to 
that  year.    The  decline  in  gold  production  has  since  been 
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rapid.  The  percentages  of  reduction  of  output  in  the 
la.^t  three  years  with  respect  to  the  production  of  1915 
are  as  follows:  The  total  decrea.se  in  the  world'.s  pro- 
duction is  20%.  The  curtailment  for  South  Africa  'wan 
only  6.4 ""/f.  The  fact  that  the  decline  in  South  African 
production  was  so  much  less  than  in  the  total 
world  production  arises  through   South   Africa  being 
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more  remotely  situated  from  the  center  of  economic 
pressure.  The  operators  of  South  Africa  had  probably 
accumulated  large  food  and  equipment  supplie.'s,  which 
postponed  the  necessity  of  making  purchases  in  the 
higher-priced  market  which  followed.  Another  factor 
which  may  account  for  this  condition  is  the  improve- 
ment in  recovery  in  the  treatment  of  South  African 
ores,  which  has  tended  to  compensate  for  the  economic 
conditions  that  have  been  so  universally  oppressive  to 
the  gold-mining  industry  generally. 

In  Australia,  a  country  which  was  no  less  remote  from 
the  center  of  economic  pressure,  but  in  which  the 
resources  of  the  gold  mines  are  becoming  rapidly 
exhausted,  there  has  been  a  continuous  decline  for  the 
last  three  years,  totaling  45. 5 ^c.  The  decrease  in  out- 
put in  Canada  is  26%  for  this  period  of  three  years; 
in  British  India,  13%;  and  in  Rhodesia,  15.8%.  The 
entire  decline  in  the  gold  production  of  Great  Britain, 
including  all  of  her  colonies,  amounts  to  $46,000,000  for 
the  same  period,  and  represents  15.4%  of  the  total  pro- 
duction for  1915. 

In  the  United  States  the  drop  in  production  is  32.2%. 
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CHART    2.      GOLD    Pnonut-TION   OF   THE    UNITED   STATES 

Of  the  total  decline  of  $92,000,000  in  the  world's  gold 
production,  that  in  tho  production  of  the  United  States 
accounts  for  one-thir<l.  or  approximately  35'^r  of  the 
total,  whereas  normally  the  gold  mines  of  the  United 
States  produce  one-fifth  of  the  world's  gold  output.  This 
denotes  the  extreme  ecoimniic  pressure  to  which  the  gold- 
mining  industry  of  thr  Inited  States  was  subjected  on 
account  of  the  existing  international  situation  and  re- 
flects the  volume  and  rniiidity  of  the  financial  mobiliza- 
tion of  the  United  Statos  upon  entering  the  war.    The 
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effect  was  much  more  acute  here  than  it  was  in  some 
other  countries  that  had  felt  the  pressure  from  the 
beginning  in  1914. 

Russia  naturally  shows  the  effect  of  disorganized  gov- 
ernment. The  Russian  decline  in  gold  production  is 
62%  for  the  last  three  years,  a  drop  from  $26,000,000 
to  $10,000,000,  and  this  indicates  more  eloquently  than 
anything  else  the  effects  of  Bolshevism. 

The  South  and  Central  American  states  show  an  in- 
crease of  5.3%  in  gold  output,  and  it  is  altogether  likely 
that  some  of  that  gain  has  been  attained  by  the  in- 
creased recovery  of  byproduct  gold  from  the  treatment 
of  copper  ores.  The  Mexican  crisis  in  gold  production 
occurred  in  1915,  and  happened  to  coincide  with  the  year 
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CHART   3.      WAR  INFLUENCE   ON   THE   COST   OF  PRODUC- 
TION PER  FINE  GOLD  OUNCE.  TYPE  EXAMPLE 

in  which  the  high  point  of  the  world's  gold  production 
took  place,  and  it  is  evidence  of  the  chaos  in  which  the 
Mexican  government  found  itself  at  the  beginning  of 
the  revolution.  The  production  was  a  little  over  $6,- 
000,000  in  1915,  and  in  three  years  it  has  increased  to 
$10,000,000,  a  gain  in  output  of  66%.  All  countries  of 
the  world  not  heretofore  mentioned  show  an  aggregate 
decline  in  production  of  4.2  per  cent. 

To  analyze  the  situation  of  the  United  States  more 
carefully,  I  have  prepared  a  chart  on  exactly  the  same 
principle  as  the  world-production  chart  and  covering  the 
same  years,  from  1912  to  1918  inclusive.  California  is 
shown  by  the  chart  to  have  just  about  maintained  its 
production  ratio  to  that  of  the  United  States,  in  a  some- 


what similar  manner  as  South  Africa  maintained  its 
production  with  respect  to  the  world,  notwithstanding 
the  fact  that  the  economic  pressure  was  so  severe  in 
the  United  States.  This  may  be  accounted  for  because 
of  the  fact  that  much  of  the  Californian  output  comes 
from  placer  mining,  in  which  labor  is  not  as  large  a 
factor  in  the  cost  of  production.  Labor  was  also  not  as 
difficult  to  procure  in  California,  because  it  was  rapidly 
drawn  from  the  interior  states  to  the  seaboard  for  other 
industrial  purposes.  The  decline  in  California  gold  pro- 
duction is  23.7%.  In  Colorado  the  decline  is  45%.  This 
marked  variation  in  ratio  is  due  in  part  to  the  difficulty 
in  obtaining  labor  and  also  to  the  complexity  of  ore 
treatment  in  Colorado,  which  involved  the  use  of  chemi- 
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CHART    4.      GOLD    EXPORTS   AND    IMPORTS    OF   THE 
UNITED  STATES,  1914-1918 

cals,  the  price  of  which  advanced  rapidly  as  the  war 
progressed. 

In  Alaska  there  is  recorded  a  decline  of  45.5%,  which 
corresponds  exactly  with  the  decline  of  Australia,  and  it 
can  be  accounted  for  not  altogether  by  the  economic 
pressure,  but  also  by  the  closing  do%vn  of  the  Treadwell 
mine,  which  was  an  important  factor  in  contributing 
to  the  Alaskan  output.  Nevertheless,  the  decrease  in 
production  since  1917  shows  the  tremendous  effect  of 
the  war  on  Alaskan  gold  mining. 

In  Nevada  the  decline  of  44%  in  gold  output  was  due 
largely  to  the  complex  treatment  of  the  ores  of  that 
state,  and  the  fact  that  its  mines  are  situated  far  from 
the  coast,  thereby  making  labor  difficult  to  retain. 
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In  South  Dakota,  the  Homestake  mine,  which  is  well 
developed  and  has  a  large  reseiA'e  of  homogeneous  ore, 
was  able  without  difficulty  to  maintain  the  normal  out- 
put. The  production  of  this  mine  contributes  by  far 
the  larger  portion  of  the  gold  output  of  South  Dakota, 
and  the  decline  for  this  state  was  only  8.3  per  cent. 

The  copper  production  of  Arizona  has  expanded 
rapidly  in  the  last  three  years,  and  to  that  expansion 
must  be  accredited  the  increase  of  gold  output,  in  the 
period  under  review,  of  26.4 ''r.  Montana  recorded  a 
decline  of  36.3 "^r,  and  all  of  the  states  and  dependencies 
of  the  United  States,  not  before  mentioned  but  com- 
bined, show  a  loss  of  33.4 ""r,  which  corresponds  closely  to 
the  general  loss  for  the  entire  production  of  the  United 
States,  which  was  32.2  per  cent. 

The  Increase  in  the  Cost  of  Producing 
AN  Ounce  of  Gold 

The  third  chart  is  devised  to  show  the  effect  of  a  com- 
bination of  factors  which  explain  in  part  the  decline  of 
the  gold  production  throughout  the  world  in  the  last 
three  years.  In  1912,  the  hypothetical  quartz  gold  mine 
which  I  have  chosen  as  an  example  yielded  $12  per  ton, 
and  the  total  cost  of  production  was  $7  per  ton.  The 
cost  of  production  per  oz.  was  $11.70,  and  the  profit 
was  $8.30  per  oz.  I  have  assumed  the  price  of  gold  at 
$20.  The  depreciating  value  of  the  ore  with  depth,  and 
the  increased  cost  of  production  with  depth,  are  factors 
frequently  encountered  in  gold  mining,  and  both  operate 
to  increase  the  cost  of  production  regardless  of  any 
change  in  the  economic  conditions.  As  a  consequence, 
in  1913  I  have  assumed  a  recovery  of  $11  per  ton  at 
a  cost  of  $7.50  per  ton.  In  this  case  there  is  a  produc- 
tion cost  per  oz.  of  $13.60,  and  the  net  profit  was 
$6.40  per  oz.  For  1914  I  have  assumed  a  recovery  of  $10 
per  ton  and  a  cost  of  production  of  $8.50,  which  com- 
bine to  make  a  cost  of  $16  per  oz.  and  a  net  profit  of  $4 
per  ounce. 

At  this  time  the  management  realized  that  the  com- 
pany was  rapidly  approaching  the  economic  limit,  and 
though  operating  on  a  3000-ton  basis  per  month,  decided 
to  reduce  the  cost  of  production  by  increasing  the  out- 
put to  6000  tons  per  month.  In  1915,  therefore,  with  a 
double  output,  I  have  assumed  a  recovery  of  $9  per  ton 
and  a  cost  of  production  of  $7  per  ton,  which  indicates 
a  reduction  in  the  cost  of  recovery  from  the  previous 
year  of  $1.50  per  ton  and  gives  a  cost  of  production  of 
$15.60  per  oz.,  with  a  net  profit  of  $4.40  per  oz.  From 
that  time  on  it  is  necessary  to  consider  the  third  com- 
ponent of  economic  pressure.  The  sharp  decline  in  the 
purcha.'ing  power  of  the  dollar,  both  with  re.spect  to 
labor  and  material,  began  to  be  felt.  This  was  attributa- 
ble to  the  fact  that  the  country  was  under  a  severe  pres- 
sure to  obtain  war  materials  at  a  rapid  rate,  which 
forced  an  expansion  of  credit  and  corresponding  inflation 
of  currency.  These  factors  combined  to  cause  automati- 
cally a  rise  in  commodity  prices.  The  emnomir  pressure 
became  intense  in  1915,  and  in  1916  the  coat  to  prwluce 
1  oz.  of  gold  was  $17.60.  and  the  net  profit  per  oz. 
had  fallen  to  $2.40.  In  that  year  the  recovery  was  $8.50 
per  ton  and  the  coat  of  production  had  increased  50c., 
to  $7.50  per  ton.  In  1917  the  snme  amount  of  $8.50 
was  recovered  per  ton,  but  the  total  cost  of  production 
had  ri.sen  50c.,  making  it  $8  per  ton  and  the  total  cost 
per  oz.  was  $18.80,  leaving  a  profit  of  $1.20  per  oz.  In 
June,  1918.  six  months  later,  thr  total  amount  recovered 
was  $8  per  ton  and  the  total  cost  of  recovery  was  $10 


per  ton,  provided  the  mine  had  continued  operation. 
Many  properties  shut  down  at  this  time,  which  was  wise 
business  policy.  In  June,  1918,  there  was,  therefore,  a 
total  production  cost  of  $25  per  oz.  of  gold,  which 
it  is  apparent  would  have  made  a  net  loss  of  $5  per  oz. 
In  December,  1918,  six  months  later,  the  assumed  re- 
covery is  $8  per  ton  and  the  cost  of  operation  had  risen 
to  $12  per  ton,  an  increase  of  $2  per  ton  over  the  cost 
in  June.  Had  the  mine  continued  to  operate  in  De- 
cember, 1918,  the  cost  of  producing  an  ounce  of  gold 
would  have  been  $30,  or  a  net  loss  of  $10  per  ounce. 

Gold  Exports  and  Imports 

The  last  chart,  No.  4,  shows  the  gold  imports  and 
exports  to  and  from  the  United  States  from  the  fiscal 
years  1913-14  to  1917-18,  ending  June  30.  The  year 
ending  June  30,  1914,  shows  a  gold  balance  against  the 
United  States  of  $45,000,000,  but  in  the  next  year,  end- 
ing June  30,  1915,  there  is  recorded  a  gold  balance  in 
the  country's  favor  of  $25,000,000.  There  would  have 
been  a  still  greater  amount  for  that  year  had  it  not 
been  for  the  fact  that  all  United  States  foreign  securi- 
ties were  liquidated  against  the  trade  balance  which  was 
then  in  the  nation's  favor. 

In  the  next  year,  ending  June  30,  1916,  there  was  a 
gold  balance  in  favor  of  the  United  States  of  $404,000.- 
000,  which  indicated  that  the  period  of  security  liquida- 
tion had  ceased  and  that  gold  was  being  paid  to  offset 
a  still  larger  trade  balance  in  favor  of  the  countr>'. 

The  year  ending  June  30,  1917,  shows  a  gold  balance 
in  favor  of  the  United  States  of  $685,000,000,  the  total 
import  of  gold  for  that  year  amounting  to  $977,000,000. 
Much  of  this  gold  was  paid  by  neutral  nations,  which 
contributed  to  strengthen  the  financial  position  of  the 
United  States  upon  the  country's  entrance  into  the  war. 
In  no  other  way  is  it  clear  that  these  neutral  nations 
could  have  more  effectually  contributed  to  the  Allied 
cause. 

I  want  particularly  to  point  to  the  fact  that  trom 
June  30,  1917,  a  rapid  decline  took  place  in  the  move- 
ment of  gold  either  to  or  from  the  United  States.  In 
fact,  the  country  developed  an  adverse  balance  of  $66,- 
000,000  in  actual  gold  in  the  year  ending  June  30,  1918, 
America's  first  year  of  the  war,  and  since  that  time  the 
gold  movement  has  been  practically  negligible,  on  ac- 
count of  the  uncertainty  of  the  outcome  of  the  peace 
treaty. 

The  United  States  a  Creditor  Nation 

It  can  be  readily  seen  that  the  United  States  has 
become,  by  having  liquidated  its  obligations  in  foreign 
countries,  by  having  negotiated  loans,  and  by  having  so 
large  a  gold  reser\-e  in  custody,  a  creditor  nation.  And 
it  is  important  that  the  world  be  informed  as  to  what 
attitude  it  may  expect  the  United  States  to  assume  be- 
cause of  the  tremendous  responsibility  that  has  been 
thrust  upon  the  country  by  the  war.  Hut  before  going 
into  thi"  matter  of  intern.itional  trade  and  commerce,  I 
would  like  to  call  attention  to  a  condition  which  now 
exists,  and  which  is  based  altogether  upon  a  misconcep- 
tion as  to  what  may  be  expected  of  commodity  prices 
in  the  next  two  years. 

Some  persons  have  assumed  that  prices  are  bound  to 
drop,  and  arc  waiting  to  see  what  the  trend  of  prices 
will  be  before  they  exp:\iul  production.  The  result  of 
this  tendency  to  withhold  investment  has  created  a  con- 
dition of  stagnation  in  drvelopment  which   is  just  as 
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artificial  as  were  some  of  the  tremendous  gains  made  in 
commodity  prices  due  to  the  erection  of  economic  bar- 
riers and  the  imperative  war  demand.  Had  the  nation 
at  this  moment  concluded  the  period  of  readjustment 
and  new  construction,  it  might  expect  to  be  able  to  con- 
tract the  currency,  but  it  has  not  yet  reached  that 
period,  and  must  still  expand  its  credit  structure  and 
correspondingly  expand  its  currency  to  meet  that 
exigency. 

The  Policy  of  Marking  Time 

Temporarily,  while  the  American  people  are  "mark- 
ing time,"  waiting  for  the  peace  treaty  to  be  adopted, 
the  door  of  international  commerce  has  been  closed.  For 
that  reason  commodity  prices  in  this  country  have 
dropped  slightly,  but  they  will  increase  because  of  the 
fact  that  the  nation  must  still  expand  its  currency  and 
credit.  For  the  enlightenment  of  the  gentlemen  who 
are  waiting,  and  the  municipalities  which  are  waiting, 
and  of  the  provinces  and  states  that  are  waiting  for 
lower  prices — in  behalf  of  all  to  whom  it  seems  con- 
servative to  wait — it  is  expedient  to  consider  what  will 
result  from  that  watchful-waiting  policy. 

With  the  signing  of  the  peace  treaty  there  will  be  a 
tremendous  demand  for  the  delivery  of  a  great  variety 
of  commodities  to  the  European  countries.  Those  who 
have  waited  will  find  themselves  in  the  same  market  in 
competition  with  this  great  demand  to  obtain  delivery 
of  their  equipment.  Aside  from  the  delay,  however, 
they  will  have  passed  through  a  period  of  high  prices, 
and  should  be  able  to  pay  what  little  excess  of  price  is 
now  demanded  for  their  equipment. 

WTien  the  foreign  demand  arrives,  it  will  receive  pre- 
cedence of  delivery  over  domestic  requirements  for  the 
same  products.  And  why  should  this  not  be  so?  These 
devastated  countries  of  Europe  are  entering  upon  a  pe- 
riod of  reconstruction  that  is  altogether  vital  to  their 
existence,  and  they  should  have  the  first  command  of  all 
needed  materials.  And  American  industry,  should, 
therefore,  be  prepared  to  place  its  orders  during  this 
present  period,  v/hen  the  domestic  demand  may  be  met 
without  confiicting  with  foreign  delivery. 

This  condition  reminds  me  of  the  fact  that,  gen- 
erally speaking,  industrially  America  is  "marking  time" 
at  a  moment  when  the  country  should  be  "going  over 
the  top." 

The  boys  in  France  were  not  ordered  to  "mark  time." 
They  were  commanded  to  go  "over  the  top,"  and  they 
are  returning  better  citizens  and  more  capable  men  to 
assume  the  responsibilities  of  their  country's  new  con- 
structive industrial  life.  They  do  not  want  to  take 
part  in  "marking  time"  at  home.  They  are  not  looking 
for  charity.  They  are  not  expecting  anything  but  an 
opportunity  to  enter  upon  a  most  progressive  pro- 
gram of  new  development.  And  why  not?  They 
have  seen  too  much  activity  to  be  willing  to  take  part 
now  in  any  program  which  is  not  progressive. 

Among  the  various  developments  that  could  be  made, 
the  mining  industry  is  one  of  the  best  and  most  promis- 
ing in  which  the  men  now  released  from  military  service 
may  participate.  In  times  of  peace  the  mining  wage 
has  always  been  the  top-notch  wage.  There  is  not  a 
cleaner  business  and  there  is  not  a  business  in  which 
they  can  engage  with  more  enjoyment,  because  of  its 
outdoor  life,  than  the  mining  industry.  I  believe  this 
convention  is  well-timed  to  have  a  most  marked  effect  in 
accomplishing   a   satisfactorj'   result   in   expanding  the 


mining  industry.  To  the  people  of  British  Columbia  is 
due  the  credit  for  having  recognized  the  necessity  for 
allocating  to  the  m.ining  industry  its  proper  place  in  the 
general  and  progressive  development  of  the  domestic 
program. 

The  International  Situation 

In  reviewing  the  international  situation,  I  will  be 
frank.  This  is  no  time  to  withhold  the  truth.  The 
future  of  the  United  States  depends  largely  on  the 
ability  of  the  citizens  of  the  country  to  form  a  right 
conception  of  the  truth  and  to  act  in  accordance  with  it. 

In  the  matter  of  international  trade,  I  have  said  that 
the  United  States  has  become  a  creditor  nation.  The 
United  States  has  always,  as  a  nation,  expressed  an  ad- 
vanced enlightened  self-interest  in  its  international  re- 
lationships. I  do  not  wish  to  convey  the  idea  that  there 
is  anything  altruistic  in  the  plans  which  have  been 
formulated  by  the  economists  and  financiers  of  the 
United  States  concerning  the  future,  but  I  want  to  call 
attention  to  the  breadth  of  vision  shown  by  these 
gentlemen. 

The  country  has  goods  abroad  and  is  unable  to  get 
them  home;  and  must,  therefore,  do  certain  things  to 
offset  this  condition.  It  will  be  necessary  to  educate 
the  American  people,  and  it  will  likewise  be  necessary 
to  educate  the  people  of  Canada  to  the  need  of  absorb- 
ing the  investments  of  foreign  countries  in  Canada  and 
the  United  States.  Why?  Because  foreign  countries 
with  which  both  Canada  and  the  United  States  wish  to 
trade  have  not  gold  to  deliver.  They  have  not  goods  to 
deliver,  because  their  industries  are  paralyzed  and  the 
trade  balance  is  against  them.  To  draw  on  the  currency 
in  circulation  would  cripple  their  internal  financial  struc- 
ture. With  what  will  they  pay?  They  have  nothing  with 
which  to  pay  until  a  broad  policy  has  been  developed  to 
absorb  in  the  United  States  and  in  Canada  the  indus- 
trial securities  of  those  countries  in  order  to  offset  this 
adverse  trade  balance. 

Exchange  Rates  and  Gold  Embargoes 

The  great  variation  in  commodity  prices  in  the  United 
States  has  been  due  largely  to  the  erection  of  economic 
barriers.  Price  fixation  by  government  is  always  a  tem- 
porary artifice.  It  met  the  requirements  of  war,  but  it 
does  not  meet  the  requirements  of  peace.  These  arti- 
ficial barriers  must  be  eliminated.  Let  the  good  old  im- 
mutable law  of  supply  and  demand  govern  the  situation. 
While,  during  the  war  period,  these  economic  barriers 
have  been  erected  as  a  matter  of  domestic  policy,  in  a 
large  measure  similar  barriers  have  been  erected  inter- 
nationally. What  is  the  result?  The  United  States  put 
an  embargo  on  gold  and  has  been  paying  a  premium  of 
7^c  to  obtain  a  draft  on  Buenos  Aires.  The  Canadians 
know  that  they  have  been  paying  2'^'c  exchange  on  ac- 
count of  the  fact  that  they  put  an  embargo  on  gold,  and 
this  simply  represents  a  physical  difficulty  in  making 
the  exchange.  This  2'^'c  is  a  penalty  on  both  imports 
and  exports  and  is  chargeable  against  the  going  in- 
dustry of  Canada. 

More  money  will  be  needed  for  industrial  develop- 
ment and  improvements,  and  I  am  wondering  if  it  will 
not  be  found  advisable  to  consider  whether  the  influx  of 
capital  which  is  desired  and  which  it  is  necessarj-  to 
have  would  not  greatly  offset  any  advantages  of  main- 
taining such  an  embargo  on  gold.  It  is  evident  that  this 
large  volume  of  capital  will  not  be  so  likely  to  invest  if 
the  penalty  of  2':c   is  allowed  to  continue.     This  areu- 
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ment  applies  to  every  country.  The  future  course  of 
trade  will  be  much  hampered  until  the  proper  action 
is  taken  to  remove  the  embargoes  on  all  products.  I 
hesitate  to  use  the  words  "freedom  of  trade."  because  I 
might  be  misunderstood,  but  I  mean  that  condition  of 
trade  which  imposes  no  burden  upon  the  transportation 
of  products  between  any  two  countries  in  the  world. 

It  is  alarming  to  consider  what  some  of  these  ex- 
change rates  have  been  and  are  now.  George  E.  Rob- 
erts, of  the  National  City  Bank,  says  in  a  recent  publi- 
cation that  "it  has  been  necessary  to  pay  as  high  as 
50''^  premium  for  a  draft  on  Spain,  and  in  Italy  it  has 
been  necessary  to  pay  a  premium  of  lOOTo  for  a  draft 
on  New  York.  In  Paris  today  it  is  costing  about  5% 
to  obtain  a  draft  on  New  York,  and  it  has  been  as  high 
as  10%.  In  London  a  New  York  draft  costs  about  2%, 
but  it  has  taken  constant  lending  by  this  country  for 
the  last  two  years  to  hold  it  down  to  that  point."  This 
more  favorable  exchange  rate  may  also  be  due  partly 
to  the  fact  that  62^c  of  the  world's  gold  output  has  been 
continually  flowing  to  the  British  Exchequer  to  enlarge 
the  gold  reserve. 

Freedom  of  Trade  and  the  Mining  Industry 
The  first  condition  that  is  going  to  assist  the  gold- 
mining  industry  is  freedom  of  trade,  which  is  premised 
upon  the  resumption  of  a  sound  financial  relationship 
with  foreign  countries.  The  demand  for  American  and 
Canadian  materials  in  foreign  countries  is  great.  As 
evidence  of  this  fact  the  companies  which  are  holding 
copper  at  the  present  time,  and  carrying  extensive 
margins  in  order  to  hold  it,  must  have  certain  knowl- 
edge of  a  foreign  demand  which  will  soon  materialize 
and  absorb  their  product.  The  effect  of  putting  gold 
on  the  open  market  would  be  to  give  the  gold  miner  what 
he  justly  should  have,  and  I  wish  to  emphasize  the  fact 
that  while  other  metals  have  dropped  gold  has  been  at  a 
constant  level  of  price.  That  is  an  excellent  omen. 
Some  people  have  held  the  opinion  that  there  is  not 
gold  enough  to  satisfy  the  country's  present  much  in- 
flated monetary  system.  Others  would  seek  relief 
through  bimetallism.  It  has  yet  to  be  demonstrated 
that  there  is  not  gold  enough,  provided  the  necessary 
precaution  be  taken  to  maintain  the  normal  output  and 
to  insure  proper  distribution  of  the  metal.  Bimetallism 
would  not  only  not  minimize  the  difficulties  but  would 
not  be  acceptable  to  the  nations  which  must  redeem 
their  debts  on  a  gold  basis  and  which  have  the  greatest 
obligations  to  meet. 

Most  of  the  nations  of  the  world  are  on  a  gold  basis 
at  this  time,  and  other  nations  will  find  it  necessary  to 
adopt  the  gold  standard,  in  order  that  they  may  be  able 
to  .Mprak  in  the  same  language  as  that  of  the  majority, 
and  they  will  necessarily  have  to  adopt  the  same  mone- 
tary vocabulary.  The  fact  that  the  British  pound, 
through  more  than  a  century  of  international  commerce, 
has  won  for  itself  an  unparalleled  reputation  for  sta- 
bility would  indicate  that  Great  Britain  would  not 
accept  any  proposal  to  tamper  with  the  gold  standard. 
The  United  States  in  a  similar  way  through  years  of 
honest  finance  has  won  for  the  unit  of  its  moneUiry 
system,  the  gold  dollar,  an  enviable  reputation  for  its 
stability  in  international  trade.  Likewise  the  United 
States  would  have  everything  to  lose  and  nothing  to 
gain  by  considering  a  change  in  the  gold  standard. 
Gold  is  the  only  least  common  denominator  by  which  the 
costs  of  war  and  the  coats  of  reconstruction,  in  terms 
of  pre-war  standard.<«,  may  be  accurately  measured,  and 


gold  will  remain  the  unit  by  which  all  debts  will  eventu- 
ally be  liquidated. 

I  find  in  analyzing  the  various  systems  that  have 
been  made  by  economists  that  tho.se  people  who  believe 
that  the  country's  debts  ought  to  be  repudiated  and  its 
gold  standard  changed  are  far  from  the  fact.  The  ship 
must  be  held  to  the  shore. 

So  far  as  I  can  see,  the  extension  of  Bolshevism  is 
one  of  the  menaces  with  which  civilization  is  confronted, 
and  this  "marking  time"  on  new  investments  is  not 
setting  a  back-fire  to  Bolshevism.  The  best  back-fire 
to  Bolshevism  is  to  create  a  condition  of  employment 
that  is  universal  and  to  allow  a  margin  of  profit  which 
represents  a  good  living  to  labor.  The  Bolshevists  are 
operating  with  a  draft  that  is  being  blown  by  their  own 
bellows,  and  it  does  not  get  them  anj'where.  Even  in 
their  ranks  the  radical  of  today  becomes  the  conserva- 
tive of  tomorrow. 


The  A.  E.  F.  School  of  Mines 

The  newest  American  school  of  mines  is  at  Beaune 
(Cote    d'Or),    France.      Nearly    20,000    U.    S     Army 
students  (officers  and  enlisted  men)  are  now  in  attend- 
ance at  British,  French,  and  American  universities  in 
Europe — approximately    2000    to    British    universities, 
7000  at   French   universities   and   about   10,000   at   the 
American  university,  started  about  three  months  ago. 
and    having    more    students    than    many    institutions 
of  learning  that  are  musty  with  the  dust  and  mold  of 
centuries.     "Tout  a  fait  americain,"  the  French  say 
The   American    E.    F.   University   was   established    for 
those  members  of  the  American   Expeditionarj'   Force 
who  are  being  held  in  Europe  to  await  the  outcome  of 
the  Peace  Conference — men  whose  education  was  inter- 
rupted by  the  war,  or  who  have  chosen  to  take  post- 
graduate work  while  awaiting  Germany's  decision.    The 
American  E.  F.  University  was  established  at  Beaune 
because  one  of  the  American  large  base  hospitals  had 
been  there,  and  the  buildings  were  practically  ready  for 
students  and  professors  to  .^tep  into,  when   the  Army 
Education  Commission  decided  to  take  over  the  Y.  M. 
C.   A.   plan   for  the  education   of  the  men  during   the 
waiting  period.     Incidentally,  it  may  be  mentioned  that 
model  post  and  divisional  schools  are  being  conducted  at 
Beaune,  as  well  as  the  college  work.     The  American  E. 
F.  University  being  in  the  Cote  d'Or   (Golden  Slope), 
it  would  seem  to  be  an  ideal  place  for  a  school  of  min- 
ing.    This   thought    is   further   confirmed   by   the   fact 
that  Beaune   is   in   the  center  of  the  old   Province  of 
Burgundy,  the  sparkling  product  of  which  inspired  many 
students  in  American  univer.^ities  before  the  .spectre  of 
aridity  aro.'*e  to  cast  its  somtjer  shadow  on  student  days. 
As  may  be  imagined,  Beaune  is  not  a  prohibition  town; 
and  yet  report  has   it  that   10,000  students  are  there, 
and   none   is   in   the  gutter,   notwithstanding   that    the 
students  have  the  freedom  of  the  town.     But  perhaps 
their  previous  training  in  France  accounts  for  this.  The 
C6te  d'Or  derives  its  name  not  from  the  gold   in  the 
hill.H  but  from  the  richness  of  its  vineyards.     This  does 
not  detract  from  its  qualifications  as  a  site  for  a  mining 
school,    for    it    is   within    easy    reach   of   the   principal 
French  iron  mines  and  of  the  southern  coal  mines,  anti 
is  less  than   40  km.   from   the  famous   Creusot   metal- 
lurgical works.     The  school  of  mines  is  officially  known 
as  the  Department  of  Mining,  College  of  Engineering, 
American    E.    F.   I'niversity. 
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Conditions  in  Sonora,  Mexico 

Arrived  back  from  the  land  of  cacti  and  mescal  last 
evening,  after  two  busy  weeks  in  that  country'  of  sun- 
shine, rattlesnakes,  and  rocks.  I  did  not  write  from 
there,  because  I  feared  that  the  little  I  might  have  to 
say  would  not  get  across  the  line  and  that  my  efforts 
would  be  wasted  on  the  desert  air. 

Let  me  see  if  I  can  give  you  an  impression  of  what 
I  saw  and  felt  in  Sonora.  Quiet,  yes;  but  the  quiet  of 
death,  rather  than  that  of  peace,  broods  over  much  of 
the  state.  "Things  are  looking  up  quite  a  bit"  is  the 
reply  one  gets  from  almost  every  man,  but  this  comes 
from  the  feeling  that  things  are  about  to  be  done  rather 
than  that  anything  new  has  been  started. 

Perhaps  it  was  unfortunate  that  my  stopping  place 
was  La  Colorada,  the  town  at  the  property  of  the  Cres- 
ton-Colorada  mine,  the  Minas  Prietas,  and  the  Butters 
cyanide  plant,  all  owned  by  the  Mines  Co.  of  America. 
An  hour's  visit  to  this  property,  and  the  stockholders 
would  understand  why  their  stock  is  worth  minus  $1  or 
less  per  share.  It  may  be  well  to  recall  that  the  State 
Department  advised  at  one  time  that  all  Americans 
withdraw  from  Mexico.  I  think  it  was  when  the  Vera 
Cruz  incident  occurred.  The  Americans  from  Creston- 
Colorada  were  sent  away,  and  the  company,  to  retain 
and  maintain  its  force,  put  all  the  married  men,  nearly 
a  half  of  the  crew,  on  as  watchmen  on  twelve-hour 
shifts. 

There  was  considerable  friction  between  state  and 
company  oificials  about  this  time.  The  company  was 
ordered,  I  understand,  to  put  back  all  men  on  eight- 
hour  shifts,  but  it  discharged  practically  all  of  the 
men.  The  state  then  said,  "When  a  mine  is  not  worked 
by  the  owners  it  may  be  operated  by  any  one" ;  in  other 
words  throwing  the  m.ine  open  to  looting  by  miners,  so 
that  not  only  the  mine  but  all  of  the  plants  have  been 
much  damaged.  Underground,  all  pillars  that  contained 
ore  worth  packing  out  have  been  destroyed,  and  caving 
naturally  resulted.  Not  satisfied  with  this,  the  pillagers 
set  fire  to  the  shaft  sets,  and  they  were  burned  to  the 
surface.  The  mines  are  a  wreck;  $1.20  silver  will  not 
reopen  them.  The  remaining  ore  was  rather  low  grade, 
and  if  it  were  physically  possible  to  open  the  property, 
it  could  probably  not  be  done  for  less  than  $500,000. 
Above  ground,  the  wreck  has  been  no  less  complete, 
though  the  buildings  have  not  been  destroyed  by  fire. 
Brass  and  copper  were  the  first  to  go.  Not  a  nut,  valve, 
rod,  or  rivet  is  in  evidence.  And  so  far  as  cold  chisels 
could  reach  the  copper  on  the  motors,  they  too  were 
wrecked. 

The  cyanide  tanks  were  all  utilized  as  fire  wood,  and 
carboys  made  good  marks  to  shoot  at.  It  required  con- 
siderable work  to  get  out  some  of  the  heavy  bearings, 
but  so  long  as  the  task  was  that  of  destruction,  the 
destroyers  did  not  care — they  seemed  glad  to  work. 

There  is  not  an  engine,  pump,  motor,  or  other  piece  of 
machinery  or  equipment  in  the  camp  that  could  now 
be  put  in  operation  for  less  money  than  it  cost  origi- 


nally. Corrugated  iron,  windows,  doors,  and  even  the 
framing  of  the  buildings  have  been  carried  off.  As  I 
walked  through  one  of  the  old  mills,  I  found  a  man,  a 
woman,  and  two  boys  busy  getting  firewood  with  a 
crowbar  from  the  mill  floor.  I  believe  that  there  was 
still  quite  a  little  of  the  ore  in  the  tailings  that  could 
have  been  cyanided  again,  and  would  have  been,  but 
it's  "hasta  manana"  with  those  tailings  now.  Our 
State  Department  was  at  fault  primarily,  and  then  Mex- 
ico, or  the  State  of  Sonora,  was  equally  culpable. 

Soldiers  and  citizens  have  been  equally  destructive, 
and  always  the  Mexican  soldiers  have  been  camped  here 
to  preserve  order  and  keep  off  the  Yaquis.  Sometimes 
there  was  nothing  with  which  to  pay  the  soldiers,  each 
one's  pay  for  a  day  being  equivalent  to  the  hide  of  one 
cow.  This  was  quite  easy  while  the  stock  in  the  neigh- 
borhood lasted.  Steers  and  cows  were  driven  in  and 
slaughtered  for  their  hides,  and  the  poor  people  got  what 
meat  they  wanted  and  the  buzzards  took  the  remainder. 
The  countrj'  in  that  section  is  now  destitute  of  cattle, 
and  wanton  destruction  is  evident  on  every  hand.  These 
people  had  never  heard  of  Bolshevism,  but  they  prac- 
tised it  to  the  queen's  taste. 

Lying  to  the  east  of  La  Colorada  and  for  a  consider- 
able extent  north  and  south,  there  is  a  section  of  east- 
ern Sonora  that  is  almost  prosperous.  This  section  is 
north  of  the  Yaqui  country,  and  yet  the  Yaquis  go  there 
for  cattle,  clothing,  and  food  when  they  need  them,  and 
they  have  the  reputation  of  infesting  the  country. 

All  of  the  time  we  were  in  La  Colorada,  there  was 
continued  talk  of  the  depredations  of  the  Yaquis.  How 
much  truth  or  falsehood  the  stories  contained  we  could 
never  learn,  and  the  Americans  are  equally  ignorant  of 
what  is  going  on  around  there  or,  rather,  of  ivho  is  do- 
ing the  dirty  work.  There  are  several  operating  prop- 
erties, and  more  would  be  working  if  they  had  reason- 
able protection.  The  Mexican  government  has  plenty  of 
soldiers  there,  but,  as  in  the  oil  country,  it  would  be  a 
blessing  to  the  country  if  they  were  taken  away.  They 
protect  nothing  and  themselves  indulge  in  pillage. 

Here  is  a  sample  of  the  stories  coming  in  over  the 
telephone  on  the  morning  of  May  10: 

First  report:  A  band  of  Yaquis  attacked  a  Mexican 
camp;  32  Mexicans  killed. 

Second  report:  Eighteen  Mexicans  killed;  2  Yaquis 
killed. 

Third  report:  Six  Mexicans  in  the  camp  with  two 
women,  no  one  killed;  Yaquis  got  one  of  the  women. 

Fourth  report :  Six  Mexicans  with  two  women  in  the 
camp.    Three  Mexican  men  killed  and  11  Yaquis  killed. 

The  freighting  into  this  countrj'  is  done  by  trucks 
driven  chiefly  by  Americans.  They  said  nothing  much 
about  hold-ups  while  they  stopped  with  us  at  La  Colo- 
rada, and  started  out  armed  to  the  teeth. 

The  American  boys  have  no  fear  of  the  Yaquis;  in 
fact  they  do  not  think  them  responsible  for  any  of  the 
devilment,  but  attribute  it  all  to  the  Mexicans.  A  few 
days  after  we  were  there.  H.  S.  White,  one  of  Schroe- 
ter's  men,  started  in  with  a  truck  load  of  stuff  and  was 


1008 


ENGINEERING  AND    MINIXG   JOURNAL 


Vol.  107,  No.  23 


shot  with  his  Mexican  helper,  the  murder  occurring  east 
of  La  Colorada.  There  is  no  warrant  for  assuming 
that  the  Yaquis  were  responsible,  all  the  evidence  lead- 
ing to  the  conclusion  that  Mexicans  were  responsible 
for  the  outage.  A  well-informed  and  prominent  Mex- 
ican gave  me  this  story:  A  general  wrote  him  recently 
that  Sonora  troops  had  been  ordered  by  Carranza  to  go 
into  Chihuahua  to  attack  Villa.  But  in  the  letter  he 
said  "I  don't  think  we  will  have  to  go."  Now,  the 
Yaquis  will  shoot  up  the  Jfexicans  every  time  they  get  a 
chance,  but  not  Americans,  nnd  no  fuss  is  made  when 
they  shoot  Mexicans.  If  an  American  be  shot,  some 
notice  of  the  act  is  taken  in  Mexico  City  and  the  Sonora 
troops  are  ordered  to  stay  in  Sonora;  hence  they  don't 
have  to  go  into  Chihuahua. 

I  was  out  one  day  on  the  Yaqui  trail  in  the  care  of  a 
local  Mexican.  He  sent  men  out  the  day  before  "to  clean 
the  brush  from  the  trail."  After  coming  away  from 
the  mine,  I  found  they  had  been  posted  on  neighboring 
hills  while  I  was  at  work.  This  Mexican  was  surely 
afraid  of  the  Yaquis. 

Here  in  Nogales  and  Tucson  the  idea  prevails  that  the 
United  States  will  have  to  occupy  Sonora  sooner  or  later. 
The  most  reasonable  scheme  that  I  have  heard  came 
from  a  Nogales  man  yesterday.  His  idea  was  that  when 
the  trouble  in  Europe  had  subsided,  England  and  France 
would  demand  action  over  here.  The  United  States 
would  assume  all  Mexican  debts,  and  take  a  mandate  for 
Mexico  until  those  obligations  were  discharged,  by 
which  time  Chihuahua  and  Sonora  and  perhaps  other 
states  would  be  so  thoroughly  Americanized  that  they 
would  ask  lor  admission  to  the  Union. 

The  Southern  Pacific  in  Sonora  is  doing  a  good  busi- 
ness, both  in  pa.ssenger  and  freight.  It  runs  a  passenger 
train  every  other  day,  carrying  three  or  four  coaches, 
well  filled.  On  ,Iune  1  the  company  will  put  on  a  daily 
train,  and  on  the  same  date  a  Pullman  will  be  added,  the 
first  since  trouble  began  in  this  country.  Now,  the  Pull- 
man people  are  said  to  be  very  careful  and  take  no  risks 
in  Mexico.  This  is  an  indication  that  they  think  that 
their  cars  will  be  .safe  and  useful  down  there. 

However  this  may  be,  with  every  freight  train  south 
of  Torres  comes  one  or  two  armored  cars  full  of  rifles. 
Yesterday  on  the  way  up  we  carried  a  car  full  of  rifles 
all  the  way  through  with  us.  Why  troops  are  carried 
I  do  not  know.  Whether  it  is  just  to  give  jobs  to  colo- 
nels or  major  generals  or  whether  some  trouble  is 
feared,  I  do  not  know.  But  of  one  thing  I  am  certain :  to 
the  man  traveling  through  the  country,  armed  soldiers 
on  even.'  hand  do  not  give  the  impression  of  peace  and 
order.  Politically,  .Sonora  is  somewhat  separated  from 
the  other  states,  and  her  governors  count  for  more. 
They  have  just  tried  to  have  an  election.  Two  parties 
claim  the  election,  each  calling  the  other  grafters.  And 
80  far  as  I  can  understand,  the  biggest  grafter  is  go- 
ing to  pull  the  thing  off  as  he  wants  it  to  happen. 

Nothing  except  American  money  circulates  in  Sonora. 
Mine  taxes  must  be  paid  in  gold,  which  sometimes  goes 
to  a  premium  of  lO'r.  One  must  buy  it  at  the  banks. 
Government  officials  sell  it  back  to  the  banks  and  then 
one  must  buy  it  again  so  as  to  be  able  to  pay  taxes. 
It  is  necessary  to  go  to  one  window  in  the  Federal 
building  to  buy  Mexican  money,  and  then  take  it  over  to 
another  window  to  buy  stamps  or  send  telegrams.  Only 
for  these  three  purposes  does  one  handle  Mexican 
money. 

Labor  is  fairly  plentiful  at  some  points,  and  scarce  at 


others.  At  one  mine  producting  25,000  oz.  silver  per 
month,  the  manager  told  me  that  his  various  taxes  about 
equalled  his  payroll.  He  is  leasing  the  mine,  and  the 
government  gets  more  out  of  it  than  does  the  owner. 

My  general  impression  is  that  it  is  a  better  time  to 
'ouy  than  to  operate  mines  or  ranches  in  Sonora.  Con- 
ditions are  surely  not  so  bad  as  they  have  been,  but 
they  are  still  far  worse  than  before  the  war,  with  no 
prospect  for  rapid  improvement.         F.  F.  Sh.\rpless. 

Nogales,  Ariz.,  May  24,  1919. 


.-\rm\-  Gas  Masks 

I  am  greatly  interested  in  the  article  on  "Army 
Gas  Masks"  which  appeared  in  the  Apr.  19  issue  of  the 
Journal.  The  Fire  Department  of  this  city  has  several 
of  the  masks  in  use,  and  finds  them  entirely  satisfactory 
in  smoke  commonly  encountered  in  burning  buildings. 
When  the  chief  bought  the  masks  he  asked  where  he 
could  buy  the  material  to  recharge  the  canisters  when 
they  become  exhausted.  The  man  who  sold  the  masks 
promised  to  send  him  the  address  of  the  people  who 
handle  the  coconut  charcoal  and  "purple"  soda  lime, 
but  he  failed  to  do  so,  and  up  to  this  time  the  chief 
has  been  unable  to  find  where  to  buy  it. 

Will  you  kindly  send  me  the  address  of  some  one 
who  manufactures  or  handles  the  material  with  which  to 
recharge  the  canisters?  Samuel  Morthland. 

1.56  W.  Main  St.,  Decatur,  111.,  May  2,  1919. 


Inquiry  by  the  Journal  concerning  the  utility  of  the 
Army  gas  mask  in  fighting  fires  elicited  the  following 
additional  and  pertinent  information: 

Replying  to  your  letter  of  May  6,  regarding  the  use 
of  Army  gas  masks  for  working  in  smoke  in  burning 
buildings:  There  is  an  element  of  danger  m  using  the 
Army  mask  for  this  purpose,  because  of  the  possibility 
of  carbon  monoxide  being  present  in  the  products  of 
incomplete  combustion.  The  Army  mask  will  remove 
particles  of  smoke,  tar,  and  irritating  vapors  present 
in  smoke.  It  does  not  remove  carbon  monoxide.  Smoke 
produced  in  small  smudge  fires  and  where  there  is  op- 
portunity for  dilution  with  air  seldom  contains  more 
than  0.1  or  0.2 ';r  carbon  monoxide,  and  under  such  con- 
ditions the  Army  mask  is  useful  in  protecting  men  from 
the  choking  effect  of  smoke.  The  Bureau  has  made 
actual  tests,  in  which  men  wearing  the  Army  miusk 
remained  in  dense  smoke,  produced  from  damp 
wood  and  straw,  for  a  period  of  ten  minutes  without 
discomfort.  Army  masks  have  also  been  used  suc- 
cessfully in  fighting  forest  fires. 

It  is,  however,  entirely  possible  that  conditions  may 
develop  in  burning  buildings  under  which  the  fire  gains 
headway  in  a  room  and  burns  out  the  supply  of  air,  so 
that  further  com'nistion  takes  place  with  restricted 
ventilation,  thus  producing  a  condition  favorable  to  the 
production  of  carbon  monoxide.  Five-tenths  of  Kr  of 
this  gas  in  air  will  render  a  man  unconscious  in  a  few 
minutes.  The  gas  is  insidious,  gives  no  warning,  and 
does  not  irritate  the  air  passages,  so  that  a  man  simply 
sinks  down  unconscious  without  warning.  Herein  lies 
the  danger  in  the  use  of  a  gas  mask  for  working  in 
smoke  in  burning  buildings.  In  probably  nine  cases  out 
of  ten,  there  would  be  no  carbon  monoxide,  and  the  mask 
would  give  good  protectidu,  and  would  prove  a  valuable 
appliance. 
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Recently,  the  Bureau's  chemists  at  the  Pittsburgh 
Station  made  a  test  in  a  1000-cu.ft.  gas  chamber  in 
which  some  waste  rags  and  excelsior  were  ignited  and 
then  dampened,  so  as 'to  smolder,  and  kept  in  this  con- 
dition for  a  period  of  three  hours.  At  the  end  of  this 
time,  a  sample  of  the  atmosphere  in  this  closed  chamber 
was  taken  and  analyzed,  and  14%  of  carbon  monoxide 
was  found.  A  sample  was  drawn  through  a  gas  mask 
canister,  and  then  through  a  large  bottle,  in  which  a 
canary  bird  was  placed.  The  bird  was  immediately  over- 
come by  the  gas  from  the  chamber,  although  the  visible 
smoke  particles  were  all  removed  by  the  canister.  This 
proves  that  conditions  may  arise  in  which  the  gas  mask 
is  useless. 

Just  how  often  firemen  meet  dangerous  conditions  is 
a  question  for  statistical  investigation.  It  would,  of 
course,  be  much  better  for  them  to  rely  upon  the  half- 
hour  type  o.xygen  breathing  apparatus.  This  would 
give  positive  protection  under  all  conditions.  The  only 
known  commercial  manufacturer  of  coconut  charcoal  in 
this  country  is  the  National  Carbon  Co.,  of  Cleveland, 
Ohio.  Purple  soda  lime  was  made  by  the  Chemical  War- 
fare Service  of  the  Army.  The  purple  color  was  due 
to  permanganate,  a  constituent  which  is  not  necessary 
for  gas  masks  for  industrial  purposes.  White  indus- 
trial soda  lime  is  being  manufactured  by  the  Mine 
Safety  Appliances  Co.  of  Pittsburgh. 

Van.  H.  Manning, 
Director,  Bureau  of  Mines. 

Washington,  D.  C,  May  15,  1919. 


I  referred  in  my  previous  letter  to  the  fact  that  the 
relative  occurrence  of  dangerous  amounts  of  carbon  mon- 
oxide in  the  ordinary  fires  combated  by  firemen  was 
unknown  and  that  it  was  a  matter  for  further  statis- 
tical investigation.  Some  of  the  prominent  fire  chiefs 
in  the  country  are  taking  the  attitude  that  though  in  a 
certain  small  percentage  of  cases  there  may  be  grave 
danger  from  carbon  monoxide,  yet  today  they  are  taking 
these  chances  without  the  mask,  and,  further,  that  the 
mask  would  be  of  tremendous  value  in  a  majority  of 
their  fires.  Under  these  conditions  they  are  inclined  to 
feel  justified  in  using  the  mask  as  a  general  protector 
against  smoke,  taking  the  chances  that  must  come  under 
certain  conditions.  If  they  do  this  with  the  .knowledge 
that  a  certain  percentage  of  the  cases  must  be  danger- 
ous, I  do  not  know  that  the  Bureau  is  justified  in  taking 
any  further  step  than  to  call  attention,  as  we  have  done, 
to  the  fact  that  the  mask  is  a  protection  against  smoke 
particles,  but  will  not  protect  against  carbon  monoxide 
which  may  be  present  in  certain  smokes  and  fumes 
arising  from  fires.  Van.  H.  Manning, 

Director,  Bureau  of  Mines. 

Washington,  D.  C,  May  23,  1919. 


Copper  Slag  Research 

To  C.  G.  Maier  and  G.  D.  Van  Arsdale  are  due  the 
thanks  of  the  copper-smelting  fraternity  for  the  publi- 
cation of  their  very  thorough  work  on  Copper  Queen 
slags.  At  the  plant  of  the  Tennessee  Copper  Co.  some 
years  ago  we  tore  down  a  settler,  and  found  several 
masses  of  white  metal  between  the  bricks.  Converter 
slag  had  never  been  poured  into  this  settler,  and  the 
furnace  had  been  smelting  during  this  settler  campaign 
ore  charges  making  only  a  low-grade  matte.    Maier  and 


Van   Arsdale  now  give   us   a  scientific   explanation   of 
this  peculiar  circumstance. 

Can  some  one  explain  the  violent  action  that  takes 
place  in  a  settler  when  cast  iron  is  dropped  in  it?  I 
append  a  panning  test  I  made  on  Cananea  slag: 

"A  composite  sample  of  settler  slag  taken  June  4, 
1907,  from  all  the  settlers  at  a  time  when  no  converter 
slag  was  being  poured,  assayed  0.50%  Cu,  and  200  gm. 
of  this  slag  crushed  to  20  mesh  was  panned  to  9  gm., 
which  assayed  1.10%  Cu.  Recovery,  9.9%.  Then  200 
gm.  of  this  slag  crushed  to  60  mesh  was  panned  to  10 
gm.,  which  assayed  1.33%  Cu.  Recovery,  13.3%.  A 
sample  of  settler  slag  obtained  the  same  date  when 
converter  slag  was  being  poured  assayed  0.54 "^o  Cu, 
and  200  gm.  of  this  slag  crushed  to  20  mesh  was  panned 
to  13  gm.,  assaying  0.77%  Cu.  Recovery,  4.27 9o.  Then 
200  gm.  of  the  same  slag  crushed  to  60  mesh  was  panned 
to  13  gm.,  assaying  1.06%  Cu.  Recovery,  12.76  per 
cent."  Geo.  A.  Guess. 

University  of  Toronto,  Toronto,  Canada, 
May  15,  1919. 


Wages  at  Bisbee,  Arizona 

In  the  May  17  issue  of  the  Journal,  p.  877,  an  extract 
is  printed  from  the  "Monthly  Labor  Review"  of  April, 
1919,  on  wages  and  labor  conditions  in  gold  mining, 
and  in  that  article  a  table  of  rates  of  wages  was  given. 
In  so  far  as  the  Phelps  Dodge  Corporation  is  concerned, 
eight  of  the  twelve  quotations  of  wages  are  incorrect. 

I  am  sending  you  a  copy  of  a  letter  I  have  just  written 
to  the  Department  of  Labor,  containing  the  corrected 
table,  and  I  would  be  very  glad  if  you  would  publish 
this  list  in  some  future  issue  of  the  Journal. 

Charles  F.  Willis, 
Consulting  Supervisor,  Phelps  Dodge  Corporation. 

Bisbee,  Ariz.,  May  22,  1919. 

U.  S.  Department  of  Labor,  ^^^  ^^'  ^^^^• 

Bureau  of  Labor  Statistics, 
Washington,  D.  C. 
Gentlemen : 

I  have  noted  in  your  "Monthly  Labor  Review"  for  April, 
1919,  an  article  on  the  wages  and  labor  conditions  in  gold 
mining.  In  that  article  you  have  a  table  entitled  "Rates 
of  wages  per  day  in  certain  branches  of  metal  mining 
whei-e  gold  is  a  product  or  a  byproduct."  This  table  con- 
tains quotations  of  wages  of  the  Phelps  Dodge  Corporation 
at  Bisbee,  and  of  the  twelve  rates  quoted  eight  are  incor- 
rect.   The  following  are  the  corrections: 

Quoted   Rate     Correct    Rale 

September,    1913          Machine   men $4.00  $4.00 

Muckers     3.75  3.75 

September,   1914         Machine  men 4.00  3.60 

Muckers    3.75  3.35 

September,    1915          Machine   men 4.10  4.10 

Muckers     3.85  3.85 

September,    1916          Machine  men 6.32  5.35 

Muckers     5.07  5.10 

September,    1917          Machine   men 5.60  5.35 

Muckers     5.35  5.10 

September,   1918         Machine  men 5.50  6.10 

Muckers     5.25  5.85 

We  do  not  object  in  the  least  to  having  rates  of  wages 
published,  but  we  desire  that  they  should  be  correct.  Your 
table,  published  as  it  is  by  the  U.  S.  Department  of  Labor, 
might  be  considered  authoritative  and  be  the  source  of 
many  quotations  in  the  future  which  would  be  in  error. 
We  should  greatly  appreciate  a  correction  being  made  in 
a  future  issue  of  the  "Review." 

Also,  we  should  be  glad  to  know  where  you  obtained  the 
figures  quoted. 

(Signed)  Charles  F.  Willis, 

Consulting  Supervisor, 
Department  Industrial  Relations,  Phelps  Dodge  Corporation 
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Industrial  News  from  Washington 

By  Paul  Wooton,  Special  Cokeespondent 


War-Minerals  Relief  Commission 

Just  prior  to  the  closing  of  the  docket  of  the  War- 
Minerals  Relief  Commission  to  further  claims,  an  ava- 
lanche of  applications  for  relief  was  received.  The 
records  are  far  from  complete.  Before  departure  of  the 
commission  to  hold  hearings  at  various  cities,  all  claims 
will  have  been  listed  and  precise  information  will  be 
made  available  as  to  the  total  amount  of  the  claims 
and  as  to  how  the  claims  are  divided  among  the  dif- 
ferent minerals  and  the  several  states.  The  larger 
claims  docketed  since  compilation  of  the  list  pub- 
lished in  last  week's  issue  have  been  filed  by  the  fol- 
lowing: Aguilera  &  Co.,  Santiago,  Cuba;  Georgia 
Iron  and  Coal  Co.,  Atlanta;  M.  E.  Johnson,  Muskogee, 
Okla. ;  N.  A.  Adler,  Batesville,  Ark. ;  C.  J.  Shank,  Hazel 
Creek,  Calif.;  Georgia  Copper  Co.,  Lincolnton,  Ga. ;  Red 
Mountain  Chrome  Mining  Co.,  Eureka,  Calif.;  Kirch- 
man  &  Crawford.  Silver  City,  N.  M. ;  Chatham  & 
Britten,  Seattle;  Kendall,  Jackson,  Johnson  &  Wise, 
Sapulpa,  Okla.;  Dubakella  Mining  Co.,  Berkeley,  Calif.; 
L.  R.  Payne  &  Co.,  Fresno,  Calif.;  Pocahontas  Man- 
ganese Corporation,  Bluefield,  W.  Va.;  A.  D.  Brinker- 
hoff,  Dallas,  Te.x. ;  Holmquist  &  Johnson,  Denver;  May- 
dew  Mining  Co.,  Green  River,  Utah;  R.  S.  Handford, 
Bate.^ville,  Ark.;  James  A.  Ross,  Pleasant  Grove,  Calif.; 
W.  W.  Dailey,  Wickes,  Mont.',  E.  E.  Hoeft,  Nevada  City, 
Nev. ;  United  Tungsten-Copper  Mines,  Los  Angeles;  W. 
A.  Ewing,  Medford,  Ore.;  Parker  &  Shetter,  Nogales, 
Ariz.;  James  E.  Higgins,  Butte;  Edward  A.  Silberstein, 
Duluth;  J.  H.  Heron,  Denver;  Cypress  Chrome  Co.,  Ana- 
cortes,  Wash.;  Manganese  Metal  Co.,  Tacoma,  Wash.; 
Elanore  ManKancse  Co.,  Roanoke,  Va. ;  Hillside  Mine, 
San  Francisco;  Ralph  W.  Goodhue,  Indian  Falls,  Calif.; 
and  the  estate  of  Harvey  W.  Cowan,  Chicago. 


heavy  investment  in  this  industry.  The  American  Min- 
ing Congress  is  asked  to  assist  in  securing  the  passage 
of  legislation  which,  through  embargo  or  tariff,  will 
prevent  the  destruction  of  the  American  magnesite 
industry,  which  seems  certain,  if  Austria  is  allowed  ta 
ship  under  the  above  rulings. 


Potash  and  Magnesite  Embargoes 
Are  Removed 

The  War  Trade  Hoard  has  announced,  according  to 
report  of  the  American  Mining  Congress,  that  it  has 
no  further  power  to  extend  the  licensing  control  over 
potash  or  magnesite.  Large  shipments  of  potash  are 
due  from  Alsace  this  week.  DyestufTs  are  still  under 
control  of  the  War  Trade  Board  and  will  so  remain 
until  peace  is  signe<l  Magnesite,  which  before  the  war 
was  fumishctl  to  the  United  States  exclusively  by 
Austria,  can  now  \>v  imported  into  the  United  States, 
in  the  face  of  the  fact  that  Austria  is  still  an  enemy 
country.  The  Shipping  Board  authorizes  a  freight 
rate  for  magnesite  in  ballast  from  Austrian  ports  at 
$7.50  per  ton. 

A  request  has  been  made  by  the  Congressional  dele- 
gation from  the  State  of  Washington  to  the  War  Trade 
Board  for  replacing  the  embargo  on  magnesite.  This 
request  has  been  refused.  It  is  said  that  a  large  quan- 
tity of  Austrian  magnesite  is  ready  for  shipment  to  this 
countr>-.  The  development  of  magnesite  in  Washing- 
ton and  California  to  meet  the  war  demand  created  a 


Pan-American  (Conference  Program 

A  large  number  of  business  and  technical  men  par- 
ticularly interested  in  Latin  America  attended  the 
second  Pan-American  Commercial  Conference,  held  at 
Washington,  June  2-6.  and  the  mining  industry  was 
well  represented.  The  program  in  general  was  as 
follows : 

I.      OENEEAI,  RBVIBW  OF  PAN-AMERICAN   BXPOBT  AND  IMPORT 

SITUATION 

II.       TRADING    METHODS    FOR    BOTH    EXPORTS    AND    IMPORTS 

(a)  Business  ethics. 

(b)  .Merchandising. 

I  c )    Commission  service  and  direct  trade, 
(d)    Export  and  import  combinations. 

HI.        SHIPPING    AND    OTHER    TRANSPORTATION 

(a)  Steamship  lines  and   sfiips. 

(b)  Other   transportation,  including  aeroplanes  as  an  aid   to 

commerce. 

IV.       FINANCING    TRADE,    INVESTMENTS.    LOANS 

(a)  Banking. 

(b)  Credits. 

<c)    Investments,  loans. 

(d)    Government  aid  to  commerce.  Including  the  War  Finance 
Corporation. 

V.       ENGINEERING    AIDS   TO    COMMERCE 

(a)  Railways  and  highways. 

(b)  Waterways  and  harbors. 

(c)  Irrigation. 

(d)  Sanitation. 

VI.        PARCEL-POST     AND    TRADE    REGULATIONS 

(a)  Parcel   post. 

(b)  Patents  and  trademarks. 

(c>    Consul.'ir  and  other  trade  regulations, 
(d)    Packing  and   Insurance. 

VII.       COMMERCIAL  INTELLIGENCE 

(a)  Advertising  and  publicity. 

(b)  Newspapers  and  periodicals. 

Vltl.      EDUCATIONAL  AND  SOCIAL  AUXILIARIES   TO  COMMERCE 

(a)  Vocational  training. 

(b)  Lsmguage  study. 

(o)   Kxchange  of  students  and   professors, 
(d)   General  Influences. 


Committees  on  Mines  and  Mining 

The  committees  on  Mines  and  Mining  of  the  Senate 
and  House,  respectively,  as  finally  constituted,  are  as 
follows : 

Senate:  Miles  Poindexter,  Washington,  chairman; 
Thomas  Sterling,  South  Dakota;  Howard  Sutherland, 
West  Virginia;  Medill  McCormick,  Illinois;  Lawrence 
C.  Phipps,  Colorado;  Truman  H.  Newberry,  Michigan; 
Charles  B.  Henderson.  Nevada;  Thom.is  J.  Walsh,  Mon- 
tana: Henry  F  Ashurst,  Arizona;  James  D.  Phelan, 
California. 

House:  Mahlon  M.  Garland,  Pennsylvania,  chairman; 
Moses  P.  Kinkaid.  Nebraska;  Marion  E.  Rhodes.  Mis- 
souri ;  J.  G.  Monahan.  Wisconsin ;  L.  B.  Echols.  West 
Virginia;  J.  M.  Robisoii.  Kentucky;  Edwin  B.  Brooks, 
Illinois;  Willi.im  J.  Burke,  Pennsylvania;  Oscar  R. 
Luhring,  Indiana;  Otis  Wingo,  Arkansas;  Milton  H. 
Welling,  Utah;  Peter  J.  Dnoling,  New  York;  Lucien  W. 
Parish,  Texas;  E.  B.  Howard,  Oklahoma. 
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Imports  of  Potash  To  Be  Retarded 

Though  little  is  being  said  about  it,  every  legitimate 
effort  that  can  be  made  by  Government  agencies  is 
being  put  forward  to  retard  the  importation  of  potash 
until  Congress  can  have  a  chance  to  take  action.  In 
the  meantime,  members  of  Congress  friendly  to  the 
domestic  potash  industry  have  taken  the  Henderson  bill 
of  the  last  session  as  a  basis  and  are  attempting  to 
work  out  a  measure  which  will  have  the  greatest  pos- 
sible chance  of  passage. 

It  is  the  understanding  among  officials  at  Washing- 
ton that  the  President,  who  was  an.xious  that  the  ex- 
change of  potash  for  food  shall  begin  at  the  earliest 
possible  moment,  is  now  willing  that  Congress  be  given 
a  reasonable  opportunity  to  take  action  in  the  matter, 
before  steps  are  taken  to  stimulate  the  importation  of 
potash. 

Tariff  on  Zinc 

The  following  bill  presented  by  Congressman  Mc 
Pherson,  of  Missouri,  has  been  referred  to  the  Com- 
mittee on  Ways  and  Means  (H.  R.  1246)  : 

"A  bill  to  provide  a  tariff  and  obtain  revenue  in  con- 
nection with  the  metal  contents  of  zinc  ore. 

"Be  it  enacted  by  the  Senate  and  House  of  Repre- 
sentatives of  the  United  States  of  America  in  Con- 
gress assembled,  that  on  and  after  the  day  following 
the  passage  of  this  act  there  shall  be  levied,  collected, 
and  paid  upon  the  metallic  contents  of  all  zinc  ores 
imported  from  any  foreign  countn,'  into  the  United 
States  or  any  of  its  possessions  a  tariff  of  2c.  per 
pound." 

Exposition  at  Washington 

Wide  attention  has  been  attracted  to  the  exposition 
being  conducted  by  the  Interior  Department.  The  ex- 
tensive lobby  of  the  new  Interior  building  is  being  used 
for  the  exposition.  If  the  present  rate  of  attendance 
continues,  it  is  believed  that  no  less  than  100,000  per- 
sons will  have  visited  the  exhibit. 

Minerals  and  the  industries,  in  their  production  and 
preparation,  occupy  an  important  portion  of  the  ex- 
hibit space.  The  war  minerals  are  featured,  as  it  has 
been  on  them  that  important  portions  of  the  depart- 
ment's work  has  centered  during  the  last  three  years. 
The  petroleum  industry  also  is  given  prominence  in  the 
exposition.  Large  models  of  drilling  rigs  are  on  dis- 
play and  every  step  in  the  refining  of  petroleum  is  shown 
graphically.  Oil  shale  is  the  basis  of  an  important  ex- 
hibit, which  includes  the  field  equipment  for  testing  oil 
shales. 

The  Geological  Survey  sums  up  on  large  charts  some 
of  the  most  striking  features  of  its  work.  Among  other 
things,  it  is  showB  that  more  than  8500  letters  are  ex- 
changed each  month  with  the  producers  of  minerals. 
The  Survey's  distribution  of  maps  during  the  last  year 
has  e.xceeded  600,000,  of  which  450,000  were  sold. 

Extensive  landscapes  in  relief  show  characteristic 
surface  plants  at  metal  and  coal  mines,  at  oil  wells,  and 
at  stone  quarries.  In  the  same  landscape  are  shown 
prospecting  operations  and  stream  gaging;  and  topog- 
raphers and  geologists  at  work. 

One  of  the  most  striking  features  of  the  Bureau  of 
Mines'  e.xhibit  is  the  display  of  all  stages  in  the  han- 
dling of  metals  and  other  minerals,  from  the  crude  raw 
inaterial  to  the  finished  product.     Copper,  nickel,  tin, 


lead,  antimony,  zinc,  potash,  sulphur,  mica,  abrasives, 
and  other  minerals  are  thus  shown. 

Gas  masks,  oxygen-breathing  apparatus,  dust  and 
fume  respirators,  as  well  as  a  complete  collection  of  the 
absorbents  used  in  protection  against  gases,  are  on  dis- 
play. The  explosives  exhibit  is  one  of  the  most  com- 
plete ever  shown,  as  is  the  display  of  tjT)es  of  mine 
safety  lamps.  A  section  of  the  Bureau  of  Mines  ex- 
hibit shows  how  coal  analyses  are  made  and  how  fuel 
inspection  is  conducted. 


Tin-Ore  Importations 

On  May  28,  the  War  Trade  Board  announced  that  ap- 
plications would  be  considered  for  licenses  to  import  tin 
ores  and  tin  concentrates  subject  to  the  following  con- 
ditions : 

1.  That  such  licenses  will  permit  the  importation 
only  of  shipments  made  from  points  of  origin  on  or 
after  June  8,  1919;  and 

2.  That  such  import  licenses  will  not  be  valid  for 
entry  until  July  1,  1919. 


Alaskan  Mineral  Statistics 

A  complete  statistical  compilation  on  Alaskan  min- 
erals will  be  made  in  connection  with  the  taking  of  the 
census.  The  distribution  of  the  questionnaires  will  be 
begun  in  July  by  the  mineral-resources  division  of  the 
U.  S.  Geological  Survey.  Arrangements  have  been 
made  for  the  census  enumerators  to  look  up  those  who 
are  delinquent  in  replying  to  the  questionnaire.  W.  F. 
Lopp,  superintendent  of  education  in  Alaska,  will  be  in 
charge  of  the  enumeration  of  population  in  Alaska  and 
is  perfecting  arrangements  which  will  insure  the  most 
complete  returns  possible  on  the  status  of  the  mineral 
industrv  of  Alaska. 


Tariff  on  Tungsten 

The  following  bill  by  Congressman  Charles  B.  Timber- 
lake,  of  Colorado,  according  to  the  report  of  the  Amer- 
ican Mining  Congress,  has  been  referred  to  the  Com- 
mittee on  Ways  and  Means  (H.  R.  2949)  : 

"A  bill  to  provide  revenue  for  the  Government  and  to 
promote  the  production  of  tungsten  ores  and  manufac- 
tures thereof  in  the  United  States. 

"Be  it  enacted  by  the  Senate  and  House  of  Repre- 
sentatives of  the  United  States  of  America  in  Congress 
assembled,  that  on  and  after  the  day  following  the 
passage  of  this  act  there  shall  be  levied,  collected,  and 
paid  upon  the  articles  named  herein  when  imported 
from  any  foreign  countrj'  into  the  United  States  or 
into  any  of  its  possessions,  except  the  Philippine  Islands 
and  the  island  of  Guam  and  Tutuila,  the  rates  of 
duties  which  are  herein  prescribed,  namely: 

"First — Crude  tungsten,  ores  and  concentrates,  $10 
per  unit  of  tungsten  trioxid  therein  contained,  a  unit 
being  herein  defined  at  ISr  of  tungstic  acid  in  a  short 
ton  of  2000  pounds. 

"Second — Ferrotungsten,  powder,  tungstic  acid,  cal- 
cium, tungsten  steel  salts,  and  compounds  of  tungsten, 
and  all  other  manufactured  materials  containing  tung- 
sten, not  especially  provided  for  in  this  section,  $1.25 
per  lb.  of  tungsten  contained  therein. 

"Sec.  2.  That  so  much  of  any  heretofore  existing  law 
or  parts  of  law  as  may  be  inconsistent  with  this  act  is 
hereby  repealed." 
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May  Mining  Dividends 

Dividends  paid  in  May.  1919,  by  16  United  States 
mining  and  metallurgical  companies  making  public  re- 
turns, amounted  to  $5,616,244,  as  compared  with  $10,- 
543,897  paid  by  22  companies  in  May,  1918. 

Canadian  and  Mexican  companies  paid  $749,340  in 
May,  1919,  compared  with  $1,534,963  in  the  correspond- 
ing month  of  last  year. 

Greene  Cananea  did  not  pay  the  dividend  which  would 
have  been  due  at  this  time,  and  the  following  companies 
made  reductions  in  their  payments:  Anaconda  (from 
$1.50  to  $1  per  share).  Chief  Consolidated  (from  12ic. 

United  States  Mining  and 

MetaUurgical  Companies          Situation                   Per  Share  Total 

Am.  Zinr,  Lead  A  Sm.  pfd U.S.  »1.50  »I20.8I0 

.\nBconda.  cj.i .  Mont.  1. 00  2,331.250 

Bameg  King,  c.K                                  .  .Mont.  .10  40,000 

Caledonia.  1.9.    .                                 .  Ida.  .01  26,050 

Chief  Cons,  l.s Uuh  .06J  57.475 

Cresaon  Cons.,  g Colo.  .10  122,000 

Golden  Cycle,  g Colo.  .03  ,it'922 

Homestake.g S.  D.  .50  25.580 

Interaat.  Nickel,  pfd U.  S.-Can.  1   50  '  "'^f^ 

Miami.c ArU.  .50  373.557 

Mohawk.c Mich.  1.00  100,000 

Nevada  Wonder,  s.g NeT.  .05  J^ill 

New  Jersey  Zinc U.S.  4  00  ".WOOO 

Reorg.  Booth,  g.9 Nev.  .05  50,000 

Vnited  Eastern,  g Aria.  .07  ,'t*i2 

United  Vejdc  Eic ArU.  .50  525,000 

Canadian  and  Mexican  Companies  Situation  Per  Share  Total 

Amparo.  g.« Mei.  .04  80.000 

Coniaiai,s     Ont.  .12)  100,000 

Granby  Cons.,  c B.C.  1.25  187.500 

HolUnger.9.g Ont.  .05  246,000 

Lake  Shore,  a Ont.  .02)  50,000 

Lucky-Tiger  Comb.,  g Mex.  .12  85,840 

to  ejc),  Miami  (from  $1  to  50c.),  Mohawk  (from  $2  to 
$1),  United  Verde  Extension  (from  75c.  to  50c), 
Granby  Consolidated  (from  $2.50  to  $1.25). 

Reorganized  Booth  paid  5c.  a  share,  its  first  dividend 
since  1916,  and,  in  addition,  distributed  one  share  of 
Tonopah  Divide  stock  for  each  50  shares  of  Booth  stock. 

The  totals  for  the  first  five  months  are  as  follows, 
the  figures  for  the  corresponding  period  of  last  year 
being  given  in  parentheses:  United  States  mining  and 
metallurgical  companies,  $40,076,176  ($65,100,172)  ; 
holding  companies,  $696,572  ($743,433)  ;  Canadian, 
Mexican,  Central  and  South  American  companies, 
$6,613,091    ($7,066,244). 


smelteries,  coal  mines,  and  cement  works  will  be  visited. 
For  those  to  whom  these  industrial  operations  are  not 
of  particular  interest — this  may  include  many  of  the 
ladies — there  will  be  a  trip  by  automobile  to  Starved 
Rock  and  other  points  of  historical  interest  in  the 
vicinity  of  La  Salle. 

For  Friday,  the  26th,  several  optional  excursions  have 
been  planned  to  local  industrial  plants.  One  trip  will 
take  in  the  lead  refineries  at  East  Chicago  and  the 
Standard  Oil  Refinery  at  Whiting.  Another  excursion 
will  be  to  Milwaukee,  to  the  plants  of  the  Allis-Chal- 
mers  Co.  and  the  Power  and  Mining  Machinery  Co.  This 
trip  will  also  include  the  metallurgical  works  at  North 
Chicago  of  the  Fan.steel  Products  Co.  w-here  the  com- 
pany's novel  electrothermal  processes  in  the  production 
of  metallic  tungsten,  molybdenum,  cerium,  and  tantalum 
will  be  demonstrated. 

For  those  interested  in  coal  mining  it  is  planned  to 
have  an  excursion  to  the  fields  in  Franklin  and  Mc- 
Coupin  counties,  leaving  Chicago  late  Friday  evening 
and  spending  Saturday  at  the  mines. 


Chicago  Meeting  of  the  A.  I.  M.  M.  E. 

Plans  for  the  meeting  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers  at  Chicago  next 
September  are  assuming  definite  form,  and  the  com- 
mittee in  charge  announces  the  following  schedule  of 
events : 

On  Monday,  Sept.  22,  the  opening  day,  the  morning  will 
be  devoted  to  registration  of  members  and  guests  at  the 
convention  headquarters,  the  Congress  Hotel.  Monday 
afternoon  the  first  session  for  presentation  and  discua- 
«ion  of  technical  papers  will  be  held,  and  in  the  eve- 
ring  a  smoker,  at  which  the  committee  guarantees  all 
traces  of  glaciation  will  be  dissipated. 

It  is  planned  on  Tuesday  to  make  an  excursion  in  a 
body,  by  a  boat  chartered  for  the  occasion,  across  the 
south  end  of  the  lake  to  Gary,  for  a  trip  through  the 
famous  steel  mills.  Wednesday  will  be  devoted  to  tech- 
nical sessions,  morning  and  afternoon,  and  in  the  eve- 
ning the  banquet  will  be  held  at  the  Congress  Hotel,  at 
which  all  members  of  the  institute  and  their  wives  will 
be  the  guests  of  Chicago. 

On  Thursday,  a  special  train  will  convey  the  members 
and  guests  to  La  Salle  and  Depue,  III,,  where  the  zinc 


Caldwell  Bill  Reintroduced 

The  Caldwell  bill,  which  aims  to  provide  for  further 
educational  facilities  by  requiring  the  War  Department 
to  loan  certain  machine  tools  and  scientific  instruments, 
not  in  use  for  Government  purposes,  to  trade  and  tech- 
nical schools  and  universities,  and  for  other  purposes, 
was  reintroduced  in  the  House  on  May  26  and  has  been 
referred  to  the  Committee  on  Military  Affairs.  The  bill 
provides  further  that  each  institution  so  equipped  shall 
be  responsible  to  the  (Government,  under  regulations  to 
be  prescribed  by  the  Secretary-  of  War,  for  the  proper 
care  and  safe  return  of  such  equipment  when  demanded, 
ordinary  wear  and  tear  excepted. 


British  Pig-iron  Output  in  1918* 

The  British  pig-iron  output  in  1918,  according  to  the 
statistical  bureau  of  the  National  Federation  of  Iron  and 
Steel  Manufacturers,  was  9,939,429  gross  tons,  as  con- 
trasted with  9,420,254  tons  in  1917.  The  following  table 
gives  the  production  by  grades  in  1916,  1917,  and  1918: 

BRITISH  PIG-IRON  PRODUCTION  BY  GR.\DES 

1918  1917  1916 

Forge 772,321  864.899  899.467 

Foundry    1.296.394  1,162.982  1.418.824 

Basic 3.166,556  3,082,562  2.290.549 

Hematite      3.538,435  3,995.374  4.042.014 

Spiegeli-iiM'n.ferromanganeMandfarrasiliron  246.943(a)     296,524  291.845 

Direct  iron  castings 18.780  20,053  105.284 

ToUls   9.0}9,429      9,420.234      9,047,983 

(a)  Inrliidea  23,078  tons  of  ferrosilicon. 

The  Cleveland  district  is  credited  with  2,424,139  tons 
of  the  1918  total,  most  of  it  basic  iron;  the  Scotland 
district  made  1,062,645  tons,  mostly  hematite  iron. 


Lake  Superior  Safety  Conference 

The  first  general  .safety  conference  of  mining  in- 
terests in  the  Lake  Superior  districts  is  to  be  held  at 
Duluth.  Minn..  June  19  and  20,  according  to  an  announce- 
ment by  B.  O.  Pickanl,  mining  engineer  in  charge  of 
the  Lake  Superior  district  for  the  Bureau  of  Mines. 
The  meeting  will  be  held  under  the  auspices  of  the  Bu- 

•Froin  Iron  Agr,  Mny   1.  1919. 
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reau.  It  is  expected  that  the  conference  will  be  attended 
by  mine  managers,  superintendents,  and  safety  engi- 
neers of  all  the  metal  mines  of  Upper  Michigan,  Wiscon- 
sin, and  Minnesota. 

In  this  connection,  Mr.  Pickard  announces  that  the 
State  Industrial  Commission  of  Wisconsin  has  agreed  to 
cooperate  on  mine  inspection  with  the  Bureau  of  Mines. 
The  Bureau  is  asked  to  name  a  state  mine  inspector  and 
two  assistants,  and  the  Industrial  Commission  will  di- 
vide the  expense  with  the  Bureau. 

The  results  of  mine  inspection  in  Michigan  and  Min- 
nesota, in  the  saving  of  lives  and  limbs  through  the 
enforcement  of  safety  regulations,  have  convinced  the 
Wisconsin  commission  that  such  inspection  is  desirable 
for  the  protection  of  workers  in  Wisconsin  zinc  and 
iron  mines  and  quarries. 


John  Hays  Hammond  for  High  Wages 

John  Hays  Hammond  has  authorized  the  Department 
of  Labor  to  circulate  the  following  statement  of  his 
views  with  regard  to  the  wage  situation  and  its  bearing 
on  industrial  and  social  conditions: 

"The  immediate  problem  that  confronts  us  is  the  re- 
sumption of  business,  including,  particularly,  building 
construction,  manufacturing,  and  mining.  Business  is 
being  retarded  because  we  are  hoping  for — or  fearing 
— lower  prices.  Whether  these  fears,  or  hopes,  are  to 
be  realized,  no  one  can,  perhaps,  adduce  convincing 
argument,  but  above  the  mass  of  conflicting  contentions 
that  are  being  applied  to  the  situation  one  fact  stands 
out  preeminently:  we  can  return  neither  to  pre-war 
conditions  nor  to  pre-war  prices. 

"As  regards  the  future  wage  scale:  I  am  of  the  opin- 
ion that  we  should  not  expect  any  significant  reduction; 
nor  should  we  desire  such  a  reduction.  We  should  not 
expect  a  lower  wage  scale,  because  there  can  be  but  little 
doubt  that  America  faces  a  new  era  in  her  national  de- 
velopment; that  the  future  holds  immeasurable  poten- 
tialities; that  at  no  time  in  the  life  of  the  nation  has 
the  outlook  been  brighter. 

"Nor,  as  I  have  said,  should  we  desire  a  general  re- 
duction of  wages ;  as  high  wages  bring  with  them  great- 
er purchasing  power  and  higher  standards  of  living 
among  the  wage  earners  of  the  nation.  The  economic  im- 
portance of  the  increased  purchasing  power  of  our  indus- 
trial wage  earners  is  evident  when  we  recognize  the 
fact  that  this  class  numbers  about  eight  million,  and 
with  those  directly  dependent  upon  them  more  than 
thirty  million,  or  nearly  one-third  of  the  entire  popula- 
tion of  our  country. 

"From  a  social  and  political  point  of  view,  high  wages 
are  of  inestimable  advantage,  in  that  they  make  pos- 
sible a  higher  standard  of  living,  which  assures  social 
contentment,  industrial  peace,  and  higher  standards  of 
citizenship. 

"To  maintain  a  high  wage  scale,  wise  and  scientific 
tariff  legislation  is  indispensable,  in  order  to  protect 
our  national  industries  from  the  dumpings  of  the  prod- 
ucts of  cheap  foreign  labor  upon  our  home  market. 

"But  when  it  comes  to  the  development  of  an  export 
trade,  where  we  are  to  meet  the  competition  of  under- 
paid labor,  we  must  rely  upon  the  superior  efficiency  of 
our  wage  earners,  and  success  can  be  attained  only  by 
the  earnest  cooperation  of  wage  earners  and  employers, 
to  increase  in  every  way  possible  the  productivity  of  our 
national  industries." 


Butte  &:  Superior  Decision 

By  R.  C.  Canby* 

The  Supreme  Court  of  the  United  States  handed  down 
a  decision  on  Monday,  June  2,  in  the  Minerals  Separa- 
tion, Ltd.,  vs.  Butte  &  Superior  Mining  Co.  case.  At  that 
time  the  court  announced  that  owing  to  the  technical 
nature  of  the  case  the  opinion  would  not  be  read.  The 
court  merely  announced  its  conclusion  and  decision. 

From  this  announcement  it  would  seem  that  the  court 
had  decided  that  the  use  of  oil  in  any  fraction  of  1% 
on  the  ore  constituted  an  infringement  when  said  use 
is  in  conjunction  with  the  disclosed  purpose  of  the 
patent.  This  is  in  accordance  with  the  contention 
of  Minerals  Separation.  The  court  has  apparently  held, 
however,  that  the  agent  of  the  patent  is  any  oil  or  oily 
substance  which  has  the  characteristic  of  preferential 
affinitj^  for  metalliferous  mineral  over  gangue.  On  this 
point  the  court  seems  to  have  upheld  the  contention  of 
Butte  &  Superior.  The  decision,  as  a  whole,  would 
seem  to  favor  the  Minerals  Separation,  Ltd.,  in  so  far 
as  the  Butte  &  Superior  Co.  will  have  to  account  for  the 
use  of  the  process  during  the  last  three  years. 

Whether  the  decision  will  develop  to  be  entirely  satis- 
factory to  Minerals  Separation  will  not  definitely  appear 
until  the  opinion  of  the  court  has  been  obtained  and 
carefully  studied.  The  synopsis  given  out  at  this  date 
hints  at  a  restriction  of  the  process  to  the  means  dis- 
closed in  the  patent.  If  this  is  so,  it  will  have  an  im- 
portant bearing  on  the  question  as  to  whether  the 
pneumatic  process  is  within  the  disclosed  means. 

The  District  Court  in  the  Butte  &  Superior  case, 
which  has  just  been  reviewed  by  the  Supreme  Court, 
introduced  the  question  as  to  effectiveness  of  the  oil 
used  as  well  as  to  quantity,  deciding  that  the  petroleum 
oils  used  by  the  defendant  were  inert  and  useless  and 
therefore  not  to  be  counted  as  the  oil  of  the  patent  in 
determining  quantity  used,  but  stated  that  if  the  oil 
was  efficient  any  oil  in  excess  of  I'^c  would  be  of  that 
abandoned  to  the  public. 

The  Circuit  Court  of  Appeals  reversed  the  District 
Court  and  held  that  the  oils  used  by  the  defendant  were 
effective,  and  that  the  use  of  such  oils  in  quantities  in 
excess  of  0.5%  was  not  within  the  patent.  It  is  clear 
that  the  Supreme  Court  has  reversed  the  Circuit  Court 
of  Appeals  in  so  far  as  the  Circuit  Court  of  Appeals 
had  held  that  the  use  of  oil  in  quantities  between  0.5 
and  1%  were  not  infringing,  but  has  sustained  that 
court  as  to  its  holding  where  the  use  of  oil  exceeds 
1%.  It  would  seem  that  the  Supreme  Court  has 
further  upheld  the  Circuit  Court  of  Appeals  upon  the 
question  of  the  character  of  the  agent  used,  for  it  has 
refused  to  find,  as  requested  by  Minerals  Separation, 
that  the  character  of  the  oil  is  critical  to  the  ore. 

From  our  Washington  correspondent  we  received  the 
following  telegram  relative  to  the  decision: 

What  is  regarded  as  a  further  victory  for  Minerals  Sepa- 
tion,  Ltd.,  came  June  2  in  the  opinion  of  the  United  States 
Supreme  Court  in  the  case  of  Minerals  Separation,  Ltd.,  vs. 
the  Butte  &  Superior  Mining  Co. 

It  is  believed  in  legal  circles  in  Washington  that  the  validity 
of  the  patent  has  been  established  for  all  time.  Minerals 
Separation  enjoyed  further  advantage  in  having  the  scope 
of  the  patent  broadened  to  cover  any  use  of  oils  up  to  any 
fraction  of  1%  of  the  weight  of  the  ore.  On  the  other 
hand,  the  court  held  that  the  process  employed  by  the 
Butte  &  Superior  Co.  which  made  use  of  oils  in  excess  of 
1%  did  not  constitute  an  infringement. 


•Consulting    metaUurgist,    WaHingford,    Conn. 
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Editorials 


niimiminnnmmiiiMMiuiiwiiiiiiuuiiiu»iiHnuiiiuini»iiujii»iiiiiiJii:niiiiJiiijniiiiiiiniuniiniiiMiiiniiMiiiriiiiinnMiiiMmiiiiriimiiMirmiiimiiiiiiiniiiiiiMnMiniminnmmiiiiiiiin: 


National  Economy 

To  ASCRIBE  to  the  Government  an  almost  limitless 
power  to  spend  is  an  all  too  prevalent  habit.  Few 
outside  of  those  who  pay  Federal  and  State  taxes  keep 
in  mind  the  pertinent  fact  that  what  the  Government 
spends  it  must  also  collect  from  its  citizens.  When  John 
Smith  buys  goods  and  the  bills  are  presented  he  natu- 
rally expects  to  pay  for  them,  and  he  knows  that,  if  he 
does  not,  a  collector  will  come  after  the  money  due,  or 
through  process  of  law  a  persistent  attempt  will  be 
made  to  enforce  paj-ment. 

Individually  the  bills  of  the  nation  are  not  presented 
to  all  of  the  Smiths,  and  the  Joneses,  and  the  Browns  and 
others  who  make  up  our  citizenry.  The  Government 
acts  as  our  agent,  and  in  that  capacity  determines  what 
it  shall  buy  for  us,  make.^  payment  for  us,  and  then 
turns  around  to  us  and  collects  from  us  the  money  with 
which  to  make  payments.  As  an  agent,  the  Government, 
or,  rather,  its  employees,  must  be  paid  for  their  serv- 
ices. What  the  ta.xpayer  gets  from  this  agent  is  there- 
for what  he  has  paid  to  the  Government  less  what  it 
has  cost  to  maintain  the  agency.  As  with  any  other 
agency,  the  greater  the  amount  of  business,  the  greater 
the  sum  which  is  spent  for  the  maintenance  of  the 
agency  and  as  payments  for  its  employees'  services. 

During  the  war  we  were  importuned  to  exercise  thrift 
and  to  economize  to  the  limit.  Most  of  us  in  one  way 
or  another  did  so.  Some  of  us  undoubtedly  experienced 
a  questioning  way  back  in  our  minds  as  to  whether  the 
thrift  lectures  might  well  have  been  turned  upon  the 
Governn.ent  itself,  but  during  the  course  of  the  war 
little  direct  criticism  was  made.  There  was  a  general 
feeling  that  nothing  should  be  permitted  to  .nteriurc 
with  the  speedy  termination  of  tne  war  in  a  satisfac- 
tory manner.  We  acquired  the  habit  of  accepting  the 
judgment  of  the  Governiiient  in  determining  tne  pur- 
pose for  which  the  money  of  the  taxpayer  should 
be  .tpent,  and  the  amount  as  well.  Of  course,  we  ex- 
pected that  the  men  whom  we  sent  to  Congress  would 
keep  in  tneir  minds  the  fact  that  they  were  spending 
our  money  as  well  as  some  of  their  own,  and  tnat  they 
would  use  due  caution  in  keeping  expenses  down. 

Curiously  enough,  there  does  not  seem  to  be  any  other 
effort  now  than  the  invention  of  new  methods  of  spend- 
mg  not  ies.s  but  more  money.  11  is  an  opportune  time 
for  the  public  to  turn  to  and  give  a  lew  thrift  lectures 
to  Congress  itself,  in  fact,  if  thrift  lectures  make  any 
impression  at  all,  it  might  be  well  worth  while  to  pro- 
vide a  lot  of  them  for  Congress. 

We  also  believe  that  a  thorough  course  of  thrift 
lectures  should  be  given  in  every  governmental  dep.irt- 
ment.  We  believe  in  the  budget  sy.ntem,  and  u.t  a  part 
of  that  system  the  strict  Imiitation  of  ejich  govern- 
mental department  to  a  definite  number  of  activities. 
Departments  have  a  way  of  spreading  out  and  still  fur- 
ther spreading  out.  We  seriously  c|ue?*tion  the  necessity 
of  this  expan.<<ion,  although  not  in  all  instances,  for  ac- 
count must  be  taken  of  the  growth  of  the  country. 


Senator  Smoot  has  sounded  a  warning  note  that  the 
Government's  expenditures  are  far  outrunning  its  in- 
come. He  declared  that  a  beginning  toward  economy 
must  be  made  somewhere.  Pointing  out  that  the  ex- 
penditures during  the  next  year  will  amount  to  twelve 
billion  dollars,  of  which  only  four  to  five  billion  can  be 
raised  by  taxation,  he  said:  "With  such  a  situation  con- 
fronting this  country  it  would  be  suicidal  for  the  Gov- 
ernment to  continue  to  spend  money  as  it  has  been  dur- 
ing the  last  two  years.  Congress  must  reduce  appro- 
priations all  along  the  line."  The  Senator  further  ex- 
pressed the  view  that  his  colleagues  were  fully  aware  of 
the  situation  and  would  cooperate  with  him  and  other 
members  of  the  House  and  Senate  who  are  trying  to 
economize. 

This  is  a  hopeful  sign.  We  must,  however,  get  behind 
the  members  of  Congress  who  feel  their  trusteeship 
sufficiently  to  take  eff'ective  steps  to  reduce  our  ex- 
penditures. It  is  necessary  for  the  practice  of  Govern- 
ment economy  to  spread  to  the  state  legislatures,  and  on 
further  to  the  municipal  governments. 

Thrift  on  the  part  of  all  of  our  officials  in  gov- 
ernmental expenditures  should  become  the  prevailing 
custom. 


Happenings  in  Mexico 

WHEX  school  teachers  strike  and  soldiers  have  to 
be  ordered  out  to  quell  an  unruly  mob  of  teach- 
ers striking  for  pay  long  withheld,  the  event  may  well 
b3  considered  the  last  straw  in  a  long  series  of  happen- 
ings any  one  of  which  might  seriously  disturb  a  much 
b^iter-balanccd  nation  than  Mexico.  The  latest  dis- 
patches from  that  unhappy  country  state  that  Car- 
ranza  has  placed  the  city  of  Maxico  under  martial  law. 
There  is  said  to  be  a  bitter  feeling  toward  the  militarj- 
caste,  and  strikes  and  uprisings,  according  to  latest 
accounts,  are  taking  place. 

The  United  States  Department  of  State,  in  response 
to  a  request  to  permit  over  2000  Mexican  troops  from 
Agua  Prieta  to  pass  through  New  Mexico,  Arizona,  and 
Texas  into  Juarez,  his  refused  permission,  on  the 
ground  that  the  presei.ce  of  Carranza  troops  was  neces- 
sary- in  Agua  Prieta  for  the  protection  of  American 
citizens  against  operatior.s  of  Yaqui  Indians  in  that 
vicinity.  Late  accounts  foretell  greater  activity  on  the 
part  of  Villa  and  contain  the  announce  iient  that  Gen- 
eral Felipe  Angele.^  Villa's  principal  military  leader, 
has  been  declared  provi.^ional  president  under  the  Mex- 
ican constitution  of  1857,  with  Villa  as  Angeles'  Secre- 
tary of  War. 

Though  there  is  a  dearth  of  accurate  news  of  what  is 
taking  place  in  Mexico,  sufficient  information  dribbles 
through  to  warrant  the  belief  that  the  optimisiic  predic- 
tions of  a  short  time  ago  are  not  soon  to  be  fulfilled,  or 
at  beat  their  fulfillment  is  to  be  postponed  to  some  time 
in  the  distant  future. 

The  fires  of  revolution  have  Mamed  forth  at  various 
times,  and  for  a  while  it  looked  as  if  they  had  been 
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quenched,  but  the  conflagration  has  apparently  broken 
forth  again.  How  far  it  will  go,  and  how  serious  will 
be  its  consequences,  no  one  can  tell.  We  hold  no  brief 
for  Carranza,  but  we  had  hoped  that  he  would  develop 
sufficient  strength  to  bring  order  out  of  the  confusion 
left  in  the  wake  of  the  constantly  recurring  revolutions. 
If  the  present  situation  in  Mexico  is  going  to  grow 
worse,  and  the  little  progress  toward  better  things 
which  has  taken  place  in  the  past  year  is  to  be  lost, 
what  is  to  be  the  attitude  of  the  Administration  to- 
ward Mexico?  American  mining  interests  and  the 
rights  of  American  citizens  are  involved.  How  are  they 
going  to  be  protected? 


Industrial  Insurance 

IT  AFTORDS  us  pleasure  to  be  able  to  present  a  min- 
ing engineer's  review  of  State  Industrial  Insurance  in 
Nevada.  The  problem  of  handling  personal  injuries 
incurred  in  mining  and  other  industries  in  an  equi- 
table manner  has  long  been  a  source  of  annoyance  and 
difficulty  between  employer  and  employee.  That  the 
whole  subject  is  on  its  way  to  a  rational  settlement  no 
one  who  has  kept  in  touch  with  legislative  events  in  the 
past  five  years  can  deny. 

When  industrial  insurance  was  undertaken  in  Nevada, 
few  had  much  hope  that  real  improvenent  would  re- 
sult, but  many  mining  companies  were  glad  to  make 
the  experiment.  The  results  have  been  excellent,  and  in- 
dustrial insurance  has  now  been  accepted  generally  as 
the  solution  of  the  problem.  Its  success  depends  largely 
upon  the  men  in  whose  hands  the  administration  is 
placed.  With  due  care  in  the  selection  of  such  men,  as 
has  evidently  been  the  practice  in  the  instance  men- 
tioned, an  excellent  result  is  assured. 


Federal  Aid  for  Prospectors 

THE  suggestion  made  by  E.  J.  Ristedt  in  an  article 
in  this  issue  is  at  least  worth  discussing  by  mining 
engineers,  the  Bureau  of  Mines,  and  the  U.  S.  Geological 
Survey.  That  the  plan  outlined  will  not  find  great  sup- 
port is  our  candid  opinion,  although  we  will  be  glad  to 
hear  from  others  upon  the  subject. 

It  occurs  to  us  that  a  way  can  be  found  that  will 
avoid  the  proposed  governmental  assistance  and  at  the 
same  time  stimulate  prospecting  work.  The  familiar 
method  of  the  "grub  stake"  and  the  prospector  starting 
out  with  pick,  shovel,  and  the  hope  of  finding  a  rich 
deposit  can  undoubtedly  be  improved  upon.  Formerly, 
the  discovery  of  a  deposit  was  effected  with  comparative 
ease,  as  in  many  instances  the  oreshoot  outcropped 
or-  gave  pronounced  evidences  of  its  presence  upon  the 
surface.  It  is  the  prevailing  opinion  that  most  of  the 
easily  found  deposits  have  been  discovered,  although 
there  are  undoubtedly  some  that  still  await  the  com- 
ing of  the  casual  prospector. 

Two  things  suggest  themselves  to  us.  One  is  to  im- 
prove the  ability  of  the  prospector  by  selection  and  in- 
tensive training  along  the  lines  of  the  mining  geologist, 
due  regard  being  paid  to  the  differences  of  point  of  view 
between  the  mining  geologist  and  the  prospector-geolo- 
gist. The  other  is  to  put  the  prospector-geologist  on  a 
salary,  just  as  a  properly  qualified  engineer  is  so  placed 
by  a  mining  company. 

To  give  a  man  his  "grub"  and  the  hope  of  a  share  in 
what  he  may  discover  might  have  been  well  enough  in 


the  day  when  discoveries  were  easily  made,  but  this 
form  of  assistance  is  not  sufficient  to  make  the  avocation 
worth  while  for  a  man  who  has  the  keenness  to  fit  him- 
self thoroughly  for  the  task  of  searching  out  mineral 
deposits  upon  the  subtle  evidences  that  may  now  be  dis- 
coverable. 

Exploration  companies  have  usually  been  such  in 
name  alone.  Most  of  their  work  has  consisted  in  the 
examination  of  discoveries  already  made,  and  in  some 
cases  they  have  continued  the  work  started  by  the  dis- 
coverer. An  enlargement  upon  the  field  of  these  com- 
panies is  much  to  be  desired,  and  if  they  take  the  initia- 
tive by  placing  in  the  field  well-trained  men  under  re- 
munerative salaries  for  the  purpose  of  making  dis- 
coveries they  will,  we  venture  to  predict,  be  more  suc- 
cessful than  they  have  been  in  the  past. 

There  are  probably  many  young  mining  engineers 
who  have  excellent  groundwork  for  the  business  of 
prospector-geologist  and  who  would  be  glad  of  the 
chance  to  work  along  the  lines  suggested.  Conserva- 
tism is  an  excellent  thing,  but  often  unexpected  re- 
v/ards  come  to  the  individuals  or  company  that  starts 
a  new  method  of  attacking  an  old  problem. 


The  Townsend  bill  creating  a  Federal  Highways  Com- 
m.ission,  consisting  of  five  members,  has  for  its  object 
the  coordinating  of  the  highway  construction  and  the 
highways  of  the  individual  states  as  parts  of  an  in- 
tegral system.  It  also  provides  that  roads  should  be 
built  on  the  basis  of  the  present  requirements,  plus 
what  might  be  reasonably  expected  of  them  in  the 
future.  To  secure  suitable  construction  and  a  proper 
conservation  of  the  large  sums  that  are  being  spent  and 
will  be  spent  in  the  near  future  is  a  worthy  and  com- 
mendable objective. 


The  situation  of  the  railroads  is  rapidly  reaching  a 
climax.  Walker  D.  Hines,  Director-General  of  Rail- 
roads, on  May  24  asked  Congress  to  appropriate  $1,- 
200,000,000  in  addition  to  the  $500,000,000  already  pro- 
vided to  meet  deficits  and  to  continue  Government  opera- 
tion of  the  American  railroads.  Fewer  trains,  poorer 
service,  and  higher  costs  to  both  passenger  and  freight 
shipper,  as  well  as  an  aggregate  loss  of  $486,000,000 
to  the  Government  up  to  Apr.  30,  1919,  in  a  few  word? 
represent  what  the  experiment  in  Government  opera- 
tion has  cost  the  country. 


There  was  a  time  when  the  farmer  paid  little  atten- 
tion to  his  tools  and  when  farm  tools  were  made  to  last 
only  a  season.  The  increasing  use  of  machinery  in 
farming  has  put  both  manufacturer  and  farmer  on  the 
qui  vive  to  get  the  most  out  of  the  mechanical  equip- 
ment, the  former  to  turn  out  a  machine  that  would 
stand  up  to  the  work  and  the  latter  to  care  for  it  in 
such  a  way  as  to  prolong  its  useful  life  and  retain  its 
efficiency.  The  miner  has  passed  through  a  similar  de- 
velopment. More  and  more  mechanical  equipment  is  be- 
ing used  in  mining.  More  and  more  does  mechanical 
upkeep  determine  the  success  of  such  equipment.  In 
this  issue  Harry  E.  Scott  emphasizes  the  importance  of 
keeping  air  drills  in  first-class  mechanical  condition 
and  the  intelligent  handling  and  consen'ation  of  repair 
parts.  Undoubtedly  many  mines  do  pay  particular  at- 
tention to  the  mechanical  eflliciency  of  air  drills  and  are 
equipped  to  make  shop  tests,  but  others  give  little  at- 
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tention  to  this  vital  matter.  Sharp  steel,  good  mechan- 
ical condition  of  the  drill,  and  properly  trained  miners 
are  three  element.^  which  contribute  a  not  unimportant 
part  in  reducing  mining  cost.*,  and  which  often  deter- 
mine the  difference  between  a  property  which  pays  and 
one  which  is  a  burden  to  its  stockholders. 


BY  THE  WAY 


We  quote,  from  the  Sunday  Mining  Gazette  of  Hough- 
ton and  Calumet,  Mich.,  the  following,  tvhich  may  throw 
some  light  on  the  criticism  to  which  the  Journal  has  been 
subjected  regarding  the  failure  of  our  issues  to  reach 
their  destination  within  scheduled  time:  "Here  is  one 
of  any  number  of  instances  that  crj'  out  loud  as  part  of 
the  conspiracy  to  'get'  Mr.  Burleson,  the  Postmaster 
General:  George  L.  Walker's  Boston  Commercial,  pub- 
lished a  week  ago  yesterday,  Apr.  19,  reached  the  Gazette 
office  through  the  mail,  Saturday,  Apr.  26.  This  is  the 
third  time  within  two  months  that  we  have  observed 
similar  delinquent  treatment  of  this  one  newspaper. 
The  Engineering  and  Mining  Journal,  issued  10  days 
ago,  due  to  arrive  in  Houghton  a  week  ago,  reached 
here  on  Friday." 


"My  missus  do  feel  pert  these  days,  m'son,"  said 
Cap'n  Dick.  "An"  can't  say  as  'ow  I  blames  'er,  for, 
dam-me,  tha  women,  bless  their  'earts,  'ave  done  they- 
selves  proud  in  h'all  this  'ere  war  work.  'Ere  they  be 
'oldin'  man's  jobs  in  tha  factories,  some  o'  they  'as 
gone  in  for  politics  an'  h'even  for  'igh  finance.  Firs' 
bloody  time  I  'eard  tell  o'  they  in  finance  wuz  in  h'Aus- 
tralia  w'en  Jan  Tregar's  missus  bought  shares  in  Royal 
Blue  mine  an'  cleaned  h'up  a  fortun'.  Jan,  'e  wus  trib- 
bitin'  on  eight-'underd  level  o'  tha  Royal,  an'  'e  nawed 
bloody  well  they  wuz  very  like  to  'it  tha  reef  h'any  day. 
'E  nawed,  too,  tha  super  wuz  a  'ooken-snivey  rascal,  an' 
if  'e  got  firs'  chance  'e'd  give  none  to  tha  res'.  So  Jan 
an'  'is  missus  fixed  a'tween  them  as  to  'ow  she  wuz  to 
naw  w'en  they'd  struck  tha  h'ore.  H'every  day  she'd 
meet  Jan  w'en  come  h'off  shif,  an'  they'd  walk  'ome 
together.  But  one  day  Jan  didn't  come  on  time,  an' 
then  tha  missus  nawed  siimthin'  wuz  h'up;  so  she 
waited.  Truth  to  tell,  they'd  'it  tha  h'ore,  but  super 
sent  word  for  tha  men  to  work  'nother  'alf  shif  so  'e 
an'  tha  directors  could  corner  tha  market  a'fore  tha 
news  got  raoun'.  'Baout  that  time,  h'up  come  tha  skip 
with  a  bit  o'  timber  on  un,  one  h'end  h'all  marked  with 
candle  soot.  An'  then  Jan's  missus  nawed.  So  she  flew 
to  tha  broker's  an'  put  h'up  tha  savin's  she  an'  Jan  'ad. 
'Ow  do  I  know  baout  this  'ere?  Well,  m'son,  I  'appened 
to  be  at  station  gettin'  bit  o'  fresh  drill  steel  w'en  Jan 
'elped  put  they  bit  o'  timber  on  tha  skip.  Super  wuz 
there  too,  and'  'e  sez,  '  'Ere,  boys;  let's  tell  'em  to  send 
daown  more  timber  to  keep  things  gawin'.'  An',  min' 
you,   'e  did,   too — for  Jan  an'   "is  missus." 

D.  E.  A.  C. 


As  an  example  of  the  perils  that  beset  the  path  of 
the  neophyte  who«e  mind  and  pocketbook  are  astir  to 
the  tremendous  possibilities  of  investment  in  the  great 
unknown,  we  publish  (verbatim)  the  following  "Geo- 
logical Observation,"  appearing  in  nn  advertisement 
which  is  taken  from  a  Southwest  newspaper:     "A  por- 


tion of  the  land  examined  by  me  I  found  to  be  a  grest 
land  made  within  the  last  1000  years.  I  found  it  to 
be  pre-cambrian  formation  and  overlaid  with  strand 
sand  25  ft.  and  next  to  the  cambrian  zone,  is  the 
carboniferous  zone.  I  refer  to  the  carboniferous  forma- 
tion for  the  jures  toras  age.  After  the  water  has 
pierced,  sand  has  in  this  section  overlaid  the  blue  lime 
which  belongs  to  the  devonian  formation,  and  is  un- 
doubtedly of  animal  age.  There  is  intrusion  that  shows 
some  oil  on  surface  which  can  be  found  in  the  clay, 
the  sun  bringing  out  a  greasy  substance,  which  occurs 
only  from  1  to  3  mm.  in  thickness.  This  indicates  that 
oil  must  be  here,  or  anyhow,  not  far.  Therefore,  it 
ought  to  be  carefully  prospected  for  oil  and  gas.  The 
dolomite  lime,  or  common  named  magnesium  lime,  a 
thickness  of  which  is  from  120  ft.,  overlying  the 
devonian  lime,  a  blue  and  browTi  shale  which  resembles 
lignitem,  can  be  seen.  All  lime  and  sedimentary  rock 
inspected  has  wonderful  fossiteles  and  in  this  section, 
however,  a  broad,  great  thickness  of  oysters,  which 
have  lived  on  reefs  in  this  inland  sea,  and  in  the  calcium 
formation  imbedded,  and  brought  impression  of  petrifi- 
cation, which  indicates  a  thickness  of  between  30  and 
40  ft.,  as  found  in  a  well  drilled  up  to  550  ft.  Semi- 
anticline  appears  at  a  depth  of  500  ft.  There  the 
carboniferous  zone  is  overfaulted  by  the  pre-cambrian 
in  this  section  and  slopes  N.  E.  There  is  no  need  for 
anyone  to  hesitate  to  drill  in  this  section  near  the 
arenas  (half  circles) ;  as  oil  runs  off  from  the  anticline, 
gently  sloping  towards  the  arenas  (half  circles) ;  there- 
fore, a  pool  of  oil  is  formed  next  to  the  sinaline  along 
and  in  the  arenas  (half  circles) ;  and  later  building 
a  contact  wall  with  the  anticline  making  one  of  the 
best  trend  and  oil  pools  below  the  blue  lime.  And  there 
oil  is  to  be  found  in  paying  quantities.  There  has  never 
been  any  volcanic  action  within  20  miles  square.  Every- 
thing is  in  its  origin.  Lime  extends  for  a  short  distance, 
but  I  will  not  say,  as  it  might  be  covered  by  strand 
sand,  and  further  exploring  will  assure.  Thence  shale, 
thence  silica,  thence  lime,  thence  black  shale,  thence  blue 
shale  with  a  little  stray  sand;  thence  blue  lime  and 
then  a  brown  shale,  very  thick,  100  ft.  I  will  refer 
to  about  2700  ft.  shall  be  drilled,  and  would  not  miss 
very  many  feet  if  I  would  say  at  2500  ft.,  and  will 
strike  oil  in  large  quantities.  Geological  observations 
have  proved  to  me  that  the  pressure  brought  on  a 
rolling  knoll  in  the  eastern  direction,  forming  (half- 
circles)  and  saddles,  there  oil  has  accumulated  through 
great  water  sheets,  leaving  a  deposit  in  the  arenas 
which  passed  the  dyke.  This  part  should  be  carefully 
inspected,  because  a  few  blossoms  of  lead  can  be  found 
close  to  the  dyke.  There  is  no  need  to  prospect  west 
about  20  miles  from  here,  as  there  was  volcanic  dis- 
turbance and  the  dykes  are  broken  and  brought  the 
mineral  to  the  surface.  This  action  occurred  lately, 
within  the  last  1000  years,  from  time  to  time,  and  the 
last  disturbance,  I  would  say,  was  in  the  last  50  years, 
which  indicates  distinctly  on  the  surface  and  may  be 
remembered  by  old  settlers  in  the  vicinity  at  that  time, 
and  the  oil  disappeared.  Therefore,  I  will  .say  that 
all  the  oil  which  was  brought  down  by  the  rivers  is 
only  on  the  east  side  of  the  river  in  paying  quantities, 
as  there  was  no  disturbance,  and  any  volcanic  action  on 
the  east  side,  and  everything  slopes  S.  E.,  partly  sink- 
ing towards  the  east  of  Columbus,  there  is  the  strongest 
showing.    I  recommend  this  to  interest  people  and  bring 

the  greatest  wealth  to  the  surface. , 

Hotel" 
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This  index  is  a  convenient  reference  to  tlie  current  literature 
of  mining  and  metallurgy'  published  in  all  of  the  important  periodi- 
cals of  the  world.  We  will  furnish  a  copy  of  any  article  (if  in 
print)  in  the  original  language  for  the  price  quoted.  Where  no 
price  is  quoted  the  cost  is  unknown.  Inasmuch  as  the  papers 
must  be  ordered  from  the  publishers,  there  will  be  some  delay  for 
the  foreign  papers.  Remittance  must  be  sent  with  order.  Coupons 
are  furnished  at  the  following  prices:  20c.  each,  sis  for  $1.  33  for 
J5.  and  100  for  $15.  When  remittances  are  made  in  even  dollars, 
we  will  return  the  excess  over  an  order  in  coupons,  if  so  requested. 

COPPER 

101896 — ALLOTS — The  Properties  of  Some  Copper  Alloys.  'VT. 
Rosenhain  and  D.  Hanson.  (Advance  Copy.  Inst,  of  Metals.  Mar. 
25.   1919  ;   12   pp.,   illus.) 

101897— ARIZONA — Gold.  Silver.  Copper.  Lead  and  Zinc  in 
Arizona  in  1917.  V.  C.  Heikes.  (Mineral  Resources  of  the  U.  S.. 
1917 — Part  I  :    4  2   pp.) 

101898— IRISH  COPPER-ORE  DEPOSITS.  (Statist,  Apr.  19. 
1919;   IJ  pp.)      40c. 

101899  —  LEACHIXG  —  Practical  Considerations  in  Ammonia 
Leaching  of  Copper-Bearing  Ores.  Lawrence  Eddv.  (Chem.  and 
Met.  Eng.,  Apr.  1.  1919;  5J  pp.)  Description  of  Kennecott  Copper 
Corporation  plant  and  its   operation. 

101900 — MILL — Unloading.  Crushing,  and  Screening  at  the 
Arthur  Mill  of  the  Utah  Copper  Co.  F.  G.  Janney.  (Min.  and 
Sci.  Press.  Apr.   5.    1919  ;    73    pp.,   illus.)      20c. 

101901 — REFIXIX(3 — .A.mpere  Efficiency  in  Copper  Refining.  M. 
H.  Merriss.      (Eng.  and  Min.  Journ.,  Apr.  26,  1919  ;  li  pp.)  20c. 

101902  —  REFIXIXG  —  Laboratory  Electro-Deposition  Plant. 
Carle  R.  HajTvard.  (Chem.  and  Met.  Eng.,  Mar.  1.  1919:  1  p.) 
Describes  a  set  of  tanks  with  glass  sides  used  at  Mass.  Inst,  of 
Technology. 

GOLD    AND    SILVEK GEOLOGT 

101903 — MANITOBA — Prospecting  Areas  in  Manitoba.  E.  L. 
Bruce.  (From  a  pamphlet  entitled,  Manitoba's  Xorthland,  pub- 
lished  Xov.,    1918;   10   pp.,    illus.) 

101904 — OXTARIO — Larder  Lake  Gold  Area.  Percy  Hopkins. 
(Can.   Min.    Joum.,   Feb.   5.    1919  :   3J   pp.,   illus.)      20c. 

101905 — OXTARIO — Slate  Islands,  Lake  Superior.  Arthur  L. 
Parson.  (Ann.  Report  Ont.  Bureau  of  Mines,  1918  ;  12i  pp.. 
illus.) 

101906 — SULPHIDE  ORE — Occurrence  of  Gold  in  Sulphide  Ore. 
Walter  S.  Palmer.     (Eng.  and  Min.  Journ..  May  24,  1919  ;  1  p.)  20c. 

GOLD   DREDGING 

101907—CALIFORXIA— Latest  Tuba  All-Steel  Placer  Dredge. 
Lewis  H.  Eddy,  (Eng.  and  Min.  Journ..  Apr.  26.  1919  ;  1  p..  illus  ) 
20c. 

101908— DREDGING  AND  RE-SOILING.  M  W  von  Berne- 
witz,      (Min.  and  Sci.  Pi-ess,  Apr,  5,  1919;   1  p..  illus.)      20c. 

GOLD   AND    SILVER — GENERAL 

101909— ALASKA — The  Xelchina-Susitna  Region.  Alaska  Theo- 
dore Chapm.      (Bull.    668.   U.   S.   Geol.   Surv..    1918  ;    60   pp      illu=  ) 

101910— ARIZOXA— Gold.  Silver.  Copper.  Lead,  and  Zinc  in 
Arizona  m  1917.  V.  C.  Heikes.  (Mineral  Resources  of  the  U  S 
1917 — Part   I ;   42  pp.) 

101911— CHOSEX—The  Unsan  Mines.  Korea.  H.  J  Evans  and 
K.  F.  Hoefle.      (Min.   and  Sci.  Press.   Mar.   29,    1919;   9   pp..   illus.) 

101912--XEr^-ADA— The  Divide  District.  Jay  A.  Carpenter. 
(Eng.  and  Mm.  Journ..  May  17,  1919;  3  pp..  illus  )      20c. 

101913— REFIXIXG— The  EIectrol>-tic  Refining  of  Silver  and 
Gold.  George  G.  Griswold.  (E^ng.  and  Min.  Journ..  Mav  3  1919  • 
2  pp..  Illus.)  A  paper  presented  at  a  meeting  of  the  Am  Elec- 
trochem.    Soc.    April,    1919.      20c. 

101914— SOUTH  AFRICA— Labor  and  Gold  Mining  in  South 
Africa.  (Eng.  and  Mm.  Journ.,  May  24,  1919  ;  4i  pp.)  Address 
delivered  by  Sir  Evelyn  A.  Wallers,  president  of  the  Transvaal 
Chamber  of  Mines.     20c. 

IRON    ORE    DEPOSITS.   MINING.   ETC 

Des°M?,fe7':^';r'='o'l°nr27-^9??|'^?  ""^  Luxembourg.  (L'Echo 

^,i?ih/V^^-'^'^F■'^'^-^— ^'S"-°'"*'  Super-Taxation  in  Minnesota 
Dwight  E.  VI  oodbridge.  ( Eng.  and  Min.  Journ..  Mav  3.  1919 
.i'^'i-.l  y  Abstract  of  a  statement  made  to  the  Tax  Commit- 
tee of  the  House  of  Representatives,  Minne.sota  Legislature  'Oc 
ir,^"^?^i;r-??0'iU(:TIOX— Iron  Ore,  Pig  Iron  and  Steel  in  1917^ 
Ernest  F  Burchard.  (Mineral  Resources  of  the  U  S,  1917— 
Part  I;  48  pp.) 

IRON    .\ND    .STEEI^— METALLURGY 

101918— ACID  BESSEMER  STEEI^A  Technical  Study  of 
Acid  Bessemer  Steel.  (Iron  Age,  Mar.  6,  1919;  2  pp.)  Abstract 
of^paper  by  Richard  S.  McCaftery,  in  the  "Wisconsin  Engineer  •■ 

101919— ELECTRIC  FURXACE— The  Greene  Rolling  Cvlind.-r 
Arc  Furnace.      (Iron  .A.ge,  Apr.   17,  1919;   2i  pp..  illus  )      20c 

101920--ELECTRI(:  STEEL  FURXACE.— The  Vom  Baur  Elec- 
tric Steel  Furnace.     (Iron  Age,  Apr.  24,  1919;  2  pp..  illus.)      20c. 


101921— FERROMAXGAXESE— Production   of  Ferromanganese 
in  the  Blast   Furnace.      P.   H.   Royster.      (Bull.    A.   I.   M    E.     Feb 
1919  ;  13  pp.,  illu.s.)      40c. 

101922— FOUXDRT  PRACTICE— The  Electric  Furnace;  Its  In- 
troduction into  Foundry  Practice.  W.  E.  Moore.  (Advance  Copy, 
.\m.  Electrochem.  Soc,  Apr.  5,   1919  ;  6  pp.) 

101923 — LUXEMBOURC5 — La  Question  du  Luxembourg. 
(L'Echo  des  Mines,  Apr.   20  and  27,  1919;  4  pp.) 

101924 — OPEX-HEARTH  STEEL  FURNACES,  Water-Cooled 
Equipment  for.  Wm.  C.  Coffin.  (Bull.  A,  I.  M.  E.,  Feb.,  1919 : 
18S   pp.,   illus.)      40c. 

101925 — PHOSPHORUS — Le  Dosage  du  Phosphore  dans  les 
.\ciers,  les  Fontes,  les  Scories  de  D^phosphoration.  A.  Travers, 
(Chimie  &  Industrie,   Feb.    1,    1919  ;    83   pp.) 

101926 — PRODUCTIOX' — Iron  Ore,  Pig  Iron  and  Steel  in  1917. 
Ernest  F.  Burchard.  (Mineral  Resources  of  the  U.  S.,  1917 — 
Part  I;  48  pp.) 

101927— PULVERIZED  COAL  in  Canadian  Steel  Plant.  C.  F. 
Herington.      (Iron  Age,  Apr.   24,   1919  ;   5J  pp.,  illus.)      20c. 

LEAD    AND    ZINC 

10192S— ARIZOX-A— Gold,  Silver,  Copper,  Lead,  and  Zinc  in 
-Arizona  in  1917.  V.  C.  Heikes.  (Mineral  Resources  of  the  U.  S., 
in  1917 — Part  I;  42  pp.) 

101929 — ECONOMICS  of  the  Zinc  Industry;  A  Prophetic  Dis- 
cussion. Parker  C.  Choate.  (Chem.  and  Met.  Eng.,  Mar,  1,  1919  • 
2i  pp.) 

101930 — MEXICO — Informe  acerca  de  la  "Planta  Calcinadora" 
perteneciente  a  la  International  Ore  Co.,  S.  A.,  Saltillo  Coah 
(Boletin  Minero.  X'ov.  and  Dec,  1918;  5  pp.) 

101931— RESIDUES — Sintering    Zinc     Residues.  K.     Stock, 

(Chem.  and  Met.  Eng..  May  15.  1919;  3J  pp.,  illus.) 

101932— WEST  AUSTRALIA— The  Northampton  Lead-Mining 
District,  West  Australia.  C.  M.  Harris.  (Min.  Mag..  Mar  ,  1919  ■ 
3  pp.)     40a 

OTHER  METALS 

101933— ALUMINUM  AND  MAGNESIUM — The  Metallurgj'  of 
Aluminum  and  Magnesium.  H.  B.  Pulsifer.  (Salt  Lake  Min 
Rev..  Apr.  30,  1919;  43  pp.,  illus.)      20c. 

101934— COBALT,  MOLTBDENUM,  NICKEL,  Titanium,  Tung- 
sten, Radium.  Uranium,  and  Vanadium  in  1916.  Frank  L.  Hess. 
(Mineral  Resources  of  the  U.  S.,   1916 — Part  I;  34  pp.) 

101935 — IDAHO — Tungsten,  Cinnabar,  Manganese,  Molybdenum, 
and  Tin  Deposits  of  Idaho.  D.  C.  Livingston.  (Bull".  Xo.  2, 
Univ.  of  Idaho,  School  of  Mines,  Jan.  1919;  445  PP-,  illus.) 

101936 — MANG.^NESE  Ore  Deposits  in  Cuba.  Ernest  F.  Bur- 
chard.     (Bull.  A.   I.   M.   E.,  Mar.,   1919  ;   45  pp.)      40c. 

101937— MANGANESE:  Ores,  Uses,  Production,  Etc.  T.  G. 
Trevor.      (S.  Afr.   Journ.  of  Ind.,  Jan.,   1919;   8J   pp.) 

101938— MOLTBDEXUM — Preliminary  Determination  of  the 
Thermal  Expansion  of  Molybdenum.  Lloyd  Vf.  Schad  and  Peter 
Hidnert.  (Sci.  Paper.  U.  S.  Bureau  of  Standards  Xo.  332,  1919  : 
10  pp..   illus.) 

101939 — NICKEL — A  Process  for  Electrolytically  Refining 
Nickel.  Geo.  A.  Guess.  (Advance  Copy,  Am.  Electrochem,  Soc , 
Apr..   1919  ;   4  pp.) 

101940 — QUICKSILVER — Cinnabar  Ore  in  Jackson  County, 
Oregon.  A.  E.  Kellogg.  (Eng.  and  Min.  Journ.,  May  3,  1919  ; 
1  p.,  illus.)      20c. 

101941 — QUICKSILVER — Sobre  la  Industria  Minera  del  Azogue 
en  Italia  y  en  los  Estados  Unidos.  (Revista  Minera.  Feb.  16. 
1919;  15  pp.)      40c 

101942 — RADIUM  Production.  Charles  H  Viol.  (Science.  Mar. 
7.  1919;  reprinted  in  Radium.  Apr.,  1919;  IJ  pp.)      20c 

101943 — TIN — Hydraulic  Prospecting  at  the  Rooiberg  Tin  Mines. 
E.  R.  Schoch.  (Journ.  So.  Afr.  Instn.  Engrs..  X'ov.-Dec.  1918. 
and  Mar.,   1919;    lOJ   pp.)      Original  paper  and  discussion   thereof. 

101944 — TIN — The  Mauss  Centrifugal  Separators.  E.  M.  West- 
on.     (Eng.   and  Min.  Journ.,   May   17,    1919;    2    pp.,    illus.)      20c. 

101945 — UR.\NIUM:  Its  Extraction  From  Pitchblende.  Gus- 
tave  Gin.  (Advance  copy.  Am.  Electrochem.  Soc,  Apr.  5,  1919 : 
6  pp.) 

NONMETALLIC   JIINERALS 

101946— GARNET  in  North  Carolina  and  the  Market  for  Abra- 
sive Garnet.  Frank  J.  Katz.  (Eng.  and  Min.  Joum..  May  24 
1919  ;  3J  pp.)      20c. 

101947— LIME  in  1917.  G.  F.  Loughlin.  (Mineral  Resources 
of  the  U.  S..  1917 — Part  II;  31  pp.) 

101948— ^M.GNESITE.  Chromite.  and  Fireclay  at  Mount  Pring. 
Bowen.  E  C.  Saint-Smith.  (Queensland  Govt.  Min.  Journ.  Feb 
15.  1919  ;  1  p.)     60c. 

101949— PHOSPHATE— Fertilizers.  B.  De  C.  Marchand.  (So. 
-Afr.  Journ.  of  Ind.,  Oct.,  1918;  9J  pp.)  Fifth  article  of  serits 
on   sources   of   phosphoric   oxide. 

101950— POTASH  in  1917.  Hoyt  S.  Oale  and  W.  B.  Hicks. 
(Mineral  Resources  of  the  U.  S.,  1917— Part  H;  88  pp.) 

PETROLEUM  AND  N.\TURAL  GAS 

101951— ALBERTA— Oil  Production,  Sheep  River  Area.  S.  E 
Slipper.  (Summary  Report,  Can.  Geol.  Surv.,  1917 — Part  C,  ■ 
3   pp.) 

101952 — AX'ALTSIS — Estimation  of  Benzene  and  Toluene  in 
Petroleum.  F.  D.  Thole.  (Journ.  Soc.  of  Chem.  Ind..  Feb.  28. 
1919  ;   2J  pp.) 
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101953 — C0-iJPERAT10.\'  in  Ihe  Petroleum  Industry.  M.  L. 
Requa.  (Addre.'S  before  the  National  Petroleum  Congress.  Mar. 
27,   1919:  31   pp.) 

101954 — RECORDS — The  Tse  of  the  Oraphic  Well  Log.  Hugh 
A.  Maeier.      (.Min.  and  Oil  Bull..  Apr.,   1919;  3  pp.) 

101955 — TEIXAS — The  Oil  Fields  of  Northeastern  Texas.  W.  L. 
Watts.     (Mln.  and  Oil  Bull..  Apr.,  1919  ;  4  pp..  illus.)     20c. 

ECONOMIC    GEOLOGY — GENERAL. 

1019S6 — IGNEOUS  ROCKS — A  Description  of  the  Quantitative 
Classification  of  Igneous  Rocks,  with  Tables  for  the  Calculation 
of  the  Norm.  Henry  Stephens  Washington.  (U.  S.  Geol.  Surv.. 
Extract   from   Prof.   Paper   99.    1918  :   36   pp.) 

101957 — ONTARIO — Notes  on  Lake  Abltibi  Area.  Percy  E. 
Hopkins.  (Ann.  Report  Ont.  Bureau  of  Mines,  1918  ;  15  pp.,  illus.) 

MINING  LAW 

101958— MINING  RIGHTS— Peculiar  Mining  Rights.  Chesla 
C.  Sherloclc.     (Eng.  and  Min.  Journ..  Mar.  29.  1919  ;  1  p.)     20c. 

101958 — UNIFORM  MINING  LAW  for  North  America.  T.  E. 
Gt>dson.      (Bull.  A.   I.  M.  E..  Apr..   1919;   12i  pp.)      40a 

MINING — GENERAL 

101959 — ACCIDENTS — Quarry  Accidents  in  the  United  States. 
Albert  H.  Fay.  (U.  S.  Bureau  of  Mlnef!,  Tech.  paper  213;  1919; 
59  pp.) 

101960 — ACCIDENTS — The  Geophone.  (Eng.  and  Min.  Journ.. 
May  17.  1919;  1  p..  illus.)  Describes  a  "listening"  instrument 
now  being  used  by  the  Bureau  of  Mines  to  aid  in  locating  en- 
tombed miners.     20c. 

101961 — BL.\STIN(5 — The  Prevention  of  Misfires.  Grant  H. 
Tod.      (Min.  and  Sci.   Press.  Apr.   12.   1919;   1   p.)      20c. 

101963— BRITISH  COLUJIBIA— A  Quarter  Century  of  Mining 
in  British  Columbia.  E.  A.  Haggen.  (Min.  and  Eng.  Rec.  Jan., 
1919  ;  5  pp.)      60c. 

101963— BUREAU  OF  MINES— The  Pittsburgh  Bureau  of 
Mines.  Experiment  Station.  (EIng.  and  Min.  Journ..  May  24,  1919: 
3}  pp..  illus.) 

101964 — DRILLING — The  Blow  of  the  Drill  Bit.  Sharp  or  Dull. 
Frank  Richards.  (Eng.  and  Min.  Journ.,  Apr.  26.  1919;  li  pp.) 
20c. 

101965— EDUCATION— Teaching  Discharged  Soldiers  Mining. 
Francis  A.  Thomson.  (Eng.  and  Min.  Journ.,  Apr.  26,  1919 ; 
J  p.)     20c. 

101966 — HOISTING — Monorail  and  Monocablc  Hoisting.  C.  C. 
Hoke.     (Eng,  and  Min.  Journ..  Apr.  26.  1919  ;  1  p..  illus.)     20c. 

101967 — PROSPECTS — Ventilation  for  Prospects.  Charles  E. 
Dutton.      (Eng    and  Min.  Journ..  May  24.   1919  ;   J  p..  illus.)      20c. 

101968 — QUERNSL.VNP  Mining  Industry;  Review  of  the  Year 
1918.      (Queensland  Go\-t.  Min.  Journ.,  Mar.  15,  1919  ;  16  pp.)   60c 

101969— RHODESIA— Minerals  from  Rhodesia.  (Bull.  Imp. 
InsL.  Oct. -Dec.  1918;  20}  pp.)  Statistics  of  production,  and 
notes    on    occurrence    of    various    minerals.      40c. 

Ifll969a — SHOVELING — A  Studv  of  Shoveling  as  Applied  to 
Mining.     G.  Townsend  Harley.      (Bull.  A.  I.  M.  E.,  Feb..  1919.)  40c. 

10iri«9b — T.VXA^^ON — Depletion  of  Mineral  Deposits  and  the 
Fedtral  Income  Tax.  (Eng.  and  Min  Journ..  Apr.  26.  1919  ;  2  pp. ) 
An  abstract  from  a  paper  presented  by  Paul  Armitage  at  meeting 
Min.    and    Met.    Soc.   of  .\m. 

101970 — TAXATIO.N — Principles  of  Mining  Taxation.  Thos. 
W.  Gibson.  (Bull.  A.  I.  M.  E..  Apr.,  1919;  9}  pp.;  also  Bull. 
Can.  Mln.  Inst.,  Mar.,   1919.)     40c. 

FLOTATION 

101971 — EXPERIMENTS — A  Device  for  Flotation  Experiments. 
Will  H.  Coghlll.  (Mln.  and  Sci.  Press.  Apr.  12,  1919 ;  H  pp.. 
illus )      20c. 

101972— FROTH  REMOVAL  from  Flotation  Cells.  Claude  T. 
Rice.      (Eng.  and  Min.  Journ..  Apr.  26.  1919;  J  p.)     20c. 

ORE  DRESSING — GENERAL 

101973 — CONTROL  of  Ore-Pressing  Operations.  George  J. 
Toung.      (Eng.  and  Min.  Journ..  May  24.   1919;   1}  pp.)      20c. 

101974 — ECONOMICS  of  Concentration.  A.  P.  Watt.  (Eng. 
and  Mln.  Journ.  May  3.   1919;   5  pp..   Illus)      20c. 

101975 — SEP.ARA TORS— The  Mauss  Centrifugal  Separators.  E. 
U.  Weaton.  (Eng.  and  Min.  Journ.,  May  17,  1919;  2  pp.,  Illus.) 
20c. 

METALLURGY — GENERAL 

101976— ACCTnENT.1—I>es  Accidents  Caus<is  par  I'Klectricite 
dans  les  Mines.  Minl*re«i.  Cnrrb^res  et  Usinea  M^tallurglquea. 
(pendant  les  .Vnn^cs,  1913  A  1915).  Joseph  Libert.  (Ann.  des 
Mines  de  Belglque.  Vol.  20.  Part  I.  1919:  35  pp  ) 

101977 — CriRROSIoN— Fourth  Report  to  ttie  Corrosion  Com- 
mittee of  the  Institute  of  Melnls  Guy  D.  Bengough  and  O.  F. 
Hud'on.     (Advance  copy.  Inst    of  Melal.s.  Mar.  25.   1919;  9  pp  ) 

101978— CRUflHI-E.S — The  Use  and  Abuse  of  Crucibles,  A.  C. 
Bowles.      (Min.  and  Sci    I'r>  sb.   Apr    12.   1919;  U  pp ,   illus.)      20o 

101»7» — LAP<iRAT<">RY— The  Rmpe  of  the  Works  Laboratory. 
Fred  f     \     TT     I-mtsherry       (Advance  ropy.   Inst,  of  Melnls.   Mar. 

26.   r  ^ 

U'  'TORY   BRICKS — I'revenlahle    Defects   In    Re- 

fra<-  ■    E.   Nesbitt   and   M    L    Bell,      (Advance  copy. 

Am  '  '     Materials.  June  27.   1919;    131  pp..   Illus.) 

lOiaitl — .HI.NTKRINO — Reovnt  Improvements  In  Sintering  Equip- 
ment and  Practice.  <EnK,  and  Mln.  Journ.,  Apr.  26,  ISlt:  li  po., 
Illua)      2nc. 

FIIKL8 
(See   also   "Petroleum   and    Natural  Gas") 

101982 — COKE — Precautions  Necessary  In  Grlndliis  SamplM 
of  Coke  for  Analysis  A.  E.  KIndley.  (Journ.  Soc.  Chem.  Ind . 
Apr    IR,    1919;    li   pp  ) 

1019«J— FIiRI,  BRigiTRTTlNO  In  1918  C  E  I.e»her  (Min- 
eral Resources  of  the  U    S,    1918 — Part    II:   3  pp  ) 

101984— GASOLINF^-Mnlor  Oasollne  ;  Properlles,  Ijiborntorr 
Method*  of  Teallng.  and  Practical  .SpeclflcAilonn.  F.  W  Deati. 
(Tech.   Paper  214.  U.  »,  Bureau  of  Mlne».  191»  ;  33  pp.  |llu«.) 


imSSo — LIGNITE — .Votes  on  Lignite,  Its  C ha laci eristics  and 
Uilizatlon.  S.  M.  Darling.  (Tech.  Paper  '78.  U.  S.  Bureau  of 
Minis:  181  pp.) 

101986 — .V.\TUR.\L-<;AS  G.VSOLINE  in  1917.  John  D.  North- 
rop.    (.Mineral  Kisourcts  of  the  U.  S.,  1917 — Part  II;  22  pp.) 

101;i87 — PULVERIZED  CO.\L  in  Canadian  Steel  Plant.  C.  F. 
HerinEton.      (Iron  Age,  Apr.  24.   1919;  43  pp.,  illus.)      20c. 

101988 — U.  S.  FUEL  ADMI.NISTR.\TION — Work  of  the  Na- 
tional Production  Committee  of  U.  S.  Fuel  Administration.  James 
B.  Neale.      (Bull.  A,   I,  M.  E..  Feb.,  1919  ;  5i  pp.)      40c. 

.MINING  AND  METALLURGICAL  MACHINERY 

101989— BELTI.VC; — Specifications  for  Leather  Belting.  Harry 
A.  Hey.  (Ind.  Slanagcment.  .Apr.,  1919;  6  pp..  illus.)  Twelve 
requirements  to  control  quality  from  viewpoint  of  use.     20c. 

101990 — CR.VNES  A.VU  HOISTS — Speed  Control  of  Induction 
Motors  and  Grants  and  Hoists  by  Means  of  Solenoid  Load  Brakes. 
R.  H.  McLain  and  H.  H.  Vernon,  (Gen,  Elea  Rev,,  Feb  ,  1919  ; 
10  pp,.  illus.)      40c. 

101991 — EILECTRIC  FURNACES  of  the  Resistance  Type  Used 
in  the  Production  of  Essential  War  Materials.  T,  F,  Bally.  (.Ad- 
vance copy.  Am,  Electrochem,  Soa,  Apr.   5,  1919  ;   4  pp.,   illus.) 

101992 — REP.-MRS; — Thermit  Repairs  to  a  Rock  Crusher.  (Eng. 
and  Min.  Journ,.   May  10,   1919;   1  p..   illus.)      20c. 

101993— TURB(J-BLOWER — Improved  THrbo-Blower  Unit  at 
International  Nicl<el  Co.  Plant.  W.  L,  Wotherspoon.  (Eng.  and 
Min,  Journ,,  May  17,  1919  ;  1  p„  illus,)      20c, 

101994 — WELDINC5 — Oxy-Acotylene  Welding,  J.  H,  Davies. 
(Engineering,  Feb.  7,  1919  ;  11  pp.)  Paper  before  Instn,  of 
Mechan,  Engrs,     40c. 

101995 — WIRE  ROPE — Investigation  of  VTire  Rope.  J.  H. 
Griffith,  (Eng,  and  Min,  Journ.,  Apr.  26.  1919;  1  p.)  Abstract 
of  a  report  by  the  U.  S.  Bureau  of  Standards.     20c. 

INDUSTRIAL  CHE>nSTRT 

101996 — CHLORINFl— The  Future  of  Electrolytic  Chlorine.  A. 
H.  Hooker.  (Advance  copy.  Am.  Electrochem.  Soc,  Oct,  1.  1918  ; 
51  pp.) 

101997— COAL  BYPRODUCTS — Coal:  Its  Value  as  a  Raw  Ma- 
terial for  Distillation  Products.  J.  A.  Wilkinson.  (So.  Afr.  Journ. 
of  Ind..  Feb.  and  Mar..  1919:  15  pp.)      80c. 

101998— NITROGEN— How  the  Nitrogen  Problem  Has  Been 
Solved.  Henry  J.  M.  Creigiiton.  (Journ.  Franklin  Inst..  Apr.. 
1919  ;   26  pp..   illus.  ;   to  be  concluded.)      60c. 

101999— SULPHURIC-ACID  INDUSTRY,  The.  M.  Rindl.  (So. 
Afr.  Journ,  of  Ind..   Feb..   1919;   10  pp.)      40c. 

MATERIALS    OF    CON8TBUCTIO.V 

102000 — CEMENT— Influence  of  Gypsum  on  the  Blast-Furnaco 
Slags  in  the  Manufacture  of  Cement.  Euphime  Bereslavsky, 
(Chem.  and  Met.  Eng.  Jan,  1.  1919;  3i  pp.)  A  report  on  the 
granulated  slag-lime-gypsum  composition  cements  as  developed 
in  Russia. 

102001 — CONCRETE^Proportioning  of  Pit-Run  Gravel  for  Con- 
crete. R.  W.  Crum.  (Ad\-ance  copy.  Am.  Soc.  for  Test.  Ma- 
terials, June  27,  1919;  17}  pp.) 

MISCELLANEOUS 

102002 — CAPITAL — Nature  and  Uses  of  Capital  in  Mining, 
J.   R.  Finlay.      (Eng,  and   Min.  Journ,.   May  3.    1919:   61   pp  )    20c. 

102003 — LAHOR — Industrial  CoBperation.  CTharles  P.  Steinmetz. 
(Eng.  and  Min.  Journ..  Apr.  26.  1919;  2  pp.)  A  speech  delivered 
at  a  sprol.Tl  session  of  the  Editorial  Conference.      20c. 

102001 — L.XBOR — Mental  Factors  in  Industrial  Organization. 
Thomas   T.    Read.      (Bull.    A.    I.    M.    E.,    Feb.,    1919;    41    pp.)      40c 

102005 — LABOR — Notes  on  the  Housing  Problem.  Charles 
Willis.      (Eng.   and  Min.   Journ..   May  17.    1919;    IJ   pp.)      20c. 

102006 — LABOR — Organization  in  the  Settlement  of  Industrial 
Disputes.  V.  Everit  Macy.  (Eng.  and  Min,  Journ..  May  10.  1918: 
31  pp  )  Abstracts  of  an  address  at  the  Industrial  Conference 
of  New   York   Business   Publishers'   Assn.      20c. 

102007 — LyVBOR — Principles  of  B^mploylng  Labor.  B.  H.  Fish. 
(Ind.  Management.   Mar.  and  .Apr.,  1919;  9J  pp.)      20& 

102008 — LABOR — Reeducation  vs.  Compensation  tor  Cripplid 
Men.  Douglas  C  MoMurtrie,  (Eng.  and  Min.  Journ.,  Mar.  15. 
1919;  2J  pp.)     20c 

102009 — LABOR — Social  Betterment  in  Arizona.  A.  H.  Heck- 
man.     (Min,  and  Sci.  Press.  Feb.  1,  1919;  21  pp.)     20c. 

102010— LABOR— The  Right-Hour  Day  Defined.  (Eng.  and 
Mln.  Journ.,  Feb.  8.  1919;  2J  pp.)  Abstract  from  Resenri-h  Re- 
port No.  11.  isiiued  by  the  National  Industrial  Conference  Bo.ird 
20c. 

102011 — LABOR — Use  of  Cripples  In  Industry.  James  P  Mun- 
roo.      (Bull.   A.    I.   M.    E..   Jan.    I;il9;    3  pp.) 

102012 — MANITOBA— W.Tlor  Power  Resources  of  Manitoba. 
M,  C,  Hendry  (From  a  pamphlet  on  Manitoba's  Northland,  pub- 
lished  .Nov..    1918;   8  pp.   illus  1 

102018— MEASURINIT  WATER— Orlflce  Bucket  for  Measuring 
Water  (Eng.  and  Mln  .lourn .  Mar.  29,  1919;  U  pp ,  illus.) 
Abstr.ict   from   Bull.    I  OB,   Eng    Experiment   Station,   University  of 


III. 


20c 


102014— MEXICAN  SITUATION,  The.  (Eng.  and  Mln,  Journ., 
Mar.    J.',  1919  ;   U  pp.)      20r. 

10201B— MEXICO— Fjirly  Indian  Raids  on  Mexico.  J.  B,  Tyr- 
rell.     (I'^ig.    and   Mln     Journ.    Mar.    16,    1919;    2J    pp  )      20c, 

102016 — MEXICO  from  Within,  (Eng.  and  Mln.  Journ,.  Mar. 
22,    1919  ;    IJ   pp.)      20c 

102017 — MEXICO — Improved  Conditions  In  Western  MexU-o 
Bennett  R    Bates      (Eng  and  Mln,  Journ  ,  May  10,  1919  ;  f  p  )  20c 

102018— PRICES— The  New  Price  Revolution.  Irving  Fisher. 
(Eng  and  Mln  Journ,  May  10.  1919;  1  p)  Extracts  from  a 
paper  read  before  a  conferenro  of  governors  and  mayors  at  the 
White  House       20c 

102019— RAILROAD  PRi^BLEM- One  Phase  of  the  Railroad 
Problem,  N,  H.  Emmons  2d  (Mln,  and  Set,  Press.  Feb,  8,  1919; 
1)  pp.)     Suggestions  regarding  freight  rates,  and  their  fixing.  20c. 
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Personals 


Harry  J.  Wolf  is  in  New  York. 

A,  W.  Allen  will  sail  from  New  York  on 
June  13,  for  Chile  as  chief  engineer  for  the 
Penyon   Syndicate. 

George  K.  Kimball,  of  Idaho  Springs, 
Colo.,  is  making  e.xaminations  in  the  Lords- 
burg-,    N.    M.,    district. 

D.  C.  Jackling,  president  of  Ray  Con- 
solidated, has  been  visiting  the  company's 
mines  at  Ray  and  its  mill  at  Hayden. 

Col.  J.  C.  Rankin,  who  is  planning  deep 
tunneling  in  the  Chloride,  Ariz.,  district, 
was  a  recent  visitor  in  Chicago. 

Merton  S.  Kingston,  mining  engineer  and 
operator,  of  Virginia,  Minn.,  was  in  New 
York  recently. 

William  W.  Logan  has  gone  to  Alaska  to 
take  charge  of  the  cyanide  plant  of  the 
Gold  Bullion  Mining  Co.,  at  Willow  Creek. 

Bruno  A'.  Hordberg  recently  visited  the 
Lake  Superior  copper  district,  and  has  re- 
turned  to   Milwaukee. 

Edward  Keller  has  gone  to  Colorado, 
\shere  he  will  spend  several  months,  with 
headquarters  at  Montrose. 

Charles  E.  Adams,  former  manager  of 
Ray  Hercule.s  Mining  Co.  has  gone  to  in- 
spect tracts  in  the  Texas  oil  fields. 

Ira  B.  Jaralomen,  geologist  for  Calumet 
&  Arizona  Copper  Co.,  was  in  El  Paso  for 
a  few  days  recently. 

Charles  Warner,  director  85  Mine,  has 
gone  to  Chicago  to  arrange  the  details  of 
the  steam  plant  at  the  mine. 

J.  B.  Tyrrell,  mining  engineer  of  Toronto, 
is  in  the  Kirkland  Lake  gold  district,  ex- 
amining the  Buffalo  Kirkland,  Hudson  Kirk- 
land,  and  other  properties. 

T.  W.  Osgoorl  has  been  appointed  super- 
intendent of  safety  at  the  IjOS  Angeles 
branch  of  the  California  State  Industrial 
Commission. 

E.  E.  Hnnner,  general  manager  of  M.  A. 
Hanna  &  Co.'s  northern  ore-mining  inter- 
ests, has  successfully  undergone  an  opera- 
tion at  Johns  Hopkins  Hospital,   Baltimore. 

Panl  D.  WUIard,  representative  of  the 
Day  mining  interests  in  Minnesota,  has  re- 
turned from  a  winter's  vacation  in  Cali- 
fornia. 

K.  N.  Dlokman,  of  Chicago,  recently  ex- 
amined the  property  of  the  Illinois  Explora- 
tion Co.  and  the  Gold  Road  Bonanza,  in 
Mohave  County,   Arizona, 

A.  P.  Watt,  consulting  engineer  of  New 
York,  has  returned  from  Colorado,  where 
he  has  been  in  the  interest  of  New  York 
clients. 

E.  K.  Soper,  formerly  dean  of  the  Oregon 
School  of  Mines,  at  Corvallis,  is  now  geol- 
ogist for  the  Trinidad  Petroleum  Develop- 
ment Co..  Port  of  Spain,  Trinidad,  B.  "W.  I. 

Harry  F.  Fay,  president  of  the  May- 
P.ower-Old  Colony  Copper  Co.,  has  re- 
turned to  Boston,  following  a  visit  to  the 
Lake   Superior  copper   district. 

E.  H.  Clarke,  president  of  the  Horaestake 
company,  spent  a  few  days  in  Lead,  S.  D., 
on  his  way  from  San  Francisco  to  New 
York  City. 

Clarence  Woods  will  be  engaged  until 
about  the  middle  of  June  examining  Anti- 
gua silver  mines  near  Hermosillo,  Senora, 
Mexico,  for  American  clients. 

C.  S.  Kirkpatrick.  purchasing  agent  for 
El  Tigre  Mining  Co..  in  northeast  Sonora, 
has  gone  East  on  business.  He  reports  con- 
ditions at  the  property  as  quiet  and  safe. 

R.  E.  VanDruff.  president.  Boston-Hecla 
Mining  Co..  at  Lordsburg,  N.  M.,  and  who 
is  an  oil  geologist,  is  in  Fort  'Worth  re- 
porting upon  oil  areas   in  New  Mexico. 

Robert  Fitz.  of  Los  Angeles,  is  in  Lords- 
burg, N.  M,,  to  attend  the  annual  meeting 
of  the  El  Centre  M.  &  M.  Co.,  of  which  he 
is  president. 

Edward  Hoops,  secretary  of  the  San  Toy 
Co.  and  Charles  McKnight.  of  Pittsburgh. 
are  in  Lordsburgh.  N.  M..  to  inspect  the 
Last  Chance  property. 

Alfred  R.  Whitman,  mining  geologist,  of 
New  York,  has  been  making  an  examin- 
ation in  the  West  Shining  Tree  gold  area 
of  northern   Ontario. 

B.  P.  Mathewson  of  New  York,  a  direc- 
tor of  the  American  Smelting  and  Re- 
fining Co.,  recently  visited  the  plant  of  the 
Tacoma  Smelting  Co.  on  a  tour  of  inspec- 
tion of  the  company's  reduction  works. 

C.  W.  Newton,  manager  and  director  of 
the  Consolidated  Interstate-Callahan  Min- 
ing   Co.    at    Wallace.    Idaho,    was    recently 


in  New  York  City  attending  the  annual 
meeting  of  the  company. 

H.  B.  Patton.  of  Denver,  formerly  of  the 
Colorado  School  of  Mines  and  at  present 
chief  geologist  for  the  Missouri.  Pacific  Ry., 
is  making  examinations  in  the  Tularosa 
basin   in   Otero   County.   N.    M. 

Floyd  W.  Parsons  has  resigned  as  editor 
of  the  "Coal  Age"  after  serving  nearly 
eight  years,  since  the  inception  of  the  pub- 
lication, to  conduct  a  weekly  "Business 
and  Science"  department  of  the  "Saturday 
Evening  Post." 

Frank  M.  Smith,  general  manager  of  the 
East  Helena  Smeltery,  in  Montana,  has  an- 
nounced his  leaving  the  plant  on  July  1. 
but  he  will  still  remain  in  the  employ  of 
the  American  Smelting  and  Refining  Com- 
pany. 

Curtis  Pigott  has  been  appointed  assist- 
ant superintendent  of  the  A..  3.  &  R.  Co. 
plant  at  Monterey.  Mexico.  Mr.  Pigott  was 
formerly  assistant  superintendent  with  the 
United  States  Smelting.  Refining  and  Min- 
ing Co.  at  Midvale.  Utah. 

C.  I*.  IJrower.  chief  engineer  of  the 
Chrome.  N.  J.,  plant  of  the  United  States 
Smeltin.g.  Refining  and  Mining  Co..  has  re- 
signed his  position  after  17  years  of  em- 
ployment with  the  company.  I.  \.  Reese 
has  been  appointed  acting  chief  engineer. 

A.  E.  Graapner  has  been  appointed  at- 
torney for  the  California  State  Industrial 
Accident  Commission  at  San  Francisco, 
succeeding  C.  M.  Bradley,  resigned,  who 
was  attorney  for  the  commission  from  the 
time  of  its  organization. 

Alfred  A.  Watson  has  returned  from 
Spain,  where  he  was  enga.ged  in  the  erec- 
tion of  a  concentrating  plant  for  the  treat- 
ment of  tin  and  wolfram  ores.  His  present 
address  is  SI  Fourth  St.,  New  Dorp,  Staten 
Island.  New  York;  P.  O.  Box  156. 

Oscar  "V.  White  has  resumed  his  former 
position  as  general  superintendent  of  the 
Silversmith  Mines.  Ltd.  Mr.  White  is  also 
supervising  the  Wakefield,  near  Silverton. 
B.  C.  for  Clarence  Cunningham.  of 
Spokane. 

A.  H.  Burroughs.  Jr.,  mining  engineer  of 
New  York,  has  been  added  to  the  staff 
of  the  Armstead  Mines.  Talache,  Idaho. 
With  O.  H.  Hofstrand.  he  is  working  on  the 
How  sheet  of  the  new  mill  to  be  built  at 
Talache. 

G.  E.  Stowell.  assistant  engineer  for  the 
Oregon  Bureau  of  Mines  and  Geologj',  ha.s 
returned  to  Portland.  For  the  last  two 
months  he  has  been  at  t"ne  Seattle  station 
of  the  U.  S.  Bureau  of  Mines,  carrying  on 
experimental  work. 

Martin  Sehwerin  has  been  appointed 
general  manager  of  the  Spar  Mountain 
Mining  Co.,  at  Cave-in-Rock,  Hardin  Coun- 
ty, 111.,  which  will  be  his  address  for  some 
time,  although  his  permanent  address  re- 
mains, as  heretofore,  at  42  Broadway, 
New   York   City. 

G.  M.  Butler,  dean  of  the  School  of  En- 
gineering, University  of  Arizona,  addressed 
the  Southwestern  Society  of  Engineers  in 
El  Paso.  May  30.  on  the  subject  of  oil 
geology.  He  has  recently  returned  from  an 
extensive  study  of  the  new  Texas  oil 
fields. 

Porse.v  A.  tyon,  supervisor  of  experi- 
ment stations  for  the  U.  S.  Bureau  of  Mines, 
was  in  Seattle  last  week  on  an  inspection 
trip  of  the  Northwest  Station.  This  sta- 
tion is  situated  on  the  University  of  Wash- 
ington campus  and  works  under  a  coopera- 
tive agreement   with   the   College   of  Mines. 

.lames  F.  McClelland,  professor  of  min- 
ing and  metallurgy  of  the  Sheffield  School 
of  Yale  Ilniversity  and  director  of  engineer- 
ing research  of  the  Hammond  laboratory, 
has  joined  the  staff  of  the  industrial  de- 
partment of  the  Liberty  National  Bank. 
New  York,  as  consulting  engineer  for  the 
bank  and  the  Liberty  Securities  Corpora- 
tion. 


Canadian  National  Clay  Products  Asso- 
ciation held  the  17th  annual  convention 
at  Montreal,  May  26  and  27.  The  following 
officers  were  elected;  President,  W.  M. 
Burgess,  Todmorden.  Ontario  ;  vice-presi- 
dents, Ryland  H.  New,  Hamilton,  On- 
tario; Millard  P.  Gibson.  Toronto,  and  T. 
H.  Graham,  Englewood,  Ontario  ;  secretary- 
treasurer,  Gordon  G.  Keible.  Toronto ; 
Councillors,  J.  S.  MoConnell.  Milton.  On- 
tario ;  N.  T.  Gagnon,  Montreal  ;  W.  H. 
Freeborn,  Brandford  ;  H.  H.  Hallatt,  Til- 
bury, Ontario  ;  F.  B.  Farran,  Toronto  ;  C.  B. 
Lewis.  Toronto  ;  C.  A.  Millard.  Toronto,  and 
Andrew   Dods,    Mimico,    Ontario. 


Industrial  News 


Amercian  Cement  Co.,  Keokuk,  Iowa,  has 
issued  a  new  catalog  showing  the  com- 
pany's line  of  cement  mixers.  A  special 
drive  is  described,  the  advantages  of  which 
are  more  strengthening  on  account  of  mas- 
sive semi-steel  gear  made  in  two  pieces  and 
the  pinion  being  racked,  with  removable 
case-hardened  steel  pins  and  rollers.  Also 
no  loose  or  climbing  chain  or  noisy  quickly 
worn-out  teeth,  as  in  gear  drive,  nor  send- 
ing gears  to  factory  or  having  to  tear  ma- 
chine down  to  get  gears  off  for  welding 
teeth,   with  resultant    lost  time. 

The    Black   &    Decker   Manufacturing    Co.. 

Baltimore,  Md..  recently  added  a  new  size 
to  its  line  of  portable  electric  drills.  This 
is  a  drill  with  a  capacity  of  0  to  9/16-in. 
in  steel,  and  is  provided  with  a  No.  1  Morse 
taper  socket.  It  will  drill  a  9/16-in.  hole 
through  machine  steel  at  a  rate  of  li  in. 
per  min.  "without  overloading  the  motor.  In 
tests,  pressure  up  to  500  lb.  has  been  ap- 
plied without  stalling  the  drill.  The  hous- 
ing is  of  Magnalite.  an  aluminum  alloy  of 
great  tensile  strength.  Gears  are  packed 
in  grease  in  a  separate  grease-tight  com- 
partment similar  to  an  automobile  trans- 
mission, and  the  drill  spindle  runs  in  a  long 
bronze  bushing  and  against  a  ball  thrust 
bearing.  Motor  is  air  cooled,  and,  in  test- 
ing, these  drills  have  run  continuously  for 
14  weeks,  day  and  night,  including  Sundays 
and  holidays.  stopping  only  to  renew 
brushes.  'The  weight  is  21  lb.  ;  no-load 
speed  is  600  r.p.m.  An  interesting  feature 
of  this  tool  is  the  attachment  of  the  Morse 
taper  socket.  This  is  in  the  form  of  a  sepa- 
rable sleeve  secured  in  the  drill  spindle  by 
means  of  a  large  knurled  nut.  By  unscrew- 
ing this  nut  the  entire  taper  socket  is  easily 
removed  from  the  spindle.  The  drill  shank 
protrudes  .slightly  beyond  the  end  of  the 
taper  socket,  and  a  little  tap  on  the  end  of 
the  protruding  drill  shank  frees  it  from  the 
socket. 

Material  Handling  Machinery  Manufac- 
turers' Association,  35  West  39th  St., 
New  York,  announces  a  coalition  meet- 
ing at  the  Hotel  A.stor  on  June  11.  This  in- 
cludes all  manufacturers  of  cranes,  "Winches 
and  hoists ;  elevators ;  gravity  and  power- 
conveying  machinery  and  apparatus :  in- 
dustrial trucks,  tractors  and  trailers  ;  bulk 
handling  machinery ;  and  all  makers  of 
equipment  and  accessories  such  as  storage 
batteries,  bearings.  ropes  for  hoists, 
buckets,  electric  controllers  and  apparatus. 
The  advertising  managers  of  the  companies 
manufacturing  these  products  are  also  in- 
vited to  hold  a  preliminary  conference  at 
the  Hotel  Astor  on  the  evening  of  Tues- 
day. June  10,  beginning  at  8  o'clock,  at 
which  time  it  is  planned  to  form  an  adver- 
tising council  of  the  Material  Handling 
Machinery  Manufacturers.  A  general 
"forum"  discussion  will  be  conducted  in  the 
afternoon.  All  manufacturers  will  be  asked 
to  participate  in  this.  The  discussion  will 
take  up  the  subject  of  ways  and  means 
for  promoting  a  more  general  knowledge  of 
the  economies  which  may  be  effected 
through  the  use  of  mechanical  handling 
equipment,  the  advisibility  in  conserving 
physical  energy  through  the  use  of  me- 
chanical handling;  the  bearing  which 
modem  machinery  has  on  the  subject  of 
foreign  trade,  and  kindred  topics. 


New  Patents 


United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining   Journal"   at   25c.   each. 

Blasting — Tool  for  Miners'  and  Blasters' 
Use.  Edward  Godfrey.  Montreal.  Quebec, 
Canada,  assignor  to  Canadian  Explosives. 
Montreal.  Canada.  (U.  S.  No.  1,300,834  ; 
Apr.   15,  1919.) 

Conveyors — Belt-Tightener  for  Conveyors. 
John  H.  Oilman  and  Albert  E.  Gilman, 
Ottawa,  111.,  assignors  to  King  &  Hamilton. 
Ottawa,  111.  (U.  S.  No.  1,299,701  ;  Apr.  8, 
1919.) 

Dredging — Nozzle      for      Sand      Pumps. 
George     E.      Battisfore.      Marquette.      Mich. 
(U.  S.   No.   1,298.642;  Apr.   1,   1919.) 

Drill — Rock  Drill.  Thomas  Gordon  and 
Hugh  William  Simpson,  Parson's  Bridge. 
■Vancouver  Isl.and.  B.  C.  (U.  S.  No.  1.301.- 
121  ;  Apr.  22.   1919.) 

Drill  Sharpener.  Jesse  Ditson.  Littleton, 
Colo.,  assignor  to  the  J.  Geo.  Leyner  Engi- 
neering Works  Co..  Littleton.  Colo.  (U.  S. 
No.   1.302.019;  .\pr.   29.   1919.) 
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SAX    FRAXdSCO.    CALIF. — May    i9 

Conutork  Northend  Reports  for  the  week 
ended  May  24  show  total  shipments  to 
Mexican  mill  from  Consolid.-ited  Virginia 
and  Ophir  amounting  to  .t»1  tons,  of  a  total 
value  of  $14,476.  Consolidated  Virginia 
ore  showed  an  average  as.say  of  J26.10  and 
Ophlr.  $22.35.  Important  improvement  was 
shown  in  development  in  these  mines  and 
also  in  Mexican,  Union,  and  Sierra  Nevada. 

QoicksllTer  Prodnction  in  California  de- 
creased rapidly  since  the  armistice  was 
signed.  During  the  later  part  of  1918  it 
Is  probable  that  the  output  reached  2000 
flasks  a  month,  but  at  the  present  time  not 
more  than  500  flasks  a  month  are  being 
produced.  The  continued  demand  for  the 
last  few  weeks  has  again  stimulated  pro- 
duction, and  the  New  Idria  Quicksilver 
Mining  Co.,  whose  mines  are  in  San  Benito 
County,  is  again  starting  work  after  a 
shutdown  of  several  months.  From  250 
to  300  men  will  be  employed  when  the 
furnaces    are    running    to    capacity. 


DEXVER,  COLO. — -May  -'9 

Jnnkinir  of  the  Denver,  Boulder  &  West- 
ern Ry.  may  be  avoided  If  the  incre.tse  in 
tonnage  from  the  mines  of  the  Crisman. 
Salina  and  Caribou  districts  of  Boulder 
Count.v  continues.  Revival  of  activity  in 
the  camp  served  by  this  road  will  no  doubt 
influence  the  state  Public  Uutilities  Com- 
mission to  reserve  judgment  of  a  charac- 
ter unfavorable  to  the  local  mining  indus- 
try. It  now  appears  that  numerous  prop- 
erties are  being  reopened  under  lease,  and 
considerable  development  work  has  been 
undertaken,  particularly  at  the  Yellow  Pine 
and  T-ogan  properties.  Certain  prospects 
are  to  be  developed  by  Denver  and  New 
York  capital,  and  the  installation  of  con- 
siderable light  mining  equipment  is  under 
consideration.  Lessees  are  becoming  more 
active,  and  their  operations  are  being  re- 
flected in  the  gradual  increase  in  the  quan- 
tity of  ore  produced.  Kvery  effort  is  being 
made  by  local  operators  to  demonstrate  ny 
actual  ore  production  the  importance  of 
maintaining  the  railroad   in  operation. 


SALT   LAKE    CITY,   CT.*!! — Mb.t    31 

Park    City   Mlnen    .Are    Still    Cloiird    Down. 

and  the  men  are  idle,  but  the  strike  ap- 
pears to  be  wearing  out.  and  an  apparent 
desire  on  the  part  of  the  men  to  return  ti> 
work  Is  making  Itself  felt.  A  committee 
of  strikers  .seeking  to  moet  some  of  the 
employers  was  refused  nudienre,  the  ground 
taken  being  that  any  dealings  with  the 
strikers  as  a  body  would  tie  Interpreted  as 
a  recognition  of  the  1.  W  W.  and  that 
the  matters  to  be  settled  lay  entirely  be- 
tween Individual  operators  and  employees 
of  the  mines  In  f|uestIon. 


WAI.I.AfF.,    in.\IIO — Mb 


711 


Lead  and  Silver  l*rodarllnn  for  May  com- 
pared with  the  avprage  mnnthly  production 
during  the  year  191S  Indicates  that  the 
mines  are  now  operating  on  n  basis  of  t>e- 
tween  «0  and  6a'"r  of  normal  capacity. 
In  the  matter  of  zinc  production,  the 
district  has  practically  ceased  to  be  a  fac- 
tor, the  only  output  belnir  the  amount  re- 
covered as  a  byproduct  in  crinnertUm  with 
the  lead  mines,  which  Is  placed  nt  about  r. 
or  S':^  of  the  average  produrilnn  last 
year.  This  situation  Is  exidaln..!  first 
through  the  collapse  of  the  miirk^'i  for  lia.l 
and  line,  following  the  signing  of  the  iirnil- 
stlce.  and  then  by  the  shortage  of  lal>or, 
which  holds  production  down  even  Iwlow 
what  It  would  be  even  under  the  ndVf^rse 
market  conditions  However,  there  nrr.  evi- 
dences of  Improvement  In  both  rfsp^fts 
Operators  are  encouraged  by  the  stronger 
demand  for  lead  In  the  last  week,  and  the 
higher  price  of  silver  hns  mnde  a  •■ubslan- 
Hal  addition  to  the  profits  Tho  ii.lv^inre  In 
the  rate  of  wages  from  H  I.'i  to  It;:.  Ik 
having  a  beneflrl.Tl  .  rr.  .  f.  .»  Indirnird  bv 
the  arrival  of  met,         ■  The  .oca r- 

clty  of  goo*l   mlH'  -  f  trouble   at 

this    time        It    Is    '  '    the    actual 

shortage    of   men    •  .»    for   under- 

grotind  work   Is  fiiMv    I't-io 


Optimum    Prevails    in    the    Coeur    d'.\lene 

district,  owing  to  the  belief  that  tlie  out- 
look for  zinc  has  improved.  C.  W.  Newton, 
manager  of  the  (Consolidated  Interstate- 
Callahan  Mining  Co.,  on  his  return  from 
New  York,  where  he  attended  a  meet- 
ing of  the  directors  of  the  company,  ex- 
pressed tlie* opinion  that  spelter  would  soon 
go  to  "c.  and  would  probably  retnain  around 
that  level,  at  which  figure  there  would  be 
a  fair  profit  in  zinc  mining,  even  with  the 
present  high  costs.  Therefore,  with  this 
encouraging  outlook,  improvements  are 
being  made  to  facilitate  handling  Inter- 
state-Callahan  ore  which  will  place  the 
company  in  position  to  resume  operations 
without  delay  when  market  conditions  are 
favorable.  A  new  sorting  plant  is  being 
built  at  the  mine,  where  the  waste  rock 
will  be  removed  from  the  ore  before  K 
passes  to  the  tramway.  The  sorting  plant 
at  the  mill  will  then  be  used  exclusively 
for  recovering  the  high-grade  ore  for  ship- 
ment crude.  Additional  ball  mills  will  l>e 
placed  in  the  mill  and  several  flotation  cells 
also  added.  The  mine  is  in  excellent  condi- 
tion for  production,  and,  with  these  im- 
provements completed,  the  company  will  be 
ready  for  immediate  operation  when  the 
market  for  zinc  is  sufficiently  restored. 

nrLfXH,  MINN. — May  31 

Conditions  on  the  Iron  Ranges  of  Minne- 
.sota  during  M.iy  rem.iined  unchanged. 
The  Steel  Corporation  continued  to  be  the 
only  operator  working  at  capacity,  its  ship- 
ments nearly  taxing  to  the  full  limit  the 
carrying  ability  of  its  large  fleet.  Inde- 
pendent operators  continue  to  be  cautious, 
some  shipping  slowly,  some  at  a  fair  rate, 
and  some  not  at  all.  The  state  of  mind 
seems  to  be  entirely  a  waiting  policy,  and 
no  gloom  is  In  evidence.  Organizations  are 
being  m.iintained  except  for  the  common- 
est lifbor.     Unemployment  Is  negligible. 

r.  S.  Bureau  of  Mines  will  hold  a  con- 
ference at  Duluth,  .lune  19-20,  at  which  the 
general  subject  of  mine  inspection  and  mine 
,«afety  will  come  under  discussion  and  to 
which  all  mine  inspectors  and  mine  manag- 
ers have  been  Invited.  The  conference  will 
be  In  charge  of  B.  O.  Plckard.  mining  engi- 
neer, who  looks  after  the  Interests  of  the 
Bureau  in  the  district,  and  from  assurances 
now  held  by  him  It  is  indicateil  that  at 
least  100  mining  men  from  Michig.an,  Min- 
nesota, and  Wisconsin  will  attend  the  meet- 
ing. It  is  of  interest  in  this  connection  that 
the  state  Industrial  commission  of  Wiscon- 
sin has  agreed  to  co-oper.ate  with  the 
Bureau  of  Mines,  and  the  Bureau  is  asked 
to  name  a  state  mine  inspinior  and  two 
assistants,  the  industrial  conmiission  to 
share  the  expense  with  the  Bureau.  This 
is  the  first  step  taken  by  Wisconsin  In  mine 
inspection  and  mine  snfetv  work  which 
hius  proved  .so  beneftcini  In  Michigan  and 
Minnesota,  and  It  Is  expected  that  the  zinc 
and  other  mines  and  the  stone  quarries  of 
that  slate  will  quickly  show  the  advan- 
tages of  the  system, 

HOUOIITON.     MICH.— May     31 

Ohlpments  of  Cnpprr  liavr  e<|Ualed  the 
output  of  mines  during  the  last  week,  and 
no  Inroads  Into  the  surplus  at  the  mines 
of  the  district  luivc  been  maile  The  policy 
of  60%  curtailment  In  production  will  he 
evident  In  the  .lune  outputs,  and  the  total 
for  the  district  will  be  lower  in  that  month 
than  nt  any  time  since  tl>e  strike  al- 
though this  will  not  show  li.s.-lf  In  the  fig- 
ures of  the  Mohawk,  Wolverij.e  and  QuIncy, 
or  the  Copper  Unnge  mines.  Baltic.  Cham- 
pion and  Tri-moimtaln.  as  these  properties 
are  producing  nl  npproxlmatel.v  8ST.  of 
their  best    normal    flgiireji. 


Jon.lN,    MO.— Ma.T    31 

A  Two-CenI  per  Pnnnri  TarllT  on  xinc 
is  to  lie  soushi  by  the  mining  and  buslii 
men  of  this  district.  At  a  meeting  held 
.loplln  this  week.  T  .T  Franks,  of  this  c 
was  mnde  chairman  of  a  comiiilttee  t 
will  send  a  delegation  to  Washington 
work  for  the  tariff  A  bill  provliling  t 
high  tariff  has  lieen  Introduced  by  C 
gressmnn  Mcpherson,  of  this  district 


Decision     Not    To    iLxiiaust     Orebodies    at 

ixisting  low  prices  for  zinc,  caused  the 
r.utte-Kansas  Mining  Co.  to  close  down  its 
two  mills  and  mines  at  Waco.  Mo.,  on 
-May  31,  L.  P.  Buchanan,  of  Joplin,  man- 
.ager  for  the  company,  stated  the  mines 
would  not  be  started  up  until  ore  prices  im- 
prove decidedly,  though  the  mines  have 
been  running  regularly  and  have  been 
showing  a  small  margin  of  profit  every 
week.  The  High  Five  Mining  Co.  has  a 
new  mill  built  upon  a  rich  prospect  just 
across  the  state  line  from  the  Butte-Kan- 
sas  No.  1  mine,  and  the  plant  is  ready  for 
operation,  but  it  will  not  be  started  until 
ore  i>rices  improve. 

PHOEXI.\.    ARIZ. — .May    28 

High  Transportation  Costs  on  bullion  and 
supplies  now  paid  by  the  Arizona  copper 
producers  may  be  the  reason  why  survey- 
ors have  been  put  in  the  field  between  Ajo 
and  San  Jorge  Bay  on  the  Gulf  of  Cali- 
fornia, a  distance  of  about  100  miles,  with 
apparent  intention  of  extending  the  42-mile 
Gila  Bend-Ajo  railroad  to  tidewater.  The 
line  is  crossed  at  Quitovaquita.  No  an- 
nouncement has  been  made  of  any  railroad 
concession  by  the  Mexican  authorities  for 
such  a  railroad. 

Little  Non-Emplo.vment  is  apparent  in 
.\rizona.  though  the  larger  mines  are  hard- 
ly on  half-force  conditions.  Soldiers  re- 
turning have  jobs  at  once,  the  local  sol- 
diers' club  having  found  places  for  500. 
Globe  and  Miami  are  reported  short  "50 
men.  needed  mainly  for  development  work. 
Jerome  needs  many  expert  miners,  on  its 
resumption  of  production.  Employment  is 
being  given,  however,  only  after  strict  ex- 
amination concerning  health,  capability, 
and  character,  with  the  object  of  eliminat- 
ing both  incompetents  .and  malcontents.  .\t 
the  possible  expense  of  production,  an  effort 
is  being  made  to  work  the  .\rizona  mines 
with  only  the  best  class  of  employees. 
Thousands  of  former  workmen  have  gone  to 
the  Texas  oil  fields. 

WASHINGTON,  D.  C Jnne  S 

Three  I^easing  Bills  have  been  introduced 
in  the  House  by  Congressman  Taylor,  of 
Colorado  ( H.  R.  1S3)  ;  Ferris,  of  Okla- 
homa HI.  R,  496),  and  Raker,  of  Califor- 
nia (H.  R  293).  all  of  which  .ire  identical 
in  l.inguage  and  are  in  text  practically  the 
same  as  the  bill  as  agreed  upon  by  the 
conference  committee  at  the  last  session. 
Congressman  Taylor,  however,  has  intro- 
duced separate  bills  for  coal  and  oil-shale 
leases,  these  being  Identical  with  the  coal 
and  oil-shale  sections  of  his  general  leas- 
ing bill. 

VANCOUVER.  B.  C— May  S9 

Representatives  of  the  Oolly  Varden 
.Milling  Co.,  whose  pmiH^rty  is  situated  in 
the  Alice  Arm  district,  intend  to  appeal  to 
the  dominion  government  for  the  disal- 
lowance of  the  provincial  legtsl.ation  which 
gives  the  Taylor  Knglneering  Co  power  to 
take  n\-.>r  the  mine  and  other  of  the  tym- 
pany's holdings  In  order  to  satisfy  claims 
it  hius  presented  In  respect  to  the  construc- 
tion of  a  line  of  railway  from  Alice  Arm 
to  the  mine,  ,accor<lIng  to  authoritative 
inforniation.  It  already  has  been  reiwrted 
that  the  time  given  the  Dolly  V.arden  com- 
pany to  meet  the  financial  terms  laid  down 
by  the  I..>glslature  has  lapse<l  and  that  the 
Tiivlnr  Knglneering  Co.  is  proceeding  to 
take    possession. 

I.ONnON.    ENGLAND — May    31 

Oil  Fnnnd  In  England  for  the  first  time 
was  reported  in  substnnti.tl  quantities  and 
of  high  quality  nt  Chesterfield.  In  Derby- 
shire Drilling  began  last  Octolier,  The 
discovery  was  made  In  TIardstoft  No,  1  bor- 
ing at  a  ilepth  of  3000  ft.  The  oil  rose  to 
n  height  of  50  ft.  The  discovery  Is  due 
to  Lord  Cowdray  and  his  experts,  who  are 
working  as  agents  of  the  government,  the 
firm  giving  the  services  of  the  staff  free  of 
charge,  the  other  expenses  being  .assumed 
by  the  go%-ernment.  The  e^iperlmenlal  bor- 
ings were  ma<le  on  Information  gathered  by 
Lord  Cowdray  nnd  given  by  hini  to  the  gov- 
ernment A  condition  of  the  gift  was  the 
stipulation  that  promiscuous  drilling  should 
lie  prohIl>lted.  which  has  been  done. 
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The  Mining  News 
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ARIZONA 

GUa  County 

CASTLE  DOME  (Globe)— New  York 
company  drilling  on  Gold  Creek,  16  miles 
west  of  Globe,  finding  much  4%  chalco- 
cite,  with  350-ft.  tunnel  in  ore  for  most 
of  its  length. 

JUMBO  (Globe)^Small  cyanide  plant 
being  built  below  mill,  to  treat  silver  ores. 
Operating  company,  a  Texas  one.  repre- 
sented by  W.  T.  Bessonnette,  of  Waco. 

GREATER  MIAMI  (Miami) — New  com- 
pany organized  with  added  Eastern  capi- 
tal, with  guarantee  of  S2500  a  month  for 
development  costs  and  possible  mill  erec- 
tion. 


Mohave    County 

GOLD  DYKE,  discovered  by  G.  H.  Rob- 
erts. 12  miles  west  of  Chloride;  mineralized 
ground  300  ft.  wide,  with  stringers  of  rich 
ore.  Original  discovery  optioned  to  J.  H. 
Townsend  and  W.  J.  Cook,  who  are  de- 
veloping. 

CHLORIDE  TUNNEL  (Chloride)— En- 
terprise capitalized  by  J.  C.  Rankin,  to 
drive  10.000  ft.  under  eight  developed  sil- 
ver groups,  with  expectation  large  mill  will 
be  built  at  portal. 

CHLORIDE  QUEEN  (Chloride)— High- 
grade  silver  ore  cut  on  2 CIO  leveL 

HACKBERRY  (Hackberry) — Mill  hand- 
ling 8()  tons  daily  in  one  ten-hour  shift,  ef- 
fective flotation,  leaving  only  80  cents  a  ton 
in  tailings.  Company  capitalization  being 
increased  to  secure  added  development  and 
continuous  mill  operation. 

WASHINGTON-ARIZONA  (Kingman) 
— Opening  stopes  for  mill  run. 

Pima  County 

W.  B.  HAGER  has  found  gold  ore  at 
8  ft  depth  in  11-in.  vein,  two  miles  north 
of  Gunsight. 

EL  TIRO  ,  Silverbein — The  300  level  un- 
watered  by  lifting  7.000.000  gal.  Percy  Wil- 
liams, manager,  resumed  shipment  of  ore 
averaging  8%  copper.  Production  costs  be- 
lieved lowest  known  at  all  small  southwest- 
ern producers,  as  ore  goes  direct  to  railroad 
car  from  shaft. 

YELLOW  BIRD  (Tucson) — Local  com- 
pany headed  by  S.  W.  Purcell  planning  for 
silver-lead  furnace  for  property  32  miles 
southwest  of  city. 

Santa  Crnz  Conntjr 

BLAND  (Alto) — Owners.  F.  T.  McGin- 
ley,  W.  S.  Smith,  and  J.  W.  Garden,  plan- 
ning erection  of  mill.  Property  in  Alto  sec- 
tion now  leased  to  McGinley. 

AMERICAN  BOY  (Patagonia) — Building 
new  wagon  road  and  sinking  double-com- 
partment shaft,  now  about  60  ft.  deep. 

GREAT  SILVER  (Patagonia) — Under 
development  by  J.  W.  Wilson,  of  Nogales, 
and  (jeorge  F.  Wieland,  of  Patagonia. 

HARDSHELL       (Patagonia)    —    Sinking 
500-ft.   shaft  on  property  near  Harshaw. 
Yavapai    County 

GREEN  MONSTER  (Jerome) — Work  to 
be  resumed  at  once  under  Manager  W,  S. 
Humbert,  with  headquarters  moved  to 
Jerome  from  Phoenix.  Water.  200  ft. 
deep,  will  be  pumped  from  main  930-ft. 
shaft  and  exploration  resumed  on  lower 
levels  and  on  an  incline  shaft  on  Silver  Tip 
claim,  where  an  18-in.  silver-copper  vein 
will  be  followed. 

BIG  PINE  (Prescott) — Work  to  be  re- 
sumed on  property  near  Senator,  under  C. 
H.  Dunning. 

CAMFOKNIA 
Amadoi^  County 

ARGONAUT  (Jackson)  —  Reported  fire 
now  under  complete  control,  and  full  crew 
being  put  to  work  as  rapidly  as  conditions 
allow.  Effect  of  temporarj-  closing  down 
for  several  weeks,  and  short  closing  down 
of  Kennedy  on  account  of  the  Argonaut 
fire,   has  been    to  reduce  largely  circulation 


of  miners'  wages  among  the  merchandise 
stores  of  Jackson.  The  two  payrolls  ap- 
proximate $30,000  per  month  and  ^re  the 
chief  support  of  the  town. 

Inyo    County 

KEARSAGE  (Independence) — Practically 
idle  since  1870.  Recently  passed  into  con- 
trol of  P.  C.  Montgomery  and  associates. 

CERRO  GORDO  (Keeler)  — Large  ship- 
ments of  high-grade  silver-lead  and  zinc 
ore  being  made  regularly.  New  delevop- 
ment  in  virgin  ground  shows  excellent 
results. 

Kern  County 

YELLOW  ASTOR  (Randsburg) — Opera- 
tions to  be  resumed  after  a  shutdown  of 
approximately  six  months. 

Riverside    County 

HEMET  (Hemet) — Ore  reserves  at  mag- 
nesite  mine  south  of  Hemet  said  to  be  ex- 
hausted   and    work    temporarily    suspended. 

San  Bernardino  County 

RUNOVER  (Calico)— Revival  of  this  old 
silver  district  looks  encouraging.  Lane  now 
shipping  good  grade  of  ore  from  Runover. 

.Shasta    County 

KEYSTONE  (Kennet) — Twenty  men  em- 
ployed in  development.  Shows  unusual 
promise,  and  will  be  put  in  condition  for 
heavy  output. 

IGO  DISTRICT  (Redding) — Old  work- 
ings being  reopened  in  the  Silver  King, 
Silver    Falls,    and    Chicago    properties. 

Sierra  County 

ALHAMBRA  AND  SOVEREIGN  (Dow- 
nieville) — Gold  Exploration  Co.,  of  Salt 
Lake  City,  has  completed  arrangements  for 
extensive    development. 

MON.'UICH  (Sierra  City)  —  Twenty 
stamp  mill  running  on  good-grade  ore  from 
newly  opened  workings 

IDAHO 

Shoshone   County 

CEDAR  CREEK  (Murray) — Nine  feet 
concentrating  ore  in  east  drift,  mostly  zinc, 
with  several  streaks  of  galena.  Lead  ore 
in  two  upper  tunnels. 

BULLION  (Wallace) — Work  resumed 
after  suspension  during  war.  Showing  of 
ore  in  face  of  east  drift  indicates  approach 
to  large  body  of  commercial  copper  ore  dis- 
closed in  winze  from  upper  tunnel  and 
which  has  also  been  determined  by  dia- 
mond drill. 

TAMARACK  &  CUSTER  (Wallace)  — 
Puritan  crosscut  intersected  vein  500  ft 
below  present  workings.  Similar  charac- 
ter ore  as  that  on  level  above,  where  shoot 
proved  1500  ft.  long,  ranging  from  two  to 
25  ft  wide.  Ore,  lead-silver.  Controlled  by 
Days.  Belief  that  drift  in  Sherman,  also 
controlled  by  Days,  which  adjoins  Tama- 
rack &  Custer  on  east,  will  be  extended  to 
make  permanent  outlet  at  Burke,  eliminat- 
ing two-mile  tramway  from  mine  to  mill. 
Sherman  drift  considerably  below  Puritan 
crosscut. 

MICHIG.iN 
Copper   District 

FRANKLIN  (Dennon)  —  Small  force 
sinking  No.  1  shaft  from  37  level.  Drifts 
to  be  driven  north  to  cut  vein  opened  on 
27  level.  Assessment  of  $3  per  share  is 
due. 

QUINCY  (Hancock) — Transfer  of  125 
acres  of  mineral  lands  of  Hancock  Con- 
solidated to  the  Quincy  company  for  a 
consideration  of  $235,000  has  been  ar- 
ranged. Mineral  lodes  underlying  90  acres 
occur  on  the  dip  below  the  8500  level  of 
Quincy. 

MICHIGAN  (Rockland)— Limited  force 
working  in  ground  on  Butler  lode. 

Menominee  Rang:e 

ARAGON  (Norway) — New  electric-driven 
Laidlaw  Dunn  Gordon  air  compressor  in- 
stalled at  No.  4  shaft,  now  in  operation. 
Capacity,  2250  cu.ft.  free  air  per  min. ; 
pressure.  90  lb.  Synchronous  motor  drive, 
power  from  hydro-electric  plant  at  Quin- 
nessec   Falls.      Duplicate   of   this   unit   will 


be  installed  at  No.  5  shaft  High-pressure 
air  system  used  tor  pneumatic  locomotives 
underground  will  not  be  changed  over  to 
electric  drive,  but  electric  haulage  may  be 
installed  later  if  mine  developments  war- 
rant. 

Gogebic  Range 
TILDEN  (Bessemer) — Top  of  wooden 
headframe  at  No.  10  shaft  was  pulled  off 
and  mule  on  trestle  killed  by  over-winding 
of  loaded  skip.  Men  on  landing  escaped 
injury.  Shaft  shut  down  f-ora  May  24 
until   probably   June    3. 

MINNESOTA 

Cuyuna  Range 

CROFT  (Crosby) — Underground  iron  ore 
property  of  John  A.  Savage  &  Co.  produc- 
ing at  record  rate.  Savage  company  re- 
ported to  have  sold  considerable  tonnage 
of  iron  and  manganiferous  ores,  which  will 
tax  properties  to  the  utmost  to  produce. 

IDA  MAE  (Crosby) — W.  H.  Fetzer.  of 
Pittsburgh,  representing  new  owners,  visit- 
ed property  with  view  of  putting  it  on  ship- 
ping list. 

NORTHLAND  (Cuyuna) — Underground 
development  from  shaft  proceeding  at  good 
rate.  Hoisting  and  stocking  manganifer- 
ous ore. 

CTJYUNA-DULUTH  (Ironton) — Shipping 
stockpile  containing  60.000  tons.  Operated 
by  .American  Manganese  Manufacturing 
Company. 

ROWE  (Riverton) — Now  operated  by 
Pickands.  Mather  &  Co.  Expects  to  ship 
125.000  tons  milling  and  underground  ore 
this  season. 

SAGAMORE  (Riverton) — Stripping  man- 
ganiferous open  pit  of  John  A  Savage  & 
Co.  by  Winston-Dear  &  Co..  contractors. 
Expect   to   ship   considerable   tonnage  later. 

NORTH  RANGE  IRON  COMPANY 
(Trommald) — One  drill  working  in  ore- 
body  on  Section  4-46-29. 

Vermiiion  Range 

ZENITH  (Ely) — Completed  installation 
of  Sirocco   blower   to   facilitate   ventilation. 

MONTANA 
Jefferson  County 

CARRIER  MINE  (Carrier  District)  — 
Strike  of  high-grade  gold-copper  ore  made 
by  James  Currier,  near  Montana  City. 

LIVERPOOL  (Clancey)  —  Developed  to 
750-ft  depth.  High-grade  ore  known  above 
lower  level  as  well  as  below  it.  Shoot  is 
exhausted  above  sixth  level.  Will  soon  be 
opened  with  Boston  capital.   Electric  power. 

FLEMMING  MINE  (in  Warm  Springs 
District) — Bonded  and  leased  by  Butte  men. 

Lewis  and  Clark  County 

HELENA  MINE  (Helena) — Contract  for 
400  ft.  drifting  at  400  level  about  com- 
pleted ;  announced  further  sinking  will  be- 
gin soon.     Shaft  to  go  to  500  level. 

PETE  SOLORAI  (Rimini) — High-grade 
silver-producing  property.  Bonded  to  Hel- 
ena parties,  who  have  started  work. 

PORPHYRY  (Rimini) — Preparing  to 
start  mill  on  the  dike  soon.  Ore  reserves 
are  large.  Electric  power.  Dike  not  oper- 
ated last  season,  because  of  labor  scarcity 
and   war   conditions. 

TONY  LODE  (Rimini) — Streak  of  ga- 
lena ore  found  in  Tony  tunnel  near  Rimini. 
Being  developed  by  shaft. 

NEVADA 

Lincoln   County 

PIOCHE  DISTRICT  ore  shipments  for 
week  ended  May  22  were:  Prince  Consoli- 
dated. 25  cars ;  Virginia-Loui-ie.  5  cars ; 
Harney,   3  cars  ;  Black  Metals.   1  car. 

VIRGINIA-LOUISE  (Pioche)  —  High- 
grade  bedded  oreshoot.  encountered  some 
weeks  ago.  increasing  in  size  and  value. 
Has  attained  width  of  20  ft.  and  thickness 
of  6  ft.  Last  2  5  tons  broken  averaged 
0.03  oz.  gold,  28.7  oz.  silver,  and  27.9% 
lead. 
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NEW    MEXICO 

Oratit   roanty 

PI>AYAS  (Hatchiia) — In  Tlayas  basin, 
which  lies  southwest  of  HatcJiita.  over 
100.000  acres  of  state  lands  leased  by  oil 
prosiiectors  in  rush,  owing  to  report  that 
small  amount  oil  encountered  in  well  on 
what  Is  locally  known  as  Pl.iyas  Lake, 
which  lies  west  of  old  pold  camp  at  S>1- 
vanite 

85  MINE  (Lordsburg) — Continue  ship- 
ments of  about  200  tons  siliceous  ore  to 
Calumet  &  Arizona  smeltery  at  Douglas. 
Arix.      J.    Jackson,    superintendent. 

I>.\ST  CHAXCK  (Ix)rdshurK)— Mill  shut 
down  owing  to  scarcity  of  water  ;  six-mile 
pipe  line  will  be  installed.  Working  small 
force  in  mine.     B.   Prescolt,  manager. 

NORTH    CAROLINA 

Monticomrry  Connty 
GOLP  VKIN  discovered  at  Saillxrry  prop- 
erty. Development  consisting  of  cut  along 
deposit  reveals  number  of  rich  quartz 
stringers  in  apparently  weathered  rhyolite. 
Some  years  ago  similar  conditions  found  in 
strinrer  belt  in  property  paralleling  one  re- 
cently found.  Some  rich  ore  removed,  mill 
erected,  and  100-ft.  shaft  sunk. 

Randolph    Connty 

AT  rn P.TRR  PROPKRTV.  10  miles  east 
of  Ashboro.  Marathon  mill  will  be  Installed, 
and  mining  of  low-gr.idc  gold  deposit  un- 
dertaken.   Donald  Cameron  in  charge. 

OKLAHOMA 

Miami   District 

LUCKY  PAT  ( Lincoln  ville)— Building 
mill  to  be  In  operation  in  30  daya  \V.  L. 
Turner,  contractor. 

CANTON'  (Lincoln  ville)  —  Completed 
sludge  mill  to  be  operated  separately  from 
mill.  Concentrating  mill  will  be  in  opera- 
tion soon. 

HIDnp:N  TREASURE  (Plcher)— New 
mill  completed  ami  started  In  operation, 
.lohn  Grifford,  of  Ba.»ter  Springs.  Kan., 
manager. 

TIGER  (Picher) — Subleased  the  ground 
at  its  No.  2  mine  near  Tar  River  to  com- 
pany of  practical  miners.  The  mill  to  be 
operated  by  Tiger  Co.  G.  F.  Glenn,  Car- 
thage, Mo.,  manager. 

SOCTH    DAKOTA 

Coster   Coanty 

CRAWFORD  MICA  (Custer)— Work  re- 
sumed at  Old  Mike  mines  and  following 
extensive  development  regular  shipments  of 
mica  will  be  made. 

RARE  METALS  (Custer)— Small  con- 
centrator using  Bland  screens  and  Bartlett 
tables  dressing  tin  ores  from  the  Oreville 
district. 

Lawrrnre  Connty 

CfSTER  PEAKE  (Rouhalx)— Concen- 
trator completed  and  placed  in  operation. 
Mine  development  has  opened  sufflcient  cop- 
per ore  to  keep  plant  In  continuous  opera- 
tion. 

TEXAS 

Braio*   Connly 

WR.ST  COLI'MRIA  FIELD  PRODT'C- 
TION  w.-is  IT.fi'i"  hhl  per  day  for  third 
week  In  May.  Production  increased  large- 
ly over  previous  week  by  liringing  in  of 
Texas  company's  Eyirs  No.  S  well  and 
Crown  Oil  and  Refining  Co.'s  William  Ol- 
nchcwskl  No.  2  well,  lioih  showing  big  flow. 

CROWN  OIL  A  REFINING  (West  Co- 
lumbia i —  Wllllnm  Olschewski  well  No.  2 
brought  In  May  17.  estimated  making  3.100 
hhl.  dally  OH  of  good  quality.  Third  large 
well   In  field  during  that   week. 

OfLF  PRODUCTION  (West  Columbia) 
—  Hogg  well  No.  2  lirought  In  at  3000  ft. 
BAld  to  be  mnJtIng  2riO  bbl.  a  day. 

Ilnrrls  Coanty 

UtTMRLE  FIELD  PRODI  CTION  wag 
»700   bbl.    daily   iliirlrr  tMrft    week    In    May. 

Two  small  pumiw  r-  i   ..■  .inripfr  week. 

Petroleum  Refln:!  ;ison  No  3 
pumping  10  Mil  f  ind  Crown 
Oil  A  Fteflnlng  <■•  •  43  pump- 
ing  10  bbl.    from    I  ■■! ■ 

mOWN  OIL  AND  REFINING  (Ilnu.«. 
toni  —  At  meeting  of  t^iard  of  dlrerinrs 
May  13  dividend  of  ion  ner  rent  declared 
Capital   slock    increased    rmm    $2."on.Miio    in 

|.-,  Onn  000  New      direelnrs     elerl..<l         J        F 

WhUe.  IJimpas.  Tex.  E  ll.ifael.  Knnl.s. 
Tex  ;  Charles  K.  Merrill.  New  York  iMty. 
Wm  organlied  Aug  2«.  I»17.  when  II  look 
OTW  Interests  of   MufTstutler  Oil  Co     Firat 


dividend,  of  10  per  cent.,  paid  Aug.  26,  19 IS. 
Second  dividend  as  above.  Is  building  a 
$1,000,000  reftnerv  on  Houston  ship  chan- 
nel, and  has  producing  wells  in  Humble. 
Goose  Creek,  and  West  Columbia  fields, 
omcers  are:  J.  C.  Stribling.  president;  J. 
W.  Colvln.  vice-president  ;  R.  L.  Young,  sec- 
retary and  general  manager ;  O.  J.  Dou- 
beck,  treasurer.  Board  of  directors  com- 
prised of  otncers  and  A.  A.  Huftstutler,  and 
George  E.  Colvln,  of  Warren,  Penn. 

Liberty   County 
DAILY        PRODUCTION       OF        HULL 
FIELD   now   about   9iiO(t   bbl.      Houston   Oil 
Co.  recently  brought  in  a  large  producer. 

Matagorda  Count.v 

THE  TEXAS  CO.  (Markham) — Prepar- 
ing to  test  its  No.  6  Meyers  at  1650  ft  In 
same  field  Clem  Oil  Co..  working  over  its 
No.  3  Smith  well,  and  P.  S.  Griffiths  is 
drilling  below  2700  ft.  In  this  same  county 
"Wildcat"  well  at  Stewarts  Switch  is 
below  3700  ft.  without  results;  drilling  siiii 
under  way. 

Tarrant  Coanty 

FORT  WORTH  CHAMBER  OF  COM- 
MERCE, through  its  publicity  department, 
shows  11112  wells  drilled  in  that  section 
during  present  period  of  activity.  Figures 
do  not  include  work  done  in  Burkburnett, 
Electra,  and  other  northern  fields.  Estimat- 
ed cost  of  all  development  in  central-west 
Texas  at  least  $50,000,000. 


UTAH 

Beaver    Cou 


CAPITOL  MIXINf?  (Mllford) — Shaft  now 
in  vein  and  heavy  iron  sulphides  showing 
in  bottom.  Down  225  ft.,  and  50  ft.  more 
to  go  before  starting  drifting.  Gold  Crown 
and  Magnolia,  neighboring  properties. 

Grand  Connty 

KEARNS  CL.\IMS  (Moah)  —  Uranium 
ores  iitockpiled  by  this  property  being 
sought,  it  is  stated,  by  Minerals  Recovery 
Co..  which  has  bought  Government  plant  at 
Denver. 

Juab    Connty 

EUREKA  MINES  (Eureka)— New  ore. 
silver-lead,  opened  between  800  and  1000 
levels. 

LEHI  TINTIC  (Eureka)  —  Air  tunnel 
making  connections  with  main  workings  in 
700  ft.  cut  vein.  Connections  to  he  com- 
pleted in  about  30  ft.  Fissure  opened  by 
winze  from  upper  tunnel  4  ft.  between 
walls  and  carries  bunches  of  galena,  with 
high   contents   In   silver. 

LITTLE  COTTONWOOD  TR^VNSPOR- 
TATION  (Alta) — Narrow  gage  taking  out 
12  cars  daily,  equivalent  to  two  regular 
cars. 

MAY  DAY  (Eureka) — To  be  developed  at 
depth.  Work  in  progress  on  1100.  hut 
several  hundred  feet  additional  depth  de- 
sired. 

TINTIC  UNION  (Eureka)  — New  com- 
pany formed  to  operate  in  East  Tintic  dis- 
trict owns  22  claims.  Capitalization.  2.- 
000.000  shares,  par  value.  lOc.  of  this  1,- 
r.oo.ono  in  treasury,  and  600,000  shares 
taken  by  promoters  for  ground.  H.  O. 
Snyder,  Interested. 

Sail   Lake  Connty 

COLUMRI'S-REXALL  (Alia)— To  begin 
shipping  season  with  about  25  tons  dally, 
to  be  Increased  later. 

EMMA  SILVER  (Alta)  — Emma  Consoli- 
dated. Emma  Copper,  and  old  lOmma  mines 
being  reorganized  under  nliove  name  Mc- 
Cnrnlek  ft  Co.  paid  and  stock  held  liv  It 
transferred  to  F.  B.  Cook,  of  Columbia 
Trust  Co.,  trustee.  Enough  money  on  hand 
to  pay  all  approvixl  claims,  and  Jime  7 
fixed  as  date  for  hearing  and  determining 
theM. 

MTCHIOAN-UTAM  (Alia)— Shipping  car 
of  ore  dally  over  rable  tramway.  All  work 
on   company   account. 

MECRET  MINING  (Alia)  —  Dlreclora* 
meeting  called  ff»r  .lune  9  to  consider  in- 
creaalng  capllallzallon  from  finn.ono  In  1,. 
onooon  shnre.H  niid  reducing  par  value  from 
}1  to  lOc  a  share  owns  30  claims  adjoin- 
ing   Albion       II     S     lln.iper    Interest. d 

SOCTH  IIECI.A  (Alia)— Shipping  up  to 
100  tons  ort!  daily  over  Little  Cottonwood 
Trnnsportatlon 

Wortni.AWN  MINING  (Alia)— Accum- 
ulating   ore    for    fihipinent 

KENNEBEC  (Halt  Lake)- T<»  b*.  worked 
through  Cardiff.  Kara  Thompson,  of  Car- 
diff,   InterMtcd. 


Snmmlt    Connty 

C,LEN-.\LLEN  (Park  City) — Mill  build- 
ing completed  and  machinery  to  be  installed 
soon. 

SILVER  KING  COALITION  (Park  City) 
— W.  Mont  Ferry  appointed  managing  di- 
rector, succeeding  W.  W.  Armstrong. 

lah    Coanty 

AMERICAN  CONSOLIDATBD  (Ameri- 
can Fork) — Power  for  maehinp  drills  to  be 
oi)tained  from  old  Mineral  Flat  compressor, 
now  owned  by  .\lbion  Consolidattd. 

SOI'TH  PARK  (American  Fork)— Work 
started  on  ore  showings  about  450  ft.  from 
portal  of  tunnel,  total  length  of  700  feet. 

WA.SHIXGTON 

Ferry   Coanty 
LvVURIER  MI.XIXG  CO.  (Laurler)— Ship- 
ping carload   copper   ore   this   week.      Dav- 
ton  H.  Stewart,  president. 

Grays  Harbor  County 

KIXG  OIL  CO.  (Hoquiam)- First  load  of 
machiner>-  delivered  at  well  pite  May  10 
Landed  about  12  miles  from  mouth  of 
Queets  River  last  sea.son  ;  now  being  moved 
from  that  point  on  scow  of  shallow  draft 
towed  by  team  of  horses.  Many  thousand 
of  acres  have  been  leased  for  their  oil 
rights  in  district,  and  many  leases  are 
being  taken  by  private  parties  for  specula- 
tive purposes.  Xot  an  acre  of  school  land 
can  be  leased  now.  all  having  been  taken 
up  at   $110  per  section. 

Snohomish    County 

ETHEL  MIXE  (Index) — Former  pro- 
ducer ;  idle  for  several  years.  Recently 
lea.^'.ed  and  exploration  work  carried  on  in 
small  way  to  find  continuation  of  oreshoof 
believed  to  have  been  missed  by  former 
exploration   work. 

ST^^•SET  COPPHR  (index)— Mine  and 
mill  idle  for  last  three  months.  Dewater- 
ing  just  completed,  and  small  crew  carry- 
ing on  exploration.  Has  good  resen'es  of 
milling  ore.  but  management  awaiting  more 
favor;ible  copper  marlcet.  Dale  L.  Pitt, 
manager. 

Stevens    County 

RROWX  I^^KE  MIXE  (Valley)  —  J. 
Richard  Bixjwn.  of  Spokane,  reports  strik- 
ing 4-ft  copper  ore,  also  carrying  gold 
and  silver. 

WISCONSIN 
Zinc-Lead    District 

M'KIXT.EY  E.XTF.NSION  (Dodgeville)  — 
Levi  Poll.ird  and  others  opened  property, 
adjoining  McKinley  mine,  at  Dodgeville. 
Plan  to  erect  concentrating  mill,  contingent 
upon   ore-market   conditions. 

MIXTIRAL  POINT  ZINC  CO.  (Galena)  — 
Opened  new  zinc  carbonate  property  on 
Elierle  f.irm  adjoining  CKirk  mines,  at 
Highland.  New  strike  in  shallow  ground, 
casil.v   mined. 

KISTLER  &  STEPHENS  <  Platteville)  — 
Recent  churn-drill  l>orlngs  indicate  redis- 
covery of  ore  range  on  Alderson  tract, 
abandoned  by  this  company  two  years  ago. 

CANAPA 

nrlllsh   Columbia 

FLORENCE  SILVER  MINING  CO. 
(AInsworth) — The  retiring  board  of  direc- 
tors reeli'Cted  .at  the  company's  an- 
nual meeting  of  stockholders  at  AInsworth 
May  14.  R.  F.  Wolfe.  Spokane,  president 
and  man.iger:  A.  F.  Kell.v.  vice-president: 
P  E.  Sanders,  secretary-treasurer :  and  J. 
A  lAvender  and  A.  M.  Frost,  constitute 
board. 

Ontario 

KIXG  EDWARD  (Cobalt)  —  leased  to 
National  Mining  Co.  ;  being  dewatered. 

BERRY  CLAIMS  (Kirkland  Ijike)  — 
Optioned  to  Interests  closely  tdentifled  with 


Optioned 
Mclntyre 


MONTREAL  KIRKLAXD  (KIrklnnd 
I.ake) — Shaft  down  150  ft.  Mining  plant 
being  Insialled. 

TECK  Itl'GHES  (KIrklnnd  Lake)— April 
produtlon.  t27,21S,  from  treatment  of  2*02 
Ions. 

DA'MDSON  (Porcupine) — Orebody  at 
BOO. ft  level  drifted  on  for  75  ft  .  average 
grade  nf  ore  remaining  high  Mill  heads 
during  May  average  $20  per  ton  WInie 
being  put  down  from  SOO-ft.  level  to  80O 
feet. 

GOLD  REEF  (Porcupine)  —  Diamond 
drilling  will  soon  be  undertaken. 

SOVEREIGN  (Porcupine) — Surface  veins 
being  trsied  at  depth  by  eitenalvo  diamond 
drilling 
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The  Market  Report 
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SILVER  A\D  STERLING  EXCHANGE 


Sterl- 
change 

SUvcr 

June 

Sterl- 
ing 
Ex- 
change 

Silver 

May 

New    Lon- 
York,    don, 
Cents  Pence 

New  1  Lon- 
York,  don. 
Cents 'Pence 

29 
30 
31 

4.6325 
4l636b 

I08i 
i09i 

52'          2 
52'  1        3 
53           4 

4.6300 
4.6125 
4.6138 

109«      535 
109  1    53| 
1091     53i 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver.  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW    YORK 


Copper 

Tin 

May 
June 

Electro- 
Ij-tio 

Spot. 

29 

16.35 

t725 

30 

31 

2 
3 

16.35 

16.35 

@16.45 

t72J 
t72i 

4 

16.60 

t72§ 

N.Y,       St.  L. 


5.15 
@5.25 


5.15  I  4.90 
@5.25    ©5,00 

5.  15  I  4  90 
©5.25    @5.00 

5.15  I  4  90 
@5.25    @5.00 


6i 
6.10 

6.10 


t  Government  price. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
aalea  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vaUing  values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  'b.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  are  aold  at  a  dis- 
count of  0- 1 25c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  qiiote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 

LONDON 


Copper 

Tin 

Lead 

Zino 

May 
June 

Standard 

Elec- 
tro- 
lytic 

82 
82 

'8r 

Spot 

233', 
232; 

235 
235 
234 

3M. 

229} 
229 

23! 
23  1 1 
231' 

Spot 

III 

22i 
22= 
22! 

3M. 

Spot  1  3  M. 

79i      79} 
78i      79 

79i     'so' 
79} 1     79! 
78i'     79 

Spot 

29 
30 
31 
2 
3 
4 

23 
23 

23 
23 

23 

36 
35! 

'35j 
35i 
35i 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal  Markets 

NE\V    YORK — June    4,    1919 

The  metal  markets  were  very  quiet  dur- 
ing' the  early  part  of  this  week,  but  at  the 
close  there  was  a  substantial  renewal  in 
the  demand  for  copper,  which  was  sufficient 
to  lead  producers  to  advance  their  price. 
Lead  was  very  dull.  Zinc  was  dull  and 
soft. 

Memorial  Day  coming  on  Friday,  Satur- 
day was  grenerally  observed  as  a  holiday 
also,    practically    all   offices    being   closed. 

Transatlantic  freights  arte  easier. 
Though  the  liners  are  still  demanding  $30 
to  France,  contracts  with  outsiders  can 
easily  be  made  at  $20  for  future  shipments, 
and  freight  on  the  spot  may  be  taken  as 
low  as  $15  if  something  is  needed  to  com- 
plete the  cargo  of  ship.  The  rate  to  Brit- 
ish ports  continues  at  $20,  with  possibility 
of  shipping  goods  on  the  spot  as  low  as 
$18.  From  Pacific  ports  the  rate  to  Hong 
Kon^  and  Kobe  continues  at  $14. 


Copper — On  Thursday  the  market  con- 
tinued Very  dull,  but  the  big  producers 
booked  small  business  for  June  and  July 
on  the  basis  of  16.35c.,  cash..  New  York. 
A  round  lot  for  June-September  delivery 
was  booked  by  one  concern  on  the  same 
terms.  On  June  2,  a  moderate  business,  in- 
cluding one  round  lot  for  export,  was  done 
on  the  same  basis.  On  June  3  there  was  a 
decided  renewal  of  demand  by  domestic 
manufacturers.  The  bulk  of  the  business 
was  taken  by  one  producer  at  16Jc.,  de- 
livered, equivalent  to  16.35c.,  cash.  New 
York,  which  producer  had  not  previously 
sold  enough  to  satisfy  itself.  However, 
before  the  end  of  the  day  another  seller 
succeeded  in  booking  some  substantial  busi- 
ness on  the  basis  of  16.45c.,  cash,  New 
York,  and  several  producers  were  asking 
the  equivalent  of  16.60c.  nejc,  delivered.) 
On  Wednesday  the  market  became  firmly 
established  on  the  higher  basis,  some  fur- 
ther round  lots  being  placed. 

The  full  figures  of  the  sales  in  May 
proved  to  be  larger  than  any  previous  esti- 
mate, and  were  actually  in  excess  of  the 
production  for  the  month. 

Some  of  the  refineries  in  the  vicinity  of 
New  York  are  now  working  at  only  half 
rate,  but  others  are  producing  more  nearly 
at  their  full  capacity  in  order  to  u«e  up 
stocks  cf  blister  copper.  L.abor  condi'ions 
are  generally  easier,  but  no  reductions  in 
wagfrs  have  been  made,  the  men  being  em- 
ployed only  part  of  the  time. 

British  advices  report  a  sentiment  over 
there  to  the  effect  that  arrangements  should 
be  made  for  the  purchase  of  copper  from 
Australia,  where  many  of  the  mines  have 
had  to  be  closed,  ralher  than  to  buy  copper 
from  America.  However,  the  prolj<T,l)ility 
is  that  Great  Britain  has  had  enough  of 
subsidies,  etc..  and  will  buy  copper  where 
it  can  be  obtained  most  cheaply,  but  will 
first  use   up   the   stocks   already   in   hand. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  24c.  per  lb.  Copper  wire  is  quoted 
at  18|c. 

Tin — Under  date  of  June  2,  Mr.  Armsby 
issued  the  following  statistics: 

Gross  tons 
Total    quantity    allocated    to    United 

States     1 0.1 69 

Sales  to  Apr.    30,   1919,   inclusive....     6,863 

Balance  unsold  May  1,  1919    3,306 

Sales    between    May    1    and    May    22, 

1919,  inclusive   1,107 

Balance   unsold    May    23.    1919 2,199 

Sales     May     23     to     May     31,     1919 

inclusive    584 

Balance  unsold  June  1,  1919 1,615 

The  above  figures  indicate  that  the  Inter- 
Allied  tin  will  be  used  up  sooner  than  ex- 
pected, possibly  as  early  as  July  1.  This  does 
not  necessarily  imply  that  the  tin  market 
will  then  become  free  from  restrictions. 

I.ead — This  market  is  very  dull,  the  busi- 
ness of  the  week,  aside  from  what  was  done 
on  average-price  contracts,  being  light.  The 
most  important  producers  find  themselves 
in  comfortable  positions,  and  therefore  ex- 
press considerable  indifference  respecting 
the  temporary  relaxation  in  buying.  Other 
concerns  that  might  do  something  in  the 
market  are  inclined  to  stand  aloof  and  ob- 
serve things  for  a  while.  In  the  interior, 
the  market  was  a  little  stronger,  reflecting 
a  good  deal  of  carload  buying.  In  New 
Y'ork.  lead  continued  to  be  offered  at  low 
figures  by  second   hands. 

Considerable  export  business  in  Mexican 
lead  was  done  during  the  week. 

Zinr — This  market  continued  to  exhibit 
dullness,  for  which  lately  it  has  been  con- 
spicuous. There  was  a  noticeable  softness, 
and  during  the  latter  part  of  the  week  a 
large  producer  was  seller  at  low  figures. 

A  fair  business  in  high-grade  zinc  was 
done  at  about  6Jc.,  New  York,  with  some 
carload  business  reported  done  at  7c. 

Zinc  dust  could  be  bought  at  about  9c., 
fob,   work.s. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  Is  $10  per  100  pounds. 


Other   Metals 


Alnminnm — Virgin  metal  quoted  at  33c. 
per  pound.     Unchanged. 

Antimony — The  market  was  steady  at 
83'a8ic.,  the  closing  quotation  of  last  week, 
and  a  fair  business  was  reported  done.  As 
to  future  shipment-s,  no  Chinese  antimony 
was  offered,  but  Japanese  for  June  ship- 
ment was  quoted  at  SJc,  New  Y^ork. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.    for  wholesale   lots— 500   lb.    and  over. 

Cadmium — Quoted  at  $1.40  per  lb.  in  lots 
of  500  pounds. 

Niclsel — Ingot.  40c.  ;  shot,  43c.  ;  electro- 
lytic,   45c.  per  pound. 

Quicksilver— The  market  remained  firm 
at  $92.  San  Francisco  telegraphed  $87, 
steady. 

Silver  and  Platinum 

Silver — The  market  has  shown  a  ris'ng 
tendency  for  the  last  week,  but  i.i  rather 
quieter  today  at  535d.  The  steadiness  has 
been  maintained  in  part  by  some  buyifig 
on  China  account.  Exports  of  bar  silver 
for  week  ended  May  31st.  376,300  ounces. 

Mexican  dollars  at  New  York.  May  29, 
S3J  ;  May  30,  S3J;  May  31.  81;  June  2, 
845:    June    3.    S45  ;    June    4,    84. 

Platinum — Refined  ingot  was  firm  at 
$105. 

Palladium — Unchanged  at  $120. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Ma.T  31 — Blende,  per  tori, 
high,  $44.35;  basis  60%  zinc,  premium, 
$42;  Prime  'U'estern.  $41f7  40:  sludge, 
$37.50;  flotation,  $35:  calamine,  basis  40% 
zinc,  $25022.  Average  settling  prices: 
Blende.  $37.14  ;  calamine,  $23.21  ;  all  zinc 
ores,  $36.68. 

Lead,  high,  $63.80:  basis  80%  lead,  $60(51 
57.50;  average  settling  prices,  $57.40  per 
ton. 

Shipments  the  week:  Blende,  11.193;  cal- 
amine. 3S9  ;  lead.  1252  tons.  Value,  all 
ores  the  week,   $496,690. 

Shipments  five  months:  Blende.  233.158; 
calamine.  6231  ;  lead.  33.091  tons.  Value, 
all  ores  five  months.   $11,382,360. 

The  large  producing  Bertha  .\  mine,  at 
Webb  City,  has  closed  down.  The  Ameri- 
can Z.,  L.  &  S.  Co.  is  running  its  mill,  with 
its  mining  ground  leased  for  working  in 
the  upper  levels.  This  leaves  practically- 
only  one  large  mill  in  the  older  camps  in 
operation,  the  Mutual,  at  Oronogo.  In  all 
of  Jasper  County,  Mo.,  less  than  a  half 
dozen  mills  are  regularly  in  operation,  out- 
side of  the  new  Waco  field. 

PlatteBville.   Wis.,  May  31 — Blende,   basis 

60'",  zinc.  $44  base  for  premium  grade 
and  $42.50  base  for  high-lead  grade. 

Lead  ore,  basis  80%   lead,   $.'i6  per  ton. 

Shipments  reported  for  the  week  are  2015 
tons  blende,  189  tons  galena,  and  568  tons 
sulphur  ore. 

For  the  year  to  date  the  totals  are  41.798 
tons  blende.  2088  tons  galena,  and  5532 
tons  sulphur  ore.  During  the  week  3026 
tons  blende  was  shipped  to  separating 
plants. 

Other  Ores 

Molybdenum    Ore — No    business    reported. 

Tungsten  Ore — .\  fair  business  was  done, 
mainly  in  Chines^e  ore.  which  was  sold  at 
$7  per  unit  for  ore  on  the  spot  and  at 
slightly  higher  figures  for  futures.  It  is  now 
reported  that  China  will  not  sell  any  more 
at  less  than  $s  per  unit.  High-grade  ore 
is  quoted  at  $9010.  with  $11@12  asked  for 
some  of  exceptional  quality. 


1024 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  23 


Pjrtt»« — Spanish  pyrites  is  quoted  at  20c. 
per  unit  for  furnace  ore  and  18c.  for  un- 
broken ore,  ai.f..  New  Yori\  or  other  At- 
lantic port.     Unchanged. 


Iron   Trade   Review 

PITTSIU  K(.ll — June    3. 

The  l.i."!t  werk  h.is  witnessed  .idditional 
though  slow  prosress  in  the  improvement 
In  steel  demand  that  characterized  the  fort- 
night preoedinp.  In  practically  all  descrip- 
tions of  finished-steel  products  the  buyinp 
Is  heavier.  There  is.  however,  little  hroad- 
eninp  in  the  scope  of  demand,  buying  being 
confined  largely  to  the  same  qu.irters  as 
formerly,  ."o  that  buying  ag.iinst  large  con- 
struction projects  is  still  conspicuous  by  its 
smallness.  if  not  by  a  complete  absence. 
There  are  reports,  however,  that  matters 
are  improving  in  that  direction,  and  in 
some  quarters  the  belief  is  entertained  that 
within  a  few  months  there  will  be  a  marked 
increase  in  construction  work.  It  is  con- 
siderefi  remarkable  that  there  is  as  much 
demand  for  steel  aa  is  apparent,  when  so 
little  is  going  into  large  construction  un- 
dertakings. Much  work  of  this  description 
Is  in  pro.'ipect — work  that  has  been  defi- 
nitely planned  and  estimated  on.  according 
to  the  testimony  of  building  firms  and  steel 
fabricating  shops. 

As  to  buying  of  railroad  material,  there 
are  no  favorable  prospects  for  the  current 
year.  Possibilities  of  railroad  expansion 
and  Improvement  are  almost  limitless.  The 
governing  factor  will  oe  the  conditions  Con- 
gress is  about  to  decree  as  to  railroad 
oper.ation  in  future. 

Formal  reduction  or  genentl  decline  in 
the  steel  market  in  the  near  future  is  now 
regarded  as  improbable  in  practically  all 
quarters.  Predictions  made  by  many  ob- 
8er\'ers  late  in  March  and  in  April  that 
there  would  be  "another  reduction  in  June" 
are  universally  admitted  to  have  proved 
Incorrect 

Pl»  Iron-  Production  of  merchant  pig 
iron  seems  to  be  adjusted  at  last  to  con- 
sumption, if.  Indeed,  current  consumption 
Is  not  in  excess  of  production.  Furnaces 
have  light  stocks,  and  many  consumers 
who  had  large  stocks  two  or  three  months 
ago  have  reduced  them.  Sales  are  some- 
what greater,  but  are  still  confined  to  smftll 
Individual  lots,  for  early  delivery  Now 
and  then  there,  is  an  exception,  .as  in  the 
case  of  a  large  malleable  foundry  interest 
on  the  lake  front,  which  recently  bought 
2000  tons  of  malle.able  from  four  furnaces. 
deliveries  over  a  period  of  several  months. 
Though  there  Is  some  shading,  the  market 
In  general  is  quot.able  at  M.ar  21  prices, 
at  furnace:  Bessemer.  $27. 9.')  ;  basic,  12.')  75  ; 
malleable.  J2S.2S  to  J27.25  :  foundry, 
$2S  7.1  :  forge,  l2.i.7.S,  freight  from  Valleys 
to  Pittsburgh  being  11.40,  but  one  furnai'e 
with  only  jl.in  freight  to  IMttshurgh  also 
quotes  these  prices.  W.  P.  Snyder  &  Co. 
report  .averages  prices  for  M.iy.  based  on 
actual  sales,  at  127.95  for  bessemer  and 
125  7.1  for  basic,  at  Valley  furnaces.  On 
foundry  Iron  the  average  quotation  In  May 
was  126.75.  Valley. 

8leel — There  Is  no  Improvement  In  billets, 
which  are  sluggish,  but  sheet  bars  show 
more  actl\'ity.  One  or  two  sheet-bar  con- 
tracts have  been  made  for  cleliverj  over 
about  three  months,  but  in  general  tho  buy- 
ing Is  for  delivery  as  soon  as  ittcan  bo 
made,  generally  within  a  w<-ek  'r  two. 
There  Is  a  report  that  some  mills  are  con- 
sidering the  making  of  an  advance  in 
billets,  from  the  present  J3«  .".0  to  141.  In 
recognition  of  recent  criticism  of  finished- 
steel  prices,  that  they  were  loo  much 
above  billets.  Sheet  bars  rem.ain  <niolnhIe 
at  t42.  slaha  at   |41,  and   rods  at   $62. 

FerromAngnnetie — It  Is  somewhat  more 
difficult  to  pick  up  resale  80';  ferroman- 
ganese,  Indlnilng  that  there  Is  llltl«'  rhnnre 
of  shading  the  prices  rrr.-nily  tiuoted.  $110 
«I15.  delivered  Kurnjir.  s  continue  to 
quote  $l.iO,  but  of  roiirs.'  this  (|uo'ntion 
Is  nominal.  Though  Imiiorl-d  la  not  closely 
quotable.  It  could  lie  had  at  If^g  than  this 
piioe  at  any  rate.  Splegelelsen  remains 
nominal  at  al>out  $]30  3&.  delivered,  for 
resnio    I'    PT  eont 


negotiations  have  started  for  twelve- 
month contracts  to  date  from  July  1,  but 
nothing  is  definite.  Production  in  the  Con- 
nellsville  and  Lower  Connellsville  region  is 
running  at  about  lOn.ooi)  tons  a  week,  about 
half  by  merchant  ovens  and  halt  by  fur- 
nace ovens. 


MONTHLY 

AVERAGE  PRICES  OF  METALS 

Silver 

Nc  w  York 

Lcndon 

1917 

1918 

1919 

1917 

1918   I   1919 

Jin 

Feb 
M»r 
April 
^lay... 
June.. . . 

July 

Aue... 
Scpi  ... 

Oct 

Nov 

»« 

75  fi.-sn 
77.585 
7.1    SB  1 
73.875 
71.745 
76.971 
79.010 
SS.407 
100.740 
87.332 
85.891 
85.960 

85.716 
HS  n>2 
95  .llr. 
99.50.'. 
99  500 
99  62.'. 
100.292 
101.135 
101.125 
101    125 
101.125 

lOI    125 
101    125 
101    125 
101    125 
107.135 

.37.742 
111  410 
if.  9r.:i 
37  940 
39  065 
40.110 
43.418 
50.920 
44  324 
43.584 
43  052 

44  3.'.r. 
42.792 

47  2I5 

48  980 
4S.875 
48.813 
49.077 
49.500 
49.500 
48.969 
48  492 

48  438 

48.027 
48  171 
48  886 
52.104 

Your 

81.417 

96  772 

40  851 

47  51 6| 

New 

York 

London 

Copper 

fc.lectrol>llr 

standur.l 

Electrolytle 

1918 

I'.iili 

1918 

1  il  Kl 

1918 

19.9 

Jan 

Feb. 

Mar 

April 

May 

June 

July... 

Aug. 

Sept. 

Oct 

Nov... 

Dec. 

23   500 
23   500 
23   500 
23   500 
23.500 
23   500 

25  904 

26  000 
26  000 
26  800 
26  000 

la) 

(0) 
16.763 

u.s.'.e 

15.2(6 
15.864 

110.000 
110.000 
110.000 
110  000 
110  000 
110  000 
119  913 
122.000 
122  000 
122  000 
122.000 
118  447 

92  238 
78  700 

76  821 

77  300 
77.767 

125.000 
125  000 
125.000 
125  000 
125  000 
125.000 
134.913 
137.000 
137  000 
137.000 
137.000 
133  167 

106  619 
95  700 
82  071 
82  200 
81.227 

Year 

24  628 

115   530l 

130  607 

(o)  No  Market. 


Tin 

New 

Yoik 

L,ondon 

1918 

1919 

1918 

1919 

JaDuary 

February 

March 

S5  600 
92.000 

(«) 

(a) 

(a) 

67  702 

66  801 

67  9.34 
72  600 
72  500 

293.227 
311   525 
318.875 
329.905 
364.217 
331  926 
360.347 
380.900 
343  906 
335  543 
323  650 
267  736 

248  557 
223  963 
236  843 

September 

November 

December 

Av   ypar 

(0) 

330   138 

(a)  No  average  computod. 


Lead 

New  York 

St.   Loulfl 

London 

1918 

1919 

1918 

1919 

1918 

1919 

January.  . . 
February.  . 

March 

April   

May 

June 

July 

Auffuat..    . 
aeptembcr 
October      . 
NovpmlMT 
Decern  tMT... 

6  782 

6  973 

7  20 
6  772 

6  Slf 

7  61 
H  03.1 

5  0.«1 

8  050 
8  05C 
8  060 

6  564 

5  433 
5.057 

6  22« 
4  983 
6.0U 

6  684 

6  89r 

7  09 
6   70 

6  704 

7  51 
7  75C 
7  75C 
7. 750 
7,760 
7. 750 
6.334 

6   3I« 
4.78 
4  99! 
4  722 
4.77: 

29  00 
29  00 
29  00 
29  00 
29  00 
29.00 
29  00 

39  00 
29.00 
29  00 
31   30 

40  00 

37  227 
28  676 
37  962 
24  888 
33.853 

Year 

7  41,1 

7  J23 

30.10 

Spelter 

.New  York      1 

.St      I.OUlj.         1 

London 

1918 

1019 

1918 

1910 

7  932 
«  273 
6  1.50 
6    114 
«  1179 

1018 

1919 

January  . 
February 
March  . 
April 

^fay 

Juno  .... 

July 

AuKUflt 

September 

October  . 

November 

December 

7   836 
7  814 
7  461 

6  K90 

7  314 

8  021 
8   688 

8  985 

9  442 
H  801 
8  401 
»    163 

8    1.'.9 

7  7n 

6  623 
•  600 
6  465 
A.429 

7  661 
7  ai9 
7  2>ir. 

6  71,-. 

7  114 

7  791 

8  33." 

8  635 

9  093 
8  461 
8  141 
7   813 

54  000 
14   000 
•.4   000 
'■4   0<Ui 
'.4  000 

^4  000 

54  Olio 
64  000 

)4  000 
64.000 

14.100 
66. 060 

54   180 

66  046 
46  150 
38  600 
36  118 
35.477 

Year 

7  mio 

New  York  and  Rt    l,<rul»  q\iota 

I.ondon,  pounds  nefUlMI  per  long  ion 

No.  2 

Ptt  Iron, 

lleiwemert 

lln«'   ; 

F..undry 

I91X 

Uil'i 

ll.l. 

1  1919 

Jamury 

»37  3.'. 

111  BO 

t" 

132  40 

Frbniary 

March 

37   2'. 

33  6(1 

33  40 

37   3.^ 

33  64 

3,1    ■.  . 

29  12 

April 

in  15 

30  36 
39.36 

33  ■..;, 

■  l.i    9'. 

38   16 

Nfay 

10   30 

37   16 

34   (XI 

38.15 

34   ir 

33   40 

34  40 

. .   - 

.13   46 

34  411 

31  40 

34  40 

34  40 

36  40 

34  40 

88  40 

14  411 

70 

36  40 

^mr 

_' 

$34  45 
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49 
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Kennecott  

36 

841 
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14 
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Utah  Copper 
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FIG.   1.     PALMA  RANCHO  AT  SAN  AUGUSTIN,  WITH  "SALTPETER  WORKS"   IN  REAR 

Saltpeter  in  Guatemal? 


By  HOYT  S.  gale 


The  making  of  saltpeter,  or  nitrate  of  potassium, 
termed  "salitre"  in  Spanish,  is  an  old  industry 
among  the  natives  in  various  parts  of  Guatemala.  It 
is  not  knotvn  tvhen  or  hoio  this  industry  started,  but 
the  suggestion  has  been  advanced  that,  as  the  use  of 
guyipoiuder  made  from  saltpeter  is  so  closely  identi- 
fied with  religious  ceremonies  among  the  Guatema- 


lans and  similar  native  races,  the  technique  of  its 
manufa:ture  may  have  been  brought  by  the  early 
churchmen  from  the  Old  World.  Saltpeter  is  made 
in  Guatemala  from  the  teachings  of  soils  about  the 
native  villages,  the  work  of  separating  and  refining 
this  salt  being  performed  mostly  by  women.  The 
amount  of  saltpeter  vroduced  in  this  way  is  small. 


CRUDE  fireworks  made  from  the  old-fashioned  black 
powder  are  employed  almost  universally  among  the 
Central  and  South  American  native  races  as  an 
accompaniment  to  the  celebration  of  festivities  and  cere- 
monials of  all  kinds,  and  the  opportunity  for  their  use 


is  frequent.  The  popping  and  banging  of  cohetillas, 
which  are  a  kind  of  firecracker;  bombas,  and  quetas, 
which  are  bombs  or  rocket-like  affairs  made  of  bamboo 
canes  in  the  shape  of  an  ordinary  skyrocket,  may  be 
heard  almost  daily  in  many  of  the  la'- —  towns  or  cities. 
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Most  of  the  powder  employed  in  the  manufacture  of 
these  fireworks  is  made  from  saltpeter  produced  locally, 
combined  with  native  sulphur  and  ordinarj'  charcoal. 
The  quantities  of  such  powder  made  locally  must  be  con- 
siderable, judging  from  its  almost  constant  use.  but  no 
statistics  showing  the  amount  are  available. 

The  handling  and  use  of  explosives,  including  the  man- 
ufacture of  black  powder  and  of  saltpeter,  are  under 
strict  governmental  control  in  Guatemala.  The  making 
of  saltpeter  is  commonly  referred  to  as  a  government 
monopoly,  as  each  operator  in  this  industry  is  required 
by  law  or  regulation  to  obtain  a  license.  The  cos  of 
such  license  was  said,  in  July,  1917,  to  be  5  pesos  (about 
12}c.  U.  S.  money)  a  month.  Another  requirement  was 
that  al'  the  saltpeter  made  must  be  delivered  to  the  Ad- 
ministrador  de  Rentas  in  each  department  or  province, 
by  whom  a  price  fi.xed  by  the  government  is  paid.  Only 
one  grade  is  recognized  officially,  namely  the  best  grade 
of  refined  saltpeter  made  locally,  but  the  purity  of  the 
native  product  varies  greatly.  In  1917  the  price  paid 
by  the  government  was  stated  to  be  3  pesos  (about  7ic. 
U.  S.  money)   per  lb.,  for  the  refined  saltpeter  crystal. 

Reports  of  the  making  of  saltpeter  have  come  from 
various  parts  of  Guatemala.  Special  attention  has,  how- 
ever, been  directed  of  late  to  the  production  at  the  little 
town  of  San  Augustin,  in  the  Department  of  Progreso, 
and  at  other  places  near  by  in  the  valley  of  the  Motagua 
River.  This  includes  a  small  production  apparently  made 
intermittently  in  the  towns  of  El,  Rancho  and  Zacapa, 
and  possibly  in  other  neighboring  settlements.  Produc- 
tion has  also  been  reported  in  other  parts  of  the  country, 
at  Antigua,  Occidente,  and  in  the  neighborhood  of  To- 
tonicapan,  which  is  15  or  20  miles  northeast  of  Quezal- 
tenango.  Less  definite  reports  state  that  saltpeter  is 
also  made  "somewhere  beyond  Tacana,  down  on  the  Pa- 
cific Coast." 

Saltpeter  MANUFACTimEO  During  Dry  Season 

The  procedure  followed  in  the  manufacture  of  salt- 
peter at  San  Augustin  is  essentially  the  same  as  that  at 
other  places  in  the  country.  Its  manufacture  is  carried 
on  principally  in  the  dr>'  season,  which  usually  extends 
from  November  to  May.  My  visits  to  San  Augustin  were 
made  in  the  latter  part  of  July,  1917,  and  were  thus  in 
the  rainy  sea.-ton.  Heavy  showers  occurred  frequently, 
usually  every  afternoon  or  night,  although  occasionally 
it  did  not  rain  for  two  or  more  consecutive  days.  As 
these  rains  are  usually  torrential,  and  drench  the  soil, 
they  wash  away  most  of  the  soluble  salts  from  the  sur- 
face; but  an  soon  as  the  ground  begins  to  dry  again  there 
are  many  places  in  which  an  efflorescence  of  salts  may  be 
found.  The  crops  of  such  salt.s  are  undoubtedly  much 
more  abundant  in  the  dry  season  than  during  the  rains. 

The  most  surprising  point  developed  by  the  inquiry 
into  the  Guatemalan  saltpeter  industry  is  the  detail  and 
exactness  with  which  the  diflerent  steps  of  the  process 
are  carried  out.  Knowledge  of  the  details  apparently 
ha.s  been  handed  down  from  generation  to  generation  as 
a  family  inheritance,  and  with  most  of  its  posse.s.sors 
this  knowledge  is  guarded  jealously  as  a  family  secret. 
In  almost  every  case  the  operators  are  the  women  of 
the  family. 

The  view  given  in  Fig.  1  shows  n  typical  native  hut  in 
San  Augustin,  with  the  "saltpeter  works"  in  the  rear. 
The  leaching  ami  boiling  are  done  under  the  shelter  of 
a  thatched  roof,  and  the  pile  of  soil  is  that  thrown  out 
after  former  ieachings.     The  earth  was  obtained  from 


the  yard  at  the  side  of  the  hut,  according  to  the  method 
that  is  described  as  follows: 

The  raw  material  with  which  the  manufacture  of  salt- 
peter is  started  is  the  soil  from  the  yards  and  roads  in 
the  vicinity  of  the  native  dwellings.  This  is  gathered 
by  sweeping  from  the  surface  the  loose  soil  particles  and 
saline  efflorescence  that  appears  most  conspicuously  dur- 
ing the  dry  season.  The  ground  is  sometimes  scratched 
to  shallow  depth  with  the  large  knives  called  machetes, 
and  the  soil  thus  loosened  is  included  in  the  sweepings. 
Earth  that  has  been  leached  and  thrown  aside  becomes 
recharged  with  nitrate  salts  and  can  be  reworked  in  the 
same  way  as  the  first  gatherings,  that  is,  by  sweeping 
up  the  loose  surface  layers.  Material  can  be  preserved 
from  *he  leaching  of  the  rainy  season  under  cover  of  a 
tight  roof,  and  so  may  be  worked  at  any  season.  That 
from  the  earth  floors  inside  the  huts,  especially  about 
the  fireplaces,  is  used  in  this  way. 

Wood  Ashes  Used  in  Leaching 

A  charge  of  sweepings,  gathered  as  described  above, 
is  poured  out  on  the  floor  of  the  small  inclosure  where 
most  of  the  work  is  carried  on.  The  first  step  in  the 
procedure  is  the  addition  of  wood  ashes.  These  are 
mixed  drj'  in  a  proportion  of  about  two  measures  of 
earth  to  one  of  wood  ashes.    The  charge  is  then  packed 
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into  the  leaching  pots.  These  are  large  earthenware 
pans,  al)out  2  ft.  in  diameter  and  8  in.  deep.  They  are 
of  ordinary  red  burned  clay,  unglazed,  and  are  of  local 
manufacture,  being  the  same  as  the  larger  pots  used  for 
household  cooking.  The  leaching  pots  are  perforated  in 
the  bottom  with  a  half  dozen  or  more  round  holes,  so 
that  the  liquor  may  drain  out.  Before  the  soil  is  put 
into  the  pots,  these  holes  are  covered  with  a  piece  of 
palm  matting  that  acts  as  a  coarse  filter  to  prevent  the 
.soil  from  wa.shing  through.  The  ching  pots  are  ar- 
ranged on  a  low  pole  bench  directiy  over  similar  pots 
with  solid  bottoms,  placed  to  catch  the  solution  as  it 
drips  through. 

Fig.  2  is  a  nearer  view  of  the  same  saltpeter  works 
.■^hown  in  the  first  photograph,  including  some  if  the 
native  saltpeter  makers,  who  are  showing  the  visitors 
where  the  saltpeter  has  again  become  rich  in  earth  that 
has  previously  been  worked.  Some  of  the  earthenware 
pots  used  in  .saltpeter  making  may  be  seen  at  the  left 
and  the  bundles  of  twigs  used  to  sweep  the  earth  stand 
at  the  corner  of  the  hut.     The  gourd  cups  held  by  the 
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women  are  the  dippers  used  in  transferring  or  dipping 
the  solutions. 

Crude  System  of  Concentration  Practiced 
BY  Evaporation  of  Solutions 

The  first  step  in  the  leaching  process  is  to  pour  old 
liquor,  saved  from  previous  crystallizations,  over  the  dry 
earth  and  ashes  in  the  upper  pot.  The  liquor  is  added 
gradually  until  it  saturates  the  mixture  and  begins  to 
drip  through.  After  an  hour  or  two,  fresh  water  is 
added,  and  this  gradually  diminishes  the  density  of  the 
filtered  solution.  At  this  stage  a  fresh  egg  is  placed 
in  the  solution  that  collects  in  the  pan  below,  which 
serves  as  a  sort  of  hydrometer,  giving  an  indication 
from  time  to  time  of  the  relative  density  of  the  solu- 
tion. At  first  the  egg  floats  high,  but  it  settles  as  the 
density  of  the  liquor  decreases  with  the  addition  of  fresh 
water.  When  the  egg  hydrometer  is  almost  submerged, 
no  more  fresh  water  is  added,  and  after  the  drippings 
have  practically  stopped  the  liquor  collected  in  the  lower 
pot  is  withdrawn. 

The  liquor  thus  obtained  is  transferred  to  a  pot  capa- 
ble of  withstanding  fire,  and  is  concentrated  by  slow 
boiling.  While  boiling  continues,  several  sprays  of  fresh 
green  leaves  are  gathered  in  the  yard  near  by  and  throwTi 
into  the  solution.  The  leaves  are  said  to  assist  in  the 
formation  of  crystals.  The  plant  used  is  called  mosote 
de  citio,  although  pinon  or  cuanlote  are  said  to  serve 
the  same  purpose.  These  are  common  native  plants. 
When  small  crystals  form  on  the  back  of  the  gourd  used 
to  stir  and  dip  the  solution,  the  desired  stage  in  the  evap- 
oration is  approaching,  and  final  tests  are  made  by 
dripping  the  hot  solution  from  the  gourd  to  the  cold 
blade  of  a  steel  machete  and  observing  the  formation  of 
the  crystals.  When  it  is  found  that  these  drops  solidify 
quite  rapidly  with  cooling,  the  cooking  is  stopped  by 
drawing  out  the  fire.  The  hot  solution  is  filtered 
through  cloth  into  a  second  pot,  care  being  taken  to 
save  the  drippings  and  rinsings,  which  are  returned  to 
the  system.  The  liquor  is  then  allowed  to  stand  undis- 
turbed over  night,  when  it  cools  and  deposits  a  crop  of 
crystals. 

First  Stage  of  Process  Results  in  Granular  Mass 
of  Impure  Crystals 

The  crop  obtained  at  this  stage  is  a  granular  mass 
showing  cubes  of  the  chlorides  of  potassium  and  sodium 
and  the  elongated  needle-like  crystals  of  nitrate  of  potas- 
sium. This  product  contains  a  considerable  amount  of 
sulphates  and  other  impurities,  and  is  not  ordinarily 
marketable.  It  must  then  be  put  through  a  second  or 
refining  process,  which  resembles  in  a  general  way  the 
leaching  operation  just  described. 

The  crystals  derived  from  the  first  leachings  are  re- 
dissolved  in  the  smallest  amount  of  pure  water  that  will 
take  them  up.  For  this  operation  pure  water  is  sought, 
by  preference  rain  water.  The  whites  of  several  eggs 
are  added  to  the  pot  filled  with  this  solution,  and  the 
whole  is  placed  over  a  fire  and  boiled.  The  coagulation 
of  the  egg  albumen  with  cooking  gathers  the  suspended 
impurities  and,  on  settling,  clarifies  the  solution.  The 
boiling  is  continued  until  nitrate  crj'stals  form  quickly 
in  cooling  test  drops,  when  the  solution  is  again  set 
aside  over  night  to  deposit  a  crop  of  crystals.  If  suc- 
ces.sfully  done,  the  step  should  yield  pure  nitrate  of  po- 
tassium in  characteristic  needle-shaped  crystals,  the  best 
being  perfectly  white.    The  grade  of  the  final  product  is 


usually  judged  from  the  color  and  the  perfection  of 
crystallization. 

A  byproduct  frequently  obtained  from  this  process, 
and  locally  supposed  to  be  common  salt,  is  at  times  sep- 
arated and  sold  for  stock  and  even  for  table  use,  but  its 
recovery  is  often  neglected.  Most  of  the  salt  thus  re- 
covered is  yellowish  and  moist,  suggesting  impurities. 
Potassium  salts  are  likely  to  be  present  in  such  a  proauct, 
because  of  the  wood  ashes  that  are  used  in  the  process 
of  recovery  of  the  nitrate.  The  amount  of  this  by- 
product salt  obtained,  however,  is  so  small  that  it  is  of 
little  practical  consequence. 

Residues,  rinsings,  old  liquor,  and  skimmings  are  all 
poured  on  the  floor  of  the  small  inclosure  in  which  the 
leaching  and  boiling  are  done,  and  are  therefore  saved 
to  be  reworked  with  later  charges.  The  earth  from 
which  the  salts  have  been  extracted  is  thrown  on  the 
floor  or  piled  over  the  edge  of  the  walls  surrounding 
the  inclosure. 

Small  Production  of  Saltpeter 

A  small  plant  like  the  one  represented  in  the  illustra- 
tions is  said  to  produce,  when  regularly  worked,  about 
4  lb.  of  saltpeter  a  day,  but  operations  are  seldom  con- 
ducted for  more  than  five  days  in  a  week.  A  production 
at  one  of  these  plants  of  100  lb.  a  month  is  reported. 
During  the  dry  season  from  20  to  25  women  are  engaged 
in  the  production  of  saltpeter  about  San  Augustin,  the 
estimated  average  production  being  about  20  lb.  each  a 
month.  Most  of  the  production  is  made  during  the  dry 
season,  from  December  to  April,  inclusive,  probably  at 
least  five  months  in  the  year,  although  some  saltpeter  is 
made  during  other  seasons.  Thus  the  production  from 
this  town  is  perhaps  not  more  than  one  ton  of  refined 
saltpeter  a  year,  if  it  amounts  to  as  large  a  quantity 
as  this. 

Samples  of  the  earth  from  the  yard  about  the  salt- 
peter works  described,  from  a  small  boring  made  in  the 
yard,  and  from  the  materials  used  in  various  stages  of 
the  process,  have  yielded  the  analytical  results  shown  in 
the  accompanying  table.  The  first  was  a  thin  scraping 
fi-om  the  surface  of  soil  in  the  open  yard  near  one 
of  the  native  huts  in  San  Augustin.  It  being  the  rainy 
season,  the  soil  was  undoubtedly  much  leaner  in  soluble 
constituents  than  it  would  have  been  at  other  times. 

.WALYSIS  OF  SAMPLE  COLLECTED  IN'  A  YARD  AT  SAN  AUGUSTIN* 
\V.  B.  Hicks,  Analyst 

lampic  as  clrliverpci  at  the  laboratory  5.30  per  cent 
(obtained  by  drying  at  100-105°  C.) 


Chemical  Determinations  Calculated  Salts 

1.49  KNO, 2.43 

1.49  KCi 1.05 

1.51  NaCl 1.65 

CO, 14  Na,C03 25 

Undetermined 2 .  09  Undetermined  (u) 1.33 


NO, 


Sum. 


6   72 


(a)  Qualitative  tests  indicate  that  the  undetermined  portion  consists  largel,\- 
of  sodium  sulphate,  calcium  sulphate,  and  organic  matter. 

Predominance  of  Potassium  Over  Sodium 

The  predominance  of  potassium  over  sodium  found  in 
Sample  34  would  be  unusual  in  a  natural  deposit  of 
mineral  salts,  and  is  thought  to  be  due  ,sither  to  the  ef- 
fect of  organic  matter  that  had  decomposed  in  this  soil, 
or  it  may  be  the  result  of  long-continued  accumulatior 
of  wood  ashes  both  from  domestic  fires  and  the  use  oi 
ashes  in  the  extraction  of  the  saltpeter. 
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An  auger  boring  put  down  in  this  yard  yielded  three 
more  samples,  as  shown  herewith.  Fig.  3  shows  the 
manner  in  which  these  were  taken. 

ANALYSE.SOF  SA.MPLE3  COLLECTED  BY  ALGEK  BOHINO  I.V  A  YARD 
AT  SAN  AUGUSTIN 
W.  B.  Hicks,  Analyst 


Depth 
I  to  6  in. 
6  in.  to  I  ft. 
I  ft.  to  Ht,  9  i 


;uTO  per  rent,  of  sample  as  cli-livered  at 

laboratory   (obtained  hy  drvina   at 

IOO-I05T) 

2  52 

4  55 

3.84 


.TSIS    OP    WATER-SOLIBI.B     loRTIO.VS     EXPRESSED    A8    PER    CENT. 


or    PRIRn     SAMPLB 


Chemical  Deui 


Calculated  .Salts 


22 


23 


NO, 
CI   . 

UnJetermined  0.96 


0.02 
0  23 
0.21 


0.31  0.12 
0  18  0.22 
0  57     0  35 


K\(), 0.03 

KCI. 0.65 

K,CO, 0.18 

Na,CO, 0.18 

Undetcrminrd  (o)  0.49 


0.25 
0.44 
0.05 
0.33 


.Sum. 


1.74     1.19 


1.74 


Total  soluble 
salts  (dri  <l 
at  I80°C)..    1.42 

('i)  Qualitjitive  ti'st,-*  indicate  that  the  und('t«>rmined  portion  consi9ti<  largely 
<•(  sodium  suiphate. silica  and  organic  matter. 

These  samples  contain  only  small  amounts  of  soluble 
salts,  and  little  nitrates,  and  are  not  representative  of 
the  material  generally  used  in  the  saltpeter  works.  The 
supply  of  earth  obtained  for  that  purpose  usually  con- 
sists of  sweepings  or  thin  scrapings  taken  only 
from  the  surface  of  the  ground.  Analyses  of  these  sam- 
ples, however,  furnish  evidence  that  nitrates  exist  to  a 
depth  of  nearly  two  feet,  and  throw  some  light  on  the 
distribution  of  salts  in  the  soil.  Thus,  in  summary,  the 
surface  materials  (Sample  No.  34)  contain  6.72%  solu- 
ble salts;  the  first  6  in.  below  the  surface,  1.42';^. 
Whether  the  decrease  in  soluble  salts  continued  with 


Vin.  3.     .SAMPLING  .son,  IN  THE  YAKU  AT  .SAN  AUGUSTIN 
HY  MF.AN.S  OF  A   HAND  AUGER 

depth  is  a  matter  of  conjecture,  as  the  boring  was 
stopped  hy  rock  or  a  layer  of  hardpan  which  it  was 
found  impracticable  to  penetrate.  Possibly  the  soluble 
portion  of  this  soil  is  much  lessened  during  the  wet  sea- 
.son  becau.ie  of  percolating  waters  and  the  fact  that  sur- 
face cfHorescencPs  are  repeatedly  wa.shed  away.  It  seems 
likely,  however,  that  the  average  .salt  content  of  this 
firmly  compacted  ground  doe.s  not  vary  greatly  from 
sea.-jon  to  season,  except  at  the  immediate  surface,  and 
that  the  supply  of  ."soluble  salts  is  continually  being  re- 
plcni.thed  as  a  result  of  decomposition  of  soil  minerals 
and  organic  matter.  During  the  dry  season  this  store 
of  soluble  material  ia  drawn  to  the  surface  in  solution  by 
capillarity,  where,  as  a  result  of  evaporation,  it  accumu- 
lates as  a  saline  incrustation. 


Sample  33  con.sists  of  thin  scrapings  from,  the  sur 
face  of  a  pile  of  soil  and  ashes  thrown  out  from  formei 
leachings  from  the  saltpeter  works  as  shown  in  Fig.  2 
It  is  said  to  have  regenerated  nitrate  or  saltpeter  ant 
shows  by  analysis  the  following  composition: 

ANALYSIS  OF  SV.Ml'LE  COLLECTED  KKO.M   OLD  SALTPETF.U 

WORKS,  SAN  AUGUSTI.VE 

W.  B.  Hicks,  Analyst 

Field  Sample     Moisture  in  sample  as  delivered  at  the  laboratory,  5.30  per  -,., 

.No.  33  (obtained  by  drying  at  100-105°  C.) 


Chemical  Determinations 

K 1.57 

NO, 1.14 

CI 1.20 

CO, II 

Cndetei-mined 2.  98 


Calculated  Salta 

KNO, 

KCI 

Naa 

Na,CO, 

Undetermini  d 


Total  soluble  t 
at  180°  C). 


ilts  (ilried 


.Sun 


I    86 


2  62 
7  00 


These  results  show  that  the  material  that  has  been 
formerly  leached  contains  roughly  the  same  amount  of 
soluble  salts  and  a  little  less  nitrate  than  do  the  thin 
scrapings  from  the  yard ;  and  in  some  measure  they  con- 


I  ";      1       COLLECTION    OF   SURFACE   .SOIL    FROM    A    .MOIST 
RROWN  SPOT  TN  THE  ROAD  AT  EL  RANCHO 

firm  the  statement  that  the  leached  earth  gradually  be- 
comes recharged  with  nitrates  and  ready  to  be  worked 
again.  In  addition  to  the  constituents  determined,  the 
sampl'3  contains  a  considerable  amount  of  sodium,  cal- 
cium, sulphates,  and  organic  matter,  and  so  the  undeter- 
mined portion  probably  consists  largely  of  sodium  sul- 
phate, calcium  sulphate,  and  organic  matter.  A  sample 
of  the  mixture  of  earth  sweepings  and  wood  ashes.  e.\- 
actly  as  this  was  prepared  for  a  charge  in  the  leaching 
pot  at  the  beginning  of  a  saltpeter  run,  was  also  taken, 
and  gave  the  following  results: 

.WM.YSIS  (IF  SAMPLE  COLLECTED    AT    A     SALTPETER     WORKS 

SAN   AUGUSTIN 

W.  B.   Hieks.  Analyst 

FicM  s,„„ple     Moisture  in  «,n,ple  a,  delivere,!  at  the  laboratory.  1  S3  ,«.r  cent 

■^"   '^  (obtained  by  drying  at  100-105°  C.) 


\NAi.r«i«   iir    w. 


i:;:i.. ned, 


iTEB-miLtill.H     PORTIONR     Fr<CPRK8.<IRD    AS    P«H    CENT 
OP    DRIED     BAMPUi 


1  09 
54 

2  06 


KNO, 

KCI 

K.CO, 


Calculated  Salt* 


1  57 

2  29 


2  04 
6  47 


r-<l  portl 


■  largely 


Total  soluble  salu  (dried  Sum 

at  180"  C.) 4  47 

(i)  Qualitative  tests  indicate  that  the  undet.< 
of  sulphates  and  organic  matter 

The  results  indicate  that  an  unneces.sarily  large  pro- 
portion of  wood  ashes  was  u.sed  in  the  charge,  because 
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potassium  is  present  in  considerable  excess  over  that 
necessary  to  combine  with  the  nitrate  radical.  It  is  pos- 
sible that  the  procedure  followed  in  the  present  instance, 
and  out  of  the  regular  season  of  operation,  did  not  have 
exactly  the  same  effect  that  it  would  have  had  on  mate- 
rials collected  from  a  more  abundant  crop  of  salts  from 
the  soil  during  the  dry  season. 

The  salts  that  began  to  crystallize  in  the  cooling 
liquor  obtained  by  leaching  this  mixture  were  chiefly 
cubes,  suggesting  potassium  chloride  or  sodium  chloride. 
Further  cooling  doubtless  would  have  brought  down  the 
crop  of  potassium-nitrate  needles. 

A  representative  sample  brought  from  these  saltneter 
works  during  the  regular  season  of  manufacture  shows 
the  general  composition  of  the  ordinary  refined  product. 


.ANALYSES  OF  REI'I.VED  SALTPETER  FRO.M  CHATEMALA 


Stilhvell  &  Gliidding,  N 


Description 
"White"  crystals 
"Yellow"  cr.vstal.s 


!  York,  Analysts 

Per  Cent-  of  .Sample 
Moisture 
I    50 


i  DeliviTod 

Insoluble 

0    I? 

0  34 


ANALYSIS     OP     WATER-SOLUBLE     PORTION      EXPRESSED       .\S      PER      CENT. 


OF    DRIED    SAMPLE 


Chemical  Determinations 


SO... 
Unde 


I 

38.67 
60.81 
0.25 
0.06 
0.02 


38.33 
56  15 
3.68 
0.25 
0.25 


KNO,. 

NaNO, 
KCI... 
K,SO, 


Calculated  Salts 
I 


99  II 
0.05 
0   53 


90  66 
0  77 
7.74 
0  45 


Total  soluble 
(dried  at  150° 
C.) 99.81      99   66 

These  analyses  have  been  recalculated  from  the  origi- 
nal statement  to  conform  with  the  tables  given  of  other 
analyses. 

The  description  or  saltpeter  making  at  San  Augustin 
doubtless  fairly  represents  the  processes  used  at  other 
places  in  Guatemala.  The  analytical  data  obtained  at 
this  place  were  not  wholly  satisfactory,  owing  to  un- 
favorable weather  conditions  at  the  time  the  investiga- 
tion was  made.  Some  tests  made  at  other  localities  serve 
to  throw  a  little  more  light  on  the  subject  of  the  dis- 


Fli;.    .-..      THE  COLL,KCTlUN   U¥  SA.Ui'I-Ea   47    AXD   4,S,   FKiiM 

MOIST.  DARK-BROWM  EARTH  FROM  ROADSIDE 

IX   EL,  RANCHO 

tribution  and  character  of  the  salts  in  the  soils  about  the 
native  villages,  and  are  briefly  reviewed. 

Saltpeter  is  made  in  the  town  of  El  Rancho ;  and,  in 
following  an  inquiry  into  the  source  and  occurrence  of 
the  substance,  various  samples  of  nitrate-bearing  earths 
were  collected  about  this  place.  Field-nitrate  tests  made 
on  the  spot  practically  proved  that  the  richest  nitrate- 


bearing  earth  was  confined  to  the  moist,  brown  soil  in 
the  immediate  neighborhood  of  houses,  and  thus  the  idea 
that  the  nitrate  salts  originate  in  the  filth  that  accumu- 
lates about  such  places  is  more  or  less  substantiated. 
These  salts  show  more  prominently  in  some  towns  than 
in  others.  Local  variation  of  soil  character  may  ac- 
count for  differences  of  this  kind.  In  some  places  a 
loose,  sandy  soil  and  good  drainage  do  not  favor  the 
retention  of  salts.     In  others,  as  at  El  Rancho,  the  soil 


FIG.   6.     VIEW  SHOWING   SITE  AND  COLLECTION  OF 
SAMPLE  NO.  42,  AT  MAGDALENA 

in  the  streets  is  black  and  more  or  less  gummy  or  sticky 
when  wet,  and  the  spots  in  the  road  that  tend  to  remain 
always  dark,  moist,  and  slippery  are  reported  to  be 
richest  in  saltpeter.  Sweepings  from  such  spots  as 
these  are  leached  in  the  manufacture  of  saltpeter. 

A  shop  at  the  upper  end  of  the  main  street  leading 
up  from  the  depot  in  El  Rancho  carries  a  sign  over  the 
door,  Se  venden  polhora  (powder  is  sold  here),  and  at 
this  place  samples  of  yellowish  saltpeter,  said  to  have 
been  leached  from  sweepings  from  the  road,  were  exhib- 
ited. The  view  showing  the  collection  of  samples  4,5 
and  46  represents  one  of  the  moist,  salty  spots,  this 
being  in  front  of  the  shop  mentioned. 

ANALYSES  OF  .SAMPLES  COLLECTED  l.Nf  THE  liOAD  AT  EL  RANCHO 
W.  B.  Hicks,  Analyst 

_  ^  Moisture  per  cent,  of  samples  as  delivered  at 

the  laboratory   (obtained   bv  drying  at 
100-105°  C.) 


46 


Depth 
Surface  scraping 
6  to  8  inches 


2.76 


ANALYSES   OF   WATEB-SOLi:BLE  PORTIO.NS    EXPRESSED   AS   PER  CENT. 
OF     DRIED     SAMPLE 

Chemical  Determinations  Calculated  Salts 

45          46  45          46 

K 0  12  ....  KNO, 0.31  .... 

NO, 1.34  ....  NaNO.,.                    .  1   58  .... 

CI 0   15  0.05  NaCI  0  25  .... 

CO,.              0  05  0  10  Na,CO,  0  09  

Undetermined  (,i) ..  .    1.39  0  43  Undetermined  (,il.  ,  0  82  ... 

Total  soluble  salts  Sum..  3.05      

(dried  at  I80°C)    3.05     0  58 

in\  X  consid"rable  amount  of  calcium  is  present,  and  a  portion  of  the  nitrate 
is  in  all  probability  represented  as  calcium  nitrate.  The  undetermined  porti.<n 
probably  consists  largely  of  calcium  sulphate  and  organic  matter. 

The  sample  from  beneath  the  surface  contained  so 
little  saline  matter  that  complete  analysis  has  not  been 
made.  Only  a  small  amount  of  surface  efflorescence 
appeared  on  the  soil  between  the  frequent  torrential 
rains,  and  the  content  of  saltpeter  in  the  sample  is  prob- 
ably much  lower  than  it  would  have  been  if  taken  during 
the  dryer  seasons. 

Two  other  samples,  Nos.  47  and  48,  were  collected 
near  the   locality   where    Nos.    45   and   46   were   taken. 
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These  came  from  the  side  of  the  road,  where  recent  cut- 
ting of  the  water  along  a  drainage  channel  had  exposed 
moist,  dark-brown  earth.  The  surface  soil  was  sampled 
separately  (No.  47)  in  order  to  compare  its  salt  or 
nitrate  content  with  that  of  soil  at  a  depth  of  6  in.  to  1 
ft.  below  the  surface,  although  both  samples,  being  moist, 
showed  no  evident  saline  efflorescence.  The  two  samples 
were  apparently  similar,  except  that  the  material  on 
top  was  very  dark,  almost  black,  and  that  trom  unaer- 
neath  of  slightly  lighter  shade. 

.\NALYSES  OF  SAMPLES  FROM  ROADSIDE  IX  EL  RANCHO 
W.  B.  Hicks,  Analyst 
Kii  Id  Sample  Moisture  per  cent,  of  sample  as  deHvered^atJ:ibor; 

Xumbor  Depth  ...  .*,.,  .... 

47  Surface 

48  6  in.  I  ft. 


tory  (obtained  by  drying  at    1 09- 1 05"  C) 
10  24 
2  00 


A_NALrsES  OF  'n'ATER-SOI.T'BLE  PORTIONS    EXPRESSED   AS    PER  CENT. 
OK    DRIED    SAMPLES 

Chemical  Determinations  Calculated  Salts 

47         48  47  48 

K         OIJ  KNO,  0  34  , 

NO, 5   15  NbNO,  6  78  .      . 

CL 0  66     0  0)         XaCl 1   09  

CO, 0   10     0  II         Na.CO, 0   18  

Undetermined  (a) .. .    2  61     0  JO         Undetermined  (a).. .   0.25  


Sum. 


8.64 


Total  soluble  salts 
(dried    at    180' 

C) 8  65     0  44 

(a)  A  considerable  amount  of  calcium  and  magnesium  are  present  and  in  all 
probability  a  portion  of  the  nitrate  i.i  represented  by  calcium  and  magnesium 
nitrates.  The  undertermined  portion  probably  consists  largely  of  calcium  sulphate 
and  organic  matter. 

Sample  47  is  notable  in  that  it  shows  about  7'"c  of 
readily  soluble  sodium,  calcium,  and  magnesium  nitrates, 
with  only  a  small  amount  of  potash,  these  salts  consti- 
tuting the  greater  part  of  the  soluble  constituents  in 
the  sample.  The  soil  from  a  short  distance  below  the 
surface  at  this  place  not  only  contained  much  less  soluble 
salts  than  that  from  the  surface,  but  showed  only  an 
insignificant  amount  of  nitrate.  These  samples  re- 
mained persistently  moist,  indicating  the  presence  of 
deliquescent  salts.  As  may  be  seen  from  the  view  given 
herewith,  this  place  is  situated  well  above  the  main  set- 
tlement, and  there  is  no  apparent  reason  for  an  excep- 
tional accumulation  of  filth.  However,  it  is  clear  that 
such  soil  is  heavily  charged  with  organic  refuse,  and  the 
warm,  moist  atmosphere  had  the  pervading  odor  of  filth 
so  often  characteristic  of  towns  in  the  tropics.  The 
samples  from  EI  Rancho  differ  from  those  obtained 
in  the  yard  at  San  Augustin  in  carrying  less  potash. 

Two  samples  were  taken  by  boring  in  El  Rancho  at 
the  upper  side  of  the  road  in  a  moist,  brown  spot  a 
little  further  from  the  settlement  than  the  site  from 
which  Samples  47  and  48  were  obtained.  The  soil  here 
was  of  mealy  consistence.  A  sample  from  the  surface  of 
the  ground  gave  a  good  reaction  for  nitrate  by  the  field 
test,  whereas  the  field  test  made  on  a  mixed  sample  of 
the  soil  in  the  lower  part  of  the  hole  was  so  faint  as  to 
be  essentially  negative.  When  examined  in  the  labora- 
tory, these  samples  were  found  to  contain  so  little  nitrate 
or  other  soluble  salts  that  analysis  was  not  carried  out 
completely.     The  determinations  are  as  follows: 

ANALYSES  OF  SAMPLES  FROM  IlORINa  AT  I  I'I'F.K  .SIDIC  OF  ROAD 

NEAR   EL  RASrilO 

W    It    Hicks,  Analyst 

.Moisture  per  cent,  of  sample  na  delivered  al 
Mcld.SampU 


tho  laboratory  (obtained  by  dr>'inK  at 

IOO-lal*C) 

4  70 

3  SO 


NunilK-f  Depth 

20  To  8  inches 

21  From  S  m.  to  )  ft 

ANALTSCa   or    WATER-HOI. IIIl.K    PORTIONS    EXf-IIRRSEU    AB    PKH    CK.NT 
or    PRIKD    RAUrUiS 

Chemical  Determinations  CaJoulfttod  SalU 

20         21  20         21 

NO, 0  [2 N»NO, 0.16 


0  08     0  0$         NaCI 0  15 

^,,,  .0  05     0  04         Na.fTfJ,     0  09 

ttndetermined  (a) . . .   0  80     0  66         Cndetermined  (a).. .    0  67 


CO, 


.lum 


1.05 


Total  soluble  salts 

(dried  at  1 80°  C)  I   05     0  75 

ti)  (^lalitative  tests  inflirate  that  the  unfletermined  portion  consists  larffcly 
of  sodmm  sulphate  with  some  calcium  sulphate,  and  tirianic  matter. 


At  a  depth  of  3  ft.  a  free  seepage  of  water  entered 
the  bottom  of  the  boring,  thus  furnishing  an  explana- 
tion for  the  moist  spot  on  the  surface. 

Reference  is  frequently  made  by  the  natives  to  the 
occurrence  of  salitre  in  the  town  of  Magdalena,  which 
is  on  the  north  side  of  Motagua  River,  four  or  five  miles 
east  of  El  Rancho.  No  evidence  of  saltpeter  manufactur- 
ing was  seen  at  this  place,  but  it  was  stated  that  earth 
gathered  in  Magdalena  was  carried  to  San  Augustin, 
where  the  saltpeter  was  made.  Magdalena  stands  on  a 
terrace  about  60  or  75  ft.  above  the  level  of  the  river  at 
this  place,  and  the  river  front  is  bordered  by  a  bare  bluff 
of  sandy  and  clayey  river  deposits.  The  clayey  layers 
in  these  bluffs  effloresce  with  white  salts  when  they  are 
dry,  and  these  efflorescences  are  locally  called  salitre. 
Such  efflorescences  are  found  at  other  places  along  the 
bluffs  bordering  Motagua  River.  They  were  tested  for 
nitrate  in  many  place.s,  with  negative  results.  The  native 
use  of  the  term  salitre  in  Guatemala  and  in  Mexico  is  not 
confined  to  the  true  saltpeter,  but  means  also  a  saline 
efflorescence,  not  common  salt,  because  salt  is  a  desig- 
nated sal  where  recognized  as  such.  Salitre  thus  seems 
to  include  what  is  commonly  referred  to  as  alkali  in  our 
Western  States. 

Analysis  of  samples  from  these  alkaline  efflorescences 
showed  them  to  be  largely  sodium  carbonate  and  sul- 
phate, with  some  chloride.  A  trace  of  nitrate  was  found 
in  some  of  the  samples  at  the  surface,  but  none  from 
freshly  dug  material  from  below  the  surface.  Consider- 
able effort  was  made  to  check  these  conclusions,  as 
this  occurrence  seems  to  have  been  the  source  of  much 
misconception  about  the  distribution  of  the  saltpeter- 
bearing  earth  in  Guatemala. 

Some  of  the  soil  gathered  from  the  terrace  surface 
near  Magdalena  was  found  to  contain  an  appreciable 
amount  of  soluble  potassium  salts,  in  part  as  the  ordi- 
nary carbonate  and  sulphate.  Near  some  of  the  houses 
saline  efflorescences  similar  to  those  in  the  river  bluffs 
were  tested  and  found  to  be  rich  in  nitrates.  Fig.  6 
effectively  illustrates  the  nature  of  these  occurrences. 
This  crust  of  salt  formed  in  a  single  day,  following  one 
of  torrential  rains  that  had  apparently  dissolved  and  car- 
ried off  all  former  accumulations  of  such  surface  salts. 
The  composition  of  this  sample  is  also  of  particular 
interest,  the  nitrates  found  in  it  showing,  as  they  are 
believed  to  do,  the  influence  of  organic  contamination. 

ANAI.YSl.S    OF    SURFACE    EFFLORESCENCE     FROM     .MAODALEXA 
W.  B.  Hicks,  Anal>-st 

Field  S.'iiiinle     .Moisture  in  sample  as  delivered  at  laboratory,   lO.OS  per  cent. 
No   42 

ANALYSIS     ■ 


(obtained  by  drying  at  100  to  105°) 

WATER-SOLI'BLE     PORTION      EXPRESSED      AS 
OF    DRIED    RESIDUB 
Chemical  Determinations 

K 2  20 

NO. 4  0) 

CI 2  50 

CO,     0  08 

[Tndetermined  (a) 6  04 


PER     CENT 


Total  soluble  salts  (dried 
at  l«0°C.) 14  85 


Calculated  Salts 

KNO, 5  60 

NaNO. 0  74 

NaCI *  n 

Na,CO, 0  14 

Undetermined  (a) 4  15 

Sum M.65 


( i)  (Jualitntive  tests  indicate  tliat  the  undetermined  portion  consists  largely 
of  smlium  sulphate,  calcium  stdphate  and  organic  matter 

This  sample  is  as  rich  in  nitrates  as  are  the  soils 
u.fod  in  the  saltpeter  works.  The  large  percentage  of 
.Moluhlc  salts  found  in  the  sample  (14.85',)  is  due  to 
the  fact  that  only  a  surface  concentration  was  collected. 

The  foregoing  is  an  abstract  from  a  more  detailed 
report  of  an  investigation  of  the  occurrence  and  manu- 
farture  of  saltpeter  in  the  Motagua  Valley  in  Guatemala. 
Various  rumors  and  one  or  two  supposedly  competent 
statements  were  recaived  claiming  the  existence  of  ex- 
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tensive  deposits  in  the  country,  which,  as  they  were  only 
being  worked  in  the  crudest  way,  were  supposed  to  be 
worthy  of  development  on  a  much  larger  scale.  Such 
reports  have  been  received  especially  during  the  war, 
not  only  from  Guatemala,  but  from  other  parts  of  the 
tropics.  No  doubt  they  will  recur  from  time  to  time 
as  long  as  the  interest  in  a  possible  new  source  of 
nitrate  salts  continues.  For  this  reason,  as  well  as  for 
the  general  interest  that  a  subject  of  this  sort  may  have, 
it  has  seemed  worth  while  to  record  in  this  paper,  some- 
what in  detail,  the  basis  of  such  rumors  and  reports. 


top,  25  derricks  were  blovra  down,  and  at  Sour  Lake,  11. 
Lightning  at  Hull  struck  a  55,000-bbl.  steel  tank  be- 
longing to  Magnoleum  Petroleum  Co.,  setting  fire  to  the 
contents.  The  Texas  Co.  also  had  some  smaller  fires 
here.  The  number  of  injured  in  the  various  fields  is 
not  yet  known. 


Kennecott  Copper  Corporation 

The  report  of  the  operations  of  the  Kennecott  Copper 
Corporation  for  the  fiscal  year  ended  Dec.  31,  1918, 
shows  that  a  total  of  660,228  tons  of  ore  was  mined  and 
treated  at  the  Kennecott  and  Latouche  plants.  The 
treatment  of  this  material  resulted  in  the  production  of 
124,315  tons  of  concentrate  for  shipment  to  the  smeltery, 
containing  32,457  tons  of  copper. 

The  concentrating  mill  at  Kennecott  operated 
throughout  the  year,  but  not  to  full  capacity,  owing  to 
a  shortage  of  labor  at  the  mines,  and,  further,  to  de- 
creased tonnage  in  May  and  June,  due  to  the  wrecking 
of  the  rope  tramways  by  snowslides  in  the  latter 
part  of  April.  A  total  of  218,819  tons  of  ore,  averaging 
7.82%  copper,  was  treated,  with  a  resultant  production 
of  27,174  tons  of  concentrates,  assaying  53%  copper. 
The  extraction  was  84.19  per  cent. 

The  ore  milled  at  the  Latouche  plant  totaled  395,524 
tons,  this  being  an  increase  of  141,719  tons  over  the 
previous  year.  The  average  assay  was  I'^'c  copper,  and 
the  extraction  for  the  year  was  80.7 '^c,  concentrate 
production  totaling  49,915  tons,  containing  12.8% 
copper. 

The  most  important  developments  of  the  year  were 
the  discovery  of  an  orebody  on  the  600-ft.  level  of  the 
Bonanza  mine,  and  of  an  orebody  on  the  900-ft.  level  of 
the  Jumbo  mine,  about  400  ft.  to  the  northwest  of  the 
main  fissure.  Rebuilding  of  the  Bonanza  rope  tramway 
so  as  to  increase  its  capacity  to  600  tons  per  day  was 
.started  and  nearly  completed.  The  construction  of  a 
rope  tramway  about  5000  ft.  long  to  connect  the  Glacier 
mine  with  the  Jumbo  tramway  was  started. 

Dividends  paid  during  the  year  amounted  to  $5,574,- 
089,  and  an  equal  amount  was  expended  in  capital  dis- 
tribution. 


Storm  In  Texas  Oil  Fields 

Houston,  Texas,  Correspondence 

Much  damage  has  followed  a  torrential  storm  in  this 
section  of  the  state  on  the  morning  of  May  24,  espe- 
cially in  the  oil  fields.  The  storm  broke  about  50  miles 
northwest  of  Houston.  At  Goose  Creek,  it  is  reported, 
only  27  derricks  and  a  few  houses  are  left  standing  in 
the  whole  oil  field.  One  man  was  killed  here,  and  the 
estimated  damage  was  about  $1,000,000.  The  Humble 
Oil  Co.  was  the  heaviest  loser,  only  5  out  of  80  derricks 
being  left  standing.  A  55,000-bbl.  tank  under  construc- 
tion was  destroyed  and  four  bunk  houses  were  wrecked. 
The  total  loss  to  the  company  is  probably  $100,000.  The 
Gulf  Production  Co.  lost  100  derricks  altogether,  a  loss 
estimated  to  amount  to  $40,000  by  C.  L.  Jones,  assist- 
ant manager.  Simms  interests  have  3  derricks  left  out 
of  72.     other  companies  also  lost  heavily.     At  Spindle- 


4,')9e.467 
2.374.639 
2,400.549 

1,731,661 

4,076,048 

3,650,176 

6,643 

309,127 

.Vi7 

22,781,489 

556,303 

175,604 

2,323 


1,791,152 
7,171,553 

59,47 


22,074 

1,675 

534 

504.903 


Foreign  Trade  in  Metals  and  Ores 

Imports  and  exports  of  the  more  important  metals 
and  ores,  as  reported  by  the  U.  S.  Department  of  Com- 
merce, for  April,  1919,  and  the  figures  for  April,  1918, 
as  finally  revised,  are  as  follows : 


IMPORTS,  APRIL,   1918  AND  1919 

(In  pounds,  unless  otherwise  stated) 

April,  1918 
Metal  and  ore: 

Antimony  ore,  contents 264,857 

Antimony  matte,  regulus  or  metal 1,734,790 

Copper; 

Ore,  contents 7,61 1,711 

Concentrates,  contents 2,793,200 

Matte,  regulus,  etc.,  contents 3,642,542 

Imported  from  (in  part)  : 

Canada 2,215,712 

Mexico 6.064,997 

Cuba 2.399,040 

Chile 2.564,125 

Peru 422,602 

Venezuela 176,227 

Unrefined,  black,  blister,  etc 31,294,232 

Refined.in  bars,  plat's,  etc 2,192,706 

Old,  etc  ,  for  remanufacture 76,008 

Composition  metal,  copper  chief  value 8,427 

Lead: 

Ore,  contents 3,859,129 

Bullion,  contents 9,529,400 

Imported  from  (in  part) : 

Canada 3,210,714 

Mexico 10,114,520 

Pigs,  bars  and  old 1,663,021 

Manganese  ore,  long  tons 58,039 

Imported  from  (in  part)  ; 

Cuba,  long  tons 17,615 

Brazil,  long  tons 33,084 

Br   India,  long  tons 4,950 

Pyrites,  long  tons 37,697 

Imported  from  (in  part) : 

Spain,  long  tons 34,255 

Canada,  long  tons 3,442 

Tin  ore,  long  tons 222 

Tin  bars,  blocks,  pigs,  etc 13,035,803 

Imported  from  (in  part)  ; 

Straits  Settlements 7,550,189 

Dutch  East  Indies 1,265,005 

United  Kingdom 1, 1 3 1 ,248 

Australia 858,962 

Hong  Kong 1,418,504 

Tungsten  ore,  long  tons 616 

Zinc: 

Ore,  contents 4,907,025 

Imported  from: 

(Canada 612.000 

Mexico 4,295,025 

Blocks,  or  pigs,  and  old 10,463 

EXPORTS  OF  COPPER,  LEAD,  AND  ZINC 
(In  pounds) 

April,  1918 
Copper: 

Ore,  contents 350,186 

Concentrates,  contents 1 68, 1 00 

Unrefined,  black,  blister,  etc 1,509,016 

Renned,  in  ingots,  bars,  etc 49.854,754 

Exported  to  (in  part) : 

France 12,906,783 

Italy 8,911,644 

United  Kingdom 26,744,174 

Canada 1, 199,517 

Composition  metal,  copper  chief  value . .    1 3,058 

Old  and  scrap 157,450 

Pipes  and  tubes 286,345 

Plates  and  sheets 1,162,607 

Wire,  except  insulated 81  1.722 

Lead: 

Pigs,  bars,  etc.,  produced  from  domestic  ore 12,512, 185 

Pigs,  bars,  etc.,  produced  from  foreign  ore 1,882,788 

Exported  to  (in  part) : 

Denmark N-l 

Canada 2,529,632 

United  Kingdom 10,303,271 

Argentina 168,000 

Japan bll.iT) 

BrazU 239,826 

Spelter: 

Produced  from  domestic  ore 12,175,585 

Produced  from  foreign  ore 3,427, 1 39 

Exported  to  (in  part)  : 

France 7,083,495 

Italy 193,668 

United  Kingdom 5,509,354 

Canada 2,190,381 

Mexico 396,320 

In  sheets,  strips,  etc 2,842,090 

Zinc: 

Dross 1,621,909 


Nil 
Nil 
Nil 
314 


83  607 
868,289 
23,040 


Nil 

Nil 

Nil 

17,841,731 

1,120,000 

.Vi7 

10.531,958 

1,323,314 

90,125 

118,084 

574,149 

1.299,224 

3,310,788 


12.355 

1.021.787 

3,345,985 

,ViY 

Nil 

Nil 


9.242,750 
5,216,118 
18,990,919 
902,574 
10,225 
2,156,184 

257,760 
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Economies  in  a  Mine  Power  Plant 


By  J.   A.  ('ARRUTHERS+ 


Several  improvements  Ihut  .t  irns  inu.d  jnuft irii- 
ble  to  make  in  mine-power  < qii'pment  already  in- 
stalled are  detailed  in  the  following  article,  and  the 
sugi/estions  contained  therein  may  be  applicable  to 
other  plants.  Slight  changes  in  grates  and  bridge 
walls  resulted  in  higher  furnace  efficiency;  old 
boiler  tubes  were  rejuvenated,  and  a  considerable 
saving  was  thus  effected.  The  installation  of 
dampers  secured  good  fire  control;  exhaust 
steam  was  properly  utilized  for  heating  purposes, 
and  other  changes  that  resulted  in  improved 
conditions    and    increased    efficiency    were    made. 

THE  power  plant  to  be  described  consisted  of  11 
return-tubular  boilers  with  a  manufacturer's  rat- 
ing of  150  hp.  each,  and  104  hp.  government 
rating.  Considering  the  former  rating  and  assuming 
that  one  boiler  was  to  be  closed  down  for  washing,  the 
total  available  energy  was  1500  hp.  The  power  house 
contained  three  air  compressors  and  two  generator  en- 
gines, all  of  the  compound-condensing  type.  The  gen- 
erator engines  were  operated  alternately  at  24-hour  in- 
tervals. The  total  indicated  horsepower  of  the  four 
units  under  regular  running  conditions  was  from  1425 
to  1475.  In  addition  there  were  two  service  pumps  and 
four  jet  condensers  to  operate.     Besides  the  power  plant 


the  leakage.  As  these  same  boilers  were  badly  scaled 
inside  on  the  back  head  and  a  portion  of  the  tubes,  four 
of  the  worst  ones  were  cut  out  and  retubed. 

Saving  Made  by  Utilizing  Old  Boiler  Tubes 

With  tubes  at  war  prices,  new  ones  were  put  in  the 
first  boiler  only.  The  old  tubes  in  the  meantime  were 
cleaned  by  means  of  the  home-made  contrivance  shown 
in  Fig.  1  and  then  welded  up  for  use  in  the  next  boiler 
cut  out.  In  replacing  the  tubes,  the  new  ends  were  put 
at  the  back  end  of  the  boiler.  New  tubes  at  that  time  cost 
about  $11  each,  and  there  were  70  to  each  boiler.  The 
cost  of  welding  up  the  old  ones  averaged  about  $3.20 
for  each  tube. 

The.se  boilers,  in  common  with  most  others  of  the 
same  type,  had  the  grates  set  scarcely  two  feet  below 
the  boiler  shells,  and  this  produced  poor  furnace  condi- 
tions for  the  coal  used,  and  these  conditions  were  made 
worse  by  the  fact  that  the  bridgewall  had  been  built 
to  conform  to  the  curvature  of  the  boiler  shell,  and 
at  a  distance  of  from  10  to  12  inches  from  it.  The 
result  was  that  the  gases  were  deflected  against  the 
relatively  cool  boiler  surface  before  they  had  much 
chance  to  burn. 

As  a  remedy  for  this  poor  furnace  design,  the  grates 
were  lowered  considerably,  as  shown  in  Fig.  2,  and  the 
bridge  walls  were  rebuilt  flat  on  the  top  at  a  distance 


i"i<;.   I.     Kii!   K'h;  liKMiiviN'-,  .•<(•. vi.K   kihim  h(>ii.i:K  -rrHh^s 


were  .several  engines  u.sed  for  fans,  hoists,  shops,  coal 
crusher,  car  loaders,  and  like  purposes,  which  totaled 
about  300  hp.  This,  added  to  the  power-house  load  total, 
mr.de  an  average  "f  1750  hp.  The  air  compres.sor 
load  would  often  increase  30  to  50''r  for  days  at  a  time, 
owing  to  the  demand. for  air  in  the  mines. 

Several  of  the  boilers  leaked  liadty  at  the  rear  end 
of  the  tubes,  and  cxjiminatinii  proved  that  thi-y  hail 
been  rolled  to  a  finish.  A  hard  scale  inside  the  tubes 
extending  about  a  foot  from  the  head  was  one  efTect  of 

•KxlinrtPcl   from  Pnvrer.  May  13,  1919. 

«.Mfl8ter  mpchanlc  ranntlinn  I'noino  KAIIwny  Mliinn.  LclhbrldRC. 
AIIiitIm.   r'linndn. 


of  Ifi  in.  from  the  .shell.  The  combination  of  the  added 
furnace  volume,  and  the  free  passageway  afforded  the 
burning  gases  to  the  back  combustion  chamlier,  resulted 
in  a  higher  furnace  efliciency.  The  increase  in  tempera- 
ture was  proved  by  the  shorter  life  of  the  firebrick; 
also,  the  decrease  in  the  amount  of  coal  fired  was  soon 
noticeable. 

In  lowering  the  grates,  it  was  decided  to  replace  the 
cast-iron  fire-door  arches  and  deadplates  with  firebrick. 
The  cost  of  renewing  these  castings  was  between  $70 
and  $80  ever>'  five  or  six  months.  This  price  refers 
to  the  cost  of  renewal  of  the  castings  per  fire  door. 

The  boilers  had  individual  steel  stacks,  with  no  damp- 
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ers  fitted,  so  that  the  only  draft  regulation  was  by 
means  of  the  ashpit  doors.  These  were  badly  warped, 
and  most  of  them  would  not  close.  Besides,  this  regu- 
lation was  of  no  use  when  cleaning  fires.  As  hand 
firing  was  practiced,  at  cleaning  time  the  cold  air  rushed 
through  the  setting  with  full  draft  intensity,  causing 
a  considerable  drop  in  temperature.  To  remedy  this, 
as  each  boiler  was  cut  out  for  washing  a  damper  was 
fitted  to  the  stack  and  the  adjusting  rope  dropped  with- 
in convenient  reach  of  the  firemen.  After  these  were 
installed,  the  firemen  were  instructed  to  nearly  close 
them  when  cleaning  fires.  The  arrangement  also  gave 
some  control  over  the  fires  if  one  of  the  large  engines 
happened  to  shut  dowai  unexpectedly,  and  less  coal  went 
through  the  pop  valves  in  the  form  of  steam.  The  cost 
of  making  and  installing  the  dampers  was  small. 

Steam  Header  and  Top  of  Boiler  Properly  Covered 

Before  the  completion  of  changes  in  the  boiler  house 
a  good  quality  of  pipe  covering,  costing  about  $300,  was 
put  on  the  16-in.  steam  header  above  the  boilers  in  place 
of  the  original  covering,  which  was  of  poor  quality.  The 
covering  on  top  of  the  boilers  was  also  overhauled  and 
put  in  good  condition  by  the  use  of  some  old  plastic 
covering  taken  off  an  old,  unused  steam  line.  This  class 
of  covering  will  stand  remixing  and  make  a  good  job. 
The  boiler  settings  were  also  gone  over  and  all  air  holes 
and  cracks  in  the  brickwork  were  plugged. 

One  of  the  largest  single  losses  around  the  plant  was 
caused  by  the  situation  and  design  of  the  steam  header 
serving  the  power-house  engines  and  other  equipment. 
This  header  included  about  125  ft.  of  16-in.  outside 
diameter  pipe,  and  75  ft.  of  12-in.  pipe.  There  were  also 
several  6-in.  and  8-in.  branch  pipes  leading  to  the  va- 
rious engines.  All  this  piping  was  installed  outside  and 
directly  under  the  drip  from  the  roof.  The  large  16-in. 
flanges  had  never  been  covered,  and  the  covering  on  the 
pipes  was  poor.  Most  of  the  flanges  leaked  at  the 
threads,  and  the  condensation,  as  shown  by  the  leaks, 
was  extremely  high,  as  was  to  be  expected  in  a  place 
where  the  temperature  is  subject  to  big  drops  for  days 
at  a  time.  The  header,  as  installed,  required  60  to  70% 
more  pipe  than  if  it  had  been  put  up  inside  the  power 
house. 

Installation  of  New  Header  Facilitated  Drainage 
As  it  was  impossible  to  make  repairs  to  the  header 
and  at  the  same  time  keep  the  plant  in  operation,  a  new 
header  was  installed  inside  the  power  house.  It  was 
constructed  of  pipe  on  hand  and  a  few  of  the  fittings 
from  the  old  installation.  Instead  of  making  the  new 
header  of  16-in.  pipe,  which  was  large  enough  for  three 
or  four  power  houses  of  the  size  served,  pipes  12,  10, 
and  8  in.  in  diameter  were  used.  This  reduced  size  also 
facilitated  drainage,  owing  to  the  increased  velocity  of 
the  steam.  Sufficient  lagging  to  cover  the  new  header 
was  secured  from  some  old  unused  boilers.  This  lagging 
came  in  slabs  6  x  36  in.,  but  by  splitting  into  3-in.  widths 
it  m.ade  first-class  pipe  covering. 

One  of  the  two  tandem-compound  generator  engines 
was  in  bad  condition  owing  to  the  fact  that  the  low- 
pressure  piston  and  cylinder  had  worn  enough  to  cause 
the  piston  rod  to  drop  about  one-eighth  of  an  inch.  The 
engines  were  of  the  horizontal  type.  This  condition 
was  remedied  by  fitting  the  low-pressure  piston  with 
two  bronze  wearing  rings  and  all  four  packing  boxes 
with  bronze  neck  bushings.  New  piston  rings  were  also 
put  on,  as  the  old  ones  had  been  passing  steam  badly. 


The  low-pressure  cylinder  should  have  been  bored  out, 
to  make  a  first-class  job,  but  at  the  time  the  work  was 
being  done  it  was  impossible  to  risk  stripping  the  en- 
gine. While  the  low-pressure  piston  was  being  ma- 
chined for  the  rings,  the  engine  was  run  on  the  high- 
pressure  end  only,  and  carried  the  load  all  right.  After 
over  two  and  a  half  years'  operation,  the  piston  rod  on 
this  engine  had  dropped  again  only  0.008  inch. 

The  other  generator  engine  had  a  bent  piston  rod 
and  badly  worn  piston  rings.  These  were  renewed  and 
the  piston  was  given  a  one-quarter  turn  to  bring  the 
wear  on  a  n€w  section  of  the  wearing  rings. 

Between  15,000  and  16,000  ft.  of  1-in.  pipe  had  been 
built  into  heating  coils  in  the  washhouse.  The  con- 
densation from  these  coils  had  been  allowed  to  blow  to 
waste  through  a  hand-regulated  valve.  Of  course  the 
valve  was  always  left  open  enough  to  insure  draining 
the  coils  "in  case  it  happened  to  get  a  little  colder." 
To  get  the  benefit  of  this  condensation  for  feed  water, 


I.      BOILER  SETTING   SHOWING   OLD  AND   NEW 
GRATE  LEVEL 

a  good  steam  trap  was  connected  to  the  outlet  header 
of  the  coils.  A  bypass  was  also  included,  and  in  case 
the  trap  got  out  of  order  during"  the  night,  the  watch- 
man simply  regulated  the  drainage  in  the  same  manner 
as  before.  The  hot  returns  were  discharged  into  a 
tank  that  fed  by  gravity  into  the  open  feed-water 
heater;  some  particulars  of  the  connections  to  this  tank 
are  given  subsequently. 

The  trap  used  discharged  about  two  gallons  per  dump, 
and  I  have  often  counted  the  number  of  discharges  at 
twice  a  minute  on  the  coldest  days,  down  to  once  everj- 
four  or  five  minutes  on  the  average  days. 

With  about  600  men  washing  daily,  a  large  amount 
of  hot  water  was  required,  and  a  considerable  amount 
was  wasted.  This  water  had  always  been  heated  by 
live  steam  in  an  overhead  tank.  To  make  matters  worse, 
the  tank  was  usually  permitted  to  overflow  "to  make 
sure  that  there  was  plenty  of  water."  To  eliminate  this 
waste,  the  live  steam  was  shut  off  and  the  exhaust  from 
one  of  the  boiler  feed-water  pumps  turned  in.  As  one 
pump  was  always  in  operation,  there  was  no  chance  of 
the  exhaust  being  shut  off  for  long. 

In  making  the  change  of  piping  to  this  hot-water 
tank,  the  queer  ideas  of  some  men  with  regard  to  simple 
questions  in  engineering  were  forcibly  brought  home. 
Someone  in  former  years  had  put  a  large  steam  coil  of 
2-in.  pipe  inside  the  tank,  with  the  drain  of  the  coil 
piped  outside  to  a  trap  on  the  ground  below.     The  trap 
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became  frozen  one  night,  and  the  coil  broke  at  a  return 
bond.  After  that  the  coil  was  allowed  to  drain  into  the 
tank  through  the  break. 

Utilization  of  Exhaust  Steam  for  Heating 

A  cold  machine  shop  is  about  the  poorest  place  on 
earth  in  which  to  get  any  work  done.  The  heating  of 
the  shops  in  this  plant  had  been  by  means  of  stoves, 
but  no  one  seemed  to  think  that  the  heating  really 
had  been  effective.  To  correct  this  condition,  steam 
coils  of  old  2-in.  pipe  were  put  around  the  walls 
to  a  height  of  about  three  feet  from  the  floor. 
A  connection  was  then  made  for  the  exhaust  steam 
from  the  shop  engine  to  be  used  during  working  hours. 
When  the  engine  was  not  running,  by  means  of  a  re- 
ducing valve  live  steam  at  about  10-lb.  pressure  was 
utilized  for  heating  purposes.  To  prevent  any  chance  of 
the  coils  freezing,  owing  to  drain  valves  being  left 
closed,  and  also  to  eliminate  any  annoyance  caused  by 
adjusting  the  opening  of  these  drains,  a  hole  j\  in.  in 
diameter  was  drilled  through  the  gate  of  each  valve. 


PIPING    TO    CR.WITV    T.\.NK 


In  the  morning  the  shop  boy  shut  off  the  reduced  steam, 
then  opened  the  drain  valves  wide  and  turned  the  ex- 
haust steam  into  the  system.  At  night  he  reversed 
the  procedure,  and  instead  of  having  to  set  the  drain 
valves  to  a  required  opening,  he  simply  shut  them.  The 
small  holes  were  sufficient  to  keep  the  coils  drained  with 
the  pressure  at  10  lb.  Of  course,  there  was  a  little 
steam  wasted  in  this  way,  but  simplicity  and  reliability 
were  the  most  important  factors  to  be  considered. 

Exhaust-steam  heating  was  also  put  in  two  of  the 
fan-engine  rooms  and  locomotive  sheds.  As  the  fan 
engines  ran  24  hours  a  day,  practically  every  day  in 
the  year,  conditions  were  ideal  for  exhaust  heating. 
Before  the  heating  coils  were  installed  in  the  engine 
rooms,  it  was  difficult  to  keep  the  oiling  system  in  op- 
eration on  cold  days. 

Change  in  Jacket-Water  Piping  Afforded  Uniform 
Water  Level  to  Feed-Water  Heater 

To  provide  a  uniform  head  pressure  to  the  water 
going  to  the  feed-water  heater,  an  overhead  tank  com- 
posed of  an  old  boiler  shell  had  been  installed.  This 
was  good  as  far  as  it  went,  for  every  engineer  knows 
how  much  better  a  heater  float  valve  works  with  a 
uniform  pressure  than  with  a  varying  one.  To  supply 
the  tank  with  water,  the  air-compressor  jacket  water 
had  been  pipefl  to  it,  and  entered  at  one  end  and  over- 
flowed at  the  other.  As  this  system  would  waste  the 
hot  returns  from  the  steam  traps  at  the  washhouse  and 
the  power  house,  the  traps  being  piped  to  di.scharge 
into  the  tank,  it  was  decided  to  change  the  jacket-water 
piping  in  such  a  way  that  the  tank  would  not  overflow 
and  yet  would  keep  a  uniform  water  level. 

It  was  first  intended  to  use  a  float  valve  on  a  branch 
pipe  from  the  jacket-water  outlet  header  to  supply  the 


tank.  However,  after  considering  the  natural  troubles 
that  accompany  the  use  of  most  float  valves,  and  trying 
one  such  valve,  t^'is  method  was  discarded  and  the  simple 
piping  system  snown  in  Fig.  S  was  adopted.  The  solu- 
tion was  so  extremely  simple  that  it  is  surprising  that 
it  had  not  been  thought  of  sooner.  The  idea  may  be 
of  use  to  someone  wishing  to  use  all  or  a  portion  of 
the  waste  water. 

Some  of  the  outside  steam  pipes  were  leaking  badly, 
and  these  were  overhauled  and  thoroughly  covered  in 
preparation  for  below-zero  weather.  One  old  line  about 
one-third  of  a  mile  long  consisted  of  8-,  6-  and  4-in. 
pipes  and  apparently  all  the  different  fittings  that  could 
possibly  be  connected  up.  It  was  jogged  up  and  down 
and  sideways,  and  had  several  water  pockets  that  fur- 
nished periodic  slugs  to  the  engines  it  served.  Several 
hundred  feet  of  the  4-in.  size  was  laid  on  the  ground 
alongside  of  the  car  track,  and  had  been  found  very 
handy  to  thaw  the  snow  shoveled  from  the  track.  This 
practice  and  rain  had  soon  ruined  the  pipe  covering. 

The  4-in.  section  was  relaid  on  trestles,  properly 
covered,  and  given  a  I'^c  grade,  and  was  also  pro- 
vided with  a  steam  trap  connected  at  the  far  end 
for  proper  drainage.  The  other  part  of  the  line,  which 
had  many  fittings  and  jogs  in  it,  was  replaced  by  a  new 
6-in.  line.  Bends  were  used  instead  of  the  three  or  four 
slip  expansion  joints.  These  joints  required  frequent 
repacking,  and  the  process  had  been  the  cause  of  several 
shut-downs  of  the  fan  engines.  The  water  lying  in  the 
line  seemed  to  make  the  life  of  the  packing  uncertain, 
and  the  result  was  either  bad  leaks  or  a  shut-down  at 
the  first  opportunity. 


Quicksilver  Ores* 

Most  quicksilver  ores,  according  to  F.  L.  Ransoire,  are 
of  rather  simple  mineral  composition.  About  25  mer- 
curial minerals  are  known,  but  most  of  these  are  rare 
and  some  of  them  contain  quicksilver  only  as  a  minor 
constituent.  Over  95''f  of  the  quicksilver  produced  in 
the  United  States  comes  from  the  bright  cochineal-red 
sulphide  of  mercury,  known  in  its  natural  form  as  the 
mineral  cinnabar.  Pure  cinnabar  contains  86.2'"r  of 
quicksilver.  Minor  sources  of  quicksilver  include  meta- 
cinnabar,  which  has  the  same  composition  as  cinnabar 
but  is  dark  gray  or  black,  and  native  quicksilver,  which 
generally  occurs  in  little  globules  but  in  some  mines  fills 
cavities  of  considerable  size.  The  cinnabar  in  quick- 
silver ores  is  usually  associated  with  pyrite  or  mar- 
casite  and  less  generally  with  the  sulphide  of  antimony, 
stibnite.  The  commoner  nonmetallic  constituents  of  the 
ore  are  quartz,  chalcedony,  opal,  calcite,  mixed  carbon- 
ates of  calcium,  magnesium,  and  iron,  and  barite.  Many 
quicksilver  ores  contain  also  small  quantities  of  an  oily 
or  asphaltic  hydrocarbon,  and  some  carry  free  sulphur. 

No  quicksilver  ores  that  are  mined  on  a  large  scale 
consist  exclusively  of  pure  cinnabar.  The  richest  that 
are  extensively  worked  are  those  at  Almaden,  Spain, 
where  the  average  yield  in  1917  was  slightly  less  than 
T~r.  Probably  the  lowest  tenor  in  ores  that  are  suc- 
cessfully mined  is  found  on  the  Pacific  Coast  of  the 
United  States.  The  average  yield  of  the  California 
ores  during  the  last  two  years  was  0.38  per  cent. 


"Oct  what  you  can,  and  what  you  get  hold,"  applies  to 
W.    S.   S. 

•An  pxrirpt  fmni  MuU    «6t;-FK,  V.  S.  CooIojIcbI  Surwy. 
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Placer  Operations  in  Cariboo  Area  of 
British  Columbia* 


By  B.  R.   mac  KAY 


HYDRAULIC  mining  operations  are  being  con- 
ducted on  Lowhee  Creek,  Stouts  Gulch,  and 
Mosquito  Creek  in  the  Cariboo  area  of  British 
Columbia.  The  great  handicap  is  scarcity  of  water. 
Owing  to  the  altitude  of  this  part  of  the  area,  which 
is  over  4000  ft.  above  sea  level,  no  large  drainage 
basins  exist,  and  the  necessary  water  must  be  collected 
from  small  catchment  basins.  For  this  purpose  John 
Hopp  has  an  elaborate  system  of  ditches  over  32  miles 
long,  tapping  the  small  drainage  basins  where  possible 
and  fringing  the  mountains,  collecting  the  run-off  water. 
Even  in  the  most  favorable  seasons,  however,  there  is 
not  sufficient  water  available  to  keep  hydraulic  mining 
operations  in  progress  throughout  the  working  season. 
A.  number  of  years  ago  Mr.  Hopp  had  a  plan  under 
way  to  overcome  this  obstacle  by  installing  a  large 
pumping  station  at  the  north  end  of  Jack  of  Clubs  Lake, 
the  plant  to  be  run  by  electric  power  generated  by 
falls  on  Swamp  River.  By  means  of  this,  water  from 
the  lake  was  to  be  pumped  to  the  Lowhee  ditch  for 
use  in  the  Lowhee  mine,  and  to  a  reservoir  on  Island 
Mountain  for  use  in  the  mining  of  the  Mosquito  Creek 
deposit.  In  the  Lowhee  ditch  scheme  the  water  would 
l)e  practically  in  a  circulating  system,  being  pumped 
into  the  ditch  and,  after  being  used  in  the  hydraulic 
Dperations,  returning  to  the  lake.  In  the  Mosquito 
Creek  system  the  water,  after  being  used  in  the  hy- 
Jraulicking  of  the  deposit,  would  drain  into  Willow 
River.  As  the  lake  has  a  depth  of  over  200  ft.  in 
places,  sufficient  water  was  available  for  the  under- 
taking. As  with  other  projects  under  way,  however, 
with  the  outbreak  of  the  Great  War  this  scheme  had  to 
be  abandoned. 

Lowhee  Creek 

Lowhee  Creek  flows  northward  into  Willow  River, 
joining  it  just  east  of  Jack  of  Clubs  Lake.  The  pre- 
jlacial  channel  of  this  creek  has  been  uncovered  for  a 
:listance  of  4000  ft.,  along  which  distance  it  is  narrow, 
iveraging  about  300  ft.  in  width  and  characterized  by 
nterlocking  spurs.  The  channel  bed,  having  an  average 
vidth  of  about  70  ft.,  is  covered  by  pre-glacial  gravels, 
)oulder  clay,  and  later  gravels  to  a  depth  of  150  feet. 

The  transverse  sections  illustrated  in  the  accompany- 
ng  cut  show  the  configuration  of  the  pre-glacial  valley 
md  the  approximate  extension  of  the  surface  prior  to 
lydraulic  operations.  Section  1  was  taken  at  present 
rorkings,  4000  ft.  above  the  lower  end  of  the  pit. 
Section  2  was  taken  near  the  company  cook-house,  2000 
eet  above  the  lower  end  of  the  pit.  The  latter  section 
hows,  besides  the  deep  channel,  a  still  older  channel 
bout  30  ft.  in  width  and  lying  about  60  ft.  above  it. 
lemnants  of  this  older  channel  occur  as  rock  benches 
t  several  places  along  the  valley. 

Although  the  pay  streaks  were  found  principally  in 
he  gravels  lying  near  or  on  bedrock  of  the  deep  chan- 
el  and  the  bench,  considerable  gold  was  evidently 
isseminated  throughout  the  gravels,  as  old  workings 
how  the  deposit  to  have  been  worked  in  a  series  of 
hree  or  more  levels. 

•Abstracted  from  Summary  Report,  1918,  Part  B.  issued  by 
lie  Canadian  Department  of  Mines. 


Hydraulic  mining  of  this  deposit  has  been  carried 
on  by  Mr.  Hopp  for  a  number  of  years,  and  he  has 
installed  one  of  the  most  up-to-date  plants  in  opera- 
tion in  the  province.  Water  gathered  from  Lightning 
Creek,  Jack  of  Clubs  Creek,  and  several  smaller  streams 
is  conveyed  to  the  workings  by  means  of  14  miles  of 
ditches,  Ella  Lake,  a  depression  lying  in  a  tributary 
valley  to  that  of  Jack  of  Clubs  Creek,  four  miles  south 
of  Jack  of  Clubs  Lake,  being  used  as  the  main  storage 
reservoir.  From  a  penstock  on  the  west  side  of  the 
channel  a  250-ft.  head  of  water  is  supplied  to  two 
monitors  having  8-in.  and  9-in.  nozzles.  The  main 
sluice  flume,  4  x  6  ft.  cross-section,  is  3750  ft.  long, 
with  a  gradient  of  4.35%.  Throughout  its  length  it  is 
paved  with  wooden  blocks  10  in.  in  height  and  10  in. 
to  15  in.  in  diameter,  the  transverse  rows  being  sep- 
arated by  strips  of  timber  1  in.  in  thickness.  Along 
the  upper  part  of  the  course  the  main  flume  is  accom- 
panied by  a  smaller  flume  3  x  3  ft.  cross-section,  into 
which  the  water  may  be  diverted  and  the  gravels  washed 
while  the  clean-up  and  repaving  in  the  main  flume  are 
taking  place.  Better  dumping  facilities  could  not  be 
desired.  From  the  lower  end  of  the  rluice  boxes  to  the 
level  of  Jack  of  Clubs  Lake,  about  one  mile  distant, 
there  is  a  drop  of  about  500  ft.  in  elevation,  and  the 
dumpage  room  is  easily  sufficient  to  take  ci;re  of  all  the 
material  of  the  deposit. 

Large  Bouldsrs  Encountered  Necessitate  Blasting 
The  great  handicaps  in  the  hydraulic  mining  of  this 
deposit  are  the  excessive  length  of  flume,  with  its  con- 
sequent heavy  cost  of  upkeep  in  paving;  the  large 
boulders  in  the  deposit,  which  require  blasting  before 
they  can  be  run  through  the  sluice  boxes,  and,  as 
already  mentioned,  the  scarcity  of  water.  This  latter 
difficulty  has  been  somewhat  overcome  by  diverting  the 
water  caught  in  the  Ground  Hog  Lake  reservoir  and 
the  Cariboo  gold  field  ditch,  which  water  is  generally- 
used  in  the  hydraulic  operations  of  Stouts  Gulch  de- 
posits, into  the  Lowhee  drain;  but  even  with  this 
extra  supply  there  is  not  sufficient  water  available 
to  keep  mining  operations  continuously  in  progress 
throughout  the  working  season. 

Over  4000  ft.  of  the  buried  channel  still  remains  to 
be  mined,  the  greater  part  of  which  is  virgin  ground. 
As  the  hydraulic  operations  up  to  the  present  in  ground 
previously  drifted  by  the  early  miners  have  paid  hand- 
somely, and  as  the  gravels  exploited  at  the  summit  be- 
tween Lowhee  Creek  and  Stouts  Gulch  contained  high 
mineral  values,  rich  returns  from  the  intervening  un- 
worked  section  are  probable. 

Stouts  Gulch 
Stouts  Gulch  is  a  southward  trending  tributary  val- 
ley of  Williams  Creek  Valley,  entering  the  latter  a  short 
distance  above  the  town  of  Barkerville.  Unlike  Lowhee 
Gulch,  the  pre-glacial  channel  is  shallow  and  much 
wider,  being  over  700  ft.  in  width.  The  great  width  of 
this  channel  with  respect  to  the  length  of  the  gulch, 
which  is  a  little  more  than  a  mile,  is  exceptional  and 
indicates  that  the  channel  is  part  of  some  larger  drain- 
age system.    The  channel  has  been  hydraulicked  out  for 
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the  greater  part  of  its  length,  though  untouched  parts 
still  remain  along  the  sides.  Section  3,  taken  at 
the  workings  about  2600  ft.  from  the  mouth  of  the 
stream,  show.s  the  deep  channel  to  be  about  200  ft. 
in  width  and  to  have  been  covered  by  85  ft.  of  over- 
burden, of  which  the  lower  30  ft.  was  gravel  and  the 
upper  55  ft.  was  boulder  clay,  and,  later,  gravels. 
Remnants  of  a  bench  about  300  ft.  in  width,  lying  20  to 
30  ft.  above  the  deep  channel,  occur  for  a  distance  on 
the  south  side  of  the  channel. 

Gold  Found  Principally  in  Gravels 

As  in  the  other  deposits,  the  bulk  of  the  gold  was 
found  in  the  gravels,  both  in  the  deep  channel  and  on 
the  bench,  concentrated  on  bedrock,  and  in  the  crevices 
of  the  schist,  which  has  weathered  to  a  distance  of  sev- 
eral feet  below  the  surface.  Some  gold  was  found, 
however,  concentrated  on  a  false  bedding  of  boulder 
clay,  evidently  deposited  there  by  later  wash  from  a 
tributary  valley  on  the  south  side. 

At  the  upper  end  of  the  pit  the  bedrock  surface  slop?s 
off  toward  Lov.'hee  Creek,  indicating  that  the  divide 
between  these  two  pre-glacial  channels  has  been  crossed. 
It  is  worthy  of  note  that  considerable  amounts  of  gold 
were  recovered  from  bedrock  up  over  this  summit,  and 
down  the  other  slope.  The  total  gold  yield  from  this 
gulch  is  estimated  at  $2..500.000. 

The  water  used  in  the  hydraulic  operations  of  this 
deposit  is  collected  from  the  headwaters  of  Lightning 
and  Jack  of  Clubs  creeks  and  from  the  slopes  of  the 
mountains  in  the  neighborhood  of  the  deposit.  Twelve 
miles  of  ditches  are  used  for  collecting  and  conveying 
the  water  to  the  workings.  Ground  Hog  Lake,  a  cirque 
lake  at  the  north  base  of  Mount  Agnes,  has  been  con- 
verted into  an  e.xcellent  re.servoir  by  the  construction 
of  a  dam  across  its  outlet.  As  this  reservoir,  and  the 
ditch  conveying  the  water  to  Stouts  Gluch  deposit,  lie 
several  hundred  feet  above  Lowhee  ditch,  the  former 
crossing  Jack  of  Clubs  Creek  about  200  ft.  higher  in 
elevation  than  the  latter,  the  water  collected  in  the 
reservoir  and  the  upper  part  of  the  ditch  can  be  carried 
through  the  waste  gate  in  the  ditch,  down  Jack  of 
Clubs  Creek  ard  into  the  lowhee  ditch.  As  already 
mentioned,  during  the  dr>'  season,  when  there  is  insuflR- 
cient  water  to  work  both  these  deposits,  hydraulic  work 
on  Stouts  Gluch  is  discontinued  and  all  the  water  avail- 
able is  used  in  the  Lowhee  operations. 

Mosquito  Creek 

Mosquito  Creek,  which  is  a  little  more  than  a  mile 
in  lenjrth,  rises  on  the  slope  of  Island  Mountain  and 
flows  northeastwardly  into  Willow  River.  The  stream 
occupies  a  wide,  shallow  valley,  and  throughout  the 
greater  part  of  its  course  runs  on  glacial  drift.  In  the 
lower  part  of  the  stream  course,  where  the  pre-glacial 
channel  has  been  exposed  for  a  considerable  distance 
by  hydraulic  operations,  the  overburden,  consisting  of 
gravel  and  boulder  clay,  was  found  to  be  from  40  to 
100  ft.  in  thickness.  The  width  of  the  channel  here 
was  about  800  ft.  At  the  present  workings  (see  Sc. - 
tion  4)  the  main  pre-glacial  channel  is  joined  by  two 
tributary  channels.  No  indication  of  the  position  of 
the  main  channel  or  the  prpsetue  of  these  tributary 
channels  was  supplied  by  the  post-glacial  topography, 
the  deposition  of  outwash  gravels  and  boulder  clay  be- 
ing so  great  as  to  obliterate  entirely  the  pre-glacial 
drainage  courses. 

The  gold,  which  has  been  largely  obtaineil  from  the 


buried  channels,  occurs  in  rich  patches.  The  deposits 
were  first  mined  by  drifting,  but  sufficient  gold  was 
left  to  enable  the  gravels  to  be  reworked  by  the  hy- 
draulic method.  Although  the  main  pay  streaks  were 
found  in  the  gravels  along  the  troughs  of  the  buried 
channels,  rich  material  was  obtained  from  a  bench  run- 
ning for  a  distance  of  700  ft.  along  the  east  side  of  the 
valley  and  var>-ing  in  height  from  100  to  150  ft.  above 
the  bed  of  the  deep  channel.  The  gravel  along  the  pay 
streak  on  the  bench  took  the  form  of  a  low  ridge,  being 
much  thicker  directly  over  the  pay  streak  than  else- 
where. The  presence  of  a  pay  streak  in  such  an  un- 
protected place  in  this  wide  valley  points  to  the  feeble- 
ness of  glacial  erosion  in  this  part  of  the  area. 

The  gold  found  is  generally  coarse  and  ragged.  Many 
nuggets  occur  containing  fragments  of  quartz  still 
adhering  to  the  gold;  in  some,  the  quartz  forms  over 
half  the  mass.  Much  crystallized  gold  is  also  found  in 
the  placer  deposit,  occurring  as  octahedron  and  rhombic 
dodecahedron  forms. 
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TI«  W.SVKRSK  SKCTIONS  OK  PRINCIPAL  PLACER  DEPOSIT 
OK  THE  CARIBOO  PISTUICT.  BRITISH  COLUMBIA 


The  bedrock  is  highly  folded  and  consists  of  schists 
and  slates  cut  by  numerous  quartz  veins  from  which 
the  gold  in  the  gravels  was  in  all  probability  derived. 

The  water  used  in  hydraulicking  this  deposit  is 
collected  from  the  northern  slope  of  Island  Mountain 
by  means  of  five  miles  of  ditches,  and  at  best  this 
supply  is  only  sufficient  to  give  a  run  for  about  two 
months.  During  the  dry  seasons  hydraulic  operations 
are  carried  on  only  a  few  hours  a  day  or  abandoned 
altogether.  The  exceptional  richness  of  the  deposit, 
however,  makes  up  for  the  handicap  in  mining.  Over 
$3,500,000  is  said  to  have  been  already  derived  from 
this  deposit. 

Grouse  Creek 

Grouse  Creek,  a  stream  four  miles  long,  flows  north- 
easterly into  Pleasant  Valley  Creek,  entering  the  latter 
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near  its  junction  with  Antler  Creek.  For  over  thirty 
years  the  Waverley  company  worked  the  pre-glacial  chan- 
riel  of  this  stream,  having  hydraulicked  out  a  pit  about 
1200  ft.  long,  200  ft.  wide,  and  over  100  ft.  deep.  Re- 
cently a  company  represented  by  C.  W.  Moore  and  J.  G. 
]\IcLaren  has  taken  over  the  property,  and  during  last 
season  had  a  number  of  men  employed  in  Keystone 
drilling,  erecting  a  sawmill,  constructing  reservoirs, 
and  doing  other  preliminary  work,  with  a  view  to 
beginning  actual  mining  operations  next  summer.  The 
intention  is  to  work  the  untouched  ground  lying  below 
and  above  the  pit.  At  the  head  of  the  pit,  where  drilling 
operations  were  being  conducted,  the  channel  was  about 
100  ft.  in  width  and  lay  about  90  ft.  below  the  surface. 
The  .sluice  flume  used  in  the  previous  mining  operations 
was  found  to  be  about  20  ft.  above  the  bedrock  of  the 
main  channel,  and  it  is  expected  that  the  exploiting  of 
these  undisturbed  gravels  will  yield  rich  returns. 

Jack  of  Clubs  and  Slough  Creeks 

Jack  of  Clubs  Creek  rises  from  the  northern  slope  of 
Mount  Agnes  and  flows  westerly  and  northerly,  emptying 
into  the  western  end  of  Jack  of  Clubs  Lake.  At  present, 
John  McDougall  and  F.  Dewitt  Reed  are  engaged  in 
sinking  a  llO-ft.-shaft,  from  the  bottom  of  which  they 
plan  driving  a  120-ft.  tunnel  to  tap  the  buried  channel. 

Slough  Creek  rises  near  the  western  end  of  Jack  of 
Clubs  Lake  and  flows  northwesterly  into  Willow  River. 
The  creek  occupies  a  valley  almost  half  a  mile  wide, 
which  undoubtedly  was  the  pre-glacial  drainage  course 
of  Williams  and  Jack  of  Clubs  creeks.  Mining  opera- 
tions carried  on  a  number  of  years  ago  under  the  man- 
agement of  John  Hopp  showed  the  pre-glacial  channel 
to  lie  28-5  ft.  below  the  present  surface  and  to  be  in 
places  almost  600  ft.  in  width.  The  valley  is  filled  in 
with  gravel  and  clay,  the  clay  stratum,  which  lies  about 
50  ft.  above  bedrock,  being  in  places  180  ft.  thick.  Owing 
to  the  excessive  flow  of  underground  water,  the  attempt 
then  made  at  exploiting  these  deep  deposits  proved  un- 
successful, but  Mr.  Hopp  is  satisfied  that  the  water 
difficulty  will  be  overcome.  No  attempt  is  being  made 
to  mine  this  deep  ground  at  present,  the  work  that  is 
being  carried  on  along  the  creek  being  confined  to  the 
hydraulicking  of  bench  deposits  along  the  southwestern 
side  of  the  valley.  The  banks  being  worked  are  al- 
most 100  ft.  in  height,  and  a  generalized  section  of  the 
deposit  as  exposed  in  the  different  workings  is,  in  de- 
scending order,  as  follows : 

Glacial  and  post-glacial  outwash — beds  of  sand  and 
gravel  dipping  northwest,  about  40  ft.  thick. 

Boulder  clay  and  gravel. 

Coarse  gravels,  auriferous. 

Slate  bedrock  intruded  in  places  by  tongues  of 
igneous  rock. 

The  gold  is  largely  derived  from  the  lower  gravels. 

Of  the  three  plants  in  operation,  the  Point  mine, 
owned  by  Loo  Gee  Wing,  Vancouver,  and  run  under  the 
management  of  Joseph  Wendell,  is  much  the  largest. 
An  up-to-date  hydraulic  plant  is  installed  for  the  work- 
ing of  a  bench  deposit.  A  face  500  ft.  in  extent  is  being 
washed  by  a  series  of  monitors,  the  material  being  run 
through  a  series  of  four  sluice  boxes  converging  into 
a  single  tailrace.  In  this  way  the  excessive  supply  of 
water  obtained  in  the  spring  through  the  melting  of  the 
snow  can  be  handled,  and  the  work  of  washing  a  part 
of  the  bank  can  proceed  while  the  clean-up  from  an- 
other part  is  being  made. 

Dragon  Creek,  a  small  northeastward-flowing  tribu- 


tary' of  Willow  River,  enters  the  latter  about  two  miles 
below  the  junction  with  the  Slough  Creek.  During  the 
season  Leo  Muller  and  Otto  Muller  were  engaged  in 
tunneling  along  the  buried  channel  of  the  creek  and 
obtained  favorable  results.  Recently  Leo  Jluller 
bought  out  his  partner's  interest  in  the  claim  and  is 
now  carrying  on  the  work  single  handed.  Mustang 
Creek,  a  small  creek  less  than  two  miles  long,  flows 
eastward  into  Sugar  Creek.  John  Bell  and  William 
Thompson  are  engaged  in  preliminary  work  with  a  view 
to  beginning  actual  mining  operations  as  soon  as  pos- 
sible. 

Perkins  Gulch 

Perkins  Gulch. enters  Lightning  Creek  on  the  north 
bank  about  one  mile  above  Stanley.  I.  I.  Felker  and 
W.  S.  Sparkes,  after  several  years  spent  in  a  systematic 
search  along  the  lower  part  of  this  stream,  have  finally 
discovered  a  rich  deposit  a  little  over  a  half  mile  from 
its  mouth.  The  deposit  occurs  in  a  pre-glacial  chan- 
nel, lying  about  30  ft.  above  the  present  bed  of  Perkins 
Creek  and  entering  it  on  the  eastern  side  in  a  direction 
almost  at  right  angles  to  the  present  course. 

The  buried  channel  is  wide  and  flanked  on  the  north 
side  by  a  terrace  over  100  ft.  wide  lying  30  ft.  above 
it  (Section  5.)  The  sections  e.xposed  in  both  the  deep 
channel  and  on  the  bench  are  about  the  same,  with 
the  exception  that  no  true  boulder  clay  was  to  be 
seen  on  the  latter,  its  place  being  taken  by  a  thin  bed 
of  silt.     The  sections  are   as   follows: 


Character  of 
Formation 

Material 

Bench 

Deep 
Channel 

Silt  and  clay 

Feet 
2 

Feet 
1775 

Recent  to  Pleistocene  depos.ts. . 

.  Fine    gravel   with 
sand  lenses 

6 

Coarse  gravel.,  . 

8 

Pay  Streak 

Silt 

2 

Glacial  boulder  clay 

0 

25 

Glacial  and  pre-glacial  gravels 
shingled   up  stream,  aurifer- 

6 

Pay  Streak 

Pay  .'^trea; 

Decoraposed  bedrock 

n 

2 

Fresh  bedrock,  Cariboo  schists,  strike  north  45°  west,  dip  42°  east. 

Pay  streaks  of  both  pre-glacial  and  post-glacial  age 
occur.  Coarse,  rugged  gold  showing  little  evidence  of 
wear  occurs  in  the  pre-glacial  gravels,  both  on  the  rock 
bench  and  in  the  deep  channel.  In  some  places  the  gold 
was  found  to  have  worked  down  a  distance  of  2  ft. 
in  the  crevices  of  the  decomposed  schist.  Another  rich 
pay  streak  of  finer,  smoother  gold  is  found  in  the  coarse 
gravels  immediately  overlying  the  boulder  clay  of  the 
deep  channel.  Whether  this  pay  streak  has  been  de- 
rived by  the  working  over  of  the  bench  gravels 
which  occupy  the  same  horizon  lying  adjacent  on  the 
north,  or  whether  it  owes  its  orgin  to  the  restoring  of 
the  deep  channel  deposits  further  up  slope  is  not  as  yet 
fully  deteiTnined,  but  the  former  opinion  as  to  origin 
is  favored. 

Mining  is  being  carried  on  by  means  of  a  small  hy- 
draulic plant,  the  necessary  water  for  which  is  obtained 
from  the  drainage  basin  of  Perkins  Creek.  With  the 
small  supply  of  water  available,  only  a  short  season's 
run  is  possible.  During  much  of  the  time  the  washing 
did  not  exceed  a  few  hours  a  day,  and  this  was  made 
possible  by  collecting  the  drainage  water  in  the  reser- 
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voir  during  the  remainder  of  the  time.  To  overcome 
this  difficulty  Felker  and  Sparke.s  have  procured  water 
rights  on  Amador  Creek  and  plan  building  a  ditch  to 
convey  this  water  to  the  workings.  As  yet  only  a  few 
hundred  feet  of  the  channel  and  bench  have  been  cleared, 
but  the  returns  from  this  have  been  phenomenally 
rich,  over  S5000  being  recovered  from  a  bedrock  surface 
100  by  150  ft.  An  attempt  is  being  made  to  tai 
the  old  chr.nr.el  about  1100  ft.  further  up  by  a  tunnel 
run  through  rock  from  the  present  channel  of  Perkins 
Creek,  and  in  this  way  the  time  during  which  hydraulic 
wa.shing  cannot  be  carried  on  will  be  devoted  to  drift 
mining. 

Chisholm  Creek 

Chisholm  Creek,  a  small  southward-flowing  tributary 
of  Lightning  Creek,  enters  the  latter  at  the  town  of 
Stanley.  Although  only  a  little  gold  was  recovered  from 
the  present  stream  bed,  the  fact  that  the  neighboring 
creeks  have  yielded  in  varying  degrees  led  the  Cariboo- 
Chisholm  Creek  Mining  Co.,  under  the  management  of 
J.  A.  McPherson,  to  undertake  considerable  prospecting 
in  the  lower  part  of  the  creek  in  search  of  an  old 
channel. 

By  means  of  Keystone  drilling,  a  buried  channel  lying 
about  400  ft.  west  of  the  present  stream  and  about  30  ft. 
higher  than  its  bed  was  discovered,  covered  by  180  ft. 
glacial  debris  and  gravel.  The  gold  contained  in  the 
gravels  induced  the  company  to  drive  a  tunnel  1300  ft. 
long  from  near  the  present  stream  channel,  a  gradient 
of  5  in.  per  100  ft.  being  given  the  tunnel  for  drainage. 
On  completing  the  tunnel  it  was  found  to  be  about  10  ft. 
below  the  bed  of  the  buried  channel,  and  in  order  to  tap 
this  it  was  necessary  to  run  upraises.  The  water  pres- 
sure in  the  channel,  which  was  found  to  be  great,  was 
relieved  gradually  by  working  alternately  on  the  faces 
of  a  series  of  three  drifts  run  from  a  tunnel  paralleling 
the  channel.  After  draining  the  channel,  a  considerable 
amount  of  exploiting  of  the  gravel  deposit  v;as  done, 
but  the  excessive  width  of  the  stream  bed,  which  at  this 
place  exceeded  100  ft.,  prevented  great  concentration 
of  mineralization.  The  channel  at  this  point  bears  west- 
ward at  an  angle  of  about  30"  with  the  present  course 
of  Chisholm  Creek.  Owing  to  the  scarcity  of  labor 
brought  about  by  the  war,  development  work  was  dis- 
continued, but  will  probably  be  resumed  as  soon  as 
normal  conditions  are  restored. 

Cottonwood  Canyon 

Cottonwood  Canyon  lies  on  Eraser  River  about  twelve 
miles  above  the  town  of  Quesnel.  At  the  foot  of  the 
canyon,  about  two  miles  above  the  mouth  of  Cotton- 
wood River,  banks  of  gravel  and  silt  rise  to  several  hun- 
dred feet  above  the  level  of  the  water.  Over  a  distance 
of  .leveral  hundred  feet  the  lower  parts  of  the  banks  on 
both  sides  of  the  river  consist  of  streaks  of  clay,  sand, 
"chicken-feed"  gravel,  and  fragments  of  wood  intimately 
mixed  with  numerous  boulders  of  foreign  origin,  the 
whole  deposit  being  firmly  cemented  by  percolating  solu- 
tions. Rome  of  the  boulders  arc  large  and  m.iny  show 
polished  and  striated  ."iirfarcs,  the  result  of  glacial  ac- 
tion. The  deposit  lies  on  bedrock,  which  on  the  cast  side 
of  the  river  is  about  2.5  ft.  above  water  level  and  on  the 
west  side  a  little  Ik-Iow  the  level  of  the  water.  As  far 
as  known  to  me,  no  definite  pay  streaks  occur,  but  the 
lower  6  ft.  of  the  deposit  contains  sufficient  gold  to  at- 
tract capital. 

For  a  number  of  years  the  deposit  on  the  ea-st  side  of 
the  river  was  worked  in  a  small  way  by  D.  Killam.  the 


cemented  material  being  allowed  to  slack  on  the  dump 
during  the  winter,  and  run  through  the  sluice  boxes 
the  following  summer.  Recently  an  attempt  has  been 
made  by  the  Tertiary  Mining  Co.,  of  Chicago,  under  the 
management  of  D.  D.  Eraser,  to  work  the  deposit  on  a 
much  larger  scale.  The  cemented  gravel  is  blasted, 
loaded  into  cars  of  1  cu.yd.  capacity,  run  to  the  mouth 
of  the  mine,  hoisted  over  a  trestle  to  the  top  of  the 
mill,  and  dumped  into  a  large  hopper  leading  into  a 
r'A'olving  trommel  screen,  where  it  is  disintegrated. 
The  screen,  which  is  made  of  i-in.  steel,  is  perforated 
with  holes  1  in.  in  diameter  and  revolves  at  a  rate  of 
17  r.p.m.  The  coarse  material  passes  down  the  revolving 
barrel  and  into  a  chute  leading  to  the  dump;  the  fine 
material,  passing  through  the  screen,  is  fed  into  a  sluice 
box  fitted  with  Hungarian  riffles,  where  the  gold  is 
cau-rht.  The  area  so  far  stoped  out  measures  about 
100  by  150  by  6  ft. 

Government  Creek 

Government  Creek,  a  stream  about  ten  miles  in  length, 
flows  southwesterly  into  Hixon  Creek,  a  westerly  flowing 
tributary  of  Frazer  River  entering  about  thirty-one 
miles  north  of  Quesnel.  For  a  number  of  years  con- 
siderable prospecting  has  been  carried  on  along  the 
lower  part  of  this  creek  by  Dougal  Cameron,  and  gravels 
estimated  at  about  4.000.000  cu.yd.  are  said  to  average 
40c.  per  cu.yd.  in  gold  and  platinum. 

Quesnel  Mining  Division 

Although  several  dredges  were  operating  on  different 
parts  of  Quesnel  River  a  few  years  ago,  these  attempts 
did  not  prove  financially  successful,  owing  to  poor  man- 
agement, and  since  then  no  further  effort  has  been  made 
at  mining  the  deposits.  Recently,  however,  S.  J.  Marsh 
has  procured  a  strip  of  dredging  ground  along  the  lower 
part  of  Marsh  Creek,  which  flows  northeastward  into 
Quesnel  River  about  twenty  miles  from  its  mouth,  and 
along  the  main  river  for  a  distance  of  five  miles  down- 
stream from  the  junction  of  this  creek.  Considerable 
prospecting  by  panning  and  sluicing  has  been  carried  on, 
and  gold  and  platinum  are  said  to  have  been  obtained. 
Mr.  Marsh  is  endeavoring  to  raise  capital,  with  a  view  to 
installing  a  drag-line  dredging  plant  to  work  the  deposit. 

Twenty-mile  Creek,  a  small  stream  about  seven  miles 
in  length,  enters  Quesnel  River  on  the  north  side  about 
twelve  miles  below  Quesnel  Forks.  There  the  Quesnel 
Hydraulic  Gold  Mining  and  Development  Co.  is  con- 
tinuing operations  under  the  management  of  K.  C.  Lay- 
lander. 

The  deposits  being  worked  on  Twentymile  Creek  con- 
sist of  a  400-ft.  bank  on  the  east  side  of  the  stream 
about  one  mile  above  its  mouth  (Section  6).  The 
upper  90-ft.  stratum  of  this  bank  is  of  silt,  sand,  and 
gravel.  This  is  underlaid  by  a  70-ft.  bed  of  boulder  clay 
composed  mainly  of  small  quartzite  boulders  firmly 
cemented  in  a  brown,  clayey  matrix.  Below  this  lies 
a  2l()-ft.  bed  of  gravel  of  fluvioglacial  origin.  Volcanic 
bedrock,  in  places  capped  by  a  thin  layer  of  yellow  clay 
resulting  from  pre-glacial  decomposition  of  the  rock,  is 
to  be  seen  outcropping  in  the  pit,  but  so  far  as  observed 
there  were  no  indications  suggesting  a  confined  channel. 

The  gold,  which  is  mainly  fine,  is  said  to  occur  dis- 
seminated through  the  bank,  the  main  proportion,  how- 
ever, being  concentrated  in  the  lower  part  of  the  deposit. 

The  plant  of  the  Quesnel  Hydraulic  Gold  Mining  and 
Developing  Co.  is  considered  one  of  the  most  up-to-date 
hydraulic  plants   in  the  province  of  British   Columbia. 
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The  plant,  including  its  nineteen  miles  of  ditches,  three 
large,  inverted  syphons,  diverting  dam  on  Swift  River, 
and  its  many  other  unique  features,  is  fully  described 
in  the  annual  report  of  the  Minister  of  Mines,  1911. 

An  addition  to  the  plant,  however,  has  been  made  by 
Mr.  Laylander  in  the  installation  of  a  mill  for  the  saving 
•of  the  black  sand  concentrate.  An  undercurrent  placed 
in  the  lower  part  of  the  sluice  boxes  allows  the  con- 
centrate to  pass  into  a  sump,  from  which  it  is  raised 
by  means  of  a  hydraulic  elevator,  a  distance  of  20  ft. 
From  this  it  passes  over  a  grizzly,  the  gravels  passing 
through  the  grizzly  being  fed  into  two  Neill  jigs,  and 
the  remaining  coarser  gravels  passing  off  to  the  dump. 
The  concentrate  from  the  jigs  is  then  passed  over  a  15- 
ft.  by  4'-ft.  Overstrom  concentrating  table,  on  which 
the  sand  is  graded  and  the  desired  concentration  ob- 
tained. In  this  way,  about  1500  lb.  of  black  sand  con- 
centrate is  saved  per  day.  As  this  concentrate  is  said  to 
carry  appreciable  amounts  of  gold  and  platinum,  this 
saving  is  a  factor  in  the  value  of  the  deposit. 

Keithley  Creek 

Keithley  Creek,  a  stream  ten  miles  long,  heads  on 
Cariboo  Mountain  and  runs  in  a  southeasterly  direction 
into  Cariboo  Lake.  Along  most  of  its  course  it  occupies 
a  narrow,  V-shaped  valley,  with  banks  of  boulder  clay 
and  gravel  rising  steeply  to  a  height  of  200  to  300  ft. 
In  places  where  the  stream  has  cut  through  the  drift 
and  lowered  its  channel,  either  below  the  pre-glacial  bed 
of  the  stream  or  into  the  rock  shoulders  which  projected 
into  the  buried  valley,  the  stream  course  is  characterized 
by  gorges  and  falls. 

Remnants  of  at  least  two  ancient  channels  buried  be- 
neath a  blanket  of  glacial  debris  have  been  noted  and 
traced  for  great  distances  along  the  present  course.  The 
drift  covering  was  not  sufficient,  however,  to  fill  the 
valley  completely,  and  the  stream  in  cutting  out  its 
present  channel  rarely  lies  more  than  500  ft.  distant 
from  the  buried  channels. 

Of  these  pre-glacial  channels  one  occurs  about  120  ft. 
above  the  stream,  remnants  of  it  being  found  on  one 
side  or  the  other  of  the  valley.  A  later  channel  occurs 
near  the  level  of  the  present  stream  bed,  in  some  places 
being  above  the  level  of  the  stream  and  at  other  places 
below  it.  The  gravels  of  this  channel  were  found  to  be 
rich,  and  the  stream  where  it  has  cut  into  or  through 
them  has  been  so  enriched  that  certain  parts  have  been 
worked  six  times. 

At  present  the  only  mining  carried  on  in  this  locality 
is  a  high  channel  deposit  lying  on  the  east  side  of  the 
creek,  130  ft.  above  the  present  bed  of  the  stream  and 
one  mile  above  its  mouth.  Here  is  situated  the  Kitch- 
ener mine,  owned  by  R.  W.  Harrison  and  E.  J.  Worth. 
Harrison,  assisted  by  three  men,  has  driven  a  tunnel 
100  ft.  through  the  outer  rim  rock  and  has  struck  a  very 
rich  deposit  of  gravel.  Two  years  ago  Harrison  and 
Worth  worked  another  part  of  the  same  bench  a  short 
distance  away,  which  yielded  over  $18,000  from  10,000 
sq.ft.  of  bedrock  surface;  but  the  bench,  averaging  40 
ft.  in  width,  on  being  traced,  was  found  to  have  been 
cut  away  by  later  erosion,  and  a  considerable  sum  was 
expended  in  determining  its  continuation. 

The  gold,  which  was  largely  coarse,  was  found  to 
occur  in  two  pay  streaks — one,  containing  the  coarser 
gold,  occurred  in  gravel  lying  near  bedrock,  and  in 
some  places  the  gold  was  found  wedged  in  the  crev- 
ices of  the  quartzite  schist  to  a  depth  of  two  feet;  the 
other,  a  pay  streak  carrying  somewhat  finer  gold,  was 


found  to  be  on  a  layer  of  silt  occurring  several  feet 
above  bedrock.  Exceptional  quantities  were  found  be- 
neath some  of  the  large  boulders  lying  on  bedrock. 
Where  pot  holes  occurred,  gold  was  found  around  the 
rims  and  in  small  channels  leading  from  them,  but  the 
pot  holes  themselves  did  not  contain  sufficient  gold  to 
make  it  worth  while  to  clean  them  out. 

There  is  little  doubt  that  many  other  rich  sections  of 
these  old  channels  still  remain  in  this  neighborhood  un- 
discovered, so  concealed  by  glacial  drift  that  they  were 
either  overlooked  altogether  or  the  prospect  tunnels  run 
to  locate  them  were  too  high  or  too  low.  If  a  road  was 
constructed  connecting  this  section  with  Barkerville  or 
Quesnel  Forks,  so  that  a  Keystone  drill  could  be 
brought  in,  some  of  these  likely  areas  could  be  pros- 
pected. At  present  prospecting  has  to  be  carried  on  by 
the  slow,  expensive,  and  unsatisfactory  method  of  shaft 
sinking.  Not  only  is  it  impossible  to  get  in  drilling 
machinery  to  carrj'  on  systematic  prospecting,  but,  even 
where  favorable  indications  are  met,  it  is  hard  to  in- 
terest capital  in  a  deposit  that  is  so  difficult  of  access. 

Harpers  Camp 

At  Harpers  Camp  the  International  Dredging  and 
Drainage  Co.,  a  Victoria  syndicate,  is  operating  on  a 
flat  of  Horsefly  River.  The  company  holds  three  250-ft. 
mining  claims  and  one  dredging  lease  extending  for  one 
mile  along  the  river.  Part  of  this  ground  was  worked 
a  number  of  years  ago  by  R.  T.  Ward,  and  is  said  to 
have  yielded  rich  returns. 

The  deposit  consists  of  pre-glacial  bench  gravels 
lying  on  the  northeast  side  of  the  present  channel  and 
buried  beneath  the  covering  of  boulder  clay  and  recent 
stream  gravels.  The  gold  ranges  in  size  from  flour 
gold  to  nuggets  the  size  of  birdshot.  The  fine  gold 
occurs  disseminated  through  the  pre-glacial  gravel  bed, 
but  the  coarser  gold  was  generally  found  concentrated 
either  on  bedrock  or  on  a  false  bedding  of  clay  lying 
about  14  ft.  below  the  surface.  Phenomenal  quantities 
are  said  to  have  been  derived  from  beneath  a  large 
boulder  occurring  on  bedrock.  Hydraulic  elevators  were 
used  by  Mr.  Ward  in  mining  these  deposits,  and  four 
of  these  elevators  may  be  seen  almost  completely  buried 
in  the  old  pits.  The  present  company  is  operating  a 
power  scraper,  which  appears  to  be  well  suited  to  a 
deposit  such  as  this,  where  the  gravels  to  be  worked  are 
shallow,  the  floor  is  broad  and  with  a  gentle  slope,  and 
the  bedrock  is  of  soft  shale. 

The  plant  consists  of  a  45-hp.  yarding  donkey  engine 
with  10  by  12-in.  cylinders  and  a  3-drum  hoist  which 
operates  a  Stanley  scraper  of  2-yd.  capacity.  The 
scraper  is  4  by  8  by  2  ft.  and  is  bottomless,  the  base 
being  supplied  with  eight  18-in.  octagon  teeth,  li  in.  in 
diameter.  The  material  excavated  is  held  in  place  by 
the  sides  and  back  of  the  scraper.  The  scraper  is 
said  to  work  satisfactorily  through  a  vertical  distance 
of  100  ft.  The  gin  poles,  which  guide  the  drag  cables, 
are  30  ft.  long  and  16  in.  in  diameter  and  are  generally 
placed  about  600  ft.  from  the  engine  and  about  300  ft. 
apart.  Owing  to  the  slight  gradient  of  the  stream,  it 
was  necessary  to  elevate  the  sluice  boxes  about  10  ft.  to 
secure  sufficient  gradient  for  sluicing  and  dumpage 
room.  The  scraper  is  hauled  up  an  incline  and  over  a 
hopper  feeding  into  the  sluice  box.  The  daily  capacity 
of  the  plant  is  placed  at  500  cu.yd.  per  eight-hour  day. 
With  a  haul  of  250  ft.  or  less,  1  cu.yd.  per  min.  can 
be  handled,  the  scraper  making  the  forward  haul  in  li 
min.  and  the  return  in  three-quarters  of  a  minute.     A 
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DeVille  gold-savingr  machine  is  u.sed  in  connection 
with  an  undercurrent  in  the  sluice  boxes,  to  save  the 
fine  gold. 

Owing  to  the  large  amount  of  tailing  it  was  neces- 
sar>'  to  handle  before  getting  into  virgin  ground,  the 
returns  so  far  have  not  been  as  satisfactory  as  had 
been  anticipated.  It  is  the  intention  in  the  near  future 
to  undertake  systematic  prospecting  of  this  buried 
bench  by  Keystone  drill,  and  it  is  reasonable  to  look 
for  the  discover>-  of  rich  deposits  similar  to  the  depoiiit 
already  worked. 

Black  Creek 

Black  Creek  is  a  southward-flowing  tributary  of 
Horsefly  River,  joining  the  latter  about  fourteen  miles 
east  of  Harpers  Camp.  It  is  a  small  stream  about 
four  miles  long.  Throughout  its  course  it  occupies  a 
V-shaped  valley,  and  descends  rapidly  through  a  series 
of  gravel  stretches  and  rock  gorges  to  the  main  valley 
of  the  Horsefly. 

The  present  stream  valley  through  the  greater  dis- 
tance lies  within  the  pre-glacial  valley,  which  during 
Pleistocene  time  was  almost  completely  filled  by  sand, 
gravel,  and  boulder  clay.  The  pre-glacial  valley  was 
narrow  and  characterized  by  interlocking  rock  spurs, 
indications  of*  which  may  be  seen  in  the  rock  shoulders 
outcropping  from  beneath  the  blanket  of  drift.  The 
stream  in  cutting  its  channel  through  the  drift  was  in 
places  superimposed  on  these  valley  spurs,  and  along 
these  parts  of  the  course  it  is  characterized  by  deep  nar- 
row canyons.  Two  such  canyo.is  occur  within  900  ft.  of 
one  another  in  the  lower  part  of  the  valley.  Indications 
met  along  the  valley  suggest  that  seldom,  if  any\vhere, 
has  the  present  stream  valley  been  cut  below  the 
bed  of  the  pre-glacial  channel.  Attempts  made  so 
far  to  reach  the  bottom  of  the  buried  channel  have 
proved  unsuccessful,  owing  to  the  presence  of  under- 
ground water. 

Considerable  prospecting  has  been  done  along  the 
lower  part  of  this  creek,  with  favorable  results,  the 
coarse  gold  recoverefl  being  derived  from  the  rock 
slopes  of  the  buried  channel. 

During  the  .season  of  1918,  the  Western  Mines  Ex- 
ploration Syndicate,  of  Vancouver,  was  engaged  in  drill- 
ing operations  on  the  lower  part  of  the  valleys,  with 
the  object  of  tracing  the  channel  and  testing  the  gravels. 
It  is  expected  that  further  testing  will  be  carried  on 
next  year,  and  if  the  results  warrant  an  attempt  will 
be  made  to  work  this  deposit. 

Suflficient  water  collects  in  the  drainage  basin  of  the 
stream  to  make  hydraulic  operations  possible  on  a  small 
.<<cale.  Several  goo<l  dam  sites  occur  about  U  miles 
further  upstream,  where  rock  shoulders  have  been  found 
projecting  into  the  valley  from  the  east  bank.  An 
excellent  site  for  a  dump  for  the  disposal  of  tailings 
occurs  below  the  lower  gorge.  As  the  gold  is  generally 
to  be  found  concentrated  on  bedrock,  it  will  be  neces- 
sary to  do  considerable  quarrj'ing  to  lowe-  the  bed  of 
the  gorge  to  that  of  the  pre-glacial  valley.  The  use 
of  this  artificial  outlet  will  probaVily  be  more  satis- 
factory than  locating  the  mouth  of  the  buried  valley 
and  following  up  the  old  channel  to  this  point. 

Conclusions 

Prnrtirnlly  every  foot  of  promising  placer  ground  in 
the  Barkerville  area  ix  staked,  fhoujrh,  owing  to  the 
adverse  condition."<,  no  work  i.s  at  present  being  done 
on  the  majority  of  the  claims.     Some  of  these  area.'' 


are  lying  idle  because  high  operating  costs  have  com- 
pelled the  plants  on  them  to  close  dowTi,  though  work 
will  probably  be  resumed  when  normal  conditions  are 
restored  and  sufficient  capital  can  be  acquired.  Owing 
to  the  scarcity  of  water,  other  claims  cannot  be  worked 
until  the  water  now  being  used  in  hydraulicking  of 
neighboring  deposits  is  available.  Still  others  are 
temporarily  idle,  because  attempts  to  exploit  the  deposit 
have  proved  unsuccessful.  Many  others,  however,  are 
being  held  purely  from  a  speculative  standpoint,  the 
holders  making  no  effort  whatever  to  work  them,  but 
depending  on  the  development  work  done  on  neighbor- 
ing claims  to  prove  them  as  to  their  value,  when  they 
will  seek  to  sell  at  a  profit. 

As  in  comparison  with  the  other  mining  methods 
employed,  the  great  proportion  of  the  yearly  output 
of  this  field  is  derived  from  hydraulic  mining,  and  as 
practically  all  the  water  in  the  Barkerville  area  is 
already  taken,  and  is  being  used,  the  possibility  of  an 
increase  in  this  phase  of  placer  mining  is  slight  and 
is  confined  largely  to  the  less  e.xploited  areas  in  the 
vicinity  of  Cariboo  Lake  and  Horsefly  River.  Although 
the  former  locality  is  at  present  practically  deserted, 
an  improvement  in  transportation  facilities  into  the 
area  would  stimulate  further  prospecting  along  the 
creeks  of  this  region,  and  there  is  reasonable  ground 
to  expect  discoveries  similar  to  that  recently  made  on 
Keithly  Creek,  of  other  rich  deposits  that  have  been 
overlooked  by  early  miners. 

There  is,  however,  a  possibility  of  an  increase  of  the 
mining  of  the  deep  ground  along  numerous  creeks, 
including  Williams  Creek,  Slough  Creek,  Big  Valley 
Creek,  Lightning  Creek,  Willow  River,  ,'ack  of  Clubs 
Creek.  Snowshoe  Creek,  and  many  others.  Considerable 
careful  and  systematic  prospecting  by  Keystone  drilling 
has  already  been  undertaken  along  many  of  these  creeks, 
and  pay  streaks  have  been  shown  to  exist,  but  the 
excessive  pressure  of  underground  water  has  made  the 
exploiting  of  the  deposits  by  drift  mining  impossible  as 
yet.  However,  with  the  improvement  in  pumping 
machinery,  the  operators  familiar  with  the  magnitude 
of  the  obstacle  to  be  encountered  are  confident  that  they 
will  finally  master  the  situation.  Much  of  the  ground 
is  suitable  for  dredging.  So  far,  the  mafn  drawback 
to  the  employment  of  dredges  is  the  distance  the  de- 
posits are  from  railways  and  the  consequent  excessive 
cost  in  installing  plants.  With  the  completion  of  the 
Pacific  Gre.it  Eastern  Ry.  to  Quesnel.  this  obstacle  will 
be  greatly  reduced,  though  not  altogether  removed. 

If  cheap  power  were  available,  much  of  the  now  idle 
ground  would  in  all  likelihood  be  worked.  The  amount 
of  power  thus  demanded  for  the  running  of  dredges  and 
of  pumps  employed  in  connection  with  drift  mining, 
and  for  hydraulic  purpo.ses,  in  addition  to  that  which 
would  be  consumed  by  the  present  working  properties 
using  fuel  for  power,  would  be  so  large  as  in  all  prob- 
ability to  warrant  the  installation  of  an  electric  plant. 
Indeed,  this  question  has  already  been  considered  in 
connection  with  the  two  f;ills  on  Swamp  River,  one  fall 
a  few  miles  below  the  outlet  of  Isaac  Lake  having  a 
drop  of  75  ft.,  ard  the  other,  short  distance  below  the 
outlet  of  Sandy  Lake,  having  a  drop  of  70  ft.,  from 
which  good  routes  are  obtainable  for  a  transmission 
line  to  Barkerville  and  neighboring  areas.  M.  Bailey, 
who  has  thoroughly  examined  these  undeveloped  water- 
powers,  e.-itiniated  that  the  minimum  capacity  would  be 
about  50,000  hp.  Owing,  however,  to  the  present  ad- 
verse conditions,  the  scarcity  of  labor,  the  hi.fh  co^t  of 
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supplies,  and  the  distance  from  the  railway,  operators 
are  reluctant  to  enter  into  any  new  project  requiring 
a  heavy  outlay  of  capital. 


Small  Air  Compressors 

At  the  outbreak  of  the  war  a  number  of  small  air 
compressors  were  required  for  service  where  reliability 
was  imperative.  The  Ingersoll-Rand  Co.  had  just  com- 
pleted tests  on  the  company's  Imperial,  lype  14  com- 
pres-sor,  and  had  adopted  it  as  the  new  standard  small 
compressor,  and  its  offer  to  produce  these  compressors 
for  immediate  use  was  accepted.  The  field  performance 
of  the  machines  has  proved  them  to  be  efficient,  reliable, 
and  inexpensive  to  the  operator,  and  they  have  now  been 
placed  on  the  general  market. 

There  are  four  sizes,  with  capacities  ranging  from 
3  to  45  cu.ft.  per  min.  at  pressures  to  100  lb.  per  sq.  in. 
The  small  compressors  can,  however,  be  used  for 
pressure   requirements   up   to  200   lb.   per   sq^.    in.,   the 


SINGLE-ACTING    AIR    COilPRESSOR 

horsepower  needed  being,  of  course,  slightly  increased. 
They  are  single-acting  machines,  of  the  vertical  type, 
built  for  belt  drive.  If  driven  from  a  line  shaft,  tight 
and  loose  pulleys  are  supplied,  and  if  the  use  of  an 
independent  motor  is  planned  the  machines  are  or- 
dinarily furnished  as  a  complete  unit,  with  motor, 
endless  belt,  and  short-drive  attachment,  and  a  hard- 
wood base  plate  is  included  with  the  standard  equipment. 

The  machines  are  well  balanced,  and  operate  satis- 
factorily if  bolted  to  any  solid  flooring,  but  if  per- 
manency of  installation  is  desired  the  building  of  a 
concrete  foundation  is  advocated.  The  smallest  size 
is  built  with  a  ribbed  cylinder  for  air  cooling  where 
the  service  is  intermittent  and  with  water-cooled 
cylinder  of  the  reservoir  tMJe  for  continuous  operation. 
Larger  machines  are  water  cooled  only,  employing  the 
reservoir  jacket  system,  although,  in  the  case  of  the 
largest  size,  a  closed  jacket  for  connection  to  the  pres- 
sure system  is  optional.  In  this  particular  it  is  worth 
noting  that  the  reservoir  cylinder  design  affords  un- 
usually ample  water  capacity  and  that  both  cylinder 
barrel  and  head  are  cooled.  It  is  stated  that  a  single 
filling  of  the  water  space  is  sufficient  for  a  10-hour  run. 

In  the  general  design,  the  Imperial,  Type  14  com- 
pressor resembles  an  automobile  engine.  There  is  the 
same  drop-forged  crankshaft  and  connecting  rod,  the 
die-cast  renewable  bearings,  the  automatic  splash  lubri- 
cation system,  and  general  ruggedness  and  simplicity 
which  have  come  to  be  recognized  as  guarantees  of  satis- 
factory sen'ice  under  variable  operating  conditions. 


Breaking  Up  Concrete 

Concrete  structures,  either  plain  or  reinforced,  are 
usually  considered  to  be  of  a  permanent  nature.  It 
is,  however,  sometimes  necessary  to  remove  or  destroy 
such  structures,  which  are  often  situated  inside  of 
buildings  and  adjacent  to  valuable  machinery;  or  the 
mass  to  be  removed  may  be  in  close  proximity  to  or  in- 
side of  buildings. 

The  customary  method  of  removing  old  concrete  so 
situated  is  to  drill  holes  with  jumper  steel  and  sledges 
by  hand  and  !hen  break  off  the  material  bit  by  bit 
by  means  of  wedges.  This  is  a  slow  and  expensive 
process.  The  best,  quickest  and  cheapest  method  to 
remove  old  concrete,  brick  or  masonry  is  by  blasting 
with  explosives.  Concrete  is  easily  broken  by  blasting, 
and  experience  has  shovni  that  the  better  the  concrete, 
the  more  easily  it  can   be  broken. 

It  is  essential  in  this  class  of  work  that  the  holes 
are  properly  placed — which,  however,  is  true  of  all 
blasting — and  that  light  charges  of  explosives  are  used. 
It  requires  no  particular  caution  or  ability  to  blast 
old  walls  of  concrete,  brick  and  like  material  when  the 
structure  is  in  an  open  place  where  there  is  little  likeli- 
hood of  damage  to  surrounding  property.  But  in  in- 
stances where  the  structures  to  be  removed  are  situated 
close  to  and  often  are  a  part  of  valuable  property, 
machinery  and  buildings,  care  and  judgment  must  be 
instructions  for  the  selection  of  the  most  suitable 
explosive  and  the  depth  of  drill  hole  are  given : 

An  explosive  of  relatively  slow  heaving  action,  like 
ammonia  30%  to  40%  strength,  is  best  adapted  for 
such  operations,  rather  than  a  quick  and  shattering 
explosive.  The  drilling  of  holes  is  best  accomplished 
by  the  use  of  self-rotating  hammer  drills,  but  when 
the  size  of  the  work  does  not  warrant  such  equipment, 
holes  can  be  drilled  by  hand,  using  jumper  steel  or 
hand  drills  and  sledge.  It  is  best  to  demolish  the 
structure  by  gradual  steps  or  benches,  a  little  at  a  time, 
especially  if  situated  inside  or  under  a  building.  Holes 
are  drilled,  as  a  rule,  from  1  to  1  ^  in.  in  diameter, 
and  in  depth  depending  on  the  thickness  of  the  material, 
although  6-ft.  holes  are  about  as  deep  as  should  be  shot 
in  close  quarters. 


Franklin  Mining  Co. 

During  1918  the  Franklin  Mining  Co.  hoisted  296,- 
182  tons  of  rock,  of  which  273,964  tons  was  stamped  and 
produced  2,827,313  lb.  of  refined  copper.  The  following 
development  was  done:  Drifting,  1618  ft.;  raising,  121 
ft.;  sinking  253  ft.;  and  crosscutting,  157  ft.  An 
electrically  driven  coal  conveyor,  operating  between  the 
stockpile  and  the  bins  at  No.  1  boiler  house,  was  built 
at  the  mine  shops  and  put  into  service  during  the  year, 
and  an  experimental  regrinding  plant,  consisting  of 
one  8-ft.  by  48-in.  Hardinge  mill,  one  75-hp.  motor, 
and  six  Wilfley  tables,  was  set  up  in  the  mill,  but  this 
was  not  placed  in  operation  until  1919. 

A  total  of  2,711,008  lb.  of  copper  was  sold  at  24.239c. 
per  lb.  Other  income,  including  copper  on  hand,  totaled 
$88,830.33,  and  these  amounts,  less  $51,270.42  (in- 
ventory, Dec.  31,  1917),  totaled  $697,671.84.  Expenses 
for  the  year,  including  mining,  smelting,  freight,  taxes, 
insurance  and  miscellaneous,  were  $806,795. 
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The  Flotation  Decision 


ON  JUNE  2  the  U.  S.  Supreme  Court  handed  down 
its  decision  in  the  writ  of  certiorari  proceedings 
instituted  by  Minerals  Separation,  Ltd.,  against 
the  Butte  &  Superior  Mining  Co.  The  opinion  of  the 
court  was  delivered  by  Justice  Clarke  and  is  as  follows: 

This  is  a  suit  by  the  Minerals  Separation,  Limited,  et  al., 
plaintiffs  below  and  petitioners  in  this  court,  against  the 
Butte  &  Superior  Minintr  Co.,  defendant  below  and  respond- 
ent here,  to  recover  for  infrinpcment  of  United  States 
patent  No.  835,120,  applied  for  May  29,  1905,  and  issued 
Nov.  6,  1906,  the  validity  of  which  was  sustained  by  this 
court  in  Minerals  Separation,  Limited,  et  al.,  vs.  Hyde,  242 
U.  S.  261. 

The  patent  has  been  so  frequently  described  in  court  pro- 
ceedinRS,  that  it  will  suffice  to  say  of  it  here,  in  the  terms 
of  the  specification,  that  it  "relates  to  improvements  in  the 
concentration  of  ores,  the  object  being  to  separate  metal- 
liferous material,  graphite  and  the  like,  from  gangue,  by 
means  of  Oils,  fatty  acids,  or  other  substances,  which  have 
a  preferential  affinity  for  metalliferous  matter  over  gangue." 

The  patent  contains  thirteen  claims,  which,  for  the  pur- 
poses of  this  opinion,  may  be  conveniently  grouped,  as 
follows: 

(1)  Numbers  1,  2,  3,  4  and  12,  as  "fraction  of  one  per 
cent,  claims,"  because  they  call  for  the  use  of  that  amount 
of  oil  on  the  ore;  (2)  Numbers  5,  6,  7,  8  and  13,  as  "oleic 
acid  claims,"  because  they  are  limited  to  the  use  of  oleic 
acid  in  a  small  fraction  of  one  per  cent,  on  the  ore — 0.02-0.5 
per  cent.;  (3)  Numbers  9,  10  and  11,  as  "small  quantity 
of  oil  claims,"  all  three  of  which  were  held  invalid  by  the 
former  decision  of  this  court.  Only  the  five  "fraction  of 
one  per  cent,  claims"  are  involved  in  this  case. 

The  respondent  denied  the  validity  of  the  patent  and  the 
claim  of  infringement. 

The  lower  courts  followed  the  decision  by  this  court  and 
sustained  the  patent  except  as  to  the  three  "small  quantity 
of  oil  claims." 

The  new  evidence  introduced  on  the  validity  issue  is 
meager  in  amount,  and  of  a  character  so  unsatisfying  that 
we  see  no  reason  for  modifying  our  former  conclusions. 

The  chief  controversy  in  the  case  centers  about  the  claim 
of  infringement  based  upon  the  use  of  oil  by  the  respondent 
in  excess  of  one  per  cent,  on  (of  the  weight  of),  the  ore, 
after  the  decision   of  the  former  case  by   this  court. 

The  evidence  shows,  and  counsel  now  admit,  that  prior 
to  the  decision  by  this  court  in  December,  1916,  the 
respondent  used  in  its  ore  concentration  operations, 
various  oils  in  quantities  less  than  one-half  of  one  per  cent, 
on  the  ore,  but  that  from  Jan.  0,  ltil7,  to  the  time  of 
trial,  with  the  exception  of  two  or  three  weeks,  it  used 
oils  of  a  composition  which  we  shall  discuss  later  on,  in 
quantities  in  excess  of  one  per  cent,  on  the  ore.  In  other 
respects  its  methods  were  substantially  those  of  the  patent 
in  suit 

On  this  showing,  the  District  Court  found  the  patent 
infrintred  by  the  respondent,  when  it  used  oil  in  quantities 
greater  than,  as  well  as  when  it  used  it  in  quantities  less 
than,  one  per  cent,  on  the  ore. 

The  Circuit  Court  of  Appeals  held  the  patent  infringed 
only  when  the  respondent  u.sed  oil  in  quantities  equal  to, 
or  less  than,  one-half  of  one  per  cent,  on  the  ore,  and  it 
therefore  reversed  both  of  the  holdings  of  the  District 
Court,  but  allowed  recovery  for  the  period  when  loss  than 
one-half  nf  one  per  cent,  of  oil  on  the  ore  was  used. 

The  Circuit  Court  of  Appeals  derived  its  authority  to 
limit  the  rlninis  to  oni-half  of  one  prr  cent,  on  the  ore 
from  the  construction  which  it  placed  upon  the  following 
clause  of  the  opinion  of  this  court  in  the  former  case,  viz.: 

"The  patent  must  be  confined  to  tln'  results  obtained  by 
the  use  of  oil  within  the  proportions  nften  described  in  the 
test'mony  and  in  the  claims  of  the  patent  an  'critical  pro- 
portions,' 'amounting  to  a  fraction  of  one  per  cent,  on  the 
ore.'  " 

The  reasoning  which  carried  two  members  of  the  court 
to  their  conclusion  was  that,  cs  shown  by  the  evidence  of 


the  patentees  and  the  argument  of  their  counsel,  the 
amount  of  oil  which  is  "critical,"  in  the  sense  of  marking 
the  point  of  transition  from  the  processes  of  the  prior  art 
to  the  process  and  discovery  of  the  patent,  is  one-half  of 
one  per  cent,  of  oil  on  the  ore,  and  that  therefore  this 
court,  by  using  the  expression  quoted,  intended  to  limit 
the  claims,  not  to  a  "fraction  of  one  per  cent."  but  to  a 
"fraction  of  one-half  of  one  per  cent  on  the  ore." 

The  specification  of  the  patent  points  out  that  the  pro- 
portion of  mineral  which  floats  in  the  form  of  froth  varies 
with  different  ores  and  with  different  oily  substances  used 
and  that  simple  preliminary  tests  are  necessary  to  deter- 
mine which  oily  substance  will  yield  the  best  results  with 
each  ore.    Of  this  feature  of  the  patent  this  court  said: 

"Such  variation  of  treatment  must  be  within  the  scope 
of  the  claims,  and  the  certainty  which  the  law  requires  in 
patents  is  not  greater  than  is  reasonable,  having  regard 
to  their  subject  matter.  .      .     The  process  is  one  for 

dealing  with  a  large  class  of  substances  and  the  range  of 
treatment  within  the  terms  of  the  claims,  while  leaving 
something  to  the  skill  of  persons  applying  the  invention,  is 
clearly  sufficiently  definite  to  guide  those  skilled  in  the 
art  to  its  successful  application,  as  the  evidence  abundantly 
shows.     This  satisfies  the  law." 

Thus  was  it  plainly  held  proper  for  the  patentees  to 
claim  a  reasonable  degree  of  variation — "within  the  terms 
of  the  claims" — in  the  amount  of  oil  to  be  used  in  the 
application  of  their  discovery  in  practice,  and  that  the 
restricting  of  the  amount  to  a  fraction  of  one  per  cent,  on 
the  ore  was  reasonable  and  law^ful. 

The  two  expressions  "critical  proportions"  and  "amount- 
ing to  a  fraction  of  one  per  cent,  on  the  or.?"  being  used, 
the  former  derived  from  the  evidence  and  the  latter  from 
the  claims  of  the  patent,  obviously,  to  the  extent  that  they 
differ — if  they  differ  at  all — the  language  of  the  claims 
must  rule  in  determining  the  rights  of  the  patentees. 

While  in  the  former  case  this  court  was  not  called  upon, 
and  in  its  opinion  did  not  attempt,  to  define  the  scope  of 
the  claims,  but  was  considering  the  patent  only  from  the 
point  of  view  of  the  invention  and  usefulness  of  the  claimed 
discovery,  nevertheless,  the  language  quoted  seems  to  indi- 
cate clearly  enough  that  the  opinion  of  the  court  then  was, 
as  it  is  declared  now  to  be,  that  as  to  the  claims  here  in- 
volved the  patent  extends  to  and  covers  the  use  in  the 
process  of  oils  of  the  patent,  in  amounts  equal  to  any 
fraction  of  one  per  cent,  on  the  ore.  The  oleic  acid  claims 
are  in  terms  limited  to  0.02-0.5  per  cent,  on  the  ore.  The 
Circuit  Court  of  Appeals  fell  into  error  in  the  interpreta- 
tion which  it  placed  upon  our  opinion  and  its  judgment  in 
this  respect  is  reversed. 

Since  the  case  must  be  retried  there  remains  to  be  con- 
sidered the  reversal  by  the  Circuit  Court  of  .■Appeals  of  the 
holding  by  the  District  Court  that  the  use  of  oil  by  the 
respondent  in  excess  of  one  per  cent,  on  the  ore  constituted 
an  infringement  of  the  patent. 

As  we  have  .'■■aid,  prior  to  the  former  decision  by  this 
court,  the  respondent  used  in  it.^  ore  concentration  process 
less  than  one-half  of  one  per  cent,  of  oil  on  the  ore,  and  as 
to  such  practice  infringement  is  clear,  but  from  Jan.  9, 
1917,  to  the  time  of  the  trial,  with  slight  exceptions,  it  used 
in  excess  of  one  pi-r  cent,  on  the  ore,  and  it  is  necessary 
to  consider  only  the  operations  during  this  latter  period. 
The  oil  used  during  this  period  was  a  compound,  varying 
in  composition  from  time  to  time,  but  we  agree  with  the 
District  Court  in  selectinir  as  typical  a  mixture  made  up 
of  IS  per  cent,  pine  oil,  and  the  roniaindor  of  petroleum 
products  or  derivatives — 12  per  cent,  of  kerosene  oil,  and 
70  per  cent,  of  fuel  oil.  Of  this  compound  there  was  used 
30  pounds  to  the  ton  of  ore.  which  would  be  1.5  per  cent, 
on  the  ore.  As  thus  stated,  without  more,  it  is  obvious  that 
the  use  of  such  an  amount  of  oil  would  not  infringe  the 
claims  of  the  patent  which  limit  the  oil  to  be  used  to  a 
fractiot)  (if  one  per  cent,  on  the  ore. 

But  th''  contention  of  the  petitioners,  approved  by  the 
District  Court,  was,  and  now  is.  that  kerosene  and  fuel  oil 
were   inert  and   valueless,  if  not  harmful,  as   used   by   the 
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respondent  in  the  process  and  rendered  the  recovery  less 
than  it  would  have  been  if  the  pine  oil  only  had  been  used; 
that  they  were  added  solely  to  carry  the  content  of  oil 
beyond  the  prescribed  fraction  of  one  per  cent,  on  the  ore, 
in  the  hope  of  technically  avoiding  infringement;  and  that 
essentially  in  its  operations  the  respondent  used  the  process 
of  the  patent  with  .27  of  one  per  cent,  of  pine  oil  on  the 
ore,  and  therefore  infringed  it. 

The  respondent  replied  that  it  was  not  true  that  kerosene 
and  fuel  oil  were  inert  and  useless,  and  asserted  that  they 
were  oils  of  the  patent,  "having  a  preferential  affinity  for 
metalliferous  matter";  that  the  patentees  by  the  claims  of 
their  patent  had  limited  their  exclusive  right  to  the  use,  in 
the  process,  of  any  oil  or  oily  substance  having  such  an 
affinity,  but  in  an  amount  not  greater  than  a  fraction  of 
one  per  cent,  on  the  ore,  and  that,  therefore,  the  process  of 
the  respondent,  in  which  more  than  one  per  cent,  of  oil 
on  the  ore  was  used,  did  not  infringe  the  patent. 

The  entire  evidence  in  the  Hyde  case  was  introduced  on 
the  trial  of  this  case,  and  whether  the  petroleum  products 
or  derivatives  used  by  the  respondent  were  oils  within  the 
-scope  of  the  patent  must  be  determined  from  the  record 
now    before   us. 

It  is  admitted  that  petroleum  products  are  "oils  having  a 
preferential  affinity  for  metalliferous  matter." 

In  each  of  the  four  claims  of  the  "Complete  Specifica- 
tion" of  the  British  patent,  filed  by  the  same  persons  who 
were  patentees  of  the  patent  in  suit,  on  June  3,  1905, 
"petrol"  is  given  as  an  equivalent  of  oleic  acid  in  the 
process.  This  appears  in  the  statement,  repeated  in  each 
claim,  that  the  ore  and  acidified  water  shall  be  mixed  or 
agitated  with  "a  small  proportion  of  an  oily  substance 
such  as  oleic  acid  or  petrol,  amounting  to  a  fraction  of 
one  per  cent,  on  the  ore."  "Petrol"  is  the  name  used  in 
England  for  gasoline. 

The  claims  of  the  patent  in  suit  which  we  are  consid- 
ering call  for  the  use  in  the  process  of  an  "oily  liquid," 
"an  oily  substance,"  and  in  the  twelfth  claim  simply  of 
an  "oil."  These  expressions  are  said  by  Professor  Chand- 
ler, an  expert  for  the  petitioners,  much  relied  on  in  the 
Hyde  case  and  in  this,  to  include  petroleum  products. 

Higgins,  one  of  the  experimenters  who  discovered  the 
process  in  suit,  and  who  is  much  relied  upon  by  the  peti- 
tioners as  an  expert  witness  in  both  cases,  testified  as 
follows  in  the  Hyde  case: 

Q.  Have  you  since  found  it  possible  to  use  other  oils  than 
oleic  acid  with  the  result  of  producing  a  froth? 

A.  Yes. 

Q.  What  other  oils? 

A.  I  have  obtained  satisfactory  results  by  the  use  of 
petrol  and  certain  proportions  of  distillate  of  crude  petro- 
leum, such  as  "Cosmos  oil,"  and  he  said  "Cosmos  oil"  is 
a  "petroleum  distillate." 

Chapman,  an  engineer  and  a  witness  for  the  petitioners 
in  the  Hyde  case,  testified  that  he  had  obtained  good  re- 
coveries in  the  laboratory  and  in  commercial  practice,  from 
the  ore  of  the  Braden  mine,  in  Chile,  using  three  pounds 
of  Texas  fuel  oil  to  one  pound  of  American  wood  tar  oil 
per  ton  of  ore.     Texas  fuel  oil  is  petroleum. 

Graninger,  an  engineer  employed  by  one  of  the  petitioners 
in  installing  its  flotation  plants,  testified  in  this  case  that 
in  a  mine  in  British  Columbia  he  used  a  mixture  of  oil, 
75  per  cent,  of  which  was  derived  from  petroleum. 

There  is  much  more  of  the  same  character  from  witnesses 
for  the  petitioners  and  the  evidence  of  the  respondent  is 
strongly  to  the  effect  that  petroleum  products  are  useful 
and  efficient  and  have  been  widely  used  in  the  process  in 
laboratory  and  commercial  practice. 

Without  quoting  more  from  the  record  before  us,  we  must 
conclude  that  when  the  patent  in  suit  was  obtained,  and 
even  until  the  testimony  in  the  Hyde  case  was  closed  in 
1912,  petroleum  products  were  recognized  by  the  petition- 
ers, and  that  they  are  still  used,  as  oils,  efficient,  and  use- 
ful in  the  process  of  the  patent  in  suit.  Much  of  this  evi- 
dence is  especially  impressive  because  the  papers  from 
which  it  is  derived  were  written  and  the  witnesses  testified 
before  the  question  as  to  petroleum,  now  made  in  this  case, 
was  raised  or  discussed. 

While  we   thus   conclude   that   petroleum   and   petroleum 


products  are  oils  useful  in  this  process  of  the  patent,  it  is 
also  clear  that  they  are  not  as  highly  efficient  as  pine  oil 
and  several  other  oils  and  combinations  of  oil.s,  which,  in 
the  nomenclature  of  the  record  are  called  "frothing  oils," 
and  also  that  better  results  would  probably  have  been  ob- 
tained by  the  use  of  less  than  one  per  cent,  on  the  ore,  of 
pine  oil  alone,  than  were  obtained  by  the  respondent  with 
that  oil  in  combination  with  the  larger  amounts  of  petroleum 
products.  And  this  presents  the  further  question  neces- 
sary to  a  decision  of  the  case,  viz.: 

Does  the  use  of  a  more  efficient,  in  combination  with  a 
less  efficient,  oil  of  the  patent,  constitute  infringement, 
where  the  former  is  used  in  an  amount  within  the  limits  of 
the  claims  but  the  combined  amount  is  in  excess  of  such 
limit,  and  when  the  amount  of  the  more  efficient  oil  used 
would  probably  produce  better  results  from  the  pi-ocess  than 
are  produced  with  the  combination  of  oils? 

To  answer  this  question  requires  a  consideration  of  the 
state  of  the  prior  art  as  it  was  when  the  discovery  of  the 
patent  was  made,  and  of  the  scope  of  the  claims  which  we 
are  considering. 

It  is  always  difficult  to  recover  the  realities  of  a  situa- 
tion long  past,  such  as  we  have  here,  but  it  is  especially 
difficult  when  the  importance  of  the  discovery  has  led,  as 
in  this  case,  to  extensive  improvements  in  mechanical  ap- 
pliances for  utilizing  the  invention  and  to  large  additions 
to  the  knowledge  of  the  adaptability  to  the  process  of  vari- 
ous oils,  singly  and  in  combination. 

We  held  in  the  former  case  that  the  patentees  came  late 
into  the  field  of  ore  concentration  investigation  and  that 
their  discovery  rests  upon  a  prior  ai't  so  fully  developed 
that  it  was  "clear  from  the  record  that  approach  was  be- 
ing made  slowly  but  more  and  more  nearly  to  the  result 
which  was  reached  by  the  patentees  of  the  process  in  suit 
in  March,  1905,"  and  that  their  final  step  was  not  a  long  one. 

Such  a  patent,  in  such  a  field  of  investigation,  must  be 
construed  strictly,  but  candidly  and  fairly,  to  give  to  the 
patentees  the  full  benefit,  but  not  more,  of  the  disclosure 
of  their  discovery  which  is  to  become  a  part  of  the  public 
stock  of  knowledge  upon  the  expiration  of  the  patent  period, 
and  which  was  the  consideration  for  the  grant  to  them  of 
a  patent  monopoly. 

With  the  state  of  the  prior  art  in  mind,  we  come  to  con- 
sider the  nature  and  extent  of  the  disclosures  of  the  patent 
in  suit,  but  only  with  respect  to  the  kinds  and  quantities 
of  oil  which  may  be  used  in  the  process. 

The  specification  recites  that  the  invention  of  the  patent 
relates  to  an  "improvement"  upon  prior  processes  employed 
in  ore  concentration  "by  means  of  oils,  fatty  acids,  or  other 
substances  which  have  a  preferential  affinity  for  metal- 
liferous matter  over  gangue." 

Next  come  the  specific  disclosures  required  by  the  patent 
law  (R.  S.  4888),  which  are  intended  to  describe  the  ad- 
vance which  the  patentees  claimed  to  have  made  from  the 
prior  art  Cattermole  agglomeration  of  metalliferous  matter 
into  granules,  which  separate  from  the  gangue,  and  sink 
to  the  bottom  of  the  pulp  under  treatment,  to  the  discovery 
of  the  patent  in  suit,  with  its  metal  bearing  froth,  rising 
to  the  surface  of  the  pulp.  Here  is  the  essence  of  the  dis- 
covery and  it  is  announced  in  these  terms: 

"We  have  found  that  if  the  proportion  of  oily  substance 
be  considerably  reduced,  say  to  a  fraction  of  one  per  cent. 
on  the  ore,  granulation  ceases  to  take  place,  and  after  vigor- 
ous agitation  there  is  a  tendency  for  a  part  of  the  oil-coated 
metalliferous  matter  to  rise  to  the  surface  of  the  pulp  in 
the  form  of  a  froth  or  scum." 

This  is  followed  by  the  description  of  three  "factors"  on 
which  "this  tendency  is  dependent,"  viz.:  slight  acidification, 
heat,  and  fine  pulverization  of  the  ore,  and  then  the  dis- 
closure concludes  with  the  statement  that  the  proportion 
of  mineral  which  floats  in  the  form  of  froth  varie.s  with 
different  ores  and  with  different  oily  substances,  and  that 
a  simple  preliminary  test  is  necessary  to  determine  which 
oily  substance  yields  the  proportion  of  froth  or  scum  desired. 

The  only  additional  statement  contained  in  the  specifica- 
tion, which  is  in  the  nature  of  a  disclosure,  is  found  in 
the  description  of  the  example  of  the  application  of  the 
invention,  in  which  it  is  stated  that  the  "froth  or  scum" 
derives  its  power  of  flotation  mainly  from  the  inclusion  of 
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air-bubbles  introduced  into  the  mass  by  agitation,  such 
bubbles  or  air-films  adhering:  only  to  the  mineral  particles 
which  are  coated  with  oleic  acid. 

There  remain  the  claims  of  the  patent,  in  which  the  Act 
of  Congress  requires  that  the  patentee  shall  "particularly 
point  out  and  distinctly  claim"  "the  .  .  .  improvement 
which  he  claims  as  his  invention  or  discovery." 
And  of  these  this  court  has  said  in  Keystone  Bridge  Co.  vs. 
Phoenix  Iron  Co.,  95  U.  S.  274,  278: 

"But  the  courts  have  no  right  to  enlarge  a  patent  beyond 
the  scope  of  its  claim  as  allowed  by  the  Patent  OflRce. 
As  patents  are  procured  ex  parte,  the  public  is 
not  bound  by  them,  but  the  patentees  are.  And  the  latter 
cannot  show  that  their  invention  is  broader  than  the  terms 
of  their  claim;  or,  if  broader,  they  must  be  held  to  have 
surrendered  the  surplus  to  the  public." 

And  in  White  vs.  Dunbar,  119  U.  S.  47,  52: 
"The  claim  is  a  statutory  requirement,  prescribed  for  the 
very  purpose  of  making  the  piitentee  define  precisely  what 
his  invention  is;  and  it  is  unjust  to  the  public,  as  well  as 
an  evasion  of  the  law,  to  construe  it  in  a  manner  different 
from  the  plain  import  of  its  terms." 

And  see  Motion  Picture  Patetits  Co.  vs.  Universal  Filtn 
Co..  243  U.  S.  502,  510. 

Since  we  are  concerned  only  with  the  five  "fraction  of 
one  per  cent,  claims,"  and  since  the  question  we  are  dis- 
cussing relates  only  to  the  use  of  petroleum  products,  we 
need  consider  them  only  with  respect  to  the  amount  and 
character  of  the  oil  prescribed,  and,  as  they  are  substan- 
tially identical,  we  quote  the  first  as  typical: 

"The  herein  described  process  of  concentrating  ores  which 
consists  in  mixing  powdered  ore  with  water,  adding  a  sniall 
proportion  of  oily  liquid  having  a  preferential  affinity  for 
metalliferous  matter  (amounting  to  a  fraction  of  one  per 
cent,  on  the  ore),  agitating  the  mixture  until  the  oil-coated 
mineral  matter  forms  into  a  froth,  and  separating  the  froth 
from  the  remainder  by  flotation." 

The  first  three  claims  declare  that,  so  far  as  oil  is  con- 
cerned, the  discovery  resides  or  consists  in  "adding  a  small 
proportion  of  an  oily  liquid  having  a  preferential  affinity 
for  metalliferous  matter,  amounting  to  a  fraction  of  one 
per  cent,  on  the  ore";  the  fourth  claim  differs  only  in  sub- 
stituting the  word  "substance"  for  "liquid"  in  the  first 
three;  and  the  twelfth  claim  provides  for  carrying  out  the 
process  with  "oil  in  water  containing  a  fraction  of  one  per 
cent,  of  oil  on  the  ore." 

From  this  consideration  of  the  terms  of  the  patent  as 
written,  it  is  apparent  that  it  makes  no  differentiation  what- 
ever, either  in  the  claims  or  in  the  specification,  among  the 
oils  having  a  preferential  affinity  for  metalliferous  matter, 
and  that  its  disclosure,  to  which  the  petitioners  must  be 
limited,  is,  that  when  a  fraction  of  one  per  cent,  on  the 
ore  of  any  such  oil  is  used  in  the  manner  prescribed,  there 
will  be  produced  a  metal-bearing  froth,  the  result  of  the 
process.  No  notice  is  given  to  the  public,  and  it  is  nowhere 
"particularly  pointed  out"  in  the  claims,  that  some  oils  or 
combination  of  oils,  having  a  preferential  affinity  for  metal- 
liferous matter,  are  more  u.seful  than  others  in  the  process, 
or  that  some  may  be  u.scd  successfully  and  some  not,  or 
that  some  are  "frothing  oils,"  a  designation  not  appearing 
in  the  patent,  and  that  some  are  not.  That  patentees  dis- 
covered the  described  process  for  producing  the  result  or 
eftect,  the  metal-bearing  froth,  but  they  did  not  invent  that 
result  or  froth, — their  patent  is  on  the  process,  it  is  not 
and  cannot  be  on  the  result, — and  the  scope  of  their  right 
is  limited  to  the  means  they  have  devised  and  described  ns 
constituting  the  process.  Corning  vs.  Ihirden,  15  How.  252, 
268;  Le  Roy  vs.  Talham.  14  How.  156,  175;  Fuller  vs.  i'enf- 
zer,  94  U.  S.  28H;  finhim^nn  oh  Patents,  .Section  149. 

The  patent  in  suit  was  applied  for  in  this  country  on 
May  29.  1905,  within  a  few  weeks  after  the  discovery  which 
it  embodies  was  made,  and  whether,  from  haste  or  lack  of 
investigation,  from  the  necessity  of  meoting  the  exigencies 
imposed  by  the  prior  art  or  from  a  desin-  to  make  the  clnim<i 
as  comprehensive  as  pnsxihle,  this  discussion  of  its  terms 
makes  it  clear,  that  the  only  disclosure  ns  to  the  kind  and 
amount  of  oil  vrhich  the  patenteees  made  to  the  public  as 
necessary  to  the  practicing  of  their  process  is  that  it  must 
be  an  oil  or  oily  substance,  or  oily  liquid  hnvinir  «  "prefer- 


ential affinity  for  metalliferous  matter,"  and  that  it  shall 
be  limited  in  amount  "to  a  fraction  of  one  per  cent,  on 
the  ore." 

It  is  argued  that  the  provision  of  the  claims  that  the 
mixture  prescribed,  of  oil,  water  and  ore,  shall  be  agitated 
until  the  oil-coated  mineral  matter  forms  into  a  froth,  serves 
to  differentiate  the  "frothing  oils"  from  others  having  the 
required  preferential  affinity  for  metalliferous  matter  but 
which,  when  agitated  in  the  mixtures,  may  not  produce  the 
characteristic  froth,  if  any  such  there  are,  and  that  a 
proper  construction  of  the  patent  limits  it  to  such  "froth- 
ing oils"  and  renders  the  use  of  them  in  a  fraction  of  one 
per  cent,  on  the  ore  an  infringement  when  used  with  "non- 
frothing  oils"  having  the  required  affinity  in  amounts  suffi- 
cient to  make  the  combination  exceed  the  quantity  limit  of 
the  patent. 

To  give  such  a  construction  to  the  patent  would  subordi- 
nate the  clear  description  contained  in  it  of  what  are  oils 
of  the  process,  to  an  implied  and  vague  description  and 
classification  which  would  leave  the  whole  subject  again 
at  large,  to  become  a  field  for  further  experimentation, 
without  definition  in  the  patent  of  what  oils  or  froths  would 
satisfy  it.  So  interpreted  the  patent  could  not  reasonably 
be  said  to  contain  a  disclosure  of  the  discovered  process  in 
the  "full,  clear,  concise  and  exact  terms"  required  by  law 
(R.  S.  4888)  and  the  claims  might  conceivably  be  said  to 
fall  short  of  "particularly  pointing  out  and  distinctly  claim- 
ing" any  discovery  at  all  within  the  meaning  of  the  act 
of  Congress. 

Thus  when  to  our  former  conclusion  that  the  respondent 
used  an  efficient  oil  of  the  patent,  we  add  the  further  con- 
clusion, derived  from  a  study  of  its  terms,  that  the  patentees 
failed  to  differentiate  among  the  oils  described  in  the  patent, 
we  must  conclude  that  it  is  impossible  for  the  courts  to 
distinguish  among  them,  as  more  or  less  efficient  in  the 
process,  without  amending  the  claims  of  the  patent,  and  this 
they  are  powerless  to  do. 

We  are  confirmed  in  the  conclusion  thus  arrived  at  by 
the  evidence  which  the  patentees  in  the  Hyde  case,  peti- 
tioners in  this,  introduced  to  show  that  their  discovered 
process  could  not  be  made  operative  when  more  than  a 
fraction  of  one  per  cent,  of  oil  on  the  ore  was  used,  and 
that  the  use  of  a  greater  amount  would  not  produce  the 
typical  froth  which  results  from  it, — this  without  differ- 
entiation among  the  oils  described  in  the  patent,  save  as 
to  their  varying  adaptability  to  different  ores. 

Thus,  Ballantyne,  a  metallurgist  and  the  patent  agent 
who  prepared  the  patent  specifications  for  the  petitioners, 
when  called  by  them  as  an  expert  witness,  testifies  to  inti- 
mate relations  with  the  patentees  and  with  their  investiga- 
tions before  and  since  the  patented  discovery  was  made 
and  says : 

"I  have  never  seen  the  agitation-froth  process  successfully 
carried  out  by  the  use  of  an  amount  of  oil  equal  to  prac- 
tically one  per  cent,  by  weight  on  the  ore,  and  in  my  opinion 
.9999  per  cent,  of  oil  would  not  be  a  proper  quantity  (that 
is  to  say  a  suitable  and  economical  quantity),  as  contem- 
plated by  the  patent,  and  would  not,  therefore,  be  a  suitable 
fraction  of  one  per  cent.,  as  contemplated  by  the  patent." 

Liebman,  an  expert  much  relied  upon  by  the  petitioners, 
testified: 

"Q.     I  understand  from  your  answer     .  that  you 

have  never  in  your  operations     .  .     obtained  any  float- 

ing mineral-bearing  froth  when  using  an  amount  of  oil, 
or  other  selective  agents,  amounting  to  more  than  one  per 
cent,  of  the  weight  on  the  ore.  In  order  that  there  may 
he  no  misunderstanding,  will  you  state  whether  I  have  un- 
derstood you  rightly? 

"A.     That  is  my  recollection." 

John  Ballot,  one  of  the  patentees,  testified  that  he  had 
never  seen  a  froth  of  the  character  produced  by  the  patent 
in  suit  using  a  pulp  containing  more  than  one  per  cent, 
of  oil. 

There  is  much  more  of  similar  import  in  the  record.  This, 
however,  will  suffice,  adding  only  the  record  of  a  remarkable 
incident  which  occurred  in  this  court  during  the  argument 
of  the  Hyde  case  by  Mr.  Kcnyon  for  the  petitioners: 

"Mr.  Justice  McReynolds:  I  would  like  to  ask  you  when 
in  this  process  of  reducing  oil  your  invention  came  into  ex- 
istence? 
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"Mr.  Kenyon:    At  about  one-half  of  one  per  cent,  of  oil. 

"Mr.  Justice  McReynolds:  Before  you  got  to  the  one- 
half  of  one  per  cent,  did  you  have  any  invention? 

"Mr.  Kenyon:  We  were  passing  from  the  region  of  Cat- 
termole,  which  was  a  distant 

"Mr.  Justice  McReynolds:  I  want  to  know  when  your  in- 
vention came  into  existence? 

"Mr.  Kenyon:  This  invention  was  not  reached,  I  should 
say,  from  those  figures,  until  about  .5,  that  is  one-half  of 
one  per  cent,  of  oil  was  reached. 

"Mr.  Justice  McReynolds:  At  one  per  cent,  you  had  no 
invention? 

"Mr.  Kenyon:    No. 

"Mr.  Justice  McReynolds:  At  one-half  of  one  per  cent, 
you  did  have  invention? 

"Mr.  Kenyon:  It  began  to  come.  Remote,  but  it  began 
to  come.  At  .3  of  one  per  cent,  the  float  vastly  increased. 
At  .1  of  one  per  cent,  the  float  again  vastly  increased. 

"Mr.  Justice  McReynolds:  When  this  float  has  more  than 
one-half  of  one  per  cent,  of  oil  it  does  not  infringe? 

"Mr.  Kenyon:    It  does  not  infringe. 

"Mr.  Justice  Pitney:  What  have  you  to  say  in  answer 
to  what  Mr.  Scott  said  the  other  day  to  the  eff'ect  that  1.8 
per  cent.,  or  perhaps  more,  of  oil,  would  give  the  same  re- 
sult with  increased  agitation? 

"Mr.  Williams:    Absolutely  no. 

"Mr.  Kenyon:   It  would  not." 

While  parties  should  not  be  held  rigidly  to  statements 
made  by  their  counsel  in  the  stress  of  argument,  even  when 
replying  to  questions  from  members  of  the  court,  never- 
theless these  statements  from  leading  counsel  in  charge  of 
the  Hyde  case  and  of  this  case,  are  impressive  and  signifi- 
cant. 

This  and  much  more  of  like  character  in  the  record  brings 
us  unhesitatingly  to  the  conclusion  that  the  scope  we  have 
given  to  the  patent,  based  upon  an  interpretation  of  the 
language  of  the  claims,  is  justified  also  by  the  evidence 
in  the  case  and  that  it  is,  in  fact,  that  which  the  petitioners 
and  their  counsel,  until  very  recently,  placed  upon  it  in 
full  confidence,  that  the  essence  of  the  discovery  lay  to 
such  an  extent  in  the  use  of  a  small  amount  of  oil,  such  as 
is  described  in  the  patent,  that  the  result  could  not  be  ob- 
tained with  more  than  a  fraction  of  one  per  cent,  on  the  ore. 

It  must  be  added  that  the  evidence  is  far  from  satis- 
fying that  the  results  of  the  respondent's  process  was,  in 
fact,  that  peculiarly  superior  quality  of  metal-bearing  froth 
characteristic  of  the  patented  process  when  worked  with 
a  fraction  of  one  per  cent,  on  the  ore.  The  evidence,  other- 
wise doubtful  on  the  point,  is  rendered  especially  so  by  the 
testimony  introduced  by  the  petitioners,  and  not  contra- 
dicted, that  a  computation  on  the  basis  of  the  tonnage  of 
ore  treated  by  the  respondent  shows  that  if  the  process 
as  practiced  by  it  after  Jan.  9,  1917,  had  been  used  through 
the  year  it  would  have  involved  a  loss  of  over  a  million 
dollars  in  increased  cost  of  oil  and  in  diminished  recoveries, 
as  compared  with  what  the  results  of  operation  would  have 
been  for  the  same  time  using  the  process  of  the  patent  as 
practiced  by  the  petitioners.  It  is  difficult  to  see  how  a 
process  so  wasteful  and  inefficient  as  that  of  the  respondent 
is  thus  proved  to  be  can  be  other  than  substantially  different 
from  that  of  the  petitioners. 

It  is  vaguely  suggested  in  the  testimony  for  the  peti- 
tioners that  there  was  some  peculiarity  in  the  composition 
of  the  ore  of  the  respondent,  or  in  the  treatment  of  it,  which 
resulted  in  the  presence  of  "clayey  gangue  slimes"  which 
absorbed  an  unusual  quantity  of  oil  and  that  this  con- 
tributed" to  render  it  possible  to  produce  the  results  of  the 
patented  process  when  more  than  the  prescribed  fraction 
of  one  per  cent,  of  oil  on  the  ore  was  used. 

It  is  hard  to  see  how  this,  if  true,  would  be  of  value  to 
the  petitioners,  but  the  evidence  is  quite  too  indefinite  in 
character  and  meager  in  extent  to  be  accepted  as  the  basis 
for  the  judicial  determination  of  such  a  claim. 

The  respondent  contends  that  the  disclaimer  filed  by  the 
petitioners  with  respect  to  the  three  claims  held  invalid 
by  the  decision  of  this  court  in  the  former  case,  was  so 
delayed  and  is  so  evasive  in  form  that  it  is  invalid  and  that, 
for  this  reason,  the  petitioners  should  not  be  permitted  to 
further  prosecute  this  suit,  under  the  provisions  of  R.  S. 
4917,  4922. 

The  decision  holding  the  three  claims  invalid  was  ren- 
dered on  Dec.   11,  1916,  and  the  disclaimer  was  recorded 


on  the  28th  day  of  March,  1917.  Having  regard  to  the  fact 
that  the  owners  of  the  patent  in  suit  resided  in  a  foreign 
country,  and  to  the  war-time  conditions  of  communication 
then  prevailing,  the  entry  required  by  law  was  not  "un- 
reasonably neglected  or  delayed."  While  the  wording  of 
the  disclaimer  borders  on  finesse,  we  do  not  think  it  can 
be  interpreted  as  giving  any  rights  under  the  patent  greater 
than  may  be  legitimately  obtained  under  the  claims  held 
valid,  and  we  therefore  deem  it  sufficient  to  meet  the  re- 
quirements of  the  statutes  cited. 

It  results  that  the  decree  of  the  Circuit  Court  of  Appeals 
that  the  respondent  infringed  the  patent  only  when  using 
one-half  of  one  per  cent,  or  less  of  oil  on  the  ore  must  be 
reversed,  but  that  its  implied  holding  that  the  use  made  by 
respondent  of  petroleum  products  and  pine  oil  in  excess 
of  one  per  cent,  on  the  ore  did  not  constitute  infringement 
must  be  sustained.  The  cause  is  remanded  to  the  District 
Court  for  further  proceedings  in  conformity  with  this 
opinion. 

Promotion  of  Friendly  Relations  With 

The  New  Nations  of  Europe 
A  Letter  to  Mine  Managers  and  Superintendents 

I  am  wondering  whether  we  cannot  enlist  the  assist- 
ance of  many  of  our  mine  managers  in  informing  the 
foreign-bom  Americans  in  their  employ  that  Mr. 
Hoover,  as  Director-General  of  the  American  Relief 
Administration,  has  made  it  possible  for  individuals  in 
this  country  to  transmit  funds  to  their  relatives  in  Fin- 
land, Poland,  Czecho-Slovakia,  German-Austria,  Jugo- 
slavia (including  Serbia),  Rumania,  and  Turkey.  In 
securing  this  exclusive  privilege  from  the  Federal  Re- 
serve Board,  the  Government  has  been  chiefly  interested 
in  reestablishing  banking  connections  between  the  newly 
liberated  countries  and  America.  It  is  the  first  concrete 
move  to  put  these  people  on  their  feet. 

As  I  look  upon  the  intervention  of  our  Government  in 
Europe,  it  can  be  divided  into  four  distinct  stages :  First, 
armed  intervention;  second,  suggestion  of  peace  terms; 
third,  supply  of  relief  to  the  liberated  countries ;  fourth, 
reestablishing  of  commerce  between  the  liberated 
nations  and  the  outside  world. 

Each  successive  stage  represents  the  natural  advance 
beyond  the  preceding  stage,  and  all  constitute  a  logical 
sequence  of  overlapping  steps.  For  instance,  armed 
intervention  against  Germany,  even  if  successful  from 
a  military  point  of  view,  would  not  of  itself  have  at- 
tained our  full  purposes  in  entering  the  war.  Having 
effected  the  isolation  of  Germany,  we  had  to  endeavor  to 
secure  a  satisfactory  arrangement  as  to  geographical 
division  of  territory.  With  this  in  the  way  of  accom- 
plishment we  could  not  abandon  the  new  countries  thus 
established  without  making  some  effort  to  supply  them 
with  food. 

Having  drawn  upon  our  stocks  of  food  in  America  and 
placed  these  supplies  at  the  disposal  of  the  liberated 
countries  in  order  to  meet  their  requirements  until 
their  own  harvest  became  available,  we  shall  not  have 
fulfilled  our  full  obligations  unless  we  make  some  effort 
to  reestablish  commerce.  Commerce  is  fundamentally 
dependent  upon  definite  financial  relations  between  coun- 
tries which  hope  to  do  business  with  each  other. 

The  development  of  the  fourth  stage  of  American 
intervention,  therefore,  has  its  beginning  in  the  scheme 
that  has  been  worked  out  by  Hoover  by  which  the  banks 
in  America  are  offered  immediate  contact  with  the  banks 
in  the  liberated  countries  through  the  medium  of  the 
American  Relief  Administration.  Beginning  on  Apr. 
22  this  new  arrangement  afforded  foreign-born  Araeri- 
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cans  the  opportunity  to  forward  individual  money  frifts 
or  paynient  of  money  to  firms,  individuals,  institutions, 
or  relatives  at  home.  It  was  expanded  in  May  so  that 
drafts  could  be  purchased  on  home  banks  and  travelers 
could  leave  America  with  the  satisfaction  of  knowing 
that  their  dollars  here  had  a  definite  value  in  the  cur- 
rency of  their  own  home  country. 

It  is  obvious  that  it  would  have  been  impossible,  in 
the  early  stages  after  the  armistice,  to  set  up  any  such 
banking  relations  without  the  intervention  of  the  Gov- 
ernment, and  this  was  made  possible  by  the  relief  work 
of  the  American  Relief  Administration  in  Europe.  But 
this  is  merely  a  stepping  stone  to  permanent  commer- 
cial arrangements,  and  the  foreigners  in  America  are 
asked  to  support  this  exchange  system  now,  as  it  repre- 
sents the  definite  beginning  of  financial  connections  be- 
tween this  country  and  the  liberated  nations.  Though  it 
is  chiefly  represented  at  the  present  moment  in  the 
transactions  of  food,  it  will  gradually  be  transformed 
into  transactions  co%'ering  other  commodities  and  lead 
to  definite  trade  relations.  The  law  forbids  sending 
money  by  any  other  medium,  and  no  one  of  foreign 
birth  can  justify  using  any  other  means  for  sending 
money  to  his  relatives,  as  the  support  given  by  him  to 
the  American  Relief  Administration  in  this  work  is  in- 
direct support  of  his  own  government  as  well  as  that 
of  the  United  States  in  its  effort  to  complete  the  four*'- 
and  final  step  of  its  intervention  in  Europe. 

The  following  rates  are  in  effect  beginning  -June  1 
until  further  notice: 

Finland,  9.65  finmarks  per  dollar. 

Poland,  14i  Polish  marks  per  dollar. 

Germany,  12.65  marks  per  dollar. 

Austria,  24  kronen  per  dollar. 

Czecho-Slovakia,  15^  kronen  per  dollar. 

Jugo-Slavia,  23  kronen  per  dollar. 

Rumania,  9.35  lei  per  dollar. 

Edgar  Rickard, 
Joint  Director. 
American    Relief    Administration.    42    Broadway, 
New  York.      June  5,  1919. 

[In  order  to  promote  this  commendable  enterprise, 
the  Engineering  and  Mining  Journal  has  donated  a  page 
advertisement  on  this  subject,  which  appears  in  this 
issue.  This  has  been  put  In  a  form  so  that  mining 
and  metallurgical  managers  may  cut  it  out  and  post  it 
on  their  bulletin  boards  for  the  general  information  of 
their  employees,  and  we  urge  them  to  do  that.  Also,  we 
urge  readers  associated  with  companies  employing  for- 
eigners to  cut  out  the  page  from  their  copies  of  the 
paper  and  hand  it  to  their  managers,  .so  that  an  ample 
supply  of  these  notices  may  l)e  available  at  each  mi:>' 
and  works. — Editor.  1 


Relaxation  of  British  Kmbargocs 

The  Board  of  TrnTIr  Journal  of  May  22,  according  to 
Commerce  Rrj)ort>!,  announces  certain  relaxations  of  the 
export  restrictions,  transferring  the  following  articles 
to  List  r,  which  covers  articles  that  may  be  exfx)rted 
freely  to  the  United  States  and  certain  other  countries: 
Copper  and  alloys  of  copper,  copper  ore,  rcgulus,  matfe, 
concentrate,  and  precipitate,  men's  woolen  gloves,  iron 
pyrites,  and  barium  sulphate.  The  following  articles 
have  also  been  placetl  in  List  C  by  reason  of  change  of 
headings:  Silver  bullion,  specie,  and  coin,  other  than 
British  coin. 


Canada    Mining   Corporation's    Efforts 
To  Secure  New  Properties 

The  annual  report  of  the  Mining  Corporation  of  Can- 
ada, Ltd.,  states  that  efforts  were  continued  in  1918  to 
secure  a  suitable  property  for  exploitation,  but,  though 
many  investigations  were  conducted,  some  of  which  dis- 
closed distinct  merit,  only  one  prospect  has  been  ac- 
quired. 

Canada  and  United  States — In  these  two  countries, 
160  proposals  were  considered  by  the  corporation  man- 
agement, against  90  in  1917,  and  a  large  number  of 
these  were  examined  by  the  company's  engineers.  In 
the  Cobalt  district,  four  properties  werS  examined,  and 
extensive  work  was  done  on  three  of  them.  All  were 
rejected,  however,  as  no  orebodies  were  proved.  At 
North  Cobalt  a  property  is  now  being  actively  pros- 
pected, though  nothing  of  value  has  as  yet  been  found. 

In  the  Casey  district,  the  corporation,  working  under 
option,  is  developing  the  Nels  Nelson  and  other  claims, 
where,  in  1914,  a  shaft  was  sunk  on  a  vein  to  a  depth 
of  40  ft.,  but  has  since  lain  idle.  This  shaft,  known  as 
No.  5,  has  been  equipped  with  headframe,  hoist,  and 
pumps,  and  the  necessary  buildings.  It  is  to  be  sunk 
to  the  Keewatin  contact,  which  several  diamond-drill 
holes  have  shown  to  lie,  in  this  neighborhood,  at  an  ap- 
proximate depth  of  350  ft.  Cros.scut  will  be  driven 
from  this  shaft,  both  at  the  220-ft.  level  and  from  a 
level  near  the  contact,  northeasterly  and  southerly, 
c'osely  following  the  plan  suggested  in  1914,  of  which 
details  were  at  that  time  issued  to  the  shareholders  of 
the  Casey  Cobalt  Silver  Mining  Co.  This  shaft,  at  the 
close  of  1918,  had  reached  a  depth  of  280  feet. 

Of  the  other  prospects  in  northern  Ontario,  the  Rick- 
ard property,  on  preliminary  examination,  showed  rich 
gold  ore  near  the  surface,  but  after  a  campaign  of  drill- 
ing and  underground  work,  occupying  over  six  months, 
discouraging  results  forced  its  abandonment.  Near 
Madoc,  in  eastern  Ontario,  a  vein  of  fluorspar  was 
examined  and  finally  acquired.  A  separate  company 
controlled  by  the  corporation  was  formed  for  its  ex- 
ploitation. A  plant  has  been  installed  and  a  power  line 
built  to  the  property  by  the  Ontario  Hydro-Electric 
Commission.  Development  work  has  reached  a  depth 
of  200  ft.  and  a  body  of  ore  of  good  quality  has  been 
partly  exposed.  Shipments  of  this  ore  have  been  made 
to  several  buyers  under  contract,  and  are  expected  to  be 
resumed  soon.  Depetuling  on  the  future  market  con- 
dition, and  on  the  results  of  further  development  of  the 
orebody,  the  venture  seems  promising. 

In  British  Columbia,  and  at  other  places  in  western 
Canada,  several  properties,  examined  or  considered, 
were  all  decided  to  be  unsuitable  for  acquisition,  and  the 
options  were  relinquished. 

During  a  visit  to  Alaska,  to  examine  the  Engineer 
gold  mines,  C.  E.  Watson  and  his  assistant,  Mr.  Ran- 
dolph, as  well  as  one  of  the  chief  owners  of  the  property, 
lost  their  lives  under  most  distressing  circumstances, 
in  the  sinking  of  the  steamer  "Princess  Sophia."  No 
report  on  the  examination  was  received  and  no  further 
action  has,  under  the  circumstances,  been  taken. 

Riii^sia — Since  the  delivery  of  practically  the  whole 

of  Siberia  from  the  hands  of  the  Bolshevik  element,  and 

,  the  establishment  of  comparative  order  under  the  new 

Omsk  government,  which   is  being  supported  and  has 

received  (luasi-acknowledgment  by  the  foreign  powers. 
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communication  by  post  and  telegraph  has  been  reestab- 
lished with  the  corporation's  gold  mine  at  Chebakee,  in 
the  Yenesei  district,  and  the  caretaker  reports  the  prop- 
erty and  buildings  are  undamaged.  Acting  on  the  ad- 
vice of  the  British  representative,  the  taxes  were  paid 
to  the  competent  mining  authorities,  through  the  Bank 
at  Tomsk,  in  October,  and  acknowledgment  was  received. 

Examinations  of  Coal  Properties 

An  examination  of  one  of  the  largest  coal  fields  in 
the  Far  East  was  made  in  the  autumn  of  1917  by  Ross 
B.  Hoffman,  on  behalf  of  the  corporation.  Mr.  Hoffman 
was  assisted  by  R.  Smith,  and,  on  advice  of  these  two 
engineers,  an  application  for  a  concession  of  the  coal 
field  was  made  to  the  Kerensky  government,  through 
the  British  consulate,  and  strongly  supported  by  the 
chief  Russian  government  officials  of  the  Primorsk 
Province.  Unfortunately,  the  fall  of  the  government 
and  the  resulting  disorganization  of  the  country  inter- 
fered with  immediate  progress  of  the  negotiation,  but 
a  representative  of  the  corporation  was  sent  to  the 
coal  field  in  the  autumn  of  1917  and  remained  there, 
engaged  in  sampling,  during  the  winter  of  1918.  The 
results  of  analyses  of  these  samples,  which  were  a  repre- 
sentative series,  indicated  that  the  coals  were  of  the 
high  class  reported,  and  in  many  instances  better  than 
any  other  in  the  Far  Eastern  market.  This  appears 
to  be  particularly  the  case  with  the  coking  varieties,  of 
which  a  scarcity  exists  in  Japan  and  China. 

Negotiations  have  been  continuously  carried  on  since 
the  establishment  of  the  Omsk  government,  which  has 
now  declared  itself  anxious  to  assist  the  successful  de- 
velopment of  the  fields  by  the  corporation.  In  addition 
to  the  application  for  the  government  areas,  private 
negotiation  with  owners  of  other  portions  of  the  coal 
field  has  resulted  in  the  agreement  of  these  parties  to 
cooperate,  and  the  discussion  of  terms  is  now  in  prog- 
ress. In  order  to  take  advantage  of  the  high  local 
prices  now  obtaining,  these  ovmers  are  preparing  to 
ship  coal  during  the  coming  season,  but  on  a  compara- 
tively small  scale,  as  the  full  development  of  the  field 
depends  on  the  establishment  of  proper  shipping  facili- 
ties. This  region  in  the  past  has  produced,  by  petty 
efforts  of  small  individual  owners,  without  proper  min- 
ing facilities,  an  amount  estimated  to  be  upward  of 
1,000,000  tons.  Mr.  Polevoi,  a  well-known  Russian  coal 
geologist,  who  has  spent  many  years  in  mapping  the 
field  for  the  Russian  government,  estimates  a  quantity 
of  marketable  coal  in  excess  of  500,000,000  tons,  above 
the  700-ft.  level. 

On  account  of  the  quality  of  the  coals,  their  position 
at  tidewater  and  the  presence  of  excellent  and  cheap 
Chinese  labor,  it  is  believed  that  a  large  and  good 
market  is  assured,  but  the  question  of  the  method  of 
development  and  the  study  of  the  best  means  of  ar- 
ranging for  shipping  facilities  will  require  careful 
investigation,  for  which  considerable  time  is  necessary. 
In  the  event  of  proceeding  with  the  development  of  this 
field,  a  large  amount  of  capital  will  be  required  for 
development  and  exploitation. 

Favorably  situated  on  the  coast,  not  far  from  the 
coal  field,  a  lead-zinc-silver  mine,  formerly  in  control 
of  Germans,  has  been  working,  without  proper  mining 
equipment,  for  ten  years  or  more.  At  the  outbreak  of 
the  Great  War,  it  had  an  annual  output  of  about  60,000 
tons,  but,  because  of  the  absence  of  a  smeltery,  it  was 
under  the  necessity  of  shipping  the  ore,  at  heavy  cost. 


to  Europe,  and,  after  the  outbreak  of  the  war,  to 
Japan.  This  property  is  also  under  negotiation  by  the 
Mining  Corporation.  It  has  been  examined  by  several 
well-known  mining  engineers,  and,  in  a  preliminary 
way,  by  Mr.  Hoffman  on  behalf  of  the  corporation,  who 
recommended  further  work  being  undertaken.  The  ore 
developed  is  variously  estimated  at  from  200,000  tons 
to  350,000  tons,  but  it  is  believed  that  a  much  larger 
tonnage  of  good  quality  exists  below.  Further  work 
by  drilling  or  adits  is  necessary  to  prove  this,  and,  to 
operate  economically,  the  installation  of  an  up-to-date 
mining  and  smelting  plant  will  be  required.  Until  re- 
cently, causes  somewhat  similar  to  those  already  de- 
scribed have  interfered  with  negotiations,  but  discussion 
of  terms  has  now  been  resumed.  Continued  negotia- 
tions for  options  on  both  the  coal  and  the  lead-zinc- 
silver  properties  is  recommended. 

In  northern  Siberia,  also  on  the  Eastern  coast,  an  in- 
teresting alluvial  property  was  the  subject  of  prolonged 
negotiation  during  the  last  year,  but  litigation  in  the 
early  winter  interfered  with  the  consummation  of  busi- 
ness. It  is  hoped  that  satisfactory  terms  may  be  ar- 
ranged later,  when  the  settlement  of  the  suit  between 
the  owners  is  concluded. 

Properties  in  China  and  Mexico 

China — A  number  of  proposals  were  investigated  in 
this  country,  and  a  large  and  interesting  enterprise  is 
recommended  for  consideration.  At  the  beginning  of 
1918,  a  favorable  option  agreement  was  concluded  in 
northern  Manchuria  for  a  large  alluvial  gold  property, 
which  had  been  examined  in  a  preliminary  manner  by 
Mr.  Hoffman,  and  reported  to  be  worthy  of  a  thorough 
investigation.  A  party  was  sent  to  the  property  last 
winter,  and  carried  on  intensive  work  by  drilling  and 
other  methods,  until  September,  1918,  when  it  was 
finally  decided  to  relinquish  the  option.  The  abandon- 
ment of  this  property  was  a  great  disappointment, 
as  its  large  area,  the  almost  perfect  physical  con- 
ditions for  successful  dredging,  and  its  favorable 
situation  regarding  transport  would  have  made  it  a 
most  suitable  field  for  development  by  the  corporation 
had  the  gold  content  been  a  little  higher.  Situated  in 
more  favorable  regions,  like  the  Sacramento  Valley, 
with  cheap  power  and  a  better  climate,  it  would  doubt- 
less have  been  profitable  to  operate,  but  under  the  exist- 
ing conditions  it  was  decided  to  give  up  the  option. 

Mexico — Several  properties  have  been  presented  in 
this  country,  but  at  present  conditions  there  are  such 
as  to  make  it  inadvisable  to  risk  investment,  unless 
the  corporation  is  prepared  to  lock  up  capital  for  an 
indefinite  period. 

General — A  large  sum  has  been  expended  on  the 
search  for  properties  in  many  parts  of  the  world,  and 
of  the  many  hundreds  examined  and  considered,  presum- 
ing that  adequate  terms  for  options  can  be  arranged, 
a  number  are  recommended   for  further  examination. 

In  these  days  of  keen  competition  for  investment  in 
mines  by  strong  groups,  it  is  the  rarest  chance  that 
a  property  is  acquired  merely  on  a  preliminary  examin- 
ation, and  the  expenditure  of  considerable  sums  is  gen- 
erally necessary  for  the  purpose  of  definitely  proving 
that  the  risk  is  warranted.  It  is  suggested  that  in- 
stead of  indefinitely  continuing  search,  a  choice  be 
made  from  those  recommended  properties,  and  one  or 
more  selected  for  a  thorough  examination. 
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Investigation  of  Petroleum  in  Mexico 

Official  notice  has  been  received  from  the  Italian 
Secretary  of  Industry,  Commerce,  and  Labor,  accord- 
ing to  Charles  H.  Cunningham,  Vice-Consul  of  Mexico 
City,  in  Commerce  Reportx,  that  within  a  short  time  an 
official  commission  will  arrive  in  Me.\ico  from  Italy  to 
study  the  petroleum  laws  of  Mexico.  It  is  understood 
that  other  countries  will  also  send  delegates,  and  among 
the  latter  is  Russia,  whose  government  recently  com- 
municated its  intentions  in  that  particular  through  its 
consul.  The  Russian  government  is  obtaining  all 
the  data  possible  relative  to  the  production  of  petroleum 
in  Mexico,  as  well  as  the  government  policy  of  exploit- 
ing same,  with  the  object  of  improving  the  methods 
used  in  that  country,  which  is  considered  to  be  one  of 
the  most  important  petroleum-producing  countries  in 
the  world  today. 

The  various  European  commissions  were  expected 
about  June  1,  reports  having  reached  Mexico  City 
that  some  of  the  specialists  comprising  them  are 
already  on  their  way  to  Mexico.  It  is  understood  that 
they  will  first  come  to  Mexico  City  for  consultation  with 
certain  high  officials  of  the  government,  after  which 
they  will  visit  Tampico  and  the  other  oil-producing  sec- 
tions of  the  republic. 

It  is  also  officially  reported  that  two  American  pros- 
pectors have  solicited  permission  from  the  government 
to  make  explorations  in  the  northern  part  of  the  State 
of  Chihuahua,  where  they  believe  there  are  large  de- 
posits of  petroleum.  They  base  their  belief  on  the 
grounds  that  important  oil  deposits  lie  immediately 
across  the  river  Bravo  in  the  State  of  Texas,  from  which 
a  considerable  yield  has  been  obtained.  These  deposits 
are  in  the  same  geological  zone.  Permission  to  explore 
the  federal  districts  of  Casas  Grandes,  Guzman,  Trini- 
dad, and  Santa  Maria  has  been  requested  by  these  pros- 
pectors. The  government  has  their  petition  under  con- 
sideration. 


Coordination  of  National  Employment 

At  a  conference  on  employment  called  by  the  Secre- 
tary of  Labor  and  held  at  Washington,  Apr.  23,  24,  and 
25,  the  delegates,  representing  the  governors  of  states 
and  the  U.  S.  Employment  Service  of  the  Department 
of  Labor,  unanimously  adopted  the  following  expression 
of  principles  and  purpose  in  regard  to  a  bill  to  provide 
for  a  national  employment  system: 

In  the  outline  it  is  provided  that  the  U.  S.  Employ- 
ment Service  shall  be  continued  as  a  permanent  bureau 
in  the  Department  of  Labor,  for  the  purpose  of  pro- 
moting the  establishment  and  maintenance  of  public 
employment  office.--,  for  men,  women,  and  juniors.  Pro- 
vision.s  are  to  be  made  for  the  management  and  busi- 
ness administration  of  this  aer\-ice.  The  bureau  is  to 
establish  and  maintain  a  .system  of  employment  offices 
where  such  service  is  not  already  in  existence  and  is  to 
coordinate  various  other  employment  offices.  Expenses 
are  to  be  met  by  regular  appropriations,  which,  after 
the  deduction  of  the  general  maintenance  office  expense, 
are  to  be  allotted  to  the  various  states  on  the  basis  of 
their  population.  In  the  event  that  certain  states  have 
already  provided  appropriations  for  the  maintenance 
of  public  employment  service  bureaus,  these  amounts 
will  be  supplemented  by  an  e<iuivalent  appropriation 
from  the  Government  up  to  a  sum  allotted  in  accordance 
with  that  paid  on  a  population  basis. 


Civil  Service  Positions  Open 

The  U.  S.  Civil  Service  Commission  announces  open 
competitive  examinations  for  the  following  positions: 
At  the  Naval  Ordnance  Plant,  Charleston,  West  Va., 
superintendent  of  heat  treatment,  July  1,  $5000  a  year: 
production  engineer,  July  1,  $9.28  a  day;  assistant  de- 
signing engineer,  July  8,  |9.20  a  day.  There  are  also 
the  following  vacancies  in  the  Ordnance  Office,  and  in 
the  Ordnance  Department  at  Large,  War  Department: 
Catalytical  chemist,  $3000  to  $4000  a  year;  assistant 
catalytical  chemist,  $2000  to  $3000  a  year;  junior  cata- 
lytical chemist,  $1600  to  $2000  a  year. 

Competitors  will  not  be  required  to  report  for  ex- 
amination, but  will  be  rated  on  various  subjects  cover- 
ing principally  education,  experience,  and  fitness.  These 
examinations  are  open  to  all  male  citizens  of  the  United 
States  who  meet  the  requirements. 

Applicants  should  at  once  apply  for  Form  1312,  stat- 
ing the  title  of  the  examination  desired,  to  the  Civil 
Service  Commission,  Washington,  D.  C. ;  the  Secretary' 
of  the  U.  S.  Civil  Service  Board,  Custom  House, 
Boston,  Mass. ;  New  York,  N.  Y. ;  New  Orleans,  La. ; 
Honolulu,  Hawaii;  Post  Office,  Philadelphia,  Penn.; 
Atlanta,  Ga. ;  Cincinnati,  Ohio;  Chicago,  111.;  St.  Paul, 
Minn.;  Seattle,  Wash.;  San  Francisco,  Calif.;  Old  Cus- 
tom House,  St.  Louis,  Mo.;  Administration  Building, 
Balboa  Heights,  Canal  Zone;  or  to  the  Chairman  of 
the  Porto  Rican  Civil  Service  Commission,  San  Juan, 
Porto  Rico. 


Chemical  Warfare  Service  Men  Desire 
Reemployment 

For  more  than  six  months  the  Chemical  Warfare 
Service  has  been  endeavoring  to  find  situations  for  its 
chemists  as  they  were  discharged  from  the  service,  pro- 
vided they  had  no  places  of  their  own  to  which  to  go, 
according  to  a  communication  from  Maj.  Frederick 
M.  Crossett,  C.W.S.  Most  of  the  men  are  college  grad- 
uates or  had  partly  completed  their  college  course  at 
the  time  of  entering  the  service,  and  many  of  them  had 
engineering  and  mining  experience.  They  are  now  seek- 
ing reemployment  in  those  lines. 

Employers  can  reach  these  men  by  addressing  the 
Director  of  Chemical  Warfare  Service,  Washington, 
D.  C.  This  situation  presents  an  opportunity  to  em- 
ployers to  make  a  selection  from  picked  men,  graduates 
of  the  best  technical  schools,  who  have  had  the  benefit 
of  military  training  and  experience. 


May  Pig- Iron  Production 

Pig-iron  production  during  May  was  2,108,056  gross 
tons,  or  an  average  of  68,002  tons  a  day,  as  compared 
with  82,607  tons  daily  in  April,  99,685  tons  a  day  in 
March,  and  111,175  tons  a  day  in  May,  1918,  according 
to  Iron  Age.  This  is  the  lowest  daily  average  since 
March,  1915,  when  66,575  tons  was  made  per  day. 
There  were  only  195  furnaces  in  blast  June  1,  29  having 
been  blown  out  during  May  and  12  blown  in.  Six  stacks 
operating  on  ferro-alloys  produced  14,604  gross  tons, 
of  which  11,157  tons  was  ferromanganese.  On  June  1 
the  estiiiiftted  capacity  of  the  195  active  furnaces  was 
68,100  gross  tons,  as  compared  with  212  furnaces  in 
bla.st  on  May  1,  with  an  estimated  capacity  of  75,860 
gross  tons. 
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Operators  who  have  used  sand  beds  for  the  pur- 
pose of  clarifying  loater  notice  that,  under  cer- 
tain conditions,  a  gradual  blackening  of  the  filter 
medium  occurs.  In  the  following  note  it  is  sug- 
gested that  this  is  due   to  manganese  and  iron. 


The  charging  of  precipitate  into  a  tilting  furnace 
designed  so  that  the  fiavie  or  heated  air  causes  cur- 
rents around  the  top  of  the  crucible  results  in 
dusting  losses  and  other  disadvantages.  An  in- 
genious modification  of  normal  practice  is  described, 
bjj  means  of  which  a  saving  of  time  and  fuel  is 
effected  and  the  life  of  the  crucible  is  lengthened. 
A  further  advantage  that  accrued  in  the  instance 
in  question  was  that  it  became  practicable  to  alloiv 
two  bars  of  bullion  to  accumulate  in  the  furnace. 


Graphite  is  a  substance  which  responds  to  "skin- 
flotation"  practice.  In  such  cases  no  oil  is  necessary. 
A  description  of  a  typical  method  folloics  and  a 
flow  sheet  is  given  which  indicates  the  various 
operating  phases  in  the  treatment  of  graphite  ore. 


Blackening  of  Sand  in  Filters* 

Filter-plant  operators  have  often  noted  a  gradual 
darkening  of  the  sands  in  many  of  the  plants.  At  first 
no  thought  was  given  to  the  phenomenon  other  than  the 
fact  that  the  beds  were  not  clean  at  the  time  of  observa- 
tion, but  it  was  found  impossible  to  wash  the  sand  back 
CO  its  original  color.  Samples  were  submitted  to  the 
laboratory,  and  analyses  made  which  showed  that  the 
dark  color  was  due  to  manganese  and  iron.  The  darker 
the  deposit,  the  higher  the  percentage  of  manganese. 

At  Osawatomie  there  was  a  striking  change  in  the 
color  of  the  sand.  In  a  few  weeks  the  color  changed 
from  a  natural  light  yellow  to  coal  black.  Careful 
study  of  the  basin  and  influent  lines  showed  a  growth 
of  bryozoa  or  pipe  moss.  When  these  organisms  died, 
the  deposit  of  their  sheaths  showed  a  very  high  per- 
centage of  manganese.  An  analogy  was  drawn  between 
this  phenomenon  and  the  fact  that  the  muck  lands  of 
florida,  Hawaii,  and  other  places  carry  an  extremely 
high  percentage  of  manganese,  and  it  seemed  plausible 
to  assume  that  the  same  principles  of  decomposition  and 
deposition  would  be  maintained  in  a  filter  bed  that  was 
allowed  to  become  foul. 


Device  for  Charging  Precipitate 

At  the  beginning  of  the  war  nearly  all  the  precipitate 
from  the  silver  mills  of  Nevada  was  melted  down  in 
graphite  crucibles  in  furnaces  of  the  Faber  du  Faur, 
Steel-Harvey,  or  Case  type.  The  cost  of  the  No.  3  or 
No.  275  crucibles  was  about  $12  each,  f .o.b.  factory ;  and 


with  an  output  of  25,000  to  30,000  oz.  of  bullion  per 
crucible,  the  expense  for  crucibles  was  merely  nominal. 
Under  war  conditions  the  price  of  crucibles  trebled,  the 
quality  decreased,  and  they  were  difficult  to  obtain.  These 
adverse  conditions  hastened  the  installation  of  the  more 
economical  Rockwell  furnaces,  which  used  a  mixture  of 
water  glass  and  carborundum  as  a  lining  of  the  rever- 
beratory  chamber. 

On  account  of  the  cost  of  the  Rockwell  furnace  and  of 
the  briqueting  machine  necessary  to   make  it  an  eco- 


TILTING    FURNACE   WITH    CHARGING    li|:\l'i; 

nomical  installation,  many  of  the  small  mills  could  not 
profitably  make  the  change,  and  every  effort  was  made 
to  improve  the  practice  with  the  old  furnaces  and  to 
extend  the  life  of  the  crucibles.  To  speed  up  melting, 
coke-fired  Faber  du  Faurs  were  changed  to  oil-burning 
furnaces.  To  extend  the  life  of  the  crucibles,  the  ex- 
teriors were  painted  with  Johns-Manville  "brickline"'  to 


•Abstracted  from  a  paper,  by  J.  E.  Welker  and  C.  C.  Young, 
read  before  the  American  Water  Works  Association  and  published 
In   the    Ca/tiadian  Engineer. 


'"Brickline"   Is    a   high-temperature    cement   mixed   with   water 
and  applied  with  a  brush. — Editor. 
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prevent  the  gradual  oxidation  of  the  graphite  content 
of  the  crucible  walls.  Previously  the  discarded  crucibles 
would  show  only  a  porous  fire-clay  exterior  for  a  depth  of 
A  in.  around  the  fire  line.  With  the  use  of  "brickline," 
the  graphite  remained  intact,  under  the  thin  protecting 
skin.  This  gave  i  in.  more  life  to  the  crucible  around 
the  slag  line. 

To  retard  the  unavoidably  faster  corrosion  of  the 
crucible  on  the  slag  line  on  the  No.  3  crucibles  in  the 
Faber  du  Faur  furnaces,  these  crucibles  were  turned  in 
the  furnace  with  special  tongs,  after  a  few  bars  had 
been  poured  from  one  position  of  the  crucible.  In  the 
furnaces  using  the  No.  275  crucible,  false  lips  were  built 
on  the  opposite  side  to  allow  the  crucible  to  be  poured 
from  an  opposite  side,  to  avoid  a  hole  on  the  slag  line. 
Patches  over  holes  in  the  crucibles  were  made,  but  not 
with  much  success. 

In  the  open-end  type  of  crucible  furnace,  like  the  Steel- 
Harvey  or  Case,  the  oil  flame  plays  around  the  top  of 
the  crucible,  causing  a  draft  with  more  or  less  chance 
of  dusting.  Charging  the  crucibles,  even  with  all  flame 
cut  off,  causes  dusting,  probably  mostly  from  the  sudden 
decomposition  of  the  carbonate  of  soda  on  striking  the 
hot  slag.  If  a  crucible  is  charged  to  the  top  with  precip- 
itate and  flux,  it  is  not  sufficient  to  give  an  1800-oz.  bar 
and  must  be  recharged.  This  gives  a  dusting  loss  and  a 
sudden  chilling  of  the  furnace.  A  No.  275  crucible  will 
easily  hold  two  or  more  bars  of  bullion,  but  the  charg- 
ing space  is  correspondingly  reduced.  To  overcome  these 
difficulties  and  to  speed  up  the  melting,  Frank  Hobbins, 
superintendent  of  the  Nevada  Packard  mill,  devised 
the  method  of  charging  shown  in  the  illustration. 

The  furnace  is  a  Case  No.  275;  the  lid  being  of  hori- 
zontal circular  fireclay  brick  with  a  center  charging 
hole.  It  is  iron  bound  and  connected  to  a  post  on  the 
furnace  with  a  lifting  lever  arrangement,  allowing  it 
to  be  raised  and  swung  to  one  side  for  pouring.  By 
cutting  out  the  bottom  of  an  old  No.  3  crucible  and  saw- 
ing it  off  with  a  hack  saw  about  18  in.  above  the  neck, 
Mr.  Hobbins  made  a  charging  funnel  and  also  a  circu- 
lar support  for  the  new  funnel.  The  charging  hole  in 
the  lid  was  made  larger  by  chipping  it  to  fit  the  neck  of 
the  funnel.  To  provide  for  the  additional  weight,  small 
cables  were  run  from  the  lid,  as  shown  in  the  illustra- 
tion, over  a  sheave,  to  a  proper  counterbalance  weight 
outside. 

As  soon  as  the  original  charge  began  to  melt  down, 
the  funnel  was  filled  with  fluxed  precipitate.  The  waste 
heat  coming  up  around  the  funnel  was  sufficient  to  evap- 
orate the  moisture  from  the  precipitate  charge,  and  the 
heat  at  the  mouth  of  the  funnel  was  great  enough  to 
crust  or  fu.se  over  the  cone  of  precipitate  extending  from 
the  funnel  to  the  crucible  charge.  By  this  method,  in- 
stead of  damp  precipitate  being  charged  into  the  fur- 
nace, with  dusting  of  precipitate  and  chilling  of  the  fur- 
nace, a  steady  stream  of  precipitate  slowly  settled 
into  the  crucible,  thoroughly  dried  and  nearly  at  the 
fusion  point  of  the  fluxes. 

Using  this  method  of  charging,  it  was  advantageous 
to  allow  two  bars  of  bullion  to  accumulate  in  the  fur- 
nace before  pouring.  The  result  wjis  a  marked  decrease 
in  melting  time,  less  heat  and  work  for  the  melter,  and 
a  greatly  reduced  chance  of  dusting  loss.  Mr.  Hobbins 
had    data   on    the   .lavinga    recorded    with    the    idea   of 


giving  the  information  to  his  fellow  engineers,  but,  his 
application  for  the  officers'  training  camp  being  ac- 
cepted, he  entered  with  enthusiasm  into  the  service  of 
his  country  and  later  made  the  supreme  sacrifice  in 
the  Argonne.  

"Skin-Flotation"  of  Graphite  Ores*    " 

In  the  water  "skin-flotation"  system,  a  typical  flow 
sheet  of  which  is  shown  herewith,  the  ore  is  crushed 
dry  to  1^  in.  or  ^  in.  It  is  then  passed  through  a 
rotary  drier,  screened,  and  passed  over  an  air  separator, 
which  classifies  the  material  into  three  products — scalp- 
ings  or  tailings,  which  go  to  the  waste  dump ;  middlings, 
which  form  the  washer  feed;  and  fines,  which  are  gen- 
erally treated  on  a  separate  group  of  washers.  The 
middlings  plus  the  fines,  which  form  50  to  65%  of  the 
crude  ore,  go  to  a  bin  for  fine  ore,  from  which  the  ma- 
terial drops  to  surface-tension  washers.     In  this  ma- 
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chine,  the  graphite  and  some  of  the  mica  are  floated  off, 
on  the  surface  film  of  water,  while  the  gangue  minerals 
are  wetted  by  the  water  and  sink  to  the  hutch  of  the 
washer,  which  discharges  to  the  tailings  launder.  The 
rough  graphite  concentrate  is  then  dewatered  on  a  trom- 
mel or  shaking  screen,  which  also  removes  both  the 
graphite  too  fine  to  make  No.  1  flake  and  the  fine  sand 
that  has  been  carried  over  into  the  concentrates  by  the 
film  formed  by  the  graphite  on  the  surface  of  the 
water.  The  dewatered  concentrate,  a  dry  sample  of 
which  analyzes  40  to  GCr  graphite  carbon,  is  then  dried 
in  a  rotary  or  steam-pan  drier  and  sent  to  the  finishing 
plant. 


'Abstrftcted  from  Pamphlet  No.  3,  br  Oeorcre  D.  Dub,  "Oraphlte 
for  Crucible  Making."  War-Minerals  tnvMtlRatlon  Series. 
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Relief  Claims  Exceed  $18,000,000 

Claims  in  excess  of  $18,000,000  have  been  filed  with 
the  War-Minerals  Relief  Commission.  Prior  to  midnight 
on  June  2,  when  the  act  specifies  that  the  docket  close,  in 
compliance  with  the  law,  1287  claims  had  been  received. 
So  great  was  the  number  of  claims  received  during  the 
last  week  the  docket  was  open  that  it  has  been  impos- 
sible to  calculate  exactly  the  aggregate  amount.  The  ap- 
proximate total,  however,  exceeds  $18,000,000. 

Experience  thus  far  shows  that  a  large  number  of 
claims,  when  investigated  carefully  by  the  accountants 
of  the  War-Minerals  Relief  Commission,  are  subject  to 
material  reductions.  It  is  regarded  as  possible  that  the 
reductions  and  rejections  will  be  sufficient  to  permit 
payment  of  all  claims  allowed  out  of  the  $8,000,000 
which  will  be  available  for  that  purpose. 

On  the  night  of  June  2  a  representative  of  the  com- 
mission was  stationed  at  the  main  postoffice,  and  to 
him  was  delivered  each  piece  of  mail  matter  arriving  up 
to  midnight.  Claims  are  continuing  to  arrive,  despite 
the  expiration  of  the  time  limit,  but  they  are  not  to  re- 
ceive any  form  of  consideration.  These  claimants  are 
being  advised  that  their  documents  are  being  held  sub- 
ject to  their  instructions  for  their  disposal. 

The  commission  now  is  undertaking  to  gather  addi- 
tional evidence  at  hearings  at  diff'erent  mining  centers, 
for  which  three  months  will  probably  be  required. 
Numerous  difficult  problems  confront  the  members  in 
administering  the  law.  Important  among  them  is  the 
interpretation  of  the  "request  or  demand"  of  a  Gov- 
ernment agency  which  induced  the  claimant  to  under- 
take his  venture.  The  commission  has  promised  not  to 
make  its  interpretation  of  that  feature  of  the  law  until 
after  it  has  heard  the  oral  ai-guments  of  the  chrome 
producers.  Many  are  of  the  opinion  that  a  strict 
interpretation  of  the  actual  phraseology  of  the  statute 
would  bar  out  practically  all,  if  not  all,  claims.  It  is 
thought  that  the  commission  will  take  into  account  the 
often-stated  purport  of  the  relief  legislation,  which  is 
the  discharge  of  a  moral  obligation  on  the  part  of  the 
Government.  If  that  view  is  taken  it  is  believed  that 
all  claims  will  be  admitted  in  the  making  of  which  it  is 
shown  that  the  claimant  was  responding  to  the  general 
Government  policy  of  stimulation.  It  is  pointed  out, 
however,  that  this  policy  of  stimulation  was  not  really 
begun  until  March,  1918,  when  the  Shipping  Board  be- 
gan its  drastic  restriction  of  imports  of  war  minerals. 

Another  important  question  raised  is  that  of  the 
status  of  claims  based  on  preparation  of  war  minerals 
after  their  actual  production.  The  most  notable  claim 
falling  in  this  category  is  that  of  the  Anaconda  Copper 
Mining  Co.  That  company  has  filed  a  claim  for  $561,- 
346.62,  and  sets  forth  its  case  in  substance  as  follows: 

In  January  and  the  early  part  of  February,  1918,  certain 
Government  officials,  and  particularly  B.  M.  Baruch,  then 
chairman  of  the  War  Industries  Board,  discussed  with 
officials  of  the  Anaconda  company,  and  particularly  with 
C.  F.  Kelley,  then  vice-president  and  now  president  of  the 
company,  the  proposition  of  installing  and  operating  a  plant 


at  Great  Falls,  Mont.,  for  producing  ferromanganese  from 
Montana  ores. 

It  was  apparent  to  all  that  the  construction  and  operation 
of  such  a  plant  at  Great  Falls  would  result  in  a  distinct 
aid  to  the  Government  in  at  least  three  particulars — namely, 
the  treatment  of  the  ores  produced  at  Butte  and  vicinity 
at  Great  Falls  would  render  unnecessary  the  shipping  of 
the  lower-grade  ores  to  Eastern  steel  plants,  and  thus 
largely  economize  railroad  transportation;  a  lower  grade 
of  nre  could  be  utilized,  thus  increasing  the  available  sup- 
ply of  manganese;  at  Great  Falls  a  large  amount  of  hydro- 
electric power  is  generated  which  is  used  by  the  Anaconda 
company,  so  that  less  fuel  would  be  consumed  than  at  the 
Eastern  furnaces  and  plants  following  ordinary  methods  of 
utilizing  manganese. 

In  his  conversations  with  the  officials  of  the  Anaconda 
company,  Mr.  Baruch,  as  the  chairman  of  the  War  Indus- 
tries Board,  repeatedly  urged  and  requested  that  the  com- 
pany enter  upon  such  an  enterprise.  It  was  clear  to  all 
that  the  operation  of  such  a  plant  would  be  strictly  a  war 
business,  and  could  be  conducted  only  during  the  period 
of  the  war. 

The  entire  situation  confronting  the  Anaconda  company 
in  connection  with  the  installation  of  the  plant  is  set  forth 
in  a  letter  to  Mr.  Baruch,  which  is  attached  to  the  claim. 
In  his  reply  Mr.  Baruch  I'ecognized  the  situation  of  the 
Anaconda  company,  but  further  expressed  his  desire  that 
the  construction  of  the  plant  be  undertaken. 

Thereupon  the  company  diligently  proceeded  with  the  in- 
stallation of  the  plant.  Every  energy  was  devoted  to  its  early 
completion,  at  a  considerable  sacrifice  of  other  important 
operating  requirements  of  the  company,  which  had  to  be 
curtailed  on  account  of  the   shortage  of  skilled  labor. 

The  plant  was  designed  to  include  five  electric  furnaces 
with  a  capacity  each  of  15  tons  per  day  of  SOTc  ferro- 
manganese. The  first  furnace  was  completed  and  started 
in  September,  1918.  At  the  time  of  the  armistice,  three 
plants  were  in  operation.  The  other  two  were  awaiting 
necessary  apparatus.  The  early  closing  of  the  war,  coming 
soon  after  the  completion  of  the  plant,  resulted  in  the  loss 
on  which  the  claim  is  based. 

Among  the  other  large  claims  which  came  in  at  the 
eleventh  hour  is  one  for  $609,429.31  by  the  Wester  i 
Chemical  Manufacturing  Co.,  of  Denver.  The  claim  .s 
based  on  a  pjTites  operation  conducted  in  the  Green- 
back mine,  situated  in  Lake  County,  Colo.  Edward  E. 
Marshall,  of  Philadelphia,  submitted  a  claim  of  $504,- 
245.74,  based  largely  on  manganese  mining  activities  in 
Cuba,  Porto  Rico,  and  Costa  Rica.  The  United  Chem- 
ical and  Industrial  Companies  asks  to  be  reimbursed  for 
loss  of  $382,500,  based  on  an  effort  to  produce  man- 
ganese near  Crimora,  Va.  The  Manganese  Associates,  a 
concern  of  Waynesboro,  Va.,  which  operated  the  Ken- 
nedy mine,  in  Augusta  County,  Va.,  has  submitted  a 
claim  for  $252,373.29.  A.  H.  Jarman,  of  San  Jose,  Calif., 
makes  claim  for  $138,929.51.  His  operation  was  kno^vn 
as  the  Steele  Chrome  Mine,  in  El  Dorado  County,  Calif. 
The  Arko  Mining  Co.,  of  Minneapolis,  is  claimant  for 
$100,000,  as  a  result  of  manganese  operations  in  Crow 
Wing  County,  Minnesota. 

The  schedule  of  the  public  hearings  to  be  held  by  the 
commission,  as  announced,  is  as  follows :  St.  Louis,  Mo., 
Planters  Hotel,  until  June  15;  Little  Rock,  Ark.,  Marion 
Hotel,  June  16-19;  Tucson,  Ariz.,  Pueblo  Club,  June 
21-26;  Los  Angeles,  Calif,  Jonathan  Club,  June  27  (will 
remain  a  week  or  10  days) ;  and  San  Francisco. 
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Chronology  of  Mining,  May,  1919 

May  5 — Calumet  &  Hecla  reduces  production  by  50%, 
and  2000  employees  are  laid  off. 

May  6 — Removal  of  restriction  on  export  of  silver. 

May  7 — Chiefs  of  the  substations  of  the  U.  S.  Bureau 
of  Mines  held  meeting  in  Salt  Lake  City. 

May  8 — Spectacular  rise  in  prices  of  silver  to  $1.03 
occurred,  with  advances  to  $1,053  and  $1.11  on  follow- 
ing consecutive  market  days. 

May  9 — Announcement  of  suit  between  Balaklala  Con- 
solidated Copper  Co.  and  Mammoth  Copper  Mining  Co. 
for  settlement  on  ores. 

May  10 — London  silver  price  rose  to  58d. 

May  12—  New  Utah  law  regarding  stock  transactions 
became  effective.— Silver  price  in  New  York  rose  to 
^1.193_Bureau  of  War  Trade  Intelligence  merged  into 
the  Bureau  of  Enemy  Trade. 

May  13 — All  existing  restrictions  on  the  import  of 
emery  and  emen,'  ore  removed. — Price  of  silver  reacts  to 
$1,143,  with  further  decline  on  the  following  day. 

May  15 — Mammoth  smelting  works  at  Kennett  closed 
down  on  account  of  labor  troubles. 

May  15 — Fire  at  South  Porcupine,  many  buildings 
being  destroyed. 

May  16 — Price  of  copper  advances  to  16.10c. 

May  19— Dolly  Varden  Mining  Co.,  operating  Dolly 
Varden  mine,  in  Alice  Arm  district  of  British  Columbia, 
and  Temiskaming  Mining  Co.  failed  to  liquidate  claims 
of  the  Taylor  Engineering  Co.  for  construction  of  a  rail- 
way from  the  coast  to  the  mine  on  this  date,  set  by  the 
British  Columbia  Provincial  Legislature.— Mining  and 
Geological  Exposition  of  the  Department  of  the  In- 
terior opened  at  Washington,  D.  C— Congress  convened 
in  extraordinary  session — War  Trade  Board  announced 
that  nitrate  of  soda  and  nitrate  of  potash  may  be  im- 
ported into  the  United  States  without  restriction  under 
a  general  import  license  when  coming  from  countries 
with  which  general  trade  is  authorized. 

May  20 — Operators  in  Coeur  d'Alene  district  of  Idaho 
advanced  wages  of  miners  50c.  per  day  to  $4.75. 

May  22 — John  Fritz  Medal  awarded  to  George  W. 
Goethals. 

May  27 — Oil  struck  in  England  for  the  first  time. 
May  28 — War  Trade  Board  announced  that  applica- 
tions would  be  considered  for  licenses  to  import  tin  ores 
and  tin  concentrates,  subject  to  certain  conditions. 

May  29 — Announcement  that  fine  silver  bars  may  be 
exported  from  Mexico  during  June  without  an  export 
license  and  without  the  necessity  of  importing  any  per- 
centage of  gold  in  sub.stitution. — Announcement  by  Cape 
Copper  Co.  of  suspension.-!  of  mining  operations  of  Cape 
Colony. 

May  31— Bill  introduced  into  Congress  by  Repre.senta- 
tive  Raker,  suspending  all  assessment  work  on  mining 
claims  during  the  war  and  for  one  year  after  peace  is 
declared. 


Gold  and  Silver  in  1919 

Washington  CoRRK.^roNnENCE 

No  definite  or  even  approximate  figures  are  available 
of  the  production  of  gold  and  silver  during  the  first  four 
months  of  1919,  and  the  only  comparative  figures  on 
output  are  bn.sed  on  the  production  in  1918  as  estimated 
by  the  Bureau  of  the   Mint  and  the  U.   S.   Geological 


Survey,  which  estimate  was  published  in  the  Journal 
of  Jan.  11,  1919. 

It  is  evident,  however,  the  Geological  Survey  points 
out,  that  conditions  prevailing  in  gold  and  silver  mining 
during  January,  February,  March,  and  April,  1919,  were 
not  such  as  would  result  in  any  large  change  in  the  out- 
put which  was  being  made  in  the  latter  part  of  1918. 
Labor  conditions  gradually  improved  in  the  gold-mining 
districts,  both  in  the  number  of  men  employed  and  in 
their  efficiency.  There  has  been  a  reduction  in  the 
cost  of  powder,  drill  steel,  and  other  necessary  supplies 
and  equipment,  but  neither  wages  nor  purchase  prices 
of  materials  have  radically  declined,  so  that  the  cost 
of  mining  remains  much  higher  than  in  normal  times. 

Greatly  increased  activities  have  been  noted  in  all  the 
gold-  and  silver-producing  districts.  Many  mines  which 
were  inactive  or  operated  with  reduced  forces  have 
resumed  work.  This  increased  activity  has  not  yet  re- 
sulted in  great  increase  in  output,  for  most  of  the  work 
has  been  confined  to  repairs  and  development,  the 
latter  having  been  radically  reduced  during  the  war. 
In  many  mines  which  sent  an  increased  quantity  of  ore 
to  the  mills  there  was  a  smaller  recovery  p)er  ton,  which 
was  balanced  by  a  lower  cost  of  production. 

It  is  probable  that  the  rate  of  refinery  output  of  gold 
and  silver,  as  distinguished  from  that  of  mines,  was 
about  equal  to  that  during  the  last  part  of  1918,  for  it 
was  good  policy  to  refine  copper  and  lead  containing 
gold  and  silver  and  store  the  base  metals  while  market- 
ing the  silver. 

There  were  no  important  discoveries  of  gold  proper- 
ties during  the  first  quarter  of  1019,  though  there  has 
been  more  activity  at  old  mines,  which  will  probably 
result  in  an  increased  yield  of  gold  from  siliceous  ores. 
This  increase,  however,  will  not  be  large  and  probably 
will  be  more  than  offset  by  a  reduced  output  of  gold 
from  domestic  copper,  lead,  and  zinc  ores,  which  amounts 
to  about  $10,000,000  a  year.  It  is  estimated  that  copper 
mines  have  been  operating  at  about  65 ^r  of  normal 
capacity,  and  lead  and  zinc  mines,  which  produce  some 
gold,  at  about  80"^o  so  that  there  will  probably  be,  in 
1919,  a  decrease  of  $2,000,000  to  $3,000,000  of  gold 
from  such  sources. 

There  will  be,  during  1919,  a  slightly  increased  output 
of  gold  from  deep  mines  in  the  Juneau  district,  Alaska, 
but  this  will  probably  be  offset  by  a  decrease  in  gold 
from  gravels,  owing  to  the  shortage  of  labor  and  fuel  at 
gravel  properties.  There  will  also  be  increases  from  the 
gold  mines  in  Arizona,  Colorado,  and  South  Dakota,  and 
probably  other  states.  These  increases,  however,  will 
not  be  great.  A  conservative  opinion  is  that  the  produc- 
tion of  gold  in  the  United  States  in  1919  will  not 
exceed  by  any  large  amount  that  of  1918,  or  about 
$69,000,000. 

Owing  to  the  increased  value  of  silver,  there  has  been 
a  renewal  of  operation  in  many  of  the  old  silver-mining 
districts  in  Colorado,  Nevada,  Arizona,  Utah,  and  Idaho, 
but  the  work  has  been  largely  that  of  development,  which 
promises  to  increase  the  output  of  silver,  but  which  .so 
far  has  not  resulted  in  increased  yield.  The  new  Divide 
district  in  Nevada  is  already  shipping  .some  high-grade 
ore,  but  it  will  be  many  months  before  the  production 
will  reach  an  amount  comparable  to  that  of  former 
years  from  Tonopah  and  other  district.-*.  Even  should 
the  greater  activity  at  the  many  silver  mines  now  re- 
ported as  being  worked  result  in  an  increased  output 
of  several  null  ion  ounces,  there  is  every  reason  to  as- 
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sume  that  the  output  of  silver  for  1919  will  be  less  than 
in  1918,  owing  to  decreased  ore  shipments  from  copper, 
lead,  and  zinc  mines. 

Siliceous  silver-gold  and  silver  ores  produce  less  than 
one-third  of  the  production  of  silver  in  the  United 
States.  Copper  ores  yield  slightly  less  than  siliceous 
ores,  and  the  remainder  is  derived  from  lead,  zinc,  and 
mixed  ores,  so  that  even  with  increased  operations  dur- 
ing the  latter  part  of  1919  at  copper  mines  in  Alaska, 
California,  Nevada,  Utah,  Montana,  and  Arizona,  and 
at  lead  and  zinc  mines  in  Colorado,  Idaho,  Utah,  and 
Montana,  there  will  be  a  much  smaller  yield  of  silver 
from  the  refining  of  copper,  lead,  and  zinc.  These  losses 
will  be  several  times  larger  than  any  increase  of  silver 
from  siliceous  ores,  and  there  is,  therefore,  no  valid 
reason  to  believe  that  the  production  of  silver  in  the 
United  States  in  1919  will  exceed  65,000,000  oz.,  or 
about  3,000,000  oz.  less  than  the  production  in  1918. 


Southwestern  Society  of  Engineers 

The  importance  to  the  engineer  of  taking  a  larger 
part  in  civic  affairs  was  emphasized  at  the  convention 
of  the  Southwestern  Society  of  Engineers  held  at  the 
University  Club  in  El  Paso,  Tex.,  on  May  29,  30,  and 
31.  It  was  the  theme  of  the  opening  address  delivered 
by  the  society's  president.  Dean  G.  M.  Butler,  of  the 
University  of  Arizona,  and  was  frequently  stressed  dur- 
ing the  various  sessions  that  followed. 

The  question  of  licensing  of  engineers  was  discussed 
by  C.  E.  Drayer,  secretary  of  the  American  Association 
af  Engineers.  A  resolution  approving  the  principles 
of  licensing  as  advocated  by  the  association  was  passed 
by  the  Southwestern  Society,  which  also  voted  to  affiliate 
itself  with  the  association,  the  details  of  such  affiliation 
to  be  decided  upon  later. 

Other  addresses  included  one  upon  "Oil  Geology," 
;)y  Dean  Butler,  of  particular  interest  at  this  time,  when 
new  oil  discoveries  in  the  Southwest  are  attracting 
much  attention.  R.  W.  Goddard,  of  the  New  Mexico 
Agricultural  and  Mining  College,  had  for  his  subject 
'Modern  Wireless  Telegraphy  and  Telephony." 

C.  E.  Barglebaugh,  secretary  of  the  Southwestern 
Society  of  Engineers,  who  served  as  engineer  with  the 
Emergency  Fleet  Corporation  during  the  war,  discussed 
The  Concrete  Ship." 

Various  resolutions  were  passed,  one  providing  for 
:he  establishing  of  an  organized  employment  service 
jnder  the  auspices  of  the  society.  On  the  second  day  of 
the  convention  the  members  were  entertained  at  a  lunch- 
eon given  in  their  honor  by  the  El  Paso  Mining  Circle. 
Closer  cooperation  was  urged  between  the  two  organ- 
izations in  the  interest  of  the  development  of  the 
Southwest.  Among  the  speakers  was  State  Senator 
R.  M.  Dudley,  who  was  recently  active  in  securing  the 
passage  of  a  new  mining  law  for  Texas,  which,  how- 
Bver,  was  vetoed  by  the  Governor. 

The  present  officers  of  the  Southwestern  Society  of 
Engineers  were  reelected  to  serve  until  the  fall  session. 
They  are  as  follows.  G.  M.  Butler,  Tucson,  Ariz., 
president;  S.  H.  Worrell,  El  Paso,  Tex.,  and  Gerald 
Sherman,  Bisbee.,  Ariz.,  vice-presidents;  R.  W.  Goddard, 
State  College,  N.  M.;  and  C.  E.  Barglebaugh,  El  Paso, 
secretary.  The  directors  are  W.  E.  Robertson,  El  Paso ; 
A.  E.  Barnes,  State  College,  N.  M.;  James  A.  French, 
Sante  Fe,  N.  M. ;  Ralph  S.  Moore,  El  Paso ;  D.  B.  Gillies, 
El  Paso;  and  J.  C.  Ryan,  Bisbee,  Arizona. 


Quincy-Hancock  Consolidated 

Situation 

Houghton  Correspondence 

The  aspect  of  conditions  respecting  the  Quincy-Han- 
cock Consolidated  would  be  considerably  clarified  if  the 
Quincy  absorbed  the  Hancock.  This  has  been  discussed 
among  shareholders  repeatedly,  as  it  is  understood  it 
would  be  consistent  from  the  standpoint  of  economical 
mining  operations  for  both  properties.  However,  the 
plan  to  have  the  Hancock  shareholders  authorize  the 
sale  of  125  acres  of  land  to  the  Quincy  is  not  preliminary 
to  any  such  suggestion  and  would  rather  indicate  that 
no  consolidation  scheme  is  under  consideration.  The 
territory  in  question  could  not  be  mined  profitably  by 
the  Hancock  for  a  long  time  and  then  only  at  great 
expense,  whereas  it  can  be  handled  easily  by  the  Quincy. 
The  price  agreed  upon  is  reported  to  be  reasonable  and 
gives  Hancock  funds  enough  to  pay  indebtedness  and 
finance  future  opening  operations,  whenever  conditions 
warrant. 


British  Import  Restrictions 

A  concise  statement  of  the  British  restrictions  upon 
imports,  with  consolidated  lists  of  prohibited  imports 
and  exceptions  thereto,  correct  to  May  1,  1919,  has  been 
prepared  by  the  Division  of  Foreign  Tariffs  of  the 
U.  S.  Bureau  of  Foreign  and  Domestic  Commerce.  The 
object  is  to  make  readily  available  for  reference  pur- 
poses accurate  information  regarding  the  conditions 
under  which  American  goods  are  now  admitted  into  the 
United  Kingdom.  The  title  of  the  publication  is  Tariff 
Series  No.  39 A  (Supplement  to  British  Control  of  Im- 
ports and  Exports),  and  copies  may  be  purchased  from 
the  Superintendent  of  Documents,  Washington,  D.  C, 
at  5c.  each. 


Oil  Companies  Active  in  Arizona 

Phcenix  Correspondence 

Every  quarter  of  Arizona  has  its  own  oil  boom,  even 
though  no  oil  has  been  developed  up  to  date.  Even  20 
years  ago,  oil  wells  were  drilled  near  Phoenix,  at  River- 
side, in  the  Gila  Valley,  in  the  Verde  Valley  near  Camp 
Verde,  and  on  the  plain  north  of  Agua  Caliente.  During 
the  last  two  years  there  has  been  similar  activity  pros- 
pecting in  the  Chino  Valley,  west  of  Jerome,  where 
two  wells  were  started,  and  in  the  Holbrook  field,  where 
two  drills  are  now  going  down  and  where  many  more 
are  promised.  The  Chino  field  is  quiet.  Its  home 
company  has  transferred  its  machinery  to  a  Texas  lease. 
Two  other  promotions  have  been  turned  over  to  the 
Corporation  Commission  as  employing  stock-selling 
methods  needing  investigation. 

The  Holbrook  field  has  many  mining  incorporations. 
A  number  of  favorable  geological  reports  have  been 
made  on  the  field.  The  oil  fever  has  spread  in  the  same 
locality.  Winslow,  to  the  west,  has  organized  a  mutual 
company  for  drilling.  At  Snowflake,  on  the  south,  and 
near  St.  Johns,  to  the  southeast,  great  tracts  of  the 
state  lands  and  of  lands  ovraed  by  cattle  companies  have 
been  leased  by  oil  speculators.  Near  the  New  Mexican 
line,  seventeen  townships  have  been  leased  by  the  Bank- 
ers' Oil  and  Refining  Co.,  with  stipulation  that  a  well 
must  be  sunk  on  each  township  within  a  year.  The 
Adamana  Oil  Co.,  of  Holbrook,   has  just  entered  the 
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Ventura  field,  in  California,  having  purchased  810 
acres,  adjoining  the  Modello  property,  with  several  shal- 
low wells  already  in  heavy  oil. 

Tucson  is  the  center  of  another  oil  boom,  with  loca- 
tions made  on  thousands  of  acres  in  the  Cienega  sec- 
tion, to  the  eastward;  in  the  Rillito  Valley,  to  the  north- 
ward, and  in  the  Santa  Cruz  Valley,  southward.  Oil  in- 
dications are  said  to  be  good  for  many  miles  toward 
the  Mexican  line.  One  well-capitalized  Tucson  company. 
the  Canoa,  with  lease  on  the  land  grant  of  that  na  ne. 
has  decided  that  its  first  activities  are  to  be  in  th? 
western  Texas  fields,  this  decision  following  volunteer 
reports  by  university  geologists  considered  unfavorable 
to  local  drilling,  but  strongly  combated  by  others  who 
are  credited  with  knowledge  of  conditions  under  which 
oil  may  be  found.  Another  Tucson  company,  the  Tu- 
Tex,  will  drill  in  the  Tampico  field  of  Mexico,  on  a 
basis  of  ?1 17,000  subscribed,  and  has  the  approval  of 
the  Arizona  Corporation  Commission  of  plans  made. 

Yuma  is  concentrating  on  a  home  company  that  is  to 
drill  in  the  Gila  A'alley,  east  of  the  city,  where  about  all 
the  acreage  for  20  miles  has  been  covered  by  leases 
Locations  have  been  made  also  on  the  California  side 
of  the  river,  near  the  Lower  California  line. 

Near  Buckeye  a  rig  has  been  bought  by  the  Palo 
Verde  company,  which  has  leased  12,000  acres  of  farm 
land. 

In  nearly  every  Arizona  town  small  syndicates  have 
been  formed  to  send  representatives  to  Texas  for  leases, 
and  several  large  corporations  have  been  capitalized 
within  the  state  for  development  of  Texas  lands.  Be- 
yond these  speculations,  possibly  a  million  dollars  has 
been  subscribed  to  Texas  companies.  Without  doubt,  oil 
speculation  has  served  to  s'ow  down  mining  develop- 
ment within  Arizona.  It  also  has  had  the  effect  of 
absorbing  the  labor  oven>'us  temporarily  existing  at 
the  end  of  the  war. 


Colorado  Knginccring  (Council 

The  Colorado  Engineering  Council,  which  was  organ- 
ized on  Apr.  12,  1019,  at  the  University  Club,  Denver, 
held  its  first  regular  business  meeting  recently,  and 
elected  the  following  officers:  Arthur  Ridgway,  presi- 
dent; L.  G.  Carpenter,  vice-president,  and  R.  J.  Grant, 
secretar>--treasurer.  The  purpose  of  the  council  is  to 
coordinate  the  work  of  various  technical,  scientific,  and 
engineering  organizations,  to  promote  the  welfare  and 
professional  standing  of  their  members,  and  to  foster 
a  more  general  recognition  of  the  engineer  in  civic 
matters.  The  council  plans  to  hold  regular  monthly 
sessions  and  special  ."sessions  when   advisable. 

The  charter  members  of  the  council,  and  the  organizft- 
tions  which  they  represent,  are  as  follows:  L.  G. 
Carpenter  and  Richard  A.  Parker,  of  the  engineeiing 
section  of  the  Denver  Civic  and  Commercial  Associa- 
tion; L.  B.  Skinner  and  Harry  J.  Wolf,  of  the  Colorado 
Scientific  Society;  H.  B.  Lowden  and  L.  B.  Skinner, 
of  the  Teknik  Club;  F.  H.  Drehcr  and  C.  M.  Lightburn, 
of  the  Colorado  Sm-iety  of  P'.ngineers;  R.  J.  Grant  and 
R.  M.  Keency,  of  the  Denver  S(Mtion  of  the  American 
Institute  of  Mining  and  Metallurgical  Engineers;  H.  S. 
Sands  and  R.  B.  I'onney,  of  the  Denver  Section  of  the 
American  Institute  of  Electrical  Fngineers;  Thomas  L. 
Wilkinson  and  I'rank  E.  Shepurd,  of  the  American 
Society  of  Mechanical  Engineers;  and  Arthur  Ridg- 
way and  E.  F.  Vincent,  of  the  American  Society  of 
Civil  Engineers. 


Mining  in  Vene/Aiela 
Venezuela  Correspondence 

The  returns  just  received  from  the  Callao  and  Guiana 
gold  districts  of  Venezuela  show  that  during  the  last 
year  over  3000  deaths  occurred  from  malaria,  pernicious 
fevers  (probably  yellow),  dysentery,  beri-beri,  and 
other  tropical  diseases. 

The  foreign  gold-mining  companies  that  suspended 
operations  during  the  last  two  years  are  now  once  more 
preparing  to  begin  work,  but  scarcity  of  labor  will 
prevent  a  resumption  of  activity  on  a  scale  correspond- 
ing to  that  of  previous  years.  Prompt  and  vigorous 
action  mu.st  immediately  be  taken  to  improve  the  sani- 
t.ir>'  conditions  in  the  region,  if  the  potentials  of  the 
gold  belt  are  to  reach  that  high  degree  of  development 
that  pro.spects  indicate  will  be  remunerative. 

The  bauxite  deposits  (Eocene)  that  are  found  be- 
tween the  boundary  of  British  Guiana  and  the  delta 
of  the  Rio  Orinoco  are  attracting  attention  and  cover 
great  areas.  The  mineral  is  found  in  beds  underlying 
the  alluvial  drifts  and  varies  in  thickness  from  a  few 
inches  to  as  much  as  85  ft.  At  certain  points  it  has 
been  found  that  the  material  has  acquired  impurities 
Most  of  these  are  silica-  and  iron-forming  concretions, 
at  places  covering  many  acres  and  rendering  the  ma- 
terial commercially  worthless.  Core  drilling  is  abso- 
lutely necessary  to  prove  the  export  value  of  the 
material.  Many  possibilities  in  the  mineral  industrj' 
in  this  country  are  retarded  in  development  by  the  lack 
of  ship  bottoms. 


Production  of  Soda  Ash  in  1918 

Sodium  carbonate  in  the  form  of  soda  ash  is  the 
foundation  of  the  alkali  industry,  for  it  is  used  in  the 
manufacture  of  glass,  soap,  and  dyes,  as  well  as  caustic 
soda  and  most  other  sodium  compounds.  It  is  signifi- 
cant that  the  production  of  soda  a.sh  was  well  main- 
tained in  1918,  in  spite  of  various  difl[iculties  incident 
to  the  war  and  of  prices  that  were  lower  than  those 
of  1917. 

The  sales  in  1918  were  1,390,028  short  tons,  valued  at 
$35,635,520,  as  compared  with  almost  exactly  the  same 
quantity  in  1917,  valued  at  ?38,02S,000,  according  to 
R.  C.  Wells,  of  the  U.  S.  Geological  Survey.  The  sales 
in  1916  were  about  1,200.000  tons,  valued  at  $18,000.- 
OO.'j.  These  figures  do  not  include  sodium  carbonate 
reported  in  the  form  of  monohydrate  and  sesciuicar- 
bonate,  for  the  production  of  which  exact  figures  are 
not  available,  nor  the  soda  ash  consumed  by  the  manu- 
facturers in  their  own  plants  in  making  caustic  soda 
and  other  sodium  compounds.  The  quantity  of  soda 
ash  used  for  the  latter  purpose  in  1918  is  estimated  at 
fiCl.OOO  short  tons,  against  482,000  short  tons  in  1917. 

Must  of  the  domestic  soda  ash  is  made  from  salt  and 
limestone,  but  a  small  (juantity  is  made  in  the  West 
from  natural  sodium  carbonate,  chiefly  that  obtained 
from  the  water  of  Owens  Lake,  in  southeastern  Cali- 
fornia. The  quantity  made  from  this  source  in  1918 
was  19,100  short  tons,  valued  at  $971,000,  against  18,- 
800  short  tons,  valued  at  $858,000,  in  1917. 

The  exports  of  .soda  ash  in  1918  were  119,218  .short 
tons,  valued  at  $7,805.5.50.  This  material  went  prin- 
cipally to  Japan.  Canada,  Brazil,  Australia,  and  Cuba, 
named  in  decreasing  order  of  quantity  exported. 
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The  Flotation  Decision 

AT  THE  time  of  going  to  press  last  v/eek,  we  had 
only  brief  summaries  giving  the  general  conclu- 
sions of  the  Supreme  Court  in  the  Butte  &  Superior 
case,  the  complete  opinion  at  that  time  not  having  been 
published.  We  have  since  received  the  full  text  of  this 
opinion,  which  will  be  found  upon  another  page. 

It  appears  to  be  established  that  the  effect  of  the  deci- 
sion of  the  court  in  the  case  is  to  confine  the  patent 
to  the  use  of  oily  substances,  having  a  preferential 
affinity  for  metal  over  gangue,  in  any  quantity  less  than 
one  per  cent,  on  the  ore,  in  a  process  in  which  air  bub- 
bles are  introduced  into  the  ore  pulp  by  agitation. 

In  this  case  the  Butte  &  Superior  company  denies  the 
validity  of  the  patent  and  the  claim  of  infringement, 
but  the  Supreme  Court  considered  the  new  evidence  on 
the  question  of  validity  too  meager  and  unsatisfying  to 
justify  any  modification  of  its  previous  decision  in 
the  Hyde  case  in  this  respect,  and  determined,  in  the 
main,  only  the  question  of  infringement. 

The  chief  controversy  in  tho  case  centered  about  the 
claim  of  infringement  based  on  the  use  of  oil  by  the 
Butte  &  Superior  in  excess  of  one  per  cent.  This  com- 
pany had  used  oil  prior  to  the  Supreme  Court  decision 
in  the  Hyde  case  in  quantities  less  than  one-half  of 
one  per  cent,  on  the  ore,  but  after  that  decision,  until  the 
trial  of  this  case,  it  increased  the  quantity  of  oil  to 
in  excess  of  one  per  cent.,  with  the  exception  of  a  few 
weeks,  when  the  oil  used  was  in  excess  of  one-half  of 
one  per  cent,  but  less  than  one  per  cent,  on  the  ore. 

The  District  Court  held  Butte  &  Superior  to  be 
infringing  during  all  of  the  three  periods,  on  the 
theory  that  the  practice  of  that  company  throughout  in- 
volved the  process  of  the  patent — namely,  the  mechani- 
:al-agitation  type  of  operation  in  connection  with  an 
ifficient  oil  of  the  patent  in  the  critical  proportions. 

Judge  Bourquin,  in  the  District  Court,  found  that 
the  use  of  a  mixture  of  pine  oil,  kerosene  oil,  and  fuel 
)il  amounting  to  over  20  lb.  to  the  ton  of  ore  in  which 
:he  pine  oil  was  present  in  quantities  of  less  than 
;hree-tenths  of  one  per  cent,  of  ore  was  an  infringement, 
?or  the  reason  that  the  remainder  of  the  mixture  carry- 
ng  the  whole  quantity  over  one  per  cent,  was  inert  and 
useless,  if  not  actually  harmful. 

The  Circuit  Court  of  Appeals  reversed  Judge  Bour- 
luin  and  construed  the  Supreme  Court  decision  in  the 
lyde  case  as  limiting  the  patent  to  the  use  of  oil  in 
luantities  less  than  one-half  of  one  per  cent,  on  the 
)re.  This  opinion  was  based  upon  the  language  of  the 
Supreme  Court  in  the  Hyde  case,  as  follows :  "The 
)atent  must  be  confined  to  the  results  obtained  by  the 
ise  of  oil  within  the  proportions  often  described  in 
he  testimony  and  in  the  claims  of  the  patent  as  'critical 
)roportions,'  'amounting  to  a  fraction  of  one  per  cent, 
tn  the  ore.' "  The  Circuit  Court  of  Appeals  con- 
idered  that  this  language  was  its  authority  to  limit  the 
laims  to  one-half  of  one  per  cent,  on  the  ore,  believing 
hat  the  Supreme  Court  had  found  that  the  "critical 
iroportions"  "often  described  in  the  testimony"  were 


proportions  "amounting  to  a  fraction  of  one  per  cent,  on 
the  ore"  and  that  such  "critical  proportions"  "often 
described  in  the  testimony"  were  by  the  evidence  and 
the  admission  of  counsel  for  Minerals  Separation,  Ltd., 
confined  to  a  fraction  under  one-half  of  one  per  cent. 

The  Supreme  Court  has  found  the  Circuit  Court  of 
Appeals  to  be  in  error  on  this  point.  Justice  Clarke  in 
the  opinion  just  handed  down  announces  the  opinion 
of  the  Supreme  Court  to  have  been  in  the  Hyde  case,  and 
to  still  be,  that  the  right  of  the  patentees  should  be 
limited  by  the  claims.  In  the  claims  the  amount  of 
oil  is  stated  as  "a  fraction  of  one  per  cent,  on  the 
ore,"  and  as  the  phrase  "critical  proportions"  is  nowhere 
to  be  found  in  the  patent,  but  is  derived  only  from  the 
evidence,  it  must  give  way  to  the  language  of  the  claim 
when  it  conflicts  therewith.  He  therefore  decides  that 
the  "critical  proportions"  "often  described  in  the 
testimony"  must  be  held  to  be  any  fraction  of  one  per 
cent,  as  set  forth  in  the  claims.  This  is  the  only 
point  upon  which  the  Supreme  Court  reverses  the 
Circuit  Court  of  Appeals. 

In  considering  the  question  of  the  use  of  oii  by 
Butte  &  Superior  in  excess  of  one  per  cent,  on  the  ore, 
the  Supreme  Court  found  it  necessary  to  define  the  scope 
of  the  claims  with  respect  to  the  kinds  and  quantities 
of  oils  that  may  be  used  in  the  process.  It  will  be 
remembered  that  Judge  Bourquin,  in  the  District  Court, 
found  kerosene  and  fuel  oil  to  be  of  no  use  in  the  proc- 
ess when  used  in  a  mixture  with  pine  oil — the  pint! 
oil  being  present  in  a  quantity  sufficient  in  itself  to  pro- 
duce the  result  of  the  process.  The  Supreme  Court,  on 
an  examination  of  the  evidence  in  this  case,  found  that 
kerosene  and  fuel  oil  were  petroleum  products  having 
preferential  affinity  for  metal  over  gangue,  and  that 
petroleum  products  had  always  been  considered  oils  of 
the  patent  by  the  patentees  and  their  agents  until  that 
question  had  been  raised  by  Minerals  Separation,  Ltd. 
in  this  case.  The  Supreme  Court  in  this  connection 
says:  "Much  of  this  evidence  is  especially  impressive 
because  the  papers  from  which  it  is  derived  were  writ- 
ten and  the  witnesses  testified  before  the  question  as  to 
petroleum,  now  made  in  this  case,  was  raised  or  dis- 
cussed." 

Justice  Clarke  finds  no  justification  for  limiting  the 
oils  of  the  patent  to  "frothing  oils"  as  distinguished 
from  "non-frothing  oils."  He  says:  "To  give  such  a 
construction  to  the  patent  would  subordinate  the  cleai 
description  contained  in  it  of  what  are  oils  of  the 
process,  to  an  implied  and  vague  description  and  classi- 
fication which  would  leave  the  whole  subject  again  at 
large,  to  become  a  field  for  further  experimentation, 
without  definition  in  the  patent  of  what  oils  or  froths 
would  satisfy  it."  In  this  connection  he  further  says: 
"It  is  apparent  that  it  makes  no  uiiierentiatica  what- 
ever, either  in  the  claims  or  in  the  specifii-ation,  among 
the  oils  having  a  preferential  affinity  for  metalliferous 
matter,  and  that  its  disclosure,  to  which  the  petitioners 
must  be  limited,  is,  that  when  a  fraction  of  one  per 
cent,  on  the  ore  of  any  such  oil  is  used  in  the  manner 
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prescribed,  there  will  be  produced  a  metal-bearing  froth, 
the  result  of  the  process.  No  notice  is  given  to  the 
public,  and  it  is  nownere  'particularly  pointed  out'  in 
the  claims,  that  some  oils  or  combination  of  oils,  hav- 
ing a  preferential  affinity  for  metalliferous  matter,  are 
more  useful  than  others  in  the  process,  or  that  some  may 
be  used  successfully  and  some  not,  or  that  some  are 
'frothing  oils,'  a  designation  not  appearing  in  the  patent, 
and  that  some  are  not.  The  patentees  discovered  the 
described  process  for  producing  the  result  or  effect,  the 
metal-bearing  froth,  hut  they  did  not  invent  that  result 
or  froth — their  patent  is  on  the  process;  it  is  not  and 
cannot  be  on  the  result — and  the  scope  of  their  right  is 
limited  to  the  means  they  have  devised  and  described  as 
constituting  the  process."  He  concludes  that  the  only 
disclosure  as  to  the  kind  and  amount  of  oil  which  the 
patentees  made  to  the  public  as  necessary  to  the  prac- 
ticing of  their  process  is  that  it  must  be  an  oil  or  oily 
substance,  or  oily  liquid  having  a  "preferential  affinity 
for  metalliferous  matter,"  and  that  it  shall  be  limited 
in  amount  "to  a  fraction  of  one  per  cent,  on  the  ore." 

Though  the  Supreme  Court  considered  the  claims  only 
with  respect  to  the  amount  and  character  of  the  oil 
prescribed,  it  seems  clear  that  the  remainder  of  the 
process  is  that  described  in  the  decision  of  the  Supreme 
Court  in  the  Hyde  case.  As  will  be  seen  from  the  ex- 
cerpt from  the  opinion  above,  "the  patent  is  on  the 
process — it  is  not  and  cannot  be  on  the  result — and  the 
scope  of  their  right  is  limited  to  the  means  they  have 
devised  and  described  as  constituting  the  process." 

In  this  connection  it  is  interesting  to  note  that  Justice 
Clarke  finds,  after  setting  forth  the  disclosure  of  the 
patent  with  respect  to  the  kinds  and  quantities  of  oils 
which  may  be  used  in  the  process,  that :  "The  only  addi- 
tional statement  contained  in  the  specification,  which 
is  in  the  nature  of  a  disclosure,  is  found  in  the  de- 
scription of  the  example  of  the  application  of  the  in- 
vention, in  which  it  is  stated  that  the  'froth  or  scum' 
derives  its  power  of  flotation  mainly  from  the  inclusion 
of  air  bubbles  introduced  into  the  mass  by  agitation, 
such  bubbles  or  air  films  adhering  only  to  the  mineral 
particles  which  are  coated  with  oleic  acid."  It  can 
be  concluded  from  this  that  "The  inclusion  of  air  bubbles 
introduced  into  the  mass  by  agitation  is  part  of  the 
disclosure";  then  it  may  be  assumed  that  the  patentees 
are  limited  to  this  means  of  "inclusion  of  air  bubbles" 
as  being  "the  means  they  have  devised  and  described  as 
constituting  the  process." 

It  is  apparent  from  an  examina.ion  of  the  t>T)ical 
claim  quoted  in  the  Supreme  Court  opinion  that  if  one 
removes  those  words  relating  to  the  element  of  oil,  the 
other  elements  of  the  process  remaining  are,  first,  "mix- 
ing the  powdered  ore  with  water,"  and,  second,  "agitat- 
ing the  mixture  until  the  oil-coated  mineral  matter 
forma  into  a  froth."  In  this  view  of  the  claims,  it 
seems  to  us  extremely  doubtful  that  the  Supreme  Court 
would  hold  the  pneumatic  or  bubMe-colunin  process  to  be 
covered  by  this  patent.  There  is  involved  in  such  proc- 
ess the  "mixing  powdered  ore  with  water"  and  "the 
adding  of  a  small  proportion  of  oily  li(iuidation  having 
a  preferential  affinity  for  metalliferous  matter  (amount- 
ing to  a  fraction  of  one  per  cent,  on  the  ore),"  hut  there 
is  admittedly  no  "agitating  the  mixture  until  the  oil- 
coated  mineral  matter  forms  into  a  froth."  Such  agi- 
tation as  takes  place  is,  according  to  the  Circuit  Court 
of  Appeals  in  the  Miami  case,  "not  even  approximately 
the  agitation  of  the  patent,"  and  is  the  result  of  and 


not  the  cause  of  the  introduction  of  air'.  To  say  th 
least,  this  question  is  still  an  open  one  and  leaves  muc 
of  interest  in  the  Miami  case. 

The  decision,  however,  so  far  as  Butte  &  Superio 
is  concerned,  makes  that  company  liable  for  an  ai 
counting  for  its  profits,  over  and  above  what  it  coul 
have  made  '  the  process  of  the  prior  art,  an  amour 
which  woulu  be  determined  by  the  profits  v.hich  it  ha 
made  as  compared  with  a  standard  of  comparison  base 
upon  the  use  of  oil  in  excess  of  one  percent. 


The  Latest  Mine  Holocaust 
In  Pennsylvania 

ON  JUNE  5,  in  the  Baltimore  tunnel  of  the  Dek 
ware  and  Hudson  Coal  Co.,  83  men  were  kille 
and  -50  more  burned  and  maimed.  According  to  the  ac 
count,  these  men  were  miners  going  to  their  workin 
places  two  miles  from  the  mouth  of  the  tunnel.  Th 
men  were  taking  the  trip  in  a  train  of  14  mine  car 
drawn  by  an  electric  motor,  two  of  the  cars  in  the  mic 
die  of  the  train  containing  powder,  presumably  for  th 
day's  operations.  It  is  said  that  the  accident  resulte 
from  a  short  circuit  caused  by  the  trolley  wire  comin 
into  contact  with  one  of  the  steel  kegs  containing  th 
powder. 

Such  a  holocaust  may  well  cause  mine  managers  an 
mining  engineers  intense  regret  that  the  obvious  can 
lessness  of  handling  large  quantities  of  explosives  an 
men  in  close  proximity  still  persists.  Similar  accident 
have  taken  place  in  the  metal-mining  industry.  We  reca 
the  accident  at  the  collar  of  the  Granite  shaft,  in  Butti 
and  one  in  the  open  pit  of  the  Nevada  Consolidated. 
Nevada.  In  both  relatively  large  quantities  of  expU 
sives  were  ignited  accidentally  when  men  were  abou 
and  a  number  of  fatalities  resulted. 

It  is  a  well-known  rule  in  metal-mining  practice  t 
bring  explosives  into  a  mine  at  times  when  miners  ar 
not  present.  The  handling  of  both  men  and  explosive 
on  the  same  cage  at  the  same  time  is  prohibited.  I 
adit  workings,  explosives  are  handled  on  separate  trair 
and  only  the  trip  riders  are  allowed  to  accompany  th 
train. 

The  handling  of  relatively  large  quantities  of  expU 
sives,  particularly  in  coal  mining,  cannot  be  avoide( 
The  inert  character  of  black  blasting  powder — its  con 
parative  im^nunity  to  ignition  through  shock — undoub 
edly  causes  a  certain  amount  of  carelessness  in  its  hat 
dling.  The  unexpected  is  always  happening,  and  in  th 
accident  under  review  a  greater  number  of  fatalities  n 
suited  than  is  usual.  This  is  another  expensive  lesso 
that  emphasizes  the  need  for  extreme  care. 

The  transportation  of  workers  and  explosives  in  th 
same  train  should  be  absolutely  prohibited.  In  th 
transportation  of  powder  in  separate  trains,  covere 
cars  of  such  a  type  as  to  prevent  all  possibility  of  coi 
tact  of  the  live  trolley  wire  and  the  load  should  be  di 
signed  and  used.  The  time  is  opportune  for  a  tho: 
ough  study  of  the  conditions  under  which  powder 
handled  underground  and  for  the  drafting  and  enforci 
ment  of  rules  which  will  reduce  to  a  minimum  the  lii 
bility  of  accident  and  prevent  all  possibility  of  the  n 
currence  of  an  accident  of  this  magnitude. 

'.Sic  Kri<7.  rf  itin.  Jour.  Vol.  104.  No.  22.  De<-.   1,  1917.  p.  956. 
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The  recent  Pan-American  conference  held  in  Wash- 
ington was  the  second  important  meeting  of  the  repre- 
sentatives of  the  republics  of  the  Western  Hemisphere 
having  for  its  objectives  the  promotion  of  better  under- 
standing, cooperation,  and  the  improvement  of  trade 
conditions.  The  mutuality  of  interests  between  the 
Latin  Americans  and  the  United  States  has  received 
substantial  recognition  and  will  be  stimulated  by  con- 
ferences of  this  kind.  Some  of  the  important  subjects 
considered  were  the  establishment  of  improved  com- 
munications between  the  United  States  and  the  Latin- 
American  republics;  the  securing  of  a  common  code  of 
business  methods  among  the  republics;  the  working  out 
of  satisfactory  financial  arrangements;  international 
agreements  for  the  protection  of  patents,  trademarks 
and  copyrights;  extension  of  trade;  improvement  of 
consular  offices,  standardization  of  consular  invoices 
and  fees,  and  annulling  of  local  laws  and  tariffs  detri- 
mental to  general  trade  expansion ;  improvement  of 
banking  facilities  and  the  more  complete  interchange 
of  publicity  and  news  among  the  republics.  The  great 
variety  of  the  questions  involved  indicates  the  inter- 
national difficulties  that  must  be  thrashed  out  before 
a  large  volume  of  trade  can  be  established  among  the 
countries  of  this  hemisphere.  A  conference  such  as  this 
has  the  advantage  of  giving  the  participants  a  bird's- 
eye  view  of  the  critical  questions  and  may  be  expected 
to  initiate  action  in  the  various  countries  toward  the 
removal  of  trade  obstacles. 


great   vocal   and    oratorical   powers    and    the   high    in- 
telligence of  its  voters." 


Apparently  a  vigorous  effort  is  being  made  by  the 
New  York  District  Attorney's  Office  to  run  down  brok- 
ers and  others  who  are  selling  to  the  public  fake  oil 
and  other  stocks  of  dubious  value.  According  to  latest 
accounts,  the  local  Grand  Jury  has  conducted  an  in- 
quiry which  may  result  in  indictments  of  several  pro- 
moters. From  Washington  comes  news  of  the  activi- 
ties of  the  Federal  Trade  Commission,  and  it  is  said 
that  scores  of  complaints  have  been  drawn  and  that  a 
number  of  oil  companies  are  involved.  This  is  com- 
mendable work,  and  we  hope  that  it  will  bring  results. 
Concerted  action  by  the  various  authorities  charged 
with  ferreting  out  fraudulent  enterprises  will  materially 
help  the  present  situation.  In  the  end  it  will  greatly 
benefit  legitimate  enterprises  in  mining  and  in  the 
petroleum  industry.  It  will  also  tend  to  make  the  small 
investor  more  cautious.  There  is  a  good  future  for  in- 
vestments, but  the  success  of  many  worthy  ventures 
will  inevitably  be  jeopardized  if  fictitious  values  are 
created  by  wilful  misrepresentation. 


BY  THE  WAY 


The  following  is  a  bill  of  sale  for  a  burro  sold  by 
one  old  prospector  to  another  at  a  decadent  mining 
camp  "back  in  the  hills":  "Sold  to  R.  H.  Jones  one 
lineal  descendant  of  Christ's  conveyance  into  Jerusalem 
for  the  sum  of  seventeen  ($17.00)  cash  in  hand.  His 
age  is  unknovra  to  the  present  generation,  color  twilight, 
guaranteed  to  be  perfectly  tame  and  docile,  and  easy 
to  catch  if  hand-cuffed  and  chained  to  a  mountain; 
otherwise  it  is  easier  to  catch  four  aces.  It  is  also 
guaranteed  that  he  is  the  identical  jackass  selected  by 
the  Democratic  party  for  its  political  emblem  so  that 
the  country  might  have  &  true  and  correct  index  of  its 


Pat  Murphy  had  the  name  of  being  the  biggest  eater 
on  the  Comstock  range,  reminisced  Dan  De  Quille  in 
"The  Big  Bonanza."  He  was  a  very  good  sort,  and 
tried  his  best  not  to  make  his  appetite  conspicuous,  but 
it  was  a  thing  that  could  not  be  concealed.  One  morning 
a  tall,  gaunt,  middle-aged  man  came  edging  into  the 
restaurant,  and  meekly  took  a  seat.  The  landlord  rather 
liked  the  appearance  of  the  new  customer,  and  at  once 
went  to  take  his  order.  "Landlord,"  said  the  man,  "let 
me  have  a  porterhouse  steak  and  onions,  some  liver 
and  bacon  on  the  side,  six  fried  eggs,  a  bit  of  ham,  a 
Jarman  pancake,  some  fried  pertaties,  a  cup  of  coffee, 
and  a  couple  of  doughnuts,  and,  if  ye  have  them,  a 
couple  of  waffles."     It  was   Pat  Murphy! 


"So  th'art  complainin'  baout  tha  'igh  cost  o'  livin', 
m'son,"  said  Cap'n  Dick.  "Dam-me,  do  seem  as  'ow 
a  man  never  naws  w'ere  'e's  too,  an'  this  'ere  business  o' 
tryin'  to  satisfy  tha  'ol  worl'  be  a  gert  'uge  contrac'. 
Supposin'  naow  tha  price  o'  food  gaws  daown,  thee  can 
depen'  on  ut,  m'son,  that  daown  will  gaw  the  wages. 
Take  tha  case  o'  one  o'  these  'ere  Finns  workin'  to 
Lucknow  mine — w'y,  dam  me,  'e's  over  in  'ospital  naow 
cursin'  tha  day  'e  wuz  'it  by  one  o'  these  'ere  drops  in 
food  stuffs.  'Pears  as  'ow  this  'ere  chap  wuz  workin' 
at  tha  station  'o  tha  timber  shaf,  sawin'  h'up  bunch  o' 
laggin'  for  'is  contrac'.  'Baout  this  time  one  o'  these 
'ere  'ogs  belongin'  to  some  h'Austrians  'o  wuz  squattin' 
near  the  mine  'appened  'long,  as  'eart-free  an'  unmin'- 
ful  as  you  please.  Bloody  little  cared  'e  w'ere  'e  wuz 
gawin'  till  all  o'  a  sudden  down  'e  gaws  through  shaf 
— 'ead,  tail,  two  'underd  paoun'  o'  pork,  right  on  top  o' 
this  'ere  poor  Finn  chap  'o  wuz  workin'.  Dam-me,  I 
don't  see  'ow  'e  pulled  through,  but  do  seem  as  'ow 
»ome  chaps  can't  be  daowned.  So,  m'son,  thee  mus' 
see  that  some  o'  we  better  be  bloody  well  satisfied  that 
food  stays  on  'igh."  D.  E.  A.  C. 


When  an  experienced  mining  engineer  gets  the  habit 
of  the  tired  business  man,  known  as  the  "dictated-but- 
not-read"  policy,  the  results  are  apt  to  be,  to  say  the 
least,  disconcerting,  as  may  be  judged  by  the  following: 
An  otherwise  perfectly  good  report  on  a  Mexican  min- 
ing property  was  available  for  a  short  time,  so  the  engi- 
neer dictated  a  few  paragraphs  to  accompany  other 
data  with  a  proposition  that  he  was  in  a  hurry  to  sub- 
mit to  a  well-known  mining  organization.  The  pretty 
little  typist  was  willing  and  ingenious,  but  she  was 
rather  inexperienced  when  it  came  to  geological  no- 
menclature. The  result  ran  like  this:  "Underlying  all 
formations  we  find  a  rock  that  forms  the  coast  frames. 
It  is  a  costly  crystalline  rock,  locally  known  as  cranito. 
To  the  north  is  a  dark  green  rock,  at  times  showing 
perplyritic  structure.  Further  south  the  predominating 
rocks  are  volcanic  toughs  and  breeches  ejected  from 
vents,  the  andysitic  breeches  being  most  favorable  for 
ore  deposition.  The  mountain  frame  rises  abruptly 
from  the  broad  Maysie  flats,  which,  though  apparently 
on  the  level,  have  a  nearly  uniform  2  per  cent.  rate. 
They  are  drenched  by  the  streams,  whose  diverting 
branches  have  cut  broad  and  shallow  vallies  in  the 
Basil  mountain  slopes  and  concentrate  in  drunk  chan- 
nels a  hundred  feet  or  less  below  the  level  of  the  plain." 
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Personals 


RndoU  Oahl   is  In  New   York. 

Marshall  D.  Draprr,  sails  from  Xi-w  York 
on  July  1.  to  be  engaged  In  exploration 
work  in  the  Orient. 

William  B.  Franklin  has  been  elected 
president  of  the  Nitrate  Agencies  Co.,  suc- 
ceeding J.  L.  Srharfrr. 

Osrar  (i.  H^rshry.  geologist  for  the  Tom 
Reed  Gold  Mines  Co..  recently  visited  that 
company's  property  .it  Oatman. 

A.  Valjran,  publicity  manager.  Arizona 
Chapter.  American  Mining  Congress.  Is 
spending  30  days  In  the  R.anger  oil  fields 
of   Texas. 

George  Klngdon,  general  manager.  United 
Verde  Extension  Mining  Co..  has  returned 
to  Jerome  from  a  short  business  trip  to 
L>os    Angeles. 

L.  C.  Shattnrk,  manager  Shattuck 
Arizona  Copp  r  Co..  is  visiting  the  Yuma 
section,  where  he  has  extensive  land  and 
cotton   interests. 

Robert  E.  Tally,  assistant  general  mana- 
ger. United  Verde  Copper  Co..  has  returned 
to  his  headquarters  at  Jerome,  from  a 
trip   to   California. 

Hywpll  Davlen.  U.  S.  Labor  Administra- 
tor for  .\rizona,  with  headquarters  at 
Phoenix,  is  making  a  tour  of  the  mining 
camps  of  the  state. 

H.  K.  Masters,  of  the  ore  department  of 
W.  R-  Grace  &  Co.,  was  recently  elected  a 
member  of  the  board  of  managers  of  the 
New  York  Metal    Kxchange. 

John  E.  renherthy,  superintendent  of  the 
Shannon  Copper  Co.  interests  .it  Gleeson. 
Ariz  .  ha.s  returned  from  a  trip  of  mine  ex- 
aminations  in    New    Me.xico. 

Victor  C.  Ilrlken,  of  the  U.  .S.  Geologicsll 
Survey,  has  returned  to  his  headqu.irters 
at  Salt  I>ake  City,  after  making  a  tour  of 
all   the   mining  canxps   of  Arizona. 

Scott  Tamer  h.is  been  appointed  consult- 
ing engineer  of  the  Mining  Corixiration  of 
Canada,  Ltd..  with  offlcea  at  the  Bank  of 
Hamilton   Building.  Toronto.   Canada, 

James  .■<.  DnnKias.  president.  United 
Verde  Kxten.<»ion  Mining  Co..  of  Douglas. 
Ariz.,  has  retiirne<l  home  from  n  trip  of 
inspection  of  the  Verde  X  mine  and  smel- 
teries   at   Jerome. 

A.  O.  Barrows  and  Percy  Hopkins,  of  the 
Ontario  Bureau  of  Mines,  are  making  an 
examination  of  the  Boston  Creek  gold  dis- 
trict, a  detailed  map  of  which  will  be 
issued. 

Walter  Donglas,  president  Phelps  Dodge 
Corporation,  of  New  York,  has  nompleted 
a  tour  of  inspection  of  the  variou.s  Phelps 
Dodge  properties  in  Arizona.  New  Mexico, 
and  Sonora,   Mexico. 

n.  E,  A.  Charlton,  of  the  editorial  staff 
of  the  "Journal."  left  New  York  on  June  7 
on  a  trip  through  the  Michigan  and  Min- 
neaot.i  Iron  and  copper  ranges  In  the  in- 
terests of  the  "Journal." 

Arthur  Nolman  and  W.  11.  Gnhrlng, 
superintendents  respectively  of  the  Copper 
Queen  and  C:\lumet  &  Arlzon.i  mines  at 
P.l.shee.  recently  <omliated  for  the  tennis 
championship  of    Arizona. 

J.  A.  nargrss,  of  Onfmnn.  Ariz,  until 
recently  superintendent  of  the  UnitMd  Knst- 
ern  Mining  Co.  hiis  been  promoted  to  thi- 
position  of  general  manager,  with  head- 
((uarters  at   the  name  place. 

Rash  T.  8111,  of  the  firm  of  Sill  &  Sill. 
consDlting  mining  engineers.  I»b  Angeles, 
is  leaving  Seattle  on  June  H  for  the  Willow 
Creek  district.  Alaska,  where  he  will  be 
engaged    In    making    mine   examinations. 

H.  r.  IfrnHe.  chief  clerk  of  the  Copper 
Que«n  Branch  of  Phelps  Dodge  Corpora- 
tion, nrrnmpnnied  by  his  wife  and  son.  la 
spending  a  month  In  New  York  City  and 
Pennsylvania. 

Frank  n.  Adams,  denn  of  the  fnruliv  of 
applied  scleneo  at  McGIII  University,  Mont- 
real, has  been  appointed  acting  principal 
of  the  imlversllv  during  the  absence  of  Sir 
Auckland  Oeddes.  who  bns  been  given  a 
year's    leave 

r.  B.  McDonald.  "!■•  r..r  I  .<  ■  ^.■!.r>.  hnll 
been    head    of   Ih*'    ■'  ^    iif-er- 

Ing    lOnellsh    In   tl.  .  i.lo. 

has    been    appoint-  r    of 

Knglish    In    the   s<  >  N'"w 

York   irniverslty 

A.  II.  nabbvll.  nowd  wlllor  of  llie 
"Journal."  relumed  lo  New  York  on  June 
B  having  completed  a  nine-weeks'  trip 
through  the  ImporlanI  mining  dislrlels  of 
the  United  Slates  and  several  In  Canada 
In  the  news  interests  of  Ihe    "Journal  " 


II,  Kenyon  Barrh,  consulting  engineer. 
Phelps  Dodge  Corporation,  has  returned  to 
Wiirren.  Ariz.,  from  a  trip  to  California. 
Mr  Burch  has  charge  of  the  erection  of 
the  new  concentrator  plant  near  Warren, 
lo  treat  the  ores  from  Sacramento  Hill. 

C.  H,  Clapp,  president  of  the  State  School 
of  Mines  in  Montana,  has  been  appointed 
director  of  the  .Montana  State  Bureau  of 
Mines  and  Metallurgy,  recently  authorized 
at  the  last  session  of  the  State  Legislature. 
II.  V.  Pulsifer  is  metallurgist  and  A.  K. 
.\<hinii  is   engineer   in  <-h,-irge. 

rapt.  E.  O.  .Snednker,  llh  Engineers,  de- 
tailed as  adjutant  to  military  commander. 
Coblenz.  Germany,  writes  under  date  of 
May  20  that  he  expects  to  leave  for  the 
United  States  soon.  He  may  be  addressed 
care  of  M.  M.  Hamma,  42.5  First  National 
Bank   Bldg.,   Denver,   Colorado. 

L.  I).  RirkettH,  of  Warren.  Ariz.,  who 
during  the  absence  of  Col.  .lohn  C.  Orecn- 
way  in  France  has  had  charge  of  the  man- 
agement of  the  Calumet  &  Arizona  proper- 
ties in  Arizona,  is  at  present  visiting  the 
Ea.1t,  During  the  summer  Dr,  Ricketts  will 
spend  a  part  of  his  time  with  his  family 
at  Santa  Barbara,  Calif,,  at  the  El  Marisol 
Hotel, 

Mark  I..  Reiiaa.  general  director  of  the 
oil  division  of  the  U,  S,  Fuel  Administration 
since  the  beginning  of  the  war.  has  resigned 
from  that  post  to  become  associated  with 
the  Sinclair  petroleum  interests,  Tt  is  re- 
ported Mr,  Riqiia  will  become  vice-presi- 
dent of  the  Sinclair  Consolidated  Oil 
Corporation,  which  was  until  recently  the 
Sholan   Compan.v, 

MaJ.  Willlnm  H.  Brophy.  Until  recently 
manager  of  the  Phelps  Dodge  Mercantile 
Co,,  who  served  with  the  Red  Cross  or- 
ganization in  France  during  the  war.  has 
resigned  his  position  witli  the  mining  com- 
pany, and  will  hereafter  devote  his  entire 
time  to  his  extensive  mining,  banking,  and 
city-utility  interests  throuehout  Arizona. 
New  Mexico,  and  Western  Texas. 

Charles  M.  Schwab  was  presented  with  a 
solid-gold  medal,  in  recognition  of  his  dis- 
tinguished war  ser\Mces.  by  the  citizens  of 
Bethlehem,  Penn..  at  a  meeting  on  May  15. 
The  face,  in  sunken  cros,«!  panel,  shows  the 
manufacture  of  steel  in  the  Bethlehem  plant 
during  the  war  The  obverse  side  has  three 
panels,  two  of  which  illustrate  the  city. 
The  cost  of  the  me<lal  is  .said  to  h.ave  been 
more    than    $1000, 

R.  P.  nail,  wlio  has  been  associate 
editor  of  "Coal  Age,"  succeeds  Flo.vd 
W.  Parsons,  resigned,  as  editor  of  that 
journal,  Mr.  Hall,  associated  with  Jlr, 
Parsons,  h.as  been  with  "Coal  Age"  since 
its  inception,  nearly  eight  years  ago.  As 
announced  In  last  weeks  issue  of  the 
"Journal."  Mr.  Parsons  has  asstimed  an 
impoi^ant  editorial  position  on  the  staff  of 
the  "Saturday  Evening  Post."  conducting 
a    business    and    science    department, 

J.  W.  Orn.v  has  n.ssumed  the  editorship 
of  "Iron  and  Steel  of  Canada."  which  until 
now  had  been  Jointly  edited  by  IJr.  Alfred 
Stansfleld  and  W.  O.  Daoneey  since  its 
inception  in  February,  1918,  Mr,  Gr.ty  was 
educated  in  England  and  is  a  memiSer  of 
the  Institulion  of  Mining  Engineers  Until 
recently  he  was  assistant  to  the  general 
manager.  Dominion  Strel  Coi-|>or:itlon.  and 
then  assistant  to  the  president  Nova  Scotia 
Steel  and  CoBl  Co.  The  editorial  and  print- 
ing otllces  have  been  removed  to  Ste,  Anno 
de   Bcllevue,    Canada 

l.lrul-rol.  John  r.  (Ireenway.  general 
manager  of  Ihe  Calumet  &  Arizona  Mining 
Co,  and  New  Cornelia  Copper  Co  .  nl  .\Jo. 
who  recently  returned  from  France,  has 
been  grnntctl  nn  extended  leave  of  absence 
by  Ihe  director.*  of  his  compjinles.  that  he 
may  regain  his  health  Tl  will  be  remem- 
bered that  Colonel  Gri'enway  served  with 
distinction  In  France,  winning  two  rapid 
pmmotion.s  and  a  rllntinn  for  gallantrv  In 
action  at  the  twttle  of  Chatenu-Thlerrv  and 
Inler  engngetnents.  before  falling  a  vicllm 
lo  Oermnn  poison  gas,  from  the  effects  of 
which    he    Is    slowly    recovering 


Obituary 


Wllmnt  n.  Mallhrws,  of  Toronto,  presi- 
dent of  Ihe  CnnsT'lldnted  Mining  and  .Smell- 
ing I'o  ,  of  Csnadn.  died  on  May  24.  from  nn 
attack  of  pneumonia.  I.i  ttie  7ftih  year  of 
hl,«  age  Mr  Matthews  was  one  '  of  the 
lending  flnni\rl.r'<  of  Cnniidn  and  was 
closely  Identified  with  n  large  nnmher  of  In- 
dirstrlal  and  cntt\m<rrl,il  enterprises.  He 
was  president  of  the  r'annda  Foundry  Co. 
of   Toronto,    of    I  ha    Kingston    A    Pembroke 


Ry..  and  a  director  of  the  Canadian  Pacific 
ity  ,  the  Steel  Co,  of  Can.ida.  and  several 
other  companies.  Mr.  Matthews  took  an 
.'ictive  part  in  public  affairs  and  had  held 
oJhce  as  president  of  the  Toronto  Board  of 
Trade  ami  Toronto  Corn  i'.xohange.  He  is 
survived  by  two  sons  and  two  daughters. 

Maxwell  Wanton  .Vtwnter.  general  man- 
ager of  the  Davis-Daly  cop|)er  properties, 
died  recently  at  the  Mayo  Brothers'  Sana- 
torium, in  Rochester,  Minn,  Mr,  Atwater 
was  liorn  at  Millviile,  N,  J,,  in  1878.  and 
■  iltended  the  Colorado  School  of  Mines  from 
is:i7  to  1901.  He  was  connected  with 
the  T^iberty  Bell  Gold  Mining  Co..  Telluride. 
Colo,,  in  1901  to  1903;  United  Elkhorn 
Mines.  Oregon.  as  superintendent,  in 
1904-!;;  .-Vtwater.  Linton  &  .\twater.  min- 
ing engineers.  Montana,  as  junior  partner 
in  1905.  and  Butte  &  Superior  Cop- 
per Co..  Ltd..  Butte.  Mont.,  as  general 
superintendent,  1909  to  1912.  During  1913 
he  was  engaged  in  general  examination  and 
exploration  work.  In  1914  Mr,  Atwater  be- 
came president  and  manager.  Basin  Salv- 
age Co,,  and  later  president  and  manager. 
Alta-Montana  Mining  Co,  In  1918,  Mr, 
.\twater  was  appointed  manager  of  the 
Uutte  &  Plutus  Mining  Co.,  in  the  Philips- 
burg   district   of  Montana, 


Societies 


,Vnieriran  Institute  of  Chemlcul  Engi- 
neers will  hold  the  11th  semi-annual  meet- 
ing in  Bo.ston.  June  18  to  21.  The  program 
includes  an  unusally  complete  s>'mposium 
on  electric  furnaces,  which  will  consume 
practically  all  of  the  time  on  the  opening 
day.  The  moving  pictures  of  these  fur- 
naces will  give  a  good  conception  of  their 
operation.  The  smolter.  in  the  evening  at 
the  A,  D,  Little  Laboratories,  is  expected 
to  be  both  entertaining  and  instructive.  A 
trip  in  Boston  Harbor  has  been  planned 
for  June  19,  with  visits  to  a  number  of 
important  industries,  followed  by  a  sail  to 
Mnrhlehead  and  dinner  at  the  Eastern 
Yacht  Club,  June  20  will  be  spent  at  the 
Boston  "Tech."  visiting  the  laboratories  and 
listening  to  a  program  of  papers,  includ- 
ing an  unusually  complete  description  of 
the  Providence  gas  plant,  and  a  symposium 
on  the  registration  of  chemists.  During 
the  afternoon  the  Harvard  laboratories  will 
be  visited,  followed  by  an  automobile  trip 
through  Boston,  ending  at  the  Brookline 
Country  Club,  where  a  dinner  will  be  .sei^-ed 
and  the  evening  spent.  On  June  21.  the 
textile  mills  at  Lawrence  will  be  visited, 
followed    by  another  auto   trip. 

The  rheniists'  Chib  announces  through  its 
scholarship  committee  that  the  Bloede  and 
the  Hoffmann  scholarships  will  be  aw.arded 
for  the  academic  year  1919-1920.  These 
scholarships  were  founded  by  Victor  G. 
nioede.  of  Baltimore,  and  William  F.  Hoff- 
nian.  of  Newark,  with  the  object  of  giving 
financial  assistance  to  deserving  young  men. 
to  obtain  an  education  in  the  field  of  In- 
dustrial chemistry  or  chemical  engineering. 
Tiiese  scholarships  uill  he  open  to  properly 
qualified  applicants  without  restriction  as 
to  residence,  and  m.ay  be  effective  at  anv 
institution  in  the  Unit»>d  States  which  may 
be  designated  or  api>roved  by  the  scholar- 
ships committee.  Applicants  must,  as  a 
minimum  qualification,  'have  completed  a 
salisfaclory  high-school  training  Involving 
sul'si.iiitlal  work  in  elementar.v  chemistry, 
physics,  and  mathematics,  and  present  a 
certificate  showing  that  they  have  passed 
the  entrance  examination  requirements  of 
the  college  entrance  exatnlnation  board  or 
Its  ecpiivalent  Preference  will  be  given  to 
voung  men  who  have  supideinented  these 
minimum  qunllficnlions  with  additional 
academic  work,  especially  in  subjects  which 
will  form  a  suitable  groundwork  for  the 
more  advanced  sttidy  of  applied  chemistry 
and  cliemlcal  engineering  .Ml  Inquiries 
should  be  addrc'ssed  to  the  Scholarships 
CommltI.e  of  the  Chemists'  Club.  62  East 
41st    St  ,    New    York    City, 


Industrial  News 


The  Bclson  Pinsllc  KIre  Brick  Co.,  Rome, 
N.  V,.  wa."  recently  Incorixirated,  Prank 
J,  Jewell  was  elected  president  and  secre- 
tnrv,  anil  Nelson  Adams,  vlce-prvsldent  and 
Ireasuier  The  company's  pmducts  are 
piMutie  lire  brick  for  boiler  furnace  linings 
and  l)ame  walls  nnd  "HI-Heal"  cement  for 
use  in  (he  boiler  room. 

The  K.lccfric  Furnac*-  Co..  .'.lllanoe,  Ohio, 
has  iii,-,t  shipped  one  of  its  standard  nose- 
tilling    type    furnaces    to    the    U.    S.    Navy 
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Yard  at  Washington.  D.  C,  to  be  used 
in  the  Government  brass  foundry  there. 
This  furnace  is  provided  with  a  motor- 
operated  ti'ting  mechanism  and  has  a 
maximum  hearth  capacity  of  2000  lb.  The 
shell  is  7  ft.  in  diameter,  and  the  furnace 
is  rated  at   105  k.w.   capacity. 

Chicago  Pr.oumatic  Tool  Co.  announces 
that  J.  W.  McCahe.  who  until  recently  has 
been  district  manager  of  sales  for  the  com- 
pany at  Buffalo,  X.  Y..  has  been  appointed 
special  representative  for  the  company's 
foreign  trade  department  and  will  depart 
soon  for  an  extended  trip  throughout  the 
Orient.  Philippine  Islands,  and  Australia. 
W  H.  White  has  been  appointed  acting  dis- 
trict manager  of  sales  at  Buffalo,  to  take 
charge  of  that  territory  during  Mr.  Mc- 
Cabe's    absence. 

William  B.  Scaife  &  Sons  Co.,  of  Pitts- 
burgh, announces  the  opening  on  July  1  of 
a  Chicago  sales  and  engineering  office  at 
3S  South  Dearborn  St..  with  Charles  P. 
O'Hagan,  formerly  chief  engineer  of  the 
company  at  Pittsburgh,  as  resident  engineer 
and  manager.  The  business  of  this  com- 
pany is  the  manufacture  of  black  or  gal- 
vanized, riveted,  brazed  or  welded  steel 
tanks  for  air.  gas.  and  liquids,  steel  ship- 
ping drums,  range  boilers,  and  steel  struc- 
tures ;  also  the  We-Fu-Go  and  Scaife  water 
softeners    and    filtering   equipment. 

The  Metal  &  Thermit  Corporation.  New 
York,  has  recently  successfully  complet- 
ed the  largest  marine  weld  ever  re- 
corded, on  the  cast-steel  sternframe  of  the 
huge  U.  S.  Army  Transport  "Northern  Pa- 
cific." The  section  welded  was  entirely 
broken  through  as  a  result  of  the  severe 
strain  to  which  the  frame  was  subjected 
when  this  transport,  laden  with  homeward- 
bound  troops,  ran  aground  on  Jan.  2.  1919. 
in  a  dense  fog  off  Fire  Island,  New  York. 
The  sternframe  w.as  broken  just  above  the 
upper  rudder  lug.  in  a  position  where  the 
casting  was  hollow  and  measured  almost  2 
ft.  in  diameter.  The  walls  of  the  casting 
at  this  iK>int  were  about  3  in.  thick.  Tlie 
weld,  which  required  1400  lb.  of  "thermit" 
for  the  chemical  production  of  the  necessary 
amount  of  molten  steel,  and  which  was 
made  without  removing  the  casting  from 
the  ship,  obviated  the  delay  and  expense 
which  would  have  been  entailed  by  the  only 
alternative  of  purchasing  a  new  castinK 
and  installing  it  at  a  cost  probably  ex- 
ceeding $5000. 

AVestinehouse  Electric  and  Manufactur- 
ing Co.'s  Works,  East  Pittsburgh,  Penn., 
were  visited  recently*  by  the  French  Com- 
mission, consisting  of  engineers,  railway 
operators,     and    government    oiHcials,    who 


arrived  in  Pittsburgh  from  .\ltoona,  Penn., 
to  familiarize  themselves  witii  the  opera- 
tion and  manufacture  of  electric-railway 
eciuipments.  The  commission  spent  sev- 
eral days  in  Pittsburgh,  inspecting  electric 
locomotives  being  built  for  the  New  York. 
New  Haven  &  Hartford  R.R.  Co.,  for 
operation  on  the  New  York  Connecting 
Railway  across  the  Hell  Gate  Bridge.  They 
also  inspected  one  of  the  10  new  passenger 
electric  engines  which  are  being  built  for 
the  Chicago,  Milwaukee  &  St.  Paul  R.R. 
These  will  be  the  most  powerful  locomo- 
tives running  in  passenger  service,  each 
of  the  10  having  a  capacity  sufficient  to 
haul  950  tons  (12  steel  cars)  over  the  en- 
tire mountain  section  at  the  same  speed  as 
called  for  by  the  present  schedule.  The 
commission  were  the  guests  of  E.  M. 
Herr.  president  of  the  Westinghouse  Elec- 
tric and  Manufacturing  Co.,  during  the 
members'   stay   in   Pittsburgh. 


Trade  Catalogs 


The  Dorr  Co.,  New  York  and  Denver,  has 
published  Bulletin  No.  13  describing:  the 
Dorrco  pump.  This  is  a  IG-pag^e  bulletin 
containing  tables  of  dimensions,  weights, 
capacities  and  giving'  other  pertinent  infor- 
mation, part  lists,  instructions  for  operat- 
ing and  illustrations. 

Heating:.  Ventilating,  Drying,  Blast 
Equipment.  Massachusetts  Blower  Co.. 
Watertown.  Mass.  Condensed  bulletin  ; 
9  X  11;  8  pp.  ;  illustrated.  Contains  gen- 
eral data  on  fans,  blowers,  heaters,  air 
washers  for  heating,  ventilating,  purifying, 
and  cooling,  air  conditioning,  forced  and  in- 
duced draft,  conunercial  drying-,  and  blast 
equipment. 

Standard  Apron  Conveyors.  The  Jeffrey 
Manufacturing  Co..  Columbus,  Ohio.  Cata- 
log 259  ;  75  pp.  ;  illustrated.  Descriptive 
of  installations  showing  standard  steel  and 
wood  apron  conveyors  in  serxice  in  various 
industries,  giving  specifications,  general 
dimensions  and  other  important  data  of 
vital  interest  to  the  purchaser.  The  con- 
veyors, both  of  steel  and  wood  flights,  are 
so  arranged  in  this  book  that  not  only  the 
engineer,  but  the  layman  can  select  a  con- 
veyor which  will  meet  his  requirements. 
On  pages  4  to  9  are  important  notes  to  aid 
the  purchaser  in  selecting  a  conveyor.  The 
purpose  is  to  save  the  time  and  expense 
heretofore  required  in  making  drawings 
and  layouts  for  the  purchaser's  particular 
needs. 


'" I 

New  Patents  I 

United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining  Journal"   at    25c.    each. 

.\ir-I,ift  rump.  Levi  T.  Edwards,  Phila^ 
delphia,  Penn..  assignor  to  Talbot  Air  Lift 
Co.      (U.   S.   No.    1,302,780;  May   6,    1919.) 

Aluminum — Process  of  Soldering  Alumi- 
num. Armand  Henri  Alexandre.  Levallois- 
Perret,  France,  assignor  to  Soci^te  E.  H. 
Moll  &  Cie,  Paris,  Fiance.  (U.  S.  No. 
1.301.633  ;    Apr.    22.    1919.) 

Aluminum  Compounds,  Process  of  Pro- 
ducing. Oystein  Ravner  and  Victor  Moritz 
Goldschmidt,  Christiania,  Norway,  assign- 
ors to  Det  Norske  Aktieselskab  for  Elek- 
trokemist  Industri,  Norsk  Industri-Hypo- 
tekbank,  Christiania,  Norway.  (U.  S.  No. 
1,302,852  ;   May   6,    1919.) 

Blast  Furnace.  Charles  Henry  Bingham, 
London,  England.  (U.  S.  No.  1,303,155; 
May  6,  1919.) 

Blastine — Shot-Hole  Scraper  and  Tamper. 
John  H.  Bitz.  Mount  Pleasant  Township, 
Westmoreland  County,  Penn.  U.  S.  No. 
1.302.127;    Apr.    29,    1919.) 

Drilling — AVell-Drilling  Machine.  William 
L.  Dayton  and  John  M.  Scott,  Fort  Worth. 
Tex.      (U.   S.   No.    1.301,915;   Apr.   29.    1919.) 

Drillinic  Apparatus.  George  H.  Gihnan 
Claremont.  N.  H.,  assignor  to  Sullivan  Ma- 
chinery Co.,  Claremont.  N.  H.  (U.  S.  No. 
1,303,790;   May   13,    1919.) 

Drilling  Apparatus.  Mahlon  E.  Layne. 
Houston.  Tex.  (U.  S.  No.  1.302,058;  Apr. 
29,    1919.) 

Drillinir  .Appliance.  Frank  M.  Dale.  Sulli- 
van,   Ind.       ru.    S.    No.    1.301,395;    Apr.    22. 

1919.) 

Klectric  Furnace.  Henry  Arnold  Greaves 
and  Harry  Etchells.  Shelfield,  BnglaniJ. 
(U.  S.  No.  1,301.932  and  1,302.788;  Apr.  29, 
and  May  6.  1919.) 

Iron  and  Steel,  Manufacture  of.  George 
Arthur  Jarvis.  Wellington,  England.  (U. 
S.  No.  1,303,799;  May  13.  1919.) 

Lamp — Acetylene  Lamp.  Augie  L.  Han- 
sen. Chicago.  111.,  assignor  to  Justrite  Man- 
ufacturing Co.,  Chicago.  (U.  S.  No.  1,303,- 
658  ;    May    13,    1919.) 

Lamp — Acetvlene  Lamp.  John  D.  Lut- 
trell.  Benton  Harbor.  Mich.  (U.  S.  No. 
1.302.393  ;    Apr.   29.    1919.) 
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SAN  FRANCISCO,  C.4LIF. — June  3 
Fire  at  the  Argonaut  Mine,  in  Amador 
County,  is  now  under  complete  control,  and 
milling  operations  have  been  resumed.  The 
fire  is  confined  to  the  areas  between  the 
4350  and  4050  levels,  and  although  all  dan- 
ger of  the  fire  breaking  out  again  is  past, 
care  must  be  exercised  in  watching  l5ulk- 
heads  for  escaping  gas.  The  amount  of 
caving  in  the  burned  area  is  not  as  great 
as  expected.  The  ore  tor  the  present  is 
being  drawn  from  the   4500   level. 

California  Oil  and  Gas  Supervisor  will 
hereafter  issue  the  annual  report  in  monthly 
chapters,  which  will  more  promptly  give 
the  details  of  all  work  passed  upon  by  the 
engineer  staff  of  the  State  Mining  Bureau. 
The  purpose  announced  by  Super\'isor  Mc- 
Laughlin is  to  aid  operators  in  more 
promptly  correcting  errors  on  part  of  the 
Bureau  or  the  well  owner.  The  monthly 
chapters  will  bjt  mailed  to  assessment 
payers,  agents  of  operating  concerns,  and 
others  interested.  The  weekly  press  re- 
ports will  be  continued  to  newspapers  in- 
terested. 

DENVER,  COLO. — .lune  7 
Colorado  School  of  Mines  held  its  annual 
commencement  at  Golden  on  May  23,  1919. 
Thirteen  men  were  graduated.  A  silver 
cup,  presented  by  Prof.  Ziegler  for  scho- 
lastic attainments,  activity  in  athletics  and 
leadership  in  the  student  body,  was 
awarded  to  Guy  E.  Miller,  of  Cafion  City. 
The  Wolf  medal  for  high  scholastic  attain- 
mer.t    was    won    by    Thomas    B.    Romine.    of 


Walla  Walla,  Wash.  The  commencement 
address  was  delivered  by  Edwin  S.  Church, 
president  Wellman-Seaver-Morgan  Co.,  of 
Cleveland,  Ohio.  Mr.  Church  discussed 
foreign  trade,  labor  conditions,  and  indus- 
trial organization,  and  gave  the  graduating 
class  niuch  good  advice  designed  to  be  of 
service  to  young  men  about  to  enter  pro- 
fessional  and   commercial   life. 

Railroad  Administration  seeks  to  legal- 
ize a  Colorado  order  issued  some  months 
ago.  setting  aside  the  established  ruling 
that  shippers  may  release  liabilities  upon 
values  exceeding  $100,  carrying  insurance 
to  meet  losses.  It  is  understood  that  the 
innocent-looking  order  asked  for,  apparently 
to  cover  only  Colorado  and  district  terri- 
tory, is  to  be  applied  extensively  over  the 
West  if  finally  authorized.  In  response  to 
a  petition  from  the  American  Mining  Con- 
gress, Chairman  Johnson,  of  the  Western 
Freight  Traffic  Committee,  has  postponed 
hearings  on  the  question  of  fixing  new- 
rates  for  ore  between  Western  points  until 
June  13.  and  arrangements  have  been  made 
whereby  the  Colorado  chapter  of  the  Amer- 
ican Mining  Congress  will  be  represented 
at  the  Chicago  hearing,  and  individual  and 
corporate  representation  have  been  invited. 
The  outcome  is  considered  of  great  impor- 
tance to  the  mining  industry,  as  under  the 
proposed  order  the  freight  rates  on  many 
ores,  concentrates,  acids,  and  powders,  now 
burdensome,  would  be  greatly  increased. 
The  proposed  increase  is  1  %  of  value  ex- 
ceeding $100  per  ton,  based  on  smelter  or 
sales  statements.      In  addition  to  the  finan- 


cial interests  involved,  it  is  feared  that  the 
proposed  ruling  would  prevent  the  Rail- 
road .'Vdministration  from  declaring  a  rate 
that  might  be  necessary  to  keep  industries 
and  communities  alive. 

SALT   LAKE   CITY,    UTAH June   6 

Opening  the  I'intali  Basin,  a  section 
which  can  best  be  reached  by  the  extension 
of  the  Moffatt  road  front  Colorado,  is  a 
question  which  is  again  before  the  public. 
-The  plan  is  to  form  a  union  of  Colorado 
and  Utah  capital  for  furthering  the  enter- 
prise. Governor  Bamberger,  who  has  been 
in  Denver  informally  consulting  with  busi- 
ness men  in  that  cit.v,  is  now  on  the  way 
to  the  Uintah  Basin,  where,  in  company 
with  other  Utah  men,  he  will  make  a  study 
of  the  resources  of  that  section,  to  deter- 
mine whether  they  are  sufficiently  devel- 
oi>ed  to  warrant  the  construction  of  such  a 
road.  Iron  deposits  east  of  Park  City, 
coal  deposits  at  Red  Creek,  oil  and  oil- 
shales,  in  the  eastern  end  of  the  district, 
gilsonite  deposits,  and  others  will  be  ex- 
amined. With  Governor  Bamberger  on  the 
trip,  which  is  to  last  about  10  davs.  are 
R.  C.  Gemmell.  S.  R.  Inch.  .A..  N.  McKay. 
C  C.  Richard,  O.  J.  Stillwell.  of  Ogden,  and 
T.  W.  Clyde.  The  proposed  road,  passing 
from  Colorado  into  and  through  the  Uintah 
Basin,  will  terminate  in  Salt  Lake.  Anotlier 
way  to  open  the  Uintah  Basin  section, 
which  has  the  approval  of  many  Utah  men. 
would  be  to  extend  a  branch  railroad  north- 
erly from  some  point  in  Ut.ah  on  the  main 
trunk  line  of  the  Henver  and  Rio  Grande. 
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Th»  TInlir  MIIIInK  Co..  11  pioneer  In  seek- 
inp  and  finrtinp  the  solution  for  the  treat 
m.nt  of  thi-  silict-ous  ores  of  the  Tintlc 
district,  has  passed  entirely  into  tho  hands 
of  the  KniKht  interests,  whose  mines  have 
furnished  the  srreater  part  of  the  tonnage 
treated.  Oeorpe  H.  Dern.  manaKor  of  the 
company  since  the  beginning  of  operations, 
abotjt  four  years  ago.  and  financially  in- 
terested in  the  enterprise,  has  sold  out  his 
stock  to  the  Kniphts.  r.  tirinp  from  the 
company.  He  is  succeeded  as  mana^r  by 
John  S.  Smith,  formerly  manager  of  the 
Knight  Woolen  mills,  at  Provo.  Theodore 
Molt,  associated  with  Mr.  Dern  in  the  Mines 
Operating  Co.,  which  treated  stone  fillings 
from  the  Ontario  Silver  mine,  at  Park  City, 
and  later  with  the  Tintic  Milling,  contin- 
ues as  superintendent  in  charge  of  the  Sil- 
ver Citv  plant.  The  Tintic  Milling  is  prac- 
tically a  consolidation  of  the  Mines  Operat- 
ing Co.  and  the  Knight-Christensen  Met.al- 
lurgical  Co..  and  the  present  plant,  sit- 
uated ne.ar  the  site  of  the  old  Knight  smet- 
erv.  was  built  at  a  cost  of  about  $200, non 
Ttis  treating  about  200  tons  of  ore  dailv 
bv  the  Holt-Dern  roasting  process  and 
producing  an  average  of  JfiO.ooO  worth  of 
silver  bullion  monthly.  The  ore  is  com- 
ing from  the  Dragon.  Iron  Blossom.  Colo- 
rado. JIammoth,  and  Empire  mines,  and 
some  smaller  properties.  Tt  is  expected  that 
improvements  and  additions  will  be  made 
so  as  to  permit  of  the  treatment  of  a  larger 
tonnage. 


\rAI.I,Ar»,  inAlIO — .Inne  H 
ses«*nble     Mini 


■ill 


Iw  Interested  in  a  case  recently  decided  In 
the  district  court  of  Shoshone  County.  The 
Sabina  Mining  and  Milling  Co.  was  inco. - 
porated  in  1912  with  l.onO.ono  shares  of 
non-assessable  stock.  The  entire  capitali- 
zation was  turned  over  to  the  owners  of 
the  ground  to  be  developed,  the  owii.rs 
turning  back  400,000  shares  to  the  treasury 
as  a  working  capital.  One  of  the  owners. 
John  Melander.  first  refused  to  enter  the 
deal,  but  finallv  consented  to  do  so  under 
a  specific  agreement  that  his  stock  should 
••forever  remain  fully  paid  up  and  non- 
assessable." The  property  was  developed 
to  a  considerable  extent  through  the  sale 
of  trea.<nirv  stock.  About  a  year  ago.  the 
company  being  unable  to  raise  further 
funds  in  that  manner,  a.  meeting  of  the 
stockholders  was  called,  and.  by  a  vote 
representing  more  than  two-thirds  of  the 
is,sued  stock,  the  bvlaws  of  the  company 
were  amended  making  the  stock  assess- 
able Melander  held  156.000  shares  and 
voted  them  against  the  change  An  as- 
sessment of  3  mills  per  share  was  forth- 
with levied.  Melander  refused  to  pay  bis 
as.sessment  and  in  due  course  his  stock  was 
sold  in  default  of  payment.  Melander 
brought  suit  against  the  company  to  re- 
rover  his  stock  and  J'r.oo  damages.  On  the 
showing  that  Melander  had  been  specifical- 
ly assured  that  bis  stock  should  he  forever 
fiillv  paid  up  and  exempt  from  assessment. 
the  court  gave  him  the  decision,  ordering 
the  company  to  reissue  his  stock  and  pay 
him  nominal  damages  In  the  sum  of  $110. 
neelsinn  of  the  Snpreme  Conrt  of  Tdnho 
In  the  case  of  the  Independence  Pl;ieer 
Mining  Co.  Is  of  unusual  interest  to  pros- 
peetors  and  others  holding  mining  claims 
of  which  the  boundaries  are  irregularly  de- 
fl-ed  as  viewed  from  a  strict  construction 
of  the  law.  The  Independence  company 
has  for  many  years  held  a  group  of  placer 
claims  near  the  old  camp  of  Moose  City.  In 
fienrwater  County.  In  191(1.  ,Iack  Moore 
and  W  n  Simoiis.  acting  for  themselves 
and  others,  located  claims  over  the  Inde- 
dendence  ground,  and  the  latter  broticbt 
milt  The  case  was  transferred  to  the 
district  court  of  Kootenai  Coimly  for  trial, 
which  re-nilfed  In  a  derision  In  favor  of  the 
Independence  company  Appeal  was  taken 
to  the  slate  Supreme  Court,  which  has  now 
BfTlrmefl  the  decision  of  the  lower  court 
Varlou.a  contentions  were  made  tiv  the  de- 
fendants In  support  of  their  right  to  re. 
locate  the  KTound.  but  the  only  claim  dis- 
cussed .ind  piis.d  upon  bv  ibe  Suit. me 
Court  wna  that  the  description  of  the  In- 
dependence locations  was  not  made  with 
mifflcient  nrcuraev  to  Identify  their  boun- 
(inries  and  that  the  complaint  did  not  show 
that  the  ground  was  prnnerlv  located  ns 
reritilred  by  the  lawg  of  the  I'nlted  Slates 
and   of  the   Stale   of   LI  .i-o       PT.Inf  upon 

Ibis   point,    and   b.-i-^'-—    •'       ■'--''• '    1' 

without    discusslnr  '' 

led.    the  cotirt.  In    ^  '  '   of 

the    lower    court.  ,  ,    '" 

are    frenuently    dis'"^''     ■  ,       !•  r 

nesjt,  remote  from  a  K,,\',frirMertt  piirvi  v 
These  discoveries  are  u=mtI1v  made  bv  men 
who  ure  not  enulpped  wi'h  proper  Instni- 
menls.  nor  possessed  of  suftlHent  educa- 
tion to  enable  them  to  correrilv  nm  lines, 
make  measniremenlB.  and  nccurnleljr  de- 
scribe   the    grotmd    sought    to    be    located. 


Some  of  these  difhculties,  at  least,  attended 
the  location  of  respondent's  claims.  In  sucn 
a  case  the  law  does  not  exact  the  Impossi- 
ble, but  the  rule  has  been  thus  stated:  If. 
bv  any  reasonable  construction,  in  view  or 
the  surrounding  circumstances,  the  lan- 
guage employed  in  the  description  will  irn- 
part  notice  to  subsequent  locaters,  it  is  suf- 
ficient." Tested  by  this  rule,  respondents 
notices  are  sufficient" 

MABQUKTTK,  MICH. — June  4 
Iron-Ore  Shipments  from  this  port  show 
a  marked  falling  off  during  May.  and  in- 
dicate that  the  season's  tonnage  will  show 
a  big  decrease.  This  is  made  more  prob- 
able by  the  fact  that  .Tunc  opens  in  a  man- 
ner no  more  lively  than  May  and  there  is 
nothing  in  the  situation  at  the  moment  to 
indicate  that  the  shipments  will  increase 
greatly  In  volume.  To  date  this  year  the 
T.ake  Superior  and  Isbpeming  dock  at 
Presque  Isle  has  loaded  114.000  tons  of  ore. 
.\t  a  corresponding  time  last  year  the 
movement  from  the  dock  had  been  SSOOnO 
Ions,  or  well  over  three  limes  as  much. 
The  falling  off  for  the  South  Shore  dock  is 
in  about  the  same  proportion.  In  May 
last  year  at  the  L.  S.  &  I.  dock  .56  steam- 
ers were  dispatched,  or  an  average  of 
nearly  two  a  day.  The  number  loaded  and 
cleared  last  month  was  only  17.  Heavy 
quantities  of  ore  in  the  furnace  yards  and 
a  comparative  lull  in  the  iron  market  are 
given  ,as  the  reasons  for  the  marked  fall- 
ing off  in  the  shipments  from  the  upper 
T.ake  ports.  Though  conditions  in  Mar- 
quette may  be  slightly  exaggerated  as  com- 
pared with  some  other  ports,  all  are  ma- 
terially behind  last  year's  shipments  on 
.\pr.  1,  and  though  the  amount  of  ore  on 
the  lower  Lake  docks  was  not  materially 
greater  than  a  year  ago.  the  stocks  in  the 
furnace  yards  were  reported  heavy. 

HOUOnTON.   snCH. — June  6 

Mohawk    Will    Show    a    Prodnetion    of    1,- 

230  00ft  lb  of  refined  copper  for  June  and 
1.10ft,'  ftft  for  May.  judging  from  careful 
estimates  and  assuming  that  the  present 
status  is  maintained  during  June.  In 
April,  Mohawk  sent  down  4S.913  tons  of 
rock,  securing  therefrom  1.631.500  lb.  of 
mill  copper,  showing  33.35  lb.  per  ton  and 
1.191.225  lb.  refined  copper,  showing  24.35 
lb.  per  ton.  At  present  this  average  is 
maintained.  P^'ery  underground  facing 
is  in  rock,  which  is  promising.  June  pro- 
duction, though  it  will  show  a  slight  in- 
crease, will  he  nothing  sensational.  More 
important  to  the  future  of  the  property  is 
the  fact  that  underground  work  is  keeping 
openings  further  in  advance  than  ever  be- 
fore. Mohawk  is  in  position  to  lncrea.se 
output  10%  when  the  market  warrants  such 
a  step. 

Copper  Metal  on  Hand  In  the  T^ake  Su- 
perior smelting  plants  at  this  writing  does 
not  aggregate  30.000. 000  lb.  Some  of  the 
Michigan  copper  mines  have  small  amounts 
stored  in  Xew  York  wanliouses.  but  prac- 
tically none  abroad.  The  total  amount 
stored  Is  just  one  month's  output  of  the 
mines  of  this  district,  openating  under  nor- 
mal   conditions 

Calumet  &  Hecla  and  subsidiary  mines 
have  the  greatest  amount  on  hand,  a  total 
of  2ft.000.ft00  lb.  This  is  the  coiul)ine<l 
total  showing  at  the  Calumet  ft  Hecla  plant 
at  Hubbell  and  the  I>nke  Superior  Smelt- 
ing Co  "s  plant  at  Dollar  Bay,  the  subsid- 
iary plant. 

The  I^ake  Superior  plant  was  shut  rloxvn 
Ift  days  ago.  and  all  pnnlting  hereafter  will 
tie  done  at  Hubbell.  A  subst-antlal  amount 
of  mass  copper  which  was  on  band  at  Dol- 
lar Bay  was  reshlpi>ed  to  Iliihbell  for  I  rent - 
mcnL  ■Whether  Iho  Dollar  Bay  pl.int  will 
be  reopened  when  conditions  improve  again 
or  not  is  a  question  which  will  lio  deter- 
mined bv  the  future  prod\ii-t  of  the  Calumet 
A  Hec-la  mines  SIn.e  the  opening  of  navi- 
gation, shipments  of  metal  have  b<'en  heavy 
and  pmcttcnilv  all  of  the  coppor  has  been 
sent    out   to    nil    urgent   ortlers. 

Dhnfl-mnhing  n(  the  Mnynower-Old 
Colony  has  n  ached  I2Sn  ft  .  but  progress  is 
slow  compared  with  the  record  for  sinking 
at  the  Seneca  property.  However,  condi- 
tions have  l>een  different,  .ind  there  was 
not  the  same  occasion  for  baste,  although 
the  progress  at  the  Mayfiower-Old  rolonv 
sl-aft  has  been  economical  and  elliclent 
Th.'  generl  Impression  that  this  shaft  will 
put  the  Kenrsarge  nmvgdalold  lode  Is 
erroneous  The  drill  cross-section,  ns  well 
as  the  geol.iglral  hlsloiy  of  the  copper- 
containing  lodes.  Indicates,  a  '•throw"  of 
ihn  upbea^•nl  east  of  the  Kenrsarge  and 
nearer  the  snndsfone  There  Is  reason  to 
believe  that  the  cop^wr  lode  under  the  May- 
flower-Old Colony  shaft  presen's  a  mining 
siitiailon  which  Is  dlfCerenl   from  any  othw 


lode  in  the  district  The  angle  of  the  dip 
is  likely  to  be  smaller  than  any  other.  The 
Pewabic  lode  in  the  bottom  of  one  of  the 
Quincy  shafts  today  dips  onlj^  20  deg.,  but 
the  Mayflower  lode  will  be  nearer  the 
horizontal  than  that.  The  present  operat- 
ing company  is  a  combination  of  two  cor- 
porations and  has  200,000  sh,^res  outstand- 
ing. The  consolidation  was  made  IS  months 
ago.  principally  due  to  the  fact  that  drilling 
results  warranted  the  sinking  of  a  shaft 
and  that  one  exploratory  shaft  would  suf- 
fice for  the  two  companies. 

JEROME.  ARIZ. — Jone  4 

Slag  Dump  of  United  Verde's  Old  smel- 
tery, above  Jerome,  has  become  a  men- 
ace to  the  railroad  development  pass- 
ing below  its  300-ft.  face,  a  section  of  the 
slag  face  having  collapsed,  covering  the 
grade  of  the  Verde  Tunnel  and  Smelter 
RR  on  the  300  level.  A  steam  shovel  and 
workmen  were  removed  just  in  time  to 
avoid  being  caught  by  the  avalanche. 
Measures  now  are  being  taken  to  beneli 
the  slag  face,  to  guard  against  further 
slides. 

BISBEE.  ARIZ. — June  4 

Operation     of     "Safcty-Eirgt"     Rnles      is 

credited  with  the  reduction  of  the  per- 
centage of  permanent  injuries  per  1000 
men  among  Copper  Queen  employees  from 
1.05  in  lfll5  to  only  .43  two  years  later. 
Tlie  men  themselves  have  become  interested 
in  the  maintenance  of  the  safety  rules, 
which  now  have  become  almost  self-enforc- 
ing Tt  is  recognized  that  carelessness  on 
the  part  of  a  fellow  employee  may  impeiil 
the  safety  of  an  entire  sloping  crew. 

Stripping  Overburden  on  Sacramento  Hill 
is  about  40%  completed,  about  2.000,000  cu. 
yd.  thus  far  having  been  handled  by  the 
steam  shovels  and  trammed  oft  to  fill  val- 
leys near  by.  about  80  trainloads  a  day 
thus  being  disposed  of.  So  much  work  re- 
mains to  be  done  that  the  5000-ton  concen- 
trator near  Warren,  though  construction 
was  stopi>ed  by  the  war,  probably  will  be 
ready  for  work  as  soon  as  an  ample  ore 
supply  for  it  has  been  developed  and  made 
ready  for  shoveling.  Eventually,  where  the 
hill  stands,  a  short  distance  below  the  main 
business  six-tion  of  the  camp,  there  will  be 
a  great  pit.  embracing  the  whole  width  of 
historic  Mule  Pass,  involving  diverting  else- 
where of  the  railroad  and  highway  by 
which  Bisbee  is  entered   from  the  south. 

Men  are  being  added  slowly  to  the  oper- 
ating forces  of  the  Copper  Queen  and 
Calumet  &  Arizona  properties,  which  now 
have  about  3000  employees  A  large  pro- 
portion of  the  men  taken  on  are  return.^l 
soldiers.  Only  a  few  hundred  men,  mainly 
Mexicans,  remain  out  of  employment.  Few 
of  tliem  are  miners. 

JOPLIN,  MO, — Jane  4 
Operation  of  the  PIcher  Hospital  ha.-: 
been  undertaken  by  the  mining  operators 
of  the  Oklahoma  section  of  the  field.  Tlv 
companies  are  contributing  $10  per  month, 
and  this,  with  the  25c  per  man  assesn- 
ment  ag.ainst  the  miners,  is  expected  lo 
keep  the  institution  going.  The  plan  is 
similar  to  the  one  worked  successfully  In 
the  case  of  the  J.ane  Chinn  Hospital,  at 
Webb  City,  Mo.,  which  h.as  been  operated 
by  mining  men  tor  two  years. 

One  Thonsnnd  Acred  of  Mineral  Leases 
have  been  taken  by  W.  L.  D.  Martin,  of 
western  Kansas,  formerly  a  mine  operator 
In  this  district,  in  the  vicinity  of  Jay,  Okla., 
about  40  niiles  south  of  Mi.ami,  Okla.  lie 
will  start  immediately  prospecting  for  «iiu-. 
learl  and  copper.  Mr.  Martin  has  rich  oui- 
croppings  of  these  minerals  that  ho  foiin.l 
about  40  years  ago,  but  which  he  could  i  ■ 
develop  at  that  time  becau.se  no  mini! 
leases  on  Indian  lands  were  then  be.i 
granled    by   the   Government. 

rnntlniied     Kffart*    to    Inrrease    the    1  -' 
of    ZInr    are    being    made    by    the    busin. 
men   ami   commercial  clubs   In    this  distr 
The    Central    Foundry    is    putting    a    slu. 
jtinc    roof   on    Its    new    foundry    building    in 
Joplln        The    business    men    of    Miami    are 
offering  a  priie  to  the  first  company  or  in- 
stltuiion    that    will    put    on    a   line    roof    In 
that  town.      A  new  sanitary  dinner  pall  has 
been  invented  by  a  B,axter  man,  which  will 
lie  made  of  nine  and  will  have  a  ventilation 
apparatus  calculated  to  keep  the  food  In  a 
more  edible  condition   than   Is  possible  with 
the  common  types  of  dinner  pall, 

FOKT  WORTH.  TEX, — Ma.T  »1 
Pnblle  lltghwnrs  cannot  bo  leased  bv 
Comtnissloner.s'  Courts  to  any  one  intend- 
ing to  drill  them  for  oil  and  gas.  In  the 
ca.se  of  <•  H.  Clark  et  al.  v.s.  T.  R  Boone 
et  al.  (the  former  99  taxpayers  of  WIchlla 
County     and     the    latter     members    of    the 
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Commissioi^ers'  Court  of  Wichita  County) 
the  district  court  rendered  decision  in 
favor  of  the  plaintiffs.  The  decision  was 
affirmed  by  Justice  Irby  Dunlilin,  of  the 
Court  of  Civil  Appeals  for  the  Second  Su- 
preme Judicial  District,  on  May  31,  at 
Fort  Worth,  making  the  injunction  against 
erecting  a  derrick  or  drilling  machinery 
perpetual.  The  case  originated  when 
members  of  the  Commissioners'  Court  of 
Wichita  County  leased  part  of  the  public 
highway  near  Burkburnett  to  be  drilled  for 
oil  and  gas.  C.  H.  Clark  and  9S  other  citi- 
zen taxpayers  of  the  county  obtained  an 
injunction,  claiming  this  act  to  be  against 
public  policy,  on  the  grounds  that  land 
donated  by  citizens  of  a  county  to  be  used 
as  a  public  highway  did  not  carry  a  fee 
simple  deed  to  the  property,  and  did  not 
deed  away  the  mineral  rights,  if  they  ex- 
isted. 

AUSTIN,    TEX, — May    29. 

Pipe-Ijine  Companies  operating  in  Texas 
were  ordered  by  the  Railroad  Commission, 
under  the  act  placing  the  pipe  lines  within 
the  jurisdiction  of  the  Railroad  Commis- 
sion, to  file  a  written  monthly  report  show- 
ing all  expenditures  for  investments  and 
operations,  and  operating  revenues ;  also 
an  annual  report  for  the  year  ended  Dec. 
31,   191S,  and  each  year  thereafter. 

BIRMINGHAM,   AL.\. — June   5 

Fijcures  for  May  Production  and  selling 
of  iron  are  not  yet  released,  but  it  is  be- 
lieved they  will  show  a  considerable  gain 
over  those  for  April.  Particularly  is  this 
true  for  sales,  the  Woodward  Iron  Co. 
alone   shipping   between    10   and   20   cars   a 


day,  with  promise  of  this  being  increased. 
The  renewed  activities  of  this  company  are 
particularly  pleasing  to  this  district,  as  the 
company  employs  a  large  part  of  the  labor 
here,  and  the  almost  complete  shutdown  of 
its  plants  cause' 1  much  concern.  The  com- 
pany began  work  again  during  May  and  is 
rapidly  renewing  all  operations.  The  third 
furnace  at  Woodward  and  one  of  the  Van- 
derbilt  furnaces  near  East  Birmingham 
will  be  blown  in  soon.  This  will  make  four 
of  the  five  furnaces  of  this  company  in 
operation,  and,  as  a  result,  operations  at 
ore  mines,  coke  ovens,  and  limestone  quar- 
ries will  be  increased  to  produce  the  raw 
material  needed  in  the  manufacture  of  iron. 
This  in  turn  will  provide  employment  for  a 
considerable  part  of  the  labor  in  this  dis- 
trict said  to  be  surplus,  though  some  com- 
panies are  reporting  no  surplus. 

It  is  expected  a  large  tonnage  of  iron  ore 
will  be  produced  soon  from  the  Woodward 
company's  shaft  mine.  development  of 
which    is    being   pushed. 

All  six  ftirnaces  of  the  Tennessee  Coal, 
Iron  &  R.  R.  Co.  at  Ensley.  Ala.,  are  now 
in  blast  and  also  two  of  the  five  at  Besse- 
mer, one  on  ferromanganese  and  the  other 
producing  basic  iron. 

In  general  the  iron  situation  for  Ala- 
bama at  the  close  of  May  was  far  brighter 
than  at  any  time  during  the  present  year. 
Many  inquiries  for  pig  iron  are  coming  in 
and  numerous  small  sales  recorded. 

ANYOX,  B.   C. — May  30 
Another    .\dTance    in    the    Wages    of    em- 
ployees of  the  Granby  Consolidated  Mining 
and    Smelting   Co.    was    announced    recently 


at  its  smelting  centre.  Anyox.  It  amounts 
to  50c.  a  day  to  miners  and  25c.  a  day  to 
smelter  men  and  others,  approximately  1200 
men  being  affected.  This  is  in  addition  to  a 
25c.  raise  a  day  for  every  2c.  increase  in 
the  selling  price  of  copper.  Wages  have 
been  increased  about  $1  a  day  since  Apr.  1. 
when  the  plant  reopened  after  being  sus- 
pended for  about  thirty  days. 

TORONTO,   ONT.4RIO — June   7 
Developmjent    of    the    West    Shining    Tree 

gold  area,  which  is  attracting  much  atten- 
tion at  present,  will  be  considerably  en- 
couraged by  the  completion  of  the  road 
which  is  being  built  to  the  camp  by  the  On- 
tario government.  It  was  begun  some  time 
ago.  when  the  foundation  for  a  good  auto- 
mobile road  was  laid.  Work  has  been  re- 
sumed, and  it  is  expected  that  the  road  will 
be  completed  within  two  months,  when  the 
trip  from  the  railroad  can  be  accomplished 
in  two  hours. 

Demands  Presented  to  Mine  Operators  by 
the  miners  belonging  to  the  Kirkland  Lake 
branch  of  the  International  Mine.  Mill  and 
Smelter  Workers'  Union  asking  for  a  44- 
hour  week  at  the  same  wages  as  are  paid 
for  the  present  48-hour  week,  recognition  of 
the  union  and  a  minimum  wage  of  $4.50 
per  day  for  all  underground  workers.  The 
operators  are  asked  for  a  reply  within  10 
days  from  May  27.  The  general  feeling 
among  the  mine  managers  is  that  in  view 
of  the  economic  conditions  aftecting  the 
gold-mining  industry,  the  demand.s  cannot 
be  granted.  Similar  action  has  been 
taken  by  the  miners  at  the  Porcupine  and 
Cobalt    camps. 
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The  Mining  News 
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ARIZONA 

Cochise    County 

DENN-ARIZONA  —  (Bisbee)  —  Further 
exploration  of  strike  of  copper  ore  cut  for 
35  ft.  on  1700  level  suspended  until  extra- 
ordinary flood  of  water  which  has  filled 
workings  to   1600   level  can  be  controlled. 

GUa  County 

AZTLAN — (Chilito) — New  gold  strike  in 
southern  point  of  county,  north  of  Winkel- 
man.  Hiram  Whitcomb,  of  Tucson,  has  con- 
trol of  group  and  has  secured  capital  for 
development  and  building  of  100-ton  mill 
and  cable  tramway  to  Arizona  Eastern  R. 
R.,    on   Gila    River,    five   miles   distant. 

PORPHYRY  CONSOLIDATED — (Globe) 
— Stockholders  of  Barney  Copper  Co.  have 
approved  consolidation  with  Porphyry,  with 
nearly  all  stock  represented  at  meeting  in 
Globe.  Winze  to  be  sunk  200  ft.  below  650 
level,  in  expectation  of  passing  into  sul- 
phides. 

Mohave    County 

CATHERINE — (Kingman)  —  Develop- 
ment has  fully  defined  fault  in  main  vein, 
and  funds  are  in  treasury  for  large  develop- 
ment work  on  three  levels  to  400  feet. 

RURAL — (Kingman) — Preparing  for  in- 
stallation of  100-ton  mill,  with  electrical 
equipment.  Bunkhouses  for  50  men  being 
built.  Constructing  new  road  for  motor 
truck  transporation.  Ricli  wire  silver  taken 
from  bottom  of  shaft.  Situated  at  Mineral 
Park. 

UNITED  AMERICAN  (Oatman) — Road- 
way completed  to  shaft,  which  is  being 
equipped  for  sinking  to    500   ft. 

McCRACKEN — (Signal)  —  New  mill 
given  test  run  on  silver-lead  ores,  with  ex- 
cellent results  reported. 

Pinal  County 

RAY-BROKEN  HILL— (Ray)  —  Pur- 
chased from  AV.  J.  Graham  controlling  in- 
terest in  Little  Bobbie  Co.,  securing  nine 
claims  into  which  development  will  be  ex- 
tended. Another  adjoining  group,  the  Till- 
man, also  acquired.  Consolidated  property 
will  be  worked  through  long  tunnel  now 
being  driven  from  creek  level  below  Ray. 

CALIFORNIA 

Nevada  County 
WOOLSEY   GROUP    (Cherry  Hill) — Ex- 
tensive work  planned  on  these  gravel  prop- 
erties by  V.  Butters,  F.  C.  Foote  and  W.  T. 
Foote,   of  Long  Beach. 


BAKER  (Graniteville) — Five-stamp  mill 
to  be    in  operation   when  work  justifies. 

ALLISON  RANCH  (Grass  Valley)— Re- 
cently elected  E.  E.  McMichael  president. 
Scott  Ennis  vice-president.  Henry  H.  Heil- 
bron  secretary,  and  C.  H.  Brockington  su- 
perintendent. Upper  levels  being  worked 
by   lessees  with   good   results. 

SOUTH  STAR  COMPANY  (Grass  Val- 
ley)— George  E.  Freeborn,  manager,  re- 
ports finding  of  high-grade  ore  in  vein  of 
large   dimensions,    after   long  search. 

ASBESTOS    (Washington) — Preparing  to 
ship    products    this    season.      Work    can    be 
prosecuted     in     summer     only,     because     of 
necessity  of  keeping  fiber  dry. 
Shasta    County 

GARFIELD  MINING  COMPANY  (Old 
Diggings) — Acquired  Garfield  mine.  Per- 
mitted to  sell  20.1  OU  shares  at  par.  pro- 
ceeds to  be  used  in  development  and  oper- 
ation. 

AFTERTHOUGHT  COPPER  (Redding) 
— Announced  after  inspection  by  principal 
owners  that  flotation  plant  and  zinc  plant 
will  be  put  in  operation.  Ore  carries  gold, 
silver,  copper  and  zinc. 

Lassen    County 

GR.\Y  MOUNTAIN  (Westwood) — De- 
velopment resulted  in  finding  6-ft.  vein 
high-grade  ore. 

COLORADO 
Clear  Creek  County 

STANLEY  I —  (Idaho  Springs)  —  Being 
developed  and  operated  under  leasing  sys- 
tern.  All  ground  above  Rood  Adit  level 
and  south  of  Clear  Creek  leased  to  E.  F. 
Viesselman.  with  exception  of  one  block  of 
ground  on  Stanley  vein  in  ^^^lale  level, 
which  is  operated  by  John  Symons.  The 
Viesselman  ground  is  being  subleased.  The 
Rood  Adit  level  has  been  cleaned  out  to  the 
breast,  a  distance  of  3500  ft.  Caved  ground 
retimbered  and  new  development  work  in 
progress.  Body  of  commercial  ore  opened 
near  CJolden  Link  shaft,  and  regtilar  ship- 
ments of  high-grade  silver-lead  ore  being 
made.  Considerable  milling  ore  shipped  to 
local  mills  for  concentration,  and  the  con- 
ctntrates  sold  to  Idaho  Springs  sampler. 
Thornas  &  Co.  operating  lease  on  Hukill 
vein  north  of  Clear  Creek,  and  upper  Hukill 
level  being  advanced  northeasterly,  with 
encouraging   results. 

San   Miguel    County 

GOOD  MINERS  are  in  demand  by  most 
of  the  large  mining  companies  operating  in 


the  vicinity  of  Telluride.  Comfortable  quar- 
ters and  good  wages  are  assured  to  about 
200  miners. 

DEWEY  (Ophir  Loop) — New  raise  being 
made  on  4-ft.  vein  of  commercial  mill- 
ing ore.      W.  S.  Carhart,  superintendent. 

COLORADO  VANADIUM  CORPORA- 
TION (Sawpit) — Acquired  Simmons  mill 
and  will  remodel  it  for  the  treatment  of 
vanadium  ore.  Construction  of  new  mill 
on  San  Miguel  River  below  Fall  Creek 
under  consideration.  Frank  G.  Gardner, 
manager. 

PRIMOS  CHEMICAL  CO.  (Vanadium)  — 
New  mill  is  under  construction.  Part  of 
structural  steel  work  erected.  During  con- 
struction of  new  plant  underground  devel- 
opment continues. 

IDAHO 

Shoshone   County 

NABOB  (Beeler) — Expect  150-ton  con- 
centrator to  be  completed  and  running  in 
30  days.  Small  force  working  in  mine  pre- 
paratory to  supplying  mill  with  ore.  Large 
oreshoot  proved  in  Denver  claim  and  con- 
siderable ore  available  in  Nabob.  Con- 
trolled by  Stewart  Mining  Company. 

COPPER  KING  (Mullan) — Contracted 
for  lOOn  ft.  prospecting  work  with  dia- 
mond drill.  Will  determine  extent  of  pres- 
ent orebody  and  prospect  virgin  ground  to 
north. 

N.^TIONAL  (Mullan) — Shipped  15  car- 
loads concentrates  in  May,  averaging  15% 
copper  and  40  oz.  silver.  Net  value  of 
shipments  about  $70  per  ton.  Started  work 
on  800  and  600  levels,  above  main  work- 
ing tunnel,  where  shoot  of  higher-grade  ore 
has  been  found. 

SUCCESS  (Wallace) — Lessees  on  upper 
workings  shipped  five  carloads  lead  con- 
centrates. Working  on  body  of  lead  and 
zinc  ore  between  700  and  600  levels.  Have 
200  tons  of  40%  zinc  concentrates.  No 
profit  in  shipping  them  at  present  price, 
owing  to  excessive  freight  rates  and 
smelter  charges. 

MICHIO.^N 

Gogebic   Range 

TILDKN  (Bessemer) — Oliver  Iron  Co.'s 
diamond  drilling  completed.  Begun  in  June, 
1917,  with  two  machines;  later  another 
machine  added.  Drilled  14  holes  from  243 
to  1587  ft.  deep,  average  being  601  ft.  Six 
holes  drilled  from  21st  and  23rd  levels  of 
No.   10  shaft.     Depth  of  holes  from  24S  to 
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670  ft..  .-xveraRe  492  ft.  Most  of  drilling 
done  with  "E"  bit.  and  cased.  Casing 
usually  blasted  down,  reamlne  done  where 
hlastinK  failed.  Vups.  beine  hard  roolj  and 
soft  dikes,  caused  much  trouble  Prilline 
results  of  geologic  interest,  although  li"l^ 
new  ore  found.  Surface  holes  situated  800 
ft.  or  more  from  foot  wall.  Previous  ex 
ploration  by  underground  workings  con- 
fined to  area  near  foot  wall. 

TOWNSITE  (Ironwood) — Xow  working 
two  shifts  again. 

MINXESOT.l 
Caynna    Ranse 

CHESTER  (Chisholm) — Has  completed 
shipment  of  entire  winter  stockpile,  about 
Tn.non  tons.  One  of  the  first  to  accom- 
plish  this 

HULL-RfST  (Hibbing) — Shipping  60,- 
i'"0  tons  high-grade  ore  per  2  4  hours.  A 
record  even  for  this  largest  pit 

nON'N'IE  RELLE  (fronton) — Shipping 
200  tons  per  d.ny  to  Zenith  Furnace  Co.. 
TMiluth.  Iron  ore  producer  of  Marcus  L. 
Fay. 

KINNET  (Kinney) — Operating  churn 
drills  along  north  si-ie  of  present  pit  de- 
velopment. Republic  Iron  and  Steel  Co., 
operator. 

PILOT  (Mountain  Iron) — Cleaning  ore 
preparatory  to  shipping. 

FERRO  (Trommald) — Loaded  from 
stockpile  and  shipped  5000  tons  manga- 
niferous  ore  sold  to  Algoma  Steel  Com- 
pany. 

MTS.=!.\RE  MOrXTAIX  (Virginia) — Oli- 
ver Iron  Mining  Co.  check-drilling  consid- 
erable portion  of  property. 

OM.XHA  IRON-  COMP.VXT  (Woodrow) 
— Operating  T/ilcox  mine.  Issued  $250,000 
bonds,  of  which  Jl.'.o.ono  have  been  sold  to 
make  necess.nry  improvements,  and  for  de- 
velonment  and  working  capital.  B.%Iance 
of  tloo.flOO  will  be  sold  if  needed.  I'nd.T- 
grnund  iron-ore  producer,  ore  being  dried 
before  shipment.  Has  10-year  contract  for 
ore  at  rate  of  100.000  tons  per  year;  other 
contracts  pending. 

MONTANA 

Broadwater   County 

TNT5IAX  CREEK  PL.\CERS  (Hnssel) — 
Sluicing  sn.ft.  gravel  bank  with  hydraulic 
and  bt^drock  flume.    Water  at  low  stage. 

IRON-  MASK  (Ilassel) — Driving  2noO-ft. 
crosscut  tunnel  to  ore  vein.  Air  compressor 
driven    by  gasoline    power. 

.H'MP.O  (Hassel) — New  company  takes 
over  old  silver-producing  property  at  the 
headwaters  of  Indian  Creek,  and  will  re- 
open IL 

JeirerM>n    Connty 

LEGAL  TENDER   (Clancey) — New  own- 
era    In    control.     Shaft    to   be    deepened    be- 
low   soo.ft.    level    and   electric  power   to   be 
installed.      High-grade  sliver  ore. 
Ixewin    and    ClarU    Connty 

HET.EXA  (Helena) — Prospecting  vein  at 
400  level  with  north-south  drifts.  May 
alnk  to  r.no  level  soon. 

STEM  WINDER  (Helena) — New  hoist 
and  pump  received.  Ore  carries  high  sil- 
ver content. 

WTIITI.ATCH  (Helena) — I..e.ssees  work- 
ing on  400  level;  drifting  west  on  vein, 
with  showing  of  ore  In  sight 

HilTer     Bow     rnnnty 

AN.VCONDA  (P.uite) — Drifts  easterly 
and  westerly  on  iho  -.iici  of  the  Anglo-Saxon 
^qa,ir«'  in  Orr.liiti  I'.t]  mine  continue  In 
mllllnir    nro.      .      !  ^    to    the    W.i.«hoe 

.  nil.-.  iiT  •'fir  t..    than   100  tons. 

Indi.Tii.d    '■■:  ■  '     Is    heavy,    vein 

l,.-iriir   ;il.  .11'  li   nreboilv  about 

.',-.  f  in  ul.l'i)  I;  ;  ■■■<  ■•""  nf  Orphan 
n\r\  n.««iire  .iit,.rini:  i..  r,.  .  .  I .,-. -I  /.one  ap- 
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BPTTE  &  SUPERIOR  (Butte) — Sink- 
ing .No.  2  shaft  will  be  under  way  soon,  pre- 
paratory to  carrying  all  workings  to  lower 
levels.  Ore  showing  east  in  Four  Johns  on 
the  ISOO  in  large  tonnage  with  grade.  17% 
zinc.  6  oz.  silver  as  general  .-iverage  of  mill 
heads.  Shoot  showing  .<  ft.  ore  going  more 
than  RO'",  zinc  and  20  oz.  silver  east  on 
1900  Is  continuing.  Quarterly  report  for 
period  ending  .Mar.  31  shows  deficit  after 
taxes  of  $116,379,  as  compared  with  profits 
of  l!'6,.'ifl6  for  preceding  quarter  and  $.'!27.- 
9S1  for  first  quarter  of  1918.  May  produc- 
tion 10.000.000  lb.  of  zinc  in  concentrates, 
and  210.000  oz.  silver.  Tonnage  mined, 
3,5.40".  from  which  concentrate  recovery 
was  92.10  tons,  with  the  mill  saving  97%. 
Angus  McLeod,  superintendent 

SOVTH    H.\KOT.\ 

Pennington  Connty 
NATIONAL  TIN  CORPORATION  (Hill 
City) — Has  purchased  three  carloads  ma- 
chinery to  add  to  equipment,  including  one 
B50-ft.  Norwalk  compressor,  air  tank,  and 
two  dreadnaught  drills:  one  40-hp  boiler 
for  prospecting  on  Mohawk  shaft  :  eight 
Isbell  vannei^.  seven  Wilflev  tables,  and  one 
5  X  4  ft  ball  mill,  with  three  tons  of  balls. 
Cowboy  shaft  unwatered.  and  being  widened 
to  make  it  double  compartment.  Being 
deepened  to  follow  the  ore  winch  parallels 
it.  and  will  contract  for  additional  500  ft. 
Foundations  for  ball  mill  will  be  started  in 
the  coming  week,  and  also  fnr  install.ntion 
of  concentrators.  Intend  io  crush  with 
present  rolls  and  to  use  the  jigs,  after 
which  sands  will  be  reground  and  classi- 
fied on  Wiltley  roughing  tables,  then  to  fine 
Wilfleys  and  vanners.  Fine  slimes  from 
Wilfieys  and  vanners  will  go  to  canvas 
plant  with  2000  sq.  ft.  surface.  Concen- 
trates will  be  smelted  in  present  f\irnace. 
using  r.-irbon-monoxide  method.  Later,  elec- 
tric furnace  may  t>e  installed  if  proves 
cheaper. 

TEX.\.S 

Bell    Connty 

BELL-LEON  OII>  CO.  (Temple)— Re- 
cently organiz  d  ;  capitalization.  $,50,000. 
J.  B.  Dyess.  of  Belton.  president.  Has 
leases  on  6000  acres  near  .Summers :  mill 
between  T,ampas  and  Saldado  rivers.  Eight 
other  companies  have  lioldings  in  this 
region.      Financed  by  local  capital. 

XOLAN-P.ELL  OIL  CO.  (Temple)— Con- 
tracted for  building  of  derrick  and  will  buy 
standard  rig  at  once.  Owns  1200  acres,  five 
miles  from  Nolanville,  west  of  Temple,  on 
Santa  Fe   railroad. 

Brazoria    Connty 

■WEST  COLI'MBIA  PRODfCTION  for 
fourth  week  in  May.  21,7S.'i  bbl.  per  day, 
as  compared  with  17.600  bbl,  per  day  for 
previous  week.  Producing  companies  as 
follows:  The  Texas  Co.,  7400  bbl.;  Gulf 
Production  Co .  6400  bbl.  ;  Cro>vn  Oil  Co . 
ROOO  bbl.  ;  Humble  Oil  Co..  49.".o  bbl  :  Sun 
Oil  Co..  1000  bbl.;  Hanicker  Oil  Co.,  36 
barrels. 

FREEPORT  SULPHl'R  CO.  (Freeport) 
— Shipments  of  sulphur  now  being  made  to 
Galveston  for  export  Only  ships  of  too 
great  draft  to  enter  channel  at  Freeport 
will  be  loaded  at  Galveston. 

Crorkett    Connty 

RTAN  PETROLEt'M  CO..  of  Rartles- 
vllle.  Okla..  leased  20,000  ncres  near  San 
Angflo.  First  teat  well  will  be  sunk  near 
Ozona. 

Jpireraon    County 

OI'LF  PRODUCTION  CO.  (Beaumont) 
—  McFndden  No  I  well  came  In  flowing 
nlH>ut  2i*»0  bbl.  a  day.  even  though  not  com- 
pleted, oil  pushing  up  past  wash  pipe  left 
In  well.  Efforts  to  removi'  pipe  aban- 
doned temporarily,  as  wind  carried  oil  In 
spray  toward  boiler.  Main  feature  of  in- 
terest la  that  well  IS  producing  from  depth 
of  1000  ft.,  though  pay  oil  first  opened  at 
Splndletop  was  7oO  to  SOO  ft.  deep.  Mc- 
Fadden  No.  2  well  will  be  drilled  4O0  ft 
south  and   100  ft  east  of  No.   1  well. 

THE  TEXAS  CO,  (Renunioni)— Started 
drilling  Fee  No.  1  and  Fee  No.  2  at  Spln- 
dletop. 

Ornnffe   Coanly 

<';''T    nf      '•"      <'irnnge) — All    stock    of 

'  •:,      I..     New     York     Tuen 


WIrhlfa  Cnnntr 
TEXAS  CHIEF  OIL  AND  GAS  CO. 
(Burkhurneil)  — Itepnrietl  well  brought  In 
one  and  one. half  miles  north  of  Burk. 
waggoner  extenalon,  flowing  r.ono  bbl.  high- 
gravity  oil  from  depth  of   1850  feel. 


IT.\H  , 

Jnab    Connty 

TIXTIC  SHIPMENTS  week  ended  May 
31  amounted  to  137  cars  and  the  total 
for  the  month — five  weeks — to  704  carSs 
about  .15.000  tons,  of  an  estimated  value 
of  $1,100,000.  This  is  compared  with  597 
cars  in  April  and  584  in  Marcli.  Production 
for  first  five  months  in  1919  w;is  3143  cars, 
estimated  at  165,000  tons,  of  a  value  of 
about    $4,050,000.      There   were    25    shippers. 

CKNTENNIAL-E^rREHCA —  (Eureka)  — 
Two  drifts  being  run  on  2000  level,  100  ft. 
below  water  level.  Water  taken  care  of  by 
lifting  to    1900   where   lost   in   Assuring. 

IRON  KING  —  (Eureka)  —  Compres- 
sor on  foundations  and  hoisting  engine  ex- 
pected on  ground  soon.  Power  line  being 
extended  to  shaft.  Force  working  on  iron 
ore    urKkrground. 

OPHOXGO  —  (Mammoth)  —  Reported 
work  may  be  resumed  here  under  lease  to 
active  Tintio  interests. 

COLOR.XDO — (Silver  City) — Promising 
fissure  cut  on  1900.  Possible  new  source  of 
ore. 

Salt   Lake   Connty 

SHIPPING  SEA.SON.  although  beginning 
late  owing  to  severe  snowstorms  in  March 
and  .\pril,  now  in  full  force.  Record  of  one 
day's  shipment  was  160  tons  over  the 
Little  Cottonwood  Transportation  Co.'s 
narrow-gage    line. 

T.VR  B.ABY  (Salt  Lake) — New  men  in 
control.  Directors,  J.  Martin  Matsen. 
president :  R.  G.  Savage.  J.  W.  Brewer. 
A.   P.   Davidson,   and  W.   N.   Gundry. 

Summit   Connty 
PARK      CITY      SHIPMENTS      for     May 
amounted   to  2767   tons. 

Tooele  Connty 
McKINLEY.  DOOLEY-ST.  CLAIR  AXD 
KKLLEY  GROCPS  (Ophir) — Consolidation 
of  above  reported.  Taken  over  by  Xev.ada 
men.  Part  of  ground  adjoins  Ophir  Hill 
and  part  across  canyon. 


CANAD.4 

Ontario 

MILLER  INDEPEXDEXCE  —  (Boston 
Creek) — Main  vein  cut  by  diamond  drill 
at  103  ft.  in  hole  about  150  ft.  east  from 
"D"  shaft.  Width  of  16  ft  indicated,  vein 
being  highly  mineralized. 

McKIXI,EY-D.\RU.\GH  —  (Cobalt)  — 
Exploration  program  adopted  for  south- 
easterT\  part  of  property,  near  where  Nipis- 
sing   has   obtained   satisfactory   results. 

OPHIR— (Cobalt)— Nlpissing  Mining  Co. 
has  dropped  its  option. 

PETERSON  L-VKE: — (Cobalt) — Annual 
shareholders'  meeting  took  place  in  Toron- 
to on  .lune  2.  Number  of  directors 
was  increased  from  five  to  nine,  the  follow, 
ing  being  elected :  W.  A.  Ijamport,  C.  M. 
Nickel.  D.  E.  Kennedy,  C.  B.  Powell,  M.  G. 
McLean,  and  W.  G.  H.  Browne,  all  of 
Toronto;  J.  E.  Carter,  Guelph ;  Irving  L. 
Ernst  and  Max  B.  Borg,  both  of  Ne^v 
York. 

BALDWIN  —  (Eby  Township)  —  Vein 
struck   carrying  free   gold   on    200-ft.    level. 

LEROY  —  (Gowganda)  —  Crew  en- 
gageil  iin  surface  work ;  underground  oper- 
ations  will   be   started   soon. 

KIRKLAND  L.Uvl':: — (KIrkland  Uake) — 
Accident  in  connection  with  electrical 
equipment  temporarily  interfered  with  mill- 
ing Considerable  high-grade  ore  added  to 
reserves, 

TOrCH  OAKES? — (KIrkland  Lake)— Ore 
reserves  developed  sulliclent  to  keep  ittill 
running  six  to  eight  months.  Management 
will  concentrate  on  development,  and  mill 
will   not    l)o  operated   until    late   In   summer 

EiniCLITY  —  (Skead  Township)  —  Vein 
opened  on  surface  shows  visible  gold. 

PNION  NATCRAL  GAS  CO—  i  West 
Dover) — No.  13  Trenton  well  struck  gas 
and  stated  to  be  obtaining  Initial  flow  of 
6,000  ooii  to  8,000.000  cu  fl  per  dav  No  14 
well  r.porled  producing  alxiut  5.000,000  cu. 
fl  These  wells  give  promise  of  being  large 
oil  priiducers,  hut  the  provincial  Inspertor 
has  .■;..i.|.rcl  furthi-r  drilling,  on  aci-otint  of 
the  1..-.S  „f  una  that  would  result  Will 
prntMil.h  be  deepened  Into  the  oll-bearing 
airaiMiii  when  the  flow  of  gas  decrenaea, 
Sever.il  other  wella  In  area  are  producing 
oil  and  gas,  the  gas  stratum  being  ivached 
at  n  depth  of  from  2900  to  3100  ft.  and  oil 
at  about  3,100  to  3,300  feet 

FOISEY  CLAIMS— (West  Shining  Tree) 
— Oplloneil  to  K.  J.  Longyear  Co.,  of  Min- 
neapolis.   Minnesota. 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Silver       II 

SUver 

Sterl- 



Sterl- 

ing 

New 

Lon- 

New 

Lon- 

Ex- 

York, 

don, 

F,x- 

York 

June 

change 

Cents 

Pence 

June 

change 

Cents 

Penoe 

5 

4  6175 

109} 

•il-S 

9 

4.6350 

109! 

6 

4  6213 

109J 

i3{ 

11) 

4,6250 

no? 

535 

7 

4  6213 

109J 

53J        II 

4.6200 

IIIJ 

54} 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  923  fine. 


DAILY  PRICES  OF  METALS  IN  NEW   YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

June 

lytic 

Spot. 

N.  Y, 

St.  L. 

St.  L. 

16.60 

5   15 

4  90 

6.125 

5 

@I6,70 

t72i 

@5.25 

@5,00 

©6.15 

4.90 

6.15 

6 

@17.I0 

t725 

5.25 

@5.00 
4.95 

©6  20 
6  20 

7 

17.10 

t72! 

5  25 

(as. 00 

@6  30 

17.15 

5.25 

4.95 

6  275 

9 

@I7.35 

t72i 

®5  35 

©5.00 

©6.375 

5.30 

4.975 

6.40 

10 

17,35 

t72i 

©5.35 
5.35 

©5.025 
5.05 

©6.50 

II 

17.60 

t72} 

@5.40 

©5.10 

6.50 

t  Government  price. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
■ales  as  made  and  reported  by  producerH  and  agenciei, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
■tituting  the  major  markets,  redured  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  copper  are  for  ordinary  formi  of 
^nre  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0.125o.  perlb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M, 

June 

Spot 

3M. 

Spot 

5 

6 
7 
9 

78J 
795 

791 
79J 

IP 

2331 
234 

2291 
2293 

221 
22} 

23 
22 

35} 
35} 

10 
11 

80> 

795 

80J 
80J 

83 
83 

235{ 
236! 

230? 
232i 

22} 
22} 

225 

22i 

36 

36} 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb. 


Metal   Markets 

NEW    YORK — June    11.    1919 

Copper,  lead,  and  zinc  wf^re  excited  this 
week,  and  each  advanced  sharply  in  price. 
In  each  metal  there  was  larg^e  speculative 
buying. 

The  silver  market  has  steadied  itself  at 
about  $1.09.  Our  London  advice.s  are  that 
the  Indian  government  will  not  buy  S'lver 
at  any  price  for  the  present  and  dO"S  not 
propose  to  raise  the  embargo  on  imports 
of  silver  into  India.  The  silver  question  i? 
being'  carefully  considered  in  London,  aid 
strong  efforts  to  cheek  any  further  advance 
in  price   will   surely   be   made. 

Transatlantic  freights  and  transpacific 
freights  remain  unchanged  from  the  quota- 
tions of  last  week. 

It  has  come  to  our  attention  that  there 
•was  an  error  in  the  price  of  standard  spot 
copper  and  three-months  lead  in  London  on 
May    7,    as    published    in    the    "Journal"    of 


May  10.  The  correct  figures  are  as  fol- 
lows: Standard  spot  copper,  £76i  ;  three- 
months   lead,   £24 g. 

Also,  on  account  of  indistinct  printing,  a 
number  of  the  London  metal  prices  during 
May  did  not  show  up  clearly.  In  order 
that  the  record  may  be  correct  the  prices 
for  the  entire  month  are  reprinted  here- 
with. 


Copper 

Tin 

Lead 

Zinc 

Standard  i 

Elec- 



— 

tro- 

May 

Spot 

3M. 

lytic 

Spot 

i.M. 

.Spot 

3M. 
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1 

76 

76} 

80! 

??6; 
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24} 

24 

35} 

2 

75J 
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80! 
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24 

35} 

5 
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76 

80 

7^65 

??7 

24} 

24 

35' 

6 

761 

76( 

80 

227} 

228 

24 

24} 

34} 

7 

/hi 

765 

80 

228! 

2/8} 

24} 

24} 

34) 

76! 

76{ 

80 

229! 

228) 
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24} 

34} 

76; 

77 

80J 

231} 

229! 

24 

24} 

34} 

12 

76' 

76; 

805 

736' 

733 

24' 

24} 

34; 

76; 

77) 

80! 

2iS 

2371 

24} 

24! 

>5} 

771 

77; 

81 

/.it, 

233! 
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35 

15 

77! 

77; 

81 

?37 

734 

24S 

Hi 

35} 

16 

78 

78i 

81! 

242 

237! 

24j 

24! 

35} 

19 

79) 

79J 

82 

246! 

24?! 

24? 

?4? 

36 

79! 

79} 

82 

245 

24U 

24} 

24! 

36 

79; 

79! 

82 

239 

23/ 

23! 

2i; 

36 

79; 

79; 

82! 

236 

237} 

23} 

?M 

36} 

78! 

78  85 

82! 

233} 

229 

73} 

23  f 

36} 

26 

7«; 

79 

82 

736 

230; 

23} 

73! 

36} 

79} 

79; 

82 

237 

231 

23 

?M 

35) 

/9t 

82 

235 

2311 

22} 

23 

36 

29 

79} 

79i 

82 

2il! 

^?9^ 

??; 

M 

36 

30 
31 

78{ 

79 

82 

232! 

229 

22} 

23 

35J 

In  the  "Journal"  of  June  7,  the  New 
York  silver  price  of  June  3  did  not  show 
clearly,  owing  to  defective  printing.  The 
price   on    that   day  was    $1.09J. 

Copper — The  market  was  excited  right 
from  the  beginning  of  the  week  and  ad- 
vanced not  only  from  day  to  day.  but  also 
from  morning  to  afternoon.  At  the  begin- 
ning of  June  5,  the  market  was  on  the 
basis  of  16.C0c.,  but  by  the  end  of"  the  day 
it  was  firmly  established  at  16.70c.  Con- 
siderable speculative  buying  began  to  be 
done,  and  England  was  reported  reselling 
contracts,  her  price  being  lower  than  ours. 
On  Tuesday  the  market  became  pretty 
steady  on  the  basis  of  17.35c..  a  rather 
large  business  being  transacted,  and  before 
the  end  of  the  day  17.60c..  or  173c.,  de- 
livered, was  asked  and  received  for  some 
small  quantities,  but  with  June  11  the  mar- 
ket could  be  called  established  on  that 
basis. 

The  aggregate  of  business  done  during 
the  week  was  fairly  large,  but  in  no  way 
sensational.  However,  producers  found  it 
easy  to  advance  their  prices  on  relatively 
small  business.  Wire-drawers  were  buyers, 
but  a  considerable  part  of  the  business  of 
the  week  was  of  purely  speculative  char- 
acter. 

It  was  supposed  that  the  J.apanese  had 
finished  their  buying  but  some  further  in- 
quiries from  that  quarter  appeared  in  the 
market.  According  to  comnaratively  re- 
cent mail  advices  from  London,  the  Japa- 
nese have  paid  cash  there  to  cancel  c.i.f. 
contracts. 

The  labor  situation  in  this  coimtry  is 
becoming  threatening  and  is  playing  a  part 
in  the  copper  market.  On  the  one  hand, 
strikes  amo^ig  cojiper  manufacturers  in 
New  England  a-^d  New  York  are  causing 
them  to  ask  for  delay  in  deliveries.  On  the 
other  hand,  the  general  situation  as  to 
labor  in  the  Western  mining  and  metal- 
lure-jcal  districts  is  becoming  critical.  No 
higher  wages  than  at  present  can  be  paid 
but  the  present  ra'ps  are  insufficient  to 
maintain   the  working  forces. 

Copper  SheetB — The  base  price  of  copper 
sheets  is  2(i\  per  lb.  Copper  wire  is  quoted 
at    19J(fi)19Jo. 

Tin — The  balance  of  unsold  stock  on  June 
1.    as    reported    by    Mr.    Armsby.    was    161 B 


gross  tons.  From  June  2  to  June  7  sales 
were  544  tons,  leaving  1971  as  the  balance 
on  June  9, 

Lead — The  demand  for  lead  in  the  middle 
West  has  been  such  that  for  some  time 
the  interior  market  has  been  out  of  joint 
with  New  York,  where  some  liquidation  of 
speculative  lead  was  being  made.  Up  to 
June  5  some  cheap  lead  was  still  to  be  had 
in  this  market,  but  with  June  6  all  such 
offerings  disappeared,  and  consumers  who 
required  some  round  lots  had  to  pay  the 
full  price  of  5.25c.  Beginning  with  June 
9  some  large  buying  developed  in  the  St. 
Louis  market,  while  Western  producers 
made  sales  for  delivery  at  various  places 
in  the  interior  at  prices  considerably  above 
the  New  York  parity,  following  which  somS 
producers  advanced  their  prices  in  New 
York.  On  June  11,  5.40c.  was  realized  in 
the  forenoon,  and  immediately  afterward 
the  American  Smelting  and  Refining  Co. 
advanced  its  price  to  5.40c.  This  advance 
brought  the  New  York  market  more  nearly 
into    line    with    St.    Louis. 

Zinc — The  market  advanced  sharply  from 
day  to  day  on  rather  large  business,  which 
appeared  to  be  mainlv  of  a  speculative 
character.  The  nature  of  the  market  was 
such  that  considerable  irregularity  was 
exhibited. 

Zinc  Sherti — The  quoted  price  of  zinc 
sheets  is  $10  per  100  pounds. 

Other    Metals 

Aluminum — Virgin  metal  quoted  at  33c. 
per   lb.     Unchanged, 

Antimony — The  market  was  .steady"  at 
8i^'8ic.  Futures  were  quoted  at  8@?Jc., 
duty  paid.  New  York,  for  June-July  ship- 
ment  from   the   Orient. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.  for  wholesale   lots — 500   lb.    and  over. 

radmium — Quoted  at  $1.40  per  lb.  in  lots 
of    500    pounds. 

shot,    43c.  ;    electro- 
San    Fran- 


Quicksilver — Strong    at    $92 
Cisco  telegraphs  $88,  (5rm. 


Silver  and  Platinum 

Silver — During  Hie  last  week  the  silver 
market  has  been  steady,  with  a  rise  on 
June  10  and  a  still  further  rise  on  the 
11th  to  545d.  in  London  and  $1,115  in  New 
York.  There  has  been  a  constant  de- 
mand from  buyers  outside  the  London 
market,  principally  from  the  China  banks, 
combined  with  orders  from  Scandinavian 
and  South  American  countries.  Sterling 
exchange  has  strengthened  somewhat 
from  the  low  figure  of  last  week,  and.  al- 
though it  has  reacted  lately,  it  has  not 
dropped    again    to    the    previous    low    level. 

Mexican  dollars  at  New  York:  June  5 
84;  June  6,  S4  :  June  7,  84:  June  9,  84 i ; 
June  10,    843:   June   11,    85J. 


Palladium — Strong    at    $120. 

Zinc  and  Lead  Ore  Markets 

■Toplin,  l\ro.,  June  7 — Blende,  per  ton, 
high,  $43.90  ;  basis  60';'^  zinc,  premium, 
$42;  Prime  Western,  $42;  sludge  and  nota- 
tion, $40((i^35;  calamine,  basis  409}  zinc, 
$25(f?22.  Average  settling  prices:  Blende, 
$37.86:  calamine,  $22,72;  all  zinc.o.os, 
$37.54. 

Lead,  high,  $64  :  basis  SO'-;  lead,  $60(iT) 
57.50  ;  average  settling  prices,  all  grades  of 
lead,    $.T8.3S    per   ton. 

Shipments  the  week :  Blende,  9403  ;  cala- 
mine, 195;  lead,  1374  tons.  Value,  all  ores 
the  week,  $440,620. 

One  smelting  coVnpany,  which  has  been 
a  light  buyer  for  several  months,  came  into 
the  market  strong  this  week,  contracting 
nearly  6000   tons  on   a  $42  basis.  Just  at  a 
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time  -when  all  other  buyers  had  decided 
prices  must  decline,  following  spelter  down- 
ward. Two  of  the  large  mills  of  the  Waco 
district  closed  down  last  Saturday,  but 
others  to  be  closed  tonight  will  wait  a 
little  longer,  hoping  for  a  steadier  ore 
market- 

PlatteTlllr.  Wis..  Jnne  1 — Blende,  basis 
SO'-r  zinc.  $44  b.ise  for  premium  grade,  and 
J42  50  base  for  high-lead  grade.  Lead  ore. 
b.isis  Sf>7r  lead.  »56  per  ton.  Shipments 
reported  for  the  week  are  1979  tons  blende. 
S2  tons  galena,  and  274  t<Jns  sulphur  ore. 
For  the  vear  to  date  the  totals  are  43.ii7 
tons  blende.  2168  tons  galena,  and  5806 
tons  sulphur  ore.  During  the  week  2639 
tons  blende  was  shipped  to  separating 
plants. 

Other  Ores 

Mansanese  Ore— Some  business  in  odd 
lots  reported  done  at  50c.  per  unit  for 
metallurgical   ore. 

Molybdenum  Ore — Some  business  was  re- 
ported done  at  65iS75c.  for  ore  of  good 
grade. 

Tnncsten  Ore — .V  fair  business  reported 
done  at  about  the  same  prices  as  last  week. 

Other  Minerals 

Pyrites — Spanish  pyrites  Is  quoted  at  20c. 
per  unit  for  furnace  ore  and  18c.  for  un- 
broken ore,  c.i.f..  New  York  or  other  At- 
lantic port.      Unchanged. 

Nitrates — The  present  Government  price 
of  nitrate  of  soda,  fixed  at  $4.07i.  is  ex- 
pected to  drop  to  about  $3.10  on  June 
30.  when  Government  control  will  be  re- 
moved. 

Iron  Trade  Review 

PITT9BVRG1I — June     10 

Not  much  further  improvement  in  the 
volume  of  steel  orders  has  been  observable 
in  the  last  week,  but  in  some  lines  there 
has  been  at  least  a  little  improvement. 
The  most  marked  change  is  in  merchant 
steel  pipe,  which  now  shows  a  demand  not 
tar  below  normal  Demand  for  oil-coun- 
try goods  continues  excellent,  and  some 
mills  have  fallen  behind  in  deliveries  of 
lap-weld  size.9.  although  running  prae- 
tica.Uy  at  capacity  in  lap-weld  departments. 
In  sheets  there  is  some  improvement.  Plate 
and  shape  demand  continues  light,  and  mer- 
chant .iteel  bars  show  moderate  and  un- 
changed   demand. 

The  Steel  Porporation  s  unfilled  obliga- 
tions decreased  during  May  by  518.375 
tons,  or  about  inn.ooo  tons  less  than  the 
average  decrease  in  the  four  months  pre- 
rpdlng  Shipments  amounted  to  about 
snO.OOO  tons,  so  that  fresh  bookings 
amounted  only  to  about  300,000  tons.  The 
unfilled  tonnage  reported,  however,  in- 
cludes contract  oblig.ntions,  and  during  the 
month  there  were  increased  specifications 
against  contracts,  which  meant  a  larger 
total  booked  in  actual  shipping  orders  than 
In  preceding  months,  even  though  the 
figures  relating  to  contract  obligations  ap- 
peared   unfavorable. 

The  Valley  market  Is  quotable  at 
Mar.  21  prices,  except  as  to  basic,  which 
can  be  shaded  7.ic..  the  Valley  market 
being:  Pessemcr,  $27  95  :  basic,  $25  ;  foun- 
dry. $26  7,i  :  forgo,  $25.75,  fob.  furnace, 
with  $1  40  freight  to  Pittsburgh,  but  fur- 
naces outside  the  Valleys  would  probably 
soil  In  Pittsburgh  at  delivered  prices  $1 
to  $1  50  less  on  basic  iron  and  $1.50  to  $2 
less  on  foundry  iron. 

fttrel — Th<-  billet  market  Is  almost  ab- 
solutely dead,  but  thfre  Is  a  fair  nin  of 
sheet-bar  orders  for  nearby  dellverii-s.  at 
full  prices  In  all  or  nearly  till  ca.ses.  The 
market  remains  <iuoi,Tti|f  at   Mar    21  prices: 

Billets  $38  50  .  shr-.i  bars  and  small 
bllletii.   $42:   Blabs,    $11;   rods.    $52. 

Frrromancanese — The  uncertainty  ns  to 
prices  at  which  i;ngli<<h  prudurers  would 
soil  ferromanganrsp  Is  nnw  In  line  to  he 
ended,  as  some  agents  have  nuthorlly  to 
soil  gOf*  alloy  at  $125,  dellvorfd  constim- 
Ing  points  F"r  some  lime  It  had  been 
thought  they  would  sril  nl  £26,  elf.  but 
there  wore  claims  that  (30  was  the  regu- 
lar price.  Pomosilr  mak- r  .  ...niii.M.  thflr 
nominal     nuola'lon     tif     T '  '  '"  ma 

tTlal  still   makos   iho   rn  'mo- 

•.vhal   harder  to  nnrt    ,<    i  ions. 

lltoeillS.   dellvrrod        .«!•  inlns 

nominally  at  $.13«,ir..  drliv.r..].  for  re 
sale,    18':^^, 

Coke — The  market  has  been  quirt  but 
rach  wrrk  Coke  producers  have  h  ichor 
vIowB  ns  to  what  thrv  want  for  s.  .'.o.|. 
half  ^lrnace  coke  It  Is  rumond  ih.it 
some  Connellsvllle  furnnro  mko  r.r.  ho 
had  at  $4  for  second  half,  but  operators 
insist  they  want  much  more,  and  are  talk- 
ing sliding  scale  contracts.  Eastern  fur- 
naces   state    thai    If    they    had    to    pay    $4 


for  Connellsvllle  coke  they  would  take 
bvproduct  instead,  there  being  two  good 
sources  of  supply.  TVthlehem  and  the  new 
Midvale  operation,  about  completed.  Spot 
furruice  cokp  is  now  fairly  firm  at  $4  per 
net  ton  at  ovens,  spot  foundry  Iwing  $4.:>0 
(ii  .),    depending   on    grade. 


STOCK     OIIOT.\TIONS 


MONTHLY  AVERAGE  PRICES  OF  METALS 

.Sow  York 

London 

1917 

191S 

1910 

1917 

1918 

1919 

RS   702 

101 

125 

M  6S2 

44   350 

48  438 

85.716 

101 

125 

37.742 

88  082 

101 

125 

36  410 

*8  1^1 

April 

95  346 

101 

125 

36  963 

74  74S 

99  505 

107 

135 

37  940 

48  980 

76.971 

99  500 

79.010 

99.625 

85.407 

100  292 

100  740 

101    125 

87  332 

101    125 

Not 

S-S  891 

101    125 

Dec 

85.960 

101    125 

YMr 

«1    417 

96  772 

10  851 

47   S16| 

New  Y'ork 

London 

Electrolytic 

.'itand.ird 

Elpctrolytlr 

1918 

1919 

1918 

1919 

1918 

1919 

23  500 

(a) 

110  000 

92  238 

125  000 

106  619 

16   763 

110  000 

78  700 

125   000 

14.'<.'i6 

110  000 

76  821 

April 

1 5 . 246 

110  000 

77  300 

125  000 

23  50*1 

15.864 

110  000 

77.767 

125  000 

23  50(1 

no  000 

25  904 

119  913 

122.000 

26  000 

122  000 

137  000 

122  000 

122.000 

Dec... 

(O) 

118   447 

133  167 

Vear 

24  628 

11.5   530 

130  607 

(a)  No  Market. 


.NcwYo.k 

L,ondon 

1S18 

1919 

1918 

1919 

January   

85.500 
02  000 

(o) 

(<•) 

(0) 

(0) 

(a) 
(a) 
(o) 

97  702 
86  801 
67  934 

72  6<10 
72  500 

293.227 
311   525 
318  875 
329.905 
364  217 
331  925 
360  347 
380  900 
343  905 
335  ,643 
323  550 
267  736 

248  557 
223  963 

236  843 

225  275 

234  308 

t^pt«inber 

Av    yoar 

(a) 

330   138 

(a)  Noavcraitcc 


U-sd 

New    York 

St    I.iiuls 

London 

1918 

1919 

191S 

1919 

191S 

1919 

fi  7S2 

S   432 

6  r,s4 

6  316 

29  00 

37  227 

6  97: 

5.05; 

6   H'.". 

4.78< 

29  0<l 

28  675 

March.. 

7   201 

5  226 

7  09 

4  992 

29  00 

27  952 

April 

M»y 

6  7-; 

4  982 

6   70 

4  72: 

29  00 

6    SIS 

6.01! 

fi   70- 

4  77; 

29  00 

23. 852 

7  r,r 

7   51 

29  00 

July 

8  0.3: 

7  -:.i 

29  00 

8  05( 

7  7,V 

8  05( 

8  O.'K 

8  05( 

7  7.VI/ 

31    20 

December  . 

6  564 

6  324| 

Your 

7  413 

7222I 

30    10 

Spoiler 

New  York      1 

.«t     I.0MI1.      1 

l.ondoD 

1018 

1919 

1918 

I'M'. 

1918 

1919 

7  836 

7  272 

7  r.r.i 

7  922 

-.1    0<H1 

56  046 

7  814 

6  1123 

7  r,3:i 

6  273 

46  150 

March 

7  461 

6    150 

-.1    0<« 

38  500 

Aorll 
May 

6  890 

0  4r.5 

n  7i.'i 

6   114 

'.1    (HH' 

36   118 

7   314 

S  429 

7   114 

6  079 

-.4    niK! 

36  477 

8  021 

7  791 

'.4    0011 

July  . 

8  68« 

H    33H 

54   0.H1 

8    98.1 

Septomb-^r . 

g  442 

9  002 

54   flOO 

8   801 

8   451 

8    491 

8    141 

54    IOC 

December 

8.163 

7   81:i 

— 

56  05O 

Year 

8    IBQ 

7   «»0 

54    ISO 

.!«   1« 

3fl  no 
M  no 
in  w> 
3n  An 

3A   AO 


».ift  fi? 


^^  40 

.1.1  41 1 

.1.1  40 

.11  40 

M  40 

.14  40 


M  40 

:t4  40 

lA  40 

:»5  40 


N.   Y.    EXCH.t       JUMO  10     BOSTON  EXCH.t  Jane  10 


Am. 3m. Sec.  pi.,  A 

Am.  Zinc 

Am.  Zinc,  pf 


DatopltaJ  MID..  . 
Bethlehem  Steel... 
Butte  A  Superior. 
Butte  Cop.  A  ZiDC. 
Cerrode  Paaco. . 
Chile  Cop . 


Crucible  steel. 
Crurlble  Steel,  pf 
Dome  Mint^ 
Federal  M 


Gulf  States  Steel.. 

Homfstake 
Inspiration  Con 
International  Nickel 
Kennecott   . 
Lackawanna  Steel 
Mexican  Petrol. 
Miami  Copper 


Nev.  ConBOt 
Ontario  Mln 
Ray  Con 
Republic!  AS  .co 
Republic  I. AS.,  pi 
8t    Jo8epb  Lead 
Hl06»-Shenield. 
TenneaBeeC.  AC 
U.  S.  Steel,  com 
U.SSt«ei.pf 
Utah  Copper 
Va    Iron  C    A  C 
WorthlngtOD  Pump 


BOSTON  CURB*  June  10 


boston  Ely  . 

Boston  A  Mont., 
Butte  A  Lon'n  Dei 
Calaveras  . 

Chief  Con 

Contact 

Cortei 

Crown     Reserve 
Crystal  Cop 


FaK'« 


9  A  Blue  Bell 
Cop 
GadJ>den  Cop 

Houghton  Copper. 
Intermountaln 
Iron  Blossom. 
Iron  Cap 


Mexican  Nfetnls. 
Mines  of  America 
Mojave  Tungsten 


SAN  FRAN.' 


Alta 

Andes    

Best  A  Belcher. 

Caledonia 

ChalloDKc  Con. 
Confidence. ,  .  . 
Con.  Vlrstnla. . 
Ooiilrt  A  Curry 
Hale  A  Norcroes 
Jacket-Cr.  Ft. 

Mexican 

Occidental   . . . 

Ophir     

Overman     

Savaifp     

Sierra  Nevada 
Union  Con   . 
Utah  Con 
Belmont 
Jim  Hmler   ... 
MucNamara  .. 

Midway     

Mrnt  -Tonopab 
North  Star     .      . 

Rescue  Kula 

Wr«  End  Con. 
Atlanta  . 

Booth      

Comb.  Frae 

Florrncr 

Jumtm  Extension 
Krwnnaa 
Nevada  Hllbl 
Nevada  Packanl 
Round  Mountain.. 
Sliver  rick 

While  r.ipw 

COLO.  SPRtNC.S 


Adventure. . 
Ahmeek. . . . 
Algomata. . . 


Centennial 
Copper  Range 
Daly  West 


Helvetia 

Indiana 

Isle  Royale 

Keweenftw 

Lake   

SaUe 

Mason  V^alley. . 

Mass 

Mayflower.    ... 

Michigan 

Mohawk 

New  Arcadian. 
Cornelia. . 


North  Butte. 


Old  Dominion.  . 

Osceola 

Qulncy 

St.  MarysM.L. 

Santa  Fe 

Seneca 

Shannon 
Sbattuck-AriB  . 

So  Lake   

So.  Utah 

Superior     . 


Victoria 
Winona 

Wolverine 


N.  Y.  CXmBt 


Butte  A  N.  Y. 

Butte  Detroit 

Caledonia 

Calumet  A  Jerome. 
Can.  Cop.  Corpn   . 


(lecla  Mln 
Howe  Sound 
Jerome  Vcrde. 

t.ouistana 

Mafima 


Mother  Lode  . 
NiTon  Nevada . 
<ihloCop 


standard  S.  L 


Ton.. pah  Divide.. 

Ton.M'ah  E\      . 

Trlbulllon 

Troy  Arliona   . . . 


.if 


,ir 


\danac. . 
llallcy 
Kravcr  Coo 
Conlairas.  . . . 


t  At  n-pofled  by  W    P   Royder  A  Co 


f'mvion  Con 

4  .n  ' 

Flklonlun     . 

K\  Pmm 

18 

flnld  Sovorclun.. 

t   02 

fjoldcn  ("yclo 

i   67 

It 

laabclU           

04I 

Marr  McKliumr. 

98) 

rnltrd  flnld  M 

<5 

Vindicator 

Tn-th.-w.v 

wetilftiifer-Lor. 

I^avldnon 

Home  Exten 

liotrc  I..ake 

Ilnillnirrr     ..    .  . 
Mcintyre 


wrar 


Porru   Crown.. 


nid  pr|r<«.    f  Cloatns  prices,  t  LMt  quotations. 
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SHEETS— Quotations  are 
,  also  the  base  quotatii 
Large 
Mill  Lots 
Blue  Annealed    Pittsburgh 

No.  10   3  55 

No.  12 3  60 


No.  14 3  65 

Black 
Nos.  18  and  20...        4   15 

Nos.  22  and  24 4  20 

No.  26 

No.  28    

Galvam»ed: 


Louis 
4  64 
4  69 

4  74 

5  24 


No.  10 


No.  14   

Nos  18  and  20. 
Nos.  22  and  24 
No.  26 


4  35 

4  70 
4  80 

4  80 

5  10 
5  25 
5  40 
5  70 


4  57 

4  62 

4  67 

5  17 

5.22 
5  27 
5  37 

5.72 
5  82 
5  82 


6  75 

6  80 

6.95 

7  05 


7  30 
7  60 
7  75 
7  90 


One 

I'r.  Ago 


6  25 
6  30 
6  40 


5.50 
5  55 
5  60 
5  90 
5  05 
5  20 
5  50 


STEEL  RAILS — The  following  quotations 

and  Chicago  for  carload  or  larger  lots.    For  less  than 

charged  extra: 


per  gross  ton  f.o.b.  Pittsburgh 
load  lots  5c.  per  1 00  lb.  is 


Standard  bessemer  rails 
Standard  openhearth  ra 
Light  rails,  8  to  10  lb  . 
Light  rails,  12  to  14  1b. 
Light  rails.  25  to  45  lb. 
'Per  100  lb. 


' Pittsburgh  — -^ 

Current  One 

Year  Ago 
$45  00  $65  00 

67  00 
3  36* 
3  09* 
3  00* 


47  00 
2  58t* 
2  54* 
2  45* 


Current 

$45  00 
47  00 
2  83i* 
2  79* 
2.70* 


One 
Year   .-\go 
$65  00 
67  00 
3  36J* 
3  09* 
3  00* 


TRACK  SUPPLIES— The  following  prices  are  base  per   100  lb.  f.  o.  b.  Pitts 
burgh  for  cajload  lote,  together  with  the  warehouse  prices  at  the  places  named: 


Current         Ago  Chicago  St.  Louis  cisco 
Standard  railroad  spikes,  A" 

in.  and  larger $3.35  $3.90  $4  27  $4.44  $5.65 

Track  bolts 4  35           4  90  5   17  Premium  6.65 

Standard  section  ancle  bars.       3  00            3  25  4  22  Premium  4.60 


STRUCTURAL     MATERIAL 

mill,  Pittsburgh,  together  with  tl 
places  named: 


-The    following  are  the   base    prices   f.    o.   b 
:  quotations  per  100  lb.  from  warehouses  at  the 


Beams,  3  to  I5in  .. 
Channels,  3  to  1 5  in 
Angles,  3  to  6  in.  \  i: 

thick   

Tees.  3  in.  and  large 
Plates   


Mill 
Pitts- 
burgh 
$2  45 

2  45 

2  45 
2  45 
2  66 


Ago 
$4    195 


. —  New  York  — , 
Cur- 
rent 
$3  47 
3  47 

i  47 
3  52 
3  67 


Louis 
$3  54 


3  54 
3  54 
3  54 


cago 
$3  47 
3  47 

3  47 
3  47 
3  67 


The 


STEEL    SHEET    PILING 

Pittsburgh,  with  a  comparison  of 
Current 
$2.55 


following    price  is  base  per   1001  b. 
month  and  a  year  ago: 
Month  Ago  One  Year  Ago 

$2.55  $4-5 


RIVETS— The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

—  Warehouse  - 


,-Ne 


•York  — 

Mill         Cur-        One        Chi-         St. 

Pittsburgh    rent  Year  Ago  cago      Louis 

l-in.  and  larger $4.20       $5  05     $6  095     $4  72     $4.79 

CONE  HEAD  BOILER 
i  in.  and  larger 4  30         5    15       6   195       4  82 

1  andH 4  45  5  30       6  345       4  97 

J  and  A 4  70         5  55       6  695       5  32 

Lengths  shorter  than  I  in.  take  an  extra  of  50c.     Le 

2  in.  take  an  extra  of  25c. 


San 
Fran- 
cisco 
$6.70 


4  89       6  80 

5.04       6.95 

5.29       7.30 

igths  between  1 


Dallas 
$6.75 


egular    grades   of  bright    and 

New  York 
and  St.  Louis 

Galvanieed  iron  rigging + 1 25^ 

Galvanized  cast  steel  rigging 7|% 

Bright  plow  steel        35% 

Bright  cast  steel  22!'^, 

Bright  iron  and  iron  tiller  5% 

cities  named: 

.  Louis      Denver        ingham 
$6  25         $8  50  $7  35 

6  40  8  75  7  60 


HORSE  AND  MULE  SHOES— Warehouse  prices  per  1001b 
Mill  Cin- 

Pittsburgh        cinnati 
Straight....      $5.75  $7  50 

Assorted 7  50 


Chicago 
$6  50 
6  50 


BAR  IRON  AND  STEEL  —Per  pound  to  large  buyers  at  mill,  Pittsburgh: 
Iron  bars  2  35c.  Steel  bars 2  35c. 

COAL  BIT  STEEL— Warehouse  price  per  pound  is  as  follows: 
Nev  York        Cincinnati       Birmingham       St.  Louis        Denver  Chicago 

$0.12  $0  I6i  $0  18  $0  19  $0  I8i  $0  I6i 


STEEL  AND  IRON  PIPE— The  following  discounts  are  for  carload  loU  f  o  b 
PittsburKh.  ba.-img  card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A  M  Bvpr'n 
for  iron,  both  dated  Mar.  2 1 ,  1 9 1 9.  "ry  ^.  ivi.  nyer  s 


1\  to  6  ... 
7to  12.... 
13  and  14 


J.  Jand  f. 


2i  to  4 
4  J  to  6., 
7  to  8  . 
9  to  12 


nUTTWELD 

Steel 

Iron 

Black 

Ga 

vanized                    Inches 

Black 

Per   Cent 

Per  Cent. 

Per  Cent. 

57! 

4-1                      Jtolj.... 
LAP  WELD 

39J 

23J 

50J 

38                     li 

24i 

9 

41                       IJ 

3U 

17 

32J 

18 

2Mo6... 

345 

21 

7  to  12... 

3U 

18 

BUTT  WELD 

EXTRA  .STRONG  PI^IN  ENDS 

\h\ 

29                   i.iandi. 

28J 

II 

51; 

39 

33i 

20 

56! 

«                      -■* 

39J 

24 

LAP  WELD. 

EXTRA  STRONG  PLAIN  ENDS 

1?= 

37                    li 

255 

lOi 

5li 

40                   H 

3U 

I7i 

50i 

.9                   2               . 

334 

20} 

if* 

33                     2i  to  4 

35i 

2il 

4H 

28                     4i  to  6   . 

34' 

22J 

7  to  8 

26» 

I4I 

9  to  12   .. 

215 

.       9} 

ouses  at  the 

plac 

BS  named  the  follow  ing  discounts  hold  for  steel  pipe 

i  to  3  in 
3J  to  6  i 


New  York 
47fc 


Cleveland 
46s% 
42!"i 


Chicago 
57%J 
53ra 


3  to  3  in.  butt  welded.  . 

3i  to  6  in.  lap  welded. . . 

Malleable  fittings.  CI; 

Cast  iron,  standard  sizes 


New  York  Clevela 

31%  3K 

27%  27}^: 

-s  B  and  C,  from  New  York  stock  se 
10%. 


:  list  plus  15%. 


NUTS — From   warehouse   at  the  places  named,  on  fair-sized  orders,  the  follow- 
ing amount  is  deducted  from  list: 

. —  New  York  —  . —  Cleveland  — .    . Chicago  — •« 

Current         One  Current         One    Current      One 

■i  ear  Ago  Year  Ago  Year  Ago 

Hot  pressed  square. .      $0  25         $1    00         $1   90         $1.40       $2  00       $1   05 
Hot  pressed  hexagon.    .25  1 .  00  1 .  90  1 .  20         2  00  85 

Cold  punched  square...    2  25  1.00  I   90  .75  1   30  I   50 

Cold  punched  hexagon.    2  25  I   00  I   90  .75  1.30  I !  50 

Semifinished  nuts  sell  at  the  following  discounts  from  list  price: 

Current  One  Year  Ago 

New  York 50-10%  40% 

Chicago    50%'  50% 

Cleveland 60-10-10%  60% 

MACHINE  BOLTS— Warehouse  discounts  in  the  following  cities: 

New  York     Cleveland  Chicago 

I  by  4  in.  and  smaller  60%  50%  50-10% 

Larger  and  longer  up  to  I  in.  by  30  in 50%  40%  40-10% 

WASHERS — From    warehouses   at   the   places  named  the  following  amount  is 

dedu<ted  from  list  price: 

For  wrought-iron  washers: 
New  York $2  00        Cleveland $3  00         Chicago $2.25 

For  cast-iron  washers  the  base  price  per  ICO  lb.  is  as  follows: 
New  York $6  00         Cleveland $3  75         Chicago $4.00 

CONSTRUCTION  MATERIALS 


ROOFING  MATERIALS— Prices  per  ton  f .  o.  b.  Nc 


Tar  felt  ( 1 4  lb.  per  square  of  1 00  sq.ft.) . 

Tar  pitch  (in  400-lb.  bbl.) 

.\sphalt  pitch  (in  barrels) 

Asph;dt  frit  


Carload  Lots 
N,  Y.  Chicago 
$52  50 
16  00 
36  00 
67  50 


$52  00 
19  00 
36.00 
67.50 


York  and  Chicago: 

Less  Than 
Carload  Lots 
N.  Y.  Chicago 
$53  00  $53  50 
20  00  17.00 
41  50  41.50 
72  00       72  00 


PREPARED  ROOFINGS— Standard  grade 
nails  and  cement,  costs  per  square  as  follows) 
San  Francisco: 


ubbered   surface,   complete    with 
N'cw  York,  St.  Louis,  Chicago  and 


l-Ply  ■ 


Lcl. 


2-Ply 


l.cL 


3-Ply  - 


l.cL 


$1.60 

$1   70 

$1.95 

$2  05 

$2.30 

1.45 

1   50 

1   75 

1   80 

2  05 

No.  I  grade $1    35 

No.  2  grade 1 .  20 

Asbestos  asphalt-saturated  felt  (14  lb.  per  square)  costs  $5.00  per  100  lb. 

Slate-surfaced  roofinE  (red  and  green)  in  rolls  of  108  snft.  ccwts  $1.80  per  roll 
in  carload  lots  and  $2.05  for  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $5.00  per  square  in  carloade,  $5.25  in 
smaller  quantities,  in  Philadelphia. 
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HOLLOW  TILE— 

St.  P.nul 
Senttle 

hce  Anrrf  l(*s*      

New  Orleans     

•  F  o  V.   f.irtnry.  4.  8 


LUMBER— I-rire  pi  r  .M  in  carload  I.. 


.— 8  I  8-In.  X  20  Ft.  and  Vndcr- 


BostoD 

Kansas  City. 

S.BttIe    

New  Orleans. 
St.  Paul   . 
Ornvpr. . . 
AtlaoU     .    . 
Montreal  . 
Detroit. 


Boston 

Kansas  City. 

Seattle     

New  Orleans . 
.Paul 


t46  SO         $43.00 
40  25  42. iO 

20  50  20  50 

35  50  (No.  I) 


50.00 
44  00 
37.50 


36  50 


tVnviT 
Atlanta     . 

I.'>9  Anc- 1  ; 
Montreal 


. ..  $50  00 
52  75 
20  50 
40.00 
51  50 
45  CO 
33  00 

60  00 
•  price  of  fir  is 


$45  00 
42  2> 
20  50 


$45  00 

50  75 
20.50 


.Spruce 
t46  00 
42.25 
20  50 


S40  00 
59  75 
20.50 


35  00 
45  00 
.rk,  $34; 


12  X  12-In. 
20  Ft.  and  Under 

P.  Fir 

{52  00         }46.00 
45   50  13  25 

20  50  20  25 

40.00  (No.  I) 
57  00  55  00 

49  00  39  00 

.:8  00         

38.00 

45.00         

2-In.    T.  and  Gr. 
10    In.    X    16   Ft. 


IV 
$45  00 
55  OJ 
20  50 
38.00 
51  00 
38  DO 
33  00 

60  00 


$48.50 
66  00 
20  50 


NAILS  ~lhcfc.llu»ingquutati. 
Mill 
Pittsburgh 
Vim  J3   25 

ut  .  4  45 


e  p«'r  keg  (rum  warehouse: 


.''an 
Chic......        Fr;.n  ■-c, 

$3  90  53  90 

5  50  6  00 


PORTLAND  CEMENT— These  prices  a 


New  York 
Jersey  City 
Boston 
Chicago .    . . 
IHttsburgh 
Cleveland 


Den 


2  .7 
2  57 
2  00 
2  05 
2  22 
2  67 


One  Month  Ak 
J2  45 
2  62 
2  57 
2  05 
2.15 


Note — Cnbarge  for  bags  is  generally  1 5c.  each.  60c.  per  bbl. 


lots,  without 

Dne  Yr:.r  Ago 

with  Bags 

»2  5. 


2  71 

2  84 

3  20 


LIME — Warehouse  pricts: 

Hydrated  per  Ton 
Finished  Common 


Ne 


•  York 


Kansas  City 

Chicago 

St.  Louis     

Boston     .  . 

Dallas  

San  Francisco 

.St.  Paul     

New  Orleans 

Atlanta 

Loe  Angeles - 

Denver   

•  200-11).  barrels,    t  Per  I80-lb.  bbl. 

Note— Refund  of  lOr.  per  bnrrel. 


$17  50 
21.00 

18  00 
22  00 

22  50 
2  25 

19  00 

23  00 


$14  50 
17  50 


imp  per  300-I.b.  Barrel 
'inisned  Common 

$2  90  $2  65 

2. 20* 

1    80-  1    10* 

1.75* 

3  65  3  30 

2  oo; 

I  60*  1   40* 

1.65« 

I  40* 

3  05t  2  80* 

2  5U* 


LINSEED  OIL-Thf  se  pri. . »  are  per  gallon: 

. —  NrwVork — .       Clev 

Current         One         Current 
Ycftr  Ago 
Uw  per  barrel...     $1  76         $1   55 
•-gal    cane I    89  I    65 


Year  .Ago 

$1  65 

I  80 


. Chicago  — . 

Current  One 

Year  Ago 
$1  78  $1  65 

I  98  I  75 


12J-lb.  keg 
i-lb.  can. 
Ulb.  cans  . 


Dry 
13  00 
13  25 
13  50 

15  00 

16  00 


In  O. 
14  50 

14  75 

15  00 

16  50 

17  50 


M  75 
13  25 
13  25 


In  Oil 
II  00 
II  25 
11.50 
13  00 
13  00 


1  cents  I 

cii^r. 
Dry 
and 
In  Oil 
13  00 
13  25 
13   50 

15  no 

16  no 


•  r  pound 

While — 

nt    I  Yr.  Ago 


Dry 

In  Oil 
10  50 

10  75 

11  no 

13  00 
13  00 


MINING  AND  MILLING  SUPPLIES 


HOSE 


2|-in. 


Fire 


Underwrite 
Common,  2|-i 

Air 
Firatnrad*         Second  Orsde 

t-in.  per  ft     $0  50  $0  35 

Steam — Discounts  from  List 
30%        .MecnnH  grade 40";        Third  grade 


Ftmt  mil 

"TEATHER  BELTING 
as  follo.s. 


Present  discounts  Ir-ini  list  in  the  following  cities  are 


Chi.  >. 
Bin.  . 
l>t. 

~RAWIIlnf.  I.AC  1%'. 
MANILA  RDPK 

for-v'"' ■>"■•• 

number  ol  f'et  (.( r  p... 

i-in,  4);    lin,  31;     l|  i«.  2  ('     10  m  . 

nmind  for  I-in.  and  larger,  in  WWVIi  r< 

h<-toii     »0  » 

New  York  JJ 

Cincinnati  2j 

Chicago  461 

.St.  Paul  " 

Ban  Franeisco  '* 


40^ 


'  lira:  white 

.  (  Ic.    The 

«  (I  ,  t-in  .  6; 

Foflui*  ing  is  price  per 

$0  29 


PACKING— Prices  per  pound: 

UulilH-r  and  duck  for  low-pressure  steam.  JO  95 

Asliestoa  for  high-pressure  steam 1 .  60 

Duik  and  rubber  lor  piston  packing I   00 

Flai.  regular      I    20 

Flaj.  walernroofed 1    60 

Coiiipr.  ase<)  .asbestos  sheet 1    00 

Wire  insertion  asbestos  sheet  I    20 

liubher  sheet .  60 

Rubber  sheet,  wire  insertion  80 

Rubber  sheet,  duck  insertion  50 

Rubber  sheet,  cloth  insertion  30 
Asbestos  packing,  twisted  or  braided  and  graphited,  for  valve  sK  trs  and 

stuffing  boxes    ■  ■  1    20 

Asbrstos  wiek,  J- and  I-lb.  balls  85 

REFRACTORIES— Following  prices  are  f.  o.  b.  works.  Pittsburgh: 


Chrome  briek      

Chrome  cement      .. 

Clay  brick,  1st  quality  fireclay 

Clay  brick,  2nd  quality 

Magnesite,  dead  burned 

Magnesite  brick,  9  x  4J  x  2J  in 
.Silica  brick 

.Standard  site  fire  briek,  9  x  4J  x  2}  in. 
I»r  1000. 

St   I.ouis— Fire  Clay,  $35  to  $50. 

Hirmingham— Fire  clay,  $40- $45;  silica 

Chicago-  Second  quality.  $25  p*  r  ton. 


net  ton  $120  00  at  Chester.  Penn 
net  ton       65  00  .It  Cluster,  Penn. 
net  ton       40-30  at  Clearfield.  Penn 
net  ton       38-48  at  Clearfield.  Penn. 
net  ton      32  50  at  Chester,  Penn. 
net  ton       90  00  at  Chester.  Penn. 
net  ton      45-55  at  Ml.  Union,  Penn. 
The  second  quality  is  $4  to  $5  cheaper 

$40-$50;  magnesite,  $90;  chrome,  $120 


RAILWAY  TIES     For  fa 


San  Francisco Douglas  Fir—  Green 

San  Francisco Douglas  Fir — Creosoted 


orders,  the  following  prices  per  tie  hold : 

7  In   X  9  In.  6  In.  X  8  In. 

ial  bv  8 1-1   6  In.  by  8  Ft. 

I    48  133 

I   35  96 

2.72  I   92 


Prices  per  tie  at  Missouri  mills;   St.  Louis  prices  about  25c.  higher: 


Untreated  A  Grade  White  Oak 
6x8x8 
..  1      .  $0  70 


Untreated  A  Grade  Red  Oak 
6x8x8 

.  1 $0  55 


FLOTATION  OILS  —Prices  of  oils  for  flotation,  in  cents  per  gallon,  in  barrels. 
Chicago 


Pure  steam-distilled  pine  oil, 
sp  gr  0  925-0  94.  . 

Jew  York 
$0  68 

68 
45 
51 

24 

Bbl 

$0  71 

68t 
36 
68 

Carloads 

$0.69 

.66t 
.34 
.66 

Denver 
$     0  81 

Pure    destructively    distilled 
pine  oil 

Pine  tar  oil,  sp.gr.  1.02=1.035 

Crude  turpentine 

•Hnrdwood    creosote,    sp.gr. 
0.96  0.99 

.53-  68 
40-.  47 
53     63 

50     57 

•  F.o.b.  Cadillac,  Mich. 

COTTON  WASTE 


—The  followin'.:  prices  are  in  cents  per  pwund: 

Current  One  Year  Ago  Cleveland  Chicago 

t  OOto  13  00  13  00  16  50         12. OOto  16.50 

8  50to  12  00  10  00  13  00         Il50tol4  00 


WIPING  CLOTHS -Jobbers'  price  per  1000  is  as  full 


3ixl3J 
$52  00 
48  00 


I3>x20| 

$58  00 

50  00 


EXPLOSIVES— Price  per  pound  of  dynamite 
lb.  keg  for  black  powder: 

Low  Freesing        . Gelatin  — 

20^0  40^0 


all  lots  and  price  per  25 


New  York 
Boston 
Cin.iimiili 
Knns..is  (if 
New  Orlean 
Seattle 
Chicago 
St.   Paul 
St.   I,oni» 
Denver 
Dallas 
Los  Angelei 


$0  221 


.241 


261 


80% 
$0  31 


23J  (50%)        22l 


'3; 


281 
342 


Black 

Powdcl 

$2  40 

2  40 


2  45 
2  35 

2  60 


CHEMICALS 


SODIUM  CYANIDE -New  York  i.r 
3 lie;  St    l.oms.  3le 


!  is  30c.  per  lb  ;  Denver,  42c.;  Chicago, 


SODIUM  SULPHIDE-  In  New  York  the  price  per  pound  is  41c.  for  con- 
cent mled.  2.-  lor  er>si.il8.  The  SI.  louispriceis  6e.  for  2|c.  for  cr>-»tsl».  The 
Penver  price  is  )2o.  The  Chieapo  price  is  6e.  (or  eonecniratod,  3Jc.  for 
cryi-taN     Coiieentraled  comes  in  SOO-Mi.  drums,  the  er>Tilals  in  440-lb.  bbl. 


/INC  DUST     For  350  mch  the  N 

V  .    |l  n».r.  Me   .St.  I.ouis.  I  Ir  ,  I, 


tha 


lOr.  per  lb.;    Chicago. 


ALUMINUM  DUST -Chicago  prire  is  I  l0,H-rlb  ;  Denwr,  40c. 
MINERS'  LAMP  CARBIDE-  I'ri  es  net  f.o.b.  ears  at  narehoiuie  points. 

Union  Cameo  Union 

lOO-l.lv  Drums      lOO-l.b    Drums     25-Lh.  Drum 
n  Per  Ton  Per  Drum 


I'.asI  of  the  MiMiisippi,  North  of 


}I06  00 
115  50 

i;4  no 


$101  00 

no  50 

119  00 
121.00 
119  00 
124  00 


$1  52 

I  63 

I  74 

I  77 

I  74 

I  81 
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FIG.    1.      CHINESE    AT   WORK    WASHING    GOLD    FROM    THE 
RUBBLE   IN   THE    YANGTZE    RIVER 

Gold  Washing  on  the  Banks  of  the  Yangtze 


By  H.  K.  RICHARDSON* 


.4n  account  of  a  system  of  gold  recovery  which  is 
practiced  at  certain  seasons  of  the  year  on  the 
banks  of  the  Yangtze  and  its  tributaries.  The 
process  is  essentially  a  crude  form  of  placer  min- 
ing, and  home-made  riffles  are  used  to  catch  the 


native  gold,  which  is  afterward  amalgamated  tvith 
mercury  and  sold  to  the  local  dealers.  The 
industry  is  an  example  of  Asiatic  contentment  with 
long  hours  of  work,  small  profit  and  slow  returns, 
and    is    said    to    be    over    a    thousand    years    old. 


'T'Y  THEN  traveling  up  the  Yangtze  River  during 
\y\  /  the  low-water  stage,  one's  attention  is  at- 
T  T  tracted  by  many  mounds  of  pebbles  seen  on  the 
)anks,  as  soon  as  the  boundary  of  Szechuen  Prov- 
nce  is  passed.  These  mounds  consist  of  the  refuse  or 
;ailing  from  a  crude  type  of  placer  mining  which  is 
;arried  on  by  the  Chinese  peasantry;  and  the  gold 
vhich  is  recovered  comes  from  the  sand  which  under- 
ies  the  pebbles.  The  work  is  performed  only  during 
ive  or  six  months  of  the  year — from  December  to 
Vlay,  when  the  banks  are  uncovered  sufficiently  to  make 
he  operation  practicable.  A  general  view  of  one 
)f  these  banks  is  shown  in  the  accompanying  cut.  The 
river  finds  a  new  channel  each  year,  and  the  position 
)f  the  banks  varies,  consequently,  from  season  to  season. 


•105   Clowes  Terrace,   Waterbury,  Connecticut. 


Before  work  is  begun,  a  hole  is  dug  to  water  level 
and  a  framework  erected  on  one  side.  This  is  about 
6  ft.  wide  and  10  ft.  long,  and  is  made  of  four  wooden 
poles,  each  about  3  in.  in  diameter  and  mortised  to- 
gether. Narrow  bamboo  strips  are  placed  across  the 
framework.  These  are  about  ]  in.  wide  and  the  thick- 
ness of  the  wood,  and  are  accurately  fitted  together 
so  that  no  particles  of  gold  may  fall  through.  Alternate 
strips  are  placed  from  ^.,  to  J^  in.  below  the  others, 
so  that  the  surface  resembles  that  of  a  washing  board. 
This  portion  of  the  machine  is  a  triumph  of  Chinese 
skill  and  patience,  because  every  one  of  the  strips  must 
be  cut  and  planed  by  hand. 

The  framework  is  set  up  on  one  side  of  the  well,  the 
foot  being  held  down  by  stakes  and  stones,  and  the  upper 
end  supported  on  trestles.  The  surface  of  the  board 
inclines  about  30",  and  across  the  upper  end  is  placed 
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a  wooden  framework  supporting  a  sieve  or  basket.  This 
sieve  is  made  of  plaited  bamboo,  and  is  about  3  ft. 
in  diameter  and  1  ft.  deep.  The  cycle  of  operations 
is  as  follows: 

A  load  of  stones  and  sand  brought  from  the  diggings 
is  thrown  into  the  basket,  water  is  scooped  up  and 
thrown  over  this,  and  the  basket  is  then  given  a  shak- 
ing and  rotary  motion.  The  water  and  the  black  gold- 
bearing  sand  wash  through  the  sieve  and,  spread  by 
the  fender,  roll  down  the  inclined  surface  of  the  board. 
The  heavier  particles  of  sand,  together  with  the  gold, 
find  lodgment  in  the  little  troughs,  and  the  pebbles  are 
washed  away  by  the  water.  The  washing  is  repeated 
three  times.  The  contents  of  the  basket  are  then  dumped 
on  the  stone  pile. 

The  fine,  black,  gold-bearing  sand  is  collected  from 
the  giooves  from  two  to  four  times  a  day,  or  whenever 
they  are  full,  and  the  gold  is  finally  recovered  by  means 
of  mercury.  In  this  phase  of  the  process  the  sand 
is  taken  up,  a  pinch  at  a  time,  placed  in  the  palm  of 


<I.INi;i>    lUFFI.K    U.SED    To 
OOI.n  FRO.M  TTfK  SANTiS 


VF.lt    Till-; 


the  hand,  and  examined.  When  gold  is  seen,  a  little 
ball  of  mercury  amalgam,  held  between  the  thumb  and 
first  finger  of  the  disengaged  hand,  is  applied  to  the 
spot,  and  the  speck  is  ab.sorbed.  All  the  sand  is  gone 
over  in  this  manner.  The  resulting  amalgam  is  sold  to 
the  village  silversmith,  who  distills  the  mercury,  pays 
for  the  gold,  and  returns  the  mercury  to  the  washers. 

The  stone  pile  shown  in  the  background  of  Fig.  1 
consists  of  the  gravel  and  stone  which  have  been  treated. 
A  crew  consists  of  five  men — one  at  the  washer,  three 
men  digging  and  carr>ing,  and  one  worker  recovering 
the  gold  from  the  sand.  Information  obtained  from 
various  sources  revealed  the  fact  that  the  seekers 
make  only  enough  out  of  the  work  to  pay  living  ex- 
penses— less  than  100  "ca.sh"  per  day.  At  the  usual  rate 
of  exchange  2500  "ca.sh"  are  equivalent  to  $1  (gold). 
The  recover>'  per  crew  of  five  men  is  less  than  500  "cash" 
per  day.  This  means  that  five  men  recover  leas  than  20c. 
worth  of  gold  during  a  working  day  of  from  sunri.se  to 
sunset.  This  is  probably  an  outside  figure.  This  cla.ss 
of  workers  constitutes  a  floating  population,  and  can  sub- 
sist on  15c.  per  day  per  crew  of  five. 

To  make  the  return  noted,  the  crew  probably  handles 
at  least  from  three  to  four  tons  of  stone,  so  that  the 
recovery  is  about  5c.  worth  of  gold  per  ton.  The  method 
i.s  practiced  on  many  of  the  tributaries  of  the  Yangtze 
River,  and,  according  to  tradition,  is  about  «  thousand 
years  old.  As  the  amount  recovered  each  year  is  nearly 
the  .same,  it  is  likely  the  gold  is  being  washed  down 
from  an  area  near  the  soun-       f  the  river. 


Belgian  Iron  and  Steel  Output 

The  following  data  concerning  Belgian  iron  and  steel 
production  during  the  years  1913  to  1917  appeared  in 
the  May  1  issue  of  Iroyi  Age,  and  will  be  of  interest  in 
showing  the  effect  of  the  war  on  those  industries: 

In  1917  only  one  steel  plant  was  operating  and  only 
one  furnace  in  blast.  The  pig-iron  output  was  only  2460 
metric  tons  of  bessemer  and  5530  tons  of  steel-making 
fopenhearth)  iron.  The  total  output  of  finished  steel 
was  23,630  tons  and  of  finished  iron  51,620  tons.  The 
accompanying  table  gives  the  production,  by  years,  of 
pig  iron,  finished  steel,  and  finished  iron. 

IKOX  AND  STEEL  PRODL'CTIOM  OF  BELGILM  i 

In  Metric  Tons 


Year 
1913           .      ... 

2.484,690 

1914           

1,454.490 

1915       

68.150 

1916        

127.825 

1917 

7,990 

Finished 
Steel 

Fininhed 
Iron 

1.409,460 

866.350 

94.270 

61.900 

23.630 

304,350 
151.110 

38,090 
101,300 

51,620 

The  production  of  .steel  rails  fell  from  341,870  tons  ii 
1913  to  29,470  tons  in  1915  and  730  tons  in  1917,  and  of 
beams  from  175,210  tons  in  1913  to  5490  tons  in  1915 
and  60  tons  in  1917.  The  merchant-steel  output  is 
given  as  518,370  tons  in  1913,  as  36,680  tons  in  1915, 
and  as  3950  tons  in  1917.  | 


Gold  Production  of  Dutch  East  Indies^ 

Gold  is  found  in  Sumatra,  the  Celebes,  and  in  Dutch 
Borneo  in  beach  deposits,  alluvial  deposits.  Tertiary 
gravel  beds,  and  also  in  vein  deposits.  In  1914,  an 
ing  to  Consul  A.  E.  Carleton,  of  Batavia,  in  Comi 
Reports  of  May  29,  concessions  to  the  number  oi  .,o 
had  been  granted  for  prospecting  and  subsequent  work- 1 
ing  of  gold  and  silver  mines. 

According  to  a  government  report,  the  workir. 
the  gravel  beds  has  so  far  been  of  little  importanco. 
the  dredging  companies  have  also  met  little  success.  Tin 
natives  are  employed  to  some  extent  in  the  washing  ol 
river  sediment,  and  in  certain  parts  of  Sumatra  thej 
also  work  the  Tertiary  beds  in  a  primitive  way  by  tun 
nels.  The  larger  companies  confine  themselves  ex 
clusively  to  working  vein  deposits. 

It  is  understood  that  the  greatest  quantity  of  gold  i: 
produced  in  the  residency  of  Benkulen,  Sumatra.  Th' 
gold-mining  area  extends  sometimes  to  a  length  of  2 
miles,  and  this  is  specially  true  of  the  district  known  a 
Lebong,  which  lies  about  46  miles  north  of  the  tow 
of  Benkulen.  Water  power  can  be  employed  nearl; 
everywhere.  Some  mines  in  central  Sumatra  are  beia 
worked.  The  mines  in  the  Celebes  are  not  proving  a 
rich  as  those  in  Sumatra.  No  reports  are  at  hand  a 
to  the  production  of  gold  in  Dutch  Borneo. 

The  following  table,  published  by  the  Batavia  Mnrkt 
Rrpnrt  and  PriccK  Current  on  Feb.  12,  1919,  gives  th 
total  production  of  gold  in  florins  (the  normal  e) 
"hange  value  of  the  florin  is  $0,402)  from  1911  to  1011 
inclusive: 


6.4«4.SnO 

IM1.000 

1015 

4,IU.0OO 

\,6»8,noo 

1  4.'-,,  son 

I9l^ 

2.911.000 

5.047.000 

7f.il,000 

1917 

4,242.400 

6,775,700 

t.iH.iOO 

1918 

3.726.S00 

The  total  production  for  the  eight  years,  1911  to  19) 
inclusive,  was  38.913.200  florins  ($15,643,106)  for  S 
matra  and  8.867.600  florins  ($3,564,775)  f or  the  Celebt 
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Use  of  Concrete  in  Underground  Works 


Swelling  ground,  ayid  the  consequent  crushing  of 
shaft  timbers,  led  to  the  experiment  of  lining  a 
section  of  the  shaft  unth  reinforced  concrete.  This 
procedure  reduced  cost  of  maintenance  and  facili- 
tated ore  hoisting.  Concrete  is  also  used  for  lining 
underground  storage  bins.  During  the  time  that  the 
shaft  work  ivas  carried  on  it  toas  necessary  to 
exercise  great  care  to  prevent  injury  to  water  mains 
and    the   power   cable    situated    within    the   shaft. 


MINING  operations  of  the  Wallaroo  &  Moonta 
Mining  and  Smelting  Co.,  Ltd.,  at  Wallaroo, 
South  Australia,  are  carried  on  through  two 
vertical  main  shafts,  Taylor's,  2980  ft.,  and  Young's, 
about  2660  ft.  deep,  situated  1420  ft.  apart  on  the  same 
lode.  Levels  are  opened  at  inten^als  of  120  ft.,  measured 
vertically.  The  deepest  level  to  be  opened  from  Taylor's 
shaft  is  at  a  depth  of  2910  ft.;  at  Young's  the  bottom 
level  is  2550  ft.  from  the  surface. 

The  great  depth  of  the  main  workings  renders  special 
provision  for  ventilation  necessary,  and  an  extensive 
improvement  has  been  completed.  In  this  system  the 
currents  from  the  surface  traveling  through  the  down- 
cast (main)  shafts  are  regulated  by  numerous  doors, 
which  insure  supplies  of  the  cooler  air  at  the  working 
faces,  and  to  increase  the  circulating  volume  of  air 
three  old  shafts  have  been  deepened  and  equipped  at 
the  surface  with  electrically  driven  exhaust  fans  of 
large  capacity.  The  present  depths  of  these  ventilating 
shafts  are:  Boor's,  2310  ft.;  Office,  2070  ft,  and 
Hughes',  1470  ft.  Passes  through  the  worked-out  ground 
winzes  serve  as  thoroughfares  for  the  heated  air  from 
the  lower  workings  to  reach  the  inlets  to  the  fan  shafts. 

Ores  Occur  in  Separated  Lenses 

The  lode  course  is  fairly  continuous  for  a  length  of 
about  2000  ft.,  but  the  distribution  of  commercial  ore  is 
erratic,  the  mineral  occurring  in  lenses  separated  by  un- 
productive bars.  The  country  rock  is  a  metamorphic, 
micaceous  schist,  and  the  lode  material  consists  of  al- 
tered mica  schist  impregnated  with  quartz  carrj-ing 
chalcopyrite,  pyrite,  and  pyrrhotite,  the  ore  veins  vary- 
ing from  4  ft.  to  over  20  ft.  in  thickness,  with  an  aver- 
age stoping  width  of  about  9  feet. 

Both  the  country  rock  and  lode  material  swell  when 
exposed  to  the  atmosphere,  and  at  the  deep  levels,  al- 
though the  ground  is  usually  firm  when  first  opened, 
within  a  short  time  it  begins  to  expand,  this  movement 
being  sufficient  to  crush  ultimately  the  heaviest  sup- 
porting timbers,  and  these  have  to  be  frequently  re- 
newed in  all  the  more  important  workings. 

Providing  Underground   Storage   Offsets   Hoisting 
Restrictions 

As  a  consequence  of  the  constant  repairs  required 
to  the  timbers  lining  the  principal  shafts,  the  time  avail- 
able for  hoisting  and  sending  material  underground 
is  restricted.  Under  these  circumstances,  to  provide 
storage  for  the  broken  ore  near  the  shafts,  and  to  se- 


cure the  highest  practicable  efficiency  during  hoisting 
operations,  an  extensive  system  of  underground  storage 
bins  has  been  provided  at  both  main  shafts. 

The  relation  of  these  bins  to  the  shafts  and  the  gen- 
eral arrangement  is  shown  in  Fig.  1.  In  their  construc- 
tion winzes,  5  ft.  by  5  ft.  within  timbers,  were  sunk  be- 
ginning from  a  point  in  one  crosscut  at  such  an  in- 
clination that  they  can  be  equipped  at  each  level  with 
discharge  chutes,  emptying  either  into  the  shaft  haul- 
ing bin  from  which  the  skips  are  loaded,  or  into  the 


From  Chemical  Engineering  and  Mining  Review.  Feb.  5,  1919. 
Prepared  by  members  of  the  staff  of  the  Wallaroo  &  Jloonta  Min- 
ing and  Smelting  Co.,  South  Australia. 


F70.     1        GENRRAI.     ARRAXGEMEXT     OF     UXDERGROUXD 
ORE    BIXS 

next  bin  below.  The  original  practice  was  to  remove 
the  timber,  leaving  the  ground  unsupported,  but  it  was 
found  under  these  conditions  the  sides  caved  so  badly 
that  it  was  necessary  to  devise  a  method  of  securing 
them.  A  number  were  lined  with  circular  steel  tubing, 
3  ft.  6  in.  in  diameter,  the  space  between  the  tubes  and 
timber  being  tightly  packed  with  waste  rock.  These 
tubes  were  rolled  from  i-in.  plate,  reinforced  with  heavy 
angle  iron,  and  made  in  two  sections  for  convenience  in 
handling.  They  gave  generally  satisfactory  results, 
but  later,  owing  to  the  scarcity  and  heavy  cost  of  suit- 
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able  plates,  the  bins  were  lined  with  cement  cone  ?te,  a3 
shown  in  Fig.  2. 

Through  experiment  it  was  ascertained  that,  for  the 
concrete  lining  successfully  to  resist  the  abrasive  ac- 
tion of  the  coarse  ore  tipping  into  an  empty  or  partly 
empty  bin,  it  was  expedient  to  u.-ie  a  fairly  rich  mi.xture. 
The  mi.xture  was  composed  of  one  part  of  cement,  two 
parts  of  sand,  and  three  parts  of  rock  crushed  to  pass 


PLAN    SHOW  INC' 
TIMBERED   ORL  BIN 


SECTION     SHOWINO 
TIMBERING  IN  ORE  BIN 


SECTION    SHOWINO 
CONCRETE  LINING  ORE 
BIN 


must  frequently  be  renewed.  Usually  after  six  or  seven 
years,  however,  the  movement  of  the  surrounding  rock 
gradually  decreases,  although  in  some  portions,  where 
the  ground  is  divided  by  fault  planes,  the  swelling  action 
is  prolonged,  owing  to  the  divisions  in  the  rock  allowing 
air  and  moisture  to  penetrate  further  into  the  sides  of 
the  shaft.  The  shafts  are  timbered  with  sawed  Tas- 
manian  hardwood  sets,  lathed  with  round  Australian 
eucalyptus,  the  ordinary  sets  being  9  in.  by  9  in.,  where- 
as the  principal  timbers  in  the  opening-out  sets  at  the 
levels  are  12  in.  by  12  in.  square. 

The  successful  application  of  concrete  to  other  pur- 
poses having  shown  its  suitability  for  supporting  ex- 
cavations, at  Taylor's  shaft  a  section  of  the  timbers 
about  40  ft.  high  was  reinforced  with  cement  concrete. 
This  work  was  carried  out  above  the  2430-ft.  level, 
where  a  slide  enters  the  shaft,  making  the  ground  so 


PLAN   SHOWING 
CONCRETE  LINING 
ORE  BIN 


I.ININi;    nF    INDERGRorXD    OKK    lilNS 


a  2-in.  ring,  and  the  minimum  thickness  of  the  concrete 
is  about  10  in.  With  this  method  the  bins  were  made 
5  ft.  in  diameter,  the  forms  being  constructed  in  three 
segments,  as  shown  in  Fig.  3,  and  the  timbers  used  to 
secure  the  sides  during  sinking  were  removed,  the  con- 
crete supporting  the  ground.  When  the  forms  were 
taken  out  several  weeks  were  allowed  for  the  lining  to 
dry  before  placing  the  bin  in  use. 

As  already  stated,  the  repairs  due  to  the  .swel''ng 
ground  are  particularly  heavy  in  connection  with  the 
main  shafts,  and  for  a  considerable  period  after  b>  ac- 
tion  is  constructed   a   large  proportion   of  the   timbers 


FIG.  3   KORMS  rSED  IN'  roNCRETINO  rNPERGROfXD 
ORB  BINS 

heavy  that  almost  constant  repairs  to  the  timbers  had 
been  needed  since  this  section  was  constructed,  about 
seven  years  ago.  As  a  result  of  the  side  pressure,  the 
shaft  had  been  forced  nearly  18  in.  out  of  alignment, 
which  necessitated  removing  the  old  timbers  as  well  as 
sufficient  ground  behind  the  sets  to  give  room  for  the 
concrete  and  to  allow  for  the  straightening  of  the  shaft. 
The  new  timbers  were  erected  in  the  position  required 
to  make  the  shaft  properly  vertical,  and  these,  lined 
with  hoards,  served  as  forms.  Owing  to  the  nature  of 
the  rock,  it  was  practicable  to  remove  only  one  set  of 
old  timber  at  a  time,  and  as  soon  as  the  new  frame  was 
in  position  this  was  filled  with  concrete  consisting  of 
one  part  of  cement,  four  jiarts  of  sand,  and  four  parts 
of  rock  cru.'^hed  to  pass  n  2-in.  ring.  These  were  sent 
underground  in  separate  lots,  mixed  at  the  nearest  levil, 
and  passed  to  the  required  points  through  wooden  pipes. 
For  reinforcing,  old  drill  steel  was  used  for  vertical  bars, 
and  strands  of  worn-out  hoisting  rope,  previously  an- 
nealed, as  horizontal  binding.  The  arrangement  is 
shown  in  Fig.  4. 
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The  added  strength  obtained  by  using  concrete  is  at 
least  15  times  that  of  the  Tasmanian  hardwood  sets,  and 
the  ground  is  also  protected  from  the  effects  of  the  at- 
mosphere and  moisture,  which  should  materially  assist  in 
preventing  movement. 

The  rock  removed  at  the  eastern  end  of  the  shaft  had 
to  be  taken  out  without  blasting,  and  the  utmost  care 


FIG.  4.  PLAN  AND  SECTION  OF  SHAFT,  SHOWING  METHOD 
OF  REIN'FORCING  MAIN  TIMBERS  WITH  CONCRETE 

exercised  to  prevent  injury  to  the  electric  cables  con- 
veying power  to  the  drainage  pumps,  and  disturbance 
of  the  air  and  water  mains.  To  provide  the  required 
output,  it  was  necessary  to  continue  using  the  shaft  for 
general  hoisting  purposes,  and  the  renewals  and  con- 
creting were  carried  out  during  the  week  ends,  when 
mining  operations  were  suspended. 


Keystone  Copper  Mining  Co. 

Special  Correspondence 

The  property  of  the  Keystone  Copper  Mining  Co., 
consisting  of  16  claims,  situated  about  tv\-o  miles  from 
Johnson,  and  east  of  the  Arizona  United  Mining  Co. 
in  the  Johnson-Dragoon  mining  district,  Cochise 
County,  Ariz.,  has  passed  from  the  class  of  a  prospect 
to  that  of  a  mine  ready  to  produce  copper.  The  orebodies 
which  are  found  in  the  western  part  of  the  district 
extend  as  far  east  as  this  property. 

The  main  shaft  has  been  sunk  635  ft.  It  is  a  two- 
compartment  shaft,  perpendicular,  and  well  timbered. 
Beginning  at  the  third  level,  stations  and  ore  pockets 
have  been  cut,  100  ft.  apart.  These  have  been  well 
timbered  and  completed  ready  for  use.  From  close 
obser\^ation,  it  appears  that  the  company  adopted  the 
"safety-first"  plan  when  sinking  was  started. 


n  drifting  north-east  from  the  shaft  on  the  third 
level,  ore  was  struck.  This  was  followed  60  ft.  on  the 
hanging-wall  side.  At  this  point  the  vein  was  crossed 
by  another  vein.  No  development  work  has  been  done 
on  this  vein  as  yet,  but  on  the  first  one  mentioned  a 
raise  was  run  25  ft.,  a  winze  sunk  50  ft.  and  a  cross- 
cut run  26  ft.,  which  has  not  struck  the  foot  wall.  The 
ore  in  all  these  places,  which  is  a  sulphide,  has  averaged 
better  than  3i%  copper. 

On  the  fourth  level  the  ore  is  of  the  same  character. 
Vvrj'  little  work  has  been  done  at  this  point,  so  the 
extent  of  the  vein  is  undetermined.  On  the  sixth  level 
a  lod-oxide  ore,  running  10%  copper,  has  been  found. 
Tais  is  the  only  place  in  the  district  that  this  class 
of  ore  has  been  encountered.  At  present  the  company 
is  working  one  shift,  doing  development.  No  ore  will 
be  hoisted  except  what  is  necessary,  from  drifts  and 
raises,  until  the  mill  is  ready  for  operation.  This  mill 
will  be  of  100-ton  capacity,  using  concentration  and  flota- 
tion. Tests  are  being  made  at  the  present  time;  and, 
as  soon  as  the  plans  are  received  from  the  engineers, 
work  will  begin  on  this  concentrator,  which  will  be  the 
first  one  in  the  district. 

The  equipment  at  this  shaft  consists  of  a  30-hp.  hoist 
and  an  Ingersoll-Rand  belt-driven  compressor,  run  by  a 
40-hp.  gasoline  engine.    Ingersoll-Rand  Jackhamers  are 


THE    KEYSTONE    COPPER    MINE. 

used  for  all  underground  drilling,  larger  drills  being 
unnecessary,  as  the  formation  is  such  that  the  small 
drills  do  satisfactory  work.  Although  the  ground  is 
soft,  it  needs  few  timbers. 

The  Miller  incline  shaft  on  the  O.K.  claim  of  this 
company  is  down  375  ft.  At  150  ft.  from  the  surface 
this  shaft  runs  into  a  high-grade  sulphide  copper  ore, 
which  has  been  continuous  from  that  point  to  the 
present  depth.  Owing  to  a  break  in  the  machinery,  this 
property  has  been  shut  do\vn  for  the  last  two  months. 
The  shaft  will  be  sunk  to  a  greater  depth.  All  ore 
taken  out  of  iue  Miller  shaft  has  been  shipped  to  the 
smeltery  and  gave  good  returns.  On  resumption  of 
work,  the  ore  will  be  stored  on  the  dump,  and  as  soon 
as  the  copper  market  returns  to  normal  it  will  be 
shipped.  This  shaft  is  equipped  with  a  gasoline  engine 
direct-connected  to  a  compressor.  An  air  hoist  is  used 
to  do  all  hoisting. 

W.  W.  Miller,  president  and  manager  of  the  company, 
is  in  charge,  and  has  direct  supervision  of  all  work. 
The  general  office  is  at  Newton,  Kan.  T.  C.  Miller  is 
secretary. 

Bntish  Import  Restrictions. — According  to  a  cable  dispatch 
from'  the  Consul  General  at  London,  dated  May  16,  zinc 
cxid?^.  which  is  included  on  the  British  list  of  restricted 
imports,  may  now  be  imported  up  to  SCi  of  1913  importa- 
tions, this  being  an  amendment  of  a  decision  already 
published. 
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Bauxite  Mining  in  Arkansas 


By  TOM  SHIRAS* 


ARKANSAS  produces  more  bauxite  ore  than  any 
l\  other  state  in  the  Union,  and  probably  as  much 
-Z.  A.  as  is  produced  by  the  rest  of  the  entire  world. 
The  latest  statistics  available,  prepared  by  Miss  H.  M. 
Gaylord,  of  the  U.  S.  Geological  Survey,  published  .June 
:21,  1918,  in  a  bulletin  on  bauxite  and  aluminum,  by 
Jame.s  JI.  Hill,  show  that  in  1917  Arkansas  produced 
506,556  long  tons,  valued  at  $2,724,007.  Georgia,  Ala- 
bama, and  Tennessee,  in  the  same  year,  produced  62,134 
long  tons,  valued  at  S395,051. 

The  American  Bauxite  Co.,  of  Bauxite,  Ark.,  in  Sa- 
line County,  operating  a  number  of  mines  in  the  vicinity 
of  Bauxite,   is  the  largest   producing  company   in   the 


itSK    iiy    THK    NlMRROrS    BAUXITE    MINR.S    IN"    THE 
AMKIMCAN    BAIWITE  CO.    PROI'ERTY 

state.  Modem  and  efficient  methods  are  employed  in 
every  department,  and  in  looking  over  the  property  one 
is  immediately  impressed  by  the  fact  that  the  company 
is  more  than  a  mining  concern — it  is  an  institution 
operated  not  only  for  the  benefit  of  the  stockholders, 
but  for  the  benefit  of  the  employees  and  the  community 
a.s  well.  The  entire  property,  covering  several  thou- 
sand acres,  is  under  the  direct  management  of  Gen.  .1.  R. 
Gibbons,  a  pioneer  in  the  bauxite  industry  in  Arkansas. 

Bauxite  is  not  a  town,  hut  a  community,  consisting  of 
a  number  of  villages  scattered  over  the  company's  hold- 
ings. The  hou-'es  occupied  by  the  employees  are  owned 
by  the  company.  They  are  neat,  modern  cottages. 
equipped  with  electric  lights,  water,  natural  gas,  and 
telephones,  and  are  rented  at  low  rates.  The  company 
maintains  one  of  the  most  modern  hospitals  in  the  state; 
and  its  moving-picture  theater  compares  favorably  with 
similar  places  of  entertainment  in  larger  cities.  A 
bank  and  a  number  of  business  hou.ses  are  also  situated 
at  Bauxite,  but  arc  not  operated  by  the  company. 

Between  400  and  "jOO  men  are  employed  in  the  various 
departments  on  the  property.  When  operations  are  be- 
ing carried  on  to  capacity,  the  employees  on  the  pay 
roll  number  from  1100  to  1200. 

Besides  the  mines  and  plant,  the  company  owns  and 
operates  a  short-line  railroad,  known  as  the  Bauxite 
and  Northern  R.R.,  which  runs  from  Bauxite  to  Gibbons 
and  to  Bauxite  Junction,  a  distance  of  three  and  one- 
half  miles,  where  it  connects  with  the  Missouri  Pacific 


R.R..  over  which  the  ore  i*;  shipped.  The  output  of  the 
company  is  sold  to  the  Aluminum  Ore  Co.,  of  East  St. 
Louis,  and  to  various  other  consumers. 

The  orebodies  lie  in  a  blanket  formation  in  a  clay 
gangue.  and  are  mined,  by  the  open-pit  method,  with 
steam  shovels  and  pick-and-shovel  miners.  The  ore  is 
encountered  from  grass  roots  to  a  depth  of  150  ft.,  the 
deposits  being  from  1  in.  to  30  ft.  in  thickness.  The 
overburden  is  removed  with  steam  shovels,  teams  and 
scrapers.  Five  steam  shovels  are  employed  by  the  com- 
pany in  the  stripping  and  mining  operations.  The  ore- 
bearing  pits  or  mines  are  all  within  a  radius  of  two 
miles  from  the  plant.  Tracks  are  laid  in  all  the  pits, 
which  are  connected  with  the  plant  by  ground  trams, 
the  ore  cars  being  moved  with  locomotives.  All  ore- 
bodies  are  sampled  and  assayed  as  soon  as  encountered, 
to  ascertain  the  grade  before  mining  operations  are 
begun. 

The  treatment  of  the  ore  is  simple.  It  comes  from 
the  ground  in  pieces  weighing  from  a  few  ounces  to 
several  hundred  pounds,  and  is  crushed  to  a  maximum 
size  of  I2  in.  There  are  seven  Gibbons  crushers,  de- 
signed by  General  Gibbons,  and  four  big  gj-ratories, 
with  a  combined  capacity  of  2000  tons  a  day.  The 
crushers  are  driven  by  a  battery  of  gas  engines,  in 
which  natural  gas  is  used,  and  by  an  auxiliary  steam 
plant. 

The  product  from  the  crushing  department  goes  to 
the  dniing  department,  which  is  equipped  with  10 
rotary  driers,  5  x  60  ft. ;  two,  7  x  30  ft. ;  and  one  drier 
3i  X  30  ft.,  where  it  is  thoroughly  dried.  Natural  gas 
is  used  in  some  as  the  heat-producing  agent  and  pulver- 
ized coal  in  the  remainder. 

As  soon  as  the  product  is  dried  it  is  ready  for  the 
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market.  It  is  moved  from  the  drying  department  by  a 
Peck  carrier,  or  link-belt  conveyor,  to  the  foot  of  two 
inclines  that  lead,  respectively,  to  two  steel  ore-stonigc 
bins,  each  having  a  capacity  of  750  tons.  At  the  f' 
of  the  inclines  the  product  is  discharged  to  convex, 
belts,  one  leading  to  each  bin.  The  ore  is  loaded  into 
freight  cars  with  a  Giblx.ns  loader,  which  automatically 
distributes  the  load  evenly  to  all  parts  of  the  car. 

In  the  bulletin  previously  mentioned  and  published 
by  the  Geological  Survey  on  June  21,  1918,  James  M. 
Hill  says: 

"The  American  Bauxite  Co.,  Globe  Bauxite  Co.,  E.  I. 
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du  Pont  de  Nemours  Co.,  and  Republic  Mining  and  Man- 
ufacturing Co.  mined  bauxite  from  deposit-s  in  Saline 
and  Pulaski  counties.  The  largest  production  was  made 
from  the  deposits  near  Bauxite,  in  Saline  County. 

'"The  production  from  Arkansas  in  1917  showed  an 
increase  of  35%  over  the  production  in  1916,  and  it  is 
believed  that,  should  the  demand  arise,  the  Arkansas 
deposits  are  capable  of  much  greater  output  and  con- 


SHOWING  A  SECTION  OF   THE  DRYING   DEPARTMENT 

tain  considerable  reserves.  The  bauxite  mined  from  the 
Arkansas  deposits  is  of  high  grade,  as  is  shown  by  the 
fact  that  more  than  71  "Jc-  of  the  output  in  1917  was  used 
for  the  manufacture  of  aluminum,  nearly  19  ^f  for 
abrasives,  9^0  for  chemicals,  and  1%  for  refractories. 

"The  market  for  bauxite  in  the  United  States  is 
east  of  the  Mississippi  River,  the  largest  consumers 
being  in  or  near  the  cities  of  East  St.  Louis,  and 
Aurora,  111.;  Detroit,  Mich.;  Cincinnati,  Ohio;  Knox- 
ville,  Tenn. ;  Philadelphia  and  Erie,  Penn.;  Niagara 
Falls  and  New  York  City,  N.  Y.;  and  Boston,  Mass. 
Recently  a  number  of  municipal  and  industrial  water- 
works have  installed  small  plants  for  the  manufacture 


:ONVEYOR    WHICH    CARRIES    THE    PRODUCT    FROM    THE 
CRUSHING  TO  THE  DRYING  DEPARTMENT 

)f  aluminum  sulphate  for  local  use  in  purification  of 
vater. 

!  "Bauxite  is  graded  according  to  its  chemical  compo- 
sition and  is  sold  to  the  consuming  industries  on  the 
)asis  of  analysis.  Apparently,  low  content  of  silica  and 
Itanium  is  essential  to  the  aluminum  industry,  but  the 
content  of  iron  can  be  fairly  high,  though  bauxites  low 
n  iron  and  titanium  are  preferred  by  the  makers  of 


alum  and  alum.inum  sulphate.  Makers  of  abrasive  ap- 
pear to  be  able  to  use  bauxites  of  lower  grade,  and 
containing  larger  proportions  of  silica  and  iron,  than 
are  permissible  in  bauxite  for  other  uses,  but  most 
abrasives  are  made  from  bauxites  low  in  iron  and  silica. 
The  bauxite  used  for  refractories  mu.st  be  low  in  iron. 

"The  prices  received  for  bauxite  in  1917,  as  reported 
by  producers,  ranged  from  $4.75  to  ,$10.50  a  long  ton. 
The  average  price  paid  for  the  whole  of  the  domestic 
bauxite  sold  in  the  country  M'as  $5.48  a  long  ton  at 
shipping  point. 

"The  bauxite  from  all  localities  in  the  United  States, 
though  it  may  vary  in  chemical  composition,  is  on  the 
whole  similar  in  general  appearance,  with  the  excep- 
tion of  the  'granitic  bauxite'  of  the  Arkansas  field.  The 
greater  part  of  the  American  bauxite  appears  to  be 
made  up  of  rounded  pebble-like  bodies  set  in  a  fine- 
grained matrix,  which  may  also  consist  of  small  rounded 
particles  which  may  be  as  fine  grained  as  the  finest  clay. 
The  pebble  or  pisolite  form  is  so  general  that  it  is  the 
conspicuous  characteristic  of  American  bauxite. 


li'lf 
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"There  is  only  one  way  to  determine  the  value  of 
bauxite,  and  that  is  by  chemical  analysis,  which  should 
show  total  silica,  alumina,  titanium  oxide,  iron  oxide, 
and  water.  Bauxites  of  commercial  grade  should  carry 
at  least  52%  alumina." 


Metallurgy  of  Quicksilver— The  ores  of  quicksilver,  unlike 
those  of  most  metals  that  are  won  by  smelting,  are  without 

If  Tp««  T^"^ '7^'%'°^"*^'  ^^'^o'-din?  to  F.  L.  Ransome  in 
Bull  666-FFV.  S.  Geological  Survey,  treated  at  the  mines, 
and  the  liquid  metal  is  shipped  as  a  finished  commercial 
product  in  iron  bottles  or  flasks  containing  76  lb  each  A 
moderate  heat,  about  360°  C,  is  enough  to  vaporize 'and 
decompose  cinnabar,  and  the  quicksilver  is  obtained  directly 
by  condensation  in  suitable  chambers  through  which  the 
fumes  from  the  furnace  are  conducted.  There  are  two 
classes  of  reducing  apparatus— furnaces  and  retorts.  In 
most  furnaces  the  ore  is  exposed  to  the  direct  action  of  the 
flame;  the  volatile  products  of  combustion,  ^vith  more  or 
less  dust,  mingle  with  the  vapors  of  sulphur  and  mercury 
driven  from  the  ore,  and  all  pass  together  through  con- 
densers. The  operation  is  in  general  continuous.  In  retorts 
on  the  other  hand,  the  ore  is  heated  in  a  closed  iron  vessel' 
out  of  contact  with  the  flame,  and  only  those  volatile  con- 
stituents that  are  released  from  the  ore  pass  into  the 
Z^L:''"''^'''-     ^"   '""^^   -*-^^   ^'^   operation   is 
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Transformers  for  Induction  Motors 


By  J.  B.  GIBBS+ 


IN  SELECTING  transformers  to  be  used  with  in- 
duction motors,  there  is  a  large  field  for  the  exer- 
cise of  good  judgment.  The  transformers  must  not 
be  too  small,  or  they  will  burn  out  when  the  motor  is 
loaded.  If  they  are  too  large,  there  are  unnecessary 
energ>-  losses  in  the  system  and  unnecessary  investment 
in  the  transformers.  So  it  is  important  to  know  what 
should  be  expected  of  motors  and  transformers  and  how 
to  group  them. 

Probably  the  most  common  case  will  be  where  a  motor 
wound  for  220  or  440  volts  is  to  be  run  from  a  power 
line  at  2200  volts.  Transformers  for  this  kind  of  serv- 
ice are  built  in  two  classes.  The  first  class  has  its 
low-voltage  winding  divided  into  two  parts,  which  may 
be  connected  in  series  for  220  volts,  or  in  parallel  for 
110  volts.  The  second  class  has  the  low-voltage  winding 
in  two  parts,  which  give  440  volts  when  connected  in 
series  and  220  volts  when  connected  in  parallel.  Fig.  ] 
shows  the  development  of  the  winding  of  a  transformer 
for  2200  to  440  or  220  volts. 

The  size  of  transformers  to  be  used  with  a  given 
motor  depends  on  several  factors.  According  to  the 
Standardization  Rules  of  the  American  Institute  of 
Electrical  Engineers  and  of  the  National  Electric  Light 
Association,  transformers  are  designed  to  have  a  tem- 
perature rise  of  55°  C.  above  the  surrounding  air  when 
carrying  continuously  the  load  indicated  on  the  name- 
plate.  The  reason  for  this  is  that  if  a  transformer  is 
situated  in  a  hot  place  (45"  C.  or  ll?.-  F.  is  taken 
as  the  standard  air  temperature),  and  loaded,  the  coils 
will  reach  45  -f-  55  =  100'  C,  which  is  as  high  a 
temperature  as  the  insulation  should  be  called  upon 
to  stand  continuously. 

A  motor  rarely  has  an  absolutely  uniform  load,  and 
short-time  peaks  much  above  the  rating  of  the  trans- 
formers will  be  harmless  if  the  load  between  the  peaks 
is  correspondingly  low.  Usually,  unless  the  installation 
is  important  enough  to  warrant  a  test  of  actual  load 
conditions,  the  best  that  can  be  done  is  to  estimate 
the  size  of  the  transformers  required  from  the  size 
of  the  motor,  and  then  to  inspect  them  at  intervals  for 
a  few  days  or  a  few  weeks  to  find  whether  they  are 
getting  too  hot.  If  any  doubt  exists  as  to  the  trans- 
formers to  use,  it  is  better  of  course,  to  err  on  the 
side  of  safety. 

Another  thing  that  sometimes  causes  uncertainty  is 
the  difference  in  the  way  of  rating  motors  and  trans- 
formers. Motors  are  always  rated  in  horsepower  or  in 
kilowatts — usually  in  horsepower — and  transformers 
are  always  rated  in  kilovolt-amperes.  With  direct- 
current  motors  the  product  of  the  volts  by  the  amperes 
gives  the  power  in  watts  actually  put  into  the  motor; 
but  with  alternating-current  motors  this  is  not  true. 
With  alternating-current  motors  the  product  of  volts 
by  amperc.«  must  be  multiplied  by  another  factor,  called 
the  "power  factor,"  to  give  the  watts.  That  is.  of  two 
motors  to  which  is  being  supplied  the  same  amount  of 
power  at  the  same  voltage,  one  alternating  current  and 
the  other  direct  current,  the  alternating  current  will 
require  more  current  than  the  direct-current  machine. 


And  as  it  is  current  and  not  power  that  heats  the 
transformers,  they  must  be  large  enough  to  take  care 
of  this  extra  current.  The  transformers  must  also 
supply  the  losses  that  take  place  in  the  motor  itself, 
which  makes  it  necessary  that  they  be  still  larger. 
Methods  for  approximating  the  correct  size  of  trans- 
formers for  various  conditions  are  given  in  a  subse- 
quent paragraph.  They  are  based  on  the  assumption 
that  the  motor  will  carry  about  full  load  and  will  have 
an  efficiency  and  power  factor  as  good  as  a  typical 
modem  induction  motor.  The  simplest  case  of  alter- 
nating-current motor  connection  is  a  single-phase  motor, 
as  shown  in  Fig.  2.  Two  wires  are  run  from  the 
secondary  of  the  transformer  through  fuses  and  a 
switch  to  the  motor.  Small  motors  are  usually  con- 
nected to  the  lighting  circuits  and  treated  as  a  part  of 
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FIG.    1    TO   S.      DIAGRAMS   OF   TRANSFORMER   A.N 

INDUCTION-MOTOR   CONNKCTIONS 

Kip.    1.     Upper  left-hand  corner:   diaKrnm  of  transformer  con 

n'ctions.      Fig.    2.      Lower    left-hand    corner:    diagram    of   slngle- 

pliase    motor   connected    to    transformer.      Fig.    S.      On    the   right: 

diagram    of    a    two-pha^e    motor    connected    to    two    transformers. 

the  lighting  load,  but  the  larger  sizes  are  likely  to 
cause  flickering  of  the  lights,  and  are  therefore  better 
run  from  separate  transformers.  Single-phase  motors 
are  built  in  sizes  ranging  from  a  small  fraction  of  a 
horsepower  up  to  about  ten  horsepower.  The  approxi- 
mate size  of  transformer  for  a  single-phase  motor  may 
be  found  from  the  formula, 

kv.-a.  nf  transfnrmrr  =  hp.  of  motor  X  1-25 
In  most  cases  where  power  is  required  it  can  be 
better  supplied  by  polyphase  motors  than  by  single- 
ph.nse  motors,  because  the  former  are  cheaper,  have 
better  operating  characteristics,  and  are  more  sturdy 
and  reliable.  As  a  nile.  the  larger  the  motor  the  higher 
will  be  both  its  power  factor  and  efficiency.  High-.speed 
motors  generally  have  better  power  factor  than  slow- 
speed  motors,  and  25-rycle  motors  have  better  power 
factor  than  corre.sponding  60-cycle  motors.  As  a  rough 
general  rule,  which  is  easy  to  remember,  it  may  be  siiid 
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that  each  horsepower  of  the  motor  rating  will  need 
one  kv.-a.  of  transformer  rating.  The  figures  given 
herewith  are  somewhat  closer  than  this,  but  in  order 
to  use  standard  transformers  it  will  often  be  necessary 
to  select  them  larger  or  smaller  than  indicated  by  the 
figures. 

Fig.  3  shows  a  two-phase  motor  connected  to  a  two- 
phase  line.  In  this  case  two  transformers  are  needed, 
as  shown,  and  the  size  of  each,  if  the  motor  is  small 
(say  25  hp.  or  less)  may  be  taken  as 

kv.-a.  of  one  transformer  =  hp.  of  motor  X  0-58 

For  large  two-phase  motors,  say  100  hp.  or  more,  the 

size  of  transformers  may  be  found  from  the  expression, 

kv.-a.  of  one  transformer  =  hp.  of  motor  X  0.46 

In  operating  three-phase  motors  from  three-phase 
lines,  there  is  a  choice  of  several  connections.  Fig,  4 
shows  the  open  delta,  or  "V"  connection,  which  is  fre- 


from  a  three-phase  3800-volt  line,  using  standard  2200- 
volt  transformers.  One  high-voltage  terminal  of  each 
transformer  is  connected  to  a  common  junction,  and 
the  remaining  three  terminals  are  connected  to  the 
three  line  wires,  as  shown.  The  size  of  transformers 
needed  is  the  same  as  for  the  delta  connection  given  in 
the  foregoing. 

Sometimes  it  is  desired  to  operate  two-phase  motors 
from  a  three-phase  power  line,  or  vice  versa.  The 
usual  connection  for  this  case  is  shown  in  Figs.  7  and 
b.  Two  transformers  are  needed,  and  the  three-phase 
side  is  provided  with  special  taps.  Fig.  7  shows  a 
two-phase  motor  connected  to  a  three-phase  line.  The 
"main"  transformer,  shown  at  the  left  in  the  sketch, 
has  a  lead  brought  out  from  the  middle  point  of  its 
high-voltage  winding,  and  this  lead  is  connected  to  an 
86.6%    tap   on   the   "teazer"    transformer.      The   other 
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FIG.    4.      THREE-PHASE   MOTOR 
CONNECTED    TO    TWO    TRANS- 
FORMERS  IN  OPEN   DELTA 


FIG-.    5.      THREE-PHASE    MOTOR    CON- 
NECTED   TO    THREE    TRANSFORMERS 
IN   CLOSED   DELTA 


FIG.    6.      THREE-PH.\SE    MOTOR    CON- 
NECTED   TO    THREE    TRANSFORMERS 
STAR  TO    DELT.\ 


quently  used,  especially  for  motors  of  the  smaller  sizes. 
In  this  connection  the  current  in  the  transformers  is 
out  of  phase  with  the  voltage,  so  a  larger  total  kv.-a.  of 
transformers  is  needed  than  with  the  delta  connection. 
On  the  other  hand,  only  two  units  are  needed  instead  of 
three,  and  this  is  an  advantage  in  installation.  For 
small  motors  connected  as  in  Fig.  4  the  size  of  each 
transformer  may  be  found  from  the  formula, 

kv.-a.  of  one  transformer  =  hp.  of  motor  X  0.67 
and  for  large  motors, 

kv.-a.  of  one  transformer  =  hp.  of  motor  X  0-53 
The  delta  connection,  shown  in  Fig.  5,  is  also  much 
used  for  transformers  supplying  three-phase  motors. 
One  advantage  of  this  connection  is  that  in  case  of 
trouble  with  one  transformer  it  can  be  cut  out,  and  the 
remaining  two  transformers  will  operate  in  open  delta 
and  allow  the  motor  to  carry  about  58%  of  its  normal 
load.    The  size  of  the  transformers  for  small  motors  is, 

kv.-a.  of  one  transformer  =^  hp.  of  motor  X  0.39 
and  for  large  motors  is, 

kv.-a.  of  one  transformer  =  hp.  of  motor  X  0.31 
Another  connection  frequently  used  is  the  star,  or 
"Y,"  connection,  shown  in  Fig.  6.     It  is  especially  con- 
venient where  it  is  desired  to  run  three-phase  motors 


end  of  the  teazer  winding  is  connected  to  the  three- 
phase  line.  This  causes  the  voltages  in  the  secondary 
windings  of  the  two  transformers  to  be  90°  apart  and 
equal  in  magnitude;  that  is,  to  be  two-phase  voltages. 
The  connection  of  a  three-phase  motor  to  a  two-phase 
line  is  shown  in  Fig.  8.  In  this  case  the  special  taps 
are  in  the  low-voltage  windings,  in  the  same  relative 
positions  as  above.  For  small  motors  connected  ac- 
cording to  either  Fig.  7  or  Fig.  8  the  size  of  trans- 
formers is 

kv.-a.  of  one  transformer  =  hp.  of  motor  X  0.67 
and  for  large  motors, 

kv.-a.  of  one  transformer  =  hp.  of  motor  X  0.53 

Small  motors  are  started  by  closing  the  main  switch 
and  connecting  the  motor  directly  to  the  line,  as  shown 
in  all  the  figures,  but  for  large  motors  this  would  cause 
too  large  a  rush  of  current,  so  some  kind  of  starting 
device,  or  "compensator,"  is  used.  This  is  connected 
between  the  motor  and  the  main  switch  and  usually 
consists  of  auto-transformers,  or  choke  coils.  There 
are  several  kinds  of  compensator  on  the  market,  and  as 
a  diagram  of  connections  always  accompanies  the  com- 
pensator, they  are  not  included  in  the  figures  given  here. 

The  direction  of  rotation  of  a  single-phase  motor  can 
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be  reversed  by  interchanging  the  leads  of  the  starting 
winding  or  running  winding  on  motors  of  the  split- 
phase  type  or  by  shifting  the  brushes  on  motors  of  the 
repulsion  tjT5e.  The  details  of  this  operation  depend 
on  the  arrangement  of  leads,  and  instructions  are  always 
sent  with  the  motor.  Two-phase  motors  may  be  re- 
versed by  interchanging  the  two  leads  of  either  phase, 
and  three-phase  motors  may  be  reversed  by  interchang- 
ing any  two  leads. 

A  volume  might  be  written  on  the  subject  of  emer- 
gency connections,  because  there  are  so  many  possible 


transformer  and  the  other  secondary  line  wire  as 
shown.  If  no  voltage  is  indicated,  the  connection  is 
correct  and  may  be  completed.  If  the  voltmeter  shows 
a  reading  or  the  lamps  light,  the  leads  of  the  second 
transformer  must  be  reversed. 

Two-phase  motors  may  sometimes  be  run  from  three- 
phase  lines  using  standard  transformers.  For  the 
"main"  transformer  select  one  which  has  its  primary 
wound  for  2200  or  1100  volts,  series-parallel,  and  for 
the  "teazer"  transformer  one  which  has  two  5''^  taps 
in  the  primary.    These  are  both  standard  arrangements. 


FIG.  7.    coNNi:;' :-:  _;;..-  i     ;. 

OPERATING  A  TWO-PHASK 
MOTOR     FROM     A     THREE- 
PHASE  LINE 


;  .  :    ■.     '    '....,.1   :  !■  jxs  for 
operating  a  two-phase 

MOTOR      FROM      A      TWO- 
PHASE   LINE 


FIG.   ■.!.      '     1. .J.lii.NS   FOR 

OPERATING   .\   TWO-PHASE 
MOTOR     FROM     A     THREE- 
PHASE    LINE 


FIG.  10.  METHOD  OF 
CHECKING  PARALLEL- 
roNNECTEI)  TR.\NS- 
FORMERS.  IF  LAMPS 
ARE  fSED  .FOR  THIS 
TEST,  ENOUGH 
SHOULD  BE  CONNECT- 
ED IN  SERIES  TO  TAKE 
UP  DOUBLE  THE  VOLT- 
.\GE  FOR  WHICH  THE 
TRANSFORMERS  ARE 
CONNECTED 


emergencies,  but  the  operator  must  always  depend  on 
his  own  judgment  and  knowledge.  It  may  be  of 
assistance  in  forming  a  judgment  in  any  particular  case 
to  point  out  certain  facts  and  relations. 

Two  transformers  can  usually  be  connected  in  parallel 
to  give  an  output  equal  to  the  sum  of  their  ratings. 
This  is  true  especially  if  the  two  transformers  were 
built  by  the  same  manufacturer  and  are  not  too  far 
different  in  size.  For  instance,  a  lO-kv.-a.  transformer 
would  probably  operate  satisfactorily  in  parallel  with 
a  5-kv.-a.  or  a  2.'>-kv.-a.  or  any  size  between  the  limits, 
but  it  might  be  doubtful  wisdom  to  connect  a  5-kv.-a. 
in  parallel  with  a  lOO-kv.-a.  unit.  In  some  cases  the 
characteristics  of  large  transformers  are  such  that  they 
will  not  divide  the  load  in  proportion  to  their  ratings  ' 
when  connected  in  parallel.  This  merely  means  that 
the  output  of  the  bank  is  limited  by  the  transformer 
which  takes  more  than  its  share.  In  case  of  doubt 
it  is  well  to  a-sk  the  manufacturer  whether  the  two 
tranaformers  in  mind  are  ."luitable  for  operation  in 
parallel,  although  this  is  seldom  necessary  for  trans- 
formers smaller  than  100  kv.-a. 

In  making  a  parallel  connection  between  transformers 
it  is  always  well  to  check  their  polarity,  especially  if 
they  were  made  by  different  manufacturers.  This  may 
conveniently  be  done  as  shown  in  Fig.  10.  Connect 
one  transformer  to  the  primary  and  secondary  lines,  as 
shown  at  the  left  of  the  sketch,  and  connect  the  other 
transformer  to  the  primary  line  and  to  one  side  only 
of  the  secondary  line.  Now  take  a  voltmeter,  or  in- 
candescent lamps,  and  teat  between  the  oi)en  side  of  the 


and  the  ordinary  central  station  usually  has  both 
kinds.  The  two  transformers  are  connected  as  shown 
in  Fig.  9.  This  gives  a  two-phase  voltage  which  is 
unbalanced  and  which  consequently  puts  the  motor  at  a 
disadvantage;  but  it  will  enable  the  motor  to  run  and 
may  sometimes  save  a  long  delay  in  getting  the  proper 
special  transformers. 


Swedish  Iron  and  Steel  Production 

The  output  of  iron  and  steel  in  Sweden  in  1918,  ac- 
cording to  statistics  compiled  by  the  Association  of 
Swedish  Iron  and  Steel  Works,  and  republished  by  Iron 
Agr,  was  as  follows  in  metric  tons,  as  compared  with 
that  of  1917: 

SWKDISII  H{0\  AND  STKKI,  OlTrtT 

1918  1917 

Tin  iron  un.l  ciiricl  CMliniB     74'),«00  821,200 

ru.i.llr.l  iron,  lil,»ni..  etc 92.000  114,100 

»cMom.r  iiiRots 66,500  76.«00 

Opcnhmrlh  innou 458,300  489.700 

RolM  and  forged  iron  >ind  .Icrl 361.400  378,000 

(Cnioibic  and  electric  iDgots  were  not  givrn  separately.) 

In  1918  Sweden  exported  4,486,000  tons  of  iron  ore, 
as  compared  with  5,fii:?.000  tons  in  1917.  The  pig-iron 
exports  were  180.11,1  tons  in  1918.  as  against  231,244 
tons  in  1917.  The  total  iron  and  steel  exports  in  1918 
were  183,753  tons,  which  compare  with  2:i0.204  tons  in 
1917  and  299,086  tons  in  1916. 


Manganese  Ore  Produrlion  in  Tunis  amounted  to  5800 
nii'tnc  tons  in  1!)17,  conipiired  with  2027  tons  in  1916  and 
1460  tons  in  1915,  accordiiiK  to  the  Ironmonger. 
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Geology  and  Ore  Deposits  of  the  Yerington 

District,  Nevada* 


Review  by  WILLIAM  H.  EMMONSt 


THE  hope  that  Yerington  would  develop  into  a 
copper  district  of  the  first  class,  which  was  held 
by  many  a  decade  ago,  has  not  been  realized.  The 
Yerington  district  produced,  nevertheless,  from  1912 
to  1917,  inclusive,  61,200,000  lb.  of  copper,  which  places 
it  well  to  the  front  among  American  copper-bearing 
areas  of  the  second  order. 

Mr.  Knopf's  discussion  of  the  geology  of  the  region 
is  brief  but  comprehensive,  well  balanced,  and  adequate 
for  the  treatment  of  the  deposits  that  follows.  His 
discussion  of  the  genesis  of  the  deposits  is  thorough 
and  scholarly. 

The  region  described  is  mainly  in  the  Singatse  Range 
and  comprises  an  area  of  about  156  square  miles.  The 
oldest  rocks,  of  Triassic  age,  include  andesites,  soda- 
rhyolite  felsites,  and  limestone,  with  subordinate  quartz- 
ite,  shale,  and  gypsum.  The  beds  are  8000  ft.  thick,  of 
which  volcanic  rocks  make  up  3200  ft.  They  were  in- 
vaded, probably  early  in  the  Cretaceous,  by  basic  grano- 
diorite  and  soon  after  by  quartz  monzonite.     These  in- 
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trusions  metamorphosed  the  rocks  which  they  invaded, 
causing  andesites  and  felsites  adjacent  to  them  to  re- 
crystallize,  and  converting  limestone  into  calcium  sili- 
cate rocks,  among  which  garnetites  predominate. 

Probably  one-half  of  the  Triassic  area  consists  of 
rocks  made  up  of  garnet,  wollastonite,  and  allied  sili- 
cates. Subsequently  dikes  and  bosses  or  quartz  monzo- 
nite porphyry  were  injected.  Faulting  followed,  break- 
ing and  displacing  the  dikes.  Along  some  of  the  faults 
formed  at  this  time  metalliferous  solutions  rose  and 
deposited  the  copper  ores.  The  Tertiary  rocks  rest  un- 
comformably  on  the  Mesozoic  rocks.  They  are  domi- 
nantly  volcanic  and  are  at  least  7000  ft.  thick. 

An  interesting  feature  of  the  geology  of  the  sedi- 
mentary rocks  is  a  bed  of  gypsum,  over  400  ft.  thick, 
near  the  Ludwig  mine.  This  was  described  in  1912  by 
Rogers,  who  regarded  it  as  an  alteration  of  anhydrite. 
It  is  probably  the  most  extensive  deposit  of  gypsum 
so  formed  that  has  been  described.  In  his  discussion 
of  this  unusual  deposit,  Knopf  agrees  with  Rogers  as 
to  its  derivation. 
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The  principal  orebodies  consist  of  pyrite  and  chalco- 
pyrite  in  a  gangue  of  pyroxene,  garnet,  and  epidote. 
They  attain  800  ft.  in  length  and  100  ft.  in  width. 
These  dimensions,  however,  are  exceptional,  and  as  a 
rule  are  applicable  to  the  ore-bearing  zones,  in  which 
the  orebodies  are  commonly  small  fractions  of  the  as- 
sociated masses  of  barren  garnet-pyroxene  rock.  In 
the  Mason  Valley  mine,  masses  of  barren  garnet  rock, 
in  places  200  ft.  thick,  underlie  the  productive  part  of 
the  ore-bearing  zone.  The  known  vertical  range  of 
minei'alization  in  the  district,  in  the  present  stage  of 
development,  is  950  feet. 

The  ore  deposits  are  contact  metamorphic  replace- 
ments of  limestones.  As  the  replacement  of  the  lime- 
stone extended  outward  from  fault  fissures,  the  ore- 
bodies,  as  a  rule,  are  lodelike  in  form.  The  ore  tends 
to  occur  on  the  limestone  side  of  the  ore-bearing  zone. 

The  orebody  at  the  Bluestone  mine,  consisting  essen- 
tially of  chalcopyrite  and  epidote,  differs  from  other 
deposits  of  the  district  in  that  it  was  not  formed  by 
the  replacement  of  limestone  but  of  brecciated  garnetite 
and  other  contact-metamorphic  rocks  of  the  first  period 
of  metamorphism.  Its  features  emphasize  the  two 
periods  of  metamorphism  distinguishable  in  the  dis- 
trict, which  occurred  during  the  same  general  epoch 
of  intrusion — an  earlier,  widespread  metamorphism 
marked  by  the  addition  of  the  immense  quantities  of 
silica  and  iron  to  the  metamorphosed  limestones,  and  a 
later,  localized  metamorphism  marked  by  the  addition 
of  silica,  iron,  copper,  and  sulphur.  This  feature  of 
the  metamorphism  of  the  garnetite  in  the  Bluestone 
mine,  and  the  deposition  of  ore  in  the  shattered  garnet 
rock,  is  similar  to  that  in  the  ore  zone  of  the  Cable  mine, 
near  Anaconda,  Mont.,  which  I  investigated  some  years 
ago.  Blocks  of  garnet  rock  and  granite  in  the  contact 
zone  at  Cable  are  cemented  by  a  gold  ore  containing  cal- 
cite,  quartz,  pyrite,  pyrrhotite,  and  other  minerals. 

The  alteration  of  igneous  rocks  by  the  contact  meta- 
morphic solutions  from  later  igneous  rocks  forms  an 
interesting  subject  of  discussion.  There  is,  however, 
no  garnetization  of  igneous  rocks  attended  by  deposi- 
tion of  ore  of  the  contact  metamorphic  type  like  that 
described  by  Spurr  and  Garrey  at  Valardeiia,  Mexico. 
The  alteration  is  attended  by  development  of  hornblende, 
an  alteration  like  that  exhibited  at  Cananea  and  Morenci 
and  certain  other  districts. 

On  the  whole,  the  contact  metamorphic  replacements 
of  limestone  at  Yerington  have  a  more  obvious  relation 
to  faulting  than  is  generally  exhibited  when  deposits 
of  this  tjTJe  are  developed.  At  many  places  the  metal- 
liferous solutions  seem  to  have  traversed  the  inter- 
granular  spaces  between  mineral  grains  or  the  cleavage 
cracks  of  minerals,  for  evidences  of  major  fractures  such 
as  might  have  served  as  paths  for  them,  in  many  dis- 
tricts at  least,  are  wanting. 

The  presence  of  limestone  has  favorably  influenced  the 
precipitation  of  ore.  The  main  orebodies  are  in  the 
limestone  adjoining  the  faults,  but,  with  the  deposition 
of  the  ore,  large  bodies  of  garnet  and  pyroxene  were 
formed,  which  in  amount  greatly  exceed  the  ore.     To 
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find  the  bodies  of  ore  in  this  unprofitable  envelope  is 
one  of  the  most  difficult  problems  of  the  miner  in  many 
districts  containing  ores  of  contact  metamorphic  origin. 
Umpleby  showed  that  ore  is  most  likely  to  occur  on  the 
limestone  side  of  the  contact-metamorphic  zone  in  cop- 
per deposits  at  Mackay,  Idaho,'  and  in  certain  other 
districts.  Knopf  finds  that  this  rule,  with  some  excep- 
tions, will  hold  at  Yerington,  as  the  ore  tends  to  occur 
in  the  marginal  portion  of  the  contact-silicate  rock 
where  this  borders  the  limestone.  This  tendency  shows 
most  clearly  in  the  orebodies  of  the  Mason  Valley  and 
Casting  Copper  mines.  Any  data  bearing  on  this  in- 
quiry- is  valuable,  for  all  who  have  puzzled  over  the 
localization  of  oreshoots  in  the  contact-silicate  zones 
will  recognize  the  difficulties  inherent  in  the  problem. 

There  is  evidence  of  the  addition  of  much  silica,  iron, 
sulphur,  and  other  elements  by  contact  metamorphism 
of  the  limestone.  That  the  replacement  of  limestone  by 
garnet  is  attended  by  little  or  no  increase  or  decrease  in 
volume  is  attested  by  the  presence  of  a  completely 
garnetized  undistorted  fossil  (Holobia)  in  the  contact 
metamorphic  zone.  Large  increase  or  decrease  in  vol- 
ume by  contact  metamorphism  would  have  ruptured  or 
distorted  any  fossils  contained. 

The  primary  ores  of  the  district  are  essentially  unen- 
riched  by  later  sulphides,  supergene  covellite  and  chal- 
cocite  being,  on  the  whole,  of  minor  importance. 


Legal  Aspect  of  Tailings  Disposal 

By  Chesla  C.  .Sherlock* 

One  of  the  first  purposes  of  the  law  is  to  afford  pro- 
tection to  property  and  to  insure  its  proper  use  and 
enjoyment.  It  is  an  elemental  principle  that  every 
person  has  a  right  to  the  free  enjoyment  of  his  own 
property,  but  that  no  one  may  exercise  a  right  upon  his 
own  property  which  will  curb  or  interfere  with  the 
rights  and  privileges  of  another.  It  is  a  well-quoted 
maxim  which  says,  "The  rights  of  one  man  end  where 
those  of  another  begin." 

In  mining  operations,  debris  often  finds  its  way  onto 
the  land  of  adjoining  or  neighboring  owners,  being 
dumped  there,  or  carried  by  the  streams  over  the 
adjoining  land. 

The  deposition  of  tailings  is,  to  a  reasonable  extent, 
permitted  in  running  streams,  but  it  is  subject  to  limi- 
tations. It  has  been  repeatedly  held  that  this  doctrine 
does  not  extend  to  authorizing  the  miner  to  flood  the 
lands  of  another,  or  to  depo.nit  mining  debris  to  the 
extent  that  it  will  deprive  the  neighboring  owner  of 
a   substantial    right,    or   depreciate    his    property. 

In  a  California  case  (^Hobbs  vs.  Amador  &  Sacra- 
mento Canal  Co.,  66  Cat.  161,  i  Par.  ItW),  a  decision 
supported  in  Oregon  and  Missouri,  the  court  held:  "No 
person,  natural  or  artificial,  has  a  right,  directly  or  in- 
directly, to  cover  his  neighbor's  land  with  mining  d6bris, 
sand,  gravel,  or  other  material  so  as  to  render  it 
valueless." 

It  is  conceded  that  a  miner  has  a  right  to  use  the 
channel  of  a  stream  for  the  disposal  of  tailings,  refuse, 
or  debris,  but  he  has  no  right  to  fill  the  channel  .so  that 
the  water  will  overflow  and  thereby  cau.se  the  debris  or 
other  material  to  be  deposited  on  the  land  of  a  lower 
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holder.  It  has  been  expressly  held  in  both  California 
and  Oregon  that  a  mine  operator  or  owner  has  a  right 
to  use  his  claim  in  a  lawful  manner,  but  that  no  use 
which  prevents  others  from  enjoying  their  rights  can 
be  considered  as  lawful. 

The  degree  of  care  or  caution  that  a  miner  exercises, 
in  his  work,  to  prevent  debris  reaching  the  land  of  an- 
other is  immaterial.  He  has  violated  the  right  of  an- 
other if  actual  injury  is  done.  Miners  often  attempt 
to  justify  themselves  by  asserting  the  "doctrine  of  ne- 
cessity," but  the  Oregon  court  has  said  that  it  has  no 
application  to  these  cases. 

California  and  Idaho  courts  have  said  that,  though  the 
doctrine  of  necessity  may  permit  one  to  enter  the  lands 
of  another  in  order  to  reach  his  own  land,  it  does  not 
extend  to  the  point  of  allowing  him  to  erect  flumes, 
ditches,  and  buildings  thereon  and  thereby  discharge 
tailings  from  his  own  land.  Lindley,  a  recognized 
authority,  states  that  this  doctrine  is  not  applicable  to 
any  particular  locality,  but  that  it  is  generally  conceded 
to  have  universal  application. 

In  an  Ohio  case  {1,8  Ohio  St.  U,  26  N.  E.  630,  633), 
the  court  said: 

"The  claim  of  the  company  that  it  had  a  right 
to  make  the  deposits  in  the  places  complained  of, 
because  it  was  necessary  to  the  successful  conduct 
of  its  business,  seems  wanting  in  substance.  The 
effect  is  to  measure  the  rights  of  the  plaintiff  in 
his  lands  and  the  waters  of  Monday  Creek  by  the 
convenience  or  necessity  of  the  company's  busi- 
ness. An  owner  of  land  in  Ohio  is  not  subject  to 
any  such  narrow  and  arbitrary  rule." 
The  Supreme  Court  of  California  (57  CaL  US,  iO  Am. 
Rep.  118),  said: 

"The  refuse  matter  was  the  product  of  the  de- 
fendant's mining  operations,  and  was  deposited  in 
the  creek  through  agencies  controlled  by  the  de- 
fendant; and  although  it  was  not  responsible  for 
the  inundation  of  the  plaintiff's  land  by  water  of 
said  creek,  it  was  responsible  for  the  deposit  of  the 
deleterious  substance  with  which  said  water  was 
charged  through  its  agency  upon  said  land.     This 
does  not  in  any  manner  involve  the  question  of  the 
defendant's  right  to  mine  or  prosecute  any  other 
legitimate  business  on  its  premises.     It  would  not 
be  claimed  that  the  defendant  could  convey  and  de- 
posit said  refuse  matter  from  its  mines  by  means 
of  carts  and  cars,  without  increasing  its  liability 
for  any  damages  which  the  plaintiff  might  suffer 
by  reason  thereof.     And  we  know  of  no  principle 
upon  which  it  could  be  held  that  a  person  may 
escape    liability    by    doing    that    indirectly    which 
would  render  him  liable  if  done  directly." 
The  U.  S.  Supreme  Court  has  held  that  where  prop- 
erty is  thus  actually  invaded  so  as  to  impair  or  destroy 
its  value  it  is,  in  fact,  taking  property  without  com- 
pensation.    Very  often,  in  these  cases,  it  is  urged  that 
the  right  of  a  miner  to  deposit  refuse  matter  has  been 
sanctioned  so  long  by  custom  and  u.sage  that  it  is  not 
proper    for   the   courts    to   change   the   custom   or   an- 
nounce doctrines  contrary  to  it.    But  a  careful  examina- 
tion of  the   law,  both  at  common   law  and   under  the 
statutes,  discloses  the  fact  that  no  such  custom  waa 
ever  in  existence,  or  was  ever  recognized  either  under 
common  law  or  the  statutes.     In  fact,  if  any  such  cus- 
tom could  be  designated  as  a  mining  custom  it  did  not 
sanction  such  doctrine.     It  is  true,  however,  that  cus- 
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torn  might  have  permitted  the  fouling  or  pollution  of 
streams  to  a  certain  extent,  but  this  never  extended  to 
the  right  of  one  to  cause  sand,  gravel,  or  debris  to  be 
deposited  on  the  land  of  another.  In  a  Montana  deci- 
sion, the  court  said: 

"A  mining  custom  which  would  allow  the  total  de- 
struction of  a  junior  locator's  mining  operations  in 
a  gulch  below  prior  locators,  on  ground  which  was 
vacant,  cannot  be  maintained  under  any  statute  or 
common  mining  law  with  which  we  are  acquainted." 
The  Colorado  statute  seems  to  be  a  clear  statement 
of  the  law  as  it  existed  before  the  statute  was  enacted. 
The   act    merely    announced    in    statutory    form    what 
the  law  was  prior  to  its  adoption.     This  statute  reads: 
"In  no  case  shall  any  person  or  persons  be  allowed  to 
flood  the  property  of  another  person  with  water,  or  wash 
down  the  tailings  of  his  or  their  claim  upon  the  claim  of 
another  person,  but  it  shall  be  the  duty  of  every  miner 
to  take  care  of  his  own  tailings,  or  become  responsible 
for  all  damages  that  may  arise  therefrom." 

In  another  case,  the  U.  S.  Supreme  Court  has  said: 
"No  system  of  law  with  which  we  are  acquainted  toler- 
ates the  use  of  one's  property  in  any  way  so  as  to 
destroy  the  property  of  another."  It  is  well  to  note 
that  this  doctrine  applies  to  any  process  by  which  for- 
eign matter  may  be  conveyed  to  the  land  of  another  and 
is  not  confined  simply  to  instances  where  the  debris  is 
conveyed  by  means  of  deposit  in  a  stream.  Speaking  of 
custom,  the  California  court  said: 

"...  a  legitimate  private  business  founded 
upon  a  local  custom  may  grow  into  such  a  force 
as  to  threaten  the  safety  of  the  people,  and  de- 
struction to  public  and  private  rights;  and  when 
it  develops  into  that  condition  the  custom  upon 
which  it  is  founded  becomes  unreasonable,  because 
dangerous  to  public  and  private  rights,  and  cannot 
be  invoked  to  justify  the  continuance  of  the  busi- 
ness in  an  unlawful  manner." 

It  is  generally  admitted  by  all  persons  that  no  one 
would  have  a  right  to  take  refuse  matter  from  his  own 
land  and  dump  it  upon  the  land  of  another.  That  would 
be  what  is  called  directly  depositing  the  refuse  matter. 
That  is  clearly  unlawful.  In  like  measure,  no  person 
as  a  right  indirectly  to  do  something  which  he  would 
not  be  legally  permitted  to  do  directly.  When  considered 
in  this  light,  it  is  at  once  apparent  that  the  deposit  of 
mining  debris  is  unlawful. 


Chrome  Ore  in  South  Africa 

The  South  African  chrome-ore  supply  is  hampered 
considerably  by  the  difficulty  in  getting  it  to  the  market 
over  the  railroads,  for  want  of  cars,  and  some  of  the 
ore  deposits  are  a  considerable  distance  from  any  line 
of  railroad,  all  of  which  limits  delivery  at  any  given 
port.  The  deposits  in  South  Africa  are  in  the  Trans- 
vaal and  Rhodesia,  according  to  Consul  W.  W.  Master- 
son,  of  Durban,  Natal,  in  Commerce  Reports,  and 
the  largest  chrome-ore  area,  with  the  highest  percent- 
age of  chrome  oxide,  is  in  Rhodesia. 

The  chrome  ore  of  the  Transvaal  runs  between  40 
and  50%  chrome  oxide,  though  there  are  certain  de- 
posits partly  developed  in  Rhodesia,  in  which  the  chrome 
oxide  is  over  60%,  making  it  about  the  richest  chrome 
ore  deposit  in  South  Africa,  if  not  in  the  world.  In 
common    with    many    other    mining    ventures,    the    in- 


dustry is  closely  controlled,  the  business  being  in  the 
hands  of  what  is  called  the  chrome-ore  ring,  which 
refuses  to  buy  ore  from  any  privately  owned  property, 
and  as  the  gj-eater  portion  of  the  ore  property  in  private 
hands  is  at  considerable  distance  from  the  railroads, 
the  richest  deposits  being  from  25  to  30  miles  distant, 
it  is  probable  that  all  the  chrome  ore  deposits  will  even- 
tually be  absorbed  by  the  ring. 

Another  serious  inconvenience  is  the  long  haul  of  the 
ore  from  its  deposit  to  the  seacoast.  The  government 
of  South  Africa  has  been  badly  hampered  during  the 
war  for  want  of  freight  cars,  and  this  shortage  has 
persisted  to  such  an  extent  that  the  port  of  Durban 
cannot  always  fill  its  coal  orders.  This  shortage  of  cars 
must  be  taken  into  consideration  in  connection  with 
the  exportation  of  chrome  ore  in  any  quantity.  The 
closest  and  most  convenient  port  to  the  ore  fields  is  at 
Beira,  Portuguese  East  Africa,  but  the  other  ports, 
Louren^o  Marquez,  Durban,  and  Cape  Town,  also  are 
in  railway  communication  with  the  chrome  deposits. 


Inclination  of  Ladders  and  Stairways 

The  accompanying  illustration  giving  critical  and 
preferred  angles  for  ladders,  stairways,  and  inclines, 
has  been  reproduced  from  a  pamphlet  issued  by  the 


STA1R5.  LADDER5  AND  RAMPS  OR  INCLINES 
ANGULAR    INCLINATION    OF    STAIRWAYS    AND    LADDERS 

American  Abrasive  Metals  Co..  of  50  Church  St.,  New 
York.    It  will  be  found  useful  for  reference. 

The   table   gives   dimensions   for   risers   and   treads 

TABLE  OF  RISERS  AND  TREADS  FORISTAIRS 


Tread  in 
Inches 
12J 


(Tread  +  Riser  =  17i  Inches) 

Angle  With 

Riser  in 

Horiiontal 

Inches 

22°-00' 

5 

li'-W 

5i 

24''-38' 

I 

26°-00' 

27°-33' 

6 

29°-03' 

(A 

300-35' 

M 

32''-08' 

6i 

33'>-4r 

7 

35°-16' 

^1 

36°-52' 

38">-29' 

n 

40"'-08' 

8 

4l°-44' 

8i 

43°-22' 

8i 

45°-00' 

8i 

Hi 


for  stairways.  The  data  were  originally  prepared  by 
the  safety  engineering  department  of  the  Workman's 
Compensation  Service  Bureau. 
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Judge  Mining  and  Smelting  Co. 

Mine  development  of  the  Judge  Mining  and  Smelting 
Co.  during  1918  consisted  of  drifts  and  crosscuts,  3223.4 
ft.,  and  raises,  2537.5  ft.  Milling  ore  amounting  to 
47,835  tons  and  10,271  tons  of  shipping  ore  were 
mined.  The  following  mill  operations  were  reported: 
Ore  treated,  40,622  tons;  lead  concentrates  produced, 
6700  tons,  and  zinc  concentrates  produced,  4580  tons. 
Average  capacitj-  per  24  hours  was  404  tons,  the  mill 
operating  351  eight-hour  shifts. 

Receipts  for  1918  were  as  follows:  Crude  ore  sales, 
$335,244.08;  lead  concentrates,  $366,157.09;  zinc  dross, 
?34,497.10;  spelter,  $261,861.46;  residues,  $63,882.21, 
and  interest  and  sundrj'  receipt.s,  $28,700.18.  Expendi- 
tures, including  mining,  milling,  and  reduction  expenses, 
exploration,  ore  expense,  taxes  and  miscellaneous,  totaled 
$912,001..52.  Dividends  amounting  to  $240,000  were 
paid.    The  balance  on  hand  Jan.  1,  1919,  was  $72,180.27. 


Consolidated  Arizona  Smelting  Co. 

The  annual  report  of  the  Consolidated  Arizona  Smelt- 
ing Co.  for  the  year  1918  indicates  that,  notwithstanding 
the  constantly  increasing  costs  of  labor,  supplies,  and 
freights,  the  copper  was  produced  for  the  year  at 
14.683c.  per  lb.,  against  a  cost  for  the  previous  year  of 
14.98c.  per  pound. 

At  the  Blue  Bell  mine,  3112  ft.  of  diamond  drilling 
was  accomplished,  at  a  cost  of  $9142.35,  equal  to  $2,938 
per  ft.  This  exploration  resulted  in  the  discoverj'  of 
three  new  orebodies,  two  of  which  have  been  opened  and 
put  on  a  producing  basis.  During  the  year,  4638.5  ft. 
of  drifts,  cros.<<cuts,  and  raises  were  driven,  at  a  cost  of 
$67,874.62,  equal'to  an  average  co.st  of  $14.63  per  ft.  of 
advance.  The  entire  cost  of  exploration  and  develop- 
ment amounted  to  $77,016.97.  This  was  charged  against 
the  mining  operations  for  the  year  and  amounted  to 
$0.5875  per  ton  of  ore  shipped.  The  new  ore  developed 
amounted  to  69,290  tons,  against  which  the  actual  cost 
of  exploration  and  development  amounted  to  $1.11 
per  ton. 

The  total  reserve  of  ore,  estimated  as  positive,  highly 
probable,  and  probable,  on  Jan.  1,  1919,  was  470,000 
tons,  of  which  15,593  tons  was  broken  in  the  stopes. 
The  estimated  reserves  show  a  decrease  of  66,800  tons 
during  the  last  year,  during  which  period  131,090  tons 
of  ore  was  produced  and  shipped  from  the  mine.  The 
average  grade  of  all  ore  included  in  this  estimate  is 
figured  at  $2.50  in  gold  and  silver  and  2.80',  copper. 

The  Blue  Bell  mine  made  a  record  production  of  131,- 
090  tons  of  ore,  an  increa.se  of  30'r  of  the  1917  tonnage 
and  containing  on  the  average  $1.26  in  gold,  $1.50  in 
Bilver,  and  2.771  ""r  copper.  The  cost  of  producing  ore 
at  the  Blue  Bell  amounted  to  $3,786  per  ton  of  ore  pro- 
duced. This  cost  included  all  exploration  and  develop- 
ment. aKifo  sorting  and  freight  transportation  to 
Humboldt. 

No  diamond  drilling  was  carried  on  at  the  De  Soto 
mine,  but  exploration  and  development  to  the  extent 


of  874i  ft.  of  advance  were  accomplished,  at  a  cost  of 
$16,949.61,  equal  to  $19.39  per  ft.  of  advance  and  $0.3954 
per  ton  of  ore  produced. 

The  total  reserve  of  positive,  highly  probable,  and 
probable  ore  at  the  De  Soto  mine  was  estimated  on  Jan. 
1,  1919,  at  33,000  tons.  A  considerable  portion  of  this 
reserve  is  comparatively  low  in  grade,  and  the  average 
value  is  figured  at  $2.30  in  gold  and  silver,  and  2.60Sc 
copper.  At  the  De  Soto  mine  as  well  as  at  the  Blue 
Bell  mine,  the  content  in  gold  and  silver  has  tended  to 
increase  during  the  last  few  years,  whereas  the  copper 
content  has  gradually  diminished.  The  production  from 
the  De  Soto  mine  was  a  trifle  less  than  in  1917,  amount- 
ing to  42,870  tons,  containing  on  the  average  $1.54  in 
gold,  $1.20  in  silver,  2.576"^^  copper.  At  present  the 
rate  of  production  is  approximately  100  tons  per  day. 
The  cost  of  the  De  Soto  ore,  f.o.b.  Humboldt,  was 
$3.6857  per  ton.  The  concentrator  operated  continuously 
throughout  the  year,  and  treated  104,633  tons  of  ore,  or 
Kr  less  than  in  1917.  The  average  content  of  all  ma- 
terial milled  was  $2.25  in  gold  and  silver  and  2.572 "i 
copper.  The  recoveries  made  in  1918  were:  89  52So 
copper,  67.16^f  gold,  and  71.91  ^t  silver.  The  total  cost 
of  concentration  was  $1.9235  per  ton,  compared  with 
$1,776  in  1917.  The  smeltery  treated  160,328  tons  of 
new  metal-bearing  material,  an  increase  of  IS'r  over 
the  tonnage  smelted  in  1917.  The  recovery  was  95.07'"c> 
gold,  92.30''r  silver,  and  93.82fr  copper.  The  total  pro- 
duction of  the  smeltery  was:  14,178  oz.  gold,  442,809  oz. 
silver,  and  18,800,073  lb.  copper. 

The  production  was  derived  as  follows: 

Gold.  Oi.  Silver,  Or.  Copper.  I.b. 
From  domestic  material   <R1ue  Bell-De 

Soto  om  and  concentrates) t,409  204.660  8,S  M.  1 77 

From  cuatom  material 5.769  2J8.H9  10.285,896 

The  custom  material  was  purchased  from  67  shippers, 
and  principally  from  the  United  Verde  Extension  Min- 
ing Co.,  the  Arizona-Binghamton  Copper  Co.,  the  Swan- 
.sea  Lease,  Incorporated;  Bradshaw  Reduction  Co., 
Jerome-Verde  Copper  Co.,  Swastika  Development  Co., 
and  the  Phelps  Dodge  Corporation  (Copper  Basin 
Branch >.  The  United  Verde  Extension,  which  shipped 
monthly  approximately  1,000,000  lb.  of  copper  to  the 
smelterj-  during  the  early  part  of  the  year,  blew  in  its 
owTi  smeltery  at  Verde  during  the  month  of  June,  and 
thereafter  the  most  important  source  of  the  custom  ore 
supply  was  cut  off.  However,  the  tonnage  of  custom 
material  was  maintained  until  almost  the  close  of  the 
year,  although  the  copper  content  showed  a  great 
reduction,  as  it  was  necessarj'  to  substitute  for  the  most 
part  comparatively  low-grade  ores  for  the  high-grade 
material  which  the  United  Verde  Extension  had  shipped. 

The  cost  of  roasting  and  reverberatorj'  smelt- 
ing dropped  from  $4.20  in  1917  to  $3.17  in  1918,  a  de- 
crease of  $1.03  per  ton. 

The  net  operating  profit  for  1918  is  shown  as  $703,- 
656.78,  this  figure  being  subject  to  adjustment,  as  a 
large  amount  of  copper  was  carried  unsold  at  the  end 
of  the  year,  and  the  actual  sale  price  is  still  a  matter  of 
uncertainty. 
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The  total  production  of  domestic  copper  was  8,514,177 
lb.,  a  trifle  in  excess  of  the  1917  production.  The  domes- 
tic copper  was  produced  at  a  total  cost  of  $0.1468  per  lb. 
and  this  figure  is  arrived  at  by  crediting  the  value  of 
the  gold  and  silver  produced  and  also  the  profit  on  cus- 
tom material  treated. 


Ray  Consolidated  Copper  Co. 

The  total  ore  mined  in  1918  by  the  Ray  Consolidated 
Copper  Co.  was  3,476,749  tons,  containing  1.654%  cop- 
per. Of  the  ore  received  at  the  mill,  3,426,600  tons  was 
milling  ore,  and  the  remainder,  50,149  tons,  averaging 
4.46%  copper,  was  sorted  or  selected  ore  that  was  sent 
to  the  smeltery  for  direct  treatment.  Mining  cost  was 
SI. 76  per  ton,  including  coarse  crushing  and  loading. 
Total  ore  milled  in  1918  was  3,411,000  tons,  averaging 
1.613%  copper.  A  recovery  of  74.92%,  corresponding 
to  24.17  lb.  per  ton,  was  obtained.  Cost  of  milling  for 
the  year  was  $1.01  per  ton,  compared  with  $0.83  in  1917. 
Production  of  copper  from  all  sources  was  86,919,270 
lb.,  and  the  average  cost  per  lb.  was  17.695  cents. 

The  comparative  statement  is  as  follows: 

COMPARATIVE  STATEMENT,  RAY  CONSOLIDATED  COPPER  CO. 
1918  1917  1916 

Operating  revenue $19,209,311.29       $21,278,070  90         $20,060,783.48 

Operating  expense 14,795,199.56         11,299,415  22  8,200,633.42 

Net  income  $4,414,111.73  9,978,655.68         $11,860,150.06 

Otherincome 389,343.70  437,647.14  224,015.71 

Total  income $4,803,455.43       $10,416,302.82         $12,084,165.77 

Othercharges 150,000.00  715,133.08  367,737.76 

Netprofit $4,653,455.43         $9,701,169.74         $11,716,428.01 

Dividends $5,125,831.75    (u)  6,624,151 ,80  4337,954.73 

ia)  Includes  $788,589.50  capital  distribution. 


Nevada  Consolidated  Copper  Co. 

Net  reserves  of  developed  ore  at  the  end  of  1918  for 
the  Nevada  Consolidated  Copper  Co.  totaled  68,549,644 
tons,  containing  1.57%  copper.  This  figure  does  not 
include  carbonate  ore  in  storage,  amounting  165,000 
tons,  nor  the  tonnages  contained  in  the  Kimberley, 
Wedge,  and  Veteran  areas,  which  total  about  1,000,000 
tons.  Sulphide  ore  mined  from  the  pit  and  shipped  to  the 
concentrator  during  the  year  was  2,711,743  tons,  of  an 
average  of  1.334 '^r  copper,  and  that  from  the  Ruth  mine 
was  1,316,144  tons,  averaging  1.857%  copper.  In  addi- 
tion, 14,811  tons  of  siliceous  carbonate  ore,  assaying 
2.99%  copper,  was  mined  and  shipped  to  the  smeltery 
as  a  flux,  and  5960  tons,  assaying  2.84%  copper,  was 
shipped  from  stockpiles.  There  was  also  mined  for 
the  Consolidated  Coppermines  Co.  193,093  tons  of 
sulphide  concentrating  ore,  assaying  1.545%  copper. 
During  the  year  2,617,771  cu.yd.  of  capping  was  re- 
moved by  steam  shovels.  The  total  steam-shovel  min- 
ing cost  of  concentrating  ores  was  41.69c.  per  ton, 
of  which  15.81c.  represents  taxes,  leaving  25.88c.  as  the 
operating  cost.  The  total  mining  cost,  including  taxes 
and  a  stripping-suspense  charge  of  34.9c.,  was  76.62c., 
as  against  63.38c.  for  1917.  Underground  costs  were 
$1.2855   per   ton. 

Total  company  tonnage  milled  was  3,999,526  tons, 
averaging  1.506%  copper,  actual  mill  extraction  being 
67.28''f,  ratio  of  concentration  8.22:1,  and  copper  in 
concentrate  8.33';'c.  Total  milling  costs  were  93.1c. 
per  ton,  but  this  does  not  include  depreciation  of  plant. 
In  addition,  the  company  milled  193,093  tons  of  sulphide 
ore,    averaging    1.545  ^r    copper,    for    the    Consolidated 


Coppermines  Co.  Four  reverberatory  furnaces  operated 
throughout  the  year  and  a  fifth  furnace  was  placed  in 
operation  in  August.  Total  charge  smelted  was  654,650 
tons.  Copper  production  during  1918  was  76,607,062  lb., 
at  a  total  cost  per  lb.  of  17.98c.  In  addition,  15,191,770 
lb.  of  copper  was  produced  from  custom  ores.  The  com- 
parative statement  of  finances  is  as  follows: 

COMPARATIVE  STATEMENT  NEVADA  CONSOLIDATED  COPPER  CO. 
1918  1917  1916 

Operating  revenue $16,787,656.68    $20,279,722.71     $24,366,291.50 

Operatmg  expense 14,437,280  63       11,635,375.33         9,996,022  83 

Netincome $2,350,376.05       $8,644,347  38     $14,370,268.67 

Otherincome 1,051,694.48         1,293,251    29         1,065,090.47 

Totalincome $3,402,070.53       $9,937,598.67     $15,435,359.14 

Dividends $1,199,674.20         7,298,018.05         7,497,963.25 


Homestake  Mining  Co. 

The  1918  annual  report  of  the  Homestake  Mining  Co. 
.«hows  that  shortage  of  labor  curtailed  operations  at 
the  mine  during  the  year,  but  the  situation  is  now 
improving,  and  a  return  to  normal  conditions  may  be 
expected  at  an  early  date.  Wolframite  ore  sufficient  to 
keep  the  concentrating  plant  running  continuously,  at 
full  capacity,  was  mined  during  the  year.  There  re- 
mains in  the  mine  a  considerable  tonnage  of  this  ore 
of    fair    grade    for    concentrating. 

Owing  to  excessive  cost  and  scarcity  of  supplies,  and 
particularly  to  shortage  of  labor,  prospecting  and  de- 
velopment work  in  the  mine  on  the  scale  heretofore 
m  practice  was  cut  down,  although  not  entirely  dis- 
continued. The  mine  engineer  reports  3661  ft.  of 
development  drifts,  1820  ft.  of  prospecting  drifts,  and 
1873  ft.  of  development  raises  during  the  year.  No 
shaft  sinking  was  done. 

Pertinent  data  as  to  mining  and  metallurgical  oper- 
ations are  conspicuous  by  their  absence  from  the 
report;  but  it  is  stated  that  the  mine  and  surface  plants 
are  in  good  condition,  with  enough  ore  developed  for 
many   years'   profitable   operation. 


Chino  Copper  Co. 


A  report  covering  the  first  quarter  of  1919  has  been 
issued  to  the  stockholders  of  the  Chino  Copper  Co., 
in  which  it  is  stated  that  the  gross  production  of 
copper  contained  in  the  concentrates  produced  was  11,- 
512,133  lb.  The  total  amount  of  ore  treated  for  the 
three  months  was  494,200  tons.  The  average  copper 
content  was  1.80%,  and  the  ore  was  more  favorable 
to  concentration  than  that  treated  during  the  previous 
quarter.  A  total  of  41,589  dry  tons  of  concentrates, 
averaging  13.31%,  was  produced. 

The  financial  results  of  the  company's  operations  for 
the  first  quarter  of  1919  were:  Deficit  from  copper 
production,  $218,255.04;  miscellaneous  income,  including 
payments  for  precious  metals,  $44,813.17.  Distribution 
to  stockholders  amounted  to  $652,485,  leaving  a  net 
deficit  of  $825,926.87. 

Curtailment  of  operations  became  necessary  at  the 
beginning  of  this  quarter,  owing  to  the  large  accumula- 
tion of  unsold  copper  stocks  and  lack  of  orders.  The 
report  expresses  the  hope  that  operations  can  be  con- 
tinued at  the  present  rate  of  about  50%  capacity  until 
a  demand  reappears  for  metal  at  prices  that  will  afford 
a  reasonable  margin  of  profit.  This  will  depend,  it  was 
stated,  upon  the  extent  of  further  accumulations  of  un- 
sold copper  and  the  carrying  capacity  of  available 
resources. 
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Butte  &:  Superior  Mining  Co. 

The  report  of  the  Butte  &  Superior  Mining  Co. 
coverinfr  the  first  quarter  of  1919,  containing  informa- 
tion respecting  the  principal  operating  features  for 
the  quarter,  as  compared  with  those  for  the  fourth 
quarter  of  1918,  is  as  follows: 


K  nnrl  mijlinp,  prr  Ion 

osts,  per  ton,  pxriusive  of 


First 

Quarter. 

1919 

71.298 

15  436 

6  710 

19.307 

54  50 

21.044.540 

22.012 

95.606 

$6.4003 

$2  9967 

J9  397 


Fourth 

Quartrr. 

1916 

110.039 

15  501 

6  515 

30.391 

52  635 

31.994.804 

21   047 

93.785 

$7,948 

$3,244 

$11,192 


ToUl  ilirtTt  ros 
Indirret.  or  ec 

freight      . 
Total  costj.  jx-r  ton $10  773  $11   864 

The  large  decrease  in  the  tonnage  milled,  as  com- 
pared with  the  fourth  quarter  of  1918,  was  due  prin- 
cipally to  the  curtailment  of  production  on  account  of 
the  general  condition  of  the  spelter  market  and  the 
unsettled  labor  conditions  during  part  of  the  month  of 
February-.  Ore  reserve.''  were  maintained  at  a  slightly 
smaller  tonnage  than  was  shown  at  the  end  of  the  year. 

The  cost  of  mining  was  reduced  to  $6.40  per  ton 
of  ore.  a  decrease  of  about  $1.55  per  ton  from  that 
of  the  previous  quarter.  Indications  point  to  further, 
though  gradual,  reduction  of  mining  costs.  The  grade 
of  ore  mined  and  milled  was  approximately  the  same 
as  that  of  the  previous  period. 

The  re.sults  of  milling  operations  were  still  further 
improved,  the  recoveries  of  zinc  being  increased  1.82<"f 
and  the  grade  of  zinc  concentrates  improved  to  the 
extent  of  1.86Sc-  It  is  probable  that  the  metallurgical 
results  obtained  for  this  quarter  are  approximately 
what  may  he  expected  for  future  operations.  The  cost 
of  milling,  despite  the  large  reduction  in  tonnage  han- 
dled, was  reduced  somewhat  below  that  of  the  previous 
quarter,  so  that  the  total  cost  of  mining  and  milling 
is  SI. 79  less  than  for  the  previous  period,  exclusive 
of  indirect  or  general  charges. 

Financial  results  of  operations  for  the  first  quarter, 
as  compared  with  the  previous  period,  are  as  follows: 

First   Quarter,  Fourth    Quarter, 
1919  1918 

^■' '  ■■   ■•■-'■nncentratrsat  mill $382,156  II  $983,362.32 

I   coDccntrBtc*  st  mill  and 

250.336  85  398.352.34 

19.193.61  20,262  53 


Total* 

Operalloii  co«t«.  tun  aixl  other  charges 


Proflln 
(n)  Ix)M 


J 1 16.178   85  <n) 


The  above  statement  of  costs  includes  depreciation 
and  expenses  incurred  during  the  strike  in  Februnrj-, 
but  no  allowances  have  been  made  for  depletion.  The 
average  price  of  spelter  used  for  estimating  the  profits 
for  the  respective  quarters  was  6.189  cents. 


Inspiration  Consolidated  Copper  Co. 

The  Inspiration  C'on.oolidated  Copper  Co.  reports  that 
income  from  sales  of  copper  during  1918  amounted  to 
?17,516,32.'^.05.  The  following  expenses  were  incurred: 
Mining,  including  development,  $.1,7^,032.25;  reduction, 
including  transportation  of  ore,  $1.67.3,142.91;  refining 
and  selling,  including  tran.sportntion  of  metals.  $2,.32.3,- 
403.59;  administration  and  Federal  corporation  taxes, 
$1.06.5,743.07—8    total    of    $11,805,321.82.      Copper    on 


hand  Dec.  31,  1918,  was  valued  at  $2,978,099.43,  and  this 
amount,  added  to  the  income  from  sales  of  copper  and 
deducting  expenses,  gives  a  balance  of  $8,689,100.66. 
Charging  off  a  depreciation  amount  of  $750,000,  and 
crediting  $290,062.94  for  other  investments,  gives  a 
balance  of  $8,299,163.60.  Dividends  amounting  to 
$9,455,736  were  paid,  which  leaves  a  balance  of  $12,- 
784,432.71  as  of  Dec.  31,  1918. 

During  1918,  a  total  of  5.110,101  tons  of  concentrat- 
ing and  29,031  tons  of  siliceous  oxide  oi-e  were  mined. 
No  development  work  for  the  purpose  of  increasing  ore 
resen-es  was  performed  during  the  year.  Average 
output  of  ore  per  man-shift  for  all  labor  chargeable 
to  the  mining  department  was  21.5  tons.  A  total  of 
14.88  miles  of  underground  openings  was  driven.  The 
concentrator  operated  an  average  of  15  sections  during 
the  year,  the  yield  of  copper  from  concentrating  ores 
being  19.08  lb.  per  ton. 

The  following  additions  were  made  to  mine  and  sur- 
face equipment:  Installation  of  an  underground  ven- 
tilating system ;  automatic  block-signal  installation  on 
underground  haulage  system:  installation  of  air-driven 
mucking  machine;  enlargement  of  changehouse;  pur- 
chase of  railroad  equipment  for  the  transportation  of 
employees,  and  an  addition  to  the  power  plant  of  four 
713  hp.  Sterling  boilers,  which  installation,  at  the  end 
of  the  year,  was  75<"r  complete. 


Qi 


>uincy  Mining  Co. 

The  copper-rock  output  of  the  Quincy  Mining  Co. 
during  1918  was  1,174,147  tons,  from  which  was  pro- 
duced 31,970.969  lb.  of  mineral,  yielding  19,948,965  lb. 
of  refined  copper,  or  16.99  lb.  per  ton  of  rock.  Total 
expenses,  including  mining,  development,  taxes,  smelt- 
ing, and  transportation  charges,  were  $3,733,133.25. 
Metal  sales  totaled  $4,857,085.15  and  other  income  was 
$81,475.02.  Deducting  $342,382.52  for  construction  at 
the  mine  and  smelten-  and  for  accident  account,  there 
remains  a  busine.ss  income  of  $863,044.40.  Dividends 
of  $935,000  were  paid. 

Development  totaled  24,580  ft.  Shaft  operations  at 
No.  2  shaft,  which  is  being  sunk  to  the  80th  level,  pro- 
gre-ssed  115  ft.;  No.  6  shaft  was  sunk  125  ft.  and  No.  8 
shaft,  187  ft.  Among  the  changes  and  improvements 
during  the  year  were  the  following:  A  power  scraper 
for  underground  work  was  perfected  and  an  under- 
ground power  .shovel  was  successfully  used.  Four  stor- 
age-battery locomotives  were  added  to  the  underground 
tramming  equipment.  A  new  hoisting-engine  house 
was  practically  completed  at  the  end  of  the  year.  .Addi- 
tions were  made  at  No.  1  and  No.  2  mills,  and  pro- 
visions made  for  the  installation  of  five  8-ft.  Marcy 
ball  mills  and  240  additional  tables.  Fifty  dwelling 
houses  at  the  mine  and  six  at  the  stamp  mills  were 
completed.  An  investigation  was  made  .ns  to  the  quan- 
tity of  silver  that  could  bo  recovered  from  mineral  at 
the  stamp  mills,  and  this  work  yielded  13.982  oz.  of  80'"o 
silvei  and  20.800  oz.  of  silvc  r  between  12  and  20',   pure. 


rrrnrlj  Kxpnrt  Kostrictiom  have  been  relaxed  in  a  decree 
.«igncr|  by  the  ProsiHont  of  France  on  May  13,  according 
to  Ciiwmrrre  Rfpnrts.  The  number  of  cla.sses  of  goods  for 
which  French  export  liccn.ic?  .are  required  is  rcduooii  from 
111.  ns  providi-rl  in  the  dcrroo  of  .Inn.  'JO,  to  only  19.  The 
list  inrlurlcs  the  following  minerals  and  metals:  Phosphates 
of  lime,  hnuxltc,  ronl  and  coke,  crude  gold,  platinum,  and 
silver,  iron  ore,  and  metallic  money. 
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Mine  Surveyor's  Lamp  Signals 
By  Roy  H.  Poston* 

In  underground  surveying,  the  various  noises  that  are 
inherent  to  mining  often  make  it  impossible  for  spoken 
directions  and  signals  to  be  understood  between  the  mine 
engineer  and  his  helpers,  so  that  it  is  necessary  to  resort 
to   some  other  manner  of  communication,   and  this   is 


^'Candle 


Move  Light 
to  Right 


Come  atread  or 
have  obtained 
Sight 


LAJIP  SIGNALS  FOR  USE  UNDERGROUND 

usually  done  by  means  of  lamps  or  candles.  The  sketch 
illustrates  a  few  of  the  signals  that  are  used  in  connec- 
tion with  a  system  adopted  by  one  of  the  mining  com- 
panies in  Southeastern  Missouri.  Blueprints  showing  a 
complete  set  of  such  signals  are  prepared  for  the  mine 
surveyor  and  his  helpers,  and  they  are  expected  to 
familiarize  themselves  with  their  use. 


Self-Closing  Manway  Gate 

A  safety  guard  for  manways  that  closes  automatically 
and  eliminates  the  danger  of  a  passageway  being  left 
unguarded  is  shown  in  the  sketch  and  is  described  in  the 
Mar.  22  issue  of  Ax-i-dent-Ax,  the  safety  publication 
of  the  U.  S.  Smelting,  Refining  and  Mining  Company. 

,Jlie  Oate  ismade  Self  Closing  by  pidcmg 
/  the  upper  Bolt  nearer  the  Timber  than  the  loner  Bolt 


END  VIEW 
TYPE    OF    SAFETY 


GATE    AT    MAJIMOTH    MINE 


The  principle  upon  which  the  gate  operates  is  not  new, 
for  it  can  be  seen  wherever  garden  gates  are  used,  and 
consists  of  an  arrangement  of  the  hinges  which  insures 
the  gate  closing  each  time  after  being  opened.  Construc- 
tion of  the  gate  requires  only  one  piece  of  1-in.  pipe,  3 

*St.  Francois,  Missouri. 


ft.  long;  one  piece  of  i-in.  round  iron  3  ft.  G  in.  long, 
and  two  pieces  of  ^-in.  round  iron  6  in.  long  (for  I-bolts). 
At  most  mines  these  materials  may  be  found  in  the  scrap 
pile,  and  as  any  blacksmith  can  do  the  necessary  work 
in  half  an  hour  or  less,  the  cost  is  trifling.  The  gates 
are  light,  and  anyone  who  can  drive  a  nail  can  install 
them.  When  the  stope  is  worked  out,  and  they  are  no 
longer  needed  at  one  point,  the  gates  can  be  easily  taken 
down  and  used  elsewhere. 

Those  in  use  at  the  Mammoth  mine,  at  Kennett,  Calif., 
are  made  to  a  standard  size  of  3  ft.,  but,  owing  to  their 
e.xtreme  lightness,  they  could  be  made  longer  to  guard 
a  wider  opening  without  being  less  efi^ective. 


A  Home-Made  Shop  Wagon 

The  shop  wagon  shown  in  the  accompanying  sketch 
was  built  entirely  of  discarded  materials,  the  only  cost 

Cbuniersun/f 
l"rmnF!r>       So/t/ieacfs-. 
.■  j;  ^       t:4-'il0"0a/rSoarv/  ^S°>(S'oak 


SHOP    WAGON    MADE    FROM    DISCARDED    MATERIALS 

being  that  of  the  labor.  The  contrivance  has  been  in 
continual  use  for  six  years,  and,  except  for  the  need 
of  an  occasional  nut  or  bolt,  has  required  no  attention. 


Automatic  Car-Dumping  Device 

By  L.  H.  Goodwin* 

An  automatic  car-dumping  device,  shown  in  the  il- 
lustration, was  used  on  a  4-ton  wooden  ore  car  in  con- 
nection with  a  small  and  somewhat  makeshift  installa- 
tion. Other  designs  might  have  been  found  more  suit- 
able to  manufactured  types  of  cars,  but  in  the  above  in- 
stance I  found  that  the  use  of  this  appliance  answered 
all  the  requirements  of  dumping  the  car  at  the  proper 
time  and  place.  The  car  was  used  to  lower  ore  from  a 
bin  at  the  top  of  an  incline  to  another  bin  at  the  bottom. 
An  attendant  at  the  upper  bin  hoisted  the  empty  car, 
loaded  it  from  the  chutes,  and  then  lowered  the  load 
to  the  bin  below,  where  the  car  dumped  automatically. 
After  hoisting,  the  attendant  closed  the  doors  and  ad- 
.justed  the  dumping  device  before  loading. 

The  car  was  provided  with  a  V-bottom,  and  the  doors 
were  hinged  at  the  top  so  that  they  would  swing  out- 
ward when  dumping.  Steel  rods  of  1-in.  drill  steel  were 
held  across  both  doors  by  means   of  straps  so  placed 

•.Mining:  engineer,  42  Broadway.  New  Torlt. 
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that  the  rods  would  rotate  freely.  These  rods  protruded 
about  2  ft.  at  either  end  beyond  the  doors,  and  were  bent 
downward  and  outward  at  this  point,  the  ends  being 
provided  with  eyes.  The  projecting  rods  at  either  end 
of  the  car  were  connected  by  means  of  a  ^-in.  cable  that 
passed  over  a  small  wootlen  sheave  at  the  top  of  the  car. 
Tumbuckles  were  placed  on  the  cables,  and  it  was  pos- 
sible to  adjust  them  as  required  and  secure  the  proper 
length  as  the  cables  stretched. 

In  the  sketch,  the  doors  are  shown  in  the  closed  posi- 
tion. When  the  car  is  filled,  the  force  exerted  by  the 
pressure  of  the  ore  against  the  sides  is  transmitted 
along  the  projecting  rods  or  arms  and  is  communicated 
to  the  cable,  which  becomes  taut.    It  will  be  seen  that 


erccred  ^  receive      :yntf'TurnlxKMe^ 


i'lrvnRocHo  which 
iDoor  is  hirt~~' 


AN  AUTOMATIC  CAR-DUMPING  DEVICE 

in  the  closed  position  of  the  arms  no  force  applied  upon 
the  doors  from  within  could  open  them  unless  it  were 
sufficiently  great  to  stretch  the  cable  to  such  a  point  that 
the  toggle  angle  formed  between  the  door  and  the  rod 
would  be  destroyed.  The  force  of  the  ore  against  the 
sides  has  only  a  slight  leverage,  and,  consequently,  no 
trouble  will  be  experienced,  and  as  long  as  the  rods  re- 
main in  the  position  illustrated  the  doors  cannot  open 
unless  something  breaks. 

To  free  the  doors  from  the  grip  of  the  cable  it  is 
necessary  only  to  rotate  one  pair  of  the  arms  slightly 
outward.  In  doing  this  the  other  toggle  angle,  namely, 
the  one  between  the  cable  and  the  arm,  is  destroyed,  and 
both  doors  are  free  to  open.  A  small  force  applied  to 
the  end  of  the  arm  is  sufficient  to  move  it  outward,  be- 
cause it  possesses  the  advantage  of  a  2-ft.  lever.  It  is 
evident  that  with  a  4-ton  load  in  the  car  the  pressure 
against  its  side.s  will  be  considerable,  and  that  the  cable 
will  have  sufficient  force  applied  to  it  to  keep  it  tight 
and  without  slack.  Granting  this,  it  is  again  evident 
that  when  the  arm  is  rotated,  even  though  its  arc  of 
rotation  is  slight,  the  cable  must  be  lengthened  ever  so 
little.  With  the  advantage  of  the  lever,  however,  this 
tiny  stretch  in  the  cable  is  easily  made,  and  the  force 
required  to  trip  the  arm  is  slight. 

The  arm  is  tripped  at  the  unloading  point  by  means 
of  a  steel  shoe  placed  at  such  a  point  that  it  will  engage 
one  of  the  arms  at  the  front  of  the  car  at  the  moment 
when  the  car  is  in  the  proper  position  for  dumping.  This 
shoe  is  given  sufficient  slope  so  that  its  contact  with  the 
arm  causes  rotation  of  the  latter,  thus  freeing  the  doors. 
Once  the  doors  are  relea.sed,  the  pressure  of  the  ore 
causes  them  to  open,  and  the  car  empties  itself  easily. 
Point"!  which  ne«l  especial  attention  may  be  noted  as 
follows :  The  slope  of  the  V-hottom  should  be  sufficiently 
steep  to  give  the  ore  a  good  momentum  when  it  leaves  the 
car,  otherwi.se  it  will  not  dump  clean;  a  steel  bottom  aids 
greatly  in  securing  that  result.  Much  depends  upon 
the  steel  rods,  as  they  are  subjected  to  considerable 
strain.  Doors  should  he  hung  on  a  slight  batter,  so  that 
they  will  close  more  easily.  They  must  be  strong,  as 
they  have  little  support  at  the  bottom.    Sufficient  room 


should  be  left  at  the  dumping  point  to  assure  that  the 
ore,  as  it  leaves  the  car,  is  not  impeded  in  its  passage 
The  track  must  be  kept  clear  of  obstructions  which 
might  act  as  trippers  and  prematurely  dump  the  car 
The  idea  was  obtained  from  an  old  and  discarded  coal- 
handling  and  stacking  plant,  in  which  apparently  sev- 
eral cars  had  been  operated  on  one  cable  and  dumped 
in  this  manner. 


New  Type  of  Mine  Car 

A  type  of  mine  car,  recently  produced  by  the  Annis- 
ton  Steel  Co.,  Anniston,  Ala.,  for  one  of  the  Alabama 
coal  companies,  is  illustrated  in  the  accompanying  sketch. 
The  design  embodie.s  several  novel  features  which  will 
be  found  applicable  in  the  mining  field.  Specifications 
for  this  car  are  as  follows:  Capacity,  2000  lb.;  inside 
length,  7  ft.;  height,  18i  in.;  height  over  rail,  30  in.; 
width  at  top,  4  ft. ;  diameter  of  wheels,  12  in. ;  track 
gage,  36  in.,  and  wheel  base,  20  inches. 

All  body  irons  are  made  of  structural  shapes  formed 
to  exact  dimensions.  Stiflfening  bars  are  made  from  Z- 
bar,  \\  X  2  X  li  in.,  all  riveted  to  the  body  binders  and 
bolted  at  each  end  to  the  bumper.  This  arrangement 
holds  the  car  in  perfect  alignment.  The  draw  bars 
are  made  from  2  x  3J  x  .2-in.  tees.  Attached  to  the  ends 
of  this  bar  are  electric  cast-steel  drawbar  hooks  and 
eyes,  with  electric-forged  steel  hitchings. 

The  assembling  of  the  truck  and  its  attachment  to 
the  bottom  of  the  car  are  done  by  means  of  3  x  3  x  i-in. 
angles  or  10-in.  15-lb.  channels,  as  required,  all  riveted 
to  the  body  irons  as  well  as  to  the  draw  bar  and  the 
stiffening  Z-bar.  The  wheels  are  provided  with  i-in. 
pipe  plug  for  oiling  purposes.  The  axle  housings  are 
bolted  through  the  channels  or  angles,  passing  through 
the  entire  bottoms  and  inside  washer  plates. 


.spi;i-iAi.i,Y  nKsiGNED  MI.N1-:  r.\H 

The  axles  are  made  from  sufficiently  high-carbon  steel 
to  permit  turning  and  hardening  to  exact  dimensions 
that  part  of  the  axle  used  for  a  bearing  surface.  The 
wheels  are  of  electric  cast  steel,  and  are  cast  in  steel 
chillers  to  insure  perfect  concentricity,  thus  facilitating 
the  machining  and  boring. 

The  wheels  are  greased  or  oiled  before  assembling 
and  are  bored  to  a  tolerance  of  0.002  in.  for  application 
of  the  Hyatt  shock-absorber  roller  bearing.  The  hous- 
ings are  also  electric  steel  castings,  designed  especially 
to  prevent  dust  and  other  disintegrating  substances 
from  entering  the  bearings,  and  are  well  packed  with 
felt  to  accomplish  this  purpose. 

The  oak  used  in  the  manufacture  of  the  cars  is  selected 
stock  of  the  best  grade  obtainable. 
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I  Ore  Dressing  and  Metallurgy  I 
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The  precise  action  of  commonly  used  materials  is 
likely  to  be  ignored,  and  the  notes  on  the  use  of 
lime  will  draw  attention  to  an  important  phase  of 
metallurgical  work.  The  electrical  explanation  as  to 
the  settlement  of  a  ground  ore  by  an  electrolyte 
such  as  lime  may  not  be  generally  acceptable,  as  it 
is  noiv  knoivn  that  other  coagulation  phenomena, 
dependent  on  adsorption  of  the  metallic  ion  of 
the  electrolyte,  take  place  when  the  particles  are 
all  of  the  same  electric  sign,  and  should,  therefore, 
remain  mutually  repulsed.  No  final  explanation 
of  coagulation  is  available,  but  further  discussion 
will   help    to    throw   more   light   on   the    subject. 


Preliminary  testing  work  may  lead  to  the  adoption 
of  the  proper  process  and  the  most  efficient  equip- 
ment, but  control  of  operations  is  always  simplified 
and  results  are  almost  invariably  improved  by  a 
continuance  of  experimental  checking.  The  flota- 
tion flask  described  has  been  designed  with  a 
view  to  insuring  accurate  forecasting,  and  will 
prove    a   most   iiseful   adjunct    in    the    laboratory. 


Lime  as  a  Settling  Agent 

By  Paul  T.  Bruhl* 

Lime  is  so  common  a  reagent  in  cyanide  practice  that 
one  is,  in  general,  more  content  to  tacitly  acknowledge 
its  beneficial  effects  than  to  attempt  any  explanation  of 
the  way  in  which  it  functions.  To  admit  that  lime  is 
useful  because  it  counteracts  any  acidity  in  the  ore  and 
promotes  settlement  is,  of  course,  merely  a  statement 
of  fact.  To  explain  "why"  a  certain  effect  takes  place 
is  usually  easier  than  to  explain  "how"  it  takes  place. 
For  instance,  it  is  known  that  lime  aids  settlement  by 
causing  coagulation  of  the  slimes.  This  statement,  how- 
ever, gives  no  information  as  to  how  the  effect  is  pro- 
duced. If  it  be  possible  to  learn  exactly  how  it  is  that 
lime  functions,  it  will  become  practicable  to  control  its 
use  in  the  most  economical  way.  The  proper  settlement 
of  slime  is  of  importance  in  cyanide  mills  where  decan- 
tation  is  practiced,  and  it  would  be  helpful  to  discover 
the  causes  to  which  poor  settlement  may  be  attributed. 

A  dirty  overflow,  as  poor  settlement  is  sometimes  de- 
scribed in  mill  parlance,  is  often  due  to  the  fact  that 
pulp  is  being  sent  to  the  thickener  in  quantities  in  ex- 
cess of  the  machine's  capacity.  It  may  be  caused  when 
the  pulp  is  of  too  high  a  specific  gravity,  and,  therefore, 
of  a  viscosity  too  great  to  permit  a  sufficiently  rapid 
settlement  of  the  solid  particles.  As  the  viscosity  of  a 
solution  increases  with  fall  of  temperature,  the  solids  in 
a  cold  pulp  will  not  settle  as  quickly  as  in  a  warmer 
one.  Time  of  settling  depends  also  on  the  physical  con- 
dition of  the  slime,  for  as  it  becomes  finer  the  influence 
of  gravity  becomes  less  and  less,  and  surficial  forces 
between  solids  and  solution  have  a  correspondingly 
greater  effect,  owing  to  the  increase  of  internal  surface. 
When  the  slime  is  in  the  colloidal  form  settling  may 
become  economically  impossible.     I   remember  a   run- 

•American  Venture  and  Mines  Corporation,   Thomson,   Georgia. 


of-mine  ore  which  settled  well  when  the  protective  alka- 
linity was  maintained  at  1  lb.  per  ton.  The  ore,  how- 
ever, that  was  obtained  from  a  certain  section  of  the 
mine  was  clayey  in  character,  causing  the  thickener 
overflow  to  become  dirty.  Even  at  a  short  distance 
the  overflow  looked  clear,  but  floccules  of  gelatinous  ma- 
terial could  be  distinguished  on  closer  examination. 
These  soon  choked  the  pores  of  the  cloths  in  the  clarify- 
ing filter,  necessitating  frequent  treatment  with  hydro- 
chloric acid.  The  protective  alkalinity  was  varied  from 
0.5  to  3  lb.  per  ton  without  improvement.  It  is  probable 
that  the  floccules  consisted  in  large  part  of  a  precipitate 
formed  by  chemical  action  between  some  constituent  of 
the  ore  and  calcium  hydrate. 

It  is  regarded  as  probable  that  quartz  particles  ac- 
quire charges  of  negative  electricity  on  their  surfaces 
and  that  these  similar  charges  cause  the  particles  to 
repel  one  another  and  thereby  hinder  settling.  The 
lime  dissolves  with  the  production  of  positive  ions  in  ex- 
cess, which  neutralize  the  negative  charges  borne  on  the 
surfaces  of  the  quartz  particles,  and  so  deprive  them  of 
their  capacity  for  mutual  repulsion.  I  have  noticed, 
however,  that  some  ore  slime  will  settle  more  readily  in 
a  solution  that  carries  undissolved  slaked  lime  than  in 
one  that  has  all  the  lime  in  solution,  and,  temporarily,  a 
higher  protective  alkalinity.  This  observation  indicates 
that  the  solid  slaked  lime  possesses  a  property  that  en- 
ables it  to  effect  a  more  rapid  settlement  than  the  same 
quantity  of  lime  in  solution.     What  is  this  property? 

In  metallurgical  practice  it  is  the  aim  to  use  the 
smallest  quantity  of  lime  that  will  insure  sufficiently 
quick  settling.  It  may  well  be,  then,  when  small  amounts 
of  lime  are  used,  that  the  negative  charges  of  the  quartz 
particles  are  not  all  neutralized,  but  that  some  of  the 
particles  are  discharged,  and  that  these,  by  reason  of 
collisions  with  other  particles  that  are  still  charged, 
again  acquire  negative  charges  (which  are  naturally 
weaker  than  the  original  ones) ,  and  so,  as  a  whole,  the 
system  becomes  less  intensely  electrified,  and  the  force 
of  repulsion  becomes  too  weak  to  hinder  settlement. 
It  is  possible  that  the  more  rapid  subsidence  of  the 
slime  observed  when  some  undissolved  slaked  lime  is 
present  is  due  to  the  lime  particles  carrying  larger 
charges  of  positive  electricity.  Lime  when  used  in 
too  great  an  excess  may  retard  settlement,  because, 
though  the  charges  on  the  quartz  particles  are  neutral- 
ized, so  much  positive  electricity  is  present  that  the 
quartz  now  acquires  a  positive  charge,  and  subsidence 
of  the  slimes  is  again  impeded. 

Lime  is  added  either  in  crude  form  directly  to  the 
ore,  or  the  addition  is  made  after  slaking.  The  latter 
method  is  undoubtedly  preferable,  because  slaked  lime 
is  about  30%  more  soluble  than  unslaked  lime,  and  it 
produces  a  more  marked  settling  effect.  Some  chemical 
reaction  other  than  that  represented  by  the  recognized 
equation — CaO  +  H,0  =  Ca(OH),— is  probable;  other- 
wise this  difference  is  hard  to  explain.  Oxygen  in  ex- 
cess and  water  at  a  minimum  must  cause  a  change  that 
does  not  occur,  at  any  rate  so  markedly,  when  the  lime 
is  put  in  a  large  bulk  of  solution. 
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From  the  considerations  mentioned  it  would  appear 
that  the  best  results  are  obtained  when  lime  is  added 
continuously,  as  slaked  lime,  preferably  in  the  form 
of  a  spray  at  or  just  below  the  surface  of  the  solution 
in  the  thickener. 


Experimental  Flotation  Flask* 

By  Will  H.  CoghillI 

In  flotation  experiments  it  is  desirable  to  have  a  hand 
device  correlating  successively  with  the  experimental 
and  commercial  machines.  This  phase  of  flotation  has 
not  been  sufficiently  developed.  I  purpose  describing 
a  device  which  is  intended  to  fill  this  gap. 

Success  in  designing  a  machine  depends  upon  the 
priciples  selected  to  govern  its  detail.  The  principles 
that  are  applicable  in  the  selection  of  this  device  are 
that  the  pulp  density  and  the  ratio  of  solids  to  frothing 
surface  must  be  the  same  as  in  well-designed  machines. 
The  importance  of  these  factors  can  best  be  emphasized 
by  quoting  from  Del  Mar.': 

Under  mnnipulation  may  be  included  the  shape  or  form  of  the 
coMecting  chamber  of  the  flotation  machine,  for  the  cells  in  any 
flotation  system  are  used  for  two  purposes,  either  to  float  a  dirty 
concentrate,  which  must  be  cleaned  before  marl<eting,  or  to  float 
a  finished  concentrate,  which  is  ready  for  shipment.  In  the 
former  case  the  collecting  chamber  of  the  machine  should  favor 
a  quick  discharge  :  that  is,  there  should  be  a  narrow  chamber, 
but  when  we  require  the  finished  product  the  box  must  he  suffi- 
ciently wide  to  allow  the  settlement  of  occluded  waste  or  gangue. 
Manufacturers  of  flotation  machines  miss  this  point,  and  there- 
fore the  same  machine  is  often  used  for  roughing  and  for 
cleaning,  although  the  two  operations  require  entirely  different 
manipulation.  This  important  structural  feature  in  the  flota- 
tion chamber  may  make  the  difference  between  success  and 
failure,  for  not  only  must  a  concentrate  be  produced,  but  it  must 
attain  a   certain   grade  of  metallic  content   to  be  fit   for  shipment. 

On  observing  successful  laboratory  flotation  machines 
of  the  mechanical  agitation  type,  it  is  found  that,  when 
the  pulp  density  is  3  to  1,  there  is  from  30  to  60  gm.  of 
ore  for  everj'  square  inch  of  frothing  surface.  Take  a 
test  tube  of  such  a  diameter  that  it  gives  a  frothing 
area  of  0.6  sq.in.  The  quantity  of  ore  required  is, 
then,  .say,  .30  gm.,  and  for  a  3  to  1  pulp,  90  c.c.  of  water 
mu.st  be  added.  But  the  ordinary  test  tube  of  this 
diameter  will  hold  only  85  c.c.  of  water  and  is  8  in.  long. 
After  making  allowances  for  the  volume  of  ore  and  air, 
the  test  tube  would  have  to  be  about  one  foot  long. 

It  is  obvious  that  the  adoption  of  these  proportions 
in  such  a  device  would  not  be  consistent.  A  loaded  bubble 
which  chanced  to  be  at  the  bottom  of  the  tube  at  the  end 
of  the  agitation  period  would  have  to  travel  upward 
a  di.<*tance  of  nearly  twelve  inches  again.st  a  falling 
column  of  .solids  before  it  could  deliver  its  burden  to 
the  froth.  Needless  to  say,  it  would  be  wrecked  at  the 
outset  and  buried  beneath  the  column  of  ore.  Moreover, 
the  test  tube  has  no  facilities  for  discharging  the  froth.' 

The  device  which  is  recommended  here  has  been  used 
at  the  Northwest  station  of  the  If.  S.  Bureau  of  Mines 
at  Seattle.  It  con.tists  of  two  I'yrox  flasks,  one  of  250- 
c.c.  and  the  other  of  .500-c.c.  rap.irity.  A  rubber  nipple 
is  placed  on  the  neck  of  the  smaller  one,  .10  that  when 

•Puhll»hrd  by  p«rmlMinn  of  the  I>lrector  of  Iho  Uureau  of 
Mined. 

tMetnllurKlKt  nf  Ihp  Ruronu  nt  Mlnm. 

'Pel  Mnr.  .\lBernon.  •■rnfrerenllBl  Flotntlnn  nf  Ta-imI  and  Zinc 
.lulphldes."    .MiR.    nnit    ^Iri.    rrrti,.    Vol      I|7.    Xov.    J,'..    1910,    p.    892. 

The  fu<pnrnlnry  funnel  which  haii  been  recomrt.ended  by  "A 
Sperlnl  I'orrespondenl."  Mtn.  onrf  Hrl  prftx.  .lulv  21  tJIS  n 
122.  and  by  Rnlslnn,  O,  P..  nnil  Allen,  lil-nn  I,.,  .Ul«.  onrf  Uri. 
Ptmm  .Inn  «,  I!>l«.  p.  44.  Id  faulty  bernime  the  nroporllnnx  are 
not  good  and  the  froth  haa  (o  atand  until  the  lalllnft  Is  remove<l. 


the  flaring  portion  is  ground  off  it  will  fit  snugly  into 
the  larger,  as  shown  in  the  cut.  To  prepare  a  test, 
the  smaller  flask  is  filled  with  a  mixture  of  ore  and 
water  of  the  desired  consistence  and  emptied  into  the 
larger  one,  after  which  about  3  c.c.  of  water  is  added. 
After  the  desired  flotation  reagents  have  been  added, 
a  stopper  is  placed  in  the  flask  and  the  experimenter  is 
ready  to  proceed  with  the  test.  The  procedure  of  testing 
is  by  means  of  hand  agitation  for,  say,  five  minutes. 
The  stopper  is  removed,  the  flasks  are  united,  and,  after 
a  brief  agitation,  placed  in  the  position  as  shown.  The 
extra  3  c.c.  of  water  referred  to  elevates  the  lower  level 
of  the  froth  so  that  it  will  overflow  into  a  collecting 
pan  when  the  larger  flask  is  removed.  The  agitation 
may  be  repeated  as  often  as  desired  by  adding  a  little 
extra  water  each  time. 

The  efficiency,  of  course,  is  low  as  compared  with  the 
mechanical  devices,  but  the  relative  floatability  of 
minerals  and  relative  effects  of  flotation  reagents  may  be 
quickly  determined.  There  are  two  reasons  why  the 
efficiency  is  low — there  is  no  opportunity  for  the  froth 
to  build  up  during  the  agitation  period,  and  a  small 
quantity  of  gangue  lodges  on  the  bench  formed  by  the 


IIANn    HKVIfK    KOI!    KLOTVTION     i;X  l-KIUM  KNT.S 

union  of  the  inner  and  outer  tubes,  and  by  joining  the 
overflow  reduces  the  grade  of  the  concentrate. 

The  (luantity  of  modifying  reagents  must  be  deter- 
mined by  calibrated  dovices.  Otherwise  impressions 
may  be  misleading,  and  deductions  which  are  unwar- 
ranted might  be  made.  This  is  demonstrated  by  the 
following  example:  When  four  drops  of  oil  was  added 
from  a  medicine  dropper,  the  pyrite  floated  so  freely 
that  the  results  were  jidverse.  The  dropper  was  then 
calibrated  and  it  was  found  that  4  lb,  of  oil  per  ton  of 
ore  had  been  used.  The  lest  was  then  repeated  with  one 
drop  of  oil.  and  the  re-Jiilts  were  encouraging. 

This  device  then  has  three  points  of  advantage  over 
the  test  tube:  It  has  convenient  di.-icharging  facilities, 
and  it  provides  for  desirable  pulp  densities  and  a  con- 
stant area  of  frothing  surface. 
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The  Engineering  Standards  Association 


The  establishment  of  the  American  Engineering 
Standa7-ds  Association  is  the  development  of  a  con- 
structive principle  of  broad  purpose,  and  through 
cooperation  of  technical  societies  and  Government 
departments  it  is  possible  to  unify  standardization 
ivork  u-hich,  if  carried  out  by  various  organizations 
operating  independently,  has  a  tendenccy  to  produce 
diversification,  rather  than  an  effective  coordination 
of  industrial  practice.  Standardization  will  not 
only  stabilize  conditions  governing  commercial  and 
technical  matters,  but  it  ivill  also  prevent  duplica- 
tions and  ivaste  motion  and  an  overlapping  of  effort. 


THE  importance  of  standardization  in  many  lines 
of  engineering-  was  emphasized  by  the  war,  and 
the  work  that  has  been  done  in  that  field  shows 
:learly  the  need  of  cooperation,  to  prevent  the  confusion 
:aused  by  the  promulgation  of  overlapping  standards 
by  independent  bodies.  During  the  war  the  Govern- 
ment departments  coordinated  these  efforts  in  certain 
lines  and  greatly  assisted  in  unifying  them. 

The  American  Institute  of  Mining  and  Metallurgical 
Engineers,  the  American  Institute  of  Electrical  En- 
gineers, the  American  Society  of  Civil  Engineers,  the 
American  Society  of  Mechanical  Engineers,  and  the 
American  Society  for  Testing  Materials,  recognizing 
the  value  of  what  had  been  done,  invited  the  Govern- 
nent  depart.Tients  of  War,  Navy,  and  Commerce  to  ap- 
point representatives  to  collaborate  with  them  in  con- 
tinuing this  work.  The  body  so  formed  is  known  as 
;he  American  Engineering  Standards  Committee.  Con- 
siderable time  has  been  required  definitely  to  formulate 
its  objects,  and  arrange  methods  for  accomplishing 
them  that  would  be  effective  without  in  any  way  inter- 
fering with  the  many  organizations  that  have  been 
ioing  such  excellent  work  in  the  accomplishment  of  this 
Dbject. 

This  committee  has  just  completed  and  adopted  a 
revision  of  its  constitution,  which  has  been  sent  to  the 
governing  boards  of  all  the  departments  and  societies 
represented  on  the  committee,  with  a  request  for  its 
ratification.  The  new  constitution  changes  the  name 
:o  American  Engineering  Standards  Association,  the 
:hange  from  "committee"  to  "association"  more  fittingly 
ndicating  the  wide  scope  of  the  interests  involved. 

Purposes  of  the  Standards  Association 

The  objects  of  the  association  are  stated  as  follows: 
Fo  unify  and  simplify  the  methods  of  arriving  at  en- 
dneering  standards;  to  secure  cooperation  between 
,'arious  organizations  and  to  prevent  duplication  of 
itandardization  work;  to  promulgate  rules  for  the  de- 
elopment  and  adoption  of  standards ;  to  receive  and 
lecide  on  recommendations  for  standards  submitted  as 
)rovided  in  the  rules  of  procedure,  but  not  to  initiate, 
lefine,  or  develop  the  details  of  any  particular  standard ; 
0  act  as  a  means  of  intercommunication  between  or- 
ranizations  and  individuals  interested  in  the  problems 
if  standardization;  to  give  an  international  status  to 
ipproved  American  engineering  standards;  and  to  co- 
iperate  with  similar  organizations  in  other  countries. 
;nd  thus  promote  international  standardization. 


Means  are  provided  for  increasing  the  number  of 
representatives  in  the  association  by  invitation  or  upon 
request.  Several  important  organizations  interested  in 
standardization  will  be  invited  to  appoint  representa- 
tives as  soon  as  the  necessary  power  is  obtained. 

The  routine  work  of  the  association  will  be  con- 
ducted by  its  secretary,  under  the  direction  of  a  board 
of  directors.  This  board  will  have  power  to  deal  with 
all  of  the  affairs  of  the  association  except  the  final  ap- 
proval of  the  standards  submitted  to  it. 

Conditions  Governing  Formation  of  Sponsor 
Societies 

Any  organization  may  request  the  association  to  ap- 
prove standards  which  it  has  formulated,  or  to  approve 
committees  that  it  has  appointed,  and  by  so  doing  be- 
comes a  sponsor  society.  Such  a  request  is  entirely  at 
the  option  of  the  organization  that  has  formulated  or 
expects  to  formulate  the  standard.  At  the  request  of 
the  sponsor,  approval  of  the  standards  is  given  when 
they  are  the  substantially  unanimous  conclusions  of  a 
committee  made  up  as  follows:  (a)  Sectional  commit- 
tees dealing  with  standards  of  a  commercial  character 
(specifications,  shop  practices,  and  similar  matters), 
shall  be  made  up  of  representatives  of  producers,  con- 
sumers, and  general  interests,  no  one  of  these  interests 
to  form  a  majority.  A  producer  is  a  person,  or  the  rep- 
resentative of  a  firm  or  corporation,  directly  concerned 
in  the  production  of  the  commodity  involved.  A  con- 
sumer is  a  person,  or  the  representative  of  a  firm  or  cor- 
poration, that  uses  the  commodity  involved,  but  is  not 
directly  concerned  with  its  production.  General  inter- 
ests include  independent  engineers,  educators,  and  per- 
sons who  are  neither  consumers  nor  producers,  as  de- 
fined above.  (b)  Sectional  committees  dealing  with 
standards  of  a  scientific  or  non-commercial  character 
shall  consist  of  persons  specially  qualified,  without  r3- 
gard  to  their  affiliations. 

It  is  anticipated  that  in  nearly  all  cases  the  approval 
of  standards  and  committees  by  the  association  will  be 
requested.  If  considered  advisable,  the  association  is 
authorized  to  call  a  meeting  of  those  who  would  be  in- 
terested in  the  formulation  of  a  new  standard  or  the  re- 
vision of  an  old  one,  to  select  one  or  more  sponsor  so- 
cieties. The  sponsor  society  or  societies  will  appoint  a 
sectional  committee  to  formulate  or  revise  the  standard. 
This  sectional  committee  will  report  to  the  sponsor  when 
its  work  is  completed.  The  sponsor  may  then  request 
the  association  to  approve.  The  association  deals  only 
with  the  sponsor  and  acts  only  at  its  request. 

Provision  is  made  in  all  publications  that  a  standard 
must  be  referred  to  as  that  of  the  sponsor,  using  what- 
ever title  the  sponsor  has  given  it,  followed  by  the  state- 
ment "approved  by  the  American  Engineering  Stand- 
ards Association."  The  approval  may  be  given  in  one 
of  three  ways,  either  as  recommended  practice,  tentative 
standard,  or  standard,  the  expectation  being  that  noth- 
ing will  be  approved  as  standard  until  it  has  been  shown 
that  it  is  generally  acceptable. 

The  association  thus  acts  only  to  bring  together  those 
interested  in  a  common  object,  and,  when  they  have 
completed  their  work,  will  at  their  request  certify  that 
it  has  been  done  in  such  a  manner  as  to  justify-  its 
adoption.      Nothing    revolutionary    is    proposed;    it    is 
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merely  an  extension  of  present  practice.  The  executive 
committee  of  the  American  Society  for  Testing  Ma- 
terials now  pa.sses  on  the  composition  of  committees, 
ascertains  that  their  conclusions  are  substantially  unan- 
imous, and,  if  so,  reports  them  to  the  society  for  accept- 
ance or  rejection.  The  association  does  the  same  for 
groups  of  organizations.  Its  board  of  directors  per- 
forms the  same  functions  as  the  executive  committee  of 
the  American  Society  for  Testing  Materials,  and  the 
association  as  a  whole  accepts  or  rejects.  It  neither 
selects  sponsors  nor  sectional  committees;  it  does  not 
consider  the  subject  matter  of  a  standard,  nor  the  pro- 
cedure under  which  it  is  arrived  at,  except  that  it  re- 
quires sufficient  information  from  the  sponsor  to  show 
that  the  conclusions  are  substantially  unanimous  and 
•■hat  the  sectional  committee  is  balanced  and  representa- 
tive. It  requires  that  in  all  publications  the  sponsor 
shall  be  given  full  credit. 

In  addition  to  the  work  of  assisting  in  the  selection 
of  committees  and  certifying  that  their  work  has  been 
done  under  proper  conditions,  the  association  will  act  as 
a  bureau  of  information  regarding  standardization.  It 
will  collect  information  regarding  existing  standards 
and  as  to  the  bodies  that  have  formulated  and  adopted 
them,  and  furnish  information  desired  by  the  working 
committees  regarding  what  has  been  or  is  being  done  on 
similar  or  related  lines.  It  will  establish  relations  with 
similar  bodies  in  other  countries  and  can  do  much  to 
promote  the  acceptance  of  international  standards. 

Effective  Means  Devised  for  the  Adoption 
OP  Standards 

It  is  the  unanimous  conclusion  of  all  those  who  have 
been  consulted  who  have  been  active  in  standardization 
work  that  such  an  organization  is  urgently  needed.  Two 
or  more  organizations  have  on  many  occasions  formu- 
lated standards  for  substantially  the  same  thing,  and 
though  often  these  differences  have  been  slight,  neither 
has  been  entirely  acceptable  to  the  other  interested 
person,  firm,  or  organization.  In  the  majority  of  such 
cases,  if  the  organizations  had  been  brought  together 
at  the  beginning  they  could  have  agreed  on  a  standard 
that  would  have  been  satisfactory  to  both. 

The  American  Engineering  Standards  Association 
will  furnish  a  means  by  which  any  organization  intend- 
ing to  define  a  standard  can  readily  a.scertain  what 
others  are  interested  and  should  be  consulted  in  regard 
to  it.  At  present  there  is  no  such  means.  There  is 
nowhere  anything  approaching  a  complete  list  of  the 
organizations  doing  standardization  work,  much  less 
any  list  of  the  standards  proposed  or  in  preparation. 

The  advantage  of  having  any  standard  generally  ac- 
cepted, and  the  much  greater  probability  of  accom- 
plishing this  if  it  is  prepared  under  definite  condi- 
tions that  have  proved  effective  in  the  past,  will,  it  is 
believed,  cause  most  of  the  organizations  engaged  in 
such  work  to  a.sk  and  receive  the  assistance  of  the  Amer- 
ican Engineering  Standards  Association.  It  provides 
definite  machinery  for  securing  cooperation  and  pre- 
venting duplication  of  work.  It  establishes  definite 
rules  to  secure  the  absolute  autonomy  of  any  group  en- 
gaged in  the  development  of  standards,  and  insures  that 
this  group  shall  receive  full  credit  for  its  work. 

With  the  assurnnrps  of  cooperation  that  the  Amer- 
ican Engineering  Standards  As.<(ociation  has  already  re- 
ceived, it  is  believed  that  there  is  no  question  of  the  ad- 
visability of  forming  the  more  broadly  representative 


association.  Several  organizations  have  already  pre 
sented  requests  for  the  approval  of  existing  standard 
and  many  others  only  await  the  notification  of  the  com 
mittee  that  it  is  fully  organized. 


Monthly  Copper  Production  for   191S 

The  table  which  appears  herewith  is  compiled  fron 
reports  received  from  the  respective  companies  (excep 
in  the  cases  noted  as  estimated),  together  with  th 
reports  of  the  U.  S.  Department  of  Commerce  as  t 
imported  material,  and  in  the  main  represents  th 
crude-copper  content  of  blister  copper,  in  pounds. 


Alaska  shipments  (c). 
Arisona: 

Arizona  Copper 

Calumet  &  Arizona. . 
Cons.  Ari«.  Smelting. 

Inspiration 

Magma 

Mil      • 


CRUDE-COPPER  PRODDCTION.   1919 
February  March  April 
5,176,033       1,471,398      2,153,691 


'  Cornelia  (a) 

Old  Dominion 

Phelps  Dodge 

Ray 

Shatturk  Arizona 

United  Verde 

United  Verde  Extenaion. 
California; 


3,360,000 
6,612,000 
1,000.000 
6,600,000 
1.211, 175 
4,462,578 
2,014,000 
2,360.000 
7,410,000 
4,150,000 
376,166 
2,850,000 
1,239,120 


2,800,000 

4,602,000 

720.000 

6,700,000 

1.000,212 

4,551.115 

1,980,000 

2,574,000 

6,434,000 

3,792,000 

2,452 

Nil 

Ml 


2,400,000 

3,822,000 

770,000 

6,900,000 

674,943 

4,489,748 

2.000,000 

2,389.000 

6,560,176 

3,650,000 

Nil 

Nil 

Nil 


2,400,00 

4,308.00 

690,00 

6,200,00 


4,989.58 
1,408.00 
2,564.00 
6.785.90 
3,975,00 


1,250.00 


Ma 


noth. 


Michigan; 

Calumet  &  Hecla 

Other  Lake  Superior  (6) . 

Montana; 

Anaconda 

East  Butte 

Nevada; 

Mason  Valley 

Nevada  Cons 

New  Mexico: 
Chino 

Utah; 

Utah  Copper 

Eastern  smelters  (6) 


Total  reported. . 
Others,  estimated . 


1,506,000       1,475.000       1.386.000  620,00 

9.263,868       9,652,053       8,554,113       6,79 
6,500,000      6,500,000      6,500,000      6,50 


947,336 
4,150.000 


3,552,676       3,770,000 


10,335,000 
1,400,000 


Total  United  States 111,649,512  102,040,460 

Imports:  Ore  and  concentrates, 

etc 13,824,200     10,146,979 

Imports  in  blister,  etc 33,369.626     49.564.536 


2.610.737         667.142 


Grand  total 158.843.338  161.751.975 

British  Columbia: 
Granby  Cons 

Mexico; 

Boleo 1,807,680 

Cananea 3,000,000 

Phelps  Dodge,  Mexican  proper- 

^  ties 1,775,000 

Other  roreign; 

Cerro  do  Pasco 4,586,000 

Chile • 5,376,000 

Katanga 3,877,890 

Backus  &  Johnston 1 ,642,898 

(.))  Only  electrolytic  cathodes  are  entered 


3,763,000 
3,498,747 


9.773,655 
22,781,489 


131.364.142 
707.301 


13.500,00 
1.414,46 


3.700,00 
3,583,39 


l,267,6( 


1.900,000       1.702,000       1,552,0( 


4.838,000      4,780, 
4,568,000      5,024, 

3,262.800       

2,144.825       

New  Cornelia  alsi 


produces  son 
jM,,,i„  ,  ,ruiii  ores  soni  lo  Lalumet  &  Anions  smeltery.  (M  l:>timsted  ( 
Official  figures  of  the  U.S.  Department  of  Commerce;  includca  Kenncoott  pr 
ductlon  from  its  .Maaka  mines. 

Production  of  the  United  States  by  months  sine 
the  beginning  of  the  year  and  the  corresponding  figure 
for  1918  were  as  follows: 

1918  1919 

i"°>'"y 165.431.568  1 55,7H,5 

Fobniary 150,01 1,364  1 1 1.64').5 

^'"';',''' 185.525,168  102.040. 4( 

*P"' 163,207,096  98.808,9' 

The  grand  total  includes,  under  "Imports  in  ore  an 
blister  copper,"  the  production  of  such  companies  a 
Granby,  Cananea,  Braden,  Cerro  de  Pasco,  and  Chili 
As  a  matter  of  record,  however,  the  individual  figure 
are  given  after  the  total.  We  also  report  the  coppe 
output  of  the  Boleo  and  Katanga  companies,  which  do( 
not  come  to  the  United  States. 


Hritish  Export  RpKulntion.s. — A  cable  dispatch  from  tt 
Consul  fjenornl  nt  London  announces  that  a  proclamation  ( 
May  10,  1919,  grants  :i  g;eneral  export  license  for  certai 
commodities,  among  which  are  the  following:  Iron  billet 
blooms  and  slabs;  iron  ore;  iron  sheet  and  bars;  stcci  hi 
lets,  blooms  and  slabs;   steel   ingots;   steel  sheet  and   bar 
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I  Industrial  News  from  Washington 


By  Paul  Wooton,  Special  Corkespondent 
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New  Potash  Bill  Considered 

The  domestic  potash  industry  has  not  found  an  en- 
thusiastic friend  in  the  Ways  and  Means  Committee 
of  the  House  of  Representatives.  This  became  evident 
during  the  hearings  on  the  bill  introduced  by  the  chair- 
man of  the  committee,  Representative  Fordney,  of  Mich- 
igan. Mr.  Fordney's  bill  contains  the  licensing  plan 
which  was  in  the  bill  that  was  reported  favorably  by 
the  Senate  Committee  on  Mines  and  Mining  at  the 
last  session  of  Congress. 

The  bill  as  it  came  from  the  committee  on  that 
occasion  has  been  reintroduced  in  the  Senate  by  Senator 
Henderson.  The  Fordney  bill  contains,  in  addition, 
a  provision  for  a  duty  of  10c.  per  unit  of  potassium 
oxide,  effective  five  years  after  the  proclamation  of 
peace.     The  licensing  powers  terminate  at  that  time. 

The  potash  producers  have  made  practically  the  same 
case  in  this  hearing  as  was  presented  by  them  before 
the  Senate  committee  at  the  last  session.  They  are 
able  at  this  time,  however,  to  bolster  their  claim  by 
evidence  that  the  German  and  Alsatian  interests  already 
are  busily  soliciting  orders  in  this  country.  The  ex- 
pert testimony  also  is  much  the  same,  but  many  minor 
points    of    interest   which    are   new   are    brought    out. 

The  hearing  was  opened  by  George  Otis  Smith,  Direc- 
tor of  the  U.  S.  Geological  Survey.  He  was  questioned 
at  length  by  members  of  the  committee.  Among  the 
references  to  the  Alsatian  deposits,  Dr.  Smith  said : 

Seven  mines  are  now  in  operation,  and  several  other  mines 
are  being  put  into  operating  condition.  Able  technical  talent 
has  been  secured  and  excellent  progress  made  in  restoring 
these  properties.  The  mines  compare  fairly  well  in  size 
and  equipment  with  the  best  German  mines.  The  daily  pro- 
duction is  about  2300  tons  of  potash  salts,  averaging  about 
20%  of  actual  potash — that  is,  about  460  tons  K„0,  in  terms 
which  I  have  used  for  the  United  States  product.  That 
would  represent  about  150,000  tons  K^O  per  year,  or  three 
times  our  own  production  last  year.  They  have  stocks  on 
hand  there  which  in  April  were  at  least  8000  tons  of  actual 
potash.  February  quotations  for  domestic  consumption,  de- 
livered at  Rotterdam,  was  about  60c.  per  unit  of  potash, 
a  unit  being  1%  of  a  ton,  or  20  lb.  K,0.  Export  prices 
have  not  been  established,  so  far  as  Mr"  Gale  could  learn. 
The  shipping  cost  from  Mulhausen  to  Rotterdam  is  given 
by  him  at  about  $2.50  a  ton. 

The  producers'  position,  as  stated  to  the  committee, 
is  that  they  prefer  a  tariff  bill  with  a  duty  on  potash, 
but  they  fear  the  President  would  veto  such  a  measure. 
They  are  of  the  opinion,  however,  that  he  would  not 
veto  a  licensing  bill.  Representative  Kitchin,  the  rank- 
ing minority  member  of  the  committee,  stated  during 
the  hearing  that  he  assumes  the  President  would  sign 
any  bill  that  would  be  in  the  interest  of  the  American 
people,  whether  in  the  form  of  a  tariff  or  a  license. 
Representative  Garner  rather  chided  the  producers  for 
trying  to  get  protection  by  indirect  methods.  The 
spokesman  for  the  producers  hurried  to  point  out  that 
no  effort  was  being  made  to  mislead  anyone,  but  that 
a  licensing  bill  will  reduce  the  expense  to  the  farmers 
by  $10,000,000,  assuming  that  a  tariff  would  take  $20,- 
000,000   to  protect  the   industry.     The  producers   also 


made  formal  denial  that  there  had  been  any  combination 
among  them  to  hold  up  the  price  of  potash. 

The  producers  lost  no  opportunity  to  impress  upon 
the  committee  the  necessity  of  prompt  action.  They 
pointed  out  that  90%  of  all  potash  used  in  this  country 
goes  into  fertilizer  and  that  75%  of  the  fertilizer  is 
manufactured  by  six  large  concerns  with  abundant 
capital  and  highly  efficient  organizations.  Under  such 
conditions,  it  was  argued  that  importations  could  be 
made  quickly,  once  the  bars  are  down.  It  was  argued  on 
the  other  hand,  however,  that  the  stories  of  a  great 
German  surplus  are  mythical  and  that  quantity  pro- 
duction in  Alsace  is  a  matter  of  years.  It  was  also 
stated  that  pre-war  prices  on  imported  potash  never 
again  will  prevail.  The  opinion  was  expressed  that 
the  price  of  German  potash  under  present  conditions 
would  not  be  less  $1.25  per  unit  when  laid  down  at  our 
Atlantic  ports. 

The  argument  on  the  otber  side  of  the  question  is 
that  domestic  producers  have  enjoyed  four  years  of 
absolute  embargo  and  a  price  six  times  the  normal.  If 
they  have  been  unable,  under  those  conditions,  to  estab- 
lish an  industry,  two  or  three  years  more  hardly  would 
affect  the  result.  The  opinion  was  expressed  that  the 
low-cost  and  properly  capitalized  producers  can  com- 
pete with  foreign  potash  at  present,  whereas  only 
prohibitive  protection  would  be  of  assistance  to  high- 
cost   producers. 

The  United  States  Tariff  Commission  in  a  formal 
statement  to  the  committee  declared  that  potash  pre- 
sents one  of  the  most  complex  tariff  problems  in  the 
tariff  schedule.  No  recommendation  is  made,  however, 
but  the  commission  presents  "some  of  the  facts  likely 
to  be  most  significant  in  determining  the  fate  of  the 
new  industry."  The  situation  before  the  war  is  re- 
viewed. The  significance  of  potash  in  agriculture  and 
in  the  chemical  industries  is  pointed  out.  The  develop- 
ment of  the  industry  in  the  United  States  from  the 
beginning  of  the  war  to  the  signing  of  the  armistice 
is  outlined.  The  development  in  other  countries  is  re- 
ferred to  briefly  and  detailed  information  is  given  con- 
cerning the  individual  salts.  That  the  peace  treaty 
may  have  a  large  influence  on  the  potash  situation  is 
pointed   out   by   the   Tariff   Commission. 


Survey  Mineral  Data  Used  in  Paris 

Important  use  was  made  at  the  Peace  Conference 
of  the  U.  S.  Geological  Survey's  data  on  foreign  mineral 
deposits,  according  to  J.  B.  Umpleby,  who  has  just 
returned  from  Paris,  whither  he  took  the  extensive  ex- 
hibit. In  fact,  these  data  were  practically  the  sole 
source  of  information  for  the  territorial  and  economic 
specialists  in  considering  the  mineral  aspects  of  the 
situation.  There  were  scores  of  mineral  problems,  of 
which  the  following  are  typical:  The  dispute  between 
Poland  and  Czechoslovakia  concerning  the  Teschen  coal 
fields;  the  oil  fields  of  Roumania;  the  relation  of  the 
Idria  mercury  deposits  in  the  area  represented  by  the 
Fiume  controversy ;  the  value  of  German  colonial  mineral 
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deposits;  the  coal  resources  of  the  Sarre  valley:  the 
iron-ore  re.<50urces  of  German  Lorraine;  and  the  mineral 
deposits  in  the  Shantung  region. 

In  the  opinion  of  Mr.  Umpleby,  it  will  be  five  years 
before  the  iron  and  steel  output  of  the  Minette  region 
will  regain  the  1913  volume  of  production.  This  is  due 
not  so  much  to  reduced  furnace  capacity  as  to  reduction 
in  the  coke  capacity  of  adjacent  coal  fields.  Mr.  Umpleby 
is  also  of  the  opinion  that  Asia  Minor  will  attract  great 
attention  from  mining  men,  if  stable  governments  are 
established  in  that  region. 

In  the  course  of  his  work  Mr.  Umpleby  was  brought 
into  contact  with  information  regarding  the  fuel  situ- 
ation in  Europe.  In  his  opinion  that  situation  is  serious. 
Not  only  are  supplies  short  for  industries,  but  they  are 
insufficient  to  insure  the  domestic  population  against 
serious  hardships  this  winter.  English  production  has 
been  cut  down  by  generally  understood  causes;  strikes 
have  interfered  materially  with  the  output  from  the 
Westphalian  basin,  and  the  disputes  between  the  Poles 
and  the  Czechoslovaks  have  almost  stopped  coal  mining 
in  the  upper  Silesian  basin.  Belgium  will  have  no  coal 
for  exporting.  Lack  of  production  is  only  one  factor, 
as  transportation  offers  almost  as  serious  a  problem. 

The  action  of  the  German  armies  in  destroying  the 
coal  mines  and  in  preserving  the  iron  mines  in  the 
territory  they  occupied  is  regarded  by  Mr.  Umpleby 
as  cold-blooded  foresight,  since  Germany  was  an  ex- 
porter of  coal  and  an  importer  of  iron  ore. 


War- Minerals  Work  Delayed 

Delay  in  classifying  the  war-minerals  claims  geo- 
graphically and  by  metals  is  resulting  because  some  of 
the  claims  are  in  the  hands  of  the  War-Minerals  Relief 
Commission,  which  is  holding  hearings  at  points  easy 
of  access  from  the  mining  districts.  It  was  necessary 
for  the  commission  to  take  many  claims  for  use  at 
hearings.  As  soon  as  these  claims  can  be  returned 
to  Washington  and  placed  in  the  hands  of  the  clerical 
force,  a  number  of  important  tabulations  will  be  made. 

Despite  the  fact  that  .June  2  is  specified  by  the  law 
as  the  last  day  on  which  claims  may  be  received,  they 
are  coming  in  at  almost  the  same  average  as  was 
the  case  prior  to  that  date.  No  record,  however,  is 
being  made  of  such  claims. 

The  following  procedure  has  been  adopted  in  connec- 
tion with  claims  arising  under  the  act  of  Mar.  2,  1919, 
known  as  the  Minerals  Relief  Act.  according  to  an 
announcement  made  on  June  16,  by  the  Secretary  of 
the  Interior.  F"ranklin  K.  Lane: 

"The  findings  of  the  Minerals  Relief  Commission  will 
be  made  and  thereafter  20  days  will  he  allowe<l  claimant 
to  file  typewritten  or  printed  brief  based  upon  the 
record  already  made,  making  such  comment  on  the  com- 
mi.'<."'ion'9  findings  as  may  be  de-<ired.  At  the  end  of  20 
days  the  case  will  be  finally  submitted  to  the  Secretary 
of  the  Interior.  No  new  facts  will  be  considered,  tho.se 
which  have  been  submitted  to  the  commission  only  being 
given  consideration.    No  oral  argument  will  be  heard." 


$10  per  unit  of  tungsten  trioxide,  or  $1  per  lb.,  m  the 
case  of  imports  of  metallic  tungsten,  tungsten  powder, 
ferrotungsten,  commercial  tungstic  acid,  calcium  tung- 
state.  sodium  tungstate,  and  all  other  salts  of  tungsten 
and  other  manufactured  materials  containing  tungsten, 
including  high-speed  tungsten  steel,  all  alloy  steels  con- 
taining tungsten,  and  all  other  compounds  containing 
tungsten.    The  hearings  were  opened  on  June  10. 

A  telegram  from  Colorado  producers  was  presented 
to  the  committee.  It  pointed  out  that  all  the  Colo- 
rado mines  and  mills  are  closed  and  that  two  of  the 
largest  mills  are  being  dismantled.  Owners  of  other 
tungsten  properties  are  considering  similar  action,  it 
was  stated.  The  mines  already  have  sustained  great 
damage,  it  was  said,  because  no  one  without  more  en- 
couragement than  is  offered  at  present  is  willing  to  go 
to  the  expense  of  keeping  them  free  of  water.  The 
producers  called  attention  to  the  fact  that  $.3,000,000 
has  been  expended  in  developing  the  industry,  $1,000,000 
of  which  went  for  the  purchase  of  the  21  mills  in  the 
Colorado  tungsten  district.  The  industry,  it  was  said, 
employs  1500  men,  at  an  average  daily  wage  of  $4.85. 

J.  H.  Holmes,  Jr.,  is  the  authorized  representative 
of  the  producers  in  attendance  at  the  hearing.  The 
principal  arp'ument  for  the  duty  was  made  by  Repre- 
sentative Timberlake.  who.  in  presenting  the  usual  ar- 
guments in  favor  of  a  protective  tariff,  included  a 
comparison  of  the  wage  and  living  scales  between  the 
tungsten  producing  sections  of  China  and  South  Amer- 
ica with  those  of  the  United  States. 

The  new  bill  was  designed  to  replace  Mr.  Timberlake's 
previous  bill,  which  inadvertently  allowed  the  free  entry 
of  ferrotungsten  from  American  Pacific  islands,  and 
wherein  no  definite  provision  was  made  to  prevent 
such  free  entry  of  ferro  manufactured  from  Chinese 
or  other  foreign  ore.  Nelson  Franklin,  of  Denver,  and 
J.  H.  Holmes,  Jr.,  of  Boulder,  were  in  attendance. 

Other  tariff  bills  may  come  up  for  hearing  at  any  time, 
and  those  interested  in  manganese,  chrome,  pyrites, 
magnesite.  antimony,  barytes,  mercury-,  mica,  molybde- 
num, sulphur,  potash,  and  graphite  have  been  urged 
to  transmit  information  promptly  to  Nelson  Franklin 
or  J.  H.  Holmes.  Jr.,  at  the  headquarters  of  the  Amer- 
ican Mining  Congress,  Washington.  D.  C. 


Tariff  on  Tungsten  Sought 

A  straight  protective  tariff  on  tungsten  ia  being  urge<l 
upon  the  Ways  and  Means  Committee  of  the  House  of 
Representatives  by  the  domestic  producers.  Represen- 
tative Timberlake.  of  Colorado,  has  introfluced  a  bill 
(House   Bill   44.37)    providing   that    the   duty   shall   l)e 


May  Import  German  Periodicals 

The  War  Trade  Board  announced  on  June  13  that 
applications  will  be  considered  for  licenses  to  import 
into  the  United  States  from  Germany  or  elsewhere 
scientific  books  and  journals  which  were  printed  in 
Germany.  Licenses  covering  such  importations  will  not. 
however,  be  issued  until  the  importer  in  the  United 
States  has  made  effective  arrangements  to  make  the  pur- 
chase price  of  such  books  or  journals  available  for 
the  purchase  of  foodstuffs  for  Germany,  by  de|X)siting 
said  purchase  price  with  the  American  Relief  Adminis- 
tration for  remittance  through  said  administration  to 
the  per.sons  thereto  entitled.  The  duplicate  receipt  is- 
sued by  the  American  Relief  Administration  must  be 
submitted  to  the  Bureau  of  Imports  of  the  War  Trade 
Board  when  applications  for  such  licenses  are  filed. 
In  ca.ses  where  the  purchase  price  has  been  paid  prior 
to  Apr.  6,  1917,  payment  of  the  purchase  price  to  the 
American  Relief  Administration  above  referred  to  will 
not  l)o  re(iuired.  Conclusive  proof  of  such  prior  pay- 
ment must  l>e  furnished. 
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American  Zinc  Institute  Holds  Annual 
Meeting  in  St.  Louis 


ZINC  has  been  shorn  of  its  nicknames.  Spelter, 
blende,  jack,  and  like  misnomers  have  been  cast 
aside.  This  is  one  of  the  objects  which  has  been 
attained  by  the  American  Zinc  Institute  during  its  ten 
months'  existence.  Members  of  the  Institute,  numbering 
140  and  representing  practically  every  zinc-mining  and 
zinc-smelting  interest  in  the  United  States,  met  in 
annual  convention  at  St.  Louis  on  June  9  and  10,  and. 
among  other  things,  decided  that  zinc  is  zinc,  and 
nothing  else.  Already  many  trade  papers  and  the  U.  S. 
Geological  Survey  and  the  Bureau  of  Mines  have  agreed 
to  call  zinc  by  its  right  name. 

The  members  were  cordially  welcomed  by  Hon.  Henry 
W.  Kiel,  Mayor  of  St.  Louis,  and  a  felicitous  reply  was 
made  by  F.  C.  Wallower,  of  the  Golden  Rod  Mining  and 
Smelting  Corporation.  The  members  also  adopted  the 
slogan  "Make  It  of  Zinc,"  and  this  trenchant  advice  is 
to  be  blazoned  throughout  the  country.  Another  worthy 
object  accomplished  was  the  practical  obliteration  of 
the  differentiation  between  zinc  miners  and  zinc 
smelters.  This  was  commented  upon  by  Charles  T.  Orr, 
president  of  the  Institute,  at  the  closing  session.  The 
invitation  to  join  the  Chamber  of  Commerce  of  the 
United  States  was  accepted  by  the  Institute,  and 
Charles  T.  Orr  was  named  as  national  councillor. 

The  annual  dinner  at  the  Hotel  Statler  was  largely 
attended.  Dr.  W.  F.  Gephart,  dean  of  finance  and  eco- 
nomics at  Washington  University,  St.  Louis,  acted  as 
toastmaster,  and  Edward  Gengenbach,  industrial  com- 
missioner of  the  St.  Louis  Chamber  of  Commerce, 
spoke  on  "Confidence  and  Progress."  Pope  Yeatman, 
at  whose  suggestion  the  Institute  was  formed,  jour- 
neyed from  New  York  to  St.  Louis  to  meet  his  old 
friends  in  the  zinc  world,  and  to  talk  to  them  on  the 
"Influences  of  the  War  on  the  Zinc  Industry."  The 
speeches  of  the  evening  dealt  with  present  and  future 
conditions  in  the  business  world,  the  dominant  note 
being  "forward,  march!"  The  members  voted  to  ask 
George  C.  Stone  to  make  in  person,  in  the  interests  of 
the  Institute,  a  survey  of  zinc  conditions  in  Europe. 
Mr.  Stone  expects  to  sail  early  in  July. 

New  uses  for  zinc  were  discussed  at  length,  the  papers 
on  this  subject  being  read  by  George  C.  Stone,  by  E.  H. 
Wolff,  general  manager  of  the  Illinois  Zinc  Co.,  and  by 
George  S.  Harney,  of  the  American  Zinc  Products  Co. 
The  presentation  of  these  papers  was  followed  by  a 
lively  discussion  on  the  part  of  the  other  members  of 
the  Institute,  and  resulted  in  the  board  of  directors  set- 
ting aside  a  considerable  amount  of  money  to  advance 
this  work.  In  this  connection  the  plans  of  Dr.  John 
Johnston,  who  during  the  war  was  an  active  member 
of  the  National  Research  Council,  were  referred  to  the 
proper  committee  for  a  prompt  report  to  the  board  of 
directors. 

Among  the  other  interesting  papers  read  at  the  meet- 
ings were  the  following:  "Some  Causes  of  the  Unsound 
Economic  Position  of  the  Zinc  Industry  in  the  United 
States,"  by  William  A.  Ogg,  president  American  Zinc, 
Lead  and  Smelting  Co.;  "Tri-State  Mining  and  Produc- 
tion," by  Otto  Ruhl,  C.  E.,  Joplin,  Mo.;  "Mining  and 
Production  in  Wisconsin,"  by  A.  M.  Plumb,  Wisconsin 
Zinc    Co.;    "Production    of    Zinc    in    the    Southeastern 


States,"  by  J.  N.  Houser,  vice-president,  American  Zinc. 
Lead  and  Smelting  Co. 

One  of  the  most  interesting  papers  presented  was  that 
on  "Early  Days  of  the  Industry,"  by  C.  E.  Siebenthal, 
of  the  U.  S.  Geological  Survey.  The  Geological  Survey, 
largely  owing  to  the  efforts  of  Mr.  Siebenthal,  has  had 
for  some  time  the  story  of  zinc  since  1880,  and  Mr.  Sie- 
benthal, by  patient  research,  has  completed  the  gather- 
ing of  information  respecting  the  industry  prior  to  that 
time.  Another  interesting  paper  of  the  meeting  was  that 
by  R.  C.  Allen,  director.  Geological  and  Biological  Sur- 
vey, Michigan,  on  "Mines  Taxation." 

A  budget  and  financial  plan  were  approved  by  the 
members,  which  now  number  nearly  200,  and  the  fol- 
lowing officers  and  directors  were  elected: 

Officers 

Term  expiring  1920:  President,  Charles  T.  Orr; 
first  vice-president,  Edgar  Palmer;  second  vice-presi- 
dent, James  L.  Bruce;  third  vice-president,  F.  C.  Wal- 
lower; treasurer,  Howard  I.  Young;  secretary,  Stephen 
S.  Tuthill. 

Board  of  Directors 

Term  expiring  1920:  George  O.  Argall,  Joseph 
Brennemann,  Arthur  Thacher,  C.  M.  Loeb,  Edward  M. 
Mcllvain,  George  E.  Nicholson,  F.  C.  Wallower;  term 
expiring  1921:  J.  H.  Billingsley,  P.  B.  Butler,  Julius  W. 
Hegeler,  Cornelius  F.  Kelley,  William  A.  Ogg,  Edgar 
Palmer,  0.  S.  Picher;  term  expiring  1922:  James  li. 
Bruce,  A.  P.  Cobb,  A.  S.  McMillan,  Charles  T.  Orr, 
Victor  Rakowsky,  William  Rossman,  E.  H.  Wolff. 

A  pleasing  innovation  was  the  interesting  moving 
picture  lecture  by  B.  F.  Tillson,  at  the  close  of  the  Mon- 
day meeting,  the  title  of  the  film  being  "Safety  Lessons 
in  Metal  Mining."  On  Monday  and  Tuesday  luncheon 
was  served  to  the  members,  in  the  grill  adjoining 
the  meeting  room.  The  badges  were  made  of  zinc,  and 
a  diversified  exhibit  of  new  uses  for  zinc  was  displayed 
at  the  unique  registration  booth  of  the  Institute  in  the 
corridor  of  the  Hotel  Statler. 

Upon  the  adjournment  of  the  meeting  on  Tuesday,  it 
was  the  opinion  that  the  American  Zinc  Institute  had 
become  a  permanent  institution,  and  that  through  its 
efforts  the  American  zinc  industry  was  being  stabilized. 

The  next  meeting  is  to  be  held  in  Chicago,  the  second 
Monday  in  May,  1920.  The  voting  of  a  wording  budget 
of  $20,000  for  1919-1920  augurs  success  in  working  out 
the  aims  of  the  Institute. 


Petroleum  Institute  Favored 

Petroleum  refiners  of  the  United  States  are  urging 
that  a  petroleum  institute  be  established,  with  head- 
quarters in  Washington,  that  will  serve  during  peace 
in  similar  capacity  as  did  the  petroleum  war-service 
committee  during  the  war.  The  fact  that  stocks  of 
petroleum  oils  are  rapidly  decreasing  in  the  face  of  a 
greatly  increasing  demand  calls  for  more  scientific 
oversight  and  efficiency  than  are  possible  under  present 
conditions.  It  is  thought  that  Government  action  in 
this  direction  will  be  forced,  owing  to  urgent  necessity, 
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unless  those  in  the  industry  cooperate  to  bring  about 
the  desired  end. 

Speaking  of  a  petroleum  institute,  Mark  L.  Requa 
said:  "In  the  field  of  production,  in  the  field  of  refin- 
ing, and  in  the  field  of  marketing  and  foreign  trade, 
a  petroleum  institute  can  render  a  service  to  the  in- 
dustrj-  which  can  be  secured  in  no  other  way." 

As  to  the  question  whether  such  an  institute  would 
work,  Mr.  Requa  said  no  organization  can  long  exist 
that  attempts  to  run  counter  to  economic  laws;  that 
penalizes  one  party  at  the  expense  of  another;  that 
attempts  to  set  up  artificial  currents  of  trade  or  that 
circumscribes  individual  effort. 

Mr.  Requa  said,  further,  that  the  objects  of  the 
institute  shall  be  in  all  lawful  ways  to  afford  a 
means  of  cooperation  with  the  Government  in  all  mat- 
ters of  national  concern ;  to  foster  foreign  and  domestic 
trade  in  American  petroleum  products;  to  promote  in 
general  the  interests  of  the  petroleum  industry  in  all 
its  branches;  to  promote  the  mutual  improvement  of 
its  members  and  the  study  of  the  arts  and  sciences 
connected  with  the  petroleum  industry. 

It  was  pointed  out  by  Mr.  Requa  that  the  organization 
would  not  be  created  for  the  purpose  of  becoming  a 
lobby.  He  said  that  similar  plans  are  under  considera- 
tion in  practically  every  European  country. 


1918 

1919 

113.387 

98,188 

4.114,856 

3,105,002 

1.724,631 

4,727 

2,674 

9,677 

5,610 

501 

4.840 

17,404 

14,170 

37,545 

13,594 

81,760 

127,954 

5,070 

44,i54 

1,830,569 

143,381 

31,370 

60,283 

567,716 

17.410 

Ontario  Mineral  Production 

Returns  received  by  the  Ontario  Bureau  of  Mines 
for  the  three  months  ended  Mar.  31,  1919,  are  tabulated 
below,  the  figures  for  the  corresponding  period  in  1918 
being  given  for  comparison : 

Gold,  01. 

SUver,  oi . . 

Copper,  Mistrr.  lb. 

Copper  in  matte,  tons 

Nickel  ID  tnatte.  tnns- 

Iron  ore  exported,  (n)  t"n« 

Iron,  pi{[,  ih)  tons.  . 

Cobalt,  metallir,  Ih 

Cobalt  oxide,  lb 

Nickel  oxide,  lb. . 

Nickel,  melallie,  lb 

Other  nickel  and  cobalt  rompounde,  lb 

Lead,  pis.  lb.  .  . 

Molyb<lenit«,  concentrate*,  lb. . 

(i)  Inr-liide»  hriouettea.  Total  shipmenta  of  iron  ore  to  both  foreign  and 
donwatie  points  in  1919  were  33,376  short  tons.  (6)  Total  output  of  pig  iron 
waa  170,)]}  t<in«  FiKures  in  the  tabic  represent  proportional  produrt  from 
Ontario  ore. 

Although  the  gold  output  shows  a  decrease  of  24,104 
oz.,  as  compared  with  the  first  quarter  of  1918,  the  out- 
look is  such  that  a  substantial  increase  may  be  expected 
for  the  full  year.  With  the  Dome  mill,  now  in  operation 
at  Porcupine,  and  the  Kirkland  Lake  and  Tough-Oakes 
mills,  at  Kirkland  Lake,  an  improved  showing  is  antici- 
pated for  the  half-year  report.  A  great  deal  of  interest 
is  being  shown  in  the  gold  fields  of  northern  Ontario, 
and  much  pro.specting  and  development  of  new  proper- 
ties arc  in  evidence.  In  the  period,  with  the  exception 
of  a  few  days  at  the  end  of  March,  only  the  Hollinger 
and  Mrlntyre  mills  were  operating  at  Porcupine,  and 
at  Kirkland  Lake  the  Lake  Shore  and  Teck-IIughes  were 
the  only  mills  at  work.  For  the  quarter  206,603  tons 
of  ore  was  milled,  as  compared  with  262,577  tons  milled 
in  1918. 

Silver  from  Cobalt  and  outlying  silver  camps  was 
marketed  to  the  extent  of  3,080,104  oz.  In  addition, 
24,878  oz.  was  recovere*!  from  the  refining  of  gold  ores 
and  nickel-copper  matte.  Mines  producing  over  250,000 
oz.  are  given  in  order:  Nipissing,  Mining  Corporation 
of  Canada,  Kerr  Lake,  McKinley-Darragh-Savage.  Some 


rich  ore  running  over  8000  oz.  to  the  ton  has  been  taken 
from  the  Foster  mine,  under  lease  to  Messrs.  Campbell 
and  Fairbaim. 

Southern  Ontario  refineries  treated  1257  tons  of  ore 
and  concentrates,  and  919  tons  of  residues,  recovering 
therefrom  1,354,441  oz.  of  .silver,  in  addition  to  the 
cobalt  and  nickel  compounds,  as  enumerated  in  the 
table.  Although  170,478  lb.  of  metallic  nickel  was  pro- 
duced, only  16,284  lb.  was  marketed. 

Of  nickel-copper  ore,  229,822  tons  was  raised  and 
226,954  tons  smelted,  as  compared  with  354,689  and 
325,386  tons,  respectively,  for  the  first  quarter  of  1918. 
The  cessation  of  hostilities  immediately  resulted  in  a 
decreased  nickel  demand,  and  the  period  of  reconstruc- 
tion has  not  yet  provided  a  market  sufficiently  large  to 
absorb  the  war-basis  output.  In  consequence,  there  has 
been  a  great  curtailment  in  production,  both  by  the  In- 
ternational and  Mond  companies.  Of  a  total  output  of 
12,529  tons  of  bessemer  matte.  2960  tons  was  refined 
at  the  Port  Colborne  plant  of  the  International  Nickel 
Co.  of  Canada,  the  products  being  metallic  nickel,  blister 
copper,  silver,  and  gold.  The  last  two  mentioned  are 
present  in  small  proportion.  Heretofore  the  only 
metallic  nickel  recovered  in  Ontario  was  the  small  quan- 
tity obtained  by  the  several  refineries  which  treat  the 
silver-cobalt-nickel  ores  of  Cobalt.  Since  the  Port 
Colborne  plant  began  operations  in  July  of  last  year, 
metallic  nickel  has  been  produced  within  the  province 
from  nickel-copper  ores. 

Iron  ore  smelted  in  the  period  by  six  companies 
operating  10  blast  furnaces  was  362,656  tons,  of  which 
332,479  tons  was  imported  from  the  United  States. 
The  total  output  of  pip  iron  was  170,325  tons.  Steel 
produced  by  the  Algonia  Steel  Corporation  and  the  Steel 
Co.  of  Canada  totaled  194,505  tons.  In  addition,  there 
was  an  output  at  the  "Soo"  of  11,631  tons  of  spiegel  and 
107,635  tons  of  coke. 

It  has  not  been  profitable  to  operate  molybdenite 
mines  since  the  close  of  the  war,  owing  to  decreased 
demand. 


Gypsum  Output  in  1918 

The  total  quantity  of  crude  gypsum  mined  in  the 
United  States  in  1918  was  2,056,462  short  tons,  a  de- 
crease of  639,764  tons,  or  24%,  according  to  R.  W. 
Stone,  of  the  U.  S.  Geological  Survey. 


CRUDE  GYPSUM  MINKD  IN  THE  UNITED  STATES, 
1917-18,  1\  SHORT  TONS 


.State 
California 
Iowa  . 
Knnsfui 
Mirhignn 
New  York 
Ohio 

Oklahonis 
Tex 


nit 


1917 

1918 

30,552 

327!'927 

461,864 

79.331 

54,958 

375,803 

286,768 

606.268 

531.038 

270.538 

199.456 

158,017 

126.208 

257,128 

157,388 

55,844 

41,877 

400,681 

330.842 

Wvomi 
Other  t 


(n)  Included  with  "Other  States"  6  Includpa,lf  17:  Alaska,  Arisona,  Colorado, 
MonUna,  Nevada,  New  Mexico,  Oregon,  South  DakoU.  Uuh,  Virtinia;  1918: 
Ariionn,  ralifornia,  Colorado.  Montana,  Nevada,  Now  Mexico,  Oraton,  South 
Dakota,  Utah,^VirKinia. 

The  decrease  in  production  was  least  in  New  York, 
where  the  output  fell  off  only  12'^,  ;  in  Oklahoma,  Michi- 
gan, and  Ohio  the  donoase  was  20  to  26';p,  or  about 
the  average  for  the  countrj-.  Texas  recorded  the 
greatest  reduction  in  output,  or  about  39%.  Utah  was 
the  only  state  that  produced  more  gypsum  in  1918 
than   in  1917. 
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A  Change  in  Mexican  Policy 

THE  prompt  dispatch  of  American  troops  into 
Mexican  territory  on  the  morning  of  June  16  sug- 
gests a  change  of  policy  in  the  handling  of  border  dis- 
turbances, and  we  congratulate  the  authorities  on  the 
vigor  with  which  the  action  was  taken.  There  is,  how- 
ever, another  phase  of  the  situation,  which  we  hope 
has  been  fully  considered.  Villa  is  a  rather  resentful 
bandit,  and  the  assistance  rendered  by  the  Americans 
to  the  Juarez  garrison  in  driving  Villa's  men  south  will 
not  be  appreciated  by  him.  There  are  a  number  of 
Americans  in  Mexico  upon  whom  Villa  can  easily  place 
his  hands,  and  they  are  likely  to  suffer  the  consequence 
of  this  last  excursion  unless  it  is  followed  up  with  suffi- 
cient activity  to  impress  upon  Villa  that  we  can  and 
sometimes  will  fight. 


Speaker  Gillett  and  Mexico 

AT  A  SESSION  of  the  second  Pan-American  Com- 
mercial Conference,  Frederick  H.  Gillett,  the  new 
Speaker  of  the  House  of  Representatives,  took  Mexico 
severely  to  task  for  her  failure  to  remedy  the  unsatis- 
factory conditions  which  exist  in  that  country.  He 
stated  that  present  conditions  were  an  obstruction  to 
trade  and  that  no  merchant  would  risk  profits  in  Mexico 
while  foreign  capital  is  unprotected  and  the  nationals 
of  other  countries  may  not  live  in  security  there.  He 
urged  unity  of  action  by  the  other  American  republics 
to  remedy  the  situation.  In  a  subsequent  statement  he 
declared : 

"I  believe  that  every  nation  should  be  alert  to  guard 
its  citizens  wherever  they  may  be,  and  I  trust  our 
South  American  friends  hold  the  same  opinion  and  will 
cooperate  with  us  in  asserting  and  enforcing  it." 

The  frank  statement  of  Speaker  Gillett  will  be  appre- 
ciated by  mining  men  and  engineers  who  are  interested 
in  Mexico.  Coming  as  it  did  unexpectedly  at  the  con- 
ference, his  words  have  had  the  effect  of  directing  at- 
tention in  no  uncertain  way  to  the  Mexican  question. 

All  that  is  asked  from  Mexico  is  protection  of  life 
and  property.  This  is  the  prime  requisite  of  a  govern- 
ment. Granting  that  the  Mexican  authorities  have  had 
and  are  having  great  difficulty  in  bringing  order  out  of 
the  chaotic  conditions,  the  fact  remains  that  it  is  to 
the  best  interests  of  Mexico  to  take  the  most  energetic 
steps  to  eliminate  banditry  and  lawlessness.  It  is  the 
duty  of  our  Government  to  see  that  this  is  done  in  so  far 
as  American  interests  are  affected. 


European  Conditions 

IT  IS  A  HUMAN  failing  to  underestimate  conditions 
which  do  not  come  under  our  direct  observation.  We 
are  also  sometimes  guilty  of  exaggeration  when  we  try 
to  convey  to  another  individual  an  account  of  a  happen- 
ing which  we  have  ourselves  observed.  Perhaps  this 
tendency  to  exaggerate  is  caused  by  an  unconscious 
feeling  that  many  of  our  listeners  have  the  failing  first 


mentioned.  There  is,  however,  little  exaggeration  in  the 
accounts  of  European  conditions  which  come  to  us.  It 
is  probably  beyond  the  power  of  any  one  mind  to  survey 
the  whole  and  convey  an  adequate  picture  of  Continental 
Europe.  Hence,  there  is  food  for  thought  and  especial 
significance  when  a  man  like  Frank  A.  Vanderlip  says: 

The  situation  in  Europe  is  more  serious  than  has  been 
grasped  on  this  continent;  more  serious  indeed  than  has 
been  grasped  by  a  good  many  Europeans  as  yet. 

Superficially,  you  would  see  something  like  a  normal 
Europe  if  you  had  been  over  the  ground  that  I  have — 
London,  living  its  great  luxurious  life  as  usual;  Paris, 
much  the  same.  Superficially,  you  might  think  no  greater 
thing  had  happened  to  Europe.  You  might  well  be  excused 
after  seeing  Europe  if  you  still  held  the  belief  which  t 
think  most  people  do  hold  in  the  United  States:  that  the 
war  is  over;  that,  of  course,  it  has  been  a  great  blow;  that 
there  has  been  a  sad  devastation,  but  that  it  is  over,  and 
with  the  signing  of  peace  Europe  will  pretty  rapidly  tend 
back  toward  the  normal;  that  there  is  a  great  industrial 
skillful  people;  that  there  are  great  territories  quite  un- 
harmed by  the  war;  that  the  hurt  of  the  war,  after  all,  is 
comparatively  small,  and  that  all  that  is  needed  is  a  little 
time  to  bring  Europe  back  to  pretty  nearly  its  pre-war 
conditions. 

Now,  that  picture  is  not  true.  Europe  has  received 
such  a  shock  from  the  war  as  has  not  been  measured  by 
those  who  have  seen  it  at  close  range,  but  it  is  not  that 
direct  shock  that  concerns  me  nearly  as  much  as  a  greater 
hurt,  the  hurt  of  disorder,  industrially,  over  that  Continent, 
a  disorder  so  great  that  industry  is  in  a  large  measure 
paralyzed.  Men  in  great  numbers  are  idle.  The  difficulties 
of  restarting  the  industrial  cycle  are  almost  unmeasured, 
and  the  consequences  that  will  flow  from  continual  idleness 
and  want  and  hunger  from  revolution  which  will  follow  on 
that  combination  if  it  lasts  long  enough  will  involve  two 
hemispheres;  they  cannot  be  confined  to  one,  should  they 
occur. 

Now,  don't  understand  me  as  predicting  a  confiagration 
m  Europe.  I  don't  believe  there  is  to  be  such  a  conflagra- 
tion, but  I  believe  Europe  is  balancing  on  a  knife  edge. 

I  think  it  can  be  saved.  I  think  aid  can  be  given  to 
those  European  states  that  will  help  them  restart  indus- 
trially, that  will  help  them  put  their  people  at  work,  and  no 
one  can  save  Europe  but  European  people.  They  can't  be 
saved  in  idleness;  they  must  be  saved  by  the  sweat  of  their 
brow  and  labor. 

We  must  take  into  consideration  the  affairs  of  the 
countries  across  the  Atlantic  when  we  are  reviewing 
our  own  conditions.  Mr.  Vanderlip's  account  should 
jolt  us  out  of  our  tacit  underestimation  of  the  world 
situation  in  respect  to  ourselves.  We  are  no  longer 
insular.     We  have  a  leading  part  to  play. 

Unquestionably  we  are  doing  our  share  in  relieving 
the  food  shortage.  But  this  is  only  a  part  of  the  prob- 
lem. Our  neighbors  must  be  saved  by  labor— by  the 
sweat  of  their  brow.  In  these  illuminating  words  Mr. 
Vanderlip  has  touched  a  great  fundamental  truth  which 
contains  the  solution  of  difficulties  represented  by  the 
prevailing  unrest. 

A  busy  man  is  nearly  always  a  happy  man.  He  is 
also  a  useful  man.  In  proportion  as  industry  is  re- 
sumed in  England  and  Continental  Europe,  so  will  un- 
rest be  diminished. 

One    important    circumstance    that    has    operated    to 
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prevent  a  resumption  of  normal  industrial  life,  and 
that  we  hope  will  soon  be  eliminated,  is  the  prolongation 
of  the  peace  negotiations.  This  has  affected  our  own 
industries  as  well  as  those  of  all  of  our  neighbors.  It 
is  imperative  that  there  be  whole-souled  cooperation 
of  America  with  Europe.  Whether  that  course  be 
popular  or  not,  our  country  must  assume  the  duties  and 
responsibilities  that  the  Great  War  and  the  conditions 
resulting  from  it  forced  upon  us.  We  have  got  to 
be  prepared  to  make  sacrifices.  In  a  word  we  must  take 
a  broad  view  of  the  problem,  and  act  accordingly. 


Transatlantic  Flight 

Ox  .H'NE  15.  1919,  Capt.  Jack  Alcock  and  Lieut. 
Arthur  W.  Brown  completed  an  airplane  flight  of 
1932  miles,  from  St.  John's,  Newfoundland,  to  Clifden, 
Ireland,  in  16  hours  and  12  minutes,  at  an  average  speed 
of  nearly  120  miles  per  hour.  This  historic  feat  was  ac- 
complished under  unfavorable  weather  conditions,  and 
must  be  regarded  as  a  great  victory  not  only  for  the 
intrepid  aviators,  but  also  for  the  airplane.  The  ma- 
chine was  a  Vickers  biplane  equipped  with  a  Rolls- 
Royce  engine. 

An  achievement  of  this  character  always  carries  with 
it  interesting  and  valuable  suggestions  to  the  scientist 
and  the  engineer.  For  example,  it  demonstrates  in  a 
most  conspicuous  manner  the  great  possibilities  of  the 
internal  combustion  engine  wherein  high  power  is  com- 
bined with  light  weight,  and  carries  with  it  the  sugges- 
tion that  the  factor  of  horsepower  per  pound  of  metal, 
in  any  mine  or  mill  power  plant,  may  be  worthy  of  con- 
sideration by  the  mining  engineer  who  is  called  upon  to 
recommend  power  equipment  for  temporary  purposes,  or 
where  the  transportation  problem  is  difllicult. 


Concrete  in  Mining 


MORE  and  more  is  the  use  of  concrete  gaining  recog- 
nition among  mining  engineers.  It  has  the  impor- 
tant advantages  of  high  compressive  strength  and 
of  being  fireproof  and  easy  of  application,  and 
it  is  not  highly  expensive  except  where  the  mine  is  so 
situated  that  the  bringing  in  of  materials  and  supplies 
involves  high  transportation  charges.  In  addition,  two 
advantages  attend  its  use  which  are  sometimes  not  given 
the  attention  which  they  deserve.  One  is  that  the  con- 
crete acts  as  an  effective  water  seal  and  materially  re- 
duces the  movement  of  underground  water  in  the  vicinit.\ 
where  it  is  placed.  Ordinary  timber  support  will  not 
do  this.  As  the  movement  of  underground  water  is 
often  a  contributory  cause  of  the  development  of  rock 
pressure  or  movement  which  results  in  pressure  upon  the 
timbers,  it  is  obvious  that  the  judicious  use  of  con- 
crete where  timbers  regularly  fail  due  to  cumulative 
rock  pres.-<ure  may  go  far  toward  remedying  that  diffi- 
culty. 

The  .second  advantage  is  that  the  rock  surface  i.s 
covered  and  the  action  of  the  atmosphere  largely  pre- 
vented. Just  how  much  loo.sening  of  the  rm-k  ma.ss 
bounding  an  excavation  may  l)e  due  to  the  disintegrat- 
ing action  of  the  air  is  problematical,  but  it  is  within 
the  experience  of  most  mining  engineers  that,  as  time 
elapses,  the  walls  of  some  mine  excavations  begin  to 
fail  as  a  result  of  this  action.  Timber  support  does 
not  stop  it,  though  it  may  retard  it  to  a  certain  extent. 
On  the  other  hand,  a  relatively  thin  .skin  of  concrete 
is  an  effective  stop. 


The  most  important  objection  to  the  use  of  concrete, 
excepting  its  cost  under  the  unfavorable  conditions 
mentioned,  is  its  inability  to  resist  tensile  forces.  It  is, 
therefore,  best  used  in  such  a  form  as  to  avoid  tensile 
stress  within  the  mass.  By  the  use  of  steel  reinforce- 
ment this  objection  can  to  a  considerable  degree  be  over- 
come. Reinforced  steel-concrete  beams,  as  well  as  flat 
slabs  of  the  same  material,  have  been  successfully  used 
in  mining  operations. 

Where  there  is  extensive  movement  in  rock  masses 
not  due  to  superficial  causes  the  use  of  concrete  is  not 
indicated.  On  the  other  hand,  if  concrete  is  used  under 
cumulative  pressures  it  is  necessary  to  use  a  sufficient 
thickness  to  resist  fully  the  maximum  pressure  that 
may  be  expected  to  develop  during  the  life  of  the  struc- 
ture, as  concrete  structures  cannot  be  eased,  as  is  done 
where  timbers  are  employed  under  similar  circum- 
stances. 

For  air  stoppings,  bulkheads,  and  dams  concrete  pos- 
sesses important  advantages.  In  an  article  in  this  issue 
the  use  of  concrete  as  a  lining  and  support  for  ore 
chutes  and  bins,  as  well  as  for  the  support  of  a  shaft  in 
swelling  ground,  is  described.  The  examples  are  worth 
the  attention  of  mining  engineers. 


To  build  from  the  foundation  upward  appeals  to 
the  constructive  mind.  There  is  an  inborn  instinct  in 
the  human  race  to  recognize  fundamentals,  whether  they 
apply  to  the  construction  of  a  mining  plant  or  have  to 
do  with  a  sociological  problem.  It  is  because  of  this 
admirable  quality  that  the  Boy  Scout  movement  derives 
especial  force  in  making  its  appeal  for  support.  The 
movement  has  for  its  purpose  the  direction  of  the  boy's 
activity  into  useful  and  wholesome  purposes.  The  school 
occupies  a  considerable  part  of  the  youth's  time.  Chores 
consume  another  part,  but  there  is  a  relatively  large 
amount  of  time  that  under  ordinary  circumstances  is 
given  over  to  play.  The  problem  is  to  direct  the  boy's 
play  into  channels  that  will  develop  character  and  man- 
liness. Too  often  the  boy  is  allowed  to  direct  his  own 
play  activities,  with  the  result  that  the  outcome  is  not 
always  a  happy  one.  A  clean,  useful  citizen  is  the 
hoped-for  product  of  the  boy.  Left  to  chance,  the  sur- 
prising thing  is  that  so  many  boys  turn  out  well.  Intel- 
ligent, systematic  direction  of  the  boy's  activities  will 
produce  more  men  who  will  be  physically  fit  and  capable 
of  wholesome  fun.  The  Roy  Scout  movement  deserves 
the  support  of  even,-  grown  man.  Those  who  are  back 
of  this  movement  should  he  made  to  feel  by  the  support 
that  is  given  mem  that  their  work  is  recognized  as  of 
substantial  benefit  to  the  community.  Particularly  is 
it  necessary  to  initiate  and  support  the  movement  in 
our  mining  communities,  for  there  the  conditions  are 
not  especially  favorable  for  youth. 


(lose  control  upon  the  distribution  of  explosives  was 
efTected  during  the  war  period.  Subsequent  develop- 
ments in  the  anarchistic  menace  raise  the  (luestion  as 
to  whether  it  is  not  an  excellent  thing  to  continue  this 
regulation,  modified  to  some  extent  to  conform  with 
existing  conditions.  Director  Manning  of  the  U.  S. 
Bureau  of  Mines  calls  :illention  to  the  inadequacy  of 
state  laws  to  prevent  unjuithorized  persons  from  obtain- 
ing explosives.  The  recint  bomb  outrages  fully  demon- 
strate the  necessity  for  stringent  control.  With  the 
signing  of  peace  the  F-diral  regulations  will  lapse.  It 
is  highly  desirable  that   uniform  state  or  P'ederal  laws 
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be  drafted  to  cover  the  situation.  Delay  only  increases 
the  possibility  of  additional  depredations.  There  is 
urgent  necessity,  therefore,  for  prompt  action  to  provide 
for  severe  restrictions  against  the  sale  of  explosives  to 
individuals  who  can  give  no  proper  reason  for  possess- 
ing them  or  accounting  for  their  use. 


There  is  encouragement  in  the  oil-speculation  situa- 
tion when  reputable  oil  men  resent  the  methods  em- 
ployed by  unscrupulous  promotors  and  dishonest  brokers. 
It  is  diificult  to  distinguish  between  the  legitimate  enter- 
prise and  the  stock-selling  job.  To  prevent  being  tarred 
by  the  same  stick,  the  men  who  have  the  best  interests 
of  the  oil  industry  at  heart  must  organize  to  lend  their 
efforts,  as  well  as  their  moral  support,  to  the  legal 
authorities  whose  business  it  is  to  protect  the  invest- 
ing public  from  fraud.  Bankers  and  commercial  inter- 
ests in  oil-development  communities  should  cooperate 
to  protect  the  good  name  of  their  localities,  for  their 
prosperity  may  depend  upon  substantial,  well-organized 
and  honest  development  of  local  resources. 


A  significant  move  that  will  perhaps  be  of  far-reach- 
ing importance  is  seen  in  the  admittance  of  negroes  into 
the  rights  and  privileges  of  the  labor  unions  by  the 
American  Federation  of  Labor  at  its  recent  Atlantic 
City  convention.  The  immediate  effect  will  be  to  in- 
crease largely  the  number  of  organized  workers  in  many 
communities,  particularly  in  the  Southern  States,  and 
also  in  some  of  the  Northern  States  into  which  negro 
laborers  have  gone  in  large  numbers  in  response  to  the 
demands  for  labor  growing  out  of  the  exigencies  of  the 
war.  In  part,  at  least,  this  recognition  of  the  negro 
workmen  will  be  beneficial,  in  that  it  removes  one  form 
of  repression  with  which  our  negro  population  has  had 
to  contend.  In  proportion  as  the  American  Federation 
uses  wisdom  and  justice  in  directing  the  destinies  of 
organized  labor,  so  will  benefit  accrue  not  only  to  the 
country  as  a  whole  but  to  the  negro  population  as  well. 
A  broad  policy,  conceived  not  along  narrow  and  selfish 
lines,  but  with  the  interests  of  the  entire  citizenry  taken 
into  consideration,  will  be  of  lasting  good  to  all  con- 
cerned. 


I  BY  THE  WAY  | 

Speaking  of  accidents  in  the  early  days  of  Nevada 
mining,  Dan  de  Quille,  in  "The  Big  Bonanza,"  says 
that  it  was  by  no  means  unusual  for  the  remains  of 
men  to  be  collected  at  the  bottom  of  a  mine  and  sent 
to  the  surface  in  candle  boxes — to  such  an  extent  are 
the  bodies  and  limbs  of  many  who  fall  into  shafts 
rent  and  scattered.  On  one  occasion  of  this  kind  when 
the  jury  of  inquest  had  finished  hearing  the  testimony, 
and  were  sitting  silent  around  the  fragmentary  re- 
mains, considering  their  verdict,  a  man  came  hurriedly 
in  with  a  candle  box  under  his  arm,  approached  the 
foreman,  and  said  to  him  in  a  reverent  tone:  "Wait 
a  moment,  please — I've  got  some  more  of  him." 


'olds  to  'imsel',  tha  better  h'off  'e  be.  Tommy,  'e  wuz 
workin'  on  contrac'  in  a  gol'  an  silver  mine  h'out  Wes'. 
Baout  that  time  h'everybody  wuz  gawin  wild  on  these 
'ere  minin'  stocks,  an'  tha  market  wuz  boomin'.  H'every 
time  a  strike  wuz  made  h'up  would  gaw  tha  stock  o'  tha 
mine  w'ere  she  wuz  to.  Tommy  an'  'is  partner  'ad  jus' 
shot  h'off  a  bias',  an',  gawin'  back  to  see  'ow  tha  'oles 
'ad  blawn,  they  foun'  tha  shootin'  'ad  struck  a  gert 
bunch  o'  this  'ere  'orn  silver.  Baout  that  time  'long 
come  super  an'  sees  un.  'Boys,'  sez  'e,  'say  nothin'  baout 
this  'ere.  Keep  yer  mouth  shut  an'  we'll  make  some 
money.'  So  Tommy  an'  'is  partner  gaws  h'up  shaf  an' 
says  never  a  word.  That  night,  super  'e  gaws  to  tha 
h'engine  room,  bursts  tha  compressor  with  a  'ammer, 
an'  next  moornin'  w'en  shif  comes  on  'e  tells  all  to  gaw 
'ome,  that  tha  mine's  to  be  laid  h'up  for  repairs.  Then 
dam-me,  'e  takes  next  train  for  tha  city,  tells  the  mana- 
ger w'ot's  h'up,  an'  fixes  with  'im  to  keep  the  mine 
closed.  Super,  'e  figgers  tha  manager  an'  'im  'd  sell 
their  stock;  tha  mine  bein'  closed  daown,  tha  stock  'd 
gaw  daown,  an'  they'd  buy  at  tha  low  price  an  'start 
tha  mine  h'again.  Meantime,  Tom  an'  'is  partner  wuz 
sittin'  tight  an'  wonderin'  'ow  much  they'd  make  h'on 
tha  deal.  Tha  super,  'e  sold  'is  stock  an'  spent  tha  time 
standin'  raound  waitin'  for  tha  market  to  'it  bottom, 
but,  dam-me,  h'up  she  stays,  an'  'e  can't  figger  un  h'out. 
Truth  to  tell,  tha  manager,  'e  wuz  buyin'  h'all  tha  stock, 
an'  w'en  'e  'ad  un  h'all  'e  fires  tha  super  an'  runs  tha 
bloody  mine  'imself.  An'  dos't  thee  naw,  m'son,  tha 
stock's  payin'  regular  naow.  But  Tommy  Trevarthen, 
'e's  still  workin'  for  day's  pay.  W'ot's  think  on  un, 
any'ow?" 


"Never  did  tell  'e  tha  story  of  'ow  Tom  Trevarthen 
barely  missed  makin'  a  fortun',  did  I,  m'son?"  said 
Cap'n  Dick.  "H'only  gaws  to  show  'ow  does'nt  do  too 
much  to  trus'  to   'uman   natur',  an'   tha   moor  a   man 


It  is  a  regrettable  but  undeniable  fact  that  some 
mines  crowd  into  the  limelight  of  technical  literature, 
to  a  degree  somewhat  disproportionate  to  their  past, 
present,  or  potential  production;  and  other  properties, 
like  the  little  old  car  of  well-known  fame,  ramble  right 
along  and  produce  fat  dividends  for  their  fortunate 
owners,  never  seeking  publicity  of  the  sort  that  pro- 
motes stock  sales.  Years  ago  in  a  slightly  advertised 
section  of  the  State  of  Sinaloa,  Mexico,  a  herdsman, 
while  searching  for  a  stray  animal,  lost  his  rosary, 
which  caught  on  a  twig,  which  snatched  it  from  about 
his  neck.  Wishing  to  recover  his  keepsake  as  well  as 
the  animal,  he  tossed  his  hat  down  to  mark  the  spot. 
Although  night  overtook  him,  when  he  returned  from 
his  chase,  he  had  no  difficulty  in  finding  his  hat.  Philo- 
sophically, he  built  a  fire  and  camped  on  the  spot,  in- 
tending to  search  for  the  precious  beads  by  daylight. 
Along  in  the  wee  small  hours  he  rolled  a  cigarette  for 
breakfast.  While  lighting  his  corn-husk  soother  in  the 
lingering  coals  of  the  campfire  he  noticed  a  peculiar 
glistening  substance  that  had  not  been  in  evidence  the 
night  before.  After  due  investigation  by  his  employer, 
the  substance  was  pronounced  to  be  silver,  which  it 
most  certainly  was;  though  possibly  contaminated  (?) 
by  .30  to  50^0  of  gold.  Such  is  the  story  told  to  account 
for  the  name  of  the  mining  district  of  The  Rosary,  or 
El  Rosarln.  The  principal  mine  of  the  district,  known 
as  El  Tajo,  was  owned  in  1883  by  a  Mr.  Bradbury,  a 
Mr.  Kelly,  and  others  of  Mazatlan.  Though  the  nominal 
capitalization  of  the  company  is  rated  at  only  $120,960. 
Mexican  currency,  the  1909  production  was  reported  as 
$572,000,  and  the  dividend  distribution  for  that  year 
as  just  $225,000  U.  S.  currency.  Query  :  Do  the  Brad- 
burys  oppose  cigarettes? 
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Personals 


A.  F.  Watt  is  in  Virginia. 
W.   W.  M«ln   has  returned  from  Nicara- 
gua. 

K.  B.  Lamh.  of  New  York,  is  in  Colorado 
on  professional  work. 

A.  F.  Victor  is  sales  manager  of  the  Lake 
Superior  Loader  Co.,  Duiuth,  Minn. 

O.  Wiser,  presliient  of  the  Republic  Min- 
ing and  Milling  Co..  at  Hanover,  N.  M.,  is 
in   New   York  on  company   business. 

Jay  A.  Carpenter  visited  Pioche.  Man- 
hattan, and  Rochester,  Nev.,  recently  on 
professional  business. 

John  A.  Udden  is  chief  geologist  with 
the  Sinclair  Gulf  Oil  Co.,  Burk-Bumett 
BIdg.,  Fort  Worth.  Texas. 

Capt.  John  D.  Hobbard  is  superintend- 
ent of  the  Forks  of  Salmon  River  Mining 
Co.,   Siskiyou   County,   California. 

George  A.  Laird  has  become  connected 
with  the  office  of  W.  G.  Williams,  con- 
sulting engineer,  of  Oklahoma  City. 

Horace  F.  Lnnt  has  been  appointed  Com- 
missioner of  Mines  for  the  State  of  Colo- 
rado, succeeding  Fred  Carroll,  who  has  re- 
signed. 

J.  M.  Sias,  of  the  iron-ore  department  of 
the  United  States  Steel  Corporation,  New 
York,  returned  recently  from  a  five  months' 
stay  in  Brazil. 

B.  O.  Hall,  resident  manager  Burma 
Mines,  Ltd.,  has  left  Namtu,  Northern  Shan 
States.  Burma,  for  London,  on  business  for 
the  corporation. 

L.  S.  Cates,  general  manager,  Ray  Con- 
solidated Copper  Co.,  of  Ray,  Ariz.,  is  visit- 
ing the  larger  mining  camps  of  the  south- 
em  part  of  Arizona. 

W.  H.  Janney,  who  has  been  In  charge 
of  Chlno  Copper  Company's  mill  at  Hur- 
ley, N.  M.,  is  recovering  from  a  recent 
operation    upon    his    eye. 

H.  O.  Officer,  of  the  Andes  Copper  Co., 
of  Potrerillos.  Chile,  recently  visited  Ajo. 
Ariz.,  where  he  inspected  the  operations  of 
the  New  Cornelia  Copper  Co. 

Oeorge  W.  Chamberlain  has  been  ap- 
pointed chief  engineer  of  the  Minnesota 
mines  of  the  Tod-Stambaugh  Co..  with 
headquarters  in  the  Alworth  building,  Du- 
iuth. 

C.  B.  Swan,  of  Medicine  Hat,  Alberta, 
an  experienced  oil  operator,  has  been  dele- 
gated by  the  Alberta  government  to  make 
a  thorough  inspection  of  the  Peace  River 
oil  Held. 

Lieut.  Lewis  Doniclaa,  mining  engineer, 
the  son  of  James  8.  Donrlan,  of  the  Verde 
Elxtenslon.  has  Just  returned  from  France 
and  is  recovering  from  an  operation  for  ap- 
pendicitis. 

O.  M.  Botirr,  director  of  the  Arizona  Bu- 
reau of  Mines,  was  reelected  president  of 
the  Southwestern  Society  of  Engineers  at 
the  annual  convention  held  recently  in  El 
Paso,  Texas. 

J.  C.  Owllllm,  of  Queen's  University. 
Kingston.  Ontario,  will  make  an  examina- 
tion of  the  foothill  country  In  Alberta  to 
determine  whother  Iron  ore  occurs  in  com- 
mercial  quantities. 

Norman  C.'armlchael,  governor  of  the  Ari- 
zona Chapter.  American  Mining  Congress, 
of  Clifton,  Ariz.,  was  a  visitor  to  Phoenix 
on  June  5  and  S.  where  he  presided  at  a 
meeting  of  the  chapter. 

Jame*  F.  Rose,  mining  engineer,  of  Hlb- 
blng.  Minn  .  has  left  for  Canada,  whore  he 
will  have  charge  of  200  miles  of  reoon- 
nalsgance  survey  for  the  Canadian  Parlflc 
Ry      The  work  will  Me  north  of  Ottawa. 

J.  A.  Bnrceaa,  general  manager,  United 
Eastern  Mining  Co,  Oatman,  Ariz.,  Is  visit- 
ing Phoenix,  where  he  will  appear  before 
the  Arizona  Tax  Commission  with  refer- 
ence to  1919  valuations  for  assessment  pur- 
poses. 

C.    J.    Sarle    and    M.    ►  i  !■  v-,    of 

the  departments  of  gn.i  ,-  en- 

gineering, respectively,  -  '  *  v  of 

Arizona,  will  conduct  B  "  .urse 

In  geology  and  mining.  !■■  Iw^ein  I'lly  I  and 
end   Aug.    18. 

nanlrl      r.      Jsrhlinc      nnd      Wllllnm      It. 

Thomv-"    -■-■'    "■'    '>■■■    ' -I    "'    ■" '•■'-    '.' 
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Franrls  J.  Webb,  general  mnnnifpr  of  thr 
northern  ore  mines  of  the  Republic  Iron 
and  Steel  Co.,  and  Joha  N.  R*««»,  assistant 


to  the  vice-president  of  the  company,  have 
completed  a  tour  of  the  company's  Minne- 
sota and  Michigan  Iron  mines. 

William  B.  Daly,  formerly  general  super- 
intendent of  the  Anaconda  Copper  Mining 
Co..  has  been  promoted  to  be  assistant 
general  manager  of  mines.  Channcey  L. 
Berrien,  who  was  assistant  superintendent, 
assumes  Mr.   Daly's  former  place. 

E,  L.  Porch,  Jr.,  has  opened  an  office 
in  the  .-Vlamo  National  Bank  BIdg.,  at  San 
Antonio,  as  a  petroleum  geologist  and  min- 
ing engineer.  Mr.  Porch  was  formerly 
assistant  geologist  in  the  Texas  Bureau 
of  Economic  Geology  at  Austin,  and  served 
during  the  war  as  a  first  lieutenant  in 
the  Aviation   Ser\ice. 

H,  E.  T.  Hanltaln,  formerly  professor  of 
mining  In  the  University  of  Toronto,  and 
for  some  time  director  of  vocational  train- 
ing in  connection  with  the  Soldiers'  Civil 
Reestablishment  Department,  has  resigned 
his  position.  Professor  Hauitain  believes 
that  all  positions  in  the  organization  can 
be  filled  by  returned  soldiers. 


"Booth-Hail  Rotating  Furnace"  (motion 
pictures),  by  Cart  H.  Booth,  Booth-Hall 
Co  ;  "Rocking  Electric  Arc  Furnace,"  by 
E    L.  Crosby,  the  Detroit  Furnace  Co. 


Industrial  News 


Society  for  the  Promotion  of  Engineer- 
ing Education  will  hold  its  27th  annual 
meeting  at  the  Johns  Hopkins  University, 
Baltimore,  Md.,  June  25-28,  1919.  John 
B.  Whitehead  is  chairman  of  the  local 
committee.  Ofllcers  for  tiie  meeting  are: 
John  F.  Hayford,  president ;  John  T.  Faig 
and  E.  R.  Maurer,  vice-presidents ;  W.  O. 
Wiley,  treasurer,  and  F.  L.  Bishop,  secre- 
tary. 

American  Institute  of  Mining  and  Metal- 
Inrgical  Engineers,  New  York  Section,  will 
hold  the  monthly  meeting  on  June  26  at 
the  Machinery  Club,  50  Church  SL  Dinner 
will  be  served  at  6.30  p.m..  and  program 
will  begin  at  S  p.m.  An  address  will  be 
made  by  Maj.  A.  S.  Dwight,  on  "War  Ex- 
periences." which  will  be  illustrated  by 
moving  pictures.  Horace  V.  Winchell. 
president,  will  also  speak. 

Engineers    Club    of    Northern    Minnesota 

will  entertain,  on  June  21.  the  national 
convention  of  the  .\merican  Society  of  Civil 
Engineers,  adjourned  from  Minneapolis, 
and  the  members  of  the  Duiuth  Engineers' 
Club.  A  part  of  the  entertainment  will  be 
an  automobile  trip  across  the  range  from 
HIbbing  to  Eveleth.  A  conservative  esti- 
mate places  the  number  of  guests  and 
members  likely  to  be   present  at  500. 

Lnkr  Snperior  Mining  Instltnte's  plans 
for  the  next  meeting  are  indefinite,  al- 
though it  was  intended  to  hold  a  session 
In  the  copper  country  this  summer,  and 
the  possibility  of  a  joint  meeting  with 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers  at  Chicago  in 
September  has  been  discussed.  It  Is  prob- 
able that  a  meeting  of  the  council  will  be 
held  at  an  early  date,  at  which  time  a 
decision  will  be  reached.  The  last  gath- 
ering was  held  at  Birmingham.  Ala.,  In 
March.    1917. 

Colorado  Engineering  Council,  at  its  last 
regular  business  meeting,  appointed  H.  S. 
Sands,  of  the  Westlnghouse  Electric  &  Man- 
ufacturing Co.,  as  chairman  of  a  committee 
to  present  to  the  council  a  report  on  "Gov- 
erning Factors  In  the  Return  of  the  Wire 
Transportation  Systems  to  Their  Owners." 
L.  O.  Carpenter  was  appointed  chairman  of 
a  similar  committee  to  present  to  the  coun- 
cil a  report  on  "Governing  Farters  In  the 
Return  of  the  Rail  Transportation  Systems 
to  Their  Owners."  It  is  desired  liy  tlie 
council  to  use  the  substance  of  these  re- 
ports for  preparing  a  statement  to  be 
issued  to  Colorado  representatives  in  Con- 
gress at  an  early  date. 

American     Inslllnir     nt     Chemical     Engi- 
neers  held   the  eleventh   semi-annual   meet- 
ing   nt    Boston,    Mass.,    on    Juno    KS    to    21. 
Some     of     the     papers,     np-ong     many     Im- 
port.nnt     ones,     were     as     follows:        '"The 
Future   of   the   Electric   Fumnce."   by  C.   T. 
Brjigg,     of     the     Michigan     Smelting     and 
Rennlng  Co  :  "tttllixatlon  of  Electric  Brass 
Furnaces,"    by    W.    II.    Gillette.    Bureau    of 
Mines;    "Problems   Knrountere<i    In    Electric 
Fumnce     Practice."     by     I>.     K      MrKlnney, 
W;i!.1,ln,:i.iti     Navy     Ynnl  :     "Electric     Fur- 
'"    Resistance    Tyi- — MI"    (mo- 
)      by     T       E       n.illy,     of     the 
Miace  Co  :    ".VJax-Wyatt    Induc- 
■    i«Ul'-i.    iv    <i     II.    ('lamer. 
•  il     Results 
Induction 
'  ip    Palmer 
I  I'nlverslty ; 


I>u  I'ont  Chemical  Company,  Wilming- 
ton. Del.,  announces  the  removal  of  the 
executive  and  sales  offices  to  new  quarters 
on   Vandever  Ave.,   east  of  Market  SL 

The  Borden  Co.,  manufacturer  of  Beaver 
pipe  tools,  has  opened  offices  at  Room  501, 
No.  519  West  Washington  Boulevard,  Chi- 
cago. Charles  A.  Greene  is  the  Chicago 
representative. 

The  Royal  Netherland  Legation,  Wash- 
ington, D.  C,  has  recently  established  a 
commercial  department  for  the  express  pur- 
pose of  fostering  trade  between  the  United 
States  and  Holl.-ind,  and  is  in  a  position 
also  to  give  commercial  information  about 
tr.-ide  between  the  two  countries  to  Amer- 
ican merchants. 

Rosenborg  it  Co.,  machinery  dealer, 
has  moved  its  offices  and  sales  rooms  to 
303-30.-,  East  3rd  St.,  Los  Angeles.  Calif. 
In  addition  to  the  large  stock  of  new 
and  used  mining  and  smelting  equip- 
ment at  its  Los  Angeles  plant,  this  firm 
has  just  purchased  the  equipment  of  the 
Lincoln  Mine  at  Crown  King,  Ariz.  The 
latter  will  be  moved  to  Rosenburg  &  Co.'s 
branch    at   Congress   Junction,    Arizona. 

Bailey  Meter  Co.,  Cleveland,  Ohio,  has 
secured  the  services  of  E.  A.  Hitchcock 
as  vice-president.  Mr.  Hitchcock  will 
supervise  the  training  of  technical  gradu- 
ates for  the  company's  service  and  sales 
departments.  For  the  last  six  years  he 
has  been  connected  with  the  E.  W.  Clark  & 
Co.  Management  Corporation  as  advisory, 
consulting  and  power-sales  engineer.  Pre- 
vious to  that  time  he  was  professor  of  ex- 
perimental engineering  at  Ohio  State  Uni- 
versity. 

The  Salllvan  Machinery  Co.  announces 
the  estfiblishment  of  .a  new  branch  office 
at  room  810  Park  BIdg.,  Cleveland,  Ohio, 
under  the  management  of  Ralidi  T. 
Stone,  for  several  years  sales  engineer  as- 
sociated with  the  New  York  office.  (3eorge 
H.  Richey  has  l)een  appointed  New  Eiig- 
land  sales  manager,  succeeding  George 
Elmer  Wolcott.  who  died  on  May  10.  Mr. 
Richie  was  associated  with  Mr.  Wolcott 
as  sales  engineer  in  New  England  and 
eastern    Canad.a    for    several    years. 

Nash  Engineering  Company,  South  Nor- 
walk.  Conn.,  has  Issued  an  illustrated 
pamphlet,  announcing  that  the  name  of 
"Hytor"  will  be  applied  to  all  Nash  prod- 
ucts hereafter,  and  will  represent  a  hy- 
droturblne  type  of  compressor  and  vacuum 
pump  for  air  and  g.as.  vacuum  or  pres- 
sure. It  Is  claimed  that  the  "Hvtor"  will 
deliver  air  absolutely  without  pulsation. 
Various  liquids  may  l>e  used  in  the  casing 
as  the  displacing  medium  which  permits 
of  h.anrtling  acid  gases,  a  liquid  being 
adopted  which  protects  and  neutralizes  the 
effect   of  the   gas   upon    the   metal. 

F.  H.  Nlles  «  Co.,  Inc.,  Woolworth  BIdg., 
New  York,  announces  the  opening  of  a 
branch  office  at  Bridgeport.  (Jonn.,  Room 
5ns.  Security  BIdg..  1115  Main  St  The 
office  will  be  In  charge  of  F.  H.  Andrus. 
formerly  with  the  Winchester  Repeating 
.Arms  Co.,  of  New  Haven,  and  recently 
salvage  expert  In  the  War  Department, 
Bridgeport  District  Ordn.ance  office.  The 
opening  of  this  office  is  expected  to  faclli- 
t.ate  the  business  of  the  (x>mpany,  not  only 
In  the  regular  lines,  machine  tools  and 
foundry  equipment,  but  also  In  new  and 
old  metals,  both  as  to  buying  and  selling. 
The  main  office  Is  in  New  York,  where  the 
company  has  a  seat  on  the  New  York 
Metal    Exch.ange. 


Trade  Catalogs 


Chain  nrlves,  Morse  Chain  Co.,  Ith.aca, 
N.  Y.  Pamphlet.  6x9;  12  pp.:  illus- 
trnleil.  containing  a  reprinted  article  by 
J.  S  White  on  "Chain  Drives."  In  the 
1919  year  book  of  National  Association  of 
Cotton  .Manufacturers.  The  article  Is  a 
short   synopsis  on    the   general   subject. 

Improved  Impact  Screen.  Colorado  Iron 
Works  <"o.  Pamphlet  No.  9C ;  6  x  9 ;  24 
PP  ;  llliislrateil.  Descriptive  of  the  Im- 
proved impact  screen  for  the  wet  or  dry 
sizing  ..f  all  kinds  of  materials,  contain- 
ing   chapters    on    the    construction,    opera- 


June  21,  1919 


ENGINEERING  AND  MINING  JOURNAL 


1101 


tion,  adaptability,  and  installation  of  tliis 
company's  screens.  Table  giving  data  on 
wire  cloth,  parts  list  and  capacities  are 
included. 

Sprasue  Electric  DynamometerB.  Bulle- 
tin 48701-A;  8  x  lOi  ;  12  pp.;  illustrated. 
Descriptive  of  the  Sprague  electric  dyna- 
mometers as  applied  to  laboratory  and  pro- 
duction testing  of  gasoline  and  kerosene 
engines.  Capacities  of  dynamometers  fur- 
nished by  the  company  are  from  one  hp.  to 
1000  hp.  Those  described  in  bulletin  are 
for  a  50  hp.  machine  suitable  for  engines 
having  a  maximum  torque  of  50  to  200  ft.- 
Ib.  up  to  a  400  hp.  machine  for  engines 
having  a  torque  capacity  of  800  to  1600 
ft.-lb. 

Boiler-Feed  Control.  Northern  Equip- 
ment Co.,  Erie,  Penn.  Bulletin,  Si  x  11  ; 
8  pp.  :  illustrated ;  embodying  specifica- 
tions for  the  Copes  system  of  boiler-feed 
regulation.  A  cover  is  provided  with 
punched  holes  for  adding  future  bulletins 
or  specifications.  The  following  subjects 
are  discussed ;  Principle  of  operation  ;  heat 
storage  ;  reduction  of  furnace  temperature 
fluctuations  and  sudden  load  change  ;  serv- 
ice performance  ;  constant  characteristic ; 
thermostat ;  control  valve ;  standard  di- 
mensions and  drilling  ;  and  the  Copes  steam 
pump  governor.  The  last  page  is  devoted 
to  a  review  of  the  company,  and  the  his- 
tory of  boiler-feed  regulation. 


New  Patents 


United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining    Journal"    at   25c.    each. 

DriUins — Rock-Drilling  Machine.  Gustaf 
Anderson,  Stockholm,  Sweden.  (U.  S.  No. 
1,300,100  ;  Apr.    8,    1919.) 

Electric  Furnace  and  Transformer  for 
Use  Therewith.  Frederick  Edmund  Berry, 
Hayes,  England.  (U.  S.  No.  1,299,664  ;  Apr. 
S,  1919.) 

E.vcavator-Bucket  Cleaner.  Truls  Loken, 
Kenosha,  Wis.,  assignor  to  Frederick  C. 
Austin,  Chicago,  111.  (U.  S.  No.  1,298,978  ; 
Apr.    1,   1919.) 

Filter  Presses — Means  for  Indicating  the 
Thickness  of  Cake  Formation  in  Filter 
Presses.  Daniel  T.  Nicholson,  Visalia. 
Calif.      (U.   S.  No.   1,299,996;  Apr.   8,   1919.) 

Flotation — Method  of  and  Apparatus  for 
Separating  Minerals.  Henry  W.  Allen, 
Earlysville,  Va.  (U.  S.  No.  1,301,532  ;  Apr. 
22,   1919.) 

Flotation — Separation  of  Mixed  Sulphide 
Ores.  Rowland  Thomas  Dryll  Williams. 
Broken  Hill,  N.  S.  W.,  Australia,  assignor, 
by  mesne  assignments,  to  Minerals  Separa- 
tion North  American  Corporation.  (U.  S. 
No.  1.300,516;  Apr.   15,  1919.) 


Gas  Producer.  Erie  Stafford  Huntley, 
Friezland,  Queensland,  Australia,  assignor 
to  the  Hampden  Cloncurry  Copper  Mines 
Ltd.,  Melbourne,  Australia.  (U.  S.  No.  1,- 
300,839  ;  Apr.   15,   1919.) 

Hoist — Mine-Cage  Hoist.  Thomas  Price, 
Nanaimo,  B.  C.  (U.  S.  No.  1,300,647  ;  Apr. 
15,  1919.) 

Hoisting — Elevator.  Walter  O.  Borch- 
erdt,,  Austinville,  Va.  (U.  S.  No.  1,297,992  ; 
Mar.    25,    1919.) 

Ingot  Molds — Teeming  Ingot  Molds.  Emil 
Gathmann.  Baltimore.  Md.  (U.  S.  No. 
1,298,036  ;   Mar.   25,    1919.) 

Ine:ots — Process  for  Making  Metal  Ingots. 
Lewis  B.  Tebbetts,  2d,  St.  Louis,  Mo.  (U. 
S.   No.   1,298,825;  Apr.  1,   1919.) 

Metal-Cleaning  Apparatus.  Abraham 
Hoyt  Levy,  New  York,  N.  Y.,  assignor  to 
Syracuse  Smelting  Works,  Brooklyn,  N.  Y. 
(U.   S.   No.   1,298,229;  Mar.   25,  1919.) 

Mine  Gate — Automatically  Operated  Mine 
Gate.  Samuel  W.  Warman,  Brownsville, 
Penn.,  assignor  of  one-third  to  Reuben  M. 
Fry,  Uniontown,  Penn..  and  one-third  to 
Charles  Oppermann,  Orient,  Penn.  (U.  S. 
No.    1,299,074  ;   Apr.    1,   1919.) 

Mining-Car  Conpling.  Nicholas  Manda- 
bach,  Vincennes,  Ind.  (U.  S.  No.  1,298,238  ; 
Mar.    25,    1919.) 

Ore  l,oader.  Sylvester  H.  Hunt,  Besse- 
mer. Mich.  (U.  S.  No.  1.302,046  ;  Apr.  29, 
1919.) 
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California  Petroleum  Prodaction  in  April 
totaled  8,374,620  bbl.,  or  a  daily  average  of 
279,154.  Shipments  from  the  field  totaled 
8,317,310  bbl.  Crude  oil  stocks  on  Apr.  30 
amounted  to  32,543,145  bbl..  an  increase  of 
57,322  bbl.  in  the  month.  There  were  8726 
wells  producing,  including  40  new  wells 
brought  in.  Drilling  was  started  on  335 
wells  and  54  new  rigs  were  installed.  Only 
three  wells  were  abandoned. 

Comstock  Nortliend  Mines,  at  Virginia 
City,  Nev.,  produced  $13,700  from  a 
total  of  674  tens  of  ore  treated  at  the 
Mexican  mill,  the  mill  running  92%  of  the 
time  in  week  ended  May  31.  Consolidated 
Virginia  sent  to  mill  193  tons  of  average 
value  of  $22.67  per  ton.  Ophir  sent  481 
tons,  averaging  $19.31  per  ton.  The  mill 
shipped  five  bars  of  bullion  to  the  San 
Francisco  mint.  The  highest-grade  ore  in 
Consolidated  Virginia  was  extracted  from 
the  2100  level.  Good  milling  ore  was  taken 
from  all  points  mined.  Prospecting  on  the 
1800  level  of  the  Ophir  gave  ore  sampling 
$64.50  per  ton.  Conditions  are  good  in 
other  properties,  prospecting  and  repairs 
being  well  advanced. 

BAKER,  ORE. — June  IZ 
Homestead  Mines  Co.  at  Homestead  is 
running  mill  of  the  Iron  Dyke  mine  at  full 
capacity.  Iron  Dyke  is  the  largest  copper 
producer  in  Oregon.  The  remarkable  body 
of  ore  found  in  this  mine  has  placed  the 
district  in  the  limelight.  There  will  be  a 
great  deal  of  activity  here  this  summer. 
Homestead  is  on  the  Snake  River  and 
is  the  terminus  of  the  branch  line  of 
Oregon  Short  Line  from  Huntington.  Dis- 
trict extends  from  the  Iron  Dyke  mine  to 
the  Seven  Devils  country,  40  to  45  miles 
long  and  8  or  9  miles  wide.  Lack  of 
transportation  is  holding  back  a  number 
of  promising  properties  further  up  Snake 
River.  Some  talk  of  railroad  from  Home- 
stead down  the  river  135  miles  to  con- 
nect with  Lewiston,  Idaho.  Principal  ore- 
bodies  are  found  along  shear  zones,  usually 
when  cut  by  intrusive  dikes.  Jerry  Hayes, 
backed  by  Spokane  capital,  is  extending 
a  tunnel  on  the  Copper  Syndicate  group. 
Operators  in  the  Copper  Queen  group,  on 
the  Idaho  side  of  the  river,  and  four 
miles  below  Homestead,  are  hauling  out 
and  shipping  some  of  their  high-grade  ore. 
Operators  of  the  Olympic  group,  held  un- 
der lease  and  bond  by  D.  M.  Drumheller, 
Jr.,  are  now  in  220  ft.,  crosscutting  for  a 
vein.  The  McCarty  property,  on  Her- 
man Creek,  has  opened  up  a  large  body 
of  copper  ore,  and  there  is  some  talk  of 
constructing  a  wagon  road  and  putting  in 
a    concentrator.      The    White    Swan    mine. 


eight  miles  out  of  Baker,  Ore.,  has  been 
purchased  by  H.  B.  Smalley  and  E.  Kil- 
feather,  of  Spokane,  who  plan  active  de- 
velopment   work. 

WAL,I,ACE,     IDAHO — June     12. 

The  Coeur  d'Alene  District,  after  20 
years  of  industrial  peace,  is  again  threat- 
ened with  a  strike  in  all  mines,  which,  if 
called,  will  unquestionably  result  in  clos- 
ing down  every  mine  in  the  district.  The 
trouble  of  1899,  when  the  Bunker  Hill  & 
Sullivan  mill  was  blown  up,  marked  the 
end  of  the  Western  Federation  of  Miners 
in  the  Coeur  d'Alenes.  A  few  years  later 
the  International  Union  of  Mine,  Mill  and 
Smelter  Workers  formed  local  unions  in 
the  district,  but  not  until  the  last  few 
months  did  the  union  show  any  vitality. 
Union  men  was  employed  in  the  mines,  but 
most  of  the  employees  were  non-union.  Re- 
lations between  the  employers  and  employ- 
ees were  most  cordial.  But  following  the 
reduction  of  wages  last  March  from  $5.25 
to  $4.25,  an  active  campaign  was  started 
to  get  the  employees  into  the  union.  A 
few  weeks  ago  the  state  organizer  of  the 
American  Federation  of  Labor,  with  which 
the  miners'  union  is  affiliated,  arrived  and 
is  still  present.  The  mining  companies  ad- 
vanced wages  50c.  per  day  about  a  month 
ago,  making  the  pay  $4.75  per  day,  but 
this  did  not  stop  the  steady  increase  in 
union  membership,  and  it  is  now  believed 
that  at  least  75%  of  the  men  are  in  the 
union.  A  communication  has  been  ad- 
dressed to  the  managers  of  the  various 
mines  requesting:  them  to  meet  representa- 
tives of  the  union  in  conference  to  con- 
sider the  following  propositions:  "The 
establishment  of  the  eight-hour  day  in  all 
departments  of  the  industry  in  its  true  and 
actual  meaning ;  a  blanket  increase  in  the 
schedule  of  pay  of  50c.  per  day;  an  agree- 
ment to  form  a  basis  of  relationship  be- 
tween employers  and  employees  such  as 
can  be  arranged  in  friendly  conference." 
To  this  a  signed  reply  was  made  by  all 
the  mining  companies  of  the  district  in 
the  form  of  a  published  statement  ad- 
dressed to  "emiHoyees  of  the  mines,"  in 
which  they  stated  that  they  were  adher- 
ing strictly  to  the  eight-hour  day  ;  that  the 
condition  of  the  industry  does  not  permit 
further  increase  in  pay  ;  that  all  the  mines 
are  operating  on  a  narrow  margin  of 
profit  and  that  some  of  them  are  actually 
operating  at  a  loss  ;  that  the  present  rate 
of  $4.75  per  day  is  the  same  as  the  Butte 
scale  .and  higher  than  the  pay  in  Utah  and 
and  California.  To  the  third  proposition 
the  mining  companies  replied  as  follows: 
"The  third  proposition  is  the  old  demand 
of  the  union  for  'recognition.'  It  has  al- 
ways  been   the   policy  of  the  mines  of  the 


Coeur  d'Alenes  to  operate  on  an  'open- 
shop'  basis.  No  discrimination  is  made 
against  union  labor.  But  recognition  of 
the  union  always  means  discrimination 
against  non-union  men  ;  the  union  denying 
to  the  non-unionists  the  liberty  of  action 
which  they  so  loudly  claim  for  themselves. 
There  will  be  no  recognition  of  the  union, 
and  the  mines  will  continue  to  operate 
on  the  open-shop  basis."  Upon  the  re- 
quest of  the  union,  the  Department  of 
Labor  will  send  a  representative  to  act 
as  mediator  between  union  and  mining 
companies. 

BUTTE,  MONT. — June   13 

The    Anaconda     Copper     Mining     Co.    has 

under  way  a  program  for  the  fireprooflng  of 
all  its  50 -odd  shafts  in  the  Butte  district, 
which  will  represent  an  outlay  of  about 
$2,000,000,  the  process  consisting  of  "gun- 
niting"  a  sort  of  lathe  work  attached  to 
the  wall  plates  of  the  shaft,  permitting 
easy  access  to  the  timbers  in  the  event  of 
it  being  necessary  to  realign  the  shaft. 
Cement  guns  have  a  considerable  utility  in 
the  equipment  of  the  larger  mines,  and  an 
increase  of  their  use  generally  throughout 
the   district   appears   to    be   indicated. 

SALT  EAKE    CITY — June    14 

The  Park  City  Strike,  after  lasting  about 
five  weeks,  has  reached  a  stage  where  the 
miners  are  moderating  their  demands.  The 
men  are  now  asking  an  increase  of  75c.  a 
day  in  wages  and  an  eight-hour  shift 
"from  collar  to  collar"  and  no  discrim- 
ination against  the  men  who  have  been 
out,  as  compared  to  the  original  demand 
of  an  increase  of  $1  per  day  and  a  six- 
hour  shift.  June  15  has  been  set  by  them 
as  a  time  limit  for  the  receipt  of  an  an- 
swer from  the  operators,  after  which,  if 
their  demands  are  not  complied  with,  they 
threaten  to  declare  the  strike  permanent. 
There  is  a  desire  on  the  part  of  many  oC 
the  men  to  return  to  work,  and  the  con- 
servative element  made  itself  felt  so  as  to 
gain  a  modification  of  the  demands,  al- 
though it  was  not  strong  enough  appar- 
ently to  call  off  the  strike.  It  is  appar- 
ent, however,  that  a  large  number  are 
tired  of  the  strike.  It  is  not  probable 
that  the  owners  will  treat  with  the  men 
unless  they  agree  to  return  to  work  under 
conditions  prevailing  before  the  strike  was 
called. 

PHOENIX,  ARIZ. — June    13 

A    Strike   of    Elnemen    and    Operators   on 

the  17,000-kw.  hydro-electric  system  of 
the  Salt  River  Valley  Water  Users'  Asso- 
ciation for  a  while  cut  off  Inspiration 
power  supply  from  Roosevelt.  It  made 
little   difference,    as   the   reverberatorles   of 
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the  Miami  .smelter>'  furnish  enough  steam 
for  camp  uses  at  the  present  diminished 
rate    of    production.  

Atlornry  Grnrral  W.  E.  iontu  has  de- 
cided that  the  time  taken  l>y  miners  in 
eating  their  noonday  meal  should  be  in- 
cluded within  the  eight-hour  work  day. 
from  collar  to  collar,  unless  the  meal 
should  be  eaten  above  ground,  the  latter 
contingency  affecting  only  the  smaller 
mines. 

nirrrtnrs  of  tlie  .Vrizonn  Chapter.  Am- 
rriran  MIniiiR  C'<inicres».  met  in  Phoenix  on 
June  6  to  consider  certain  subjects  af- 
fecting the  mining  industry  of  the  state, 
this  meeting  l>eing  preliminary  to  the  one 
to  be  h»ld  by  the  directors  of  the  chapter, 
at  the  Saint  Francis  Hotel,  in  San  Fran- 
cisco, on  June  27.  Directors  of  the  chap- 
ter are  all  representative  mining  operators 
of  Arizona.  Norman  Carmichael.  general 
manager  of  the  Arizona  Copper  Co..  Ltd., 
at  Clifton.  .\riz..  governor  of  the  chapter, 
presided  at   the  meeting. 

OVRAY,   COLO. — June   12 

In  the  Ouray  District  of  Colorado  sev- 
eral new  developments  and  improvements 
are  under  way.  The  Mountain  Top  Min- 
ing Co.  is  mining  high-grade  ore  from  its 
Terrible  vein  and  is  planning  to  increase 
mill  output.  The  Chipela  M..  M.  and  S. 
Co.  is  opening  Kl  Mahdi  mine  and 
putting  in  air-drill  equipment,  besiiles 
driving  a  crosscut  on  the  H.  A.  C. 
property.  The  .Atlas  M.  and  M.  Co..  at 
Sneftels  P.  O..  is  pUanning  enlarged  mine 
develoiiment  and  increased  mill  output, 
under  new  local  management.  Fred  Car- 
roll. State  Commissioner  of  Mines,  who 
organized  this  property  and  company 
some  years  ago.  has  resigned  his  state 
position  and  returned  to  the  management 
of  the  mines,  succeeding  James  A.  Lannon. 
The  jiroperly  covers  some  of  the  best 
veins  in  the  Camp  Bird-Tomboy-Revenue 
district  and  has  yielded  a  large  tonnage  of 
low-grade  silver-lead  ore  through  the  Atlas 
mill.  There  is  much  undevelope<l  ground 
in  thes  Klondyke  vein,  which  will  be 
opened  up  in  the  near  future.  The  mill 
tonnage  has  fallen  lower  than  the  average, 
but  it' is  expected  that  this  will  be  brought 
tiack  and  possil»ly  some  selective  flotation 
practised,  to  recover  the  lead  and  silver  to- 
gether and  throw  the  zinc  into  a  separate 
concentrate.  The  Atlas  mill  is  well  known 
as  having  l)een  practically  the  pioneer,  in 
the  United  States,  in  employing  cold,  non- 
acid  flotation  :  also  for  its  uniform  re- 
covery of  over  9<iTt  of  lioth  the  leail  and 
the  silver,  over  a  period  of  some  years. 
Construction  a  few  years  ago  left  room  in 
the  building  for  additions  to  plant,  which 
may  installed  later  this  season. 

FORT    WORTH.    TK.\. — June    4 

General  Strike  in  Oil  FleldN  of  north 
Texas  may  he  called,  it  is  reported  here, 
on  account  of  order  issued  by  Texas  Pro- 
ducing Co.  discharging  all  men  who  joined 
the  International  f>il  Field.  Gas  Well  una 
Refinery  Workers'    L'nion. 

IIATK.SVII.I.E.    .\KK. — Jiinp     li 

Clalmo  Filed  l..v  Manieanear  Operatom  in 
the  Batesville  field  of  Arkansas  have  re- 
cently bi'en  InvcHligated  liy  a  committee  of 
three  re|>r<s<nllng  the  War-Minerals  Re- 
lief CommLxsion.  The  three  members  of 
the  commission  investigating  this  field  are 
Fred.  P.  Williams,  engineer,  and  fJuy  I.. 
L.anKton  and  William  H.  Dunn,  account- 
ants. The  Relief  Commission  was  sched- 
uled to  arrive  in  Little  Rock.  Ark.,  on 
June  19.  It  Is  exiK-cted  that  the  field  men 
will  rciulre  sev.-rni  wi.ks  to  complete 
their  work. 

JOri.lN.    MO..    June    12 

Cononlliinlinn  fit  Mine*  Is  one  of  the  de- 
velopmints  that  is  confidently  exjiected  in 
this  district  as  a  result  of  the  poor  «lnc- 
ore  prln-s.  and  one  Insliince  has  Just  been 
recorded  The  Ulue  P.onnel  mine,  at 
Hockerville ;  the  Heck  mine,  at  PIcher. 
and  the  Silver  Plume,  near  Tre4-ce.  Kan., 
and  the  Central,  near  Tar  River,  Okla.. 
have  been  consolidated  under  one  owner- 
ship Waller  H  Ixignn  will  have  the 
management  of  properties.  Tie  has  been 
manager  of  the  Rlue  P-onnet.  which 
has  become  one  of  the  liesi  producers  In 
the  field  In  the  last  few  months  The  Pliie 
Moimd  mine  also  has  taken  over  the 
Lucky  Strike  properly,  south  of  Ht  Ixiuis. 
Okla..  anil  will  develop  it  Other  combina- 
tions  and    ronsolldntinns   are    rumored 

Cnnatrurllnn    ol    m   Third    Coneentrator    Is 

being    liegun     by     the    I> vi.t.i     Mines 

Co.    on     lis    lease    near  The 

new     mill,     which     will  ■     the 

No.  3.  will  have  a  rapai  .  I""" 

tons  In   J"  hours,  and   pi exceed 


this.  It  will  be  equipped  with  a  mixed 
pressure  turbine,  the  first  one  to  be  used 
in  the  district.  Three  shafts  are  already 
down  to  ore  on  the  company's  lease,  where 
No.  3  mill  will  be  built,  which  is  on  the 
Kansas  side  of  the  line,  opposite  No.  2. 
which  is  in  Missouri.  Completion  of  the 
mill  is  not  expected  by  the  manager,  P.  B. 
Butler,  of  Joplln,  before  Oct.  1,  or  possibly 
Jan.  1  next. 

m  LITH,  MINN. — June  12 
Iron-Ore  Shipments  from  the  head  of  the 
Lakes,  a.s  of  June  1.  show  a  falling  off 
of  64.1,676  tons,  as  compared  with  the  1918 
season.  The  lead  which  1919  achieved 
over  1918  by  virtue  of  the  early  oi>ening 
of  navigation  has  been  more  than  offset 
bv  the  lassitude  of  the  independent  ship- 
pers, but  it  is  confidently  reported  that 
these  will  start  in  increasing  volume  after 
July  1.  and  there  are  numerous  indica- 
tions for  an  uncommonly  heavy  movement 
during  the  last  half  of  the  season.  Ship- 
ments to  June  1  compared  with  last  year 
follow,  in  tons: 

1918  1919 

D.  M.  &  N.,  Duluth 3.111,843  3,751,336 

G.  N.,  Superior 1,815,322  1,113,617 

Soo,  Superior 237,892  1 59,648 

D.  *  I.  R,  Two  Harbors..      1,669,043  1,300,292 

N.  P.,  Superior 134,371  79,047 

C.  &  N.  W.,  Ashland 741,598  733,649 

.Soo,.\ahland 156.753  83.357 

Totals... 7.866.622  7.220.946 

MARQIETTK.     MICH. — June     14 

Iron-Ore  Shipments  from  the  Marquette 
Range  have  not  thus  far  during  the  sea- 
son approached  the  figures  reached  during 
either  of  last  two  years.  During  May. 
l.il.74  9  tons  was  shipped  from  Marquette, 
but  it  is  believed  that  shipments  from  the 
mines  will  lie  on  a  normal  basis  before 
the  close  of  the  season,  and  there  are  now 
more  steam  shovels  loading  from  the  stock- 
Pill's.  .      ._    , 

In  the  Gwinn  district  progress  is  being 
made  in  dewatering  the  Steiihenson  mine, 
which  was  flooded  about  a  year  and  a 
half  ago.  Two  Lane  and  Bowler,  eight- 
stage,  electrically  driven  pumps  have  been 
installed  at  this  property.  One  of  these 
is  suspended  to  a  depth  of  .100  ft.  and  the 
other  ."iO(i  ft.,  and  each  is  pumping  about 
1800  gal.  per  min.  The  installation  in- 
cludes   several    interesting    features. 

The  2.'inn-cu.ft..  electrically  driven,  di- 
rect-connected. Type  P.  R.  E.  No.  2  air 
compressors  have  been  installed  and  are 
in  operation  at  the  Cliffs  Shaft  mine  and 
one  air  compressor  is  in  operation  at  the 
Lake  mine.  Ishpeming.  Similar  installa- 
tions, one  each,  are  being  made  at  the 
Negaunee  and  Maas  mines.  Ncgaunee.  The 
Cleveland-Cliffs  Iron  Co..  the  largest  op- 
erator on  the  Marquette  Range,  has 
been  conducting  consirteralile  exploration 
north  of  Ishpeming.  The  Lake  Angeline 
mine,  at  Ishpeming.  has  been  reopened 
for  the  sea.son  and  Is  conducting  under- 
ground and  surface  work,  the  later  con- 
sisting of  scramming  and  cleaning  out 
of  small  orebodies.  The  South  Jackson 
mine.  .Negaunee.  has  lieen  reoiMUed  jind 
ore  is  now  being  loaded  from  the  pit  by 
means  of  a  steam  shovel.  William  Nichols 
is  in  actual  charge  of  operations.  Cn- 
derground  work  liegan  at  Rolling  Mill 
mine,  recently  acquired  by  Clement  K. 
Quinn  and  n.ssoclates.  on  June  IB.  Ralph 
S.  Archlliald  Is  manager.  Alfred  l"l|ier  min- 
ing captain,  and  Guy  Neault  in  charge 
of  surface   o|H-rations. 

In  the  Palmer  district,  the  Kmpire  mine. 
F.  P.  Kllnglund.  superintendent.  Is  ex- 
Iiloring.  by  means  of  test  pits,  an  ad- 
joining property,  and  Is  also  conducting 
underground  oiwratlons  In  a  small  way. 
The  Mailland  and  Isabella  mines  are  op- 
erating   anil    shipping. 

The  Republic  mine,  at  Rejiubllc.  Is  just 
completing  the  inRtnllnllon  of  a  new  hoisl- 
Ing  plant  at  Its  No.  9  shaft.  The  hoisting 
dnim  is  12 -ft.  diameter  and  has  a  ca- 
parllv  for  46i>0  ft.  of  H-in.  roi«\  Power 
Is  furnished  by  two  .''iiiii  hp.  (S.  K  motors. 
The  shaft  is  vertical  and  Is  24i>ci  ft.  in 
depth  A  atorage-bnitery  locomotive  has 
recently  been  jilaced  on  the  24i"i  li-vel.  and 
lis  use  is  proving  most  satisfactory  It 
Is  ri'porteil  that  the  Williams  Iron  Co  Is 
planning  to  do  some  diamond  drilling  on 
lis    pro|ierty    near     lluinlmlt. 

IIOI'OIITON.   MICH.— June    It 

<|nlnr.T's  tieneral  I'mlercrnund  (ondl- 
llnna  are  showing  maintenance  of  <|uallty. 
In  191".  the  average  output  was  16  99  lb. 
per  ton.  refined  copper.  Now  It  Is  nmning 
2"  lb.  The  betterment  has  l»'en  steady 
from  the  first  of  the  year  In  April  II  was 
a  fraction  over  17  lb  Production  has  de- 
creaaed  20%.  normal  tonnage  being   ina.iiiin 


per  month,  but  the  average  physical  con- 
tents of  copper  is  bettering  steadily. 

.\  contributing  factor  to  the  betterment 
in  copper  contents  is  the  increase  in  efli- 
ciencv  of  underground  employees.  More  ex- 
perienced miners  are  now  at  work  than  it 
wa.«  possible  to  secure  a  year  ago.  The 
demarcation  between  the  mineralized 
amygdaloid  lode  and  the  barren  trap  rock 
is  not  distinct.  The  formations  blend  one 
into  the  other,  so  that  it  requires  capable 
miners  to  avoid  sending  poor  rock  to  the 
surface. 

Quincv  is  now  operating  on  six  different 
branches  of  the  Pewabic  lode,  the  minerali- 
zation lieing  practically  the  same  on  all. 
The  amount  of  mass  and  barrel  work  is  up 
to  standard  and  comes  from  all  sources. 
Opening  and  development  work  is  going 
forward  at  the  rate  of  20fiO  ft.  a  rtionth 
and  is  keeping  about  two  years  'ahead  of 
the  slopes.  The  mine  now  has  better  than 
nine  miles  of  ground  opened,  altogether. 
Last  year  24..'>sn  ft.  in  all  of  new  open- 
ings was  made.  Two  of  the  Pewabic  lode 
branches  are  continuing  to  show  a  consid- 
erable amount  of  silver.  Last  year  there 
was  a  total  profit  of  $.i4..580  from  this 
source. 

No.  2  shaft,  of  the  three  operating  shafts, 
continues  to  produce  the  largest  tonnage  of 
rock  for  the  stamp  mill,  as  well  as  the  larg- 
est amount  of  copper.  This,  despite  the 
fJM-t  that  the  ore  is  leaner  than  that  from 
No.  6.  No.  2  secures  more  mass  copper 
than  any  other.  The  ground  in  the  lower 
openings,  particularly  to  the  north,  is 
heavy  with  it.  More  recent  openings  show 
a  larger  total  of  mass,  a  condition  which 
is  rather  out  of  the  ordinary  at  greater 
depth.  The  Mesnard  sh.aft.  designated  of- 
ficially as  No.  S.  is  not  as  deep  as  the 
others  and  has  not  been  as  high  in  copper 
contents  as  they  have.  There  has  been, 
however,  a  slight  change  in  general  ap- 
pearance in  practically  everv  new  opening 
in  this  shaft. 

VICTOKI.X.    B.    C. — Jnne    \X 
The  Position  of   Dolly   Varden  Mining   Co. 

is  still  occupving  attention  in  mining  cir- 
cles in  Rritish  Columbia.  Notification  was 
received  by  the  Briti.sh  Columbia  govern- 
ment from  Ottawa  to  the  effect  that  a  peti- 
tion had  Iieen  submitted  there  asking  for 
the  disallowance  of  the  provincial  legisla- 
tion under  which  the  Tivlor  Engineering  Co. 
is  taking  over  and  prono.ses  operating  the 
Dolly  Varden  company's  property  at  ,.\lice 
Arm.  This  was  done,  it  Is  understood  from 
authoritative  qu^irters.  at  the  instigation  of 
George  Wingfield.  Reno.  Xev..  in  whose 
name  there  stands  a  mortgage  against  the 
mine  amounting  to  JI.tO.OOO.  It  Is  under- 
stood that  as  soon  as  it  was  realized  that 
the  property  was  required  by  the  recent 
statutes  to  pass  to  the  control  and  owner- 
ship of  the  Taylor  Engineering  Co.  in  de- 
fault of  settlement  in  cash  of  i*s  cliims 
agaipst  the  mining  corporation.  Mr.  Winc- 
fieUl  took  the  course  Indicated  .with  a  view 
to  obtaining  adequate  protection  for  his 
mortgage.  App.arenlly  having  been  satis- 
fied in  the  meantime  that  his  investment 
under  the  new  conditions  was  In  no  way 
jeopardized.  Mr.  Wlngfield  has  caused  the 
petition  for  disallowance  to  be  recalled.  It 
therefore  would  appear  that  there  is  no 
likelihood  of  the  provincial  government's 
legislation  being  questioned  from  Ottawa, 
and  the  Taylor  Engineering  Co.  is  free 
to  proceei  with  its  plans  for  the  onening 
up  and  the  placing  upon  a  producing  basis 
of  the  Alice  Arm  property. 

TORONTO.    ONT. Jnne    1.1 

Mine     Workers    of     KIrklnnd    Lake     Camp 

to  the  niinilwr  of  about  36n  went  out  on 
strike  on  .lune  12.  The  mining  companies 
refused  to  grant  the  demand  made  by  the 
men  for  a  44-hour  week,  underground  wage 
of  not  less  than  14. .'lO  per  day.  and  recog- 
nition of  the  union.  The  mines  are  not  at 
present  Tna|{ing  any  endeavor  to  operate. 
Large  numbers  of  the  miners  have  left  the 
camp  II  Is  not  believed  that  the  strike 
will  spread,  as  Porcupine  miners  have  de- 
clared against  a  strike,  and  the  altitude  of 
the  Cobalt  mine  workers  nl  last  accounts 
was  stated  to  be  conciliatory. 

Hall  Drpnslta  .\long  the  Alhahaaeu  River 
have  been  Investigated  by  J.  L.  CotC  |iro- 
vlnclnl  secretarv  of  Allierta.  and  Prof  J. 
A  Allan,  of  the  Cnlversily  of  Alberta,  with 
a  view  to  their  commercial  development 
nrllllngs  .•.40  ft.  dei'p  at  Fort  McMurray 
were  Inspected.  Numerous  saline  springs 
have  been  discovered  in  this  vicinity,  hut 
these  In  every  case  occurred  at  conslilerahle 
deiith  .Vn  examination  was  also  made  of 
IHV  biluinlnnus  lands  along  the  Athabasca, 
the  industrial  development  of  which  Is  un- 
derstood to  lie  dependent  on  Investigations 
now  In  progress  at  McOlll  I'niversltv, 
Montreal 
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ARIZONA 

Cochise    Connty 

BORAS  LEASING  (Bisbee) — Explora- 
tion on  310  level  has  opened  gold-silver 
body,  from  which  three  cars  have  already 
been  shipped  to  Douglas  reduction  works. 
Will  sink  'o  450  level,  and  crosscut  to  new 
orebody.      L.    R.    Bailey,   manager. 

NIGHT  HA\A^•:  LEASING  (Bisbee)  — 
Encouraged  by  finding  commercial  copper 
ore  in  125-ft.  winze  sunk  from  .500  level. 
company  plans  immediately  to  extend  shaft 
from  575  to  700  ft.  Superintendent  Mc- 
Kenna  gone  to  El  Paso  and  Denver  to  pur- 
chase hoisting  machinery. 

SHATTUCK-ARIZONA  (Bisbee) — Have 
made  some  alterations  in  milling  plant 
and  will  conduct  some  experiments  dur- 
ing June  and  July  looking  to  greater  re- 
coveries. Production  not  yet  resumed. 
Water  pumped  into  mine  at  time  of  fire, 
filling  it  to  within  five  feet  of  700  level. 
Pumping  stopped  last  month.  Water  seep- 
ing away  at  rate  of  S  in.  per  day.  and  on 
June  10  had  fallen  to  within  21  ft.  of  700 
level.  Fire  thought  to  be  out.  but  water 
will  be  permitted  to  remain  30  days  longer. 

HILLTOP  M.  AND  S.  (Hilltop) — Contin- 
uing development  in  three  tunnels  which 
cut  orebodies  at  V50,  1050.  and  1350  ft.  re- 
spectively.     Will    install    concentrator. 


ARIZONA  COPPER  (Clifton) — No.  6 
sliaft  retimbered  and  equipped  with  water 
spray    system. 

Mohave   County 

CARR  (Kingman) — To  be  operated  by 
local  leasing  company,  headed  by  R.  C. 
Jacobson.  Property  in  Cedar  Valley  dis- 
trict. 

CYCLOPIC  (Kingman)— Mill  being  en- 
larged to  150  tons'  daily  capacity.  Thomas 
Bell,   owner,    in    charge. 

RURAL-BUCKEYE  (Kingman)  —  Old 
Mineral  Park  properties  taken  over  by  M. 
B.  Dudley  and  New  York  associates,  who 
will  build  100-ton  mill.  Large  tonnage  sil- 
ver ore  already  available  in  slopes  and 
on  dumps.  Main  owners,  with  Dudley,  are 
G.  C.  Buschenes.  Samuel  Weil.  S.  I.  Rabin- 
ovich.  and  Milton  Gro.ss.  Mines  five  miles 
from  Chloride  railroad  and  one-half  mile 
from   electric  power  line. 

ARIZONA  MOSSBACK  (Oatman)— To 
start  work  in  July  on  large  mill.  Shaft 
nearing  7i)o  level.  Stations  to  be  cut  at 
(iOn  and  700  ft.  and  vein  explored  on 
those  levels.  Ample  ore  for  mill  said  to 
have    been    developed    on     500    and    above. 

UNITED  EASTERN  (Oatman) — Main 
shaft  down  about  1400  ft.  in  sinking  to 
cut  ledge  on  dip.  Tom  Reed  has  1450  ft. 
depth  and  Gold  Road   1500. 


YELLOW  BIRD  (Tucson) — Company 
formed  to  take  over  old  silver  properties 
of  Lincoln  camp,  in  Papago  district.  W.  E. 
Fuller,  assistant  cashier  of  Tucson  Na- 
tional Bank  elected  treasurer ;  Deputy  U. 
S.    Marshal   James    M.    Treahy.    trustee. 

Pinal    County 

RAY  BROKEN-HILL  (Ray)— Long  tun- 
nel from  Mineral  Creek  level  has  broken 
into  oxidized  zone  at  point  450  ft.  below 
collar  of  shaft,  tapping  large  fiow  of  water. 
Property    lies    short    distance    below    Ray. 

Yavapai    County 

GRAND  ISLAND  (Jerome) — Manage- 
ment announces  property  will  soon  be 
prospected  by  diamond  drill.  Negotiations 
for  drilling  contract  under  way  with  In- 
ternational  Drilling  Co..   of  San   Francisco. 

UNITED  VB;RDE  EXTENSION  (Je- 
rome)— Production  resumed  at  blast  fur- 
nace at  Verde,  expected  to  be  standard  at 
3.500,000  lb.  a  month  till  market  condi- 
tions better  for  conper.  Work  at  mine  re- 
stricted by  lack  of  good  miners.  Haulage 
tunnel  construction  to  be  completed  with- 
in 60  days. 

FRANCO-AMERICAN  (Mayer) — Former 
Governor  Oddie  of  Nevada  and  Senator 
Gorman,  of  West  Virginia,  principals  in  de- 
veloping company.  Situated  two  miles 
from  Stoddard  and  eight  miles  from  Mayer. 
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GLORIA  (Zinc) — Force  of  miners  re- 
duced to  four  men.  Mill  will  not  be  oper- 
ated tmtil  market  rises.  Large  tonnage 
already  blocked  out. 

RHODES-MANCHESTER  (Zinc) — Mc- 
Curry  Mining  and  Milling  Co.,  operating 
Rhodes-Manchester  zinc  mine,  will  com- 
plete new  luu-ton  concentrating  plant  on 
property   this   month. 

Marion   County 

LONNIE  BOY  (Rush)  —  Develop- 
ment work,  which  has  been  in  progress 
since  last  Autumn,  has  been  discontinued. 
Three  tunnels,  45,  75,  and  200  ft.  long. 
respecti^'ely.  have  been  driven  into  body  of 
high-grade  zinc  carbonate  14  to  16  ft. 
thick.  Stanley  Hanford.  one  of  the  own- 
ers, states  ore  sufficient  to  produce  5000 
tons  of  hand-cobbed  ore  and  concentrates 
has  been  blocked  out.  Three  carloads  of 
hand-cobbed  ore  are  in  bins  ready  for 
shipment,  much  running  as  high  as  53% 
metallic  zinc.  As  soon  as  market  war- 
rants concentrator  will  be  erected. 

C.4LIFORNI.\ 
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■WniGHT  MANGANESE  ( Liverraore)  — 
G.  W.  Gardner,  of  San  Jose.  Calit..  award- 
ed $44,000  in  claim  against  W.  A.  Wright. 
This  is  half  interest  in  profits  derived  from 
sale  of  manganese  during  period  of  war. 

Amador   County 

CENTRA.^.  EUREKA  (Sutter  Creek)  — 
Milling  ore  being  drawn  from  3500  and 
3600  levels  Sinking  of  main  shaft  to  3700 
level  now  in  progress. 

OLD  EUREKA  (Sutter  Creek) — Station 
cut  on  3000-ft  level,  from  which  develop- 
ment work  north  and  south  of  shaft  will 
continue. 

Butte   County 

B.^UXITE  (Oroville)— Chamber  of  Com- 
merce investigating  possibility  of  manufac- 
ture of  aluminum.  Large  deposits  of  baux- 
ite and  power  available  at  price  attractive 
to   aluminum   manufacturers. 

Inyo  County 

DARWIN  DISTRICT  improving  since 
advance  in  price  of  silver.  Rip  Van  Winkle 
mine,  adjoining  Defiance,  has  struck  good 
orebody.  Wallace  mine  has  several  men 
employed.  Lucky  Jim  producing  regularly. 
Whole  Darwin  district  shows  prospect  of 
good  season. 

Nevada  County 

MORANDI  (Grass  Valley)— Ledge  re- 
cently uncovered  by  crew  employed  in  state 
highway  work,  crossing  between  Morandi 
place    and    Ben    Franklin    mine. 

SOUTH  STAR  (Grass  Valley)— Develop- 
ment work  on  high-grade  ore  recently  dis- 
covered shows  commercial  values  to  be 
continuous  in  vein  averaging  4  ft.  in  width. 

CI>EVELAND  (Sierra  City) — Mill  capac- 
ity to  be  doubled  by  adding  10  stamps.  R. 
G.  Gillespie,  owner,  and  S.  E.  Montgom- 
ery, manager. 

GASTON  (Washington) — Surface  plant, 
including  30-stamp  mill,  destroyed  by  fire 
on  June  3. 

Shasta  County 

GAfRFIELD  (Redding) — Garfield  mine, 
formerly  large  producer,  optioned  by  Gar- 
field Mining  Co..  and  adjoining  claims  ac- 
ciuired.  Permitted  by  State  Corporation 
Department  to  issue  stock. 

Siskiyou    County 

FORKS  OF  SALMON  RIVER  (Forks 
of  Salmon) — Ten  men  at  work.  Running 
three  No.  5  giants  with  6-in.  nozzles.  Ele- 
vator. 18-in.  opening,  installed.  About  3000 
inches  carried  in  main  flume  and  2000 
inches  in  lead  water  flume.  Head  in  pit 
235  ft.  Largest  operating  mine  in  dis- 
trict since  La  Grange  shut  down.  Capt. 
John    D.    Hubbard    in    charge. 

Trinirtnil    County 

L.A  GRANGE  HYDR.AULIC  MINE 
(\Veaverville) — Orders     received     by     man- 


agement to  close  property  indefinitely.  Re- 
ported company  found  it  impossible  to 
operate  profitably  under  heavy  burden  im- 
posed by  war  exigencies,  including  3o%  tax 
imposed  by  British  government.  Company 
largrely  composed  of  British  investors, 
subject  to  taxes  levied  from  London. 

COLORAUO 
Boulder    County 

COLORADO  METALS  (Magnolia)  — 
Has  acquired  Senator  Hale  group  of  prop- 
erties, and  is  installing  mining  machinery 
preparatory   to    active    development. 

BOND  SYNDICATE  LEASING  (Ward) 
— Remodeling  Strong  mill  for  treatment 
of  low-grade  milling  ores  from  district. 
M.     W.     Loomis     manager. 

Clear    Creek    County 

CHICAGO  BELLE  (Dumont)— Acquired 
by  Bonanza  Mines  Co.  recently  organized 
with  following  officers  .  and  directors: 
George  W.  Taylor,  president  ;  C.  L.  Jaynes, 
Idaho  Springs,  vice-president,  and  man- 
■ager;  B.  D.  Arbuckle.  treasurer:  C.  E. 
Angell,  secretary  :  Frank  Heilig  and  A.  E. 
Gees.  A  force  of  men  is  employed  in  plac- 
ing property  in  condition  preparatory  to 
general  development   campaign. 

Gilpin     County 

FULLER-MacCULLOGH  CO.  (Russel 
Gulch) — Has  acquired  considerable  min- 
ing property  recently,  and  is  planning  to 
operate  Becky  Sharp.  Iron.  Pewabic.  Old 
Town,  and  Silver  Dollar  properties.  At 
present  company  is  shipping  25  tons  of 
ore  per  da.v  and  expects  to  increase  produc- 
tion to  100  tons  by  Sept.  1.  L^nwatering 
operations  in  progress,  and  underground 
workings  in  Old  Town.  Pewabic.  and  Iron 
Mines  being  repaired  preparatory  to  active 
development.  J.  Gillingham  Hibbs.  con- 
sulting  engineer. 

IDAHO 
Shoshone    County 

YUKON  GOLD  (Murray) — Dredge  op- 
erating on  Prichard  Creek  closed  down 
two  w-eeks  for  repairs,  being  first  time  lost 
on  this  account  in  last  year. 

BLACK  BEAR  (Wallace)— New  di- 
rectors announce  work  will  begin  about 
July  1  after  being  idle  many  years.  Much 
lead-zinc  ore  in  sight,  and  company  ex- 
pects to  begin  shipping  soon  after  starting. 
Negotiating    to    lease   mill. 

ST.  LAWRENCE  (Saltese.  Mont.)  — 
Fifteen  men  employed  on  development. 
Raise  completed  from  lower  to  upper  tun- 
nel, 200  ft.,  and  drift  from  raise  in  good 
ore.  Also  raising  to  catch  oreshoot  200 
ft.  east.  Property  six  miles  from  railroad. 
Hauling  and   freight  cost  prohibit  shipping. 

TARBOX  (Saltese.  Mont.) — Richard 
Daxon.  manager,  now  in  East  making 
financial  arrangements  for  construction  of 
mill.  Large  body  of  lead-zinc  ore  devel- 
oped   on    three    levels. 

KANSAS 
Joplin    Distrirt 

KING-BRAND  (Baxter.  Kan.)— New- 
mill  completed.  Air  drifts  between  two 
shafts  cut.      Operations   to  start  at  once. 

SILVER  PLUME  (Baxter)— Has  just 
installed  engine  in  mill  completed  some 
weeks  ago.  and  will  start  operating 
June  15. 

WALTCHUSETTS  (Commerce.  Okla.)  — 
After  making  record  production  with  five 
hand  jigs,  company  has  purchased  mill. 
A.    Mayerhoff,    Commerce,    (i)kla,,    manager. 

MICHIG.VN 

Copper    District 

CALUMET  &  HECLA  ( Calumet )— Big 
dredge  in  operation,  after  having  been 
overhauled  in  drydock  at  Point  Mills.  Re- 
volving scre«n  removed.  Grinding  .and 
leaching  plants  doing  full  duty,  and  oil 
flotation  in  connection  therewith  will  be  in 
operation  in  three  months.  Calumet  & 
Hei-la  output  down  to  50 r;  basis.  Thir- 
teen stamp  heads  out  of  28  running  at 
mills,  handling  conglomerate  exclusively. 
Small  tonnage  from  Osceol.a  .amygdaloid 
comes  from  necessary  shipments  of  rock 
taken   in  openings.      But   14   furnaces  work- 
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iDB  at  smeltery.  Only  construction  in 
progress  is  erection  of  steel  work  for  flota- 
tion plant  at  mills.  ^Tien  this  plant  is 
working  all  conglomerate  slimes  will  be 
either    floated    or    leached. 

MOH.-V«'K  (Mohawk) — Now  has  in  op- 
eration two  four-ton  trolley  locomotives 
in  No.  4  shaft  and  two  In  No.  6,  in  ad- 
dition to  two  endless-rope  haulages  in  No. 
6.  During  1918  number  of  raises  de- 
creased below  normal,  discrepancy  being 
explained  on  basis  of  large  number  of 
chutes  needed  to  serve  new-style  haulage. 
There  was  general  remodeling  of  mine  cars 
and  considerable  car  construction.  All 
Mohawk  shafts  now  furnished  with  con- 
crete collars  and  stringers.  No.  1  being 
last  to  receive  them.  Water  pipe  from 
surface  to  18th  level  Installed  at  No.  5 
shaft.  Pump  from  No.  2  at  20th  level  over- 
hauled, and  now  running  at  No.  5  on 
18th  level.  Draining  from  No.  2  handled 
by  electric  pumps  from  No.    1. 

Marquette    Rangre 

ROLLING  MILL  (Negaunee) — Opera- 
tions began  June  16  at  full  capacity  by 
Clement  K.  Quinn  &  Co.,  which  recently 
took  over  lease  of  property  from  Jones  & 
Laughlin  Co.  Crew  of  100  miners  put  to 
work  under  William  Piper,  who  recently 
came  here  from  Alpha,  Michigan. 

MINNESOTA 
VermilioQ   Range 

ZENITH  (Ely) — Ownership  of  lease  on 
Zenith  passes  from  Oliver  Iron  Mining  Co. 
to  Zenith  Iron  Mining  Co..  which  will  oper- 
ate property.  New  company  organized  by. 
T.  F.  Cole.  R.  B.  Whiteside,  R.  M.  Sell- 
wood  and  Frank  A.  Kent,  who  also  control 
fee  of  property.  New  lease  runs  for  .50 
years,  minimum  for  1919  to  be  200,000  tons, 
and  300.000  tons  for  each  year  thereafter. 
royalty  to  be  20%  of  Lake  Erie  selling 
price.  Zenith  produces  high-grrade  besse- 
mer  ore  of  excellent  structure.  Estimated 
there  are  over  1.000,000  tons  immediately 
available. 

jnssouRi 

JopUn    District 

SILICATE  MINING  (Topeka,  Kan.)  — 
Has  purchased  150-ton  mill,  and  will 
erect  at  lease  in  Corry  field,  near  Green- 
field, Mo.     H.  E.  Reicherter  superintendent. 

MONTANA 

Beaverhead  County 
BOSTON  &  MONTANA  (Wise  River) — 
Crosscuttlng  from  upper  Idanha  tunnel 
under  way.  Ore  showing  strong  in  Idanha 
fissure  in  this  working.  F::xpect  to  cut 
Central,  Elkhom,  .ind  Park  veins  within 
90  days,  and  Elkhorn.  nearest  vein,  within 
month.  Largest  trestle  of  Mont.ana  South- 
em  Ry..  subsidiary,  completed  last  week. 
and  rail  laying  in  full  swing,  with  rapid 
progress    being    made. 

Cascade    County 

CASCADE  SILVER  (Nelhart)— Mill 
recovery  running  low,  with  tailings  high, 
and  a  conflict  h.as  arisen  with  state  game 
warden  department  over  polluting  of 
stream  with  tailings.  Director  P.  A.  Gow, 
of  Butte,  h.as  Instituted  .suit  In  District 
Court  against  president,  George  Brabrook, 
and  vice-president  II.  L.  Maury,  and  other 
officials  to  compel  restitution  to  treasury 
of  150,000  shares,  voted  by  officers  to 
themselves    for    "services    rendered." 

MUnoala    County 

POTOMAC  COPPER  (Potom.ic)— Road 
construction  nearlng  completion  and  trans- 
portation of  nlr-compresnlng  machinery  will 
be  started  within  several  weeks.  Tunnel 
win  be  driven  to  open  old  "Copper  Cliff" 
at  depth  of  about  800  ft.  and  fissure  sys- 
tem higher  up  mountain  side  at  depth 
of  1200  feet. 

Rllver     lintv     County 

ANACONDA  ( Hutte) —Shaft  of  Orphan 
Olrl  minr  will  be  »iink  from  r,(iO  to  lono 
ft.  and  Orpb.in  Girl.  Orph.in  Hoy.  and 
Anglo-Saxon  fissures  opened  at  that  depth. 
Orebody  nr,  ft  wide  on  600  level  of 
Anglo-Saxon      vein      rontlnulng.        Showlne 

good  on  Orphan  Girl  vein  on  600  leveE 
•n  Orphan  Boy  fissure  21  ft,  ore.  Pllot- 
Butle  mine's  Hhowlng  ono  of  best  In  dis- 
trict. Twenty-eight  hundred  level  of  Stew- 
art continues  in  first. class  ore.  shaft  being 
mink  to  .1400  level  f'ompany  hampered 
by  lack  of  skilled  minors,  and.  during 
enforced  suspension  of  I'Inmond  mine,  shaft 
will  bo  conrreled.  New  stnrk  nt  Washoe 
■meltery  put  mto  full  operation,  together 
with  Cottrell  smnke-treating  plant,  which 
efltlmalod  will  add  1%  to  metal  recov- 
ery   of    reduction    works. 


BITTTE  &  SUPERIOR  (Butte)— No.  2 
shaft  raised  from  2050  level  to  1900  about 
completed,  and  its  sinking  will  start  soon 
for  2500  level.  Mill  recovery  for  May,  97%, 
one    of   record    months. 

CRYSTAL  COPPER  (Butte)— Five  feet 
of  ore  cut  in  North  vein  on  500  level  of 
medium  grade.  Two-foot  high-grade 
stringer  opened  about  30  ft.  away  and  ap- 
parently heading  Into  larger  oreshoot. 
Development  work  started  on  fissure  to 
south,  showing  more  than  6  ft.  of  mineral- 
ized quartz. 

ELM  ORLU  (Butte) — Shaft  sinking  con- 
tinuing. Station  will  be  cut  at  2500  level 
and  Rainbow  Assure  crosscut.  Objective 
of  shaft  is  3000  level 

TUOLUMNE  (Butte) — Cutting  of  station 
at  1000  level  of  Sinbad  shaft  of  Main- 
Range  mine  to  begin  within  10  days,  and 
crosscuttlng  for  Spread  Delight  fissure  at 
this  depth  within  two  weeks.  Estimated 
vein  distant  about  700  ft.  and  will  be 
reached  about  last  of  August.  Sinking  to 
be  pushed  simultaneously  with  crosscut- 
tlng. 

NEV.\DA 
Lincoln    County 

HARNEY  (Pioche)— Suit  filed  against 
Nevada  Volcano  Mines  Co.,  owner  of  Har- 
ney group  of  claims,  by  Lloyd  brothers, 
of  Pioche,  to  recover  possession  of  Euro- 
pean claim,  located  by  Lloyd  brothers  on 
Jan.  1,  1915,  and  subsequently  relocated 
and  patented  by  Thomas  Harney,  who  as- 
serts Lloyd  brothers  failed  to  perform 
location  work.  Lloyd  brothers  claim  never 
to  have  yielded  title  and  that  patent  was 
obtained  without  their  knowledge.  Claim 
of  considerable  value,  through  strike  of 
high-grade  silver-lead  ore  thereon  si.x 
months  ago  by  Stindt  &  Donohue,  leasing 
from  Harney.  Subsequent  production  of 
claim   to   date   about    $75,000. 

PIOCHE  MINES  (Pioche)— Shipping  ore 
to  Southern  Nevada  mill  for  concentration. 
Milling  operations  hampered  by  water 
shortage. 

PRINCE  CONSOLIDATED  (Pioche)  — 
Moving  all  machinery  from  old  incline 
shaft  and  installing  at  new  vertical  shaft 
completed  last  year.  Old  incline  shaft  to 
be  abandoned  to  permit  mining  of  shaft 
pillar,  containing  large  tonnage  of  iron- 
manganese    ore. 

VICTORIA-NEVADA  (Pioche)— Com- 
menced operations  on  Donohue  group  of 
claims,  adjoining  Poorman  mine,  and  will 
explore    extension    of    Poorman    veins. 

NEW    MEXICO 

Grant     County 

REPUBLIC  M.  AND  M.  (Hanover)  — 
Annual  report  shows  net  earnings  $52,000 
for  1918.  and  a  total  of  44,000  tons  ore 
blocked  out  and  6000  tons  20%  zinc  ore 
on  dumps  ;  and  500,000  tons  iron  ore  Is  Indi- 
cated, assay  58%  Fe.  Orebody  Is  contact 
between  porphyry  and  garnet  silicates.  Ira 
L.  Wright,  engineer. 

LAST  CHANCE  (Lordsburg) — Has  cut 
14  ft  ore  on  200  level.  Working  mill  halt 
shift,   because   of  water  scarcity. 

VIOLA  (Lordsburg) — Pyramid  Mining 
Co.  has  completed  unwaterlng  of  408-ft. 
main  shaft  and  has  cut  9  ft.  silver  ore  on 
300  level.  Will  begin  development  work 
on  lower  level  at  once.  B.  Prescott  man- 
ager. 

OKLAHOMA 
Miami    DIatrlot 

GOLDEN  ROD  M.  AND  S.  (Joplln)— Has 
purchased  DallasPlcher  mill  on  one  of  Its 
leases,  and  Is  razing  It.  Company's  No.  4 
mill  being  enlarged  to  handle  1500  tons  In 
24  hours.  Surface  railroads  will  haul 
dirt  from  No.  6  and  from  Dallas-Ploher 
tract  to  No.  4. 

LADD  (Plcher) — Has  purchased  Scott- 
Eagle  mill,  near  Quapaw.  and  will  move 
It  to  lease  two  miles  north,  not  far  from 
Plohcr. 

ALAMO  (Quapaw) — Has  purchased 
Lucky  Bob  mill  and  lease  north  of  Qua- 
paw.  and    will   operate   It. 

SOVTH    nAKOTA 

LawrKnre   Counly 

IRON  HILL  (Cftrbonate)  —  Fire  de- 
stroyed shafthouso  and  equipment.  Plant 
has  been  used  by  contractor,  who  Is  driv- 
ing 1350  ft.  tunnel  to  tap  lower  workings. 
Electric  power  line  will  be  extended  to 
portal  and  motor-driven  compressor  In- 
stalled.     Tunnel    advanced    500    feet. 


IIOMESTAKE  (Lead)  —  Ellison  shaft, 
now  down  2090  ft.,  including  sump,  being 
rieepened.  Next  level  will  be  opened  at 
2150  ft.  Storage  for  10,000  tons  of  bi- 
tuminous coal  completed.  Coal  removed 
from  open  bin  by  means  of  3-yd.  Erie 
clamshell  shoveL 

Pennington    County 

SUMMIT  (Hill  City)— Preparations 
being  made  to  resume.  Mine  will  be  un- 
watered  and  active  development  started 
soon.  New  boilers  being  installed.  James 
Graham  in  charge  of  work. 

UT.\H 

.Summit    County 

SILVER  KING  COALITION  (Park 
City) — Re-hearing  in  suit  with  Conkling 
company  over  ore  alleged  wrongfully  ex- 
tracted refused  by  District  Court  of  Ap- 
peals sitting  at  St.  Louis.  Appeal  to  U.  S. 
Supreme  Court  probable.  Conkling  com- 
pany  awarded   about   $500,000. 

TEXAS 
Brazoria    County 

WEST  COLUMBIA  FIELD  PRODUC- 
TION for  first  week  in  June  was  30,900 
bbl.  per  day.  compared  with  17.000  bbl. 
three  weeks  ago.  Producers  are:  Texas 
Co.,  10,000  bbl.  :  Gulf  Production  Co.,  8050 
bbl.  ;  Humble  Oil  and  Refining  Co..  7550 
bbl.  ;  Crown  Oil  and  Refining  Co.,  4700 
bbl.  :    Sun   Oil    Co..    600    bbl. 

HUMBLE  OIL  AND  REFINING  (West 
Columbia) — Waters  No.  1  well,  brought  in 
June  3.  making  3000  bbl.  from  depth  of 
3380  ft.  Best  well  of  week  reported  from 
south  Texas. 

GULF  PRODUCTION  CO.  (West  Colum- 
bia)— Phoenix  No.  1  flowing  by  heads  about 
1000  bbl.  per  day  from  2300  ft. ;  Phoenix 
No.  2  flowing  200  bbl.  from  depth  of  1850 
ft.,  but  showing  signs  of  sanding  up ;  Blyers 
No.  5  well,  brought  in  June  5.  flowing  150 
bbl.    from   3200    ft. 

Eastland   County 

PRAIRIE  OIL  AND  GAS  (Eastland)  — 
Slayden  No.  3  well,  on  Arenbeck  survey 
No.  2.  brought  in  recent Iv.  with  production 
of  son  bbl.  from  34  40  ft.  Slayden  No.  7 
well,  on  same  survey,  making  nbout  same 
production  from  that  depth.  Terrell  well, 
on  Arenbeck  survey  No.  1.  making  80  bbl. 
from  2441  ft.  Other  wells  producing  In 
this  district  :  Golson.  Moorman  &  Co. 
brought  in  well  June  2  on  Harrison  tract 
of  York  survev.  making  good  production 
from  3440  ft.  :  Hupp  &  Perkins  No.  1  well 
making  top  showing  of  300  bbl..  with  160 
ft.  to  go  to  Ranger  .sand.  This  well  off- 
sets Rallentlne's  Pleasant  Grove  Church 
well,  and   is  five  miles  north  of  Eastland. 

SINCLAIR  GULF  (Ranger)— J.  E  Barns 
well,  three  and  one-half  miles  west  of  here, 
making  1.500.000  ft.  of  gas  from  depth  of 
3410    ft. 

Hardin    County 

SUN  Oil,  (Saratoga)- Brought  In  100- 
bbl.  gu.xher  in  eastern  part  of  fleld  at 
depth  of  2000  ft.  Expected  strike  will  In- 
crease activity  here. 

T.  II.  T.  CO.  (Sour  I.ake)— Well  brought 
In  June  1  on  Lucy  Moore  lease  In  old 
"Shoestring"  fleld.  making  50  bbl.  at  850 
ft.,  with  Indications  of  Improving.  Com- 
pany   local    organization. 

Harris    County 

SOUTHLAND  Oil,  (Humble)— Hlr.^ch 
No.    11    well  abandoned   at   1260  ft. 

PETROT,RUM  REFINING  (Humble)  — 
Stevens  No.  16  well  brought  In  ns  100-bbl. 
pumper. 

TEXAS  CO.  (Humble)— Ij»ndsllde  No 
236  well  has  come  In  nt  3000  ft.,  producing 
1600    bbl.,    according    to    official    statement 

I.nnipn«n*   County 

CONSIDERABLE  DRILLING  now  In 
progie.is ;  Howell  well  No  1.  on  White 
ranch,  has  good  showing  of  oil  at  1030 
ft.  Stnndard  rig.  new  holler  and  engine 
being  Installed.  Robert  well  No.  1.  on 
Conrndt  ranch,  north  of  Tyimetn.  has  good 
showing  nt  1070  ft.;  setting  casing  Key 
well  No.  1.  on  Baxter  ranch,  drilling  In 
dar1«  limestone  of  Bend  formation,  re- 
ported some  oil  showings  Nelms-Marmlon 
No  2.  on  McCrea  ranch.  Groves  No.  2.  and 
at.  Mary's  No.  1.  on  Le  Compto  ranch,  all 
drilling. 

I,lb«rtr  Connljr 

GULF  PRODUCTION  (Hull)— Phoenix 
No.  2.  that  came  In  flowing  300  bbl..  has 
ssnded  and  now  making  only  80  bbl. 
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SILVER  AND  STERLING  EXCHANGE 

Sterl- 

El 

change 

4.6100 
4.6113 
4.6075 

Silver 

Sterl- 

change 

4.6075 
4.6050 
4.6113 

Silver 

June 

New 
York, 
Cents 

I12J 
110} 

Ills 

Lon- 
don, 
Pence 

¥ 

54i 

June 

New    Lon- 
York.  don. 
Cents  Pence 

12 
13 
14 

16 
17 
18 

1121     543 
1121'    54| 
Il2;l    54S 

New  York  quotations  are  as  reported  by  Handy 
A  Hartnan  and  are  in  cents  per  troy  ounce  of  bar 
iilver.  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW    YORK 


Copper 
Electro- 

Tin 

Lead 

Zinc 

June 

lytic 

tSpot. 

N.  Y.        St.  L. 

St.  L. 

51            5.10 

6.50 

12 

17.60 

72} 

@5.40    @5.15 

@6.60 

17.75 

51       i     5.10 

6.55 

13 

(ai7  85 

725 

@5.40    @5.15 

@6.65 

17? 

51            5.10 

6.50 

14 

©17* 

72i 

@5.40    @5.15 

©6.55 

171 

5|       ,     5.00 

6.50 

16 

®17§ 

725 

@5.40    ©5.10 

©6.55 

17.55 

5.35  1      5.00 

6.50 

17 

@17.65 

72S 

@5.40    ©5.05 
5.35         5.00 

©6.55 
6.45 

18 

17.60 

■72! 

©5.40  l@5.05 

©6.50 

f  Government  price. 

The  above  quotations  are  our  appraisal  of  the 
averaac  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
bating  point. 

Quotations  for  copper  are  for  ordinary  forms  of 
wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras 
for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0.125c.  per  lb. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 

Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

83! 
85J 

86 
86 
86! 

Spot 

237 
238 

241 J 
240 
242! 

3M. 

2331 
235 

2373 
235! 
238 

Spot 

221 
22i 

23J 

III 

3M. 

w 

23i 
23i 
23i 

June 

Spot 

SO 
8IJ 

83 
82} 
84 

3M. 

Spot 

12 
13 
14 
16 
17 
18 

805 
82i 

'83! 
83 
841 

36i 
36i 

'36J 
36S 
36} 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchanco.  All  prices  are  in  pounds 
atflrling  per  ton  of  2240  lb. 


Metal  Markets 

NEW    YORK — June    18,    1919 

The  metal  market.^  were  quiet  and  ir- 
regular during  the  last  week,  being  more 
or  less  disturbed  by  the  ups  and  downs  oi 
the  stock  market.  The  strike  at  important 
copper-manufacturing  centers  and  the  fear 
of  labor  troubles  in  Western  mining  dis- 
tricts  were  disturbing  factors. 

Transatlantic  freights  have  become 
easier,  it  being  now  possible  to  get  rates 
of  $16  per  2000  lb.  to  British  ports.  The 
rate  from  Pacific  ports  to  Hongkong  and 
Kobe   remains  at   $14. 

The  stocks  of  metals  in  the  hands  of  the 
British  Ministry  of  Munitions  on  June  1. 
with  the  corresponding  figures  for  May 
1  in  parentheses,  were  as  follows :  Copper, 
107.502.(180  lb.  (114.531,200)  ;  lead.  134.295 
short  tons  (122,093)  ;  zinc,  43.039  short 
tons  (3S.045)  ;  aluminum.  12  229  .=hort 
tons    (12,027)  ;   nickel,    7,956,480   lb.    (5,750,- 


080)  ;  antimony.  5040  short  tons  (4996). 
The  increase  in  lead  and  zinc  stocks  was 
of  course  due  to  arrivals  of  metal  previ- 
ously held  elsewhere. 

Copper — Demand  was  light  during  most 
of  the  week.  This  was  but  natural,  in 
\iew  of  the  large  business  which  previously 
had  been  done,  while  the  labor  troubles  at 
some  important  copper-manufacturing  cen- 
ters naturally  checked  inquiries.  Rome  and 
.\nsonia  have  been  completely  tied  up.  and 
yesterday  the  trouble  spread  to  Waterbury, 
and  there  were  reports  this  morning  that 
all  of  the  plants  there  had  been  closed.  On 
June  12  the  market  was  very  firm  on  the 
basis  of  17.60c..  cash  New  York,  or  17ic.. 
delivered,  regular  terms.  On  June  13  some 
of  the  large  producers  raised  their  price 
by  Jo.  and  booked  some  small  business  at 
the  advance.  With  the  reaction  in  the 
stock  market  and  the  absence  of  inquiries 
from  manufacturers  som.e  speculative  and 
other  interests  offered  copper  more  cheap- 
ly and  accepted  some  small  business  at 
relatively  low  prices  on  June  14  and  16.  On 
June  17  there  was  some  substantia!  inquiry 
from  wire-drawers,  who  took  some  round 
lots  on  the  basis  of  about  17.60c.,  New 
York,  and  today  the  market  was  steady 
at  that  price,  with  some  of  the  larger  pro- 
ducers holding  for  higher  prices. 

Copper  .Sheets — The  base  price  of  copper 
sheets  is  24c.  per  lb.  Copper  wire  is  quoted 
at    2O5'i7  20*c.    in   carload  lots,   f.o.b.    mill. 

Tin — The  unsold  tin  in  the  hands  of  Uie 
tJ.  S.  Steel  Products  Co.  on  June  9  was 
1071  tons.  Sales  from  June  9  to  14  were 
494  tons.  Balance  unsold  on  June  16  was 
577  tons.  The  War  Trade  Board  under 
date  of  June  16  announced  that  import  re- 
strictions would  be  removed  and  that  li- 
censes to  import  pig  tin  would  be  granted 
subject  to  the  following  conditions  and 
limitations:  Importation  only  of  shipments 
made  from  points  of  origin  on  or  after  June 
30,  1919.  Such  impoit  licenses  will  not 
be  valid  for  entry  until  Aug.  1.  1919.  It 
seems  probable  that  the  allocated  tin  will 
be  fully  placed  before  the  end  of  June.  It 
is  to  be  inferred  from  the  dates  fixed  by 
the  War  Trade  Board  that  the  American 
smelters  are  to  have  a  month  in  which  to 
market  their  stocks  of  tin,  which  hereto- 
fore they  have  had  to  hold.  In  the  mean- 
while, there  is  gossip  that  surreptitious 
business  in  tin  has  been  going  on. 

I^ead — A  fair  business  was  done  during 
the  week,  the  major  part  of  which  was  at 
the  full  price,  but  here  and  there  some 
shading  was  done,  and  toward  the  close  the 
market  seemed  to  be  a  little  softer.  Such 
weakness  as  was  exhibited  was  due  mainly 
to  the  offerings  of  speculative  interests,  the 
principal  producers  being  in  a  very  strong 
statistical  position,  and  being  very  firm  in 
their  ideas.  The  imposition  by  the  Canadian 
government  of  a  duty  of  Ic.  per  Ih.  on  im- 
ports of  lead  into  Canada  has  created  some 
concern  among  the  producers  of  Mexican 
lead.  Japan  was  again  a  buyer  of  lead 
this  week. 

Zinc — On  speculative  buying  the  advance 
in  this  market  continued,  but  upon  its 
cessation  the  market  became  easier.  A 
moderate  business  with  consumers  was  done 
in  brass  special  and  high-grade  intermedi- 
ate spelter.  Advices  from  Kurope  are  to 
the  effect  that  the  Belgian  smelters  have 
made  a  large  contract  for  .\ustralian  ore 
and  are  preparing  to  resume  smelting  soon, 
but  in  view  of  the  high  cost  of  both  ore 
and  conl.  especially  the  latter,  it  is  ex- 
pected that  the  cost  of  spelter  will  be  rela- 
tively high. 

Zinc  Sheets — The  quoted  price  of  zinc 
sheets  is  $10  per  100  pounds. 


Other    Metals 


Alaminam — Virgin  metal  quoted  at  33c. 
per  lb.       Unchanged. 

Antimon.v — The  market  was  quiet  at  SI'S) 
8}c.  for  spot.  Futures  -v-re  quoted  at  8  J.® 
8Jc..  duty  paid.  New  j  ork,  for  June-J'-ly 
shipment  from  the  Orient. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 


Cadmiam — Quoted  at  $1.40  per  lb.  in  lots 
of  500  pounds. 

Nickel — Ingot.  40c.  ;  shot,  43c.  ;  electro- 
lytic, 45c.  per  pound. 

Quiclvsilver — Supplies    in    the    New    York 

market  continue  scarce,  and  the  price  is 
strong  at  $92.  San  Francisco  telegraphs 
$89,   strong. 

Silver  and  Platinum 

Silver — Silver  has  iniled  fairly  steady  the 
last  week,  except  for  a  drop  in  the  Lon- 
don market  on  June  13  to  54d.  but  the 
market  quickly  rt^covered  and  closes  quiet 
in  London  at  54 |d.  There  has  been  a 
demand  outside  London  bidders  for  silver 
from  bankers  with  Far  Eastern  connec- 
tions at  higher  prices  and  probably  to 
satisfy  commercial  requirements  in  pay- 
ment for  exports.     Tendency  easier  at  close. 

Mexican  dollars  at  New  York:  June  12. 
855;  June  13,  85;  June  14,  853;  June  16, 
861  :  June  17,  87  ;  June  18,  87. 

The  genjcral  stock  of  monev  in  the 
United  States  on  June  1.  1919,  totaled 
$7,592,078,992.  Of  this.  $3,092,037,699  was 
m  gold  coin  and  bullion,  $30S.97S.930  in 
standard  silver  dollars,  and  $243,679,762 
in  subsidiary  silver.  The  money  in  circula- 
tion on  June  1  was  $5,834,268,212,  or 
$54.29   per  capita. 

^fiS','"""' — R«'fi"<?'J  ingot  is  quoted  at  $105 
01071.  and  practically  the  same  price  is 
realized  for  sponge  as  for  ingot.  Some 
manufacturing  consumers  are  as  willing  to 
use  one  form  of  the  metal  as  the  other 
During  the  last  week  or  ten  days  $105  has 
even  been  realized  by  producers  for  the 
platinum  content  of  crude  metal.  The 
Government  is  making  plans  to  liquidate 
its  stock  of  platinum.  This  will  probably 
be  divided  among  the  distributors  in  the 
business  for  sale  over  a  fairly  long  period, 
so  as  to  avoid  any  disturbance  of  the  mar- 
ket. In  view  of  the  diminished  production, 
platinum  is  manifestly  in  a  very  strong 
statistical   position. 

Palladinm — Strong   at    $120. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  .June  14 — Blende,  per  ton. 
high,  $44.20;  basis  60%  zinc,  premium. 
$42  ;  Prime  Western.  $42  ;  sludge  and  flota- 
tion, $40®)35;  calamine,  basis  40%  zinc, 
$25(5122.  Average  settling  prices;  blende 
$39.60  ;  calamine,  $24.76  ;  all  zinc  ores, 
$39.18. 

Lead,  high,  $61.85;  basis  80%  lead, 
$58(S)57;  average  settling  price,  all  grades 
of    lead,    $57.45    per    ton. 

Shipments  the  week:  Blende.  10.344; 
calamine,  294  ;  lead,  1226  tons.  Value,  all 
ores  the  week.   $487,220. 

The  Butte-Kansas  company  closed  down 
Its  large  mill  in  the  Waco  area,  making 
five  mills  in  this  productive  camp  now  idle. 
Though  the  market  held  firm  all  week  at 
$42  basis,  buyers  said  today  buying  was 
easier,  producers  selling  more   readily. 

There  is  a  fair-sized  reserve  sto"ck  of 
zinc  ore.  but  it  has  been  long  held  in  strong 
hands.  Though  this  stock  is  in  evidence, 
it  is  a  fact  also  that  several  thousand 
tons  have  been  sold  ahead  of  production. 

Platteville,  Wis.,  .June  14 — Blende,  basis 
60%  zinc,  $44.50  base  for  premium  grade, 
and  $42.50  base  for  high-lead  blende.  Lead 
ore.  basis  80%  lead,  $97  per  ton.  Ship- 
ments reported  for  the  we<?k  are  2530 
tons  blende.  SO  tons  galena,  and  564  tons 
sulphur  ore.  For  the  year  to  date  the 
totals  are  46.307  tons  blende.  2248  tons 
lead,  and  6370  tons  sulphur  ore.  During 
the  week  2722  tons  blende  was  shipped  to 
separating  plants. 

Other  Ores 

Manganese  Ore — Metallurgical  ore  is 
quoted  at  50c.  per  unit  for  spot,  and  60c. 
per  unit  for  shipments. 

P.vrites — Spanish  pyrites  is  quoted  at  20c. 
per  unit  for  furnace  ore.  c.i.f..  New  York 
or  other  Atlantic  port     Unchanged. 
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Tarlir  on  Prrlt»» — Representative  Slemr. 
of  Virginia,  has  introduced  a  measure 
(H.  R  5215),  which  has  been  referred  to 
the  Ways  and  Means  Committee,  desigmed 
to  obtain  revenue  and  to  promote  and  en- 
courage the  production  of  iron  sulphide, 
p>Tite.  and  sulphur,  and  manufactures 
thereof,  in  the  United  States  and  its  pos- 
sessions. The  measure  provides  for  a  duty 
of  15c.  per  unit  of  the  sulphur  content  on 
pyrites  and  all  crude  iron  sulphide  min- 
erals, ores,  and  concentrates,  when  Im- 
ported from  any  foreipn  country  into  the 
United  States  or  its  possessions. 

Tnncsten  Ore — It  appears  that  the  ore  of- 
fered at  around  J7  has  now  been  sold,  but 
buvers  do  not  seem  to  w.int  to  bid  more 
than  ?7  50.  Holders  of  Bolivian  ore  are 
not  much  disposed  to  sell,  even  at  JIO 
Cheap  offerings  of  Chinese  ore  have  also 
disappeared. 

Iron  Trade  Review 
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Production  of  steel  incots  in  May,  by 
30  companies  which  in  191S  made  84.03% 
of  the  total  output,  was  1.929.024  gross 
tons.  Indicating  that  the  industry  oper- 
ated during  May  at  the  rate  of  26.450,000 
tons  a  year,  this  being  54%  of  capacity, 
taking  capacity  at  49.0OO.0on  tons,  and 
comparing  with  65<!!-  in  April,  77%  In 
March.  85 '^r  in  February,  and  S7%  In 
January.  With  the  heavier  buying  of  steel 
products  that  began  just  before  the  middle 
of  Mav.  there  has  since  been  an  Increase 
In  production.  A  rate  of  as  low  as  50% 
was  probably  approximated  at  some  time 
In  May,  though  the  rate  now  is  between 
55  and  60 ^r.  probably  nearer  the  latter. 
Euving  of  steel  has  not  increased  ma- 
terially in  the  last  week,  but  sheet  demf\nd 
shows  some  further  improvement,  and  the 
sheet  industry  will  probably  be  running  at 
between  70  and  75'"^  before  the  end  of 
the  month,  against  between  60  and  65<rr  at 
the  beginning  of  the  month.  Merchant  pip» 
shows   a  little   improvement. 

Plgr  Iron — Pittsburgh  Steel  Foundry  has 
bought  a  few  hundred  tons  of  basic  piT 
Iron  and  Follansbee  Bros.  Co.  about  3000 
tons,  both  for  third  quarter.  Standard 
Sanitary  has  bought  4000  tons  of  foundry 
Iron,  half  for  its  works  In  Pittsburgh  and 
half  for  its  works  at  New  Brighton.  June 
and  July  delivery,  the  bulk  of  the  iron 
being  at  full  Valley  prices,  though  one  lot 
was  from  a  detached  furnace  at  rather 
a  deep  cut,  the  iron  being  high  in  man- 
ganese, so  that  only  a  limited  tonnage  of 
the  brand  could  be  used.  The  Valley  fur- 
naces are  firm,  and  there  Is  less  disposi- 
tion on  the  part  of  outside  furnaces  to 
absorb  freights  to  get  into  the  Pittsburgh 
market,  which  can  be  quoted  on  the  Valley 
basis  except  for  occasional  cutting  by  de- 
tached furnaces,  including  possibly  Ironton 
and  Buffalo.  Vallev  prices  are:  Bessemer. 
127  95  ;  basic  $25  75  ;  foundry.  J26.75  : 
forge.  $25.75.  fob.  furnace,  with  $1.40 
freight   to  Pittsburgh. 

Steel — The  market  continues  extremely 
dull  In  billets,  with  a  fair  movement  In 
sheet  bars.  Prices  remain:  Billets.  $3R  50  : 
sheet  bars  and  2-Inch  billets,  $42 :  slabs, 
$41  ;  rod!).  $52. 

FerroinBnr»ne»e— No  sales  of  English 
ferromanganese  are  announced  at  the  new 
price  of  $125.  delivered  east  of  the  Mis- 
Klsslppl  River  for  »o%  Pomestlr  resale 
continues  quotable  at  $110iff115.  hut  with 
offerings  now  limited.  Producers  quot« 
nominally  $150.  delivered,  as  for  months 
past.  Spiegelelsen  Is  $33^35,  delivered, 
for  18%    resale. 

rok««^Second-half  furnace  coke  has 
been  more  or  less  under  negotiation  for 
some  time,  and  sellers  who  have  been  In 
the  market  right  alone  have  now  been 
mirprlsed  to  find  the  first  three  sales  made 
by  a  new  com<-r.  thn  Oliver  &  Snyder  Steel 
Co.,  whose  coke  b.TS  gone  exclusively  to  the 
ntpel  Corporation  for  years,  hut  is  now 
released  t.ecauso  tbo  Steel  Corporation  has 
so  much,  new  byproduct  capacity  The 
three  sales  totaled  32,naO  or  33.000  tons 
•  month,  with  A  r.itio  of  n  little  more  than 
•Ix  Ions  of  coke  to  one  Ion  of  basic  Iron. 
Valley  fvirnnc.  with  n  minimum  sllehllv 
tinder  $4  and  a  maximum  that  In  not  pnr- 
flcuUrly  high  The  company's  oulp"'  «lll 
he  60  COO  to  7n.ono  tons  a  month,  and  the 
remainder  Is  now  under  negntlntion  As 
Fastern  furnaces  havo  stated  that  thev 
will  use  Fastern  byproduct  unless  thev 
ran  buy  Connellsrllle  nt  under  $4.  the  out- 
look for  sale*  bv  former  m«rrti.inl  pro- 
ducers Is  not  a*  bright  as  would  («>  Indi- 
cated bv  the  high  prices  they  are  quoting 
Second-half  foundry  coke  has  been  done 
at  $5  to  $5  50  Spot  furnacp  coke  is  a 
■hade  easier  We  quote  spot  mkr  m  $J  75 
6  4  for  furnace  and  at  $4.'.a'ii'.  for  foun- 
dry per  net  ton  at  ovenr 


MONTHLY  AVERAGE  PRICES  OF  METALS 


STOCK     Ol'OT.\TIONS 


New  Yort 

LcndoD 

1917 

1918 

1919 

1917 

1918 

1919 

Jan      .  . 

Feb. 

M*r 

AprU  .. 
Mtr 

June ...  - 
Juir 

Au«... 

Bepv 

Oct 

Not 

Dee 

75  6.10 
77  6M 
73   861 
73  875 
7«   745 

76  971 
79  010 

85  407 
100  740 

87  332 

86  891 
85.990 

«S  702 
86  716 

St  os: 

1(5  346 
99  505 
99  600 
99  625 

100  292 

101  126 
101   125 
101   125 
101.126 

101    125 
101    125 
Kil    125 
101.125 
107.136 

16    6S2 
37  742 
16    41(1 

36  963 

37  940 

39  065 

40  110 

43  41" 
50  920 

44  324 
43  6H4 
43  052 

44  356 

42  792 

43  620 

47  215 

48  980 
48.875 

48  813 

49  077 
49  600 
49  600 

45  969 
4S  492 

48  438 
48  027 
48  171 
48  S8S 
52.104 

Year 

SI    417 

96  772 

40  851 

47   616 

June  17    Boston  Exch.t 


troy.   000    fine 


New  York 

LoDdOD 

Electroljfln 

standard 

Klectrolytlr 

1918 

11119 

1918 

ifiia 

191S 

1919 

Jm   . 

Feb. . . 

M»r .... 

April. 

^lay 

June. . 

July.... 

Au«.. 

Bept.  . 

Oct  . . 

Not.... 

Deo.. 

23  600 
23-600 
23.6(10 
23.60O 
23  50(1 
23,600 
26  904 
29.000 
29.000 
29.000 
29.000 
(0) 

(0) 

16.763 
14.S.5fl 
16.316 
16.864 

110  OOn 
no  OOd 
IIDWJC 
110  00(1 
110  00(1 
110.000 
119.913 

lae.ooo 

122.000 
122.000 
122.000 
U8.447 

B2  238 

78  70(1 

79  821 
77  3fKi 
77  797 

1 25  000 
125  O0<i 
125  000 
125  000 
125  ood 
125  000 
134  913 
137  000 
1.37  000 
137.000 
137  000 
133  1«7 

■OS  918 
BS  700 
82  071 
82  200 
81.227 

Year 

24   62S 

116  530 

130  607 

(a)  No  Market. 


Marcb 

April 

May 

June 

July 

August..,. 
September. 
October  — 


69  801 
97  934 
72  SOO 
72.600 


293.227 
311  825 
:n8.875 
329.905 
364.217 
331.926 


343  905 
335  643 

323  550 
267,730 


223  993 
239  843 
226  276 
234.398       falav 


(o)  No  aTcrage  computr-d. 


New    Yorit 

.St    LouU 

LODdOD 

1918 

1919 

1918 

1919 

1918 

29  0< 
29  0( 
29  0<' 
29  Of- 
29  0(1 
29.00 
29.00 
29,00 
29  00 
29  00 
31   20 
40  00 

1919 

Januarr  -  . 
February.  . 

.March 

April  

May 

June 

July  

Aumiit 

September. . 

October 

November,  , 
December... 

9  7S2 

6  073 

7  201 

6  772 
9  HIS 

7  911 

8  033 
8  050 
8  050 
8  050 
8.060 
9.594 

6  432 
6.057 
5  226 
4  982 
5.018 

9  684 
9  899 
7  091 
9  701 

6  704 

7  611 
7  750 
7.760 
7  750 
7.760 
7  760 
8.324 

5.316 
4.784 

4.773 

37  227 
28  675 
27  962 
24  S8S 
23.852 

Tear 

7  413 

7  222 

30  10 

April 

Mmr 

June 

July 

Aufuet     , 
Beplemb^r 
OfintMT 
NoTemtirr 


7  314 

8  02 

8  OSn 
H  985 

9  442 
8  801 


1919   1918   1919   1918   1919 


7  691 
7  930 
7,2R6 
9  715 
7  114 
7  791 


.■54  000 
54  000 

s*  00(1 
.^4  »m 
.',4  one 
■.*  nofl 
54  000 
54  000 
.54  OOO 
54  000 


fPU  Iron 

PIttsburflh 

n*«aemer| 

naairt 

No.  2 
Foundry 

1918 

1919 

1918 

1919 

I91K 

1919 

Jaauary 
February 
Marrh 

Jan* 
July 

AU(U<t 
nmptmmhmr 
n«tob-f 
MoTemtjee 
Daeember  . 

1.17  JS 
37  3^ 
37  J.'. 
39    15 
J«   JO 
39   39 
39  SO 
39  90 
19  90 
39  SO 

39  no 

»31   90 
2*,16 

133    05 
33    95 
33   95 

32  95 

13  on 

33  19 

13  40 

33  40 
JJ   40 

14  40 

34  40 
34  40 

MJ  TO 

HI  4" 
31    4(1 
H   4" 
J7   15 
27.15 

113  ur. 
14  n< 

14     16 

14  4<1 
34   4<l 

34  40 

35  40 

15  40 
35  40 

•  31  4(1 

32  40 
29    11 
28    16 
28   16 

Tear. 

tM  97 

ti*   46 

t  At  rvpnrtnl  hf  W   I*.  Rnfilw  A  Co 


Betblebem  St*el.... 
Butte  &  Superior.. 
Buttofop.  4  ZlDC. 


Colo,  Fuel  4  Iron.. 

Crurlble  Steel 

rru-lble  Steel,  pf. . 


(;iilf.-it«t*«  Steel.. 

Hompstake  ... 
Inspiration  Con  , 
Intprnatlonai  Nickel 

Kennecott 

LarkawanuA  Steel 

Mpxlcan  Petrol 

Miami  Copper..  . . 
Nail  Lead,  com... 
National  Lead,  pf, 

Nov.  Ciinsoi 

Ontario  .\lln 

Ray 


[  4S..com 
RrpiibUcI.43..pf.. 
St    Jiigoph  Lead.. . . 

sioes-.-^heffleld 

TcnnFfleeeC.AC. 

US  steel,  com 

U  g.Steel.pf 


Boston  Curb* 


fhlef  Con 

Contact 

Cortrz 

Crown     Reserve. . 

Co'italCop 

Fac'e4mueB«U.. 

FiTit  Nat.  Cop.. .  . 

Oad^dflD  Cop 

HouBhton  Copper., 
IntermountAln. . .  . 
Iron  Plossom 


Mextcao  Metals. . 


New  Baltic. 

Oneco 

Tacinc  Mtnce.. 
RoxCoos 


.\dventure 

Ahmcck 

Algotnab 

Alloues 

Ariz.  Com 

Arnold     

Blnebam  MInee. . . 

Bonanza      

Butte- Halaklava.. 
Calumet  A  Ariz, . , 
Calumet  A-  Hecla. 
CarBOD  Hill     .    . 

Centennial 

Copper  Range 


East  Butte. 
Franklin  .. 
Granby.. . , 


Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley. 


North  Butte... 

North  Lake 

OHbway 

Old  Dominion.. 


St.  Man's M.  L,... 


Superior*  boet... 

Trinity 

Tuolumne  

U.S.  Smeltln« 

U.S.  Smcitlns.  pr. 

Utah  Apex 

Utah  Con      

Uuh  Meul 

Victoria 

Winona 

WolTcrtne . . 


Andes 

Best  4  Belcher.. 

Caleflnnla 

Challrnfte  Con.. 


Hale  4  Norcroes. 

Jackrt-Cr.  PI 

Mexican 

Occlrtpntal 

Ophlr     .    

Overman 

Savftfte   

sierra  Nerada.. . 

Union  Con 

I'fah  Con    

Belmont      


Mr.nt  -Tnnopah. 

North  Star 

Reeme  Eula 

Wwt  i:d<S  Coo.. 

Atlanta   

Booth.. 

Comb.  Ftrne 


Jiimhn  Fftenslon.. 
KeWKnaa 
Nevaria  Hills 
Nevada  Packard   . 
Round  Mountain.. 

Slivrr  Pick , 

WMto  Caps  - 


N.  Y.  Curbt 


Alaska  Mines.. 


Butte  Detroit. 


Caritole 

Cashboy     

Con.     Arti.    Pm.. 
Con.  CoppermlDce. 


HecU  Mln 

Howe  Sound   

Jerome  Verde 

I^ulslana 

Maema 

Marsh         

McKlnlcy-Dar-Sa. 

Mllford  

Mother  Lode   .  ,  . 
N'lton  Nevada . . .  . 

Ohio  Cop 

Rawley 

Ray  Ifemiles  . . .  . 

Richmond 

Rochester  Mine*.. 

Sundard  S.  L 

Stewart 

Success 

Tnnopah 

Tonnpah  Divide... 

Tonoi»«h  VM 

TrlbulllAn      

Troy  Arli'^na 


1371 


t  so 


t    10 


f    OS 


Colo.  Spfflata*      iuaa  17 


Pnrtiand ,  . 

I'niln)  (1ol4  M 
Vltvllrator 


Ktrr  lake 

lii  Roar 

l.«k.  sh.ir» 

Mia  ('nrp  olCaa. 


Ti>mUli«n^la»,.. 

Trethewey 

wriUMiffT-l^or., 

I>ar1>1*,n 

I  >ome  rxi«n 

IMS.  I.alie 

Ilolllnivr 

Melnlyra 
Sfwray 
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HIGH-INTENSITY   MACHIXH  USI-;d   FOR  t.'LKAXIXG  ZINC  CONCENTRATKS 

The  Roasting  and  Magnetic  Separation 
Of  Wisconsin  Zinc  Ores 

By  E.  G.  DEUTMAN* 


The  advisability  of  a  thorough  cleaning  of  concen- 
trates or  other  mill  products,  with  the  objective  of 
marketing  the  concentrates  to  better  advantage,  or 
of  reducing  freight  rates  by  the  elimination  of  non- 
valuable  material,  merits  the  attention  of  the  mill 
operator.     A  high  degree  of  success  has  attended 


the  separation  of  iron  compounds  from  sphalerite  or 
blende  by  a  preliminary  roast  and  the  use  of  mag- 
netic separators.  The  paper  presents  a  concise  de- 
scription of  a  plant  in  the  Wisconsin  zinc  field  tchich 
is  successfully  handling  zinc  concentrates  high  in 
iron  ayid  which  has  been  developed  from  practice. 


IN  THE  Wisconsin  field,  the  zinc  blende  is  usually 
found  associated  with  iron  sulphide  in  the  form  of 
marcasite.  This  ore,  after  being  concentrated  at  the 
mines,  is  sent  to  separating  plants  for  further  treat- 
ment by  roasting  and  magnetic  separation,  inasmuch 
as  the  mixed  blende  and  marcasite  concentrate,  owing 
to  its  high  iron  content,  is  not  suitable  for  the  zinc 
smelter. 


Most  of  the  roasting  and  magnetic  separating  are 
done  by  three  companies,  the  Mineral  Point  Zinc  Co., 
at  Mineral  Point;  the  National  Zinc  Separating  Co.,  at 
Cuba  City,  and  the  Wisconsin  Zinc  Co.,  at  New  Diggings. 
There  are  other  roasting  and  separating  plants  in  the 
district — the  Linden  Zinc  Co.,  at  Linden,  which  com- 
pany also  has  a  plant  at  Cuba  City;  the  Benton  Roaster, 
at  Benton,  and  the  Mulcahy  Roaster,  at  Shullsburg,  op- 
erated by  the  Oliver  Iron  Mining  Co.  Each  of  the 
largest  three  plants  has  a  capacity  of  275  tons  of  ore 
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per  24  hours,  and  their  combined  capacity  can  easily 
take  care  of  the  bulk  of  the  Wisconsin  zinc-field  pro- 
duction. 

The  method  of  roa.sting  ore  at  all  of  these  plants  is 
practically  the  same,  inasmuch  as  each  has  a  self- roast- 
ing seven-hearth  furnace.  The  National  plant  uses  a 
Wedge  furnace,  whereas  the  plants  at  Mineral  Point 
and  New  Diggings  have  Skinner  installations  manufac- 
tured by  the  Western  Chemical  Manufacturing  Co.,  of 
Denver,  Colo.  The  treatment  of  the  ores  at  the  plants 
is  so  similar  that  the  description  given  here  in  detail  of 
the  method  used  at  the  National  plant,  with  which  I 
am  most  familiar,  will  answer  for  all. 

Y 

Sampled 

Or*  from  each  Mine  unloaded  Into  separate  Bin 

Dried  ord  Roa«ted  in  Wedge  Furndte 

Ore  cooled  in  Koloru  Cooler* 
i 

Dirqt  lupe  M.  M.  Separatori  Cottrell  Precipitator 

X— ** 1  I ^ 

Semi -cleaned  Ore            Toilinm  Git              OuM 

^6-56^  Zn                 ^-bJitn  4-55k50,       72%Zn 

-I         T  1       i 

Din)  t  Type  H,S04  Mfg  Probable     ho  Pretent  Method 

H.  I.  Mochlne  H,  SO4  Mfg       of  Treat  men* 

I  i 

Tinished  Middlings 

Ore  Returned 

Av.  ei.SO^il  toWedqe 
Zinc 

\ 

6rti«lt«r 

FIG.     1.       FI.OW-SHKKT    OF    NATIONAL   ZINC    SKPARATING 
ro.'S  PLANT 


The  ore  as  it  is  received  at  the  roasting  and  mag- 
netic separating  plants  from  the  mines  varies  greatly 
in  composition,  as  showTi  in  Table  I.  The  general  flow 
sheet  of  the  National  plant  is  given  in  Fig.  1. 

TABLE  I      foM  POSITION  OF  CONCENTRATES  SENT  TO 
SKPARATING  PLANTS 


.Mine 

Zinr. 
Per  Cent. 

Iron, 
Per  Cent. 

Uftd, 
Pit  Cent. 

Limp.       Sulphur 
Percent.  PerCi>nt 

VIertin 
lefferson 

21  60 

.     39  95 

45  90 

27.40 
17.12 
12.85 

0  82 
0  20 
0.22 

2  15         41.60 
1   67         58   30 
1    50         35  73 

The  ore  is  shipped  to  the  National  plant  from  the 
various  mines  of  the  di.strict,  which  lie  from  a  few  miles 
to  a  distance  of  25  miles.  Shipments  are  made  almost 
exclusively  in  box  cars,  although,  in  a  few  instances, 
where  the  mines  are  clo.se  to  the  plant,  trucks  and  teams 
are  used.  As  the  National  plant  receives  all  of  its  ore 
in  bo.x  cars,  and  aLso  ships  its  finished  prcKlucts  out  in 
box  car.s,  efforts  are  made  to  insure  a  maximum  un- 
loading and  loading  tonnage.  The  box  cars  are  first 
set  out  with  the  side  door  opposite  the  green-ore  storage 
elevator.  The  ore  is  then  dragged  out  of  the  cars  by 
means  of  a  Clark  single  unloading  shovel  into  the  un- 
derground boot  of  the  elevator,  which,  in  turn,  carries 
the  ore  to  the  top  of  the  storage  bins,  where  it  is  dis- 
tributed into  separate  bins  by  means  of  a  belt  conveyor 
and  an  automatic  tripper.  A  large  tonnage  can  be 
handled  by  this  method.  Three  men  can  unload  at  the 
rate  of  one  ton  per  minute,  which  includes  the  time  of 
weighing  the  cars  in  and  out.  In  loading  the  finished 
ore,  the  ore  is  spouted  from  the  finished-ore  bins,  which 
are  immediately  above  the  green-ore  bins,  into  the  side 
of  the  car,  where  it  is  stacked  in  the  ends  of  the  car 
by  means  of  a  portable  belt  conveyor. 

The  sampling  of  the  cars  as  they  are  received  is  done 


by  means  of  a  green-ore  gun,  which  consists  of  a  2-in. 
pipe  about  3  ft.  long.  The  roasted  ore  is  sampled  with 
a  slotted  gun,  which  consists  of  a  1-in.  pipe  4  ft.  long, 
with  1  x  i  in.  slots  1  in.  apart  lengthwise  on  the  pipe. 
The  pipe  is  covered  with  a  sheath  when  poked  into  the 
bed  of  ore.  The  sheath  is  pulled  off  when  the  gun  is  in 
position,  allowing  the  ore  to  fall  into  the  slots.  As  these 
methods  of  sampling  are  more  or  less  standard  in  other 
districts,  no  further  details  will  be  given  here. 

Roasting  Furnace 

The  roasting  is  done  in  a  Wedge  mechanical  furnace, 
which  has  seven  roasting  hearths  and  a  top  drying 
hearth  and  is  22  ft.  6  in.  in  diameter  and  24  ft.  above 
the  floor.  The  furnace  consists  of  a  cylindrical  .«teel 
riveted  shell  incasing  walls  of  red  brick.  The  hearths 
are  constructed  of  specially  shaped  fire  brick  and  are 
made  horizontal,  each  hearth,  however,  forming  an  arch 
above  the  one  below. 

The  central  shaft  is  made  of  riveted  steel  plate,  being 
5  ft.  in  diameter.  The  outside  of  the  shaft  is  protected 
by  special  insulation  and  fire  brick,  which  are  attached 
to  and  revolve  with  it.  The  hollow  shaft  is  open  at  top 
and  bottom,  and  the  natural  draft  of  air  through  it 
keeps  it  sufficiently  cool  for  workmen  to  enter  at  any 
time,  thus  giving  free  access  to  the  rabble  arms  from 
the  inside.  The  rabble  arms  are  cast  in  one  piece. 
They  weigh  1200  lb.  each,  and  are  made  hollow  with 
a  web  horizontally  through  the  center.  The  rear  end  is 
machined  and  fitted  with  pipes  for  air  cooling,  one  pipe 
leading  from  the  air  manifold  at  the  top  of  the  shaft 
to  the  upper  side  of  the  median  web,  and  the  other 
leading  to  a  manifold  at  the  bottom  of  the  shaft  from 
the  lower  side  of  the  median  web.  It  is  from  the 
lower  manifold  that  the  heated  air  can  be  either  in- 
creased into  the  furnace  through  the  lower  hearth,  or 
let  out  into  the  furnace  space  by  means  of  two  3-in. 
bleeder  valves,  depending  on  the  condition  of  the  roast. 
The  rabble  blades  are  fitted  on  the  arms  with  rabble 
blade  holders. 

The  ore  is  brought  by  a  belt  conveyor  and  elevator  to 
two  feeding  hoppers  at  the  top  of  the  kiln,  where  it 
is  fed  to  the  kiln  by  two  arms  revolving  at  the  rate  of 
90  sec.  per  revolution.  These  arms  can  be  lengthened 
or  shortened,  depending  on  the  desired  tonnage  to  be 
fed.  As  the  ore  drops  on  the  kiln  it  is  stirred  by  the 
rabbles  and  gradually  worked  to  the  central  shaft  and 
there  falls  onto  the  first  hearth ;  here  the  rabbles  grad- 
ually work  it  outward  in  a  spiral  path  to  the  periphery, 
where  it  falls  onto  the  second  hearth.  On  the  first,  third, 
fifth,  and  seventh  hearths,  the  ore  travels  radially  out- 
ward, and  on  the  second,  fourth,  and  sixth  hearths  it 
travels  in  the  opposite  direction.  The  roasted  ore  is 
discharged  from  the  periphery  of  the  lowest  hearth  into 
two  rotarj"  coolers. 

With  this  type  of  furnace  no  outside  fuel  is  neces- 
sary, as  the  ore  is  roasted  by  its  own  heat  of  combustion, 
the  ore  being  heated  up  gradually  on  its  downward  pas- 
sage in  the  furnace  until  it  reaches  the  seventh  hearth, 
where  the  maximum  heat  of  about  900  to  1000  F.  is 
reached.  By  maintaining  this  temperature  with  varj-- 
ing  feed,  4  to  5',  sulphur-dioxide  gas,  suitable  for 
sulphuric-acid  manufacture,  is  evolved,  and  tailings 
averaging  25''r  sulphur,  suitable  for  further  roasting 
for  manufacturing  sulphuric  acid,  are  recovered  from 
the  magnetic  separators.  If  the  temperature  becomes 
too  high,  the  valve.s  on  the  lower  manifold  are  opened, 
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and  the  air  is  allowed  to  escape  into  the  furnace  space, 
and  if  more  heat  is  desired  these  valves  are  closed. 

With  this  type  of  roasting  furnace,  the  marcasite 
(FeSj)  in  the  ore  receives  a  strong  oxidizing  roast, 
though  the  heat  maintained  is  not  sufficient  to  oxidize 
any  of  the  blende.  The  marcasite  particles  are  con- 
verted on  the  outside  to  the  magnetic  oxide  of  iron 
(FefiJ,  the  cores  of  the  particles  remaining  Fe„S,i  +  i 
and,  to  some  extent,  unaltered  FeS,.  During  the 
roasting  and  separating,  the  lead  and  lime  (CaO)  con- 
tent will  also  vary  from  the  green  to  the  finished  ore. 

The  lead  increases  about  0.015%  for  every  0.1%  con- 
tained in  the  ore.    The  lime  (CaO),  on  the  other  hand,. 


18,000  cu.ft.,  per  miii.  for  the  two  units  when  operated 
in  parallel. 

Each  unit  is  9  ft.  by  13  ft.  6  in.  from  the  center  line 
to  center  line  of  column  supports,  and  has  an  over-all 
height  from  ground  level  to  base  of  stack  of  34  ft.  8 
in.  The  dust-laden  gases  enter  near  the  top  of  the 
bottom  header  from  opposite  sides.  The  gases  flow 
around  the  pipes  that  extend  5  ft.  into  the  bottom  header 
and  tend  to  heat  these  pipes  equally.  This  causes  the 
pipes  to  draw  equally,  and  as  a  result  an  equal  amount 
of  gas  tends  to  pass  up  through  the  pipes  and  is  dis- 
charged at  the  top  of  the  precipitator.  The  fines  are 
collected  on  the  walls  of  the  pipes,  or  collectine  elec- 
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decreases  about  0.012';c  for  every  0.1%  contained 
therein.  This  decrease  is  due  to  the  fact  that  in  the 
process  of  roasting  partial  decrepitation  of  the  ore 
takes  place,  and  the  CaO,  being  lighter  in  gravity,  has 
greater  tendency  to  be  carried  in  the  flue  dust  than 
does  the  ore  itself.  Screen  analyses  before  and  after 
roasting  are  given  in  Table  II. 

TABLE   11.     SCREEN  ANALYSES  BEFORE  AND  AFTER  ROAST 
TREATMENT 

Before,  After, 

Size:                                                                           Per  Cent.  Per  Cent 

On    J-in.  mesh 0.20  0   10 

On    J-in.  mesh 21 .  70  9  70 

On  10-in.  mesh 17.90  7  80 

On20-in.mesh 28.10  23  30 

On40-in.  mesh 22.90  29   10 

Through  40-in.  mesh      ' 9.20  30  00 

The  dust-laden  gases  pass  out  through  the  side  of  the 
furnace  from  the  first  hearth,  being  first  led  into  a  dust 
chamber,  and  then  through  a  Cottrell  precipitator, 
and  are  then  discharged  to  the  air  through  a  stack  6 
ft.  in  diameter  and  170  ft.  high. 

The  Cottrell  precipitator  consists  of  two  units  which 
are  so  arranged  that  either  unit  may  be  operated  alone 
or  in  parallel  with  the  other.  At  present  each  unit  is 
being  operated  separately  and  alternately  for  periods 
of  about  two  weeks.  The  precipitator  is  handling  about 
9000  cu.ft.  of  gas  per  min.  at  290°  F.  and  at  a  ve- 
locity of  about  6  ft.  per  sec.    The  combined  capacity  is 


trodes,  whence  they  drop  or  are  shaken  dowTi  into  the 
receiving  hopper  at  the  bottom.  The  gases  pass  on 
upward  into  the  gas-collecting  headers  at  the  top  and 
then  dovra  through  a  suction  fan  into  the  steel  stack. 

The  collecting  electrodes,  of  which  there  are  36  in 
each  unit,  are  pipes  12  in.  inside  diameter  by  15  ft. 
long,  made  of  No.  14  sheet  steel.  The  high-tension  cur- 
rent used  in  connection  with  the  Cottrell  is  converted 
from  220  to  240  volts  a.  c.  The  electrical  apparatus  con- 
sists of  a  transformer,  a  switch  board,  a  synchronous 
motor,  and  a  mechanical  rectifier.  The  rectified  current 
used  in  connection  with  the  precipitator  is  about  65,000 
each  unit,  are  pipes  12  in.  inside  diameter  by  15  ft.  long, 
made  of  No.  14  gage  sheet  steel.  The  high-tension  cur- 
rent is  transmitted  to  the  precipitator  by  a  line  passing 
through  the  top  of  the  electrical  building  to  the  caged 
housing  at  the  top  of  the  precipitator. 

The  dust  recovered  is  about  95  to  97 ^c  of  the  total 
amount  lost  in  the  gases,  and  will  approximate  about 
1.6%  of  the  amount  of  ore  roasted. 

From  the  Wedge  furnace  the  ore  passes  through  four 
rotary  cooling  drums,  revolving  at  6  r.p.m.  They  are 
each  2  ft.  inside  diameter  and  26  ft.  long,  and  are 
made  of  f.-in.  riveted  plate  steel.  The  drums  are 
water-cooled  by  means  of  a  spray  directly  above  them. 
No  attempt  is  made  to  cool  the  ore  completely,  so  that 
it  is  absolutely  cold,  as  it  has  been  found  that  roasted 
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ore  i.s  not  as  magnetic  when  cold  as  when  slightly  warm 
to  the  hand.  Each  cooler  requires  about  30  gal.  of  water 
per  min.  to  cool  the  ore  to  the  proper  temperature. 

After  cooling,  the  ore  is  ready  for  magnetic  separa- 
tion. It  first  pas,ses  over  a  rougher  separator  of  the 
Dings  Type  M.  M.  machine.  This  machine  occupies  a 
floor  space  of  about  4  x  10  ft.  anti  has  an  extreme 
height  of  8;^  in.  The  ore  is  received  in  a  hopper  at 
the  upper  end  of  the  machine,  which  feeds  it  in  an 
evenly  regulated  flow  onto  a  vibrating  conveyor  or  shak- 
ing table,  actuated  by  two  eccentrics  on  the  driving 
shaft  rotating  at  450  r.p.m.,  causing  the  ore  to  travel 
through  the  zones  of  separation.  The  table  is  21  in.  wide 
by  7  ft.  10  in.  long,  is  constructed  of  a  maple  framework 
with  a  l-in.  pressed  a.sbestos  top,  and  is  inclined  at  4  in. 
per  ft.  The  lower  end  of  the  table  is  20  in.  above  the 
floor. 


sistance  at  this  point  to  a  minimum.  The  lower  parts 
of  these  secondary  magnets  are  set  from  i  to  *  in.  above 
the  top  of  the  asbestos  table. 

The  magnetic  iron  sulphidt,  as  it  is  picked  out  of 
the  ore  traveling  down  the  table,  is  carried  on  a  cir- 
cular path  out  of  the  magnetic  circuit  to  the  neutral 
positions  where  the  .spider  rims  hang  over  the  con- 
veyor, and  is  dropped  into  hoppers  made  of  non-magnetic 
sheet  metal.  It  is  then  delivered  by  belt  conveyor  and 
elevator  to  a  storage  bin.  The  tailing  or  magnetic 
product  thus  made  averages  about  25''^  sulphur  and  4 
to  5'"r  Zn.  The  semi-finished  ore  passes  over  the  end 
of  the  table  and  down  into  a  Dings  separator  of  higher 
magnetic  intensity,  which  is  used  to  make  the  final  or 
finished  product.  The  ore,  as  it  is  delivered  to  tha 
finishing  machine,  will  average  ,56  to  58''^  Zn  and  3  to 
4'"r  Fe.  The  capacity  of  this  machine  is  about  60  tons 
per  24  hours. 

The  "finisher"  magnetic  separator  is  made  by  the 
Dings  Electro-Magnetic  Separator  Co.,  of  Milwaukee, 
and  is  known  as  the  company's  Type  H.  I.  machine.  It 
is  5  ft.  8  in.  by  8  ft.  5  in.  over  all  at  the  base  and  7  ft. 
4  in.  in  height.  The  feed  is  received  at  each  end  of 
the  machine  through  a  feed  hopper,  which  discharges 
onto  two  r2-in.  endless  belts  6  ft.  8  in.  long,  moving  at 
70  ft.  per  min.  toward  the  center  of  the  machine  be- 
tween a  magnetic  and  a  revolving  armature,  which  picks 
cut  any  magnetic  material  (middlings)  and  carries  it  in 
circular  path  to  the  neutral  positions,  where  it  is 
dropped  into  hoppers  at  each  side  of  the  machine.  The 
non-magnetic  material  (high-grade  zinc  blende)  drops 
down  into  a  small  hopper  under  the  revolving  armature 
onto  a  7-in.  belt,  which  delivers  it  to  the  end  of  the  sep- 
arators. There  are  four  magnetic  coils,  in  series,  under 
the  revolving  armature,  llA  in.  outside  diameter  by 
iO  in.  lone,  with  G-in.  cores,  and  having  the  following 
riirrent  regulation  at  225  volts: 

Amperffl 

Maxinnmiiurronthot  (100»F.) 15 


i-r<:    :•,      luttrkli,  I'KKcu'Itatkr  high-intensity 

SEPARATOR 

Above  the  tables  are  two  sets  of  magnets  placed  in 
the  same  inclined  position  as  the  table.  The  first  set,  or 
rougher  pair,  are  5i  in.  outside  diameter  by  201  in. 
long  and  have  a  maximum  current  strength  of  about 
2  amp.  at  225  volts  when  heated  to  100°  F.  The  .second 
pair,  or  semi-finisher  coils,  are  SI  in.  outside  diameter 
by  19  in.  long,  having  a  maxi.num  current  strength 
of  about  3  amp.  when  heated  to  100"  F.  Under  each 
pair  of  magnets  are  revolving  bronze  spiders  2G  in.  in 
diameter  with  32  laminated  electric  steel  secondary 
magnets  set  in  the  rims  of  the  spiders  about  IJ  in. 
apart  and  held  in  place  by  bra.'»8  keepers.  The  upper 
parts  of  these  secondary  magnets  are  U-«haped  and  are 
inductively  energized  by  the  lip  of  the  pole  pieces  of 
the  stationary  magnets  immediately  above,  which  they 
embrace  while  over  the  conveyor.  Thi.T  close  contact 
presents  a  large  area  of  surface  between  the  primarj 
and  serondary  magnets,  and   reduces  the  magnetic   re- 


The  armature  which  completes  the  magnetic  field  is 
made  of  solid  steel,  being  24  in.  in  diameter  by  6  in. 
wide  on  a  vertical  shaft  setting  about  i'  in.  to  ; 
above  the  pole  pieces  of  the  magnets.  The  weight  of 
this  armature  and  the  downward  pull  are  taken  care  of 
by  a  ball  thrust  bearing. 

The  capacity  of  this  machine  is  from  40  to  45  tons 
per  24  hours. 

Power 

The  power  is  furnished  by  the  Interstate  Light  and 
Power  Co.  of  Galena,  111.,  which  place  is  14  miles  from 
Cuba  City,  Wis.    It  is  transmitted  to  the  National  plant 

TAHI-K  III      KIl.OWAir-Hiil  lis  111  (;l  IHKIi  rou  J4-H0rK  si:n\  irr 
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from  the  Cuba  City  substation  by  a  4000-volt  a.  c. 
service  line.  It  is  here  transformed  to  220-  to  240-volt 
current.  The  direct  current  is  made  with  a  100-hp. 
Westinghouse  induction  motor  direct-connected  to  a 
70-kw.  Westinghouse  generator.     The  power  consump- 
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tion  per  24  hours   required  for  the  treatment  of   125 
tons  of  ore  per  day  is  given  in  Table  III. 

COSTS  PER  TON  OF  GREEN  ORE  ROASTED,  BASED  ON  A  TONNAGE 
OF  125  TONS  PER  24  HOURS 

Roasting  and  separating: 

Labor $0.70 

Power 43 

Repairs  and  supplies 15 

Total $1.28 

Ore  receiving  and  shipping; 

Labor $0.18 

Ore  freight 50 

Power 05 

Repairs  and  supplies 06 

Assaying 12 

Total .91 

Cottrell  electric  precipitator: 

Labor 0.06 

Power II 

Repairs  and  supplies 01 

Total .18 

General: 

Overhead 0.  25 

Office  expense 20 

Insurance,  taxes,  etc 01 

Workmen's  compensation  insurance 01 

Freight  and  express 03 

Experimental 03 

Labor 06 

Repairs  and  supplies 04 

Total .63 

Totalcost $3.00 

Costs 

The  accompanying  table  gives,  in  itemized  form,  the 
costs  per  ton  of  green  ore  roasted,  based  on  a  tonnage 
of  125  tons  per  24  hours. 


Accidents  in  Reduction  Works 

The  following  table,  taken  from  Technical  Paper  215, 
Bureau  of  Mines,  shows  the  number  of  men  employed, 
lumber  of  days  worked,  and  number  of  men  killed  and 
njured  in  ore-dressing  plants  in  the  United  States  dur- 
ng  1917,  comparison  being  made  with  related  statistics 
for  1916: 

ACCIDENT    STATISTICS,    ORE-DRESSING    PLANTS 

Days  of  Average 

Men  Labor  Days 

State                       Employed    Performed  Active  Killed      Injured 

labama 193  44,715  232  1  7 

laska 467  139,960  300  3  141 

■rizona 2,630  803,567  306  6  578 

kansas 163  38,343  235  ..  II 

lifornia 755  271,800  360  ..  30 

Colorado 1,715  514,500  300  7  214 

eorgia 82  24,769  302  . .  1 

Jaho 642  179,238  279  ..  62 

iinois 156  43,008  276  . .  9 

:ansas 206  32,190  156  ..  15 

laryland 26  5,432  209  . . 

liohigan 2,426  752,874  310  2  88 

linnesota 337  80,703  239  40 

lissouri 1,523  392,225  258  2  175 

lontana 2,051  605,705  295  6  148 

'evada 1,565  486,255  311  4  117 

■ew  Jersey 537  165,308  308  2  257 

ewMexico 891  290,846  326  1  183 

ewYork 565  156,601  277  1  77 

orth  Carolina 46  11,285  245  14 

klahoma 452     ■       103,933  230  2  208 

regon 97  23,637  244  .  .  6 

ennaylvania 24  5, 1 65  2.1 5  . .  1 

)uth  Dakota 250  87,475  350  . .  23 

ennessee 425  114,513  269  I  40 

exas 100  29,330  293  .  .  6 

tah 4,103  1,459,383  356  5  496 

prmont 215  58,308  271  ..  13 

irginia 709  206,921  292  ..  16 

ash.ngton 63  11,800  187  ..  8 

est  Virginia ...         

isoonsin 247  64,011  259  3  150 

iherStates 450  107,699  239  I  18 

Total,  1917 24,111         7,311,499         303         47  2,952 

Total,  1916 22,365        7.041,083         315         33  3,184 

The  figures  relating  to  California  were  supplied  by 
ic  Industrial  Accident  Commission  of  the  State  of 
alifornia.  Those  relating  to  Colorado  were  supplied 
/  Fred  Carroll,  the  Commissioner  of  Mines,  Denver, 
olorado. 


Sorting  and  Washing  Plant  for 
Magnesite  Ore* 

The  plant  at  the  Hemet  Magnesite  mine,  situated 
seven  miles  southwest  of  Hemet,  Riverside  County, 
Calif.,  was  one  of  the  few  properties  operating  at  full 
capacity  after  th6  almost  complete  shutdown  which 
occurred  recently  in  the  magnesite-mining  industry  in 
California  and  Washington.  Operations  have  been 
greatly  curtailed  within  the  last  few  weeks.  A  grade 
of  magnesite  is  produced  which  is  in  great  demand  for 
plastic  purposes. 

Hand  sorting  is  done  on  a  30  by  50  ft.  belt  conveyor, 
the  material  being  evenly  distributed  on  the  belt  by  an 
18-in.  belt  conveyor  which  runs  directly  under  the  sort- 
ing belt.  The  rejections  from  the  sorting  belt  are  run 
directly  to  the  waste  conveyor,  which  carries  the  ma- 
terial to  the  waste  dump.  The  12-in.  conveyor  takes  the 
magnesite  from  the  sorting  plant  to  a  Gilbert  washing 
streen,  where  it  is  washed  before  going  to  the  ore  bin. 
The  water  after  screening  the  magnesite  is  run  to  a 
Dorr  thickener,  where  the  solids  are  settled  out  and  the 
clear  water  is  again  used.  From  the  ore  bin  at  the 
washer  the  magnesite  is  carried  to  the  mill  by  a  gravity 
surface  tram. 

From  the  300-ton  mill  ore  bin,  the  ore  is  fed  to  a 
Wheeling  crusher,  set  at  1-in.  opening.  The  material 
after  passing  the  crusher  is  elevated  to  the  feeder  sup- 
plying the  kiln,  which  is  of  the  rotary  type  6  by  60  ft., 
making  one  revolution  per  minute. 

It  takes  the  material  about  45  min.  to  pass  through 
the  kiln,  and  at  the  end  of  the  calcination  the  magnesite 
is  a  deep  cherry  red.  After  calcining,  the  material  is 
discharged  on  a  steel  conveyor,  which  distributes  it  on 
the  cooling  floor. 

Magnesite  is  hard  to  grind,  and,  even  when  cool,  will 
cause  the  grinding  mills  to  heat  badly;  hence  the  neces- 
sity of  cooling  the  material  after  calcination. 

From  the  cooling  floor  the  material  is  passed  over  a 
magnetic  separator  to  take  out  any  iron  before  going 
to  the  grinders.  The  grinding  is  done  in  two  stages. 
The  coarse  grinder  is  a  steel  plate  mill  which  takes  the 
1-in.  material  and  crushes  it  to  about  eight  mesh.  The 
fine  crushers  used  are  Sturtevant  emery  mills,  which 
take  the  material  at  eight  mesh  and  make  98%  pass 
100  mesh  in  one  operation.  From  the  grinders  the 
material  is  elevated  to  the  bin  which  supplies  the  pack- 
ing department,  where  the  material  is  all  packed  in  bar- 
rels for  shipment. 

The  whole  plant  is  operated  by  electric  power  fur- 
nished from  the  lines  of  the  Southern  Sierra  Power  Co. 
All  machinery  and  electrical  equipment  were  furnished 
by  Collins  &  Webb,  Inc.,  of  Los  Angeles. 


Zinc  Production  in  Germany,  according  to  the  Deutsche 
Allgemeine  Zeitung  (republished  in  Jouni.  Soc.  Chem.  Ind., 
Apr.  30,  1919),  was  approximately  280,000  metric  tons  dur- 
ing 1918.  Imports  were  about  56,000  metric  tons  and  ex- 
ports were  105,000  metric  tons.  In  1913,  Germany  smelted 
260,000  tons  of  foreign  zinc  ore  and  541,000  tons  of  home 
ore,  yielding  103,000  and  175,000  tons  of  zinc,  respectively. 
At  present,  the  home  zinc  production  exceeds  the  demand, 
and,  although  the  latter  will  inci-ease  after  the  signing  of 
peace,  there  will  be  no  immediate  necessity  of  importing 
zinc  ore  or  the  finished  material. 


•Abstracted  from  Mining  and  Oil  Bulletin,  March,  1919. 
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Notes  on  Screening  Practice 


By  .JOHN  BLAND* 


A  detailed  analysis  of  the  factors  affecting  the  pas- 
sage of  graitis  of  certain  shapes  and  sizes  through 
the  apertures  of  a  vibratory  or  stationary  screen. 
Square-mesh  and  long-mesh  screening  are  discussed, 
and  the  various  methods  of  screen  sizing  in  practice 
are  described  and  classified.  Examples  of  normal 
practice  at  a  number  of  plants  are  aiso  given.  A  de- 
scription of  cloth  screening  will  be  found  of  value 
to  many  engineers  icho  have  a,s  yet  not  recognized 
the  utility  of  non-metallic  material  for  this  purpose. 
A  number  of  suggestive  arguments  are  advanced  in 
connection  with  screening  practice  and  equipment. 


D 


IFFICULT"  grains  have  been  defined  as  those 
portions  of  the  true  iindersize  of  a  crushed  ore 
which,  in  diameter,  are  nearest  in  size  to  the 
screen  opening,  but  which  fail  to  pass  through  the  sieve. 
Grains  have  three  diameters  and  differ  from  each  other 
in  shape  rather  than  in  size. 

The  various  shapes  of  grains  may  be  divided  into 
three  classes:  (1)  Those  of  three  dimensions  less  than 
the  square-mesh  opening — cubical  and  roundish  grains; 
(2)  of  two  dimensions  less  and  one  greater  than  the 
square-mesh  opening — conical,  cylindrical,  grains  20 ^r 
narrower  than  the  opening  but  15'^f  (and  more)  longer 
than  the  opening;  (3)  those  of  two  dimensions  greater 
and  one  dimension  less  than  the  square-mesh  opening — 
tabular  grains. 

Square-Mesh  and  Long-Mesh  Screening 

On  square-mesh  screening,  the  cubical  and  long  grains 
are  true  undersize;  on  long  mesh,  all  three  classes  are 
undersize;  on  square  mesh,  long  grains  only  are  "diffi- 
cult"; on  long  mesh,  tabular  grains  only  are  "difficult" 
to  pass  the  aperture.  The  actual  difference  in  character 
of  undersize  from  the  two  meshes  is  inclusion  of  all 
cubical  and  some  of  the  long  grains  through  square 
mesh,  as  contrasted  with  inclusion  of  all  of  the  cubi- 
cal, all  of  the  long,  and  some  of  the  tabular  grains 
through  long  mesh.  The  inclusion  of  tabular  grains 
in  undersize,  along  with  cubical  and  long  grains  of 
far  less  mass,  has  a  peculiar  and  an  important  place  in 
both  closed-circuit  crushing  and  screen  classification  of 
sands  before  concentration — practically  the  whole  ore- 
dressing  fields;  for  there  are  few  important  gangue  min- 
erals which  return  a  high  proportion  of  tabular  grains 
in  crushing,  although  there  are  many  concentrate  grains 
which  do  so. 

In  making  the  difficult  .separation  of  wolframite  (mag- 
netic) from  cassiterite  (non-magnetic),  efficiency  de- 
pends on  forming  a  minimum  of  grains  below  1  .3000  in. 
in  size  which  are  practically  inseparable.  In  crushing 
through,  say,  16  mesh,  30  to  60''r  of  the  wolframite 
will  break  into  pieces  five  times  as  wide  and  long  as  they 
lire  thick.  The  average  of  the  larger  particles  passing  to 
under.size  through  long  mesh  will  be  five  times  as  long, 
wide,  and  thick,  or  12.1  times  the  mass,  as  compared  to 
the  same  grains  through  the  .<<ame  opening  width  with 
.square  mesh.     Quartz  is  of  practically  the  same  mass 

•MIntnp   •■nulntfT.    Kngl'»woo*l,    South    Pnkotn, 


through  either.  Of  course  this  represents  hardly  more 
than  20%  of  the  total  wolframite,  and  the  actual  ap- 
proach in  practice  to  this  theoretical  condition  depends 
on  close  or  complete  screening,  which  is  practically  un- 
known in  ore  dressing.  On  a  typical  Portuguese  mixed 
wolfram  and  tin  ere,  the  percentage  of  WO.  passing 
1  2000-in.  opening  i  electroplated  200-mesh  screen 
cloth),  after  crushing  through  1-mm.  opening  on  long 
mesh,  was  only  22 ^r  of  the  amount  of  the  same-sized 
grains  that  were  obtained  after  crushing  through  1-mm. 
square  mesh. 

The  Classification  of  Mica  Mineral 

As  to  table  concentration,  middlings  are  usually  made 
up  of  a  considerable  proportion  of  flat  grains,  and  these 
grains  would  have  reported  with  gangue  of  but  1  20  to 
1  125  of  the  mass  had  the  mill  feed  been  classified 
through  long  mesh.  This  classification  enables  one  to 
arrive  at  a  solution  of  the  difficult  problem  of  separat- 
ing wolframite  from  garnets,  detaining  the  high-grade 
concentrate  required  and  insuring  a  high  recovery  at 
the  same  time. 

The  important  exception  to  this  empirical  rule  of 
long-mesh  classifying  of  the  greater  mass  of  concen- 
trate grain  with  smaller  gangue  is  found  in  the  recov- 
ery of  mica.  This  suggests  separation  of  mica  in  a  clean 
product  by  screening  only.  At  the  Rare  Minerals  Co.'s 
mill  at  Custer,  S.  D.,  this  is  done  in  making  roofing 
mica  as  a  byproduct  in  the  production  of  tin  concen- 
trate. Closed-circuit  crushing  through  long  mesh 
(punched  plate)  li  x  J  in.  for  preliminary  jigging 
delivers  the  undersize  to  square-mesh  (wire  cloth)  t  x  } 
in.  All  quartz,  feldspar,  and  cassiterite  passing  the 
li  X  i  in.  opening  will  also  pass  the  1  x  i  in.  opening, 
whereas  mica  "flakes"  greater  than  i  in.  in  breadth 
appear  as  a  clean  oversize.  Undersize  passes  to  long 
mesh  'i  X  1  30  in.,  its  undersize  again  to  1  20  x  1  20  in., 
from  which  mica  is  again  taken  as  clean  oversize.  Over- 
size from  i  x  1  30  in.  includes  the  true  oversize  through 
i  X  1  30  in.,  for  jigging;  the  undersize  from  1  20  x 
1  '20  in.  is  further  screen  classified  for  tabling.  Eight\ 
per  cent,  of  the  mica  content  of  the  ore,  a  high  per 
centage,  is  thus  diverted  for  separate  grinding  foi 
roofing  mica,  which,  at  the  "normal"  price  of  $38  pei 
ton,  is  a  considerable  item. 

This  method  of  separation  is  applicable  to  graphit« 
and  other  minerals.  It  was  in  working  out  this  flov 
sheet  that  the  comparative  advantages  of  long  mosl 
were  suggested.  Long  mesh  makes  practicable  highei 
capacity  and  incomparably  more  accurate  screening  ii 
the  average  operator's  hands. 

Systems  of  Screen  Sizing 

There  are,  essentially,  two  systems  of  screen  arrange 
ment  for  grading  into  multiple  divisions.  First,  super 
imposed  screens,  the  coarsest,  as  the  top  deck,  gradin; 
to  the  finest,  at  the  bottom  deck.  Here  the  coarsest  size 
are  removed  first,  as  oversize,  the  undersize  droppin 
to  the  .screen  below  to  feed  it.  The  second  method  i 
peculiarly  distinct.  All  screens  are  in  a  single  plan 
or  deck,  the  feed  reaching  the  finest  .screen  first,  th 
sizes  being  removed  as  undersize,  and  the  oversize  prcK 
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ucts  moving  forward  to  feed  the  successive  screens.  The 
coarsest  size  is  removed  last. 

The  second  method  is  the  one  in  use,  for  example,  at 
the  Carborundum  Co.'s  plant  at  Niagara  Falls,  N.  Y., 
where  accurate  grading  is  essential.  The  first  method 
has  the  advantage  of  slightly  less  screen-cloth  wear,  but 
chiefly  in  floor-space  economy.  On  the  other  hand, 
screening  in  this  system  is  usually  inaccurate  or  incom- 
plete. Strangely  enough,  though  each  system  has  its 
supporters,  the  underlying  principle  involved  remains 
unascertained. 

No  attention  is  paid  here  to  a  possible  third  system, 
where  screens  are  superimposed  but  staggered,  zig- 
zagged, end  to  end,  forming  a  high,  awkward,  inac- 
cessible and  mechanically  impossible  arrangement  for 
an  actuated  screen.  Thomas  A.  Edison  employed  this 
system  in  his  screen,  which  was,  however,  inert  and 
not  actuated. 

The  Problem  of  "Difficult"  Grains 
The  principle  applied  in  selecting  a  proper  combina- 
tion of  the  two  systems  involves  action  of  the  "difficult" 
grains.  The  reader  is  hereby  warned.  Obviously,  minus 
200-mesh  grains  will  pass  a  16-mesh  screen  instantly. 
The  extended  screen  cloth  length  is  used  to  insure  the 
passage  of  the  "difficult"  grains.  Where  ordinary  grains 
drop  to  the  screen  below  in  the  first,  or  superimposed, 
system,  "difficult"  grains  pass  over  but  a  fraction  of 
the  lower  screen.  If  these  grains  are  true  oversize  on 
this  screen,  well  and  good ;  but  if  some  of  them  are 
true  undersize,  they  have  only  a  part  of  their  screen 
length  to  traverse,  and  they  are  the  grains  which  must 
have  the  full  screen  length  to  insure  passage.  For 
they  were  "difficult"  grains  on  the  screen  above  and 
will  be  more  "difficult"  on  the  screen  below,  which 
has  smaller  apertures. 

Under  conditions  in  which  the  difference  in  succes- 
sive screen  openings  is  so  small  that  the  "difficult" 
grains  on  any  screen  will  be  true  undersize  on  the  next 
smaller  screen  opening,  screens  may  not  be  superim- 
posed. For  example,  such  differences  as  between  30  and 
60  mesh  may  be  too  small  on  some  materials,  but  great 
enough  on  others,  depending  on  the  amount  of  "difficult" 
(long)  grains  present.  Briefly,  screens  may  be  super- 
imposed where  the  "difficult"  grains  are  true  oversize 
on  the  next  smaller  screen  opening. 

Modern  Screen  Stratifies  Pulp  Bed 
The  second  method  calls  for  a  screen  machine  as  many 
times  longer  than  the  machine  for  the  first  method  as 
there  are  screen  sizes.  A  combination  of  the  two 
methods  should  embody  the  compactness  of  the  first 
with  the  accuracy  of  the  second.  This  may  be  done  in 
varying  degrees,  depending  on  closeness  of  sizes  and 
character  of  material.  The  presumption  that  the  second 
method  is  objectionable  because  of  deep  pulp  bed  on  all 
screens  is  not  important,  because  the  modern  vibratory 
screen  stratifies  any  depth  of  pulp  bed  instantly,  offer- 
ing unobstructed  opportunity  for  passage  of  undersize. 
In  combining  the  two  systems,  the  "difficult"  grains  on 
each  screen  are  selected.  This  may  be  done  by  incom- 
plete screening  or  by  taking  those  grains  passing  last 
ind  with  difficulty,  and  testing  them  on  the  successive 
screen  sizes  to  determine  which  contain  true  undersize. 
In  classifying  with  12,  16,  22,  30,  40,  and  80  mesh, 
for  example,  if  "difficult"  grains  on  16  mesh  contain  lit- 
tle undersize  on  30  mesh,  and  30  and  80  mesh  the  same, 
the  arrangement  shown  in  Fig.  4  is  sound. 


If  a  series  such  as  10  and  30  and  30  and  80  mesh 
are  too  close,  then  the  arrangement  shown  in  Fig.  5  is 
tested.  If  the  screen  feed  carries  a  high  proportion  of 
minus  18-mesh  grains,  the  arrangement  shown  in  Fig. 
6  is  best. 

It  may  be  found  that  "difficult"  grains  on  22  mesh 
may  contain  true  undersize  on  40  mesh,  but  this  is  fully 
compensated  by  using  a  double-length  40-mesh  screen. 
The  80-mesh  screen  is  tripple  length,  to  accommodate 
the  forward  movement  of  "difficult"  grains  on  40  mesh, 


Oversize  iv  Ro/ts 


g.6 

FIG.    1.      MICA   SCREENING    DIAGRAM 

Strong   vibration   used    to    toss    mica,    to    get    endwise    engagement 

with    slots 

FIG.  2.     Comparison  of  screening  methods 

In    the    superimposed    method,    the    undersizes    drop    as    shown    by 

arrows.      The  oversizes  report  at  ends  of  declis  as  finished 

products 

FIG.    3.      SCREENING    DIAGRAM 

a — b   =  non-difflcult  grains 

b — c   =   diflicult  grains 

FIG.    4.      MULTIPLE    SCREENING    DIAGRAM 

Undersizes  on  12  and   30  drop  to  screens  below.      Undersizes  on 

16.    22,   40    and   SO   are  finished   products 

FIG.    5.      MULTIPLE    SCREENING    DI.\GRAM 

Undersizes  from  22  drop  to  80.     All  other  undersizes  are 

finished  products 

FIG.    e.      MULTIPLE    SCREEi^ING    DIAGR.\M 

Preferable    arrangement    when    screen    feed    carries    high 

proportion   of  18-mesh  grains 

and  to  give  opportunity  for  excess  quantity  of  minus 
80-mesh  grains. 

In  practice,  the  third  method  is  usually  employed, 
excepting  in  the  few  cases  where  certain  grains  blind 
the  screen  cloth  excessively  (as  with  zinc  dusts  and 
aloxite),  in  which  a  single  and  accessible  deck  is  used. 
High-frequency  vibration  has,  however,  eliminated 
blinding  to  a  great  extent. 

Screen  classification  before  tabling  is  considered  by 
many  metallurgists  as  being  highly  desirable  in  theory, 
but  seldom  acceptable  in  practice.  Failure  in  practice 
is  due  chiefly  to  the  mill  man's  instinctive  belief  that 
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screening  is  a  simple  operation  which  deserves  minor 
attention,  with  the  re.sult  that  accurate  or  efficient 
screening  is  seldom  or  never  attained  in  practical  ore- 
dressing  work. 

Tests  for  screening  before  tabling  to  determine  such 
factors  as  increased  efficiency,  cost  of  equipment,  and 
mechanical  replacement  can  be  readily  and  inexpensively 
made.  At  the  Custer  Peak  Copper  Co.'s  mine,  at  Dead- 
wood,  S.  D.,  a  complete  testing  plant  was  built  in  five 
days  and  at  a  cost  of  less  than  $700.  A  platform,  30  x 
30  ft,  innocent  of  roof  or  sides,  a  small  automobile, 
an  improvised  friction  drive,  a  3  x  4  ft.  high-frequency 
vibrator>-  screen,  a  10-in.  "coffee  pot"  grinder,  a 
small  crusher,  a  Wilfley  table,  and  a  4  x  6  ft.  tank 
completed  the  plant.  Mine  water  was  used.  The  table  and 
crusher  were  borrowed,  and  15  screen-cloth  sizes,  each 
3x4  ft.,  were  used.  These  screens,  in  metal,  would 
have  cost  upward  of  $200,  but  cotton  cloths  were  used, 
and  only  $13.65  was  expended.  Such  cloths  are  more 
readily  and  quickly  procurable  than  is  metal  cloth,  are 
sufficiently  uniformly  woven,  and  will  outlast  the  most 
protracted  test.  Supporting  screens  of  light-wire  6- 
mesh  cloth  are  used,  and  the  cotton  cloth  is  fastened 
on  with  tacks  and  is  readily  removable.  Damp  ore 
(as  mined)  was  screened  through  the  1/200-in.  opening 
cloth  at  a  rate  of  IJ  tons  per  hour.  Let  me  guide  the 
inexperienced  shopper  so  that  he  may  not  become  dis- 
couraged by  calling  on  a  merchandise  salesman  to  give 
him  so  many  "meshes"  instead  of  "price  per  yard"  and 
so  many  "yards  wide." 

Types  of  Cloth  Screening 

For  8  to  30  mesh  call  for  "scrim"  (curtain  cloth)  ; 
16  to  40  mesh,  "tarlatan"  (cheesecloth?);  30  to  50 
mesh,  "marquisette"  (I  pass  here) ;  40  to  100  mesh, 
"voile"  (waist  material) ;  60  to  150  mesh,  "batiste" 
(for  nightgowns — I  pray  I  may  be  right)  ;  for  opening 
1/200  to  1/450  in.,  gingham.  The  foregoing  are  cotton 
cloths.  For  openings  from  1/400  to  1/700  in.,  taffeta 
or  china  silks,  irregular,  but  often  serviceable,  weaves. 
Use  a  linen  counting  glass  (procurable  at  merchandise 
stores)  to  count  the  meshes  and  compare  width  of 
thread  with  width  of  opening  to  compute  the  size  of 
the  opening.  The  accuracy  of  results  and  4ase  of  manip- 
ulation by  adopting  this  method  are  surprising.  In 
general,  the  higher  the  price,  the  smaller  and  more  even 
the  weave  in  each  class.  This  shopping  guide  should 
transform  a  terrifying  ordeal  into  a  recreation — per- 
haps a  delightful  one  if  the  right  salesperson  is  en- 
countered, and  particularly  so  if  one  has  just  inter- 
viewed a  few  of  the  gentry  who  sell  serviceable  sand 
pumps  I 

That  the  statement  may  be  heeded  that  .screen  classi- 
fication has  lost  in  competition  with  hydraulic  classifi- 
cation because  screens  actually  will  not  classify  closely 
when  ordinary  methods  are  adopted,  a  report  of  effi- 
ciency in  screening  abra.'^ives  is  given.  At  the  Carborun- 
dum Co.'s  plant,  aloxite  which  had  been  screened  on 
regular  machines  through  32  mesh  and  on  24  mesh  was 
tested  with  laborator>'  screening  and  found  to  contain 
45%  through  30  mesh,  and  10%  through  40  mesh.  And 
this  occurred  at  a  plant  where  accurate  screening  is  re- 
ligion! The  vibraton.'  screen  in  use  in  the  majority  of 
modem  ore-dressing  mills  screens  so  inaccurately  in 
this  plant  that  it  will  not  serve  even  as  a  closed-circuit 
screen,  but  is  acceptable  to  these  masters  of  screening 
only  as  a  rougher  preceding  a  closed-circuit  trommel. 


Couple  these  facts  and  realize  how  inaccurate  is 
screening  practice  in  ore-dressing  mills.  May  it  not 
be  that  screen  classification  is  unpopular  not  because  so 
much  less  satisfactory'  from  the  mechanical  point  of 
view  than  hydraulic  classification,  but  because  it  is  less 
accurate? 

Principles  of  the  Vibratory  Screen 

The  vibratory  screen  must  be  adjustable  as  to  inclina- 
tion and  vibration  amplitude;  and  its  screen  surface 
should  be  easily  replaceable.  That  decreasing  amplitude 
may  be  obtained  as  the  discharged  end  is  approached, 
vibration  must  be  true-wire  vibration,  so  that  the  am- 
plitude varies  according  to  screen-cloth  tension. 

The  all-important  factor  is  adjustability  of  vibration 
amplitude.  The  report  of  inaccuracy  at  the  Carborun- 
dum plant  is  well  founded,  but  the  difficulty  is  not  in- 
herent in  the  vibratory  screen.  Amplitude  must  be  con- 
trolled so  that  undersize  does  not  "jump"  at  any  point 
on  the  screen.  The  type  of  screen  referred  to  has  no 
means  of  controlling  the  vibration  amplitude — a  prin- 
ciple that  was  discovered  accidentally.  A  hand  screen 
(30  mesh)  bearing  unscreened  aloxite  was  held  against 
a  strongly  vibrating  upright  hickory  spring,  with  the 
result  that  "jumping"  of  the  grains,  from  1  in.  to  3  in., 
occurred.  This  was  continued  until  no  more  undersize 
passed — until  screening  was  complete.  The  screen  was 
then  removed  and  shaken  quietly.  A  cloud  of  undersize 
dropped.  There  is  no  explanation  other  than  that  "diffi- 
cult" grains  do  not  pass  when  "jumped."  Additional 
tests  proved  this  assumption. 

Vibratory  Screen  Classification 

Herein  lies  the  true  explanation  of  why  certain  in- 
clined vibrating  screens  will  deliver  a  40-mesh  product 
from  a  20-mesh  screen.  Screening  is  incomplete,  and 
"difficult"  grains  are  not  passed;  for  it  will  be  found 
that,  whereas  the  oversize  does  contain  40-mesh  grains, 
the  undersize,  unfortunately,  includes  20-mesh  grains! 
The  belief  that  an  inclined  screen  offers  the  horizontal 
projection  of  its  opening,  and  not  the  actual  opening, 
has  been  found  true  to  the  limited  extent  that  an  angle 
of  35'  effects  a  decrease  of  less  than  10%  of  the 
opening. 

At  the  Carborundum  plant  the  tests  were  made  with 
a  vibratorj'  machine,  which,  luckily,  could  be  controlled 
to  any  degree  of  vibration  amplitude.  The  following 
tests  show  the  importance  of  this  control.  "Contami- 
nation" refers  to  the  percentage  of  oversize  found  to 
pass  a  30-mesh  screen  with  an  opening  of  0.0230  in.  The 
vibratory  screen  was  2  ft.  6  in.  long;  the  trommel  was 
8  ft.  long. 

TABLE  I.    TESTS  MADE  WITH  TROMMEL  AND  VIBRATORY  Si 
WITH  ALO.XITE  on  24-MESH,  OPENING  O.0J87  INCH 

CoQtAiniiution,  _ 

Per  C«nt.  I 

(1)  Trommel 13  I 

(2)  Vibrntoo' itcrrrn  At  32*  inclinaiioD  fl 

With  hmw  vibmtion 34  ■ 

With  li«ht  vil.rntion 6  I 

(3)  At  20»  incl.n»linn  1 

Willi  hoavy  vil>r«tion 26 

With  light  vibration 3 

Sand  remained  on  the  screen  longer  at  20°  inclina- 
tion and  with  a  heavy  vibration  than  at  32"  incliii 
with  a  light  vibration,  thus  demonstrating  that  incri.i 
efficiency  is  due  to  the  grains  "hugging"  the  screen,  and 
not  to  the  fact  that  a  longer  time  was  allowed  with  a 
comparatively  greater  number  of  cJiances  to  pass 
through. 
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The  percentage  of  "contamination"  is  less  in  this  in- 
stance than  referred  to  in  regard  to  screening  "through 
22  on  24  mesh."  "Contamination"  varies  with  the  quan- 
tity of  "difficult"  grains  in  the  feed.  Material  which 
passes  22  and  rests  on  24  has  obviously  a  high  percent- 
age of  "difficult"  grains.  Screening  efficiency  cannot  be 
properly  expressed  in  terms  of  percentage  with  differ- 
ing feeds.  Equally  good  work  may  give  10%  "contami- 
nation" with  one  feed  and  60%  with  another.  It  is  for 
this  reason  that  the  mixing  of  different  grades  of  sands 
for  the  purpose  of  making  comparison  runs  must  be 
done  carefully  and  completely. 

Many  know  that  the  stationary  inclined  screen  is 
more  accurate  that  the  vibrated  screen.  This  is  ex- 
plained by  the  fact  that  "jumping"  occurs  with  the  lat- 
ter type.  The  vibratory  screen  must  be  controlled  so 
that  the  advantages  of  freedom  from  blinding  and  in- 
creased range  of  vibration  are  secured,  and  at  the  same 
time  the  accuracy  of  the  stationary  screen  is  retained. 

It  must  be  understood  that  true  oversize,  but  not 
undersize,  may  be  "jumped."  In  screening  fireclay 
through  80  mesh,  the  oversize  will  "jump"  vigorously 
and  traverse  the  screen  in  one-tenth  the  time  required 
by  the  undersize,  which  "hugs"  it.  The  screening  action 
of  the  high-efficiency  vibratory  screen  on  fine  materials 
such  as  damp  quartz  through  1/250-in.  opening,  zinc  dust 
through  1/450-in.  opening,  and  fireclay  through  1/125- 
in.  opening  may  be  hundreds  of  times  better  than  with 
a  stationary  inclined  screen,  but  the  capacity  may  be  no 
greater  on  dry  materials  through  three  mesh  and 
coarser.  With  coarse  sands,  the  blinding  action  is  re- 
duced by  the  adoption  of  vibratory  screens. 

The  accompanying  table  gives  rough  approximations 
of  tonnage,  conditions  for  screening,  and  other  factors: 

TABLE  II.  SCREENING  FACTORS 

' Dry  Quartz ' Damp  Quartz  • 

. —  Mesh • Mesh  

8      20       40        100       200  8      20     40       100       200 

vibration   amplitude 
(per  cent,  of  nor- 
mal maximum)..,  .     20       5         10         30        40        30     15     40         80       100 
Inclination  ratio  (fall 

toadvance) 2:1    2:1    1.8:1    1.6:1    1.4:1        2:1    2:1    2:1     1.8:1     1.6:1 

Screen    cloth   length 

(inches) 14  20    24    30    36    20  24  30    38    50 

Capacity,  lb.  under- 
size per  hour  per 
square  foot  screen 
area 500  350       250       120        60       400  300  200         80       20? 

Control  of  vibration  involves  (1)  control  of  screen- 
cloth  tension,  and  (2)  control  of  vibration  amplitude 
through  the  control  of  the  actuating  mechanism. 

The  "Jumping"  of  Particles 

Where  multiple  sizes  are  produced  in  a  single  machine, 
each  size  will  require  a  different  vibration  length. 
Again,  where  a  single  size  is  produced,  the  heavy  bed 
at  the  feed  end  of  the  screen  will  require  heavy  vibra- 
tion, so  heavy,  in  fact,  that  the  light  bed  nearing  the 
discharge  end  will  be  "jumped,"  thus  preventing  the 
passage  of  "difficult"  grains.  Therefore,  although  the 
actuating  motion  may  be  under  control,  the  vibration 
amplitude  delivered  will  be  the  same  at  all  screen  areas, 
as  each  area  requires  a  different  amplitude.  This  ap- 
parently difficult  problem  is  solved  by  the  use  of  tension 
springs,  which  hold  the  screen  cloth  under  the  required 
tension,  the  vibration  amplitude  varying  with  the  screen 
tension.  Once  adjusted,  the  adjustment  stays.  This 
type  of  control  is  applicable  to  true  vibration  only ;  the 
impact  screen,  .hammer-action  vibrated  screens,  and 
similar  apparatus  do  not  respond. 


In  the  vibratory  screen  vibratory  amplitude  must  not 
only  be  controllable,  but  easily  and  unchangeably  con- 
trollable. Where  high  capacity  and  freedom  from  blind- 
ing are  not  important,  a  shaking  screen,  if  properly 
designed  to  run  smoothly,  will  take  little  head-room.  On 
materials  which  are  dry,  but  which  tend  to  form  into 
aggregations  of  small  particles  on  screenings  on  80  mesh 
and  finer,  the  trommel  has  its  place.  However,  a  vibra- 
tory screen,  with  a  simple  brush  arrangement,  will 
doubtless  be  developed  to  meet  this  difficult  problem. 
These  aggregations  are  formed  only  when  grains  smaller 

^-.--'^'Thumb  Ntft5-\       .  Flcafinq  Member 
.        .        1^    I        i        I       I       I       I       I       |.^ ^ 
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AMPLITUDE  CURVE  W^ITH  DIFFERENT  SCREENINGS 

than  1/2000  in.  are  present.  For  example:  aloxite, 
crushed  72  hours  in  a  ball  mill  without  discharge,  is  all 
but  unscreenable  on  1/200-in.  opening,  whereas  the  same 
material,  with  but  20%  removed — as  sands  in  suspen- 
sion— will  screen  rapidly.  In  fact  the  high-frequency 
vibratory  screen  will  screen  even  damp  sand  through 
1/200-in.  opening  at  a  rate  comparable  with,  say,  16- 
mesh  screening.  The  forces  responsible  for  formation 
of  these  aggregations  of  small  particles  have  not  been 
identified.    Moisture  plays  but  an  unimportant  part. 

Hydraulic  vs.  Screen  Classification 

With  regard  to  screen  vs.  water  classification,  it  would 
appear  as  if  too  much  theory  had  beclouded  the  discus- 
sion. The  obvious  advantages  of  classifying  large 
pieces  of  gangue  with  smaller  concentrate  grain  have 
led  speculative  thought  far  from  the  true  issue  involved 
— the  separation  of  minerals  of  little  difference  in  spe- 
cific gravity.  For,  where  there  is  little  difference  in  spe- 
cific gravity,  water  classification  will  not  result  in  the 
inclusion  of  larger  gangue  particles  with  the  smaller 
concentrate  grains.  Water  classification  is  a  direct 
competitor  with  screening,  and  the  choice  will  fall  to  the 
one  which  will  effect  the  sizing  the  most  accurately. 

If  grains  differ  widely  in  specific  gravity,  their  sep- 
aration on  a  modern  table  occurs  regardless  of  classifi- 
cation. However,  Richards  gives  as  his  latest  report  on 
tests  of  efficiency  of  hydraulic  and  screen  sizing  grains, 
differing  widely  in  specific  gravity,  the  following : 


TABLE  III.     DISTRIBUTION  OF  VALUABLE   MATERIAL  IN 
CONCENTR.\TES,  MIDDLINGS,  AND  TAILINGS 

Per  Cent, 
of  Valuable 
Material  in 
Feed  Concentrates     Middlings  Tailings 

Sized 95  4.5  0.5 

Classified 63 

Natural 39 


Per  Cent, 
of  Valuable 
Material  in 
Concentrates     Middlings 
..95  4.5 


Per  Cent, 
of  Valuable 
Material  i 


These  data  are  taken  from  the  Journal  of  May  18, 
1918,  p.  910,  "Dry  Sizing  as  a  Means  of  Preparing  Feed 
for  Concentration,"  by  George  V.  Bland. 

Stripped  of  theory,  the  question  is  as  to  which  sys- 
tem of  classification  is  the  best  for  the  separation  of 
minerals  of  little  difference  in  specific  gravity.     These 
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fall  into  two  classes:  those  of  free  minerals,  as  fluor- 
spar and  quartz;  and  those  of  included  grain,  as  cassit- 
erite  (sp.gr.  7.0)  and  cassiterite  attached  to  quartz 
(sp.gr.,  say,  3.9).  The  separation  of  true  middling 
from  tailing  makes  separate  grinding  and  treatment  of 
middling  products  possible,  and  in  many  cases  permits 
the  rejection  of  the  tailing  without  regrinding. 

A  recent  type  of  vibrator>-  screen  is  capable  of  an 
output  of  10  tons  per  hour  per  machine,  which  makes 
four  products,  24.  30,  40,  and  50  mesh.  The  finest 
screening — to  prepare  slime  table  feed  as  1  200-in. 
undersize — is  done  at  the  rate  of  4  tons  per  hour  on  a 
single  machine  with  sands  dampened  to  prevent  dusting. 

Boulder  County  Tungsten  Milling  Practice 

Screen  sizing  of  ore  before  concentration  is  common, 
but  screen  sizing  after  concentration  is  not.  At  the 
Crescent,  Colorado,  mill  of  the  Primos  E.xploration  Co., 
a  high-frequency  vibratory  screen  was  devised,  and  has 
been  used  continuously  to  screen  canvas-table  concen- 
trates on  1  700-in.  opening.  The  concentrate  before 
screening  assayed  18''f  WO,;  and,  after  screening,  the 
undersize  through  1  700  in.  assayed  40''r,  the  oversize 
(8Sr  WOj)  being  re-tabled  without  loss,  fines  not  being 
present  in  that  material.  The  fines  could  not  be  re- 
tabled,  as  the  grains  were  too  small  to  settle  from 
suspension  on  the  reciprocating  table.  This  operation 
increased  the  net  value  of  the  concentrate  from  $175 
to  $325  per  ton. 

Boulder  County  tungsten  practice  has  been  reported 
as  the  highest  development  of  the  ore-dresser's  art. 
Certainly  no  expense  or  complication  as  to  equipment 
has  been  omitted.  The  high  value  of  the  crude  ore  and 
concentrate  and,  more  particularly,  the  high  penalty  for 
imperfect  concentrate,  justified  a  great  effort  to  achieve 
perfection. 

I  had  the  good  fortune  to  become  familiar  with  prac- 
tice in  all  the  important  mills — at  research  work  for 
the  Primos  Co.  in  its  two  mills,  and,  later,  at  screen- 
machine  installations  in  three  other  important  mills. 
Crushing  methods  are  uniform  in  all  the  mills,  but 
nothing  else  is.  A  notable  innovation  was  jigging,  to 
recover  true  middling  in  large  sizes  for  separate  treat- 
ment. This  was  treated  with  the  coarse-sand  table 
middling,  and  the  procedure  consisted  of  multiple- 
stage  reduction,  with  intermediate  tabling  after  close- 
screen  sizing. 

Slimes-recovery  equipment  was  varied.  The  account 
of  a  .system  of  screen  analysis  which  was  used  to 
determine  the  comparative  efficiency  of  the  recovery  of 
slime  will  serve  to  indicate  the  methods  in  use.  With 
a  given  ore,  the  comparative  efficiency  of  a  slime-recov- 
ery method  varies  as  the  fineness  of  the  grains  recov- 
ered. A  quick  and  wholly  satisfactory  method  of  deter- 
mining the  percentage  of  extremely  small  grains  recov- 
ered is  by  means  of  the  use  of  electroplated  200-mesh 
.screen  cloth  (using  a  special  combination  of  two  metals) 
to  obtain  a  .screen  of  opening  of  1  2000  in.  and  smaller. 
The  procedure  is  to  take  a  sample  of  definite  weight  of 
dry  concentrate,  which  is  .screened  with  a  sieve  with 
1/2000-in.  openings.  The  .screen  should  be  "knocked" 
against  a  firm  wooden  member  500  times,  with  frequent 
brushing. 

The  comparative  efficiency  can  l>e  calculated  from  thi- 
weight  of  the  undersize.  For  example:  in  one  mill  no 
concentrate  was  produced  which  would  pass  this  aper- 
ture.    No  concentrating  device  wa.t  found  which  would 


report  more  than  20V  through  this  opening,  excepting 
canvas  tables,  which  recovered  60 ^r  of  the  concentrate 
as  grains  smaller  than  the  opening.  Later,  using  thick 
pulp,  on  No.  3  Deister  slimer  and  Deister  Simplex 
slimer,  grains  as  small  as  those  from  canvas  tables  were 
recovered  in  the  form  of  a  low-grade  (20':r  WO,)  mid- 
dling. This  middling  was  made  up  of  small  ferberite 
and  larger  quartz,  and  responded  to  the  same  treatment 
as  canvas  concentrate — screening  through  1  700-in. 
opening,  sacking  of  undersize,  and  re-tabling  of  over- 
size. 

With  the  modern  slime  table,  fine  concentrate  grains 
are  found  associated  with  larger  gangue  grains.  The 
largest  concentrate  grains  ride  the  highest  on  the  table. 
If  this  were  true  in  the  case  of  the  riffled  coarse-sand 
table  (and  it  is  not),  how  absurd  would  be  the  theory 
that  large  grains  should  be  classified  with  small  con- 
centrate grains!  If  screen  classification  of  sands  be 
used  for  table  preparation,  special  riffling  and  cross- 
wash  conditions  should  be  used  to  approach  the  action 
on  slime  tables. 

Screen  analyses  on  1  2000-in.  aperture  were  used  to 
determine  optimum  pulp  dilution  as  shown  in  Table  W. 

T.WiUZ  IV.     D.\T.\  OF  OPERATION*  OF  NO.  3  DEISTER  SLIME  T.VBI.l; 

WITH  .MINIS  200-MESH  FEED 

Per  Cent,  of  Grade 

Pulp  Dilution                   Concentrate  Concentrate 

(II, O  to  Sand               Passing  1  / 2000'  PerCent.  Feed  Rat.- 

bv  Weight)                        Opening  WO,  (Lb.  per  Hour) 

"2.5:1                                  40.2  61  200 

3:1                                   34.0  59  325 

4:1                                      21.0  62  425 

5:1                                    18.0  58  600 

6:1                                     6.4  63  800 

8:1                                     7.0  64  400 

10:1                                     4.5  61  800 

12:1                                       0.00  63  400 

15:1                                        0.00  59  1000 

The  veccvery  of  smaller  grains  in  using  a  thick  pulp 
has  been  explained  by  assuming  that  grains  will  stratif.v 
in  a  pulp  which  is  thicker  than  may  be  required  to  pas-; 
them  into  suspension.  Once  on  the  deck,  where  agita 
lion  is  far  less  than  in  the  shear  zone  above,  the  smaller 
grains  will  progress  into  the  concentrate  (or  middling). 
A  future  line  of  progress  in  gravity  concentration  may 
be  suggested.  Slime-tahle  feed  should  be  thicker  thar 
is  obtainable  with  continuous  thickeners.  The  manager 
of  one  of  the  New  .Jersey  Zinc  Company  plants  tells  me 
that  it  is  impossible  to  make  a  separation  of  slime 
unless  it  is  fed  dry  to  the  table. 

If  dry  preparation  is  found  desirable,  elephantine 
thickeners,  which  are  utilized  to  get  rid  of  water  (which 
should  never  have  been  admitted  to  the  flow),  will  not 
he  used.  True  middlings  will  be  separable  from  tailings, 
thus  reducing  the  amount  of  coarse  sands  to  be  reground 
when  fed  dry.  With  the  amount  of  water  added  under 
strict  control,  constant  conditions  of  pulp  are  possible. 
With  other  conditions  unvarying,  a  constant  degree  of 
pulp  dilution  will  enable  a  clean  cut  to  be  made  between 
minerals  or  middlings  of  little  difference  in  specific  grav- 
ity. As  is  well  known,  the  difficulty  of  this  separation 
lies  chiefly  in  making  this  cut  sufficiently  close  in  main- 
taining a  concentrate  delivery  at  a  given  point. 

Thick  pulp  on  the  slinic  table  decreases  capacity.  A 
compensating  factor  is  that  only  one-tiiiarter  of  the  deck 
is  u.sed,  making  the  use  of  a  light,  comfiact  deck  possible, 
and  multiple  superimposed  decks  practicable.  A  major 
objection  to  dry  preparation  is  that  no  efficient  dry 
grinder  is  available.  Again,  fine  screens  are  not  dur- 
able. However,  electroplating  of  fine-mesh  screens 
serves  to  increase  wire  size  and  surface  resistance  to 
abrasion.  Such  screens  are  brittle  and  are  not  practi 
cable  for  use  on   most   types  of  screen   machines. 
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The  Arizona  Hercules  Copper  Company's  Plant 


THE  Arizona  Hercules  power  plant  and  mill  are  at 
Hercules,  Ariz.,  about  half  a  mile  from  the  Gila 
River  and  Kelvin,  and  5J  miles  from  Ray,  where 
the  mine  is  situated.  The  water  supply  for  Hercules 
townsite,  power  plant,  and  mill  is  obtained  from  shallow 
wells  along:  the  south  banks  of  the  Gila  River.  It  is 
pumped  to  supply  tanks  through  a  12-in.  redwood  pipe 
line  by  means  of  one  500  to  1000  gal.  per  min.,  two- 
speed,  Scranton  quintuplex  pump. 

The  power  plant  was  installed  by  the  Mcintosh  & 
Seymour  Corporation,  and  consists  of  three  of  that  com- 
pany's 1045-hp.,  164-r.p.m.,  6-cylinder,  4-cycle,  Diesel  en- 
gines, burning  14-gravity  fuel  oil  in  summer  months 
and  24-gravity  oil  in  winter.  These  engines  are  direct- 
connected  to  General  Electric  Co.  720-kw.,  0.8  power 
factor,  2200-volt,  3-phase,  60-cycle  generators,  with 
direct-connected  exciters.  The  first  Diesel  was  started 
in  April,  1918,  the  second  in  June,  1918,  and  the  third 
in  August,  1918.  The  fourth  engine  foundation  is  in 
place. 

Power  at  2200  volts  is  transmitted  to  the  mill  and 
pumping  plant  over  a  steel  pole  line.    The  power  for  the 
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mine  at  Ray  is  stepped  up  in  the  power  house  to  44,000 
volts  through  Wagner  transformers,  and  transmitted 
over  a  steel  pole  line  to  the  mine,  where  it  is  stepped 
down  to  the  required  distributing  voltages.  The  load 
at  the  mine  averages  approximately  500  kw.,  with  a 
hoisting  peak  of  approximately  900  kw.  The  mill  load 
is  steady,  amounting  to  approximately  460  kw.  for  each 
of  the  three  mill  sections  installed. 

Lack  of  Power  Has  Hampered  Output 

The  output  of  the  mine  and  mill  to  date  has  been  con- 
siderably hampered  because  of  lack  of  power,  caused  by 
the  experimentation  necessary  with  this  size  of  Diesel 
engine.  One  of  the  principal  difficulties  encountered 
has  been  in  connection  with  the  governor  and  camshaft 
gear,  due  to  heating  and  cutting,  caused  by  endeavor- 
ing to  run  the  engines  to  their  rated  speed  of  164 
r.p.m.,  which  speed  it  has  not  been  practicable  to  main- 
tain, the  critical  point  averaging  approximately  158 
r.p.m.  The  air  compressors  are  three  stage,  direct-con- 
nected to  each  engine;  and  some  diflSculty  has  been  ex- 


perienced by  failure  of  the  rings  in  the  high-pressure 
cylinders,  owing  to  valve  troubles  and  improper  lubri- 
cation. 

Incorrect  temperature  of  cooling  water  in  the  main 
cylinders  has  resulted  in  several  scored  pistons,  that 
have  resulted  through  uneven  expansion  of  piston  and 
Imer.    This  trouble  has  been  overcome  to  a  great  extent 
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by  increasing  the  cooling  water  temperature  with  the 
increase  of  the  load.  The  original  pistons  have  recently 
been  replaced,  by  the  manufacturer,  with  a  new  t\T)e 
having  a  heavier  head,  which  was  found  necessary  on 
account  of  the  old  heads  cracking.  The  fuel  consump- 
tion averages  appro.ximately  1  gal.  of  fuel  oil  per  13 
kw.-hr.  at  full  load. 

Auxiliary  equipment  in  the  power  plant  consists  of 
four  centrifugal  cooling-water  pumps,  two  for  the  Diesel 
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engines  and  two  for  the  cooling  pond;  and  one  23-cu.ft., 
1200-lb.  air  compressor,  belted  to  a  gasoline  engine,  for 
emergency  purposes,  in  case  the  starting  air  is  lost  in 
the  starting  bottles.  No  water-softening  apparatus  is 
used,  as  the  cooling  water  contains  only  a  small  amount 
of  solids.     The  switchboard,  which  was  installed  by  the 
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General  Electric  Co.,  consist.s  of  four  exciter  panel.s. 
four  g-enerator  panel.s,  and  five  distributing  panels, 
equipped  with  Terrill  regulators,  and  is  in  every  way 
up  to  date. 

With  the  installation  of  another  generating  unit,  the 
present  power  shortage  may  be  overcome.     With  only 


FIG.  3.     rORTIOX  OF  THE  TABLE  FLOOR 

two  Diesels  in  operation,  full  operating  power  demand 
cannot  be  met.    C.  V.  Ross  is  chief  engineer. 

The  mill,  consisting  of  three  individual  units  of  rated 
capacity  of  400  tons  each,  was  designed  and  built  by 
Bradley,  BrufI  &  Labarthe,  engineers,  of  San  Francisco, 
according  to  the  flow  sheet  developed  and  drawn  up  by  J. 
M.  Callow,  who  was  metallurgical  engineer.  The  origi- 
nal flow  sheet  was  that  shown  in  Fig.  7. 

The  coarse-crushing  plant  and  crude-ore  sampling 
mill  are  at  Ray,  and  consi.st  of  the  following  etiuipment: 
One  Gates  No.  8  g>-rator\-  crusher;  one  54  .k  20  in.  Type 
AA  Traylor  roll:  one  rotarj'  feeder,  with  Reeves  speed 
changer,  all  of  which  are  operated  with  a  150-hp.  elec- 
tric motor.    The  ore  is  taken  from  the  mine  ore  pocket 


rif,      4        IIKI.OW    l'T,f)TATION    CF.I.I,    Kl.onll,    .'^IKiWINi! 
I/f)WEIlKI»  fl.BANER  CEIJX.     THESE  CEM-S  ARE 
EQlMrPEf)  WITH  CONCRETE  FILTER  ROTTOMS 

with  a  .5-ton  skip,  dumping  into  a  .^00-ton  ore  bin,  and 
then  fed  to  the  cru."<her  by  nn  8-ft.  diameter  rotary 
feeder,  driven  with  n  worm  gear  and  controlled  with  a 
Reeve-t  speed  changer.  Size  0,  Style  I).  The  ore  leaving 
the  feeder  pa.s.se.**  over  grizzlies,  which  take  the  fine  ore 
and  leave  the  coarse  to  go  through  the  crusher,  which 


crushes  to  3-in.  mesh.  The  ore  from  the  crusher  passes 
over  another  set  of  grizzlies.  The  fines  pass  to  the  con- 
veyor and  the  coarse  passes  to  the  rolls,  the  ore  leaving 
the  rolls  direct  to  the  conveyor  being  at  an  average  of 
l}-in.  mesh. 

The  plant  is  able  to  handle  1200  tons  in  eight  hours. 
A  30-in.  belt  conveyor,  300  ft.  long,  carries  the  ore 
from  the  rough-crushing  plant  to  the  sampling  mill. 
The  discharge  from  the  conveyor  is  cut  by  an  automatic, 
three-speed  cutting  device.  Cuts  can  be  made  every 
24,  32,  or  48  seconds,  making  a  full  cut  across  the  face 
of  the  discharge.  The  full  discharge  of  the  cut  passes 
through  a  10  X  7  in.  Blake  crusher;  from  there  through 
a  16  X  10  in.  Sturtevant  roll,  and  then  to  the  cutter, 
which  cuts  4  to  1.  The  cutter  rejects  back  to  the  ore 
bin,  the  remainder  going  to  the  finishing  rolls,  from 
which  it  again  passes  through  the  cutters,  cutting  4  to 
1,  leaving  the  sample  an  average  size  of  .1  in.  The 
full  discharge  from  the  conveyor  empties  onto  the  ore- 
bin  conveyor,  a  36-in.  belt  running  the  full  length  of  the 


FIG.  5.     T.MLl.NGS  POND 

bin,  125  ft.,  and  distributing  through  a  self-propelling, 
reversing  tipper  into  a  5000-ton  capacity  ore  bin. 

The  ore  is  transported  to  the  mill,  a  distance  of  5i 
miles,  via  the  Ray  &  Gila  Valley  R.R..  for  31  miles 
to  Hercules  Junction  and  thence  over  the  tracks  of  the 
.Arizona  Hercules  Copper  Co.  for  2}  miles,  in  cars  of 
(■>0-ton  capacity,  and  dumped  into  the  mill  bin  of  2000- 
ton  capacity,  for  three  mill  sections. 

During  the  first  few  months  the  mill  was  in  operation, 
the  character  of  ore  treated  was  practically  constant, 
the  mineral  being  mainly  in  the  form  of  chalcopyrite, 
with  a  small  amount  of  chalcocite  and  a  trace  of  native 
copper  in  a  ganguc  composed  principally  of  heavy  green 
fliabase.  As  the  orebodies  in  the  mine  were  opened  up, 
the  total  copper  content  gradually  increased,  until  at 
present  the  mill  head.s  contain  between  2.0  and  2.5'"r 
total  copper,  the  greater  proportion  being  in  the  chal- 
copyrite and  chalcocite,  with  some  native  copper  and 
copper  oxide,  the  gangue  consisting  of  granite  porphyry, 
diai)ase  schist,  and  talc. 

The  first  sei'tioii  of  the  mill  was  placed  in  operation 
on  Aug.  12,  1018;  the  second  section  soon  thereafter, 
and  the  third  section  about  the  middle  of  September, 
1018.  The  original  flow  sheet  was  as  follows:  For  each 
.section  the  ore  was  drawn  from  the  mill  bin  by  means 
of  six  roll-type  feeders  and  conveyed  over  a  Merrick 
automatic  conveyor  scale  to  one  8  x  6  ft.   Marcy  ball 


June  28,  1919 


ENGINEERING  AND  MINING  JOURNAL 


1119 


mill,  which  if?  operated  in  closed  circuit  with  one  6  x  22 
ft.  duplex  Dorr  classifier  and  is  crushed  approximately 
.  90%  through  48  mesh.  The.  head  sample  was  cut  there 
with  an  Anaconda-type  sampler,  cutting  every  two  min- 
utes. This  product  was  elevated  by  means  of  a  16-in. 
bucket  elevator  to  eight  2  x  8  ft.  standard  Callow  flota- 
tion cells  operated  in  parallel.  The  tailings  from  these 
sells  flowed  by  gravity  to  one  4  ft.  6  in.  x  14  ft.  8  in. 
standard  duplex  Dorr  classifier.  The  slime  overflow  from 
this  classifier  was  returned  by  means  of  a  4-in.  Krogh 
sand  pump  to  four  standard  Callow  cells  in  parallel.  The 
tailings  from  these  secondary  cells  went  to  a  10  x  40  ft. 
Dorr  thickener,  where  clear  overflow  water  was  re- 
covered and  returned  to  the  mill-water  supply  tank. 
The  tailing  discharge  from  this  tank  was  sampled  with 
an  Anaconda-type  sampler,  cutting  every  two  minutes. 

The  concentrates  from  all  12  Callow  cells  were  ele- 
vated with  two  10-in.  bucket  elevators  to  two  standard 
cleaner  cells,  making  a  finished  flotation  concentrate. 
The  cleaner  tailings  were  returned  to  the  main-feed 
elevator.    The  sand  product  from  the  4  ft.  6  in.  x  14  ft. 


uct  was  conveyed  direct  to  railroad  cars  by  means  of 
three  16-in.  belt  conveyors. 

To  improve  the  operating  efficiency  of  the  plant,  the 
flow  sheet  is  being  changed  to  conform  to  Fig.  6,  as 
follows:  The  Anaconda-type  sampler  at  the  discharge 
of  the  primary  Dorr  classifiers  was  abandoned  and  the 
original  product  of  all  three  sections  was  combined  and 
redistributed  to  the  main-feed  elevators  in  order  to 
make  the  operation  more  flexible.  The  size  of  the  main- 
feed  elevators  was  increased  to  20-in.  belts,  equipped 
with  18-in.  "AA"  buckets.  The  eight  primary  Callow 
cells  are  being  changed  so  that  the  initial  feed  will  flow 
to  four  cells  in  parellel,  the  tailings  from  these  passing 
direct  to  a  second  set  of  four  cells  in  parallel.  The  tail- 
ings from  the  second  set  of  parallel  cells  flow,  as  for- 
merly, to  the  secondary  Dorr  classifier,  the  slimes  from 
this  classifier  being  pumped  to  four  Callow  cells,  mak- 
ing the  final  tailings,  90%  of  which  will  pass  a  standard 
80-mesh  screen. 

The  rougher  concentrates  from  all  twelve  flotation 
cells  flow  by  gravity  to  two  Callow  cleaning  cells  on  each 
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FIG.  6.     FLOW  SHEET  OF  ONE  SECTION  OF  ARIZONA  HERCULES  COPPER  CO.'S  MILL 


8  in.  Duplex  classifier  was  distributed  to  four  primary 
Deister-Overstrom  sand  tables,  from  which  a  rougher 
concentrate  was  made  and  elevated  by  means  of  a  6-in. 
bucket  elevator  to  one  Diester-Overstrom  finishing 
table,  producing  a  finished  copper  concentrate  and  a 
middling  tailing,  which  fiowed  to  a  simplex  Dorr  classi- 
fier, operated  in  closed  circuit  with  a  6  ft.  x  22  in. 
Hardinge  ball  mill.  The  reground  overflow  product 
was  returned  to  the  main  feed  elevator.  The  tailings 
from  the  primary  tables  joined  the  flotation  tailings 
ahead  of  the  10  x  40  ft.  Dorr  thickener. 

The  concentrates  from  the  finishing  table  were  ele- 
vated by  means  of  two  6-in.  bucket  elevators,  accommo- 
dating three  sections,  and  were  combined  with  the  flo- 
tation concentrates.  The  combined  concentrates  passed 
through  an  Anaconda-type  sampler,  cutting  every  two 
minutes,  to  size  24  x  16  ft.  intermittent-type  settling 
tanks,  accommodating  three  units.  The  thickened  prod- 
uct from  these  tanks  flowed  to  one  24  x  12-ft.  storage 
tank  equipped  with  rabbles,  and  was  elevated  from  this 
tank  by  means  of  a  10-in.  bucket  elevator  to  three  12  x 
8  ft.  standard  Oliver  vacuum  filters.    The  filtered  prod- 


section.  The  concentrates  from  these  cells  are  pumped 
by  means  of  tandem  4-in.  diaphragm  pumps  to  two  2 
x  8  ft.  pneumatic  recleaning  cells.  The  tailings  product 
from  all  cleaning  cells  returns  to  the  discharge  from 
the  Marcy  mill,  where  it  is  used  to  control  the  density 
of  the  pulp  in  the  primary  Dorr  classifiers,  and  replaces 
the  fresh  water  used  for  this  purpose. 

The  sand  product  from  the  secondary  Dorr  classi- 
fiers is  distributed  equally  to  the  former  four  roughing 
tables  and  to  one  finishing  table,  making  a  finished 
and  mixed  native-  and  sulphide-copper  concentrate,  as 
well  as  a  sulphide-copper  concentrate.  The  total  sand 
tailing  is  returned  to  the  simplex  Dorr  classifier,  which 
is  operated  in  closed  circuit  with  a  6-ft.  x  22  in.  Hard- 
inge mill.  The  classifier  overflow,  of  reground  material, 
is  returned  to  the  main-feed  elevators.  With  this  flow 
sheet,  there  will  be  no  tailings  rejected  other  than  those 
from  the  flotation  machines. 

The  sulphide-table  concentrates  are  combined  with 
the  finished  flotation  concentrates  and  treated  as  for- 
merly. The  mixed  native-  and  sulphide-copper  concen- 
trates will  be  elevated  to  an  Anaconda-type  sampler,  and 
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will  flow  to  two  40-ton  free-settling  concrete  bin.s.  The 
10  X  40  ft.  Dorr  thickener  formerly  used  for  reclaiming 
water  from  the  tailings  will  be  used  for  final  settling 
of  the  decanted  water  from  the  intermittent-type  con- 
centrate-settling tanks.  A  pump  has  been  installed  for 
reclaiming  clear  water  from  the  tailings  pond,  for  gen- 


In  order  to  improve  the  recovery  of  the  native  copper, 
an  experimental  concrete  jig  has  been  installed  in  one 
section,  operating  in  the  Marcy  mill  circuit,  treating  the 
return  feed  to  the  mill,  and  encouraging  recoveries  are 
being  obtained.  A  research  laboratory  has  been  in- 
stalled  at   the  plant   to  conduct   flotation   experimental 
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eral  milling  purposes.  The  tailings  are  flumed  from  the 
mill  to  the  tailings  dnm  at  .sufficient  elevation  to  provide 
storage  for  at  lea.st  two  years  without  further  expense. 
The  tailings  dam  i.s  maintained  by  mean.s  of  a  "V"  dis- 
tributing launder  at  the  face  of  the  dam. 


work  in  an  endeavor  to  recover  the  metallic  copper,  to- 
gether with  the  sulphides.  The  presence  of  metallic 
copper  is  an  unusual  feature  of  such  ores.  .1.  T.  Shim- 
min.  formerly  mill  superintendent  for  the  Butte  &  Su- 
perior Co.,  is  mill  superintendent. 
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Selection  of  the  Power  Plant  for  the  Mill 


By  GEORGE  J.  YOUNG 


Power  is  required  in  modem  milling  practice  and 
constitutes  an  important  item  in  the  operating 
costs.  Efficient  selection  of  the  poiver  plant  de- 
mands a  careful  comparison  of  first  cost  of  plant 
as  icell  as  of  operating  cosbs.  Many  appliances  of 
excellent  design  and  proved  operating  efficiency 
from  which  to  select  are  available.  A  knoivledge 
of  ivhat  the  machinery  market  offers  and  thorough 
acquaintance  of  the  operating  conditions  are  neces- 
sary for  a  ivise  selection  of  the  type  of  plant  and 
tJie  individual  units  of  which  it  is  to  be  composed. 

IF  A  CONCENTRATING  plant  is  not  within  con- 
venient distance  of  a  central  power  plant  with  elec- 
trical distribution,  the  selection  of  a  suitable  power 
agent  and  a  plant  for  the  generation  of  power  and  its 
distribution  through  the  mill  is  the  next  most  important 
problem  after  determination  of  the  milling  method  and 
the  design  of  the  mill  plan.  Indeed,  the  form  in  which 
the  power  is  to  be  applied  will  influence  the  mill  plan  to 
a  considerable  degree. 

The  most  satisfactory  form  of  power  for  use  in  a 
mill,  as  far  as  the  distribution  of  the  separate  machines 
is  concerned,  is  electricity.  Electrical  motors  can  be 
placed  wherever  convenient,  and  by  the  use  of  idler 
pulleys  short-belt  runs  are  practicable.  Long  shafts 
and  heavy  main-driving  shafts  can  be  avoided;  and 
where  there  are  a  number  of  machines,  such  as  con- 
centrating tables,  they  can  be  driven  as  a  group  from 
a  comparatively  light  shaft  and  by  the  use  of  light 
belting.  Such  shafts  are  so  light  and  convenient  that 
they  can  be  placed  in  positions  above  the  tables. 

Motors  can  also  be  placed  in  positions  that  can  be 
supported  by  the  roof  members  of  the  mill,  as  the  types 
of  motors  suitable  for  the  operation  of  individual  ma- 
chinery or  of  small  groups  are  relatively  light  and  do 
not  require  excessively  heavy  supports.  On  account  of 
convenience  and  adaptability  of  the  driving  machinery, 
electricity  is  therefore  to  be  preferred  to  any  other  form 
of  power  agent  in  the  mill.  It  is  rare  to  find  conditions 
that  will  require  the  use  of  a  single  driving  unit  and 
power  distribution  throughout  the  mill  by  shafting 
and  belts. 

Principles  Underlying  Power-Plant  Selection 

It  is  the  purpose  of  this  article  to  point  out  some  of 
the  features  of  the  power  plant  and  the  principles  under- 
lying the  selection  of  the  parts  that  compose  its  make- 
up. At  the  outset  it  will  be  assumed  that  the  mill  is  to 
be  electrically  driven  by  induction  motors,  and  that  the 
problem  concerns  itself  with  delivery  to  the  switchboard 
of  the  mill  of  the  necessary  amount  of  power  in  the 
form  of  a  three-phase  current  of  220-  or  440-volt 
potential. 

The  power  agents  that  are  to  be  considered  are  water, 
coal,  wood,  gas,  gasoline,  distillate,  and  crude  oil.  The 
availability  of  water  power,  either  close  by  or  limited 
to  distances  of  considerable  magnitude,  as,  for  example. 
20  to  30  miles,  will  determine  largely  whether  this  agent 
may  wisely  be  considered.  The  cost  of  the  power  plant, 
together  with  its  appurtenances,  as  well  as  of  the  power 


line  and  transformers  required,  is  one  consideration. 
Another  no  less  important  is  the  probable  length  of 
the  operating  life  of  the  mill.  If  the  available  ore  sup- 
ply is  such  as  to  insure  a  reasonably  expected  length  of 
operation  of  only  two  years  or  less,  it  is  evident  that 
the  first  cost  of  the  power  plant  and  its  operating  ex- 
penses over  this  short  period  will  have  to  be  appor- 
tioned over  the  tonnage  treated  during  the  two  years 
of  life,  and  will  constitute  a  proportionally  large  charge. 
An  operating  life  of  five  or  ten  years,  on  the  other 
hand,  will  entail  a  much  less  unit  charge  for  power. 
These  are  elementary  considerations,  but  they  are  just 
as  important  in  the  planning  of  a  small  mill  as  in 
the  installation  of  a   large  plant. 

Requirements  for  Water-Power  Plants 

A  water-power  plant  requires  a  dam,  headgates,  ditch, 
flume,  penstock,  turbine,  generator,  regulating  appa- 
ratus, switchboard  and  building.  Conditions  may  be 
such  as  to  make  it  possible  to  utilize  simple  and  cheap 
structures,  or  the  power  development  may  entail  a  large 
expenditure.  Here  again  the  operating  life  enters  as  a 
determining  factor.  If  it  is  relatively  long,  substantial 
construction  may  be  permissible;  but  if  it  is  short,  the 
least  expenditure  consistent  with  fairly  reliable  operat- 
ing conditions  will  rule. 

Another  important  consideration  is>  continuity  of 
water  supply.  If  water  storage  is  necessary  to  insure 
continuous  operation,  it  must  be  provided  in  those  in- 
stances in  which  the  normal  stream  flow  is  insufficient 
during  the  dry  months  of  the  year.  Water  storage  may 
be  cheaply  provided  under  some  conditions,  whereas  in 
others  it  may  entail  prohibitive  expense. 

The  use  of  power  agents  such  as  coal,  wood,  crude 
oil,  or  special  kinds  of  fuel — sage  brush  or  other  native 
material — depends  upon  availability.  Facts  as  to  quan- 
tity, cost,  and  reliability  of  supply  require  investiga- 
tion before  selection  of  any  one  of  these  fuels  should 
be  made.  Conditions  may  be  such  as  to  restrict  the 
selection  to  only  one  fuel;  and  this  will  determine,  often 
decisively,  the  main  details  of  the  power  installation. 
For  example,  if  coal  delivered  at  the  nearest  railroad 
point  at  a  cost  of  $10  per  ton  be  the  only  fuel  that  it  is 
practicable  to  obtain,  this  fuel  and  a  form  of  power 
plant  that  will  permit  of  its  use  will  necessarily  be 
selected.  If  the  power  plant  be  situated  twenty  miles 
from  the  railroad-delivery  point,  a  road  and  haulage 
facilities  must  be  provided  for  the  movement  of  an 
equivalent  of  about  six  tons  of  coal  per  day  for  every 
100  hp.  required  (assuming  a  coal  consumption  of  5 
lb.  per  hp.hr.). 

Coal-Handling  Facilities 

At  the  railroad  point  of  delivery,  unloading  facilities 
for  handling  at  least  a  carload  of  coal  at  a  time  must 
be  provided,  as  well  as  facilities  for  loading  haulage 
wagons  or  motor  trucks.  At  the  power  plant,  facilities 
for  cheaply  discharging  the  coal  are  also  necessary. 
The  labor  involved  will  depend  on  the  care  taken  in  de- 
signing both  unloading  and  handling  details.  It  is 
evident  that  for  a  small  power  installation  the  cost  of 
this  equipment  must  be  kept  down,  and  the  handling 
charges  due  to  labor  will  be  large. 
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If  fuel  oil  is  to  be  used,  tank  storage  must  be  pro- 
vided both  at  the  unloading  point  and  at  the  power 
plant.  At  the  unloading  point  the  tank  must  be  of 
sufficient  size  (10,000  gal.)  to  hold  at  least  a  tank  car  of 
oil  (8000  gal.).  At  the  mill  the  same  or  double  the 
storage  is  preferable.  For  transportation,  a  tank  wagon 
or  truck  is  indispensable.  For  transferring  from  car  to 
tank,  a  pump  must  also  be  provided.  This  will  prefer- 
ably be  steam  operated,  as  steam  may  be  necessary  to 
heat  the  oil  in  the  car  during  the  cold  winter  months.  A 
steam  boiler,  pump,  and  building  will  be  found  essen- 
tial, although  sometimes  a  site  that  permits  of  gravity 
handling  from  the  tank  car  to  storage  and  from  stor- 
age to  tank  truck  may  be  available. 

The  problem  of  fuel  transport  is  often  such  that  it  is 
preferable  to  place  the  power  plant  at  the  most  con- 
venient railroad  point,  and  transmit  power  by  high- 
tension  current  over  the  intervening  distance,  rather 
than  to  move  the  fuel  to  a  power  plant  at  the  mill.  Here 
again  the  engineer  must  work  out  comparative  costs. 
One  important  objection  to  the  last-described  plan  is 
the  splitting  of  the  plant  into  two  widely  separated 
units,  entailing  great  difficulties  in  overseeing  and  in 
control. 

Use  of  Wood  for  Fuel 

Wood  as  a  fuel,  where  it  is  brought  in  by  the  railroad 
at  a  contiguous  point,  must  be  removed  from  the  cars 
and  piled  conveniently  close  to  the  unloading  spur.  It 
must  then  be  loaded  upon  wagons  and  trucks  and  hauled. 
A  much  simpler  plant  is  required  than  if  coal  is  to  be 
used,  although  the  handling  of  the  wood  involves  high 
expense  for  labor.  If  wood  is  cut  in  the  vicinity  of  the 
milling  plant,  a  separate  organization  for  logging  and 
cutting  must  be  maintained  for  a  part  of  the  year,  or 
until  the  annual  wood  supply  ha-s  been  cut  and  hauled. 
The  gathering  of  wood  from  a  wide  area,  as  is  sopie- 
times  necessary,  is  not  without  its  peculiar  difficulties, 
and  may  require  the  construction  of  roads  and  skid 
paths. 

Distillate,  gasoline,  or  crude  oil,  when  these  are  used 
for  power  purposes  in  some  form  of  oil  engine,  are 
transported  in  drums.  They  are  unloaded  upon  a  plat- 
form at  the  rail  point  and  transferred  to  wagons  or 
trucks.  From  two  to  three  drums  of  100  gal.  each  are 
required  per  100  hp.  per  24  hours.  The  haulage  of  this 
amount  involves  little  difficulty  and  comparatively  small 
expen.sc,  even  when  the  distances  are  considerable.  Of 
all  of  the  power  agents  excepting  water,  the  oils  or  gaso- 
line which  are  used  in  oil  engines  are  of  the  least  bulk 
and  weight  and  of  least  cost,  per  unit  of  power  de- 
veloped, for  their  transportation  to  the  mill.  The  labor 
or  handling  is  obviously  lighter  than  for  the  fuels  which 
are  used  in  a  steam-power  plant. 

Simplicity  and  Reliability  Important  Factors 

Having  decided  upon  the  form  of  power  agent,  the 
next  important  point  is  the  selection  of  the  kind  of 
power  plant.  The  principles  that  determine  the  selec- 
tion are  relatively  simple — simplicity  and  reliability. 
Continuity  of  power  service  requires  that  a  plant 
should  be  as  nearly  fool-proof  as  possible.  To  meet 
this  condition,  machinery  must  he  selected  that  can  be 
handled  by  the  average  operating  skill  and  knowl- 
edge available.  If  complicated  and  delicate  machinery 
is  to  be  installed,  a  commensurate  degree  of  mechanical 
ability  and  knowledge  mu.st  be  provided,  by  the  secur- 
ing of  operators  who  can  meet  these  requirements. 


Third  is  the  cost  of  power  generated.  Closely  related 
to  this  is  the  first  co.st.  First  cost  will  depend  upon  the 
kind  of  machinery  and  the  degree  of  complexity.  An 
elaborate  steam-power  plant,  with  all  of  the  auxiliaries 
necessary  to  utilize  the  fuel  in  the  most  efficient  manner, 
will  cost  several  times  as  much  as  a  simple  steam  en- 
gine and  boiler.  Here  again  enters  the  factor  of  the 
length  of  life  of  the  plant.  A  relatively  large  first 
cost  is  permissible  where  the  plant  is  to  be  operated  for 
ten  years,  but  for  two  years'  operation  a  low  first  cost 
would  be  highly  desirable. 

Accessibility  Must  Be  Considered 

The  accessibility  of  the  plant  site  and  the  cost  of 
freight  are  other  factors  of  no  small  importance.  Ob- 
viously, the  more  elaborate  the  plant  the  greater  the 
difficulty  of  transporting  its  component  parts  and  the 
greater  the  cost  per  unit  of  power  installed.  In  some 
localities,  the  transporting  in  of  the  simplest  kind  of 
plant  may  be  all  that  is  possible.  In  addition,  the  engi- 
neer must  consider  the  question  of  erection  difficulties. 
The  erection  of  a  complicated  plant  often  requires  the 
services  of  highly  skilled  mechanics,  and  such  mechanics 
may  have  to  be  brought  to  the  mill  site  at  considerable 
expense.  In  addition,  the  kind  of  water  available  for 
steam  boilers  is  an  important  consideration.  This  may 
be  of  sufficient  importance  to  be  a  deciding  factor. 

In  the  foregoing  I  have  laid  down  some  general  prin- 
ciples, and  there  remain  to  be  considered  some  of  the 
more  particular  details  of  steam  and  internal-combus- 
tion power  plants.  These  will  be  divided  into  four 
groups — the  steam  plant,  the  distillate-engine  plant,  the 
gas-producer  plant,  and  the  Diesel-engine  plant. 

The  Steam  Pij^nt 

There  is  a  comparatively  wide  range  in  the  selection 
of  the  essential  parts  of  the  steam  plant.  In  the  follow- 
ing grouping  I  have  placed  together  a  number  of  stand- 
ard arrangements: 

A — Boiler 

steam  en^no 

Fcfd-watcr    pump 
B — Boilir 

Steam  online 

Feed    pump 

Feed-water   heater 
C — Boiler 

Compound   engine 

Feed    pump 

Feed-water  heater 
D — Holler 

Compound   engine 

Condensi'r 

Feed   pump 

Feed-water  heatt'r 

Oil    niter 
F — Boiler 

Stoker — nutomatle 

ComiHiuntI    engine 

Condenser 

Feed    pump 

Feed-water    heater 

Oil  niter 

Superheater 

The  groups  range  from  the  simplest  to  the  most  com- 
plex. They  also  range  from  the  least  economical  in 
fuel  retiuirement  to  the  most  economical.  Probably  it 
can  also  be  said  that  they  range  from  the  plant  in  the 
instnllatiiui  and  operation  of  which  the  least  amount  of 
mechanical  ability  is  demanded  to  that  which  requires 
the  most.  It  will  be  noted  that  there  are  two  main 
groups.  A  to  E  inclusive  and  F  to  I  inclusive,  the  first 
group  being  characterized  by  the  reciprocating  steam 
engine  as  the  prime  mover  and  the  second  group  by  the 
steam  turbine. 

What  has  been  .said  applies  to  either  group  within  it- 


heater 


F — Boiler 
Turbine 
Feed   pump 

G — Boiler 
Turbine 
Condenser 
Feed-water 
Oil    niter 
Feed   pump 

H— Boiler 
Superheater 
Turbine 
Condenser 
Feed -water  healer 
Feed-water  pump 
Oil  niter 

I— Boiler 
Superheater 
Stoker — automatic 
Turbine 
Condenser 
Feed-water  heater 
Feed-water  pump 
Oil    niter 
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self.  As  between  the  two  groups,  the  second  group  rep- 
resents the  more  modern  and  also  the  simpler  mechani- 
cally, although  perhaps  a  higher  order  of  mechanical 
ability  is  required  to  keep  the  turbine  in  good  oper- 
ating condition  than  is  demanded  in  the  operation  of 
the  steam  engine.  Each  has  its  individual  peculiarities. 
Progressively  in  each  group  there  is  a  decrease  in  cost 
per  unit  of  power  obtainable  from  the  plants  indicated, 
as  well  as  an  increase  of  weight  per  unit  of  power  gen- 
erated, and  also  an  increase  in  cost  per  unit  of  power 
installed.  The  unit  weight  per  power  unit  is  less  in  the 
second  main  group. 

An  increase  of  economy  in  operation  is  invariably  ac- 
companied by  a  considerable  increase  in  the  first  cost 
of  the  plant.  It  is  also  obvious  that  as  the  number  of 
parts  are  increased  there  must  also  be  an  increase  in 
the  amount  of  care  and  attention  demanded  of  the  men 
who  are  to  operate  the  plant. 

To  continue  the  generalization,  it  may  be  pointed  out 
that  where  the  fewest  parts  and  the  least  weight  are  de- 
sirable, groups  A  and  F  meet  the  requirements,  but  they 
would  necessitate  the  greatest  amount  of  fuel  for  oper- 
ation. If  fuel  were  obtainable  at  low  cost,  the  use  of 
plants  of  this  kind  might  be  justifiable.  Also,  where  first 
cost  is  the  dominating  essential,  both  plants  would  meet 
the  requirement,  with  A  as  the  least-cost  plant.  On 
the  other  hand,  if  economy  of  operation  be  the  first 
essential,  groups  E  and  I  would  meet  this  requirement, 
with  preference  given  to  Group  I.  The  intermediate 
groups  in  each  main  group  would  show  progressively 
greater  and  greater  economy.  The  limits  of  this  paper 
do  not  permit  going  into  the  detail  of  the  selection  of 
the  particular  type  of  boiler  or  engine  or  other  parts 
of  the  plant,  but  it  is  evident  that  correct  judgment  and 
a  knowledge  of  the  operating  conditions  are  necessary 
before  these  can  be  selected  from  the  great  variety 
offered  by  the  machinery  market. 

The  Distillate-Engine  Plant 

The  unit  of  this  plant  is  the  single-  or  double-cyl- 
inder, horizontal  type  of  oil  or  distillate  engine.  In 
weight  per  unit  of  power  generated,  this  plant  is  com- 
parable to  Group  A  (steam  plant) .  In  complexity  of  ar- 
rangement and  number  of  parts,  there  is  much  in  favor 
of  this  plant  as  compared  with  the  steam  plant.  In 
economy  of  fuel,  there  is  also  a  materially  greater  sav- 
ing over  any  one  of  the  steam  plants.  Hence,  where 
fuel  is  expensive  and  difficult  to  obtain,  the  distillate 
plant  has  the  decided  advantage  of  requiring  the  least 
weight  of  fuel  in  the  form  of  a  liquid,  which  is  more 
easily  handled  than  solid  fuel.  From  an  operating 
standpoint,  the  distillate  engine  presents  rather  more 
difficulty  than  the  steam-engine  plant,  although  with  ex- 
perienced men  this  is  more  apparent  than  real.  The 
labor  required  in  operating  is  measurably  less  than  for 
any  steam  plant  requiring  solid  fuel.  In  compactness 
of  plant,  less  housing  space,  the  distillate  plant  has  the 
advantage.  The  first  cost  of  the  distillate  plant  is  less 
than  that  of  the  more  economical  steam  plants,  and  is 
probably  about  equal  to  the  first  cost  of  the  steam  plants 
in  groups  A  and  F. 

The  Gas-Producer  Plant 

The  essential  features  of  the  gas-producer  plant  are 
the  gas  producer,  the  scrubber  or  purifier,  and  the  gas 
engine.  All  are  simple,  and  the  arrangement  is  some- 
what more  compact  than  that  in  the  steam  plant.     The 


advantage  of  the  plant  is  that  suitable  solid  fuel,  as,  for 
example,  clean  anthracite  coal  or  charcoal,  can  be  used, 
and  an  economy  of  the  same  order  of  magnitude  as  that 
obtainable  with  the  distillate  engine  obtained  under 
ordinary  operating  conditions.  With  clean  gas,  little 
trouble  is  experienced  with  the  gas  engine.  The  labor 
of  operation  is  less  than  for  a  steam  plant  of  corre- 
sponding size.  The  operating  skill  required  is  not  any 
greater  than  that  required  for  a  steam  plant. 

The  weight  per  unit  of  power  installed  is  somewhat 
more  for  the  producer  plant  than  for  a  steam-power 
plant  of  equivalent  power.  In  portability  the  producer 
plant  does  not  present  much  more  difficulty  than  the 
steam  plant.  Probably  the  greatest  difficulty  experi- 
enced is  in  the  obtaining  of  suitable  fuel.  Theoretically, 
many  fuels  can  be  gasified  in  the  producer,  but  the  prob- 
lem is  to  clean  the  resulting  gas  without  too  elaborate 
scrubbing  appliances.  The  competition  of  the  crude-oil 
engine  as  well  as  the  Diesel  type  has  been  an  indirect 
factor  in  the  lack  of  interest  shown  in  the  gas-producer 
plant,,  and  it  is  likely  that  this  form  of  power  plant 
will  be  used  only  under  conditions  that  particularly 
favor  it. 

The  Diesel-Engine  Plant 

The  Diesel  internal-combustion  type  of  engine  and  its 
modification,  the  hot-bulb  engine,  are,  from  a  weight 
standpoint,  heavier  per  unit  of  power  installed  than  the 
simple  steam-engine  plant  and  about  equal  to  the  more 
complicated  steam  plant.  In  economy  of  fuel  per  unit 
of  power  generated,  these  tjT)es  have  an  advantage  over 
all  of  the  forms  of  power  plant  mentioned.  C.  G.  Sprado 
says,  in  the  May  20,  1919,  issue  of  Poxver: 

"Although  the  Diesel  engine  operates  with  an  econ- 
omy which  is  unequaled,  its  reputation  has  been  dam- 
aged in  some  instances  from  its  being  used  under  un- 
suitable conditions,  but  more  especially  by  unskillful 
handling.  Over-enthusiastic  advocates  of  the  Diesel 
engine  have  injured  its  reputation  by  leading  pur- 
chasers to  believe  that  the  machine  was  'fool-proof,' 
and  required  no  operating  skill ;  but,  as  a  matter  of  fact, 
in  return  for  its  high  economy  the  Diesel  engine  de- 
mands a  certain  amount  of  attention  (such  as  in  con- 
nection with  grinding  valves)  at  the  right  time;  and 
there  are  instances  where  the  machines  in  duplicate  in- 
stallations have  either  been  highly  successful  or  fail- 
ures, dependent  entirely  on  the  degree  of  skill  of  the 
operating  crew. 

"The  Diesel  engine  is  practically  a  'maximum-rated' 
machine,  for  its  power  is  limited  by  the  volume  of  air 
compressed  in  the  main  cylinders,  the  amount  of  oxy- 
gen present  determining  the  quantity  of  oil  that  can  be 
given  perfect  combustion.  It  can  readily  be  seen  that  on 
this  account  Diesel  engines  are  limited  to  small  over- 
load capacity,  for  comparatively  short  periods,  but  they 
will  operate  with  relatively  high  economy  on  lighter- 
than-maximum  loads. 

"In  common  with  all  moderate-speed  internal-combus- 
tion engines,  the  Diesel  has  a  relatively  high  first  cost 
per  brake  horsepower;  and  to  offset  this  there  has  been 
a  tendency  among  builders  to  over-rate  their  engines 
both  as  to  capacity  and  speed.  Although  this  may  do  no 
harm  on  fluctuating  loads,  it  is  sure  to  give  unsatis- 
factory operating  results  on  continuous  heavy  loads  such 
as  are  encountered  in  marine  work,  pumping  and  flour 
mills,  owing  to  overheating,  carbon  from  incomplete 
combustion,  and  other  causes." 
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The  fact  that  the  Diesel-engine  type  of  power  plant 
has  found  extensive  application  in  marine  service  is 
sufficient  testimony  of  its  reliability.  In  the  mining  in- 
dustry the  principal  difficulty  attending  its  use  has 
been  lack  of  skilled  operators.  Steam-engine  operators 
have  been  comparatively  numerous,  but  there  has  not 
been  sufficient  time  to  develop  a  relatively  large  num- 
ber of  operators  who  have  sufficient  experience  to  keep 
the  Diesel  in  running  condition.  Manufacturers  of  this 
type  of  oil  engine  have  had  to  train  the  men  for  oper- 
ating .service.  This  is  a  condition  that  is  rapidly  pass- 
ing, and  with  it  will  come  a  more  extensive  use  of  this 
form  of  power  plant  in  mining  districts  where  fuel  is 
expensive  and  where  it  has  to  be  brought  in  from  long 
distances. 

The  extensive  development  of  petroleum  districts  in 
many  parts  of  the  world  insures  a  supply  of  suitable 
fuel  for  the  Diesel  t.\T)e  of  prime  mover.  The  relative 
amounts  of  fuel  oil  required  in  the  more  economical 
steam  plant  as  compared  with  the  Diesel  plant  and  its 
modifications  are  as  3  or  2.5  to  1.  On  a  500-hp.  unit 
operating  20  hours  per  day  and  350  days  per  year,  or 
3,500.000  hp.-hr.,  the  approximate  weights  of  fuel  oil 
would  be  3500  tons  to  1050  tons,  the  lower  figure  being 
the  crude-oil  requirement  of  the  Diesel. 

General  Conclusions 

The  choice  of  the  power  plant  from  the  standpoint  of 
operating  economy  may  be  made  from  one  of  the  fol- 
lowing three  t\-pes — the  water-power  plant,  the  steam- 
power  plant  of  either  group  H  or  I,  and  the  Diesel- 
engine  plant  or  one  of  its  modifications. 

If  water  power  is  available,  there  is  little  question  as  to 
the  wi-sdom  of  selecting  this  form  of  power  plant.  Sim- 
ilarly, where  fuel  cost  is  high,  and  fuel  must  be  trans- 
ported in,  and  fuel  oil  is  reasonably  available,  the  last- 
mentioned  form  of  power  plant  will  be  selected.  Where 
oil  cannot  be  obtained,  and  wood  or  coal  is  available,  the 
steam-power  plant  remains  as  the  solution  of  the 
power  problem.  In  any  one  ca.se  where  a  number  of 
possibilities  are  present,  the  selection  of  the  power 
plant  rests  primarily  upon  the  determination  of  the 
comparative  first  cost.s  and  the  comparative  unit-power 
costs  by  the  different  svstems. 


Flotation  and  Retorting  of  Sulphur 

By   p.   F.   JtlNEHOMME 

The  following  notes  and  results,  obtained  by  experi- 
mental flotation  tests  on  samples  of  g>'p3um  containing 
free  sulphur,  may  be  of  interest,  although  prices  have 
dropped,  and  the  stimulus  for  the  development  of  low- 
grade  sulphur  minerals  no  longer  exists. 

The  gypsum  rock  in  question  contained  free  sulphur, 
varying  in  amount  from  37  to  G'r.  The  colors  of  the 
earthly  substances  and  the  hard  rock  were  white,  yel- 
lowish, brown  to  green,  and  even  purple.  The  extraction 
of  sulphur  has  been  carried  on  in  retorts,  and  the  results 
have  been  sometimes  successful,  but  often  with  con- 
siderable losses  in  the  residue.  A  practical  retort  .sys- 
tem has  not  yet  been  devised.  The  size  of  retorts  neces- 
sary to  bring  the  sulphur  to  the  melting  point,  and  the 
time  of  maintaining  the  heat  at  a  sufficient  temperature 
and  under  efficient  pressure  to  exhaust  the  mineral 
of  all  the  sulphur,  have  not  yet  been  determined.  Often 
the  retorts  have  been  built  .so  large  that  radiation  of 
heat  is  too  great  and  the  extraction  of  sulphur  in  low- 


grade  ores  is  impossible.  In  high-grade  ores  consider- 
able losses  occur  in  the  residue. 

Flotation  experiments  on  sulphur  rocks  have  proved 
successful.  A  combination  treatment  involving  flota- 
tion, and  the  retorting  of  the  sulphur  in  the  concen- 
trates produced  has  been  tried  and  has  given  excellent 
results.  The  tests  were  made  on  rocks  and  on  fines 
containing  up  to  36':r  sulphur.  A  sketch  of  the  spitz- 
box  machine  used  to  make  the  experiments  is  shown 
herewith. 

The  high-grade  ore  assayed  35  ^r ,  and  20  lb.  was  taken 
for  treatment.  After  20  minutes'  treatment  in  the  ma- 
chine, the  concentrate,  which  overflowed  into  a  canvas 
bag,  was  collected,  squeezed  dry,  then  dried  in  the  sun. 
The  sulphur  contents  assayed  76''^.  The  tailing  assayed 
1.4Cf  S,  so  the  extraction  was  about  96%.  The  con- 
centrate was   re-treated   in   the   machine   and   the  per- 
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centage  of  gangue  still  further  reduced.  The  usual 
rules  as  with  treatment  by  flotation  of  ordinary  copper 
and  silver  sulphide  ores  were  observed.  The  ore  was 
first  crushed  to  about  20  mesh;  then  mi.xed  with  water 
in  the  ratio  of  one  to  one,  and  introduced  into  the  re- 
ceiving funnel  through  a  hose  or  pipe,  with  a  continuous 
.stream  of  water  from  another  ^-in.  pipe.  From  0.05 
to  O.lO'^r  of  gasoline  was  used  in  the  first  treatment  in 
the  machine,  and  half  this  amount  for  the  subsequent 
treatment.  Some  foaming  took  place,  due  to  the  fine 
dust  present. 

An  attempt  was  made  to  retort  the  sulphur,  without 
success.  It  was  found  that  it  must  be  either  briquetted 
with  some  binding  material,  and  then  broken  up  in 
pieces  not  larger  than  1  to  IJ  in.,  or  charged  with  hard 
stone  pebbles,  of  1  to  li  in.,  or  hardwood  blocks  or 
cubes.  The  temperature  of  the  steam  should  be  at  least 
300  to  350  F.  The  perforated  cage  which  holds  the 
charge  in  the  retort  should  be  made  of  .sheet  aluminum, 
as  the  melting  sulphur  will  soon  destroy  one  made  of 
sheet  iron  or  steel. 


Kt-rromantfanrsc.  Korrosilicon  and  Ferrochrome  will  be 
manufacturuii  by  the  Tennessee  Manganese  Co.,  Knoxville, 
Tenn.,  by  the  electric-furnace  method,  according  to  plans 
now  under  consideration.  The  first  10-ton  furnace  will  be 
situated  at  Cleveland.  Manganese  deposits  in  Tennessee  are 
controlled  by  the  company.  Its  highest-grade  chromium 
ore  is  50  per  cent. 
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Report  on  Economies  in  Mill  Parts  in 
South  African  Gold  Mills* 

During  the  year  1916,  the  tightening  up  of  restric- 
tions in  England  on  the  export  of  supplies  for  the  mines 
made  it  imperative  that  concerted  action  should  be  taken 
regarding  economies  to  be  practiced  at  the  South  Afri- 
can mines,  and,  where  possible,  that  substitutes  for 
imported  articles  should  be  made  locally.  Previous  to 
that  year  the  large  local  stocks  of  necessary  engineering 
supplies  had  not  made  the  matter  so  urgent,  but  cer- 
tain economies  and  useful  ideas  were  being  developed 
at  individual  mines,  and  it  was  evident  that,  if  a  free 
circulation  of  this  information  could  be  accomplished, 
the  mines  of  the  group  would  be  greatly  benefited. 
Many  interesting  and  unique  devices  in  connection  with 
mine  machinery  were  evolved  by  various  engineers, 
and  it  was  felt  desirable  to  summarize  the  many  econ- 
omies which  had  been  effected.  The  following  is  a  list 
of  the  principal  items: 

Stems — Stems  are  made  at  many  mines  from  old 
camshafts  or  by  faggoting  up  three  old  stems,  at  a 
cost  averaging  about  £3.  Stems  are  also  repaired  by 
welding  on  any  suitable  scrap  material.  Many  mines 
report  that  one  or  other  of  these  ideas  has  long  been 
practiced. 

Cams — New  Modderfontein — Worn  cams  are  brought 
up  to  shape  by  welding  on  pieces  of  rail  or  drill  steel,  at 
a  cost  of  about  £2  10s.  per  cam.  The  Knight  Central 
fullers  up  the  cams  and,  when  necessary,  welds  in  a 
piece  of  drill  steel.  The  cost  is  stated  to  be  £1  per  cam. 
Ferreira  Deep,  Ltd.,  draws  out  old  worn  cams  from  root 
to  standard  size.  This  was  the  practice  prior  to  the 
war.  Crown  Mines,  Ltd.,  have  made  up  a  few  cams 
by  quasi-arc;  first  results  not  good;  could  be  improved. 
Heads — Ferreira  Deep,  Ltd. — When  badly  worn  in 
socket,  are  heated  up,  compressed,  re-bored,  and  put 
again  into  use. 

Shoes — Several  methods  are  being  tried  for  replac- 
ing broken  shanks  on  shoes.  New  Modderfontein  welds 
a  worn-out  shoe  on  to  the  broken  one.  This  is  economi- 
cal if  the  weld  holds,  but  definite  information  on  this 
point  is  not  yet  available.  A  more  usual  method  is  to 
draw  a  new  shank  out  of  the  shoe  under  hammer,  which 
makes  a  satisfactory  job,  not,  however,  invariably  suc- 
cessful, variation  in  quality  of  steel  sometimes  causing 
the  shoe  to  split.  It  is  stated  that  two  hours  are  re- 
quired to  form  a  new  shank  like  this,  so  the  cost  would 
be  about  10s.  Rose  Deep  bores  out  shoe  and  shrinks  in 
a  mild-steel  shank  at  a  cost  of  about  £1.  Another  mine 
converts  old  tappets  into  shoes  by  welding  on  a  shank. 
Dies — It  is  now  the  general  practice  to  make  dies  by 
cutting  an  old  head  in  two  and  filling  holes  with  shoe 
shanks.     This  costs  about  15s.  for  two  dies. 

Camshafts — Witwatersrand  Deep,  Ltd.,  makes  cam- 
shafts of  five  stems  faggoted  up  together.  Other  mines 
weld  up  broken  cam.shafts,  with  varying  success. 

Blanton  Gibs — Crown  Mines,  Ltd.,  has  found  a  gib 
with  feather  on  key  much  superior  to  the  gib  with  two 
pins.  The  holes  for  pins  are  frequently  drilled  too 
deep  and  become  a  source  of  weakness  in  camshafts. 
The  keyway  would  appear  to  add  50'^c  to  life  of  cam- 
shafts. At  Ferreira  Deep,  Ltd.,  all  pin-holes  in  cam- 
shafts are  drilled  in  fitting  shop  to  gage  ]-in.  deep,  by 

*Excerpt  froin  an  article  in  Jonrn.  Cheiu.  Met.  <f-  Min.  Sor.  of 
S.   A.,  Dec,  1918.      p.    89. 


using  flat-faced  drill  with  sleeve  on  to  prevent  possi- 
bility of  drilling  too  deep.  Considers  cutting  keyways 
and  fitting  key  an  unwarranted  expense. 

Mortar-Box  Liners — At  the  Crown  Mines,  Ltd.,  mor- 
tar-box liners  are  made  from  old  camshafts,  at  a  cost 
50'^^  under  imported  ones.  Similar  liners  are  being 
made  at  some  of  the  mines  from  old  dies. 

Wood  Guides — In  connection  with  the  practice  of  re- 
boring  wood  stem  guides,  the  Knight  Central,  Ltd.,  finds 
it  pays  to  buv  extra-thick  timber  for  the  outside  guides. 
In  this  mill  the  inside  guide  against  the  girt  cannot 
be  more  than  4  in.  thick,  but  the  outer  one  can  be  4i 
in.  This  extra  i  in.  gives  a  much  longer  life  to  half 
the  guides.  At  the  Ferreira  Deep,  Ltd.,  it  is  the  prac- 
tice to  start  guide  with  v-in.  liner  between  halves,  and 
as  holes  wear  the  liner  is  reduced  until  they  come  face 
to  face;  3  in.  is  then  cut  away  from  the  face  of  each 
half  of  guide  block  and  restarted  with  a  l-in.  liner.  The 
same  procedure  is  carried  out  until  blocks  are  com- 
pletely worn  out.  Any  odd  hole  worn  out  of  proportion 
is  lined  with  rawhide  liner.  By  this  method  an  average 
life  of  seven  years  is  attained.  Other  mines  adopt  sim- 
ilar methods  for  economies  in  guide  blocks.  At  the 
Crown  Mines,  Ltd.,  economy  is  achieved  by  lining  guides 
with  discarded  leather  ("Hendry")  belting.  Leather 
lining  is  not  a  new  idea,  but  tacking  on  strips  is  novel, 
having  the  advantage  of  enabling  the  shape  of  the  box 
to  be  maintained.  Still  further  improvement  is  effected 
by  battery  screening. 

Boilers — An  interesting  boiler  repair  job,  which  saved 
the  company  an  expenditure  of  £300  on  the  boiler  tubes, 
was  carried  out  at  the  New  Heriot  Gold  Mining  Co., 
Ltd.  Through  removal  for  cleaning,  the  tubes  of  an 
F.  &  C.  boiler,  104  in  number,  had  worn  out  at  the  ends. 
By  cutting  2  in.  off  each  end  of  these  tubes  and  4  in. 
off  the  boiler  shell,  all  the  tubes  could  be  used  again. 
The  entire  job  cost  £60.  East  Rand  Proprietary  Mines, 
Ltd.,  reported  that  the  method  was  new  to  that  mine.  It 
is  the  practice  to  cut  and  weld  tubes  to  suit  the  boiler, 
and  the  management  considers  this  the  better  method. 
Welding  tubes  has  been  the  practice  at  this  mine  since 
the  war  started.  At  the  CrowTi  Mines,  Ltd.,  shortening 
of  boilers  has  been  in  practice  with  Sterling  boilers  in 
order  to  make  further  use  of  tubes;  it  is  also  being 
done  to  facilitate  transport. 

Crushers — The  Bantjes  Consolidated  Mines,  Ltd.,  car- 
ried out  an  economical  repair  job  on  a  30  x  12  in. 
Hadfield  crusher.  The  engineer  made  a  pair  of  case- 
hardened  toggles  from  camshaft  at  a  cost  for  labor  of 
£3  5s.,  which  allows  an  ample  margin  for  power  costs 
and  similar  charges,  compared  with  the  imported  price 
of  £9  10s.  From  similar  material  a  wedge  block  toggle 
seat  for  30  by  12  in.  Hadfield  crusher  has  been  made. 
The  Ferreira  Deep,  Ltd.,  uses  F.  &  C.  of  Hadfield's  10 
by  20  in.  and  12  by  30  in.  crushers.  All  toggles 
when  worn  badly  are  re-formed  at  a  cost  of  8s.  each. 
Broken  toggle  blocks  are  re-plated  by  mild-steel  ones 
m.ade  at  mine;  also  back  wedges  for  fixed  jaw  faces. 
The  East  Rand  Proprietary  Mines,  Ltd.,  have  made 
wedge  blocks  and  toggle  seats  from  this  material.  Mak- 
ing crusher  parts  from  old  camshafts  or  suitable  scrap 
has  proved  to  be  a  valuable  economy. 


Claims  Filed  With  the  War-Minerals  Commission  by  Utah 
producers  of  such  minerals  show  a  total  of  $20,000  to  have 
been  asked  by  companies  producing:  manganese,  five  in 
number;  $2,500  by  one  company  producing  pyrites;  and 
$7000  by  one  company  producing  tungsten. 
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In    Agricola's  time  milling  was  accomplished  by    crude  appliances 
and  human  muscle,  and  the  result  was  small  tonnages,  low  recov- 
eries, and  indifferent  work.     Considerable  ingenuity  was  displayed 
by  the  early  "mill  men"  in  inventing  appliances 
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ROCK  BREAKER 


In  modern  time,  all  milling  machinery  is  power-driven.     There 
is  an    appliance   for    every    step.     Methods    of  separation  have 
multiplied.      Tonnages  are   large.     Recoveries    reach    high   per- 
centages, and  milling  work  is  done  under  exact  control 
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In  sharp  contrast    to  the  Agricola    picture   is    the   arrangement  of  a 

modern  milling  plant.     On  this   page   is  shown  a  plan  of  a  section  of 

the  copper-concentrating  mill  of  the  Anaconda  Copper  Mining  Co.,  at 

Anaconda,  with  a  vertical  section 
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Milling  in  the  San  Juan,  Colorado 


By  CLIFFORD  R.  WILFLEY* 


The  San  Juan  region  in  Colorado  has  ahvays  been 
an  interesting  milling  center,  for  the  ores  are,  as  a 
rule,  complex  and  require  much  preliminary  experi- 
mentation before  a  suitable  floiv  sheet  can  be  de- 
termined. Flotation  has  simplified  the  treatment 
to  a  considerable  degree.  The  account  which  fol- 
lows reviews  both  mining  and  ore-treatment  con- 
ditions and  operating  mills  of  the  principal  districts. 


UNDER  the  term  "San  Juan"  are  grouped  the  Lake 
City,  Ouray,  Silverton,  Telluride,  Rico,  and  the 
Telluride  mining  districts,  including  the  lower 
San  Miguel  River  and  Naturita  vanadium  developments. 
In  the  last  year  the  San  Juan,  in  common  with  other 
districts,  has  been  hampered  by  high  operating  costs, 
scarcity  and  inefficiency  of  labor,  and  the  epidemic  of 
influenza.  In  addition,  some  plants  were  shut  down 
and  others  run  at  half  capacity  because  of  power  short- 
age due  to  lack  of  water  at  the  generating  stations 
of  the  Western  Colorado  Power  Co.  This  shortage 
occurs  every  winter,  but  last  winter  it  was  more  severe 
than  usual,  so.ne  plants  being  shut  down  for  a  month 


Compared  with  a  few  years  ago,  much  less  ore  has  been 
milled  during  the  last  year,  but  the  faith  of  the  average 
operator  in  the  district  is  unshaken.  Many  smaller  mills 
will  resume  in  the  coming  season,  and  several  new 
plants  are  about  to  start  operations  now.  The  advance 
in  the  price  of  silver  is  proving  a  stimulus  which  will 
soon  be  felt. 

Telluride  District 

The  Tomboy,  the  Smuggler,  and  the  Liberty  Bell 
have  been  practically  the  only  steady  mill  operators 
in  the  Telluride  district.  Good  ore  reserves  and 
efficient  management  have  made  it  possible  for  them 
to  run  continuously.  Some  small  intermittent  opera- 
tions have  also  been  conducted.  The  Tomboy  mill  is 
operating  at  450  tons  per  day,  with  practically  the  same 
flow  sheet  as  formerly — stamps,  amalgamation,  concen- 
tration, and  cyanidation.  Much  interest  is  taken  in 
the  plans  of  this  company  for  a  new  mill.  It  is  the 
intention  to  use  flotation  instead  of  cyanidation.  Con- 
struction has  already  started,  and  the  new  plant  is 
expected  to  be  running  by  next  autumn. 

The  Smuggler  Union  Mining  Co.  is  operating  its  mill 
at  Pandora,  as  usual,  and  making  the  customary  experi- 
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MOUNTAIN  TOP  MINE,  PORTAL  OF  ADIT.       MILL,  IS  INSIDE  ADIT  UNDER  RIDGE 
ALTITUDE,    12,000    FEET 


or  more.  At  present,  power  is  sufficient  and  labor 
is  somewhat  more  plentiful  and  efficient,  though  still 
not  what  it  used  to  be.  Wages  have  been  reduced 
slightly — not  as  much  as  in  other  Colorado  districts — 
without  strikes.  Costs  remain  about  as  high  as  during 
the  war,  though  a  reduction  is  making  itself  felt  to 
a  moderate  extent. 

The   prospects    for   the    near    future   are    fair,    with 
strong   probability   for   substantial   improvement   later. 


•Mining  engineer,  Ouray,  Colorado. 


ments  and  continual  iniprovenents.  The  plant  receives 
ores  from  three  mines — the  Smuggler,  Humbolt,  and 
Black  Bear.  These  ores  require  separate  mill  units  and 
railroad  cars.  The  valuable  metals  are  gold,  silver,  and 
lead  in  the  case  of  the  Smuggler  and  Humbolt,  and 
gold,  silver,  lead,  copper,  and  zinc  in  the  ore  from 
the  Black  Bear.     The  ores  are  all  sulphides. 

The  methods  employed  are  reduction  by  stamps  and 
in  ball  mills,  with  straight  flotation  on  .some  ores,  or 
concentration  on  tables  followed  by  flotation  on  other 
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ores.  E.xperiment.s,  consi.sting  of  passing  flotation  froth 
over  tables,  are  being  made,  with  good  results.  In 
other  instances  the  froth  is  handled  by  thickeners, 
pumps,  and  filters.  The  flotation  machines  used  are  the 
Callow  and  Janney,  and  a  Ruth  machine  is  also  being 
put  in,  from  which  good  results  are  expected.  A  new 
ball  mill  is  now  being  installed,  and  it  is  thought  that 
the  tonnage  will  be  increased  this  summer,  by  other 
additions,  from  the  present  450  tons  to  700  or  800 
tons  per  day. 

The  Liberty  Bell  mill  continues  to  operate  at  its 
usual  high  efficiency,  but  no  great  changes  are  in 
prospect,  tbe  operators  asserting  that  they  anticipate  a 
final  shutdown  soon.  This  plant  has  been  a  training 
place  for  a  number  of  well-known  metallurgists  and  mill 
men  of  today,  and  has  handled  a  large  quantity  of  ore. 
There  have  been  a  number  of  changes,  and  low-cost 
records  have  been  made.  The  ore  is  gold  and  silver, 
associated  with  pyrite.  It  is  handled  by  80  stamps, 
with  \^'ilfley  tables,  thickeners,  agitators,  Moore  filters, 
and  zinc-shaving  precipitation,  the  process  being  con- 
centration followed  by  the  cyanidation  of  concentrates 
and  mill  pulp  .separately.  Despite  the  cyanidation  of 
concentrate,  the  extraction  is  well  over  OO^r.  The 
concentrates  are  ground  to  pass  300  mesh  for  cyaniding, 
and  the  mill  pulp  is  ground  to  100  mesh.  The  mill 
treats  400  to  500  tons  daily. 

The  Belmont- Wagner  Co.  developed  the  Alta  mine  last 
year  and  was  equipping  the  mine  and  fini-shing  the  mill 
when  the  epidemic  of  influenza  caused  the  plant  to  be 
shut  dov%Ti.  Before  it  resumed  operations,  the  snow 
forced  a  delay  until  this  spring.  The  old  mill  building 
was  equipped  with  new  machinery,  and  a  first-class  mill 
of  300-ton  capacity  is  now  about  ready  to  operate.  The 
ore  contains  gold,  silver,  lead,  and  copper  sulphides. 
The  process  will  be  essentially  flotation  in  Jones- 
Eelmont  machines,  the  middling  from  cleaner  cells  being 
treated  on  tables,  which  will  make  a  concentrate,  the 
concentrate  being  reground  and  sent  back  into  the  mill 
system,  and  the  tailings  sent  to  waste.  The  ore  con- 
tains considerable  barite,  which  causes  trouble  on  the 
tables,  but  not  in  the  flotation  section.  This  plant 
will  add  materially  to  the  output  as  well  as  the  prestige 
of  the  Telluride  district,  which  has  always  been  the 
busiest  part  of  the  San  Juan. 

The  Primos  Chemical  Co.  is  building  a  new  plant  at 
Vanadium,  on  the  San  Miguel  River,  a  few  miles  below 
Telluride,  to  replace  the  old  plant  which  burned  recently. 
A  steel  structure  is  being  erected,  and  the  plant  will 
probably  be  operating  by  Aug.  1.  The  company  has 
never  given  much  information  about  its  plant  or  method, 
but  it  is  understood  that  the  process  involves  roasting 
and  chemical  treatment,  a  chemical  product  lieing  pro- 
duced. The  ore  is  vanadium,  principally  roscoelite,  and 
is  obtained  largely  from  the  company's  own  mines  near 
by  and  to  a  small  extent  from  small  independent 
producers. 

The  Colorado  Chemical  Co.,  it  la  understood,  will 
build  a  plant  on  the  San  Miguel  River  at  Sawpit.  The 
company  had  been  shipping  vanadium  ore  to  the  Primos 
plant,  some  of  iU  ore  now  boing  stored  at  that 
company's  mill  site,  awaiting  treatment  in  the  new 
mill.  The  Standard  Chemical  Co.  is  operating  a  vana- 
dium plant  at  Naturita,  some  distance  down  the  San 
Miguel  River,  but  no  information  is  available  as  in 
its   plant   or  proccns. 

The  Ouray  district  was  unusually  quiet  la.'<t  year,  but 
is  beginning  to  improve.     The  former  great  producer, 


the  Camp  Bird,  has  been  developing  its  mine  through  tl 
new  crosscut  adit,  and  has  not  operated  the  mill  sine 
September,  1916.     No  announcement  has  been  made 
to  resumption  of  milling,  but  it  is  generally  expecte 
that   milling    will   be    resumed    eventually. 

The  Atlas  M.  and  M.  Co.,  at  Sneffels,  continues  ' 
operate   its   mill,    though    at   reduced    capacity.      It 
expected  that  the  mill  will  soon  return  to  its  formi 
capacity  of  140  tons  per  day,  with  possibly  an  increa 
in  capacity   later.     This   mill,   one  of  the  pioneers  : 
flotation  in  the  United  States,  has  been  an  interestii 
establishment,    and    has    a    record   of    high    recoverii 
for  a  period  of  years.     The  ore  is  a  low-grade  silvi 
and  lead,  with  a  small  amount  of  gold  and  not  enouj 
copper  to  pay  for  its  recovery.     Zinc  usually  accorf 
panies  the  ore,  but  has  never  been  a  commercial  product 
It  is  the  intention  of  the  management  to  experiment 
with    selective    flotation.      The    present    treatment    ii 
sorting  out  waste  at  the  head  of  the  mill,  followfil  hv 
breaker,    stamps,    tables,    ball    mill,    and    an    eipi 
Minerals  Separation  machine,  followed  by  a  thr. 
Hebbard.     The  first  cells  make  concentrate.     Fro- 
next  cells  froth  is  sent  to  tables  for  cleaning,  and 
the   last   cells,    including  the   Hebbard,   a   froth    : 
turned  to  the  head  of  machine.     The  flotation  f- 
practically  all  through  60  me.sh.     The  lead  recovei*   m 
high,  being  approximately  95''f.     From  a  mill  head 
2.5fr  lead,  a  tailing  of  0.16  to  0.20^0  lead  is  made.    T 
silver  recovery  is  usually  slightly  over  90'"c.    Variatio 
in  the  ore  cause  variations  in  recoveries. 

The  Mountain  Top  Mining  Co.  is  operating  its  mill 
somewhat  reduced  capacity,  but  expects  soon  to  resun 
three  shifts.    The  ore  is  a  good-grade  silver-lead,  ai 
from   it  a  recovery   of  80  to   95 ""r    of   the   silver  ai 
a  high  percentage  of  the  lead,  at  48-mesh   grindi 
is  obtained.     Mill  heads  average  about   17  oz.   sib 
per  ton  and  1.5''c  lead,  with  a  small  amount  of  pyri 
but  no  zinc  or  copper.     Concentrates  vary  in  gnu 
but  average  about  130  oz.  silver  per  ton,   17''o   lei 
15'"r    silica,    and    25   to   30%    iron.      The    mill    has  1 
capacity  of  50  tons  per  day.     The  equipment  consisb 
of  a  crusher,  a  ball  mill  and  a  flotation  machine.     ~" 
froth  is  cleaned  on  a  table  and  the  tailing  passes 
a  pilot  table. 

The  mill  is  interesting  because  of  the  fact  t 
is  underground.  It  is  situated  at  about  1500  ft. 
the  portal  of  the  adit  through  which  the  mine  is 
ated.  The  arrangement  is  a  series  of  rooms  stag; 
on  either  side  of  a  central  incline,  a  separate  room 
provided  for  each  machine.  The  mill  operator  in 
room  can  see  the  machine  in  the  opposite  room 
the  next  lower  level.  The  ore  is  raised  from  the  tun 
level  through  a  vertical  raise  by  an  automatic  elevai 
to  a  bin  which  is  simply  a  chamber  in  the  rock 

The  mill  operated  all  winter,  despite  the  fact  that 
is  situated  at  12,000  ft.  altitude,  in  a  region  of  hej 
snowfall.  No  heating  is  required.  Tailing  is  run 
the  portal  of  the  adit  by  means  of  a  2-in.  centrifu: 
pump  and  2-in.  pipe  line,  which  never  clogs.  As 
interesting  example  of  hit-or-miss  trials  in  flotati 
it  is  reported  that  the  flotation  machine  at  times  fai 
to  make  a  froth,  and  no  reason  could  be  found.  Vari 
reagents  were  tried,  with  varying  success,  until  .some 
tried  a  small  amount  of  spent  carbide  from  the  mini 
lamps.  This  is  said  to  have  been  an  unfailing  reoM 
causing  the  froth  to  form  quickly. 

These  two  are  the  only  mills  that  are  operating  steai 
in  this  district.   The  Barstow  mill,  as  usual,  will  ope 
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this  summer,  when  water  from  the  gulch  becomes  avail- 
able from  melting  snow.  High-grade  gold  ore  will  be  han- 
dled during  the  summer.  The  Red  Mountain  Mines  Co. 
will  probably  operate  a  small  mill  later  in  the  year  at 
the  old  Genessee  mine.  The  Gold  Crown  mill,  at  Ouray, 
which  was  remodeled  and  put  in  good  condition  last 
autumn,  for  the  purpose  of  treating  a  variety  of  ores 
as  a  custom  plant,  may  be  started  this  summer,  as  well 
as  the  mill  of  the  Vernon  Mining  Co.  at  Ironton,  under 
the  same  management. 

The  Ouray  Con.  M.  and  R.  Co.  is  finishing  a  new 
mill  at  Ironton.  This  is  the  only  mill  so  situated  that 
it  can  serve  the  Ironton  district,  and  it  is  expected 
that  its  operation,  as  a  custom  plant,  will  stimulate 
mining  in  that  region.  The  plant  is  well  designed,  as 
•I  one-mineral  mill,  including  classification,  coarse 
tables,  and  fiotation,  with  regrinding  and  further  con- 
:entration  if  necessary.  The  same  company  plans  to 
operate  the  old  Treasury  mill,  at  Red  Mountain,  late 
in  the  year,  on  ore  from  the  National  Belle. 

SiLVERTON  District 

The  Silverton  district  has  been  retarded  more  than 
iny  of  the  others  because  of  general  conditions, 
jspecially  the  epidemic  of  influenza,  but  seems  to  be 
'coming  back"  as  well  as  the  other  districts.  Practically 
ill  milling  operations  have  been  in  the  mills  close  to 
Silverton.  A  year  ago  the  A.  S.  and  R.  Co.  operated  a 
dotation  plant  at  the  company's  Durango  smeltery,  in 
in  experimental  way,  principally  on  San  Juan  concen- 
:rates,  but  has  not  continued  this  work  recently. 

At  present  the  Iowa-Tiger  mill  is  operating;  the  Gold 
King  is  making  extensive  improvements  and  practically 
juilding  a  new  mill;  the  North  Star  mill  will  probably 
DC  in  operation  later,  and  the  Contention  property  has 
5een  taken  over  by  new  interests,  with  the  expectation 
)f  doing  considerable  mill  improvement,  as  well  as  of 
jperating  the  mill.  Flotation  in  combination  with  table 
loncentration  is  generally  practiced. 

The  most  interesting  mill  operation  in  the  district, 
f  not  in  the  whole  San  Juan,  is  the  mill  of  the 
junnyside  M.  and  M.  Co.  This  company  bought  the 
amous   Sunnyside   mine   some  time   ago   and   spent  a 

frge  sum  of  money  in  equipping  both  mine  and  mill, 
he  plant  was  put  in  operation,  but  great  difficulty  was 
"  experienced    on    account    of    the    labor    supply.      Last 
riarch,  when  conditions  were  improving,  the  entire  mine 
'ilant  burned.     Construction  of  new  plant  has  begun, 
nd  it  is  expected  that  the  mill  will  resume   in  three 
r  four  months. 
The  ore  is  the  usual  San  Juan  sulphides,  intimately 
*  nixed    with    a    quartz    and    rhodonite    gangue.      The 
hodonite  is  abundant,  the  ore  having  the  average  con- 
ent  of  7^/c  manganese.     The  process  is  straight  flota- 
ion,  with  selection  into  lead  and  zinc  concentrates,  most 
f   the   pyrite   going   into   the   lead   concentrate.      The 
uccess  of  selective  flotation  at  this  plant  has  attracted 
nuch   interest.     The  capacity  of  the  mill  is  500  tons, 
T^'ith  the  following  flowsheet: 

Xo.  6  Gates  gyratory  crushers  at  mine  to  3  in.;  Trenton 

able   tram    16,000   ft.   to   mill;    Merrick   weightometers   to 

'hree  30-ft.   cylindrical  steel  bins,  4000-ton  capacity;   8  by 

J  -ft.  Marcy  mills,  closed  circuit  6-ft.  Dorr  classifiers  to  28 

jjiesh,  with  40'7c   through  200  mesh;  5  by  14-ft.  tube  mills 

nd  a  5  by  8-ft.  ball  mill,  closed  circuit  with  classifiers,  to 

8  mesh,  with  65  to  lO'^/c  through  200  mesh;  lead  flotation 

n  14-cell  M.   S.  machine,  eight  standard  and  six   Hebbard 

S  ub-aerated   cells — producing  final   lead.     Zinc   flotation    in 

>  9-cell  standard   M.   S.  machine    (both   M.   S.  machines  24 


in. )  ;  the  lead  concentrate,  zinc  concentrate,  and  tailing  pass 
to  six  tables,  which  make  no  cuts,  but  are  used  simply  as 
pilots,  though  not  used  continuously.  Final  tailing  to  two 
40- ft.  Dorr  thickeners  for  water  recovery  in  winter;  the 
two  concentrates  to  separate  Dorr  thickeners;  thence  to 
Portland  filters;  thence  to  steel  bins,  and  by  gravity  to 
railroad  cars. 

The  gross  recovery,  figured  on  the  value  of  all  metals 
recovered,  is  90  to  92 f;^.  The  Marcy  mill  requires  2i 
lb.  of  chrome-steel  balls  and  0.7  lb.  manganese-steel 
liners  per  ton  ground,  and  200  hp.  when  one  mill  is 
grinding  350  tons  per  day.  In  the  tube  mills  selected 
rhodonite  from  the  mine  is  used  in  an  amount  equal 
to  twice  as  much  as  would  be  required  if  imported 
pebbles  were  used.  The  5  by  8-ft.  ball  mill  uses  2-in. 
manganoid  balls  and  grinds  50 Sc  more,  with  35 ^p  more 
power,  than  the  tube  mills  using  rhodonite,  but  the 
tube  mills  are  favored  on  account  of  costs.  The  first 
head  sample  is  taken  automatically  from  the  tube-mill 
overflow.  The  concentrate  plant  is  built  large  enough 
to  handle  all  the  concentrate  on  one  shift,  thus  allowing 
longer  settling  and  thickening  in  the  Dorr  apparatus, 
with  the  result  of  lower  moisture  content.  The  lead 
concentrate  is  discharged  from  the  thickeners  at  35 "^o 
moisture  and  from  the  filters  at  6K^  ;  the  zinc  con- 
centrate at  40 ^f  and  7i%  respectively.  These  moistures 
are  so  satisfactory  that  the  drier  bought  for  the  con- 
centrates is  not  used. 

The  total  power  used,  including  the  crushing  plant, 
when  handling  550  tons  per  day,  is  900  hp.  The  lead 
concentrate  assays  50%  lead  and  13^r  zinc;  the  zinc 
concentrate,  50'^^  zinc  and  6^r  lead.  The  normal  mill 
crew,  excluding  the  crushing  and  concentrate  handling 
plants,  is  five  men  per  shift,  including  a  shifter. 

Fine  Crushing  in  Idaho 

According  to  a  preliminary  report  recently  issued  by 
the  Bureau  of  Mines  on  the  mining  districts  of  Idaho, 
in  order  to  crush  material  such  as  middlings  and  tail- 
ings from  jigs  and  tables  to  a  size  suitable  for  table 
concentration  and  for  flotation,  some  t>-pe  of  pebble  or 
ball  mill  is  generally  used.  Both  cylindrical  and  conical 
types  are  used  in  the  mills  of  the  district,  and  both 
types  are  found  in  some  mills. 

The  ore  in  the  ball  mills  is  crushed  wet,  the  mixture 
varying  from  about  two  parts  of  ore  to  one  part  of 
water  to  one  part  of  ore  to  two  parts  of  water.  It  is 
believed  that  the  lower  water  content  would  result  in 
more  efficient  crushing  in  the  long  run,  depending,  of 
course,  upon  the  amount  of  slimes  the  mill  man  desires 
to  produce.  In  general,  more  water  is  required  for  a 
granular  product  than  for  the  production  of  a  slime. 
Also,  the  proportion  of  water  used  has  considerable  ef- 
fect on  the  capacity  of  the  ball  or  tube  mill. 

However,  each  individual  problem  must  be  worked  out 
to  obtain  the  greatest  crushing  efficiency  in  the  ball 
mills,  according  to  the  conditions  of  operation  and  the 
kind  of  product  desired. 

Ball  or  tube  mills,  when  used  for  fine  crushing,  are 
usually  in  closed  circuit  with  classifiers,  the  oversize 
being  returned  to  the  tube  mill  and  the  overflow  either 
passing  to  Dorr  thickening  tanks  for  flotation  or  to 
cones  or  hydraulic  classifiers  for  subsequent  treatment 
on  tables.  The  sizes  of  cylindrical  ball  mills  commonly 
used  are  5  by  5,  5  by  10,  and  6  by  14  ft.;  the  conical 
type  of  Hardinge  mills  are  usually  6  ft.  by  22  in., 
although  smaller  and  larger  sizes  are  found  in  some  of 
the  mills. 
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Shafting  and  Belting 

By  ROBERT  S.  LEWIS* 


Associated  with  data  relating  to  the  design  of  belts 
and  shafting  to  be  used  in  ore-dressing  and  milling 
plants  there  is  a  confusing  superabundance  of 
formulas,  charts,  and  rules,  from  the  use  of  which 
widely  divergent  results  may  be  obtained.  In  this 
article  the  author  has  attempted  to  select  the 
sm.allest  number  of  reliable  formulas  and  charts 
that  ivould  solve  the  problems  ordinarily  encoun- 
tered. The  mathematical  analysis  of  the  design 
of  shafting  is  entirely  satisfactory.  However,  the 
mathematical  analysis  of  the  action  of  belting  is 
impossible  without  making  assumptions  regarding 
the  value  of  certain  quantities,  and  these  con- 
clusions must  rest  on  experimental  data  if  the 
formulas  derived  are  to  be  of  practical  applica- 
tion. The  data  on  belting  that  are  included  in  the 
following  paper  seem  to  he  the  most  reasonable 
combination  of  theory  and  practice  that  is  ivar- 
ranted   bii    the   present   knoiiiedcie    of   the   subject. 


THE  numerou.«  and  long  linei*  of  shafting,  all 
driven  by  a  .single  prime  mover,  vv^hich  were  so 
common  in  milling  plants  of  earlier  design,  have 
been  greatly  reduced  in  number  in  modern  installations 
by  the  introduction  of  the  individual  motor  drive  for 
machine.^.  However,  the  proper  diameter  of  shafts  and 
the  spacing  of  bearings  are  still  important  que!?tions, 
a-s  is  shown  by  the  excessive  vibration  and  not  infre- 
quent breakage  of  shafting  in  mills  of  comparatively 
recent  design 

Few  .shafts  are  subjected  only  to  simple  twisting. 
Pulleys  and  gears  exert  a  lateral  pressure  on  shafts  and 
often  cause  severe  bending  stresses.  As  the  direction 
of  the  line  of  action  of  these  forces  remains  fixed,  it  is 
plain  that  during  one  revolution  of  a  shaft  the  stress  at 
any  point  will  change  from  maximum  compression  to 
maximum  tension.  Moreover,  the  operation  of  such 
machines  as  crushers,  ball  mills,  and  rolls,  which,  of 
necessity,  make  irregular  demands  on  the  power  .supply, 
throws  a  rapidly  fluctuating  intensity  of  load  upon  the 
power-transmission  machinery.  For  these  reasons, 
shafting  should  be  made  of  tough  and  ductile  m;»terial, 
well  adapted  to  withstand  shock  and  severe  service. 

Wrought  iron  was  formerly  often  used  for  shafting 
in  mill  operation,  especially  in  the  manufacture  of  the 
camshafts  for  stamp  mills,  but  its  tendency  to  crys- 
tallize and  break,  the  high  co.^t  of  manufacture,  and  its 
lesser  strength  have  led  to  its  replacement  by  steel. 
Bessemer  steel,  of  the  so-called  "mild  grades,"  is  suf- 
ficiently tough  and  ductile  to  be  suitable  for  ii.se  as 
shafting.  It  is  now  the  most  widely  used  material  for 
this  purpose.  Openhearth  steel  is  more  uniform  and 
reliable  than  bessemer  steel,  and  is  often  specified  for 
important  parts  of  certain  machines,  such  as  spindles 
for  machine  tools  and  armature  and  engine  shafts.  In 
the  case  of  automobiles  and  marine  engines,  where  great 
strength  and  toughness  are  desired,  special  alloy  steels, 
such  as  those  containing  nickel,  tungsten,  manganese. 


chromium  or  vanadium,  are  used.  These  alloys  are 
more  e.xpensive  than  common  grades  of  steel,  and. 
though  stronger,  they  have  no  greater  rigidity. 

Classified  according  to  the  method  of  manufacture, 
.shafting  i.«  known  either  as  cold-rolled  or  turned. 
Turned  shafting  is  made  by  rolling  the  hot  steel  ingot 
to  a  diameter  about  ,',.  in.  larger  than  that  of  the  finished 
shaft.  It  is  then  placed  in  a  lathe,  turned  down  and 
jjolished  to  exact  size.  Large  shafts  are  forged  from  an 
ingot  and  then  finished  by  turning.  Turned  shafting 
is  used  for  high-grade  machinery,  where  great  accuracy 
of  size  is  required.  In  the  cold-rolling  process,  the  hot 
ingot  is  first  rolled  in  the  manner  just  described,  after 
which  it  is  treated  with  acid  to  remove  the  adhering 
scale.  It  is  then  passed  cold  through  special  rolls  under 
heavy  pressure.  No  .scale  is  formed  by  this  cold  rolling. 
The  finished  shaft  has  a  bright,  smooth,  and  hard  sur- 
face and  is  accurate  in  diameter.  The  elastic  limit  and 
ultimate  strength  of  the  steel  are  increased,  but  its 
ductility  is  decreased.  Most  of  the  shafting  used  for 
power-transmitting  purposes  is  made  by  this  process. 
The  sizes  carried  in  stock  by  manufacturers  range  from 
j\-in.  to  .5-in.  diameter  by  increments  of  ^\^_  in.,  and 
in  lengths  from  1  to  24  ft.,  the  larger  sizes  being  madt 
to  order. 

The  weight  of  steel  shafting  may  be  calculated  with 
sufficient  exactness  for  all  practical  purposes  by  tht 
formula : 

W  =  2.67  d-  L  (1) 

Where,  11'  =  weight  in  pounds. 
d  =  diameter  in  inches. 
L  =  length  in  feet. 

Wrought-iron  shafting  averages  in  weight  about  2""^ 
lighter  than  steel. 

Shafting  may  be  subjected,  depending  upon  its  use 
to  simple  bending,  simple  twisting,  combined  bendinf 
and  twisting,  or  combined  twisting  and  compression.  Ir 
instances  of  simple  bending  (without  twisting)  the  shaf 
may  revolve,  as  in  the  case  of  a  car  axle;  or  it  may  b» 
stationary,  as  when  used  as  the  shaft  for  a  crane  oi 
hoisting  drum.  If  the  external  and  internal  bendin{ 
moments  are  equated  and  reduced  to  the  lowest  terms 
the  following  formula  for  simple  bending  is  obtained 
10.2  i»/  ^2 


(/'  = 


^ 


•I'rofeMor  of  Mining.  University  of  Utah.  Salt   Lake  City 


Where,  d  =  diameter  in  inches. 

.1/  =  external  bending  moment  in  inch-pounds 

S  =  safe  unit  bending  stress  in  pounds  pe 

square   inch. 

Mild  steel  used  for  shafting  has  an  elastic  limit  o 
approximately  35,000  lb.  per  sq.in.  Using  a  factor  o 
safety  of  from  5  to  10,  the  value  of  S  would  range  fron 
7000  to  sr^OO  lb.  per  sq.in.  For  calculating  the  deflec 
tion  of  such  a  shaft,  the  coefficient  of  elasticity,  £", 
taken  as  29,000,000,  and  the  deflections  are  determine" 
in  the  same  manner  as  for  round  beams. 

A  long  shaft  carrying  a  pulley  at  each  end,  or  witl 
several  pulleys  close  to  bearings,  is  often  considered  a 
being  subjected  to  simple  twisting  only.  Though  thi 
assumption  may  be  safe  enough  for  light  loads,  shaft 
transmitting  large  amounts  of  power  and  carrying  larg 
pulleys  should  bo  designed  to  withstand   both  twistin; 
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and  bending  stresses.     For  round   shafts,   considering 
twisting  only,  the  following  formula  applies : 


T=PXR  =  Mt  = 


3.1416  d'  St 


or  d' 


5.1  T 


(3) 


16  "'  "■  St 

Where,  T  =  applied  twisting  moment  in  inch-pounds. 
P  =  load  in  pounds  applied  at  end  of  arm  R. 
R  =  length  of  lever  arm  in  inches. 
Ml  ■-=  internal  torsional  or  twisting  moment  in 

inch-pounds. 
St  =-  safe  unit  shearing  stress  in  pounds  per 

square  inch. 
d  =  diameter  of  shaft  in  inches. 
Expressing  T  in  terms  of  horsepower,  hp.,  and  revolu- 
;ions  per  minute,  n, 

^  ^  63,030  hp. 


nd  substituting  in  (3), 
d'  = 


321,000  hp. 

n  St 


(5) 


ber  of  values  of  C,  corresponding  to  125,  75,  and  50  in 
the  equations  stated.  The  .solution  given  is  for  16  hp. 
at  150  r.p.m.,  and  shows  that  for  C  =  100,  a  2Y\f-in. 
shaft  would  be  required.  The  diameter  of  shafting  is 
always  given  in  the  nearest  sixteenth  of  an  inch. 

Though  shafts  may  be  strong  enough  for  the  work 
they  are  to  do,  they  may  not  have  sufficient  torsional 
stiffness  to  prevent  considerable  twisting  or  winding  up 
of  the  shafts  around  their  own  a.xes.  This  is  of  no 
practical  importance  for  the  common  conditions  of 
power  transmission,  but  it  is  of  importance  in  the  case 
of  machine  tools  which  are  doing  careful  work,  as  there 
mu.st  be  no  lagging  in  the  operation  of  the  machine. 
Several  authorities  state  that  the  angular  deflection 
should  not  be  permitted  to  exceed  0.08°  per  ft.  of  length 
of  shaft.  The  requisite  stiffness  is  obtained  by  using 
the  following  formula  to  design  the  shaft  diameter. 

^-4.6#  (9) 


JZ?J'^zr22ef}er.s  o^S/^a/'f'.s.      .e  .7  .8 .» i         15      a  3      4     s    6  r  a  a  1 

TH.XRT  1.      SH.\FT  DIAMETERS  FOR  GIVEN  HORSEPOWERS  AND  SPEEDS 


Practical  experience  has  indicated  how  this  formula 
ay  be  modified  to  apply  to  shafting  that  is  working 
ider  different  conditions  of  operation.  Several  manu- 
cturers  recommend  the  values  of  St  given  below. 
For  well-supported  head  shafts,  carrying  main  driv- 
g  pulleys,  sheaves,  or  gears,  and  transmitting  heavy 
ads,  St  =  2600  and 

125  hp. 


d'  = 


(6) 


For  regular  line  shafts,  supported  on  bearings  every 
ft.,  St  =  4300  and 

75  hp. 


d'  = 


(7) 


For  light-duty  line  shafts  supported  on  bearings  every 
to  10  ft.,  St  =  6400  and 

50  hp. 


d'  = 


(8) 


Different  designers  will  use  other  values  of  Si  than 
ose  given  above,  in  accord  with  the  refinement  of  cal- 
lation  that  they  wish  to  make,  but  the  values  stated 
e  conservative  rather  than  otherwise.  Chart  1,  taken 
Dm  the  catalog  of  the  Robins  Conveying  Belt  Co., 
ves  a  quick  graphic  solution  of  the  problem  for  a  num- 


(9a) 


The  torsional  deflection  of  any  shaft  may  be  found  by 
the  formula : 

584  TL 
"  -  -d^^Et 
Where 

L  =  length  in  inches  of  shaft. 
d  =  diameter  of  shaft  in  inches. 
T  =  twisting  moment  in  inch-pounds. 
0  =  angle  of  deflection  in  degrees. 
Et  =  torsional  coefficient  of  elasticity,  commonly  taken 

as  12,000,000. 
In  case  a  shaft  carries  large  pulleys  or  gears,  its 
strength  in  regard  to  bending  should  be  investigated. 
Formula  (6)  will  give  a  diameter  that  is  sufficiently 
safe  for  nearly  all  cases,  but  for  extra  heavy  loads  it  is 
necessary  to  take  both  twisting  and  bending  moments 
into  consideration.  There  are  several  formulas  in  use 
which  combine  these  two  moments.  A  convenient  one. 
especially  in  the  graphic  form  shown  in  Chart  2,  is 
given  by  J.  H  Barr'.  The  bending  and  twisting  mo- 
ments are  combined  into  a  single  moment  called  the 
equivalent    twisting    moment.       This    moment    is    con- 
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sidered  as  causing  the  same  unit  stress  in  the  shaft  as 
would  be  set  up  by  the  separate  bending  and  twisting 
moments  acting  together. 

M,  =  M  4-  V^'  +  yP,  (10) 

WTiere 

iVr  =  equivalent  twisting  moment. 
Af.=  applied  bending  moment. 
Ml  =  applied  twisting  moment. 

SIMM    TdlSTltv:.  WMIS:  M  UJ  '.AlCNT  TmSTINO  MOMOlT 
Stole  » 

10        U        17  •     15       r 


DliWETERS    Of  SMWTS   LXtR  K101"6  K«0  TnSTlTIC,  MOMENTS 


CHART  2.     DIAMETERS  OF  SHAFTS  UNDER  BENDIXG  AND 
TWISTING  MOMENTS 

The  equivalent  twisting  moment,  Me,  can  now  be  sub- 
stituted for  either  Mt  or  T  in  one  of  the  forms  of  Equa- 
tion (3),  and,  assuming  a  value  for  St,  the  equation  can 
be  solved  for  the  value  of  d.  As  T  and  Mt  have  the 
same  numerical  value,  Equation  (4)  gives  the  value  of 
Mt,  and  the  applied  bending  moment,  M,  must  be  found 
by  calculations  to  be  explained  later.  Chart  2  may  be 
utilized  in  several  ways,  as  follows: 


twisting  moment  and  fiber  stress :  Erect  perpendiculars 
from  scales  A  and  B  at  the  points  corresponding  to  the 
given  values  and  find  their  intersection.  If  this  comes 
on  a  diagonal,  the  required  shaft  diameter  is  given  at 
once.  If  the  point  does  not  fall  on  a  diagonal,  the  re- 
quired diameter  may  be  found  by  interpolation. 

2.  To  find  the  intensity  of  stress  for  a  given  shaft 
and  twisting  moment:  From  the  given  twisting  mo- 
ment on  Scale  ^1,  drop  a  perpendicular  to  the  diagonal 
or  interpolated  point  for  the  given  size  of  shaft.  Then 
pass  horizontally  to  cut  Scale  B.  This  point  gives  the 
desired  intensity  of  fiber  stress. 

3.  To  find  the  twisting  moment  that  will  produce  a 
given  fiber  stress  in  a  shaft  of  a  given  diameter:  From 
the  fiber  stress  on  Scale  B  pass  horizontally  to  the 
diagonal,  or  interpolated  point,  of  the  given  shaft  diam- 
eter. Then  go  vertically  to  cut  Scale  A.  This  point 
gives  the  desired  twisting  moment.  Use  the  proper 
value  of  scale  divisions  according  to  the  size  of  shaft 
gi^fen. 

4.  To  find  the  required  diameter  of  a  shaft  for  a  given 
bending  moment  and  intensity  of  fiber  stress:  Multiply 
the  bending  moment  by  2,  use  this  result  to  enter  Scale 
.4,  and  proceed  as  under  1. 

5.  To  find  the  intensity  of  fiber  stress  in  a  shaft  of 
given  diameter  under  a  given  bending  moment:  Multi- 
ply the  bending  moment  by  2  and  proceed  as  under  2, 
above. 

6.  To  find  the  bending  moment  in  a  shaft  of  given 
diameter  when  the  fiber  stre-ss  is  known:  Proceed  as 
under  3,  above.  Divide  the  moment  thus  found  by  2  and 
the  result  gives  the  desired  bending  moment. 

7.  To  find  the  diameter  of  a  shaft  for  combined  bend- 


-^^^^-^ 


'5  no.  I 

DIAGRA.M.MATIC  METHOD  OF  DETERMINING  BENDING  MO.MENTS  OF  SHAFTING 


Scale  B  always  has  the  same  value  for  each  division, 
namely  1000  lb.  per  sq.in.  Scale.i  A  and  C  must  each 
have  the  same  value  per  divi.<*ion,  but  this  value  may 
vary  with  conditions,  being  100,  1000,  or  10,000,  as  the 
case  demands.  Thus,  the  readings  on  scales  A  and  C 
for  the  first  position  of  the  fompas.ses  may  be  300  and 
400,  3000  and  4000,  or  30,000  and  40.000  respectively. 
The  three  sets  of  shaft  diameters  given  on  the  diagonal 
lines  correspond  with  the  low,  medium,  or  high  values 
taken  for  the  scale  divisions.  The  range  of  the  chart 
may  be  increa.sed  by  taking  the  divisions  as  equal  to 
100,000  or  1.000,000  inch-pounds.  Then  the  lowest  and 
intermediate  values  of  shaft  diameters  should  be  multi- 
plied by  10  to  give  corresponding  results. 

1.  To  find  the  required  diameter  of  a  shaft  for  a  given 


ing  and  twisting  moments:  Lay  out  the  bending  mo- 
ment on  Scale  A  as  outlined  for  the  twisting  moment! 
under  1.  Lay  out  the  twisting  moment  on  Scale  C,  usinff 
the  same  value  per  division.  Set  compasses  or  divider* 
to  the  length  between  the.se  points  (3-4  on  the  chart) 
and  pivot  the  dividers  on  Scale  A  to  cut  a  new  point 
further  out  on  this  scale,  as  at  8.  This  gives  the  valu« 
of  the  combined  moments.    Then  proceed  as  under  1. 

8.  To  find  the  fiber  stress  for  a  given  shaft  acte( 
upon  by  combined  bending  and  twisting  moments:  Fin( 
the  equivalent  moment  as  under  7.  Then  find  the  fib« 
stress  as  outlined  under  2. 

A  method  of  determining  the  bending  moment  for  i 
.•ihaft  is  as  follows: 

In  Fig.  1  a  shaft  is  supported  by  bearings  at  Af  an 
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N  and  carries  two  pulleys.  The  directions  of  the  pull 
of  the  belting  are  shown  in  Fig.  2.  The  horsepower 
and  number  of  revolutions  per  minute  for  each  pulley 

being  known,  it  appears  that  from  (4)   T  =  63,030  -^ 

and  from  (3)  T  =  Mt  =  P  X  R  =  W  X  r,  (W  X  r 
will  be  less  than  P  X  K  if  all  the  power  applied  at  P  is 
not  taken  off  at  W,  but,  in  any  case,  the  actual  horse- 
iwwer  transmitted  by  the  smaller  pulley  is  known) ,  from 
which  the  values  of  P  and  W  are  easily  found.  But  P 
and  W  are  the  net  belt  pulls.  If  T,  is  the  total  tension 
in  the  tight  side  of  a  belt,  and  T,  is  the  total  tension  in 
the  slack  side  of  the  belt,  the  net  pull  is  Tj  —  T,. 
Now,  the  total  pull  exerted  on  the  shaft  by  the  belt 
is  obviously  T,  -f-  T.  and  this  is  much  greater  than 
the  net  pull.  Without  discussing  here  the  question 
of  belts,  the  average  relation  between  the  tensions  in 
usual  cases  of  power  transmission  has  been  given 
as  r,  =  2T„  which  makes  T,  +  T,  =  S  times  the 
net  pull.  Therefore  P  and  W  should  be  multiplied 
by  3  to  get  the  total  pull  causing  deflection  of  the  shaft. 
The  relation  between  tensions  is  meant  to  be  an 
average  figure,  and  it  is  not  intended  that  this  value 
should  be  considered  as  a  fixed  and  invariable  one. 
However,  it  will  give  a  more  reasonable  diameter  of 
shaft  than  if  the  net  pull  is  used  in  the  designing. 

The  bending  moments  caused  by  these  forces  should 
be  calculated  by  the  formulas  for  the  bending  moments 
for  beams  which  are  to  be  found  in  nearly  all  engineer- 
ing handbooks.  The  most  complete  set  of  tables  is  pub- 
lished in  Machivery's  Handbook  and  deserves  special 
mention  because  of  its  completeness.  The  general  ex- 
pression for  the  maximum  bending  moment  caused  by 
Wab 


single  load  is  M  ^ 


where  W  is  the  load  in 


pounds,  a  and  h  are  the  distances  from  load  to  supports, 
and  L  is  the  span,  expressed  in  inches.     For  the  two 

W 
pulleys,  then,  — 


(6  +  c)       J-  P  X  c  V   (a  +  6) 
and 


L  """  L 

represent  the  maximum  bending  moments.  Construct 
the  moment  diagram  for  each  pulley  by  laying  off  J-S 
and  K-T  perpendicular  to  the  axis  of  the  shaft  and  rep- 
resenting the  value  of  the  bending  moments  to  some  con- 
venient scale.  Connect  the  points  S  and  T  with  the 
bearings  M  and  A^.  The  span  of  the  shaft  is  measured 
to  the  center  of  the  bearings.  Then,  M-S-N  is  the  mo- 
ment diagram  for  the  smaller  pulley  due  to  W,  and 
N-T-M  is  the  moment  diagram  for  the  larger  pulley  due 
to  P.  Also,  J-C  and  K-D  are  the  moments  caused  at  the 
center  of  one  pulley  by  the  force  acting  upon  the  other 
pulley,  and  the  total  moment  at  each  pulley  is  the  sum 
of  its  own  moment  and  the  moment  caused  by  the  other 
pulley.  It  is  evident  that  the  greater  combined  moment 
is  at  the  smaller  pulley,  but  these  moments  cannot  be 
directly  added,  as  their  lines  of  action  differ  in  direc- 
tion. They  must  be  combined  by  vector  addition.  In 
Fig.  3,  J-C  and  J-S  are  the  two  moments,  drawn  to  scale 
and  parallel  to  the  forces  P  and  W.  Their  geometrical 
sum  in  magnitude  and  direction  is  C-S.  (To  avoid  pos- 
sible confusion,  it  should  be  noted  that  this  C-S  is  not 
the  same  as  the  distance  C-S  in  Fig.  1.)  This  bending 
moment  is  now  combined  with  the  applied  twisting  mo- 
ment due  to  P  in  the  manner  explained  under  7  for 
Chart  2. 

To  prevent  excessive  vibration,  the  limit  of  lateral  de- 
flection is  often  placed  at  0.01  in.  per  ft.  of  shaft.    The 


handbooks,  referred  to  above,  give  formulas  for  cal- 
culating deflections.  For  shafting,  the  value  of  the  co- 
efficient of  elasticity  for  bending  should  be  taken  at 
29,000,000  and  the  moment  of  inertia,  /,  is  0.0491  d'. 
The  deflection  curve  for  each  pulley  should  be  plotted, 
and  the  two  deflections  should  then  be  combined  by 
vector  addition  in  the  same  manner  as  explained  for 
bending  moments.  If  the  total  calculated  deflection  is 
greater  than  0.01  in.  per  ft.  of  shaft,  the  diameter  must 
be  increased.  To  minimize  bending  stresses,  pulleys 
should  be  placed  as  close  as  possible  to  the  bearings. 

The  effect  of  keyseats  in  a  shaft  has  been  studied  by 
Prof.  H.  F.  Moore',  who  found  that  the  ultimate  strength 
of  a  shaft  with  keyseats  is  practically  the  same  as  for 
a  solid  shaft,  irrespective  of  the  length  of  the  keyseats, 
but  the  elastic  strength  of  a  shaft  with  keyseats  is 
noticeably  affected.    He  proposes  the  following  formula : 

A;  =  1.0  +  O.iic  +  O.lh.  (11) 

Where 

k  =  ratio  of  angle  of  twist  of  a  shaft  with  key- 
ways  to  angle  of  twist  of  a  similar  shaft 
without  keyways. 

to  =  width  of  keyway  divided  by  diameter  of  shaft. 

h  =  depth  of  keyway  divided  by  diameter  of  shaft. 

In  general,  keyways  are  about  one-quarter  of  the 
diameter  of  the  shaft  in  width,  and  their  depth  is  from 
five-eighths  to  three-quarters  of  the  width. 

Keyseating  tends  to  spring  a  shaft  out  of  line,  and 
this  is  especially  true  for  cold-rolled  shafting,  which  has 
a  tough  outer  skin.  Manufacturers  usually  straighten 
all  shafts  up  to  6-in.  diameter  after  keyseating.  Larger 
sizes  are  keyseated  and  then  turned  to  size.  Shafting 
can  be  straightened  by  bending  slightly,  over  a  support, 
in  a  direction  opposite  to  that  in  which  the  shaft  is 
sprung,  and  then  striking  with  a  sledge  on  the  upper 
part  of  the  shaft.  This  stretches  the  metal  and 
straightens  the  shaft.  The  striking  must  be  carefully 
controlled,  as  it  can  easily  be  overdone.  To  protect  the 
surface  of  the  shaft  from  injury,  the  blows  of  the  sledge 
may  be  made  to  fall  on  a  piece  of  metal,  of  proper  curva- 
ture, placed  on  the  shaft. 

The  power  lost  through  friction  in  bearings  cannot 
be  satisfactorily  estimated  by  any  formula.  Kent'  states 
that  the  friction  loss  in  line  shafts  ranges  from  3.3  to 
11.4%,  with  5%  as  an  average.  Published  data  from 
tests  show  losses  ranging  from  40  to  75%.  These  large 
losses  occur  in  factories  having  long  lines  of  shafting 
driven  by  a  single  prime  mover.  Tight  belts  throw  an 
undue  strain  on  bearings,  and  the  settling  of  hangers 
throws  a  shaft  out  of  alignment.  Such  conditions  are 
doubtless  the  cause  of  a  large  part  of  the  losses  just 
mentioned.  The  use  of  individual  drives  has  greatly 
reduced  the  length  of  shafting  driven  by  a  single  prime 
mover,  and  for  shafting  that  is  kept  in  good  alignment 
and  making  use  of  ring  oiling  bearings,  the  fractional 
losses  should  not  exceed  the  figures  given  by  Kent. 
Practically  no  data  have  been  published  on  the  subject  of 
friction  loss  in  shafting  in  milling  plants,  but  this  would 
seem  to  be  an  interesting  question. 

Notes  on  Belting 

In  Fig.  4,  let  the  belt  be  running  in  the  direction 
indicated,  and  let  T,  be  the  total  tension  in  the  tight 
or  driving  side  and  T,  be  the  tension  in  the  slack  side  of 
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the  belt.  Then  the  net  effective  tension  for  transmitting 
power  is 

T  =  T,  —  r,  (12) 

For  a  belt  at  rest  the  tension  is  considered  to  be  uni- 
form throughout  the  length  of  the  belt  and  is  called 
the  initial  tension,   T... 

The  early  conception  of  the  operation  of  belts  was  that 
the  sum  of  the  tensions  T,  and  T,  remained  constant  at 
all  speeds,  and  the  following  formula  for  the  relation 
of  these  tensions  was  derived, 

r,/r,  =  lo""""'"'  (13) 

where, 

/=  the  coefficient  of  friction. 

o wangle  of  contact  in  degrees  of  belt  on  smaller 
pulley. 

It  was  found  by  sliding  a  leather  belt  over  stationary 
pulleys  that  the  coefficient  of  leather  on  iron  was  approx- 
imately 0.42.     Under  the.'ie  conditions  the  problem   oi 


FIG.    4.      DIAGRAM  SHOWING  DIRECTION  OF  BELT 
DRIVE   .\ND  TENSION.'^ 

belt  design  appeared  to  be  simple.  The  horsepower  to 
be  transmitted  being  known,  the  net  or  effective  pull 
could  be  found  from  equations  (3)  and  (4).  The  value? 
of  /  and  a  were  calculated  and  substituted  in  Equation 
(13).  Then  from  Equation  (12)  the  values  of  T,  and 
r,  could  be  found.  The  breaking  strength  of  belt  ma- 
terial was  known,  and  by  using  a  reasonable  factor  of 
safety  it  was  possible  to  determine  the  maximum  ten- 
sion, T,.  to  which  a  belt  should  be  subjected.  However, 
experiments  by  Lewis  and  Bancroft  upset  all  previously 
accepted  ideas  in  regard  to  belting  by  proving  that  the 
sum  of  the  tensions,  T,  and  T,.  did  not  remain  constant, 
but  changed  with  the  condition  of  the  belt  and  pulley 
surfaces,  the  speed  and  slip  of  the  belt,  until,  as  one 
writer  stated,  the  coefficient  of  friction  /  might  as  well 
be  considered  as  t,  because  it  was  such  a  variable 
quantity. 

F.  W.  Taylor'  carried  on  a  series  of  experiments  with 
belts  in  machine  shops.  His  work  covered  a  period  of 
about  nine  years,  and  had  for  its  object  the  securing  of 
the  longest  economic  .service  from  belts  by  running  them 
under  carefully  regulated  ten.sions  and  standardizing 
conditions  of  upkeep  and  repair.  Belts  were  put  on 
pulleys  under  definite  initial  tension  by  means  of  spring 
balance  clamps,  and  were  retightened  to  the  original 
tension  whenever  they  stretched  so  that  they  began 
to  wave  or  flap  or  showed  signs  of  slipping. 

Consider  a  belt  under  an  initial  tension  7*...  As  .soon 
a-s  the  belt  move.^  and  power  is  transmitted,  the  tension 
in  the  tight  aide  of  the  belt  increa.ses  while  that  in  the 
slack  side  decreases,  until  the  difference — the  net  or 
effective  pull—  is  sufficient  to  transmit  the  desired 
horsepower.  It  is  evident  that  the  tension  in  the 
fight  side  of  the  belt  may  be  much  greater  than  the 
initial  tension.  To,  and  that  T,  is  grentor  than  the  ef- 
fective pull  by  T,.  Depending  upon  the  value  of  T, 
the  unit  stress  in  the  tight  side  of  the  belt  may  become 


dangerously  great,  if  the  belt  is  designed  only  for  with- 
standing the  net  or  effective  pull.  Obviously,  a  formula 
for  computing  the  horsepower  of  belting  of  the  form 
hp.  =  effective  pull  in  lb.    -  speed  of  belt  in  ft.  per  min. 

33.000 
gives    no    information    about   the    maximum    stress    to 
which  a  belt  may  be  subjected.    If  modified  to  the  form 

hp.  =  width  of  belt  in  in.  x  thickness  in  in.   ■    safe  pull 

per  sq.  in.  of  belt  X  speed  of  belt 

33,000 
there  is  still  no  way  of  showing  to  what  value  T,  might 
attain.  The  only  certain  point  is  that  a  belt  so  de- 
signed will  be  under  more  than  a  safe  stress.  A  number 
of  formulas  of  this  kind  are  in  use.  They  are  almost 
entirely  empirical  in  nature  and  some  give  widely  di- 
vergent answers. 

Taylor  used  the  records  of  initial  tension,  power 
transmitted,  and  life  of  belts  as  data  for  calculating  the 
approximate  working  tensions  to  which  the  belts  had 
been  subjected,  and  he  then  formulated  certain  recom- 
mendations for  installing  leather  belts.  He  suggests 
from  4000  to  4500  ft.  per  min.  as  the  beat  speeds  for 
belts.  The  distance  between  shafts  should  be  from  20 
to  25  ft.  Not  less  than  a  12-in.  pulley  should  be  used 
for  double  belts.  The  minimum  pulley  diameters  for 
triple  and  quadruple  belts  should  be  20  and  30  in.,  re- 
.^.pectively.  A  double  leather  belt  should  be  under  an 
initial  tension  of  71  lb.  per  in.  of  width.  With  an  arc 
of  contact  of  180^,  this  tension  will  give  an  effective 
pull  of  about  35  lb.  per  in.  of  width  of  belt.  As  a  gen- 
eral rule,  a  double  belt  1  in.  wide  should  run  at  a  speed 
of  950  ft.  per  min.  to  transmit  1  hp.  Such  a  rule  re- 
quired the  use  of  heavier  and.  therefore,  more  expensive 
belts  than  would  be  used  under  the  old  empirical  for- 
mulas. Whether  a  belt  is  to  give  the  longest  possible 
life  with  the  minimum  of  repairs,  or  is  to  be  operated 
under  the  maximum  stress  that  it  can  bear,  is  a  prob- 
lem that  the  designer  must  solve  in  accordance  with 
the  conditions  imposed.  The  first  condition  involves 
high  first  cost  but  minimum  cost  for  repairs  and  re- 
newals ;  the  second,  least  first  cost  for  belting,  but  high 
cost  for  repairs  and  renewals. 

C.  G.  Earth"  has  made  a  careful  study  of  the  work  of 
former  writers  on  belting,  and  has  proposed  formulas 
and  rules  for  designing  leather  belts.  He  gives  an  ex- 
tensive mathematical  analysis  of  the  question,  starting 
with  Formula  13  as  a  basis  for  calculations.  However, 
he  has  to  make  several  assumptions  in  order  to  reach  his 
conclusions.  The  coefficient  of  friction  is  considered  to 
vary  with  the  l)elt  speed,  or 

•'■    o-^-5-or%  <») 

where  V  is  the  belt  .speed  in  ft.  per  min.  He  states  that 
leather  is  an  elastic  material,  and  recognizes  the  modify- 
ing effect  on  the  tensions  that  centrifugal  force  exerts  in 
a  belt  traveling  at  high  speed.    Thus 


Tr 


(15) 


•Ranklne'a  "Mnrhlnpry   and   MUl  Works."  p.  .I.M 

"TJotes  on  Beltlnit."  Tran*.  Am.  8oc  Mech.  EnBi"  .  VoL  15.  p  JOI 


300  J7 

where 

Tr  =^  loss  in  effective  tension  per  s<i.in.  of  belt  cros>- 

section. 
((•       weight  in  lb.  of  1  cu.in.  of  leather. 
0  =  32.2,  acceleration  due  to  gravity. 
V  =  velocity  of  belt  in  feet  per  minute. 

Tran».   Am 
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10"^ 


(16) 


The  effect  of  centrifugal  force  is  to  lessen  the  effective 
tension  in  a  belt:  consequently,  no  advantage  is  to  be 
gained  from  running  belts  at  speeds  greater  than  about 
4500  ft.  per  minute. 

Equation  13  now  becomes 

f\  -  Tc 

His  further  assumptions  are  that,  for  a  belt  driving 
a  machine,  the  minimum  initial  tension  must  be  such 
that,  when  a  belt  is  doing  its  maximum  amount  of  work, 
the  sum  of  the  tension  in  the  tight  side  of  the  belt  and 
one-half  that  in  the  slack  side  should  equal  240  lb.  per 
sq.in.  of  cross-section  for  all  speeds.  For  countershafts, 
where  it  is  not  convenient  to  retighten  belts  often,  the 
sum  of  the  tensions  should  be  160  lb.  Also,  the  maxi- 
mum initial  tension  to  which  a  belt  should  be  retight- 
ened  as  often  as  it  drops  to  a  minimum,  as  defined 
above,  should  be  320  lb.  for  a  machine  belt  and  240  lb. 
for  a  countershaft  belt. 

Mr.  Barth  has  constructed  an  elaborate  chart  for  the 
solution  of  belt  problems,  from  which  the  following  table 
is  derived. 


less  variation  from  correct  results  than  there  is  varia- 
tion in  the  manufacture  of  belts.  The  best  belt  speed 
is  3000  ft.  per  min.  The  following  formula  may  be 
used  to  find  the  arc  of  contact  on  the  smaller  pulley, 
vihen  the  pulley  diameters  and  distance  between  cen- 
ters are  known : 

(ri  —  r;) 


s  =  180  -  115 


(18) 


where 

6  =  arc  of  contact  in  degrees. 

i\  ^  radius  of  larger  pulley  in  inches. 

r.  =  radius  of  smaller  pulley  in  inches. 

c  =  distance  between  centers  in  inches. 

The  proper  initial  tension  for  belts  is  obtained  by 
shortening  the  exact  measured  length  by  1  in.  for  each 
10  ft.  of  length.  The  width  of  pulleys  for  straight  belts 
up  to  16  in.  wide  should  be  2b%  greater  than  that  of  the 
belt,  for  wider  belts  from  15  to  25%  greater,  and  for 
crossed  belts  30  to  35 ''r  greater.  However,  these  widths 
will  be  considered  extreme  by  those  who  have  been  ac- 
customed to  use  pulleys  only  one  or  two  inches  wider 
than  belts  and  have  found  such  pulleys  to  give  satis- 


TABLE  I.  BELT  FUNCTIONS  DERIVED  FROM  CHART 


-Machine  Belts- 


r,  +  5  r,  =  240  Pounds 


V. 500  1000 

r„ 124  120 

Tc 3 

T. 210  212 

T, 60  54 

r,— r, 1 50  1 58 

T^+T, 270  268 

Horsepower  per  sq.in.  of  section 2 .  27  4.  79 


As  the  data  are  for  1  sq.in.  of  belting,  the  total  cross- 
sectional  area  of  a  belt  is  found  by  dividing  the  required 
horsepower  of  the  belt  by  the  horsepower  transmitted 
per  square  inch  of  section,  as  stated  in  the  table.  The 
thickness  of  the  belt  is  decided  upon,  and  the  width  is 
then  computed  from  the  sectional  area. 

A  mathematical  analysis  of  the  power  of  belting  can- 
not be  made  without  the  aid  of  some  such  assumptions 
as  have  been  given.  These  assumptions  are  reasonable 
averages  based  upon  recorded  experience  with  belts,  and 
the  rules  derived  go  far  toward  placing  the  question  of 
belt  circulations  on  a  more  rational  footing  than  when 
purely  empirical  formulas  are  used  for  designing  belts. 

C.  J.  Morrison'  states  that  experience  with  thousands 
of  leather  belts  over  a  period  of  several  years  in  differ- 
ent factories  indicates  that  the  simple  formula  given 
below  is  entirely  satisfactory  for  designing  belts.  Two 
constants  must  be  known:  the  square  feet  of  belting 
passing  over  the  pulley  in  a  minute  and  the  speed  of  the 
belt  in  feet  per  minute.  These  constants  are  80  and 
3000,  respectively,  for  double  belts,  and  160  and  3000 
for  single  belts.    Then 


154 

139 

114 

80 

269 

274 

282 

294 

9.33 

12.64 

13.8 

12.1 

w  = 


FX  hp.X  180 


(17) 


VXe 
where 

W  :=  width  of  belt  in  feet. 
hp.  —-  horsepower  transmitted. 
F  =  square    feet    of    belt   passing    over   pulley    per 

minute. 
V  =^  speed  of  belt  in  feet  per  minute. 
9  =  are  of   contact  in   degrees   of  belt  on   smaller 
pulley. 
The  assumption  that  the  formula  makes  regarding 
the  angle  of  contact  is  not  strictly  correct,  but  it  has 


— Countershaft     Belts 

T,  +  i  T,  =  160  Pounds 


factory  service.  Pulleys  should  be  crowned  uniformly 
with  a  well-rounded  top,  to  prevent  shifting  of  the  belt 
across  the  pulley  face.  The  usual  crowning  is  from  i\ 
in.  to  J  in.  per  ft.  of  width. 

The  best  leather  for  belts  is  cut  from  the  central  part 
of  the  hide.  Pieces  should  not  be  more  than  4*  ft. 
long,  as  a  greater  length  would  include  the  neck  of  the 
hide,  a  part  that  stretches  easily  and  does  not  make 
good  belts.  The  strips  are  sewed,  cemented,  or  riveted 
together  to  make  a  belt  of  requisite  thickness  and  width. 
Hides  are  tanned  in  different  ways,  the  two  most  com- 
mon being  the  oak-tan  and  the  chrome-tan  processes. 
Chrome-tanned  leather  is  to  be  recommended  where 
there  is  danger  of  the  belt  com.ing  in  contact  with  steam 
or  moisture.  Oak-tanned  leather  is  for  indoor  use, 
where  the  belt  is  protected  from  both  water  and  steam. 
The  chrome-tan  process  is  more  or  less  secret,  but  pro- 
duces a  leather  that  is  very  durable,  because  the  fibrous 
structure  of  the  leather  is  preserved  in  unweakened  con- 
dition. Leutwiler'  states  that  the  ultimate  strength  of 
oak-tanned  leather  ranges  from  3000  to  6000  lb.  per 
sq.in.,  according  to  grade,  but  that  the  ultimate  strength 
of  chrome-tanned  leather  varies  from  7500  to  12,000  lb. 
per  square  inch. 

The  average  weight  of  leather  belting  is  about  0.035 
lb.  per  sq.in.  First-class  leather  belts  should  show  a 
tensile  strength  of  not  less  than  4200  lb.  per  sq.in.  of 
leather  or  at  splice.  The  elongation  should  not  be  more 
than  12.5 '^c  in  2  inches,  1  in.  on  each  side  of  break,  or 
less  than  8^,c  elongation  at  breaking  strain.  When  at 
full  length  a  leather  belt  should  lie  flat  on  the  floor  with 
practically  no  curvature;  otherwise  the  belt  wifl  not  run 
true  on  the  pulleys.  Belts  should  be  well  stretched  be- 
fore using,  so  that  they  will  not  require  taking  up  every 
few  days  after  they  are  first  put  on  the  pulleys. 


19)«. 


"Belts.  Their  Selection  and  Care."  Engineering  MagaA:int,  July 
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Leather  belts  are  classified  as  single,  double,  triple, 
and  quadruple,  according  to  their  variation  in  thickness 
as  compared  with  that  of  a  single  hide.  There  are 
graduations  in  each  class,  as  is  shown  in  Table  II,  which 
gives  the  thickness  and  weight  of  the  different  grades. 

TABLE  II.     THICKNESS   AND    WEIGHTS   OF  DIFFERENT  GRADES 
OF  BELTS. 

Weight,  oi.  per                   Thicknpas  WciKJit.  oi.  per  Thickness 

Sq.  Ft.                            in  Inches.  Sq.  Ft.  in  Inches 

Single  Triple 

9                                           1/8  35  15/32 

12                                           5/32  37  I '2 

14(a)                                         3/16  40(0)  17/32 

l6(o)                                         7/32  42(0)  9/16 

19                                              1/4  44(0)  19/32 

47  5/8 

Double  Quadruple 

21                                           9/32  49  21/32 

23                                              5/16  51  11/16 

26(a)                                     11/32  54(a)  23/32 

28(o)                                      3/8  56(a)  3/4 

30(a)                                     13/32  58(a)  25/32 

33                                           7/16  61  13/16 

63  27/32 
(a)     Common  commercial  sizes. 

A  common  formula  for  the  horsepower  of  belts  is 
PX  n'^<  d  <  w 


hp.  = 


(19) 


130,000  X  K 
where 

P  =  effective  pull  per  inch  of  width  of  belt. 
M  =  r.p.m.  of  pulley. 

d  =  diameter  of  smaller  pulley  in  inches. 
w  ^=  width  of  belt  in  inches. 

A' =  constant    depending    upon    arc    of    contact    on 
smaller  pulley. 


Arc  of  eontaet 

90" 

112.5° 

120° 

\iS° 

150° 

157.5 

Value  of  K 

2.21 

1.72 

1.6 

1.4 

1.24 

1.17 

The  weakness  of  Formula  (19)  lies  in  its  disregard  of 
the  value  of  the  maximum  tension,  T„  to  which  a  belt 
is  subjected.  In  order  to  use  the  rule  and  then  not  have 
the  belt  under  a  dangerously  high  stress,  some  approxi- 


mation  of  the  ratio 


must  be  had.    Several  writers 


give  an  average  value  of  2  to  the  ratio,  where  small  pul- 
leys, say  12-in.  diameter,  are  used,  and  an  average  value 
of  3  where  pulleys  24  in.  or  more  in  diameter  are  used. 
In  all  cases  the  two  pulleys  should  be  nearly  of  the  same 
diameter.  A  wet  belt,  a  very  loose  belt,  or  one  that  is 
oily  will  have  a  ratio  entirely  different  from  these 
values.  After  calculating  the  effective  pull,  P,  the 
maximum  tension,  T„  can  be  obtained  by  assigning  a 

definite  value  to  the  ratio  ^r,  and  the  belt  should  be  de- 

signed  to  safely  carry  the  maximum  tension. 

Various  methods  of  splicing  leather  belts  are  in  use, 
such  as  cementing,  copper  rivets,  rawhide  lacing,  wire 
lacing,  and  metallic  belt  hooks.  When  properly  done, 
cementing  gives  the  most  satisfactory  and  strongest 
splice;  in  fact,  the  splice  should  be  as  strong  a.s  the  belt 
itself.  The  laps  of  the  splice  should  be  beveled,  as 
shown  in  an  accompanying  sketch  (Fig.  5).  The 
taper  should  be  regular  and  is  beat  made  with  a  plane. 
Dress  the  belt  to  a  feather  edge,  and  then  square  the 
ends.  Clean  the  laps  well  with  ga.soline  before  splicing. 
After  joining,  any  projecting  points  arc  scraped  smooth. 
A  good  cement  is  made  by  adding  one  pint  of  high-grade 
gasoline,  72°  B6.  (poor  gasoline  containing  kertxsene  will 
spoil  the  glue)  to  1  gal.  of  melted  fish  or  cabinet  glue. 
Another  cement  is  made  by  soaking  equal  weights  of 
common  glue  and  isinglass  in  water  for  10  hours.  Bring 
to  a  boil  and  add  pure  tannin  until  the  mixture  has  the 
appearance  of  white  of  egg.  Both  cements  should  he 
applied  hot,  at  about  212     F.,  or  the  temperature  of 


boiling  water.  Place  the  belt  over  pulleys  and  bring  the 
ends  together  by  means  of  belt  clamps.  For  small  belts, 
the  laps,  after  coating  them  with  cement,  can  be  pressed 
together  between  two  boards  lined  with  paper  to  keep 
the  belt  from  sticking.  For  wide  belts  the  laps  are  gen- 
erally hammered  together.  Leave  for  three  or  four 
hours  between  the  boards,  and  do  not  put  belt  under 
tension  for  at  least  five  hours  after  cementing.  If  the 
belt  is  spliced  and  then  run  onto  pulleys,  as  is  some- 
times done,  undue  strain  is  brought  on  the  joint,  and 
it  may  break.  Belts  should  be  run  with  the  hair  or 
dressed  side  next  to  the  pulleys. 


LENGTH 

OF  SPLICE 

WIDTH  OF  BCLT 
m  INCHES 

1 

2 

3 

4 

5 

^ 

7 

e 

9  to  18 

Over    16    1 

l»P  IM  INCHES 

5 

b 

6 

6 

7 

6 

8 

9 

Width 

18          1 

FIG.    5.     RATIOS   USED  IN   BEVELING  BELTS 

Wire  lacing,  either  hand  or  machine,  makes  a  satis- 
factory joint,  but  this  method  of  splicing  is  prohibited 
in  some  states.  Rawhide  lacing  should  be  started  at 
the  middle  of  the  belt.  The  two  ends  should  be  kept  in 
line  and  the  same  tension  used  on  both  sides.  The  lac- 
ing should  not  be  crossed  on  the  pulley  side.  The  holes 
should  be  punched  in  the  belt.  A  No.  6  punch  is  com- 
monly used  for  this  work.  Two  rows  of  holes  are 
punched,  and  the  holes  of  one  row  are  placed  back  of 
the  spaces  between  the  holes  of  the  other  row. 

T.\BLE  III.     SPACING  DATA  FOR  PUNCHING  HOLES  IN  BELTS 
(In  Inches) 

Distance  From 

End  to  First  Distance        Space 

Belt  Diameter  Siie  of  Row.  Also    From  Side  to  Between 

Width                of  Hole                 Lace          Between  Rows  First  Hole       Holes 

3                             5/32                     1/4                     1/2  3/8                    J/4 

3to6                      3/16                    3/8                    J/4  J/8  I  to  11/4 

6  to  12                    1/4                      3/8                     I  1/2  I   1/2 

Over  12                  5/16                     1/2                     11/4  1  1  3/4 

Leather  belts  should  be  cleaned  and  dressed  every  five 
or  six  months  to  keep  them  in  good  condition.  An  ex- 
cellent dressing  is  a  mixture  of  equal  parts  by  weight 
of  good  fish  oil  (cod  liver)  and  melted  tallow.  Apply 
to  pulley  side  of  belt,  after  cleaning,  and  wipe  well 
with  a  soft  cloth. 

Rubber  belting  is  made  by  placing  together  several 
layers  or  plies  of  duck  which  have  been  coated  with  rub- 
ber composition  or  "friction,"  and  then  running  the 
whole  through  a  vulcanizing  press,  the  heat  and  pres- 
sure forming  a  solid  belt.  The  best  grade  of  belt  is 
made  from  32-oz.  duck.  Cheaper  grades  are  made  from 
30-oz.  and  28-oz.  duck.  The  weight  of  rubber  belting 
is  about  0.045  lb.  per  cu.in.  Standard  widths  range 
from  1  to  60  in.  A  12-in.  belt  weighs  about  15  lb.  per 
sq.ft.  Standard  thicknesses  are  from  2  to  8  plies. 
Thicker  belts  are  made  to  order.  For  30-oz.  duck  the 
thickne.ss  of  belts  is  approximately  as  follows: 


Thickneiw  of  belt,  in  Inches 3,16     15/64     19/64     11/32     13/32     29/64 

As  a  rough  rule,  belt  thickness  is  -^  in.  per  ply.  A 
3-  or  4-ply  rubber  belt  is  e<iuivalent  to  single  leather 
belt ;  a  5-  or  6-ply  rubber  belt  to  a  double  leather  belt, 
and  a  7-  or  8-ply  rubber  belt  to  a  triple  leather  belt. 

A  number  of  formulas  for  proportioning  rubber  belts 
arc  in  use,  and  they  give  markedly  divergent  results. 
Only  two  will  be  stated  here.  They  are  proposed  by  the 
B.   F.  Goodrich  Co.     The  first  is  based  upon  the  as- 
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sumption  that  a  4-ply  rubber  belt  1  in.  wide  and  travel- 
ing at  a  speed  of  800  ft.  per  min.  will  transmit  1  hp. 

For  a  ratio  of  tensions  of  ^-  =^  2,  the  maximum  tension 
in  such  a  belt  is  82.5  lb.  Dividing  by  4,  the  number  of 
plies  in  the  belt,  the  tension  is  found  to  be  20.6  lb.  per 
ply.  As  the  duck  generally  used  in  these  belts  has  a 
tensile  strength  of  from  300  to  350  lb.  per  ply  per 
inch  of  width,  the  rule  gives  a  factor  of  safety  of  from 


than  those  found  by  the  first  formula.  Belts  designed 
by  the  chart  will  have,  in  general,  one  or  two  fewer 
plies  than  the  number  given  by  Formula  (20).  When 
all  points  are  considered,  the  first  formula  gives  the 
more  economical  belt  for  the  mill  man  to  use.  To  solve 
a  problem  by  the  chart:  Begin  at  the  left  margin  with 
the  width  of  belt,  pass  horizontally  to  the  curved  line 
of  horsepower,  then  either  up  or  down  to  intersect  the 
diagonal  line  corresponding  to  the  desired  speed,  then 


1  1  i  hof?sE=p\)i/&E,T(  r^\  /                  /        ■;         /         ''                V 

9  i  %  iU\\^ii  ^Vi\\k%.ml         /          ^        t        1               Z                 J 

Li      jtXXx^      \X\        t        1-        ^           '                   -/                    7                  ^/ 

;       rrijiwv- ^aS^^  ^      ^t     -.t      t              /            ^'^              ^ 

X       M^  rsTA^vS  %%<"'■''               t              f              4 

'       \\^  \  \  A    ^ /;  \  '  /     s^ED-'.^pi^^           r           /.          7 

V  ux^  w^A^^vv       r      f      r            /            y            7 

\     ij  ro^^tij^l^jv      '2/1              /              2              z 

"J  A  i\\  'ixYtx^  ts    t      t      T           _/           /            ^ 

"     ri  tV  i\  sX^jar^J-     ,      1             1           ^^           /. 

"  jti   rj  sArJsp\\  \\n      if             ,              t            ^            ^ 

"  'T-tl  ^IQ  tJ  ^A/^3  t     -t     2              '             7-             y           ^7 
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12   to    15.     In   more   general   terms   the   formula   be 
comes 

,    ^  y  X  w  X  p 

^-  ~        3200 
where 

h-p.  =-■  horsepower  transmitted. 
V  =  speed  in  feet  per  minute. 
rv  =  width  of  belt  in  inches. 
p  =■  number  of  plies. 
The  second  formula,  shown  in  the 
(Chart  3),  indicates  results  that  are 


(20) 


form  of  a  chart 
less  conservative 


again  to  the  right.  On  the  margin  is  the  scale  giv- 
ing the  proper  number  of  plies.  Select  the  next  larger 
whole  number  of  plies  whenever  a  fractional  number  of 
plies  is  indicated. 

Rubber  belting  stretches  less  than  other  kinds  of 
belting.  To  get  the  proper  initial  tension  for  a  belt, 
shorten  the  exact  measured  length  as  follows: 

For  3-,  4-,  and  5-ply  belts,  shorten  measured  length 
by  /v  in.  per  ft.  of  length. 

P'or  6-,  7-,  and  8-ply  belts,  shorten  measured  length 
by  J  in.  per  ft  of  length. 


1140 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  26 


For  9-  and  lO-pIy  belts,  shorten  measured  length  bv 
,\  in.  per  ft.  of  length. 

The  most  common  method  of  splicing  rubber  belts  is 
by  means  of  rawhide  lacing  or  metal  belt  hooks.  A 
well-made  joint  should  be  from  four  to  si.x  times  as 
strong  as  the  working  load  carried  by  the  belt.  The 
sharp  bending  of  a  belt  over  small  pullevs  tends  to  sepa- 
rate the  plies  and  shortens  the  life  of  the  belt.  A  rea- 
sonable minimum  diameter  of  pulleys  for  belts  of  differ- 
ent plies  is  given  herewith. 

Plies     of     belt 3  4  5  ^  -  „  ,„ 

Diameter     in     Inches..      6  12  18  24  30  36  Vs 

Some  rubber  belts  are  operated  at  a  speed  of  5000 
ft.  per  min.  However,  a  speed  of  4000  ft.  per  min.  will 
give  better  .service,  and  a  speed  of  3000  ft.  per  min.  in- 
sures a  long  life  for  a  belt. 

Rubber  belts  require  a  certain  amount  of  filler  to 
give  body  to  the  rubber.  This  filler  is  dry  and  powdery, 
and.  if  the  belt  is  run  perfectly  dry,  the  face  of  the  belt 
will  become  more  or  less  polished  and  is  likely  to  slip 
on  the  pulleys.  Whenever  this  occurs,  the  belt  should 
be  moistened  with  a  little  boiled  linseed  oil.  Trade  cata- 
logs recommend  a  dressing  made  of  a  mixture  of  equal 
parts  of  red  lead,  black  lead,  French  yellow,  and  lith- 
arge, mi.xed  with  boiled  linseed  oil  and  enough  japan 
to  make  it  dry  quickly.  Should  belts  require  cleaning 
before  the  dressing  is  applied,  scrub  the  belt  with  soap 
and  water  only.  Never  use  gasoline  or  benzene,  as  these 
liquids  dissolve  rubber.  The  u.se  of  dressings  contain- 
ing rosin,  as  one  manufacturer  states,  "offers  one  of  the 
quickest  and  surest  routes  to  belt  destruction."  These 
dressings  form  lumps  on  the  pulleys,  keeping  some  of 
the  belt  surface  from  touching  the  pulley,  and  their 
stickiness  tends  to  pull  apart  the  plies  of  the  belt.  It  is 
not  unusual  to  see  a  belt  so  treated  become  practicallv 
a  piece  of  hose. 

The  evil  effects  of  tight  belts  cannot  be  over-empha- 
sized. The  great  strain  on  the  bearings  and  pulleys 
often  causes  hot  bo.xes,  burned  belt  surfaces,  and  broken 
pulleys,  in  addition  to  greatly  increasing  the  friction 
loss  of  shafting.  If  a  belt  is  kept  in  proper  condition, 
is  suitably  designed  for  the  work  it  is  to  do,  and  is  not 
overloaded,  there  should  be  no  trouble  from  slipping. 

From  Formula  ri6)  it  is  evident  that  the  effective  pull 
of  a  belt  may  be  increa.sed  in  three  ways:  by  direct 
tightening  of  the  belt,  by  increa-sing  the  angle  of  con- 
tact, or  by  increasing  the  coefficient  of  friction.  The 
first  is  the  method  generally  used  by  the  practical  mill 
man.  Its  evil  effects  have  been  discussed.  The  angle 
of  contact  can  be  increased  by  using  idler  pulley.s.  This 
method  is  successful,  and  is  employed  in  many  cases 
with  good  results,  as  for  instance  in  the  numerous  in- 
stallations of  the  Lenix  short-center  belt  drive.  By  the 
use  of  two  pulleys,  the  angle  of  contact  on  conveyor  belt 
drives  is  .sometimes  made  as  great  at  360  degrees. 

Stitements  have  been  made  that  an  allowance  of  from 
5  to  15%  should  be  made  for  belt  slip  in  calculating  the 
power  transmitted  by  belting.  Prof.  W.  \V.  Bird'  states 
that  slip  should  be  negligible  in  a  properly  designed 
belt,  but  that  an  allowance  ."hould  be  made  for  belt 
creep.  This  is  entirely  different  from  slip,  and  is  due 
to  the  elasticity  of  the  belt.  The  belt  stretches  and 
shortens  in  pa.ssing  from  pulley  to  pulley,  owing  to  the 
difference  in  tensions,  and  moves  or  creeps  on  the  pul- 
leys in  such  a  way  that  the  driven  pulley  revolves  some- 
what more  slowly  than  the  driving  puliey.    The  ditfer- 

•Prlvntn  mmniiinlrnllnn. 


ence  in  peripheral  speed  of  the  pulleys  varies.  Under 
ordinary  conditions  the  loss  due  to  creep  will  not  exceed 
Kc,  and  a  maximum  value  of  2%  is  found  only  in  belts 
that  are  fairly  elastic  and  operate  at  a  low  speed.  It 
should  be  noted  that  this  loss  in  speed  due  to  creep  is 
also  a  loss  of  power,  and  is  unavoidable  as  long  as  the 
material  of  the  belt  possesses  elasticity. 


Milling  and  Amalgamation  at  the 
Homestake 

During  1018,  a  total  of  1,628,630  tons  of  ore  was 
treated  at  the  plants  of  the  Homestake  Mining  Co.,  of 
an  average  gold  content  of  $3.63305  per  ton.  Milling 
and  amalgamation  cost  $0.3141  per  ton,  the  total 
amounts  being  distributed  as  follows: 


Assaying $5,858.47 

Coal 9,304.84 

Labor 203,390.18 

Lumbor 2,2I8.4U 

.Machinery 117,188.32 

Oil 865.72 

Electric  power.  .  62,04199 


Quicksilver $13,990  92 

Refining 5,624.40 

Silver  plating  15,021.29 

.Sundries 38,896.77 

.Suri-eying 3,770.08 

Teaming 2,086.00 

Water 30,306.09 


Tota' $510,563.47 

Expenses  for  repairs  and  renewals  are,  doubtless,  in- 
cluded under  "Machinery."  and  superintendence  and 
other  general  expenses  under  "sundries."  The  expendi- 
ture of  .$3770.08  for  "surveying"  is  inexplicable. 


Use  of  the  Microscope* 

For  some  years  the  microscope  has  been  the  chief 
means  of  determining  the  exact  nature  of  different 
kinds  of  ores  and  rocks.  Thin  sections,  when  viewed 
in  polarized  light,  not  only  show  the  mineralogical 
composition  of  the  ores  or  rocks  but  also  the  order  of 
formation  of  the  different  cry.stals  and  their  relations 
to  each  other.  Many  valuable  geological  deductions  have 
been  made  from  sucJi  information.  Strange  to  say,  the 
value  of  the  application  of  the  microscope  to  ore  dress- 
ing has  not,  until  recently,  been  generally  recognized. 
Even  in  unskilled  hands  much  can  be  learned  by  means 
of  the  instrument.  The  measurement  of  the  size  of 
mineral  grains,  the  size  of  aperture  and  diameter  of 
the  wire  in  screens,  the  degree  to  which  crushing  must 
be  carried  in  order  to  free  the  grains  of  valuable  min- 
erals in  an  ore,  the  amount  and  condition  of  the  mid- 
dling product  made  by  any  machine,  and  the  efficiency 
of  sulphide  filming  for  flotation  treatment  are  easy 
possibilities  for  the  uninitiated. 

With  a  little  practice  minerals  of  similar  appearance 
can  be  differentiated,  using  the  Becke  method  of  finding 
the  refractive  index  of  grains  in  mineral  powders.  The 
examination  of  polished  opaque  sections  in  reflected 
light  may  show  the  presence  in  the  ore  of  unsuspected 
minerals.  Through  the  study  of  the  shape  of  grains 
after  an  ore  has  been  crushed  the  behavior  of  the  ore 
under  the  usual  conditions  of  concentration  can  be  pre- 
dicted with  a  fair  degree  of  accuracy.  A  complete 
mineralogical  analysis  of  the  crushed  ore  or  concen- 
trate produced  can  be  made  by  the  use  of  the  micro- 
.Hcope  combined  with  a  separation  of  the  grains  in  heavy 
solutions  of  different  specific  gravities. 

Time  spent  in  investigation  will  be  well  repaid  by 
the  increased  efficiency  of  operation  that  will  result  from 
such  a  study.  The  advant-ages  of  this  method  of  mill 
control  cannot  be  too  strongly  urged. 
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Design  of  Small  Metallurgical  Mills 


By  HERBERT  A.  MEGRAW* 


The  design  of  large  and  important  metallurgical 
plants  has  received  a  maximum  amount  of  study 
and  care,  ivith  the  object  of  securing  the  greatest 
economy  in  operation;  hut  smaller  mills  are  usu- 
ally allowed  to  take  care  of  themselves,  and 
design  has  often  been  a  consideration  of  decidedly 
secondary  importance,  in  spite  of  the  fact  that 
economy  is  just  as  iynportant  in  the  small  plant  as 
in  the  larger  one.  There  are  two  reasons  for  this 
unfortunate  condition.  First,  the  small  mill  is 
likely  to  be  coyisidered  less  important  because  its 
total  cost,  both  of  installation  and  operation,  is 
small;  and,  second,  because  the  resources  of  the 
small-mill  operator  are  often  too  slender  to  permit 
the  employment  of  capable  designers.  The  equip- 
ment: of  small  playits  is  often  bought  on  a  purely 
price  basis,  the  certain  result  being  high  operation 
and    maintenance    costs    and    rapid    deterioration. 


THE  design  of  a  small  mill  ought  to  receive  just 
as  much  study  and  care  as.  that  of  a  large  one. 
Every  detail  should  be  studied  with  reference  to 
the  particular  ore  to  be  treated,  the  local  advantages 
and  disadvantages,  and  the  systems  of  metallurgy 
selected.  If  this  is  done,  it  will  often  be  found  that 
much  of  the  equipment  installed  is  superfluous ;  that 
the  flow  sheet  can  be  much  simplified,  and  that  the 
resulting  plant  can  be  operated  with  much  less  labor 
than  when  less  study  is  devoted  to  the  problem.  Of 
course,  there  are  instances  in  which  proper  care  has 
been  given  to  design  of  the  small  mill,  but  these  are 
so  rare  as  to  be  exceptions,  and  they  stand  out  as 
shining  examples  of  efficiency. 

Duplication  of  Existing  Practice  Often  Undesirable 

Too  often  the  small  mill  is  built  to  follow  a  system 
of  ore  treatment  that  has  proved  successful  at  some 
other  plant,  without  due  regard  to  the  peculiarities 
of  the  ore  to  be  handled.  It  is  so  seldom  that  one 
ore  can  be  treated  in  exactly  the  same  manner  employed 
in  the  treatment  of  a  different  one  that  such  a  course 
should  never  be  followed  without  the  most  careful  con- 
sideration. Not  only  should  previous  practice  be  re- 
garded as  not  necessarily  a  course  to  be  followed,  but 
each  step  in  any  proposed  process  should  be  carefully 
studied  with  the  view  of  improving  upon  it,  even  where 
the  change  or  improvement  means  the  breaking  of  an 
absolutely   new  trail. 

Nobody  with  ripe;  experience  and  sane  judgment 
should  hesitate  to  do  something  that  has  not  been  done 
before.  Of  course,  experience  and  judgment  are  neces- 
sary to  justify  a  step  that  involves  a  radical  departure 
from  established  practice,  and  the  advantages  and  dis- 
advantages ought  to  he  considered  from  all  points  of 
view,  metallurgical  and  mechanical,  so  that  no  violations 
of  chemical  or  physical  laws  shall  be  attempted.  Every 
possible  simplification  should  be  incorporated  in  plant 
design,  with  the  idea  of  economizing  on  labor. 

Labor  costs  have  reached  a  point  at  which  they  may 
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easily  determine  the  success  or  failure  of  a  metallurgical 
enterprise,  which,  of  course,  is  nothing  more  than  a 
commercial  venture.  There  is  little  hope  for  a  lowering 
of  labor  costs  in  the  near  future,  and  it  is  therefore 
imperative  to  reduce  the  labor  requirements  to  the 
lowest  possible  point.  This  applies  not  only  to  plant 
operation,  but  also  to  the  durability  of  the  equipment 
employed.  Repairs  consist  largely  of  labor,  whether  at 
the  plant  or  at  the  factory,  so  that  well-designed  and 
well-constructed  machinery  will  much  more  than  earn 
its  slight  additional  cost.  This  applies  to  every  kind 
of  machine  and  device  entering  into  the  equipment  of  a 
mill,  and  should  be  so  considered.  Consequently,  it  will 
apply  to  all  equipment  for  any  purpose  mentioned  in 
this  paper,  without  further  specific  attention  being 
drawn  to  that  feature. 

Rock  Breaking  in  Small  Mills 

To  consider  the  equipment  of  a  small  metallurgical 
plant  in  logical  sequence,  one  must  begin  with  the 
primary  rock  breaker.  All  mills  require  this  equipment, 
but  most  of  the  smaller  plants  purchase  almost  any 
breaker  that  is  offered  at  a  low  price.  The  result  is 
excessive  power  consumption,  low  capacity,  because  of 
faulty  design,  and  high  maintenance  cost,  due  to  the 
poor  material  which  must  inevitably  be  used  in  a  cheap 
machine. 

There  are,  basically,  just  two  tjijes  of  machine  that 
can  be  used  for  rock  breaking.  One  is  the  Blake  or 
Dodge  or  jaw  type ;  the  other  is  the  gyratory.  Both  are 
well  known.  There  are  many  variations  of  each,  usu- 
ally known  under  trade  names,  but  they  all  depend, 
basically,  upon  the  principles  of  one  or  the  other.  Each 
of  these  has  its  field.  Each  is  useful  where  the  other 
cannot  economically  be  employed,  but  some  care  is  re- 
quired to  select  the  one  most  serviceable  for  the  work 
at  hand.  To  use  one  where  the  other  is  indicated  would 
be  a  mistake  that  would  lead  to  excessive  cost  and  low 
efficiency.  Consequently,  the  factors  that  lead  to  the 
selection  of  either  of  the  tj^pes  should  receive  careful 
consideration. 

The  jaw  crusher,  as  is  well  known,  performs  its  work 
by  compressing  and  breaking  rock  between  a  stationary 
wall  and  a  moving  jaw.  In  the  Dodge  type  the  moving 
jaw  is  pivoted  at  the  bottom  and  has  its  maximum 
movement  at  the  top.  This  gives  a  constant-discharge 
opening,  with  uniform  product  and  small  capacity.  In 
the  Blake  type,  the  pivot  is  at  the  top,  or  opening,  and 
maximum  movement  at  the  bottom,  or  discharge  point. 
Consequently,  the  capacity  is  comparatively  large  and 
the  product  by  no  means  uniform.  Another  feature  of 
importance  is  the  angle  of  nip.  In  the  Dodge  type  of 
breaker  this  angle  decreases  as  compression  is  applied, 
thus  increasing  the  efliciency.  In  the  Blake  type,  the 
angle  increases  with  compression,  having  a  tendency  to 
push  the  rock  out  of  the  machine,  and  consequently  de- 
creasing its  efficiency.  Dodge-type  breakers  are  rarely 
used,  the  larger  capacity  of  machines  of  the  Blake  tj'pe 
making  them  preferred,  with  or  without  real  reason. 

The  gyratory  crusher  breaks  rock  by  the  gyrations 
of  a  conical  crushing  head  against  a  stationary  wall, 
forming  the  outside  of  an  inverted  cone.  The  conical 
crushing  head   is  fixed  on  a  vertical   shaft  which  has 
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its  fixed  point  at  the  top  and  its  point  of  greatest 
movement  at  the  bottom.  The  length  of  the  shaft  is 
sufficient  to  provide  a  proper  leverage  for  performing 
the  work  of  rock  breaking.  The  gyratory  movement 
is  attained  by  placing  the  lower  end  of  the  vertical 
shaft  in  an  eccentric  bearing.  With  this  type  of  ma- 
chine, the  eccentricity  is  not  great;  consequently,  the 
angle  of  nip  is  practically  constant,  and  the  discharged 
product  is  much  more  uniform  than  with  the  Blake-type 
breaker.  As  the  breaker  opening  is  circular,  crushing 
is  continuous,  not  intermittent,  and  beam  action  comes 
into  play,  preventing  the  discharge  of  wide,  flat  slabs 
of  rock,  such  as  are  constantly  discharged  through  the 
rectangular  opening  of  a  jaw  crusher.  The  product 
of  a  gj-ratory  is  much  more  uniform  and  more  cubiform 
than  that  of  either  type  of  jaw  crushers. 

Gyratory  rock  breakers  require  no  more  head-room 
than  machines  of  equivalent  output  of  the  jaw  type. 
The  vertical  shaft  must  be  long  enough  to  provide 
a  crushing  head  of  proper  length  and  to  allow  for 
proper  leverage,  below  the  head,  to  apply  pressure  upon 
the  rock.  Disregard  of  the  latter  feature,  in  an  effort 
to  lessen  the  head-room  requirements  of  gyratory  break- 
ing machines,  has  led  to  the  designing  of  breakers  with 
short  shafts,  where  the  power  for  crushing  is  applied 
almost  directly  to  the  bearing  of  the  eccentric.  Any 
rock  crusher,  whether  jaw  or  gyratory,  which  takes  the 
crushing  pressure  directly  upon  a  bearing  is  mechani- 
cally wrong  and  has  not  taken  advantage  of  the  features 
inherent  to  the  type  of  the  machine. 

Selection  of  Primary  Crushing  Machine 

The  selection  of  a  suitable  primary  crushing  machine 
is  important,  and  its  type  must  depend  upon  the  char- 
acter of  work  to  be  done.  The  gj'ratory  machine  has 
greater  capacity  for  its  weight  and  power  consumption 
than  either  of  the  jaw  tj^pes.  This  superiority  reaches 
its  maximum  with  some  of  the  large  machines.  The 
accompanying  table  shows  a  comparison  of  some  stand- 
ard sizes  of  Blake-jaw  and  gyratory  machines  having 
the  same  opening  width. 

The  selection  of  a  primary  crusher,  however,  will  not 
depend  altogether  upon  the  efficiency  of  the  machine, 
but  rather  upon  the  width  of  opening  of  the  crusher, 
because,  to  avoid  the  expense  of  sledging,  the  crusher 
opening  should  be  large  enough  to  take  the  largest  piece 
of  rock  coming  from  the  mine.  If  the  pieces  of  rock 
are  large,  10  to  13  in.,  or  more,  a  jaw  crusher  would  be 
indicated,  because  a  gyratory  large  enough  to  take  these 
pieces  would  have  greatly  excessive  capacity,  would  be 
much  heavier,  consequently  costing  more,  and  would 
require  much  greater  power.  In  plants  where  the  full 
capacity  of  the  gyratory  can  be  used,  it  is  a  much 
more  economical  machine,  hut  in  the  small  mill  it  is 
necessary  to  employ  a  Blake-jaw  breaker  for  primary 
reduction. 

Following  the  primary  breaker  a  screening  device 
should  be  used  to  remove  the  material  of  fineness  below 
that  of  the  product  of  the  secondary  crusher.  A 
grizzly  is  often  employed  for  this  service,  but  is  not 
as  effective  as  a  revolving  screen,  or  trommel,  and 
requires  continuous  attendance.  The  automatic  machine 
is  much  cheaper  in  the  long  run.  It  should  be  used 
to  minimize  the  work  of  the  secondary  crusher. 

For  the  secondary  crusher  there  is  no  question  as 
to  the  utility  of  the  gyratory  type.  The  rock  has  been 
reduced  in  size  so  as  to  be  appropriate  for  a  high-speed 
gyratory  with  small  opening.     This  machine  can  be  so 


selected  as  to  make  use  of  its  maximum  capacity,  keep- 
ing it  at  work  continuously.  Its  product  should  be 
appropriate  for  the  succeeding  reduction  equipment. 
The  great  advantage  of  this  step  in  reduction  lies 
in  its  ability  to  deliver  a  fine  product  appropriate  for, 
say,  ball-tube  mill  finishing,  and  doing  it  at  crusher 
cost,  rather  than  at  tube-mill  cost.  This  is  economy,  be- 
cause a  smaller  tube  mill,  with  lower  installation  and 
operation  cost,  will  suffice.  Ball-tube  mill  feed  should 
be  at  least  1-in.  cube  in  size  for  best  results,  and  if  it 
is  delivered  at  J-in.  size  the  tube  mill  will  have  less 
work  to  do  and  will  do  it  with  greater  economy.  This 
is  a  point  at  which  careful  study  will  be  repaid  in 
low  maintenance  costs.  Though  large-diameter  tube 
mills  of  great  length  often  have  to  be  used,  and  may  be 
the  most   economical   equipment   for   plants   of   great 

comparison  between  gyratory  and  jaw  crushers 

Gyratory  Jaw  Gyratory    Jaw  Gyratory    Jaw 

Crusher  opening,  in 7x52  7x10  15x112  15x30  30x230  30x48 

Size  of  product,  in 2J  2J  2)  4  5  6 

Weight  of  cruBher.  lb 10.000  6,000  70.000  39,000  225.000  80,000 

Capacity,  tons  per  hour 15  8  100  48  750  95 

Horsepower 10  7  53  30  150  1.10 

Capacity,  tons  4- weight  tons.          3  2.66  2.86  2.5  6.7  2.37 

Capacity,  tons -7- horsepower.         1.5  1.14  1.89  1.6  5  0.863 

capacity,  they  had  better  be  avoided  in  the  small  plant, 
on  account  of  their  great  cost  and  large  power  require- 
ments. In  the  small  plant  the  desideratum  should  be 
to  do  as  much  breaking  as  possible  in  rock-breaking 
machines  and  at  rock-breaking  cost.  Let  the  fine- 
grinding  machine  do  as  little  of  this  work  as  can  be 
arranged. 

Ball-Tube  Mill  Is  Customary  Finishing  Machine 

Placing  the  burden  of  work  as  far  as  can  be  done 
upon  the  rock-breaking  machines  allows  a  smaller  in- 
stallation of  finishing  equipment.  Usually  the  finishing 
device  is  the  ball-tube  mill.  Rolls,  Chilean  mills,  and 
other  machines  are  employed,  but  as  the  ball-tube  mill 
is  by  far  the  most  popular,  only  this  will  be  considered 
in  this  discussion.  There  is  good  reason  for  the  pref- 
erence shown  for  the  tube  mill.  It  is  a  simple  device, 
does  not  require  frequent  attention,  and  can  be  so 
adjusted  as  to  deliver  a  product  of  almost  any  maximum 
fineness.  The  rate  of  feed  governs  the  fineness  of  the 
discharge,  so  that  heavy  feeding  provides  a  coarse 
discharge,  whereas  light  feeding  produces  finely  ground 
products.  If  a  very  finely  ground  product  be  desired,  it 
is  usual  to  use  a  tube  of  comparatively  great  length; 
a  short  tube  is  employed  to  deliver  a  coarse  discharge. 
In  general,  it  is  best  to  use  the  shortest  possible  tube 
consistent  with  proper  product,  thus  reducing  the  power 
requirements.  A  ball-tube  mill  requires  approximately 
JO  hp.  per  ton  of  ball  charge  to  move  it,  and  as  the  short 
mill  carries  fewer  balls,  a  large  power  saving  is  effected. 

That  the  discharge  from  the  ball  mills  may  contain 
the  smallest  possible  amount  of  material  greater  in 
size  than  desired,  the  product  is  usually  classified  and 
the  oversize  returned  to  the  mill  for  further  grinding. 
Thus,  for  a  coarsely  granular  product,  say  between  20 
and  ()0  mesh,  it  is  good  practice  to  use  a  short  mill, 
5  or  6  ft.  long,  and  return  the  oversize.  The  diameter 
of  the  mill  depends  on  the  size  of  the  feed  to  it.  For 
large  rock  li-  to  2i-in.  cube,  mills  up  to  8-ft.  diameter 
are  employed.  For  material  \-  to  1-in.  cube,  the  diameter 
need  not  be  more  than  5  ft.  Here,  again,  the  value  of 
the  secondary  crushing  machinery  is  demonstrated,  be- 
cause a  great  deal  of  power  and  installation  cost  is 
saved  by  feeding  fine  rock  to  a  smaller  ball-tube  mill. 


June  28,  1919 


ENGINEERING  AND  MINING  JOURNAL 


1143 


The  classification  of  the  product  of  the  ball-tube  mill 
is  usually  performed  in  hydraulic  classifiers,  although 
screens  have  been  used.  This  point  should  be  the 
subject  of  particularly  careful  study.  Screen  classifica- 
tion has  much  in  its  favor,  the  principal  objection 
having  been  the  high  maintenance  cost  of  the  screening 
machines  used.  If  mechanical  devices  are  available  for 
economically  screen-classifying  the  ball-mill  product,  a 
good  deal  of  extra  work,  and  consequently  expense,  will 
be  avoided.  Here  is  a  chance  for  the  small-mill  designer, 
as  well  as  for  the  designer  of  the  larger  mill,  to  take 
a  progressive  step  in  wet  metallurgy. 

The  design  of  any  mill  will,  of  course,  depend  upon 
the  system  of  metallurgy  to  be  used.  In  the  accompany- 
ing flow  sheets.  No.  1  shows  the  outline  of  a  simple  all- 
sliming  cyanide  plant,  and  No.  2  shows  a  concentrating 


attention,  as  these  details  are  the  subject  of  more 
spectacular  discussion,  but  too  often  the  crushing  and 
grinding  are  merely  stereotyped  practices  following 
something  that  has  already  been  done.  Nevertheless 
it  is  true  that  successful  plants  depend  quite  as  much 
on  logical  ore-reduction  systems  as  they  do  on  metal- 
lurgical processes.  An  ore  may  not  be  ground  fine 
enough,  or  it  may  be  ground  too  fine.  Or  certain  parts 
of  it  may  require  separate  treatment  of  a  type  entirely 
different  from  that  given  to  the  remainder.  The  subject 
requires  careful  attention  if  the  best,  most  appropriate, 
and  most  economical  system  of  treatment  is  to  be  in- 
coi-porated  in  the  completed  plant. 

Stage  crushing  and  grinding  comprise,  I  believe,  the 
method  embodying  the  greatest  ultimate  advantage. 
Of   course   I   am   aware   of  the   fact   that   this    is   not 
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plant  with  equipment  for  ore  sorting,  jigging,  rable 
concentration,  and  flotation.  The  liberal  equipment  of 
screens  provides  definite  particle-size  classification  and 
insures  the  right  class  for  each  recovery  system.  The 
argument  as  to  when  and  where  any  particular  device 
should  be  used  is  never-ending,  but  the  outlines  here 
shown  may  give  suggestions  to  any  one  having  problems 
of  the  kind  under  consideration.  No  particular  type 
3f  ore  has  been  considered  in  their  connection.  Prob- 
ably other  combinations   would  be   better   under  some 

ircumstances,  but  the  actual  equipment  is  about  what 
would  be  required  for  simple  design  and  construction. 
In  the  design  of  a  metallurgical  mill   on   any   scale 

he  crushing  and  grinding  section  should  receive  much 
nore  study  than  is  usually  accorded  to  it.  The  proc- 
>sses  of  metal  recovery — cyanidation,  amalgamation, 
ioncentration,  or  flotation — usually  get  their  share  of 


invariably  true,  as  there  are  some  ores  so  formed,  either 
by  wide  and  uniform  distribution  of  metal,  or  other- 
wise, that  their  efticient  treatment  requires  all  of  the 
rock  to  be  reduced  to  a  uniformly  fine  product.  In 
such  circumstances  stage  reduction  may  be  limited  to 
two  or  three  steps.  When  the  metal  or  mineral  is  not 
uniformly  disseminated,  however,  it  will  often  be 
found  better  to  use  perhaps  a  large  number  of  steps, 
separating  at  each  step  the  material  already  fine  enough 
for  treatment.  This  tends  to  minimize  the  subsequent 
installation,  reducing  its  work  in  proportion  to  the 
product  removed  from  the  mill  feed  before  reaching 
it.  A  typical  example  of  treatment  of  this  sort  is 
the  bypassing  of  fines  around  the  primary  crushing 
machines  by  means  of  a  grizzly.  This  is  common  prac- 
tice, but  it  might  v.-ell  be  carried  much  further.  In 
metallurgy,    the    jigging    of    granular    material,    table 
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treatment  of  sand,  and  flotation  of  slimes  all  have  for 
their  object  the  same  purptose.  Flow  sheet  No.  2  is  an 
example. 

Screening  Ovt  Barren  Material  From  the 
Mill  Pulp 

It  is  conceivably  possible  to  take  still  another  step 
in  the  search  for  an  efficient  treatment  method.  Most 
mill  operators  will  admit  that  in  their  crushing  and 
grinding  stages  there  is  usually  a  point  where  a  bar- 
ren or  nearly  barren  product  might  be  separated  from 
the  mill  flow,  either  by  hydraulic  means  or  by  screens. 
This  is  particularly  true  in  ores  in  which  the  valuable 
mineral  is  more  or  less  concentrated  in  spots  or  locali- 
ties in  the  rock,  or  where  the  mineral  and  rock  break 
to  widely  different  finenesses.  Under  such  conditions, 
screen  separation  may  take  out  an  economically  un- 
profitable portion  or  a  portion  better  suited  to  some 
other  form  of  treatment.  Apparently  it  would  be  the 
part  of  wisdom  to  do  this.  Screening  device.s"  cost 
little  to  operate,  and  economize  on  grinding  and  sub- 
sequent metallurgical  treatment — processes  that  are  far 
more  costly.  It  has  been  clearly  proved  that  any  ore  not 
able  to  stand  treatment  changes  by  itself  will  not  stand 
them  any  better  when  mixed  with  more  valuable  mate- 
rial. Why  not  take  advantage  of  this  fact  in  mill 
design?  If  a  portion  that  will  not  stand  the  treatment 
charge  can  be  screened  out  of  the  mill  run,  why  not 
throw  it  away?  The  outline  in  flow  -sheet  No.  3  shows 
a  possible  arrangement  to  accomplish  this  result. 

The  discussion  in  this  paper  is  no  more  than  a  sug- 
gestion. Each  problem  must  be  decided  on  its  merits. 
The  same  diet  is  not  good  for  everyone.  The  care  spent 
in  planning  for  highest  economy  in  operation  will  be 
magnificently  repaid,  in  small  mills  no  less  than  in 
large  ones.  It  is  better  to  spend  $10,000  or  $20,000  more 
in  a  properly  equipped  plant  than  to  spend  10c.  or  20c. 
more  for  the  treatment  of  each  ton  of  ore  that  goes 
through  it. 


Driers  as  Applied  to  Ore  Drying 

By  L.  R.  Christie* 

The  ultimate  exhaustion  of  commercial-grade  ores 
makes  consideration  of  the  simplest  and  most  effective 
way  of  concentrating  and  increasing  the  metallic  con- 
tents of  the  lower-grade  deposits  advisable.  Washing 
plants  are  being  used  extensively,  but,  in  many  in- 
stances, the  removal  by  drying  of  part  of  the  moisture 
contained  in  the  mined  ore  is  sufficient  to  avoid  penal- 
ties, frequently  premiums  may  be  gained,  and  the  plant 
is  simpler  and  less  expensive.  Drying  after  washing 
can  sometimes  be  practiced  to  advantage. 

Furnace  operators  generally  object  to  very  dry  ore, 
on  account  of  the  dust  losses  from  the  furnace;  but 
when  about  8'(  moisture  is  left  this  objection  is  over- 
come, and,  as  the  ore  generally  contains  about  18''c 
moisture  when  mined,  there  is  room  for  considerable 
increase  in  grade.  To  illustrate:  Assuming  ore  to  con- 
tain HG^c  iron  when  dried,  the  iron  content  when  this 
ore  contains  18''^  moisture  would  be 


56  X  82 
100 


=  46.92  9fc 


and  when  containing  8*"^  would  be 


56    -    92 


100 


61.525 


■Englnwr.  U   H.   I'hrlptio  f'o..   I'ltl»h\ir(tli, 


The  weight  of  dried  ore  per  ton  of  8''^  material  would 
be 

2240  X  92  =  2060.8 


2513.17. 


.  ^,  2060.8 
and  the  original  wet  weight    ggrj 

The  loss  of  weight  being 

2513.17  —  2240  =  273.17 
and  the  weight  of  water  originally  contained 

2513.17  —  2060.8  =  452.37 
There  would  then  be  an  increase  in  metallic  ore  from 
45.92  to  51.52%  and  a  reduction  in  shipping  weight  per 

273.17 


ton  dried  ore  of 


2240 


12.2  9r 


By  these  methods  the  increase  in  value  of  ore  and  sav- 
ing in  freight  may  be  determined  for  any  material,  and 
a  gain  would  be  shown  almost  invariably  if  proper  at- 
tention is  paid  to  the  efficiency  of  the  drier  and  rug- 
gedness  of  construction.  Definite  laws  govern  any  proc- 
ess of  heat  transfer.  Driers  are  manufactured  to  apply 
these  laws  to  best  advantage  and  utilize  over  85 ^r  of 
the  heat  generated  in  the  furnace.  In  dr>Mng  one  ton  of 
ore  at  8^c  moisture  from  an  original  moisture  of  18'^r, 
the  following  heat  balances  must  be  considered : 

Temperature  of  ore  and  moisture  on  entering  the  drier, 

62"  F. 

2060.8  X  (212  —  62)  X.2  =  61,824  B.t.u.  to  heat  solids  212' 
452..37X  (212  —  62)  =    67,855  B.t.u.  to  heat  water  212° 

273.17  X  (970.4)  =  265,084  B.t.u.  to  evaporate  water 


394,763  total  B.t.u.  required 
29.24  lb.  of  coal  (containing  13,500  B.t.u.  to 


394/763 
13,500 
the  pound)  required  if  all  the  heat  were  utilized. 

^^  =  34.4  lb.  of  coal  burned  per  dried  ton  of  ore  when 

85 '/i 

85^^^  efficiency  is  obtained  (15''f  being  lost  in  radiation, 
exhaust  gas,  and  carbon  in  ash). 

A  plant  of  300,000  tons'  capacity  per  annum  (1000 
tons  per  24  hours)  would  cost,  under  present  condi- 
tions, approximately  $35,000.  The  cost  per  ton  of  dried 
ore  would  then  be  as  follows: 

$35,000  X  12 *A 


Depreciation  and  repairs : 


Interest  on  investment : 


Fuel  at  .$6  per  ton  : 

100  hp.  at  2}c.  per  kw.  hour 
42  tons  per  hour 


300,000 
35,000  XQr< 
300.000 
34.4  X  6 
2000 
100  X  .746  X  .025 
42 


=  $0,014 


=      .007 


=      .103 


=      .044 


=      .024 


Labor:  2  men  per  shift,  or  6  per  24-  4X6 

hour  day  at  $4.(H)  per  day  1000 

Total  co.st  per  dried  ton $0,192 

If  driers  of  50''r  efficiency  were  used,  which  is  fre- 
quently the  practice,  the  fuel  consumption  per  ton  of 
dried  ore  would  be  58.5  lb.  of  coal,  making  the  cost  of 
drying  per  ton  $0,206,  an  increase  of  10..3c.  or  $30,000 
per  year. 

To  obtain  high  efliciency.  the  greatest  difference  pos- 
sible should  be  maintained  between  the  initial  and  ex- 
haust temperatures,  as  these  difTerences  represent  th€ 
percentage  of  heat  given  up  in  the  apparatus.  A  tem- 
perature of  120  F.  is  as  low  as  has  been  found  prac- 
ticable to  reduce  exhaust,  but  initial  temperature  is  de 
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)endent  more  on  the  drier  design.  If  the  drier  plates 
ire  not  properly  protected  by  wet  material,  or  the  sur- 
aces  are  not  sufficiently  large  to  diffuse  the  heat,  and 
he  hot  gases  pass  over  same  at  high  velocity,  due  to 
onfined  area,  the  initial  temperature  must  be  kept  down 
ly  using  excess  air,  and  this  involves  the  double  objec- 
ion  of  increasing  the  volume  of  waste  gases,  carrying 
.way  a  proportionate  amount  of  heat,  and  necessitating 
ncreased  velocity  through  the  drying  compartment,  tak- 
ng  out  more  dust,  which  is  often  the  most  valuable  part 
f  the  product. 

No  attempt  should  be  made  to  take  sufficient  air 
hrough  the  material  to  absorb  the  moisture,  as  this  in- 
reases  the  volume,  with  the  objection  cited  above.  In 
ractice  I  have  obtained  the  best  results  when  the  vol- 
me  of  gas  used  was  not  more  than  sufficient  to  absorb 
O'^r  of  the  moisture,  the  remainder  going  off  as  a  free 
apor.  This  is  not  a  fixed  quantity,  but  is  controlled  by 
he  amount  of  moisture  before  and  after  drying  and  the 
laterial  treated. 

In  drying  ore  or  material  of  a  sticky  tendency,  it  is 
ecessar\-  that  the  drier  shell  be  externally  heated  at 
he  feed  end,  as  this  causes  a  film  of  steam  to  form  be- 
(veen  the  plates  and  material,  preventing  adhesion.  It 
!  hardly  necessary  to  mention  the  importance  of  rugged 


Homestake  Mining  Expenses 

The  expenses  for  mining  various  properties   of  the 
Homestake  Mining  Co.  during  1918  were  as  follows: 


.■Assaying , 
Damages. 
Coal. 


$8,113.37 

216.08 

89,166  77 

Labor 1,502,505.34 


Lumber 
Machinery 


Electric  power. 

Steam 

Powder. .  . 

Total 


134.83 

340,854.80 

10.929.95 

25,573  54 

76,098    10 

224,377.69 


Powder  storage 

Sundries 

Surveying 

Teaming 

Diamond  drillir 

Timbers 

Transportation 

Water 

Wood 


$4,084.66 
79,012.83 
15.969  05 
4,205.00 
13,083.33 
62,877.87 
14,402.82 
204.87 
755.00 

$2,478,565.90 

"Transportation"  probably  includes  ore  tramming. 
A  total  of  $216.08  occurs  in  a  separate  account  of 
"Damages,"  but  whether  these  are  of  the  material  or 
legal  variety  is  not  stated.  The  expenditure  of  $204.87 
for  "water"  probably  refers  to  the  cost  of  drinking 
water.  The  value  of  such  separate  accounts,  even  when 
logically  classified,  is  dubious  when  the  sum  of  $79,- 
012.83  appears  under  "sundries." 


Specific  Gravity  Table 

In  the  accompanying  table,  the  specific  gravities  of 
the  commoner  minerals  and  metals  have  been  classified 
and  arranged  in  sequence.    The  table  will  be  found  use- 


Copper  Lead 

Chrysocolla  2-2.24 


Juartz  line  2  66 


Miscellaneous 
Bitum.Coal  1.14-1.4 
Anthracite  1.32-1.7 
Graphite     2.09-2.23 

Brucite  2.38-2.4 
Serpentine  2.5  -2.65 
Labradonite  2.7-2.72 

Muscovite  2.76-3 


Gangue 


Calamine       3.4  -3.5 


Azurite  3.77-3  83 

Malachite     3.9  -4  03 


*Chalcopvrite  4. 1-4  3 
*Enargite        4  43-4.45 


*Tetrahedrite  4.4  -5.1 


Magnesite 

-A-patite 

Orpiment 

Realgar 

Titanite 

Diamond 

Cyanite 

.Spinel 

Limonite 

.Siderite 

ComnduE 


Cerargyrite 

lodyrite 
*Proustite 
*PyrargyTite 
*Polybasite 
♦Stephanite 


*Argentite 


*Bornite  4  9-54 

•Chalcocite  5.5  -5.8 

*Bournonite  5.7-5  9 

5.55 

5  6-5  7 

5  77-5  64  .Vngle 

5.77-5  86  Cuprite  5.85^6.5 

6.2  -63 


7.2  -7.3 
8.31-8.45 


Cerussite        6  46-6  57 
Pyromorphite  6.5  -7  1 
Wulfenite       6  7  -7  0 
*Galena  7  4  -7  6 


Minerals  that  yield  to  flotation. 


Copper  8,8  -8.9 


COMP.\R.ATIVE  SPECIFIC  GR.AVITIES  OF  MINERALS 


3  55 

3.4  -3.56 
3.52-3.53 
3.56-3.67 
3  5-4.1 
3  6  -4.0 
3.83-3.88 
3,95-4.1     ' 
Manganite  4  2 
Rutile  4   18-4.25 

iithsonite  4.3  -4  45  Psilomelane  3 .  7-4  7 
Chromite  4,32-4.57 
*.Stibnite  4.52-4.62 
*Pyrrhotite  4.58-4.64 
Ilmenife  4.5  -5.0 
Zircon  4,68-4.7 

♦Molybdenite  4.7-4.  8 
Pyrolusite  4.82 
Marcasite    4  85-4.9 
*Pyrite  4.95-5   1 


Hematite    4.9  -5.3 

Magnetite   5.  17-5   18 

'     -Millerite      5.3  -5.65 

.Arsenop>Tite  5.9-6,  2 

.Scheelite  5,9  -6.  1 
*Bismuthenite  6.4-6.5 

Wolframite  7.2  -7.5 
*Cinnabar 


Opal 

Gypsum 

Orthoclase 

Kaolinite 

Quartz 

Calcite 

Anorthite 

Talc 

Dolomite 

Aragonite 

Biotite 

Fluorite 

Amphibole 

Pyrosene 

Epidote 


.9-2.3 
.31-2.33 
.47-2.52 
.6  -2.63 
.65-2.67 

71 

.74-2.76 
.7  -2.8 
.8  -2.9 
.93-2.95 

7-3.1 
.01-3.25 

9  -3.4 
.2  -3.6 
.25-3.5 


-8.2 


■19 


Mercury    13.5 
Platinum   14 


Iridosmine  19.3-21.1 
Iridium       22.4 


■nstruction  and  accessibility  to  working  parts  to  pre- 
^nt  delay  and  expense  for  repairs.  The  initial  cost  of  a 
•ier  in.stallation  is  not  as  serious  a  consideration  as 
ficiency  and  continuity  of  operation. 


ful  for  the  rough  differentiation  of  concentrated  ol 
raw  products,  and  as  a  reminder  of  the  various  forms 
in  which  a  metal  may  occur.  The  figures  for  .specific 
gravity  are  from  Dana. 
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Economics  of  Concentration 


By  R.  S.  HANDY^ 


A  discussion  of  the  recent  paper  of  A.  P.  Watt 
which  appeared  in  the  "Journal"  of  May  3  and 
which  wax  entitled  "Economics  of  Concentration." 
In  his  paper  Mr.  Watt  shoived  that,  in  addition  to 
technical  efficiency  and  metallurgical  recovery,  it  is 
important  for  the  metallurgist  to  consider  carefully 
the  further  treatment  of  loiv-grade  concentrate, 
particularly  the  concentrate  which  cannot  be  prof- 
itably marketed.  He  suggested  the  desirability 
of  re-treatment  after  a  full  consideration  of  smelter 
charges  and  freight  rates.  The  ttse  of  a  separate 
re-treatment  plant  was  advocated  where  the  low- 
grade  concentrate  is  of  such  a  nature  as  to  admit 
of  cleaning.  In  the  paper  that  follows,  R.  S.  Handy 
defines  the  conditions  under  which  it  is  profitable 
to  ship  a  concentrate  and  takes  the  position  that 
a  re-treatment  plant  separate  from  the  mill  fosters 
carelessness  on  the  part  of  mill  men  and  operatives. 


I  HAVE  read  with  great  interest  A.  P.  Watt's  article 
entitled  "Economics  of  Concentration,"  in  the 
Journal  of  !May  3,  in  which  he  makes  a  strong  argu- 
ment for  the  use  of  "economic  recovery"  in  determining 
mill  efficiency.  This  factor  of  economic  recovery,  or 
"economic  extraction,"  as  it  is  called,  has  been  the 
guilding  element  in  the  operation  of  the  Bunker  Hill 
&  Sullivan  concentrators  for  the  last  nine  years,  having 
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been  introduced  by  my.self  in  1910.  For  many  years, 
while  the  mill  efficiency  wa.s  being  gradually  built  up 
by  change.^  in  the  flow  sheet,  the  economic  extraction 
appeared  ujion  each  daily  report  a.<i  well  a.s  in  the 
monthly  and  yearly  reportu,  a.s  it  .ntill  does. 

Becau.se  the  subject  is  one  of  much  importance,  and 
in  the  hope  of  provoking  further  comment  from  lead 


*MIII  (•uprrlntrndcnl.   Bunkrr   Illll  A  .SiiMlvnn   Mining  nnd  Con- 
<'entrntln«c   Co..    Kellogn.    Idnhn 


operators,  I  desire  to  discuss  some  of  the  points  brought 
out  in  Mr.  Watt's  article. 

The  use  of  "profit"  and  "loss"  in  his  discussion  of 
"smelter  returns"  is,  I  think,  unfortunate,  because  it 
might  leave  the  impression  that  it  is  profitable  to  ship 
any  grade  of  concentrate  that  will  return  any  net  value 
whatever.  To  my  mind  it  is  profitable  to  ship  a  con- 
centrate only  when  the  gain  due  to  eliminating  waste 
therefrom  is  equaled  by  the  value  of  the  metal  lost, 
plus  the  cost  involved  in  eliminating  this  waste.  I  shall 
try  to  illustrate  this  point  by  examples. 

Comparison  of  Possibilities 

Suppose  100  tons  of  mill  feed  assays  10^^  lead  and 
contains  10  tons  of  lead  in  the  form  of  galena.  Assum- 
ing a  price  of  4c  per  lb.  for  lead,  the  total  value  of  the 
lead  in  this  lot  is  $800.  Taking  a  smelter  contract  in 
which  90';f  of  the  lead  is  paid  for  at  market  rates, 
and  under  the  terms  of  which  $7.50  per  ton  is  de- 
ducted for  freight  and  treatment,  various  methods  of 
handling  this  lot  of  ore  may  be  compared. 

Example  1 — If  the  ore  is  shipped  directly  to  the 
smeltery,  the  metallurgical  extraction,  so  far  as  the 
mill  is  concerned,  is  100%  and  the  smelter  returns  are: 

90%  of  10  tons  equals  9  tons  lead  at  $80 $720  DO 

Freight  and  treatment  on  1 0. 44  tons  galena  at  $7 .  50 78.30 

Net  value  of  galena $641   70 

Freight  and  treatment  on89.56tons  waste  at  $7 .  50 , .     671   70 

Net  smelter  value  (dcScit) $30  00 

Example  2 — Suppose,  instead,  the  ore  is  concentrated 
and  the  extraction  is  95'^c  of  the  lead  in  a  concentrate 
assaying  20',  lead.  There  will  be  47.5  tons  of  such 
concentrate,  and  the  smelter  returns  will  be: 

90%  of  9.  5  equals  8.  55  tons  load  at  $80 $684  00 

Feight  and  treatment  on  9.94  tons  galena  at  $7.50 74.  55 

Net  value  of  galena $609.  45 

Freight  and  treatment  on  37.56  tons  waste  at  $7.50 281.70 

Net  smelter  value $327.75 

Economic  extraction  (  gj^^^^fcX  }  «  ''^ 

Coat  of  milling  100  tons  ore  at  40c 40  DO 

Profit $287  75 

In  this  example  there  has  been  eliminated  52.0  tons  of 
waste  at  a  saving  of  .$.'?90  in  freight  and  treatment  at 
a  cost  of  $71.65  in  lead  lost  plus  milling  cost,  leaving 
a  gain,  due  to  these  cau.ses,  of  $318.35. 

Example  3 — Assuming  an  extraction  of  85'"r  of  the 
lead  in  a  concentrate  assaying  60'^r  lead,  there  will  be 
14.17  tons  of  such  concentrate,  upon  which  the  smelter 
returns  will  be: 

90%  of  8  5  tons  equals  7.65  tons  lead  at  $80 $612  DO 

Freight  and  treatment  on  8. 90  tons  galena  at  $7. SO 66  75 

Net  value  of  galena $545  25 

Freight  and  treatment  on  5.27  toni  waste  at  $7.50 39  52 

Net  smelter  return $505.73 

Kronomic  extraction,  63.  22% 

Cost  nf  milling  100  tons  at  60e 60  00 

Profit $445  7J 

.Saving  due  to  wa«ti>  $452. 17  ^J 

Costs  in  lead  and  milling 154.81        MB 

Osin $477.29         ^| 

Example  i — Again,  if  there  is  a  metallurgical  ex- 
traction of  70':^  and  a  grade  of  75'^r  lead,  9.33  tons  of 
concentrate  are  produced,  as  is  shown : 
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90%  of  $7  equals  6.3  tons  lead  at  $80 $504.00 

Freight  aad  treatment  on  8.14  tons  galena  at  $7. 50 61 .  05 

Net  value  of  galena *^^5-2, 

Freight  and  treatment  on  1 .  19  tons  waste  at  $7.50 8.92 

Net  smelter  return $^34 .  03 

Economic  extraction  equals  54.  25% 

Cost  of  milling  100  tons  at  80c 80.00 

Pro6t $354.03 

Here  $662.77  has  been  saved  in  eliminating  88.37  tons 
of  waste,  but  the  lead  lost  was  worth  $189.90  and  the 
milling  cost  $80,  leaving  a  gain  of  only  $392.87.  It  is 
obvious  that  the  economic  peak  occurs  somewhere  near 


view)  to  ship  and  to  smelt  a  ton  of  waste  as  it  does  to 
ship  and  to  smelt  a  ton  of  galena.  This  is  a  vital  mat- 
ter in  lead  concentration,  but,  as  Mr.  Watt  says,  it 
receives  too  little  attention. 

This  brings  up  the  question  of  re-treating,  or  re- 
grading,  products  from  a  concentrator  by  means  of  a 
special  plant  built  for  the  purpose.  I  am  opposed  to 
this  procedure  unless  the  products  from  re-treatment 
are  covered  by  a  special  smelter  contract.  There  should 
be  no  machine  in  a  re-treatment  plant  superior  for  con- 
centrating purposes  to  the  machines  in  the  concentrator, 
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the  conditions  expressed  in  Example  3.     The  relation  or,  if  there  is,  it  should  be  moved  into  the  concentrator 

of  the  metallurgical  extraction  to  the  concentrate  assay  forthwith.     This  being  admitted,  what  can  be  done  in 

will  affect  this  economic  peak,  but  there  is  a  maximum  a  re-treatment  plant  that  cannot  be  done  in  the  concen- 

economic  efficiency  for  every  concentrating  plant.    With  trator?     There  is  no  excuse  for  the  use  of  a  concen- 

a   given    smelter    contract    the    economic    peak    is    not  trating  machine  that  does  not  make  at  least  one  finished 

TABLE   I. 

— — First  Class .     —Second  Class .  . Middling .      . —Tailing — Total ■ 

Per  Cent.      Assay,        Per  Cent.       Assay,  Per  Cent.        Assay,  Per  Cent.       Assay,  Per  Gent.        Assay, 

Size                                            Weight    Per  Cent.  Pb     Weight    Per  Cent.  Pb      Weight    Per  Cent.  Pb  Weight   Per  Cent.  Pb  Weight  Per  Cent.  Pb 

30mm.tol5mm 0.45            80.0              2.66            45.0              19.70            23.3  21.82  0.0  44.63             13.7 

l5mm.to    7  mm 1.60             75.0               2.93             40.0               20.55                8.6  21.58  0.0  46.66               8.8 

7mm. to    3mm 0.42            70.0              0.57            30.2                4.38               19  3.30  0.0  8.67              6.1 

Totals 2.47  75.0  6.16  41.0  44.63  14.4  46.70  0.0  99.96  10.8 

TABLE   II. 

, Broken  to  Pass  15  mm.  .  . Brolcen  to  Pass  7  mm—— ■ 

. First  Class •     . —  Second  Class — .  . First  Class ■     , Second   Class ■ 

Per  Cent.    Per  Cent.     Per  Cent.    Per  Cent.  Per  Cent.    Per  Cent.    Per  Cent.    Per  Cent. 

Product                                                                             Weight            Pb            Weight             Pb  Weight           Pb           Weight           Pb 

30  mm.  2d  class 0.94            68.0             1.72            33.0  0.14            65.0             1.58            30.0 

15mm.,  2dcla.ss ....              ....             ....  0.42             60.0            2.51             37.0 

Totals 0?94  68.0  ....  ....  0.56  60.7  4.09  34.0 


affected  by  ordinary  variations  in  metal  prices.  The 
conditions  just  described  are  shown  graphically  in 
Fig.  1. 

Though  smelter  contracts  and  metal  prices  have  a 
bearing  upon  profit  from  ore  concentration,  waste  is 
valueless,  and  under  the  conditions  outlined  at  the  be- 
ginning, it  costs  as  much  (from  the  producer's  point  of 


product — either  concentrate  or  tailing — and  when  either 
of  these  products  has  reached  a  desirable  grade  it 
should  be  sent  to  its  final  destination.  A  re-ti-eatment 
plant  fosters  carelessness  on  the  part  of  operatives  in 
the  concentrator;  whereas,  if  properly  encouraged, 
these  operatives  display  an  almost  uncanny  ability  to 
maintain  uniform  grades  in  the  mill  products. 
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In  connection  with  the  selection  of  concentrates  of  a 
desired  grade,  a  recent  test  on  Bunker  Hill  mill  feed 
may  be  of  interest.  The  feed,  being  all  through  30  mm. 
in  size,  was  screened  on  15  mm.,  7  mm.,  and  3  mm. 
screens.  The  material  remaining  on  each  of  these 
screens  was  hand-sorted  into  the  products  shown  in 
Table  I.  The  second-class  products  were  subjected  to 
the  same  treatment  that  they  receive  in  the  mill,  that 
is,  the  30  mm.  size  was  broken  to  pass  15  mm.,  the  15 
mm.  to  pass  7  mm.,  and  the  7  mm.  to  pass  3  mm.,  and 
the  materials  were  re-sorted.  Products  resulting  from 
this  treatment  are  shown  in  Table  II,  and  the  summary 
of  the  whole  operation  appears  in  Table  III. 

There  was  only  one  particle  of  first  class  in  1500  gm. 
of  material  on  the  15  mm.  screen.  If  the  jigs  treating 
this  material  are  required  to  produce  a  high-grade  con- 
centrate, it  is  easy  to  see  that  the  beds  must  be  sub- 
jected to  e.xcessive  wear  while  an  occasional  particle  of 
the  required  grade  is  being  discharged;  whereas,  if  only 
tailings  and  middlings  are  produced,  the  beds  discharge 
freely  without  appreciable  wear  on  the  particles,  and 
a  large  tonnage  of  low-grade  tailings  may  be  released. 
When  these  middlings  are  re-jigged  they  form  a  uni- 
formly high-grade  bed,  which  likewise  discharges  freely 
with  little  wear. 

T.\BLE  rii 
Summao' 

__    .                                                Per  Cent.  .Assay, 
"oouct                                         Weight         Per  Cent.  Pb 

FirstCUas 3.97  71   g 

Second  Clan 4  66  33  4 

Middlings 44.63  1414 

Tailings 46.70  00.0 

Totals 99.96  |0.8 

Tables  I,  II,  and  III  show  that  by  re-crushing  the 
second-class  product,  as.saying  42<^i  lead,  from  two  sizes. 
1.59c  of  the  weight  of  the  whole  sample  was  selected 
in  a  product  assaying  6T-'r  lead.  With  a  large  tonnage 
of  mill  feed,  and  considering  that  this  process  is  con- 
tinued throughout  the  flow  sheet,  it  can  be  seen  that 
many  tons  of  waste  are  thus  separated  from  the  second- 
class  product  while,  in  many  plants,  it  would  go  to 
the  concentrate  bins.  This  plan  of  separation  and  selec- 
tion has  resulted  at  the  Bunker  Hill  mills  in  raising  the 
grade  of  the  concentrate  12''f,  of  the  metallurgical  e.x- 
traction  10^;,  and  of  the  economic  extraction  lUf. 


Phosphate-Rock  Industry  in  1918 

The  phosphate-rock  industry  in  the  United  States 
may  be  said  to  have  "marked  time"  in  1918,  for  the 
quantity  of  rock  .sold  differed  only  about  4':c  from  that 
sold  in  1917.  For  the  whole  country  there  was  a  de- 
crease in  output  of  93,.527  tons,  or  S.G^c,  but  a  gain 
in  total  value  of  $443,379.  or  6  per  cent. 

The  quantity  of  phosphate  rock  marketed  in  1918. 
according  to  R.  W.  Stone,  of  the  U.  S.  Geological  Sur- 
vey.  was  2,490,700  long  tons,  valued  at  $8,214,463,  as 
compared  with  2,584,287  tons,  valued  at  $7,771,084,  in 
1917.  The  output  by  states  in  the  last  two  years  is 
shown  in  the  table. 

The  table  shows  that  Florida  land  pebble  con.stitute<l 
80'"r  of  the  output  of  the  countr>-  and  that  the  land- 
pebble  output  was  7144  tons  le.is  in  1918  than  in  1917, 
a  slight  decrea.sc.  Florida  hard  and  soft  phosphate, 
however,  increa.sed  from  18.608  tons  in  1917  to  70.383 
tons  in  1918.  or  278"^^.  Most  of  this  increa.se  was 
made  by  a  greater  output  of  hard  rock.  The  output 
of  the  state  as  a  whole  increased  44,631   tons,  or  2%, 


The  statistics  for  Florida  were  compiled  in  cooperatio 
with  the  Florida  State  Geological  Survey.  The  outpu 
of  South  Carolina  increased  about  11%,  but  that  o 
Tennessee  and  Kentucky  was  27%  less  than  in  191"; 

PH03PH.\TE  ROCK  .*i">LD  IX  THE  rxiTED  STATES,  I9I7-I9I8 

1917 1918 

.Average  Avera* 

Quantity         Price  Quantity  Pric« 

State                      (Long  Tons)   per  Ton  (Long  Tons)  perTc 
Florida: 

Hard  and  soft  rock 18,608        $8.56  70,383  S7  *' 

Landpebble 2,003.991           2.65  1,996,847  2.71: 


2,022,599 
33.485 


Tennessee: 

Brown  rock a  447,203 

Blue  rock 65.904 


513.107 
Western  States k  15,096 


$2.70 
$4.14 


$4.14 
$2.77 
$3.01 


2.067.230 
•  37.040 


3  374.535 
b  11,955 


2.584,287 

a  Includes  several  thousand  tons  of  brown  rock  from  Kentucky      ^  Inrlud 
1917:   Idaho,  Utah,  and  Wyoming;    1918:  Idaho  and  Utah. 

In  the  Western  States  also  there  was  a  proportionate!; 
large  decrease — from  15,000  tons  in  1917  to  12.00 
tons  in  1918,  or  about  20%.  The  failure  of  the  industr 
to  make  a  greater  output  was  due  largely,  it  is  believec 
to  the  shortage  of  labor  caused  by  the  war, 


Java's  Trade  in  Billiton  Tin* 

The  exports  of  Billiton  tin  from  Java  for  191: 
amounted  to  2185  tons,  and  the  production  was  756 
tons.  In  1916,  a  total  of  20.300  tons  was  producer 
of  which  11,500  tons  went  to  America;  and  in  191 
there  was  produced  15,000  tons,  of  which  the  Unite- 
States  took  13,000  tons.  Of  the  2185  tons  exported  i; 
1918,  the  United  States  received  1490  tons;  Japan,  33 
tons;  and  Hongkong,  314  tons. 

In  a  general  way  the  price  of  Billiton  tin  throughou 
the  year  followed  the  market  quotations  for  Banka  tir 
The  government  controlled  the  exports,  and  shipment 
were  made  only  under  license. 

The  following  monthly  quotations  per  picul  (136  lb. 
of  Billiton  tin,  representing  first  cost,  may  prove  o 
interest,  the  guilder  quotations  being  reduced  to  Ameri 
can  gold  at  the  rate  of  $0,402: 

Months  Ix>w«st 

July $83.01       i 

August 93.67 

September 89.45 

October 89.24         89.  ^4 

November 69.95         8»  24 

December 60.09         6«  95 

The  mines  are  worked  by  the  Billiton  Co.  under 
concession  granted  in  1852,  which  was  extended  i 
1892  for  a  period  of  35  yeans  thus  expiring  on  Apr.  3( 
J927.  In  the  1892  agreement  it  was  stipulated  that  th 
company  should  receive  five-eighths  of  the  yearly  profil 
The  geological  formation  of  the  beds  on  the  island  o 
Billiton,  as  well  as  the  occurrence  of  the  ore,  is  simila 
to  that  of  Banka,  but  in  Billiton  there  are  tin  vein 
that  are  rich  enough  to  work. 

The  company  has  installed  electrical  machinery  fo 
the  workings,  the  largest  of  which  is  at  Manggar.  th 
capital  of  the  district,  in  the  eastern  part  of  the  islanc 
This  station  has  installed  two  "werks-poor"  Diesel  mo 
tors,  each  of  1200  hp.,  with  an  engine  in  reserve.  Th 
station  supplies  about  800  kw.  Three  more  Diesel  mc 
tors,  of  1200  hp.  each,  have  been  ordered  from  Amste! 
dam,  making  a  total,  when  in  position,  of  720 
horsepower. 


Months  Lowest    Highest 

January $60  75  $76  18 

Februan- 71  96     80.40 

March 78  99     86.43 

April 84.22     91.25 

Nlay 86.03     94.87 

June  80  00     87.03 


'Commrrcr   Krportt,  May.   1919. 
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Notes  on  Flotation 

By  JOSEPH  P.  RUTH,  JR.- 


A  general  presentation  of  flotation  factors  has  the 
important  advantage  of  starting  discussion. 
Through  such  discussion  new  ideas  form,  and  bet- 
ter understanding  of  intricate  probleyns  results. 
The  article  tfiat  folloics  will  be  read  with  interest 
by  flotation  operators  and  technical  men,  as  it  gen- 
eralizes the  important  elements  controlling  flotation. 
Flotation  depends  for  its  success  in  the  treatment  of 
a  suitable  ore  upon  the  delicate  adjustment  of  not 
easily  controlled  conditions.  More  of  the  practical 
operators  should  describe  their  operating  difficulties 
and  their  methods  of  overcoming  them,  for  the 
infoi'mation  of  other  and  less  experienced  operators. 

FLOTATION  is  not  nearly  so  complex  a  process  as 
most  interested  persons  consider  it.  Flotation  of 
mineral  particles  is  effected  by  bringing  several 
different  phenomena  into  proper  relationship  with  one 
another.  The  establishment  of  this  balance  between  the 
different  factors  is  not  always  easy,  and  it  is  for  this 
reason  that  the  difficulties  of  flotation  arise.  It  will 
no  doubt  be  some  time  before  the  fundamental  principles 
underlying  flotation  are  completely  understood,  but 
much  of  the  difficulty  of  understanding  the  process  is 
due  to  trying  to  understand  it  from  investigation  made 
of  conditions  in  the  large  plant. 

Factors  in  Flotation 

The  five  most  important  or  positive  factors  in  flota- 
tion are,  in  my  opinion,  these — agitation,  the  solubility 
of  the  contaminant  (usually  oil),  the  surface  tension, 
the  size  of  the  bubbles  formed,  and  the  size  of  the  sul- 
phide particles.  I  have  tried  in  Fig.  1  to  show  the  inter- 
action and  interrelation  of  these  five  factors,  which  must 
all  be  adjusted  closely  with  respect  to  one  another  in 
order  to  get  successful  flotation.  The  curves  shown  in 
the  figure  are  drawii  to  illustrate  a  general  condition  in 
relation  to  time.  Each  of  these  factors  varies  according 
to  its  o\vii  laws,  but,  for  any  one  factor,  the  other  four 
conditions  must  be  adjusted,  and  as  each  one  of  the 
five  changes,  the  other  four  have  to  be  changed  to  a 
greater  or  less  degree.  It  is  to  this  interdependence 
of  the  five  variables  that  the  difficulties  in  flotation  are 
to  be  ascribed,  in  so  far  as  it  concerns  practice.  The 
work  of  Ralston,  Bancroft,  Hildebrand,  Coghill,  and 
others  will  no  doubt  lead  in  the  end  to  a  far  better  under- 
standing of  the  physical  phenomena  of  flotation. 

The  figure  will  be  mere  readily  understood  when  I 
state  that  its  purpose  is  to  show  that  as  agitation  be- 
comes more  violent,  or  prolonged,  a  greater  part  of 
the  soluble  portion  of  the  oil  goes  into  solution  and  an 
increasing  proportion  of  the  oil  particles,  floating  in  the 
pulp  as  a  "reserve,"  is  insoluble  residual  oil ;  that  as  more 
of  the  oil  goes  into  solution,  the  lower  becomes  the 
surface  tension  of  the  bubbles;  that  the  lower  the  sur- 
face tension  of  the  bubbles  becomes,  and  the  greater 
the  agitation,  the  smaller  are  the  bubbles  which  are 
formed ;  that  the  smaller  the  bubbles  become,  the  smaller 
is  also  the  mass  of  any  liftable  material  which  these 
bubbles  can  float. 


The  interrelation  of  these  five  factors  or  variables 
is  complex,  and  it  is  difficult  to  represent  them  graphi- 
cally. Let  the  operator  study  the  phenomena  as  he  &x^ 
time,  while  attending  to  the  flotation  machines  in  the 
mill.  Then  let  him  draw  his  own  graph.  The  simple 
act  of  drawing  such  a  graph  will  help  him  to  crystallize 
his  ideas  the  better.  Finally,  when  he  has  the  graph 
which  satisfies  him  the  best,  he  will  find  that,  by  study- 
ing it  and  considering  how,  when  one  factor  is  changed 
in  a  certain  way,  the  four  other  factors  also  have  to  be 
changed  if  the  same  relative  resultant  or  "lifting  ability" 
is  to  be  maintained  in  the  cell,  he  will  learn  the  better 
how  to  cope  with  the  difficulties  that  are  so  constantly 
arising  in  the  operating  plant  because  of  the  many 
ways  in  which  the  changes  in  the  complex  conditions  of 
actual  mill  work  affect  these  five  factors. 

Adverse  Factors 

Just  as  there  are  these  five  positive  or  helpful  factors, 
so  also  are  there  two  additional  factors  which  by  their 
effect  upon  certain  of  these  positive  or  contributing  fac- 
tors affect  adversely  the  flotation  as  a  whole.     These 


INITIAL  CONDITIONS 


■Soluble  Oil  naf^ 

in  So/Lrfion 


Oil  in  SoIi/I-ion 
Increasing';  wifh 
SLrffy'cisnf-  Time  and 
^qrrfni-ion  ail  Soluble 
Oil  will  ap  inA> 
5oIuTion 


Surface  Tension  Decr^crsinq' 
yvHii  Tims  anal  Increase  o-f  OO^ in  Solution 


•1727  Champa  St.,  Denver.  Colorado. 


Size  of  Bubble  Decreasina  tvifii  Time 
anc^  Increase  of  Oil  in  Solufion 


Size  of  lifhable  Perrficle  Secrecrsingr 

FIG.   1.      COMPARISON  OF  FLOTATION  CONDITIONS  IN 
RELATION    TO   TIME 

negative  or  interfering  factors  are  electrolytes  and 
colloids — the  latter  more  probably,  in  most  instances, 
fine-grained  suspensions  that  in  their  behavior  approxi- 
mate to  that  of  colloids,  rather  than  true  colloids.  Oc- 
casionally, no  doubt,  the  effects  of  these  two  conditions 
may  in  themselves  be  helpful,  but  I  am  inclined  to 
believe  that  when  they  do  help  flotation  it  is  far  oftener 
through  their  negative  effect  upon  certain  of  the  five 
positive  factors.     In  such  instances  they  bring  the  five 
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positive  factors  back  again  into  proper  balance  with 
one  another  by  reducing  the  effect  of  some  factors, 
rather  than  by  their  own  direct  positive  effect  upon  the 
flotation  action  itself. 

The  greatest  lifting  power  is  that  obtained  when  a 
bubble  filmed  with  pure  water  is  brought  into  contact 
with  the  liftable  material.  Bubbles  can  be  formed  by 
blowing  air  into  pure  water,  but  such  bubbles  are  large 
in  size,  small  in  number,  and  lacking  in  persistence. 
The  advantage  of  adding  a  contaminant  (generally  an 
oil,  in  practice,  but  it  can  also  be  a  salt,  and,  possibly, 
certain  colloids  will  act  similarly  to  oil)  is  that  by  such 
addition  the  bubbles  are  rendered  smaller  and  more  per- 
sistent. For  example,  take  a  laboratory  flotation  ma- 
chine having  gla.ss  sides  and  capable  of  having  the 
amount  of  air  injected  into  the  pulp  in  any  given  inter- 
val of  time  kept  constant  (my  tj-pe  of  laboratorj-  machine 
is  especially  adapted  to  this  experiment,  but  several 
others  can  be  used)  ;  put  distilled  water  into  the  ma- 
chine and  start  it.  The  bubbles  will  be  relatively  large. 
Then  without  altering  the  operative  conditions  in  the 
least,  except  to  add  a  drop  or  two  of  oil,  watch  the  bub- 
bles become  much  smaller  almost  the  instant  the  oil  is 
added.  Moreover,  the  greater  contamination  up  to  a 
certain  point,  the  smaller  become  the  bubbles  generated 
by  the  same  amount  of  air  and  the  same  amount  of 
agitation. 

Referring  again  to  Fig.  1,  it  will  be  noticed  that  the 
smaller  the  bubble,  and  the  smaller  the  surface  tension. 
the  smaller  becomes  the  particle  of  liftable  material 
that  can  be  floated  in  the  cell.  In  other  words,  a  particle 
that  might  have  been  floated  by  the  large  bubbles  formed 
in  pure  water  can  no  longer  be  floated.  To  be  floated  the 
particle  must  be  made  smaller.  The  reasons  for  this 
are  three:  (1)  the  smaller  a  particle  becomes,  the  less 
is  its  mass;  (2)  the  smaller  the  particle  becomes,  the 
larger  is  the  ratio  of  its  surface  to  its  mass;  (3)  the 
larger  the  particle,  the  greater  is  the  frictional  rub 
upon  the  particle  as  it  is  lifted  by  the  bubble  through 
the  pulp. 

Effect  of  Reduction  in  Size  of  Liftable  Particle 

Many  operators  fail  to  recogrnize  the  important  effect 
that  reduction  in  size  of  the  liftable  particle  has 
upon  flotation.  Consider  a  sphere,  for  instance; 
and  what  follows  is  equally  true  of  the  cube  and 
other  polyhedrons.  The  surface  of  the  sphere 
varies  as  the  square  of  its  diameter;  the  volume 
as  the  cube.  Consequently,  as  the  diameter  is  reduced, 
the  surface  decreases  less  rapidly  than  does  the  volume 
or  weight.  In  fact,  the  ratio  of  surface  to  volume 
changes  a.s  the  reciprocal  of  the  diameter.  Surface 
tension,  or  whatever  the  force  may  be  that  causes  the 
lifting  of  floatable  particles  by  the  bubble,  is  dependent 
a.1  to  its  amount,  .so  far  as  any  individual  particle  is  con- 
cerned, upon  the  size  of  the  surface  in  contact  between 
the  bubble  and  the  particle  in  (juestion,  as  well  as  upon 
the  intensity  with  which  that  particular  substance  is 
gripped  by  that  particular  bubble  film.  By  reducing 
the  size  of  the  particle  the  amount  of  surface  that  can 
be  gotten  into  contact  with  the  bubble  is  diminishetl. 
But  afl  this  surface  decrea.ses  less  rapidly,  while  the 
size  of  the  particle  is  being  reduced,  than  docs  the  mass 
of  the  particle,  and  therefore  than  does  also  the  pull 
of  gravity  upon  the  p.'irficle  (which  is  one  of  the  prin- 
cipal forces  opposing  flotation),  the  size  of  the  pnrticlea 
in  the  pulp  can  be  reduced  until  the  diminished  flotative 


power  of  a  unit  area  of  bubble  surface  (reduced  in  in- 
tensity because  of  reduction  in  intensity  of  the  bubble's 
surface  tension  by  the  oil  added  as  contaminant)  is 
again  capable  of  floating  the  liftable  material  under  the 
new  conditions  that  have  been  set  up. 

That  is  one  effect  of  reduction  in  size  of  a  liftable 
particle  upon  its  flotability.  Another  gain  rises  from  the 
fact  that  as  the  bubble  begins  to  move  with  its  load  the 
resisting  force  of  friction  begins  to  oppose  its  rise.  This 
frictional  resistance  is  twofold  in  its  nature.  First 
there  is  the  mechanical  rub  of  the  pulp  upon  the  bubble; 
second,  there  is  the  viscosity  or  internal  resistance  of 
the  pulp  liquid  to  displacement  that  must  be  overcome. 
The  smaller  the  particle,  the  less  will  be  both  kinds  of 
frictional  resistance.  Therefore,  the  smaller  the  parti- 
cle, the  less  likely  it  is  to  be  brushed  off  a  bubble  while 
the  pulp  is  being  agitated. 

Unfortunately,  as  the  size  of  the  valuable  mineral  is 
reduced  for  any  given  grade  of  ore,  the  greater  become? 
the  number  of  particles  that  must  be  brought  into  con- 
tact with  the  bubble  surface  if  they  are  to  be  floated,  and 
so  the  greater,  other  things  being  equal,  becomes  the 
difficulty  of  saving  the  valuable  mineral  from  the  gangue. 
In  fact,  it  is  possible,  although  many  do  not  seem  yet  to 
appreciate  it,  to  grind  the  pulp  so  fine  that  it  is  impos- 
sible to  make  an  efficient  recovery  upon  it  by  flotation. 
In  other  words,  just  as  years  ago  it  was  found  that  an 
ore  could  be  ground  too  fine  for  efficient  gravity  concen- 
tration, now  it  has  also  been  found  that  to  a  certain 
degree  the  fact  also  holds  true  in  flotation. 

Probability  of  Contact 

The  probability  that  all  the  liftable  particles  in  the 
pulp  will  be  brought  into  contact  with  bubble  surface  is 
a  function  mainly  of  the  ratio  of  total  bubble  surface 
to  the  amount  of  the  surface  of  liftable  particles  that 
must  be  floated.  The  smaller  the  individual  bubbles, 
the  larger  is  the  total  bubble  surface  obtained  for  any 
given  volume  of  air  put  into  the  bubbles.  The  flotative 
efficiency  of  any  contaminant  is.  therefore,  to  a  con- 
siderable degree  a  question  of  its  effect  relatively  both 
upon  the  surface  tension  of  the  bubble  film  and  upon  the 
strength  of  that  film;  for  upon  the  strength  of  the  film 
depends  the  size  to  which  the  bubbles  can  be  reduced 
without  their  coalescing  immediately  when  they  come 
in  contact  with  one  another  during  agitation  of  the  pulp. 

Not  only  can  the  probability  of  contact  be  increa.^ed 
by  increasing  the  bubble  surface,  but  also  by  lengthening 
the  time  during  which  contact  is  possible.  Decrease  in 
the  size  of  the  bubbles  decreases  the  rapidity  with  which 
they  rise  through  the  pulp,  for  the  smaller  the  bubbles 
the  greater  is  their  surface  in  proportion  to  their  dis- 
placement, and  so  the  larger  becomes  the  relative  fric- 
tional resistance  of  both  the  liquid  and  the  suspended 
gangue  particles  to  the  rise  of  the  bubbles  through  the 
pulp.  Consequently,  the  greater  also  becomes  the  pr(^b- 
ability  that  the  liubble  will  become  loaded  with  liftable 
particles,  and,  of  course,  the  heavier  the  load  that  is  car- 
ried by  the  bubbles  the  slower  will  they  rise  through 
the  pulp. 

One  of  the  most  important  points  in  the  design  of  a 
flotation  machine  is  this  matter  of  promoting  probability 
of  contact  not  merely  between  bubble  and  pulp,  but 
between  bubble  and  sulphide  particle  in  the  pulp.  Bring- 
ing the  bubble  and  the  sulphide  particles  efficiently  into 
contact  with  one  another,  and  the  obtaining  of  proper 
aeration  of  the  pulp,  are  the  principal  points   in   the 
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mechanical  aspect  of  the  process.  Too  little  importance 
had  been  given  to  these  two  phases  of  the  problem  in 
the  design  of  the  various  flotation  machines  on  the 
market. 

Action  of  Flotation  Machines 

Fig.  2  shows  in  diagrammatic  section  a  rather  common 
type  of  flotation  machine.  The  cascade  type  of  machine 
and  those  types  in  which  an  air  lift  or  centrifugal  pump 
is  used  to  circulate  the  pulp  through  an  exterior  chamber 
come  within  this  general  type,  so  far  as  pulp  and  bubble 
travel  are  concerned,  for  in  these  types  of  machines  the 
pulp  is  withdrawn  from  the  bottom  of  the  cell  and  enters 
it  again  at  the  top  behind  a  baffle  so  as  not  to  disturb 
the  bed  of  froth  that  is  cleaning  itself  in  the  collecting 
chamber  of  the  machine. 

The  difficulty  in  flotation  is  to  catch  the  heavier  and 
larger  particles  of  valuable  liftable  mineral.  Consider 
what  happens  to  these  particles  in  a  machine  of  a  gen- 
eral type  as  shown  in  Fig.  2.  It  is  known  that  the  tend- 
ency of  matter  is  to  continue  its  motion  in  the  direction 
imparted  to  it  unless  influenced  by  some  other  force.  The 
finer  particles  in  the  pulp  tend  to  lose  their  velocity 
rapidly  after  they  get  away  from  the  confined  space  be- 
hind the  baffle  and  enter  the  cell  proper.  But  the  coarser 
particles  of  the  pulp,  and  especially  the  sulphide  par- 
ticles, tend  to  keep  on  sinking  and  to  circuit  directly 
down  to  the  draw-off  opening  in  the  bottom  of  the 
collecting  chamber.  On  the  other  hand,  the  bubbles,  as 
shown  by  the  skeleton  arrows,  begin,  because  of  their 
buoyancy,  to  rise  to  the  surface  of  the  pulp  just  as  soon 
as  they  have  got  outside  of  the  more  intense  influence 
of  the  current  near  the  baffle  board  and  before  the  suc- 
tion that  is  drawing  the  pulp  to  the  discharge  opening 
:an  exert  control  over  them.  Owing  to  this  short-cir- 
suiting  of  the  bubble  air  back  to  the  surface  by  way 
of  the  froth  bed,  the  time  that  the  bubbles  are  in  that 
part  of  the  pulp  path  where  they  can  come  in  contact 
with  the  coarser  particles  of  sulphide  is  comparatively 
short,  considering  the  length  of  the  total  path  followed 
by  the  pulp.  In  other  words,  the  pulp  in  such  types 
oi  flotation  machines  has  to  pass  through  the  circuit 
more  times  in  order  to  get  contact  with  the  coarser 
particles  than  would  be  necessary  were  the  bubbles  and 
pulp  traveling  together  in  the  same  direction  for  a 
greater  distance  through  their  respective  paths. 

In  Fig.  3  is  shown  a  diagrammatic  section  of  a  paddle- 
wheel  type  of  agitator.  The  same  general  criticism 
applies  to  this  type  as  to  the  one  shown  in  Fig.  2.  But 
there  is  still  another  disadvantage  attending  the  use 
>f  these  two  types  of  machines.    That  is  the  scrubbing 

ffect  which  the  pulp  has  upon  the  bubbles  as  they 
oegin  to  lag  behind,  and  then  to  rise  through  the  pulp. 
Phis  scrubbing  and   impingement  of  the  gangue  par- 

icles  upon  the  sulphide  load  carried  by  the  bubbles  tend 
;;o  tear  off  from  the  bubble  surface  those  particles  of 
such  low  liftability,  because  either  of  size  or  inherent 
lature,  that  they  are  just  being  held  by  the  bubble. 
These  particles  must  then  go  around  the  circuit  again 

f  they  are  to  be  caught,  and  then,  possibly  on  the  second 
Dassage  through  the  critical  zone,  they  will  be  torn  off 

he  bubbles  and  fail  to  be  lifted  up  into  the  froth  bed 
where  they  will  become  comparatively  safe.  Prolonga- 
tion of  the  baffle  board  will  aid  somewhat  in  meeting 
:he  first  of  these  objections,  but,  because  of  the  greater 
confinement  of  the  current,  and  its  inability  to  dissipate 
itself  in  the  body  of  the  collecting  chamber  before  the 
pulp  particles  come  within  the  influence  of  the  suction 


at  the  bottom  of  the  cell,  the  second  objection  becomes 
more  cogent  than  before.  The  principle  is  wrong,  and 
so  a  compromise  is  the  best  that  can  be  effected  in  over- 
coming the  difficulty. 

Fig.  4  is  a  pneumatic  machine  of  the  mat  type  in  dia- 
grammatic section.  In  this  type  of  flotation  machine  the 
general  direction  of  travel  of  pulp  is  across  the  direction 
of  rise  of  the  bubbles  in  the  machine.  It  would  appear, 
at  least  at  first  glance,  that  the  difficulties  mentioned  in 
the  preceding  paragraph  were  obviated.  But  this  is 
more  apparent  than  real.  The  truth  of  the  matter  is 
that  the  actual  travel  in  such  machines  consists  of  an 
up-and-down,  slowly  progressive  movement  of  the  pulp 
particles  through  the  machine.  The  bubbles  displace 
liquid  at  the  bottom  of  the  cell.    As  they  rise,  pulp  from 
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Fig.  3 


Fig.  5 
FIGS.   2.  3,  4.  5.     ACTION  OF  FLOTATION  CELLS 

above  must  come  down  to  fill  the  space  which  they 
occupied,  while  at  the  same  time  the  air  bubbles  tend 
to  draw  along  behind  and  with  them  a  certain  minor 
amount  of  pulp.  This  sucking  action  tends  to  make 
the  bubbles  coalesce  with  one  another,  thereby  reducing 
the  amount  of  bubble  surface  and  in  that  way  decreasing 
the  probability  of  contact  with  the  sulphide  particles 
per  unit  volume  of  air  used  to  form  bubbles.  In  its 
downward  movement  the  pulp  tends  to  scrub  the  sulphide 
particles  off  from  the  bubble  surface.  This  scrubbing 
action  is,  if  anything,  even  more  severe  than  in  many 
other  types  of  machine,  and  is  especially  hard  upon  the 
larger  sulphide  particles  that  have  become  attached  to 
bubble  film.  In  fact,  it  is  probable  that  in  many  of  the 
mat  pneumatic  machines  the  loading  of  the  bubbles  with 
sulphide  particles  occurs  largely  at  the  bottom  of  the 
froth  bed  where  the  pulp  is  whipped  up  against  it,  and 
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where,  owing  to  the  rapid  rise  of  other  bubbles,  the 
mineral-laden  froth  is  soon  pushed  out  of  range  of  the 
pulp's  rub.  This  whipping  of  the  pulp  against  the 
bottom  of  the  froth  bed  tends  to  give  certain  compensat- 
ing efficiency  to  the  mat  type  of  machine.  But  it  is 
also  evident  that  the  larger  particles  of  sulphide  cannot 
be  lifted  up  to  the  top  of  the  pulp  bed  without  resort 
to  excessive  formation  of  bubbles  and  the  lifting  of  a 
rather  dirty  concentrate,  at  least  in  the  rougher  cells. 
In  this  e.\planation  of  the  manner  in  which  the  froth 
is  mainly  loaded  with  sulphide  particles  in  the  mat  type 
of  pneumatic  machine,  the  reader  will  find  the  reason 
why  such  machines  cannot  be  made  to  treat  coarse  pulp 
as  efficiently  as  is  possible  with  a  paddle  machine. 

Fig.  5  shows  a  diagrammatic  section  of  another  flota- 
tion machine.  In  it  the  agitation  and  aeration  are  accom- 
plished by  a  specially  designed  device  called  a  "spumer." 
Air  is  sucked  down  the  hollow  shaft  by  the  rotation  of 
the  spumer  while  at  the  same  time  the  spumer  also 
sucks  air  and  pulp  up  from  the  bottom  of  the  collector 
chamber  of  the  machine.  The  rotation  of  the  spumer 
thus  throws  air  and  pulp  out,  practically  together,  with 
a  vort£x  motion  into  the  agitation  chamber,  causing  good 
contact  to  be  obtained  between  the  pulp  and  the  bubbles, 
as  both  are  traveling  along  with  one  another  at  slightly 
different  velocities,  owing  to  the  buoyant  effect  that  tends 
to  accelerate  the  rise  of  the  bubbles  through  the  pulp 
until  they  have  become  fairly  well  loaded.  As  both  sul- 
phide particles  and  bubbles  are  traveling  together  for 
a  large  part  of  the  circuit,  and  as  the  sulphide  particles 
have  a  momentum  that  takes  them  along  with  the  bubble 
travel,  much  larger  sulphide  particles  can  be  floated  than 
with  other  t>T)es  when  using  the  same  surface  tension 
and  the  same  size  of  bubbles.  Moreover,  there  is  less 
tendency  in  this  type  of  machine  for  the  pulp  to  scrub 
the  particles  off  from  the  bubbles.  This  is  because  of 
the  way  in  which  the  bubbles  tend  to  rise  with  a  rela- 
tively slow  differential  speed  out  of  the  pulp  while  it  is 
travelling  horizontally  across  the  top  of  the  collecting 
chamber. 

I  do  not  wish  to  infer  from  these  remarks  that  good 
work  cannot  be  done  with  all  the  standard  flotation 
machines  if  proper  conditions  are  obtained.  What  I  do 
.say  is  that  the  obtaining  of  contact  between  bubble  and 
sulphide  particles  is  necessary  in  order  to  float  the  sul- 
phide particles,  and  that,  therefore,  the  greater  the  prob- 
ability of  contact  and  the  less  the  likelihood  of  scrubbing 
the  particles  off  the  bubbles  after  they  have  become  at- 
tached to  them,  the  more  efficient  is  the  machine.  More- 
over, to  get  flotation  with  other  machines,  the  sulphide 
particles  must  l)e  crushed  finer  than  is  necessarj-  to  float 
the  .same  mineral  when  the  pulp  and  the  bubble  flow 
are  in  the  .same  direction.  This  is  a  considerable  ad- 
vantage, it  .seems  to  me,  for  the  finer  the  particles  into 
which  any  given  amount  of  sulphide  mineral  is  crushed, 
the  greater  is  the  number  of  particles  that  must  be 
brought  into  contact  with  bubble  surface,  and,  therefore, 
other  conditions  being  equal,  the  greater  becomes  the 
difficulty  of  catching  all  of  them. 

Size  of  Bi'Bble 

The  size  of  the  bubble  is  important  for  three  rea.sons: 
(1)  the  smaller  the  bubbles  are.  other  things  being 
equal,  the  less  rapid  is  their  rise  through  the  pulp;  (2) 
the  smaller  the  bubbles,  the  less  is  the  tendency  for  them 
to  coale.sce  when  they  come  in  contact  with  one  another; 
(3)  the  more  uniform  the  .size  of  the  bubbles  ia.  the  less 
is  the  tendency   for  them  to  coalesce.     Coalescence  of 


bubbles  is  undesirable  because  of  decreasing  efficiency 
of  the  air  per  unit  of  volume  put  into  bubbles,  and  or 
account  of  the  commotion  that  coalescing,  or  "blebbing" 
action,  produces  in  the  pulp. 

Naturally  the  question  arises  as  to  how  the  size  o1 
the  bubbles  can  be  regulated.  In  the  first  place,  tht 
larger  the  proportion  of  oil  in  the  bubble  surface,  th( 
smaller  the  bubble  becomes,  other  conditions  being  kept 
constant.  With  the  amount  of  oil  or  contaminant  con 
stant,  the  size  of  the  bubbles  that  are  generated  depend: 
upon  the  speed  at  which  the  air  is  put  into  the  pulp  ant 
the  rapidity  at  which  the  pulp  is  forced  through  th< 
aeration  zone.  The  smaller  the  amount  of  air  fed  int( 
a  unit  volume  of  pulp,  the  smaller  are  the  bubbles  thai 
are  formed,  and  the  greater  the  speed  at  which  tht 
pulp  is  traveling  through  the  aeration  zone,  the  smallei 
the  bubbles  are  for  any  given  feed  of  air. 

Flotation  Oils 

Much  has  been  said  about  the  amount  of  oil  used  ii 
flotation,  and  much  attention  has  been  given  to  the  re 
suits  that  can  be  obtained  with  different  oils.  In  mj 
opinion  one  oil  is  about  as  efficient  in  flotation  as  another 
The  whole  point  of  the  oil  problem,  is,  I  believe,  to  ge' 
the  oil  adjusted  in  solubility  to  the  violence  of  agitatioi 
resorted  to  in  the  treatment  of  the  pulp.  The  less  violen 
the  agitation,  the  more  soluble  the  oil  that  must  be  use< 
to  obtain  the  best  results  on  any  ore.  The  more  violen' 
the  agitation,  the  greater  is  the  proportion  of  insolubh 
oils  which  must  be  mixed  with  the  soluble  oil  to  maintaii 
proper  flotative  conditions  within  the  cell. 

Referring  to  Fig.  1,  in  which  I  have  attempted  t( 
picture  the  relationship  which  exists  between  the  fivi 
positive  factors  in  flotation,  the  reader  will  appreciati 
that  it  is  necessary  to  keep  the  amount  of  soluble  oi 
or  contaminant  in  the  pulp  constant  throughout  the  ma 
chine.  He  will  also  realize  that  the  more  violent  th' 
churning  which  the  oil  and  pulp  receive,  the  mor 
rapidly  will  the  soluble  portion  of  the  oil  go  int' 
solution.  Whatever  oil  may  be  in  solution  tends  t 
go  largely  and  rapidly  into  bubble  surface.  The  bub 
bles  as  they  pass  into  the  froth  bed  take  the  oi 
within  their  films  out  of  the  pulp.  Consequently,  ii 
order  that  the  films  of  the  next  series  of  bubbles  ma; 
have  the  same  surface  tension  as  that  of  those  forme 
the  instant  before,  an  amount  of  oil  must  have  gon 
into  solution  equal  to  that  which  went  into  the  bul)bl 
surface  during  the  same  inten-al  of  time.  That  thi 
feeding  of  oil  to  the  pulp  may  go  on  constantly,  through 
out  the  machine  as  a  whole,  in  proportion  to  the  amoun 
of  oil  that  is  passing  out  of  the  pulp  liquid  into  bubbl 
film,  a  reserve  of  oil  must  be  scattered  through  the  syf 
tern,  and  this  oil  must  be  so  proportioned  as  to  solubilit 
that  it  dissolves  at  just  the  right  speed  to  maintai 
proper  flotative  conditions  in  the  cell.  If  it  were  nc 
for  this  properly  proportioned  reserve  of  as  yet  undis 
solved  oil  scattered  through  the  pulp,  the  surface  tensio 
of  the  bubbles  would  vary  greatly  in  different  parts  c 
the  machine,  and  so,  as  in  all  other  respects  the  cond 
tions  in  the  several  cells  are  similar,  the  flotative  actio 
in  some  part  of  the  machine  would  not  l)e  kept  at  f 
high  efficiency  as  in  others. 

It  therefore  follows  that  too  violent  agitation  niak< 
it  impossible  to  keep  a  constant  condition  of  contam 
nation  throughout  a  series  of  cells.  By  mixing  the  coi 
taminant  oil  with  a  more  or  less  vi.soous  insoluble  oi 
the  rate  of  solution  of  the  contaminant  is  diminishe 
and  constancy  of  conditions  increased. 
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Repair  Work  in  Milling  Plants 


By  CHAS.  LABBE* 


It  is  important  that  expenses  in  making  repairs  in 
milling  plants  he  kept  at  the  lowest  possible  figure. 
Of  .course,  extensive  repairs  often  call  for  reneiv- 
als  and  trans formatio7is,  but  the  present  high  cost 
of  new  machinery  makes  the  repair  crew  an  impor- 
tant adjunct.  Repairs  are  due  principally  to  wear 
of  the  machinery.  Accidents  also  occur  and  necessi- 
tate repairs.  Many  transformations  and  improve- 
ments are  included  under  the  heading  of  repairs. 
They  are  not  repairs  proper,  but  in  the  great  major- 
ity of  cases  they  are  made  by  the  same  crew  and 
charged  to  the  repair  account.  An  outline  of  re- 
pairs can  be  made  by  following  the  mill  floiv  sheet. 


WHEN  hard  pieces  of  ore  wedge  themselves  be- 
tween the  bars  of  the  grizzly  and  are  contin- 
ually driven  in  by  ore  falling  upon  them,  bending 
of  the  bars  results,  making  the  spaces  unequal.  They 
can  be  straightened  with  a  crowbar  and  a  ratchet  jack, 
the  foot  of  the  latter  resting  on  the  sides  of  the  chute. 
By  changing  the  jack  from  one  side  to  the  other  a  quick 
adjustment  can  be  secured,  so  as  to  reach  every  bar. 
The  bars  may  be  worn  down  so  far  that  they  have  lost 
their  strength  and  are  bent  downward.  The  only  rem- 
edy would  be  to  replace  them,  or,  at  least,  replace  a  worn 
bar  by  a  new  one.  The  sides  of  the  chutes  may  have 
to  be  relined  in  those  places  where  heavy  rocks  are 
dumped. 

Planking  does  not  last  long,  and  pieces  of  sheet  iron 
must  be  nailed  or  bolted  to  the  sides.  The  same  work 
may  have  to  be  done  in  the  bins,  but  here  a  lighter 
sheet  iron  can  be  used,  a  No.  26  or  24.  It  helps  a  great 
deal  to  keep  down  wear,  and  the  ore  slides  much  easiei 
than  on  rough  wood.  Inside  next  to  the  gates  a  heav- 
ier sheet  iron  must  be  used.  No.  10  to  16,  often  rein- 
forced with  discarded  rails  or  flat  iron  such  as  old  wagon 
tires  which  have  been  straightened. 

In  mills  where  shooting  is  done  in  the  ore  bins  the 
repair  crew  usually  has  to  work  overtime.  Large  and 
heavy  sheets  become  so  warped  and  buckled  or  swollen 
out  of  shape  that  they  must  be  taken  to  the  blacksmith 
shop.  The  warping  is  straightened  on  a  large  iron 
block  with  hammer  and  flatter.  For  the  swelling,  a 
small  hole  is  drilled  (with  diameter  the  same  as  the 
thickness  of  the  sheet)  at  the  highest  part,  the  dam- 
aged place  heated  red  in  the  forge  and  hammered  dovra 
following  the  contour  of  the  hump,  starting  near  the 
foot  and  spiraling  toward  the  hole.  As  the  metal  ex- 
pands, the  hole  will  be  nearly  closed  when  the  work  is 
finished.  If  it  must  be  waterproof,  a  touch  of  the  oxy- 
weld  flame  or  a  small  rivet  will  finish  the  job. 

Belt  Conveyors  and  Elevators 

The  belt  conveyor  from  time  to  time  requires  the  re- 
placement of  rollers,  shafts,  and  bearings,  and  damaged 
or  out-of-order  grease  cups,  and  while  these  repairs  are 
being  made  there  will  be  a  good  opportunity  to  line  up 
several   rollers,   and   add   or   remove   side  rollers.     All 
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rollers  must  revolve  freely,  and  one  must  make  sure  that 
the  grease  reaches  them.  Remove  all  dust  or  ore  which 
has  accumulated  in  the  front  of  the  rollers.  It  may  be 
necessary  to  take  up  the  belt.  Move  the  take-up  bearings 
as  far  in  as  they  will  go,  put  the  belt  clamp  on  at  about 
the  length  of  the  conveyor,  and  cut  off  as  needed.  Some- 
times the  belt  breaks  and  the  ends  fly  50  ft.  apart.  A 
small  belt  can  be  brought  back  by  hand,  but  for  an  18- 
or  24-in.  belt  a  1-in.  rope  must  be  used,  made  fast  with 
four  to  six  timber  hitches  on  each  side,  and,  with  a 
rope  block,  the  ends  should  be  brought  back  as  close 
together  as  possible,  so  that  they  may  be  handled  with 
the  belt  clamp.  Patches  can  be  put  in  with  belt  lacing 
where  needed,  care  being  exercised  to  see  that  they  do 
not  protude  over  the  outside  edge.  The  lacing  should  be 
put  in  so  that  the  smooth  side  is  on  the  running  side. 
All  the  roughness  must  be  on  the  carrying  side.  Patches 
put  in  with  ordinary  care  do  not  affect  the  straight 
running  of  the  belt. 

Elevators 

Wherever  there  are  elevators,  repair  mechanics  are 
needed.  No  matter  where  the  mill  is  put,  be  sure  to  get 
all  the  fall  necessary  for  the  continuous  downward  de- 
scent of  the  ore.  The  buckets  wear  and  need  replacing. 
Dry  or  wet,  there  is  always  a  quantity  of  leakage,  which 
causes  a  rapid  wear  of  chain  links,  pulleys,  and  bearings. 
Always  provide  the  elevator  boot  with  a  discharge  gate 
at  the  bottom,  and  place  the  boot  where  it  can  be  emptied 
by  simply  opening  the  discharge  gate.  Accessibility  in 
this  case  will  mean  a  great  saving  in  time  later. 

Crushers 

Rock  breakers  are  usually  designed  to  stand  all  the 
work  they  are  to  perform,  which  is  the  hardest  in  milling 
plants.  Wear  takes  place  in  the  bearings  and  on  the 
breaking  jaws.  All  the  bearings  are  babbitted,  and 
when  worn  down  they  must  be  rebabbitted.  Use  only 
the  grade  of  babbitt  made  for  that  purpose.  Many 
babbitts  are  either  too  soft  and  do  not  stand  the  pres- 
sure, or  are  too  hard  and  brittle.  In  most  crushers  the 
crushing  jaws  can  be  changed  end  for  end.  When  worn 
at  one  end,  which  is  mostly  the  lower  end,  taper  bolts 
must  be  drawn  very  tight;  and  if  the  jaw  plates  have 
a  chance  to  move  sidewise  it  is  best  to  wedge  them  tight, 
or,  better,  pour  zinc  to  keep  them  in  place.  If  the  pit- 
man cap  studs  break  often  this  is  caused  by  the  back 
toggle  being  set  on  the  wrong  slant.  The  toggles  must 
point  down  toward  the  pitman,  and  worn  toggle  and  tog- 
gle seats  must  be  taken  out  and  overhauled  at  the  ma- 
chine shop.  There  must  be  plenty  of  head  room  at  the 
crusher,  and  a  crawl  with  chain  block  similar  to  the  one 
over  the  stamp  batteries  must  be  installed  even  before 
erecting  the  crusher.  Such  an  installation  will  pay  for 
itself  at  the  first  repair.  Over  large  crushers  it  is  im- 
perative. 

In  the  gyratory  rock  crusher  a  common  repair  is  the 
babbitting  of  the  eccentric.  A  special  sleeve  is  always 
provided,  thus  simplifying  the  job.  The  old  babbitt  is 
chiseled  or  melted  off,  the  sleeve  clamped  on  and  the 
babbitt  poured  in.  As  soon  as  cool,  the  sleeve  is  re- 
moved and  the  oil  grooves  are  cut.  The  concaves  must 
be  replaced  when  worn  to  a  safe  limit.     To  take  them 
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out,  the  first  one  (which  is  the  hardest)  must  be  shot 
out  with  powder  by  boring  a  small  hole  in  the  zinc. 
Sometimes  blasting  can  be  avoided  if  by  careful  exam- 
ination a  loose  concave  can  be  found  by  trying  with  the 
hammer,  the  zinc  chiseled  off  so  as  to  let  drive  a  sharp 
moil,  and  then  a  crowbar  used.  To  put  in  new  concaves, 
a  guide  ring  is  often  used,  which  facilitates  the  work. 
If  none  is  at  hand,  each  concave  is  braced  to  the  head 
with  a  strip  of  wood.  Clay  softened  with  oil  is  used 
(as  in  general  babbitting  work)  to  prevent  zinc  from 
running  out.  Be  careful  that  no  foreign  matter  drops 
between  the  concaves,  as  it  will  impair  the  strength 
of  the  zinc  and  make  boiling  certain  when  pouring. 
The  concaves  will  set  tighter  if  they  are  heated  before 
pouring. 


FI6.  I 
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QUICK  REPAIRS  OF  MILLING  MACHINERY 

To  take  up  the  wear  and  to  keep  the  crushing  uniform, 
the  shaft  is  raised,  but  when  the  lower  edge  of  the 
crushing  head  comes  above  the  lower  edge  of  the  con- 
caves nothing  can  be  gained.  Either  the  concaves  or 
the  head  must  be  changed.  To  take  the  head  off,  it  is 
best  to  remove  the  entire  shaft  to  the  machine  shop,  be- 
cause, a.s  a  rule,  it  is  tight,  and  often  the  hydraulic  press 
must  be  used. 

In  some  crushing  plants  a  duplicate  shaft  is  kept  with 
a  different  head.  The  one  already  U3e<l  is  put  in  when 
a  new  set  of  concaves  is  placed,  and  when  the  concaves 
are  somewhat  worn  the  shaft  with  the  new  head  is  put 
in.  Thus  the  adjustmrnts  for  uniform  crushing  are  easy 
and  a  head  can  he  changed  a)  the  shop  when  convenient. 

A  tedious  repair  is  the  replacement  of  a  broken  shaft, 
and  a  broken  spider  i.s  a.s  bad,  if  not  worse,  as  a  clnmp 
must  be  forged  in  place  to  fit  around  one  arm  near  the 
shaft  bushing,  another  clamp  fitted  at  the  lower  part  of 
the  broken  arm,  and  n  strong  draw  bolt  put  on  each 
side.  But  in  places  where  big  rocks  hit  the  spider, 
bolts  must  he  omitted.     A  piece  of  flat  iron  is  heated 


and  bent  in  place  around  one  arm,  extending  to  the 
lower  part  of  the  other  arm ;  then  both  ends  are  fastened 
with  a  bolt,  as  shown  in  Fig.  1.  The  heat  must  be  kept 
on  the  sides  of  the  clamp  while  tightening  the  bolt.  In 
cooling,  the  contraction  brings  the  broken  parts  to- 
gether. 

Feeders 

Nothing  is  more  troublesome  to  the  mill  man  than 
an  unreliable  feeder.  The  principal  cause  of  trouble  is 
lost  motion.  In  the  three-pawl  friction  grip,  the  bars 
and  blocks  become  worn  and  often  drop  out.  A  piece  of 
light  iron,  ,1^  by  ]  in.,  bent  on  one  end,  will  help  in  tak- 
ing up  the  wear,  but,  as  a  whole,  this  three-pawl  grip  is 
being  replaced  by  the  "monkey-wrench"  grip,  which  is, 
in  every  particular,  simpler  and  mare  satisfactorj-, 
being  easily  made  with  a  piece  of  pick  steel.  Still  better 
is  the  one  which  has  a  small  loose  wedge  of  hard  wood 
which  can  be  taken  out  and  replaced  easily  and  quickly 
when  worn. 

Rolls 
To  keep  rolls  in  good  working  order  it  is  necessary  to 
maintain  the  roll  shells  in  a  smooth,  straight  shape.  The 
corrugations  are  caused  by  an  incorrect  speed  and  an  un- 
even feed,  and  they  are  fewest  in  rolls  fed  with  an  auto- 
matic feeder  which  delivers  an  even  stream  of  ore  over 
the  entire  width  of  the  roll  face.  When  rolling  down 
the  spout  a  classification  of  the  material  takes  place. 
The  large  pieces  bounce  toward  the  edges,  and  those  of 
small  size  fall  directly  in  the  rolls.  To  prevent  corruga- 
tions and  flanging,  the  whole  shaft  and  roll  is  adjustable 
endwise  by  a  collar  or  nuts  and  washers. 

When  no  feeder  is  used,  an  adjustable  deflection  plate 
can  be  bolted  in  the  hopper  (all  the  bolts  provided  with 
lock  washers  or  cotter  pins  to  prevent  their  loosening 
and  falling  in  the  rolls),  directing  the  ore  toward  the 
high  places  of  the  rolls.  A  simple  device  also  used  is  a 
frame  holding  two  or  three  carborundum  bricks,  usually 
3  in.  square  and  about  6  in.  long.  They  are  placed  in  the 
top  housing  and  ride  on  the  roll,  their  own  weight  being 
sufficient  to  wear  off  the  ridges. 

Sometimes  with  hard  ores  and  soft-spotted  shells  it 
is  necessary  to  true  the  shell  surface  in  the  lathe  or  in 
place.  If  done  on  the  lathe  the  whole  roll  and  shaft 
must  be  taken  out,  whereas  if  done  in  place  the  top 
housing  is  removed,  two  square  pieces  of  steel  are  bolted 
on  the  frame,  and  a  lathe  compound  rest  with  tool  holder 
is  clamped  on  the  bars,  the  speed  reduced  by  using  a  1 
or  2  hp.  motor,  back  geared  and  belted  to  the  large 
pulley  of  the  roll.  To  change  a  roll  shell  it  must  be 
remembered  that  the  hub  is  made  of  two  flanges — one 
tight  and  one  loose.  The  loase  one  must  be  forced  out 
by  three  or  four  bolts  and  some  pounding.  Often  the 
shell  must  be  heated  by  coiling  old  rope  around  the  out- 
side, soaked  with  waste  oil,  and  lighted. 

The  bearings  may  need  rebabbitting.  This  can  be 
done  in  place  or  in  the  machine  shop  and  bored  out  to 
size:  but  care  should  be  taken  that  the  oil  grooves  are 
of  ample  size.  It  is  advisable  to  leave  an  empty  space 
on  the  side  where  the  shaft  exerts  no  working  pressure, 
and  to  have  such  space  filled  with  loose  hemp  or  flax, 
or.  still  better,  with  woolen  waste  resting  in  oil.  This 
provides  an  abundant  supply  of  oil  to  the  journal  and  at 
the  same  time  wipes  off  any  dust  or  rock  which  may  have 
found  its  way  into  the  bearing.  The  dust-proof  covers 
must  be  examined  periodically. 

Much  has  been  written  about  the  repair  of  stamp  niills, 
liut  a  few  words  here  will  not  be  out  of  place.  The  mortar 
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block  may  need  replacing,  and  in  that  case  the  stamps 
must  be  raised  as  high  as  possible,  the  mortar  either 
hung  up  with  chains  to  the  camshaft  and  post  or 
moved  out  of  the  way.  A  templet  must  be  made  while 
the  old  block  is  in  place,  and  corrections  noted  on  the 
templet.  The  old  block  is  then  taken  out  and  the  mus- 
cles exercised  at  the  concrete  mixing  until  the  mortar 
block  is  at  correct  height.  Give  to  the  concrete  ample 
time  for  setting.  As  a  block  of  such  size  cannot  set 
properly  in  less  than  two  weeks,  there  will  be  ample  time 
to  ascertain  if  the  camshaft  is  level. 

If  the  camshaft  boxes  need  rebabbitting  it  must  be 
done.  Tappets  or  boss  heads  may  have  to  be  changed, 
and  stem  guides  overhauled.  The  bull  wheel  may  be 
loose  on  the  shaft,  or  the  belt  tightener  may  need  some 
repairing.  I  will  not  mention  screen  frames,  as  there 
should  be  a  good  supply  on  hand  ready  to  be  put  on  at 
a  moment's  notice,  but  the  line  shaft  must  be  tested  for 
alignment.  The  battery  posts  and  stems  must  be 
checked  to  see  if  they  are  plumb  on  two  sides,  and  nuts 
and  bolts  attended  to.  A  finger  jack  may  need  a  new 
handle,  or  the  carrying  edge  may  be  so  battered  and 
short  that  the  piece  of  wood  must  be  replaced.  I 
mention  camsticks  made  of  discarded  rubber  belting. 
They  will  last  much  longer  if  a  piece  of  strap  iron  about 
1  in.  wide  and  about  -^  in.  thick  is  fastened  lengthwise 
over  the  wearing  part. 

Tube  Mills 

One  of  the  main  repairs  of  the  tube  mill  is  the  relin- 
ing.  Less  time  is  needed  to  replace  metal  lining  than 
silex  or  rock  lining,  and  it  is  favored  now  in  the  major- 
ity of  mills.  It  is  more  satisfactory  in  the  long  run. 
Where  freight  costs  are  high  and  time  is  likely  to  be 
lost  in  waiting  for  the  proper  setting,  the  silex  lining  is 
not  to  be  favored.  While  running,  some  of  the  lining 
may  fall  off,  and  cemented  patches  are  unreliable.  In 
the  steel-plate  lining  the  wear  is  more  even,  but  con- 
siderable wear  is  first  apparent  on  the  countersunk 
bolts,  which  is  soon  noticed  by  leaks,  and  such  bolts 
must  be  replaced.  All  leaks  must  be  attended  to  at  their 
first  appearance,  as  in  running  they  keep  increasing. 
To  make  a  leak-proof  bolt,  place  the  bolt  in  place,  tighten 
it  up  so  as  to  be  sure  that  the  nut  and  washer  go  as  far 
as  needed  and  that  the  head  is  dravra  up.  Then  back 
up  the  nut  and  washer  one  thread  or  two  threads,  not 
more.  Wrap  the  wicking  or  rope  (swabbed  with  asphal- 
tum  paint)  tight  around  the  bolt,  tighten  up  the  nut, 
and  it  will  not  leak. 

The  feeder  scoop  may  need  some  repairing.  If  side 
plates  must  be  replaced,  it  is  best  to  send  the  whole 
scoop  to  the  shop  and  put  an  extra  one  on.  Patches  can 
be  put  on  while  in  place,  either  with  holes  drilled  and 
bolts,  or  with  the  oxyweld.  The  wearing  point  of  the 
scoop  must  be  of  soft  steel,  either  cast  or  forged,  and  the 
sharp  point  a  piece  of  chrome  or  manganese  steel,  welded 
on.    This  makes  an  unbreakable  and  lasting  point. 

Some  tube  mills  have  a  discharge  of  the  closed  type 
fitted  with  a  plate  or  screen  for  retaining  the  pebbles. 
The  grate  type  has  the  advantage  over  the  drilled  holes 
in  that  it  permits  the  use  of  a  thicker  plate.  The 
slot  shape  is  self-clearing  while  revolving,  whereas  with 
the  round  holes  any  piece  wedged  in  must  be  punched 
out.  Ascertain  how  much  the  lower  half  of  the  trunnion 
bearings  is  worn  down.  The  babbitt  lining  may  have 
to  be  changed  for  a  new  one.  Test  the  drive  shaft  for 
alignment  and  inspect  the  pinion  and  key. 

Mention  will  be  made  only  of  the  drag  type  of  mechan- 


ical classifiers,  although  the  other  types  placed  in  the 
tube-mill  circuit  wear  in  the  same  way,  which  is  noticed 
on  the  ends  of  the  rakes  or  edges  of  spirals.  With  all,  the 
purpose  is  the  same — to  bring  back  the  oversizes.  In 
the  drag  type  the  pieces  of  angle  iron  will  probably 
have  to  be  replaced.  The  easiest  way  to  do  this  is  to 
disconnect  the  frame  from  the  rods  and  links  and  to 
hoist  the  frame  out  with  rope  blocks.  Place  it  on  a  flat 
car  and  run  it  to  the  machine  shop,  where  there  will 
be  room  and  tools  to  cut  the  rivets  off.  Put  new  pieces 
on.  If  only  one  or  two  pieces  were  loose  or  out,  a  new  one 
can  be  put  in  place  with  bolts  without  taking  anything 
apart.  While  the  rake  is  out,  clean  the  classifier  tank. 
Sometimes  the  bottom  has  iron  and  sands  cemented  to- 
gether, forming  a  floor  equal  in  hardness  to  an  emery 
block.  The  cams  may  have  to  be  replaced ;  also  the  rollers 
and  pins.  Bearings  may  need  babbitting,  but  it  is 
easier  to  take  them  out  and  put  new  ones  in  than  to 
babbitt  them  in  place. 

General  Repairs 

The  concentrators  may  also  have  to  be  repaired,  but 
it  is  mostly  the  replacement  of  a  worn-out  part — simply 
to  take  the  old  piece  out  and  place  the  new  one  in,  and 
a  slight  readjustment  of  the  table. 

There  are  other  repairs,  such  as  a«vorn,  loose  pulley, 
which  may  also  have  worn  the  shaft.  In  such  case  the 
shaft  has  to  be  put  on  the  lathe  and  dressed  true.  If 
the  pulley  had  a  bushing,  a  new  one  must  be  made,  or  it 
may  be  that  the  pulley  had  no  bushing  and  the  original 
bore  is  worn  out  of  true.  Then  the  pulley  is  rebored 
and  a  split  bushing  made  to  fit  pulley  and  shaft.  A  bush- 
ing may  be  worn,  but  available  for  further  service 
by  a  little  tightening.  This  can  be  done  by  taking  it 
out  and  dipping  it  in  solder  or  babbitt,  or  the  bushing 
may  be  split  with  the  hack  saw,  a  piece  of  tin  can 
wrapped  around,  and  the  whole  pressed  back  into  place. 

A  pulley  can  be  enlarged  so  that  the  repair  will  not 
cost  more  than  a  new  one.  The  small  ones  (such  as 
motor  pulleys)  can  be  made  larger  by  gluing  paper  on 
them.  Larger  ones  can  be  increased  by  wrapping  belt- 
ing around,  held  with  elevator  bolts,  but  this  should  not 
be  carried  to  excess.  Two  to  six  inches  can  be  gained 
by  bolting  strips  of  wood  across  the  face  of  the  whole 
circumference.  Before  use  the  face  must  be  trued  up 
either  on  the  lathe  or  in  place.  Pulleys  can  be  made 
8  to  16  in.  larger  by  using  a  piece  of  sheet  iron  or  the 
rim  of  a  pulley  of  the  size  wanted  and  putting  studs 
and  nuts  radially  in  the  original  rim.  In  this  way  the 
new  rim  can  be  centered  and  trued  up,  by  screwing  or 
unscrewing  the  studs,  and  when  finished  they  can  be 
riveted  on  or  welded  on  with  the  oxyweld. 

There  is  room  for  improvement  in  the  design  of  bear- 
ing boxes.  Why  not  make  them  with  removable  die 
cast  liners,  the  castings  simply  bored  out  and  faced 
on  both  sides  to  standard  sizes?  Also  in  many  places 
roller  or  ball  bearings  could  be  used  with  great  advan- 
tage. Their  first  cost  presents  the  chief  difficulty. 
There  would  be  a  big  market  for  them  if  they  were  made 
cheaper  and  in  standard  sizes.  I  believe  a  fan,  dynamo, 
or  the  pedestal  bearings  of  centrifugal  pumps  can  be  con- 
structed with  ball  bearings  and  a  saving  effected  in  oil 
and  power.  I  do  not  see  that  they  have  to  stand  harder 
work  than  the  front  wheel  of  an  automobile.  In  the 
future,  I  feel  sure  that  the  designer  will  ask  the  repair 
man  about  some  details,  but  when  I  realize  that  the  hoist, 
compressor,  pumps,  cyanide  plant,  and  engines  have  to 
be  repaired,  excuse  me,  but  I  must  go  and  get  busy. 
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Working  Adjustments  of  the  Wetherill 
Magnetic  Separator 


By  GEORGE  J.  YOUNG 


THE  general  features  of  the  Wetherill  separator 
are  sufficiently  well  known  to  make  it  unnecessary 
to  describe  them  in  detail  here.  Fig.  1  indicates 
the  more  important  magnet  adjustments.  The  descrip- 
tion that  follows  applies  to  a  4-pole  machine  provided 
with  a  6-in.  feed  belt.  Adjustments  which  the  operator 
can  make,  and  the  method  of  making  them,  are  rela- 
tively simple,  but  require  judgment.  The  lower  magnet 
of  each  pair  can  be  raised  and  lowered  to  a  limited 


^f«A  takf-cff 
"    -  \  Bel'Pul'eycanbe 
fd  'otvered  cr 
fltf"'         arg'ed  'o  a  ilghf 
Extent,  or  moved  in  or 
the  End  of  ifi  5haft 
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IS  made  by  Screw  and  Worm  Gearing;  the  Range  of 
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ADJUSTMENT.S  OF  WETHERILL  SEPARATOR 


extent,  and  the  adjustment  is  necessary  in  order  to 
make  the  feed  belt  level  or  to  eliminate  a  hump  caused 
by  one  of  the  lower  poles  being  too  high.  Once  the 
adjustment  has  been  made,  the  lower  magnet  should 
be  bolted  firmly  in  position,  because  the  upper  will 
lift  the  lower  magnet  if  the  bolts  of  the  latter  are  not 
tightly  secured.  The  upper  magnets  are  raised  and 
lowered  by  means  of  a  worm  gearing,  operated  by  a 
sprocket  chain  and  a  hand  wheel.  Each  end  of  a  magnet 
is  provided  with  an  independent  adjustment  attachment, 
and,  within  certain  limits,  either  pole  of  an  upper 
magnet  can  be  raised  or  lowered.  The  adjustment  is 
required  for  increasing  or  decreasing  the  pole  distance. 

Each  pair  of  magnets  (upper  and  lower)  is  provided 
with  an  ammeter  and  a  rheo.stat.  The  resistance  of 
the  rheostat  is  divided  into  a  sufficient  number  of  parts 
to  make  the  current  increment  for  a  shift  of  the 
handle  of  the  rheostat,  one  button,  quite  small.  By 
means  of  a  suitable  field  rheostat  in  circuit  with  the 
d.c.  generator,  the  current  to  each  magnet  can  be  regu- 
lated within  any  rea.sonable  limitations;  but,  necessarily, 
the  allowable  maximum  current  should  not  be  exceeded. 

The  feed  belt  is  driven  by  a  step  pulley  which  per- 
mits of  four  speeds,  n  range  more  than  sufficient  for 
the  work  that  the  machine  is  called  upon  to  do.    Slack 


in  the  feed  belt  is  taken  up  by  a  tightener,  and  this  ad- 
justment must  not  be  neglected.  The  feed  hopper  is 
provided  with  an  adjustable  gate  and  feed  sole,  so  that 
adjustment  may  readily  be  made.  For  a  coarse  feed, 
down  to  30  mesh,  the  feed  sole  can  be  left  in  its  lowest 
position,  bnt  for  a  fine  feed  it  should  be  raised  until  a 
smooth  feed  bed  results.  It  can  then  be  wired  in 
proper  position. 

The  take-off  belts!  are  of  thin,  smooth  rubber.  They 
are  provided  with  step  pulleys,  and  can  be  driven  at 
three  speeds.  For  some  kinds  of  work  I  am  of  the 
opinion  that  a  belt  with  fine  transverse  corrugations 
would  give  better  results;  and  experimental  machines, 
at  least,  should  be  provided  with  them,  as  well  as  with 
the  smooth  belts.  The  take-off  belts  are  provided  with 
adjustments  so  that  they  can  be  slightly  raised  or 
lowered,  .shifted  from  side  to  side,  and  tightened.  It  is 
necessarj-  to  have  the  belts  lined  upon  and  symmetrically 
placed  with  reference  to  the  pole  pieces.  The  belt  should 
be  moderately  taut.  Sometimes  trouble  with  the  take- 
off discharge  can  be  remedied  by  slightly  loosening  the 
take-off  belt.  The  portion  passing  under  the  pole  piece 
should  be  horizontal  and  should  touch  the  pole  piece 
lightly. 

The  upper  pole  of  a  pair  of  poles  is  made  wedge- 
shaped,  and  the  lower  is  rectangular  in  section  and  flat. 
The  maximum  field  is  from  *  to  I  in.  wide  by  7  in.  long. 

Pole  Distance  and  Amperage 

Pole  distance  is  one  of  the  most  important  adjust- 
ments, for  upon  it  depends  the  satisfactory  operation 
of  the  take-off  belts,  the  cleanness  of  the  products,  and 
the  effectiveness  of  the  separation.  The  nearer  the 
poles  are  to  each  other,  the  greater  the  concentration  of 
the  magnetic  field  for  a  given  amperage.  If  the  poles 
are  too  close,  the  magnetic  material  clinging  to  the 
take-off  belt  will  brush  across  the  bed  upon  the  feed  belt 
and  carry  non-magnetic  material  into  the  discharge  of 
the  take-off.  On  the  other  hand,  if  the  pole  distance  is 
too  great,  the  magnetic  material  will  pass  through  a 
relatively  greater  vertical  interspace,  and  a  better  oppor- 
tunity will  be  afforded  for  the  non-magnetic  material  to 
drop  back  upon  the  belt  from  which  it  was  lifted  wifh 
the  magnetic  particles.  It  is  impracticable  to  use  a 
great  pole  distance,  even  with  an  amperage  sufficient 
to  lift  the  magnetic  particles,  because  the  take-off  belts 
do  not  discharge  properly  under  such  conditions.  With 
coarser  material  a  greater  pole  distance  can  be  used 
than  with  fine.  Minimum  pole  distance  ranges  from 
1  to  \  in.,  measured  above  the  feed  belt,  and  the  maxi- 
mum is  1  in.  Fig.  2  illustrates  the  relation  between 
the  six  poles  of  a  three-magnet  separator. 

By  the  use  of  the  rheostat  and  suitable  current  con- 
nections, the  amperage  upon  a  magnet  can  be  varied 
from  0.05  to  6.  This  affords  sufficient  range  for  most 
of  the  conditions  that  a  separator  will  be  required  to 
meet.  In  making  the  amperage  adjustment,  it  is  best  to 
start  with  a  small  current,  0.1  ampere  on  each  magnet. 
The  current  to  each  magnet  can  be  increased  gradually 
after  starting  the  feed  and  the  work  that  it  is  doing 
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judged  by  the  discharge  from  the  take-off  belt.  Ex- 
cessive amperage  will  be  indicated  by  a  bunchy  and  in- 
termittent discharge. 
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FIG.     2.      ADJUSTME.N'T    OF    SIX-POLE    SEP.\.RATOR 

The  various  conditions  with  which  the  operator  will 
have  to  cope  are  illustrated  in  Fig.  3.  A  normal  dis- 
charge is  shown  by  .4.  The  stream  of  material  has  the 
appearance  of  a  thin,  slightly  curved  rod.  In  B  the 
stream  of  material  drops  with  a  greater  curve  and 
sprays  out  more  than  in  .-i.  This  condition  may  be  due 
to  too  low  a  speed  of  the  take-off  belt,  too  high  an 
amperage,  or  too  great  a  pole  distance.     In  C  the  take- 
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FIG.    3.      V.AJRIATIONS    IN   DISCHARGE   FROM   POLE   PIECE 

off  stream  drops  sharply,  and  part  of  the  material  re- 
turns to  the  belt.  The  portion  which  is  discharged 
falls  in  masses.  Excessive  amperage  usually  causes 
this  condition.  In  D  the  magnetic  material  collects  in 
a  nebulous  mass  in  constant  motion  below  the  horn  of 
the  upper  pole.  After  a  certain  volume  has  collected, 
a  portion  is  discharged.  Both  excessive  amperage  and 
pole  distance  cause  this  condition.  In  E  the  magnetic 
material  bridges  across  the  poles  at  a  point  beneath  the 


take-off  horn.  Material  of  high  magnetic  permeability 
under  high  amperage  will  act  in  this  manner.  So 
tenaciously  does  the  bridge  form,  that  the  take-off  belt 
will  be  stopped. 

An  aggravated  case  of  excessive  pole  distance  and 
high  amperage  is  shown  by  G.  The  magnetic  material 
builds  up  on  the  corner  of  the  lower  pole  from  the 
"boiling  mass"  just  beneath  the  discharge  horn.  In 
this  position  it  pushes  the  non-magnetic  material  off 
the  belt  and  "drips"  down  below  the  lower  magnet. 

The  condition  represented  in  figures  C,  D,  F,  and  G 
is  readily  explained.  A  magnetic  particle  on  the  feed 
belt  is  lifted  to  the  upper  magnet  pole,  but  is  prevented 
from  touching  it  by  the  take-off  belt.  The  take-off  belt 
pulls  the  particle  to  one  side  and  eventually  out  of  the 
strongest  portion  of  the  field.  If  the  force  in  the  direc- 
tion of  the  take-off  is  strong  enough,  the  particle  will 
be  thrown  a  sufficient  distance  so  that  there  is  no 
danger  of  return.  Increase  of  amperage  with  a  given 
pole  distance  increases  the  force  of  the  magnetic  field, 
and  often  to  such  an  extent  that  the  particle  is  drawn 
back  before  it  can  fall  into  the  discharge  hopper.  The 
force  exerted  upon  the  field  must  be  just  strong  enough 
to  lift  the  particle  to  the  take-off  belt,  and  any  in- 
crease interferes  with  the  proper  discharge  of  the 
m.agnetic  particles.  Particles  of  low  magnetic  permea- 
bility will  discharge  properly,  even  if  the  magetic  field 
is  excessive.  Increase  of  the  pole  distance  diffuses 
the  magnetic  field  over  a  larger  area,  and  this  tends  to 
cause  strongly  magnetic  particles  or  very  small  particles 
to  return  to  the  field. 

Fig.  F  represents  a  condition  caused  by  an  excessive 
amount  of  magnetic  material  removed  by  one  belt.  A 
stream  of  non-magnetic  particles  is  pulled  off  with  the 
magnetic  ones.  There  is  a  practical  limit  to  the  capac- 
ity of  the  take-off  belt,  and  if  this  is  exceeded  the  non- 
magnetic product  is  contaminated.  Sweeping  also  takes 
place  under  the  same  conditions. 

Speed  op  Takb-Off  Belt  and  Thickness  of  Feed 

The  take-off  belt  must  develop  a  sufficient  horizontal 
component  to  propel  the  magnetic  material  out  of  the 
field.  For  strongly  magnetic  material  the  highest  speed 
is  essential,  whereas  for  weakly  magnetic  minerals  a 
lower  speed  may  be  sufficient.  Take-off  capacity  is  also 
determined  by  speed,  and  where  there  is  a  large  burden 
of  magnetic  material  the  highest  speed  is  necessarj'. 

Too  thick  a  bed  on  the  feed  belt  causes  a  disturbance 
beneath  the  take-off  belt  and  results  in  non-magnetic  ma- 
terial being  discharged  with  the  magnetic.  It  also  causes 
some  of  the  magnetic  material  to  be  discharged  with 
the  non-magnetic.  For  good  separation  a  thickness  from 
14  to  2  grains  high  is  desirable. 

Speed  of  Feed  Belt  and  Uniformity  of  Feed 

With  a  given  thickness  of  bed,  capacity  is  determined 
by  the  speed  of  the  feed  belt.  Too  high  a  speed  pro- 
duces dust  and  does  not  allow  sufficient  time  for  some 
materials  to  react  to  the  magnetic  field.  The  width  of 
the  maximum  field  is  from  *  to  J  in.,  and  at  30  ft.  per 
min.,  the  lowest  speed,  the  time  interval  is  1  12  sec. 
for  the  passage  of  this  narrow  strip.  At  90  ft.  per 
min.  the  time  is  1/36  sec.  At  the  minimum  speed,  the 
magnetic  particles  begin  to  rise  before  they  reach  the 
magnetic  field,  but  at  the  maximum  speed,  110  ft.  per 
min..  the  particles  pass  the  magnetic  field  and  are 
pulled  back  as  shown  in  Fig.  4.  This  applies  to  highly 
magnetic  substances  such  as  iron  filing.     It  is  evident 
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that  with  minerals  of  low  magnetic  permeability,  con- 
sideration of  this  time  interval  is  even  more  important. 
With  weakly  magnetic  material,  low  speeds  are  desir- 
able, and  with  highly  magnetic,  high  speeds  are  not 
objectionable.  E.xperimental  runs  indicated  the  largest 
crops  of  magnetic  material  at  the  slowest  feed-belt 
speeds. 


Speed 


5peed 


FIG.  4.     ACTION  OF  MAGNETIC  PARTICLES  AT  DIFFERENT 
SPEED    R.\TES 

Uniformity  in  feed  rate  produces  a  bed  of  uniform 
thickness  and  is  essential  for  good  separation.  Too 
great  disparity  in  the  size  of  the  material  particles  must 
be  avoided  to  secure  this.  Sizing  is  essential  in  most 
cases,  but  numerous  sizes,  such  as  would  be  required 
in  dn,'  concentration,  are  not  necessary.  The  material 
must  be  thoroughly  dry.  Certain  minerals  develop  a 
tendency  to  stick  and  hang  in  the  feed  hopper.  As  a 
rule  roasted  or  magnetized  ore  will  feed  satisfactorily, 
even  though  finely  divided.  If  it  is  necessary  to  crush 
the  material,  it  should  be  done  before  roasting. 

Differences  in  magnetic  permeability  of  the  minerals 
and  compounds  to  be  separated  are  important  as  affect- 
ing the  adjustments  of  the  separator.  Needless  to  say, 
minerals  of  high  magnetic  permeability  are  more  readily 
separated  and  permit  of  easy  adjustment.  Minerals  of 
low  magnetic  permeability  require  more  careful  adjust- 
ment and  maximum  field  strengths.  The  proportion  of 
magnetic  material  in  the  field  has  considerable  influence 
upon  the  capacity  of  the  separator.  Where  there  is  a 
small  proportion,  as,  for  example,  10%,  the  capacity  of 
the  separator  is  determined  by  the  capacity  of  the  feed 
belt.  With  proportions  exceeding  50%,  the  capacity  of 
the  separator  is  determined  by  the  capacity  of  the 
take-off  belts.  In  the  Journal  of  Sept.  16,  1918,  p.  868, 
I  discussed  this  subject  at  length. 


The  Design  of  a  Small  Zinc  Mill 

By  W.  F.  Boericke* 

The  plan  and  .section  of  a  small  zinc  mill,  supposed 
to  have  a  capacity  of  75  to  100  tons  per  eight-hour 
shift,  are  illustrated  by  Figs.  1  and  2  of  the  accompany- 
ing drawings.  The  mill  was  erected  during  the  boom 
period  of  1916,  in  only  six  weeks'  time,  at  the  re- 
markably low  coat  of  $7200.  The  principal  objective 
at  the  time  was  to  get  the  mill  built  and  operating  as 
soon  as  possible,  to  take  advantage  of  the  extraordinarj* 
prices  for  ore  then  prevailing.  It  ran  successfully  for 
six  months,  and  made  a  satisfactory  recovery  from  a 
comparatively  thin  feed  of  high-grade  ore.  That  is 
to  say,  on  heads  running  alwut  4.5%  Zn  the  tailings 
averaged  about  1.5%  Zn,  an  estimated  recovery  of  66 
per  cent. 

A  glance  at  the  flow  sheet  (Fig.  3)  will  .show  that  the 
mill  was  of  the  simplest  character,  without  n  single 
unnecessary  piece  of  machinery.  Indeed,  the  design 
might  be  criticised  as  lacking  some  details  that  would 

Mining  engineer.  Onlonn,  111. 


have  added  considerably  to  the  recovery.  Though  ac 
mitting  this,  the  owners  undoubtedly  believed  that  th 
mill  would  do  well  enough  for  the  purpose  intendec 
If  the  mine  developed  suflficiently  to  justify  a  furthe 
capital  outlay,  it  would  be  an  easy  matter  to  enlarg 
the  mill.  Much  money  is  often  lost  by  putting  u 
equipment  and  buildings  far  more  elaborate  than  th 
mine  can  afford  or  can  supply  with  ore.  When  there  i 
doubt  as  to  the  future  of  the  orebody,  and  yet  some  in- 
mediate  return  is  required,  it  is  often  necessary  to  conr 
promise  with  efl^ciency  for  the  time  being. 

In  this  particular  case,  only  one  mill  elevator  wa 
needed  in  the  entire  rnilling  process,  whereas  three  o 
four  elevators  are  required  in  the  usual  mill.  On  ac 
count  of  a  natural  slope  of  the  ground,  no  tailings  eleva 
tor  was  required.  The  disposal  of  the  chats  from  th 
last  cell  by  returning  to  the  elevator  with  the  oversize 
and  thence  to  the  rolls  and  over  the  jigs,  is  the  weakes 
point  in  the  design.  As  there  was  only  one  elevator 
however,  this  was  necessary,  in  order  to  get  them  ove 
the  jigs  again.  An  improvement  would  have  been  t' 
run  them  through  a  small  set  of  "chat  rolls,"  thenc 
to  an  elevator,  and  through  a  second  trommel.     Th< 
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KKiS.    1   AND  2.      I'LAN  AND  SECTION  OF  Zl.NC   .MIM> 

oversize  should  be  returned  to  the  rolls,  the  undersize 
going  direct  to  a  set  of  four  sand  jigs.  This  would  pre- 
vent overcrowding  the  rougher  jig,  and  thus  secure 
better  work. 

One  of  the  principal  difficulties  in  a  single-jig  mill  is 
that  the  jig  is  likely  to  be  overcrowded,  with  attendant 
difficulty  in  adjusting  the  beds.  Unless  the  jig-line  shaft 
is  split,  the  jigs  will  all  operate  at  the  same  speed, 
although  better  results  might  lie  obtained  by  running 
the  last  cells  at  a  different  speed  from  the  first.  It  is 
customary  to  run  the  rougher  about  180  r.j>.m..  whereas 
the  siind  jigs  may  have  a  fast,  light  pulsion  stroke,  with 
little  suction  stroke,  at  a  speed  of  220  r.p.m.     Such  re- 
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finement  is  difficult  to  obtain  when  all  the  work  must  be 
done  on  a  single  jig.  The  practical  result  is  that,  in 
general,  the  tailings  from  the  single-jig  mill  are  higher 
in  zinc  than  in  the  case  of  the  two-  or  three-jig  mill. 
But  a  great  deal  depends  on  the  watchfulness  and  in- 
dividual skill  of  the  mill  man,  and  his  experience  with 
that  particular  type  of  ore.  Excellent  work  can  be  done 
with  a  small  mill,  with  the  right  kind  of  ore  and  the 
right  kind  of  men. 

The  amount  of  water  required  for  a  mill  of  this  kind 
is  about  500  gal.  per  min.  A  large  proportion  of  this  can 
be  saved  and  re-used,  by  drawing  it  off  from  the  settling 
box,  and  running  to  the  mill  pond,  from  which  it  can 
be  pumped  back  to  the  mill.  The  amount  needed  from 
the  mine,  or  an  outside  source,  need  not  exceed  100  gal. 
per  min.  Where  pure  water  can  be  obtained,  however, 
it  is  better  to  use  it,  as  there  is  less  chance  of  con- 
taminating the  concentrates  with  limestone.  Frequently 
the  substitution  of  fresh  water,  instead  of  re-using  the 
water,  has  cut  down  the  lime  in  the  concentrates  more 
than  1  per  cent. 
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FIG.    3.      FLOW    SHEET    OF   ZINC    MILL 

The  small  mill  has  considerable  advantage  over  its 
larger  prototype.  It  requires  fewer  parts,  and  con- 
sequently there  is  less  danger  of  breakdowns  and  loss  of 
time.  Adjustments  are  simpler  and  more  quickly  made. 
Power  and  water  consumption  are  smaller.  It  is  gen- 
erally more  easily  kept  warm,  an  important  considera- 
tion in  a  cold  climate,  where  below-zero  weather  brings 
fresh  troubles  for  the  mill  man.  Depreciation  charges 
are  less,  if  this  item  be  charged  against  the  milling  cost. 

Labor  costs  are  usually  about  the  same  as  in  a  larger 
mill.  The  crew  consists  of  a  crusher-feeder,  a  mill  man, 
and  a  helper,  and  the  same  crew  can  run  a  properly  de- 
signed mill  of  three  times  the  capacity.  Hence  the  per- 
ton  milling  costs  are  much  higher  than  in  the  operation 
of  a  big  mill.  The  total  amount  of  lumber  required 
for  the  mill  plans  shown  was  about  20,500  board  feet. 
A  50  hp.  motor  was  used. 


Homestake  Tungsten  Mill 

The  tungsten  mill  of  the  Homestake  Mining  Co.  has  a 
battery  of  five  stamps,  which  are  electrically  driven  and 
crush  from  15  to  25  tons  per  day.  The  screen  is 
22  by  12  mesh,  steel  wire,  with  openings  0.02  by  0.056  in. 
An  amalgamated  plate,  4  ft.  6  in.  wide  by  4  ft.  long,  is 
used  outside  the  mortar,  and  small  pieces  of  copper 
plate  are  placed  at  suitable  points  on  the  tables  and  in 
launders,  from  which  an  appreciable  amount  of  amalgam 
in  collected.  The  tailings  pass  to  one  of  the  plate 
iiouses,  and  thence  to  the  general  classification  and  cya- 
niding  systems  of  the  large  mill.    The  average  gold  con- 


tent of  the  tailing  is  about  the  same  as  in  the  general 
run  of  Homestake  ore.  The  arrangements  of  the  tung- 
sten mill  are  sufficiently  elastic  to  allow  of  various  com- 
binations of  units  to  suit  different  grades  of  ores,  and 
are  available  for  general  testing  purposes. 

The  ball  mills  are  cast-iron  barrels,  2  ft.  diam.,  in- 
side, by  2  ft.  6  in.  long.  The  feed  and  discharge  are 
through  hollow  trunnions,  and  chrome-steel  balls  are 
used.  Two  grades  of  concentrate  are  made  on  the  Wil- 
fley  table,  and  one  grade  is  made  on  the  first  Deister,  and 
a  fourth  low-grade  product  on  the  two  lower  Deister  ma- 


FLOW    SHEET    OF    HOMESTAKE    TUNGSTEN    MILL.    W,    W, 

D,  D  INDICATE  FOUR  GRADES  OF  CONCENTRATE. 

T  =  TAILING.     M  =  MIDDLING 

chines.  The  concentrates  are  received  in  iron-lined 
boxes  and  dried  by  steam.  Middlings  collected  from  the 
lower  Deisters  are  carried  by  hand  to  a  V-shaped  trough, 
whence  a  small  stream  of  water  conveys  them  to  the 
feed  box  of  the  ball  mills. 

The  mill  was  started  in  June,  1916,  and  has  since 
been  operated  continuously  on  an  ore  which  has  yielded 
an  average  of  2%  WO.  in  the  form  of  a  concentrate 
averaging  54  per  cent. 


North  Butte's  bonus  system  of  paying  miners  is 
working  satisfactorily,  with  increased  efficiency  shown. 
Development  work  on  Edith  May  fissure  continues  in 
grade  of  ore  above  4%.  Development  work  on  upper 
levels  has  put  considerable  tonnage  of  second-class  ore 
in  sight  or  indicated.  Crosscutting  continues  at  Sars- 
field  shaft,  with  no  change. 
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An  Outline  for  Flotation  Test  Work 


By  H.  L.  HAZEN 


IN  PREPARING  an  ore  for  flotation  tests  the  sample 
is  crushed,  as  nearly  as  possible,  by  the  method  to 
to  be  used  in  the  prospective  mill.  The  value  of  an 
entire  investigation  may  be  seriously  impaired  by 
failure  to  observe  this  condition.  The  results  of 
preferential  flotation  tests  made  on  ore  dry-ground  in  a 
disk  grinder  would  be  no  criterion  of  those  that  would 
be  obtained  in  practice  where  the  same  ore  is  wet- 
crushed  in  a  ball  mill.  In  dry  grinding,  not  only  is  there 
a  tendency  for  the  mineral  to  become  superficially 
oxidized,  but  the  physical  nature  of  the  gangue  is 
often  widely  different  from  that  displayed  after  wet 
grinding.  For  example,  in  the  case  of  a  Mexican  lead- 
silver-gold  ore  that  came  under  observation  the  pulp, 
after  dry  grinding  in  a  disk  machine  and  pulping  in 
water,  settled  to  about  half  the  volume  that  it  occupied 
when  wet-ground,  all  conditions  except  the  method  of 
grinding  being  the  same. 

Usually  dry  grinding  tends  to  impair  the  amenability 
of  an  ore  to  treatment  by  flotation,  but  occasionally 
the  reverse  is  true.  It  was  found  in  an  investigation 
for  the  treatment  of  a  graphite  ore  that  after  the  ore 
was  ground  dry  in  a  disk  grinder  the  major  portion 
of  the  graphitic  content  of  the  ore  could  be  concentrated 
in  a  mechanical  type  of  flotation  machine  without  the 
addition  of  reagents,  but  after  wet  grinding  in  a  ball 
mill  the  addition  of  a  reagent  was  necessary  to  cause 
the  graphite  to  float. 

Again,  the  price  received  for  a  concentrate  may  de- 
pend upon  its  physical  condition,  which,  in  turn,  will 
depend  upon  the  manner  in  which  the  ore  was  ground. 
This  is  illustrated  by  graphite  ores  on  which  special 
grinding  tests  are  necessary  to  determine  the  method 
that  will  produce  the  greatest  amount  of  No.  1  flake 
graphite. 

Preliminary  Tests 

General  conditions  are  first  established  that  will  give 
a  commercial  extraction  of  the  valuable  mineral  and 
a  concentrate  of  suitable  grade.  This  is  the  stage  of 
preliminary  tests,  made  to  determine  the  amenability 
of  the  ore  to  treatment  by  flotation.  In  this  connection, 
is  it  not  only  necessary  to  discover  the  reagents  that 
will  give  the  best  extraction,  but  the  general  flow  sheet 
for  the  prospective  treatment  of  the  ore  must  be  deter- 
mined. If  the  desired  extraction  can  be  obtained  by 
direct  flotation,  this  would  be  the  most  desirable 
method,  as  it  gives  a  simple  flow  sheet  and  low  oper- 
ating costs,  and  it  would  hardly  be  expedient  to  carry 
the  investigation,  at  this  stage,  past  the  selection  of  the 
proper  reagents. 

Should  direct  flotation  fail  to  give  a  satisfactory  ex- 
traction, the  value  of  auxiliary  methods  that  might  aid 
flotation  in  giving  the  desired  result  should  be  investi- 
gated. By  way  of  illustration  a  few  of  the  actual  ex- 
amples that  have  come  under  observation  are  given: 
With  some  complex  copper-zinc  ores  carrying  a  large 
amount  of  pyrite  it  was  found  necessary  to  make  first 
a  bulk  flotation  concentrate  and  then  roast  the  con- 
centrate and  re-float  it  before  a  commercial  separation 
of  the  copper  and  zinc  minerals  could  be  obtained 
(Horwooil's  process).     In   making  tests  with  another 


base-metal  ore  no  mineral  whatever  could  be  extracted 
until  the  sands  and  slimes  were  separated.  A  certain 
volcanic  mud  carrying  oxidized  copper,  after  sulphidiz- 
ing,  required  a  dilution  of  ten  to  one  for  flotation. 
With  many  oxidized  ores  and  a  few  unoxidized  ones 
table  concentration  proved  to  be  a  helpful  auxiliary  to 
flotation. 

The  reason  for  placing  emphasis  on  extraction  in 
the  preliminary  tests  is  to  minimize  the  work  as  much 
as  possible  and  therefore  the  cost  of  the  investigation. 
For  example,  if  it  were  later  found  that  some  reagent 
other  than  those  reagents  established  at  the  time  of 
testing  would  materially  increase  the  extraction,  all 
work  subsequent  to  these  tests  would  have  to  be  re- 
peated so  that  conclusions  might  be  drawn  from  tests 
made  with  the  new  reagent. 

Locked  Flotation  Tests 
Assuming  that  the  results  obtained  in  the  prelimi- 
nary flotation  tests  justify  further  work,  all  subsequent 
experiments  are  made  in  such  a  manner  as  to  reproduce, 
as  nearly  as  possible,  mill  results.  Should  the  flow  sheet 
as  established  in  the  preliminary  tests  require  the  use 
of  other  methods  in  conjunction  with  flotation,  these 
methods  must  be  incorporated  in  all  tests  made  to  de- 
termine the  details  that  affect  the  returns  derived  from 
the  treatment  of  the  ore,  such  as  fineness  of  grinding, 
quantity  of  reagents  and  other  factors.  In  view  of  the 
fact,  however,  that  flotation  is  the  metallurgical  method 
under  consideration,  the  remainder  of  this  outline  con- 
cerns itself  only  with  that  phase  of  the  treatment. 

The  middling  product  in  flotation  always  contains 
gangue,  occasionally  mineral  not  entirely  crushed  free 
from  gangue,  and  valuable  mineral  that  yields  to  flota- 
tion only  slightly,  a  portion  of  each  of  which  in  practice 
would  enter  the  tailing  product  when  the  middling  is 
returned  to  be  treated  with  the  incoming  ore.  The  tail- 
ing product  from  a  single  flotation  test  never  repre- 
sents the  character,  and  not  always  does  it  determine 
the  assay  value,  of  that  product  as  obtained  in  continu- 
ous operation. 

For  the  purpose  of  obtaining  in  the  laboratory  a 
representative  flotation  tailing  product,  a  locked  test 
is  made  on  a  number  of  equal  portions  of  a  crushed 
sample  of  the  ore.  The  middling  product  from  the  con- 
centration of  the  first  portion  is  added  to  the  second 
portion,  the  middling  product  from  the  treatment  of 
this  combination  is  added  to  the  third,  and  so  on  until 
the  desired  number  of  portions  have  been  treated.  In 
this  manner  the  gangue,  and  perhaps  some  mineral, 
in  the  middling  product  is  given  an  opportunity  of 
entering  the  tailing,  and  a  stage  of  equilibrium  is  soon 
reached  in  which  the  tailing  receives  as  much  gangue 
or  mineral  from  the  middling  product  of  the  preceding 
run  as  it  in  turn  gives  up  to  the  new  middling  product. 
Once  this  stage  is  reached,  the  tailing  product  will 
closely  represent  that  obtained  in  practice. 

It  is  occasionally  found  that  the  assay  value  of  the 
successive  tailing  products  of  a  locked  test  will  increase 
steadily  up  to  the  point  of  equilibrium,  and  this  maxi- 
mum assay  value  will  represent  the  assay  that  will  be 
obtained  in  the  prospective  mill  unless  some  method  is 
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Pound  to  render  the  mineral  more  amenable  to  treat- 
nent  by  flotation.  Equilibrium  is  usually  reached  at 
the  end  of  three  or  four  circuits,  but  a  locked  test  of  five 
nrcuits  gives  a  desirable  factor  of  safety. 

Fineness  of  Grinding 

A  sample  of  the  ore  is  crushed  to  pass  40  mesh,  and 
i  screen  analysis,  with  assays,  is  made  on  a  portion  of 
ihe  crushed  material.  Five  other  portions  from  the 
same  lot  of  ore  are  successively  concentrated,  forming 
I  locked  test  as  already  discribed,  and  a  screen  analysis, 
mth  assays,  is  made  on  the  fifth  flotation  tailing  pred- 
ict. The  percentage  extraction  from  each  screen  size 
s  calculated  from  the  weight  and  assay  of  the  respec- 
;ive  sizes  as  obtained  in  the  two  screen  analyses,  and 
;he  coarsest  size  to  which  the  ore  should  be  ground  in 
jractice  so  as  to  give  the  greatest  commercial  return  is 
letermined  from  a  consideration  of  the  extractions  and 
;he  cost  of  grinding.  For  the  purpose  of  determining 
iccurately  the  critical  crushing  point,  another  sample 
)f  the  original  ore  is  ground  to  pass  a  screen  one  size 
foarser  than  the  economic  size  determined  by  the  first 
lest,  and  the  entire  test  is  repeated. 

It  has  generally  been  found  that  for  mechanical 
•easons  40  mesh  is  about  the  coarsest  material  that 
an  be  efficiently  handled  in  a  flotation  machine,  and  the 
re  need  be  ground  no  coarser  than  that  for  the  first  of 
he  foregoing  tests.  With  many  ores  this  one  test  will 
letermine  the  critical  crushing  point  with  a  close  ap- 
roximation  to  accuracy,  and  the  second  test  may  some- 
imes  be  neglected  if  other  data  on  corroborating 
ests  are  at  hand.  In  the  majority  of  cases,  however, 
he  test  on  more  finely  ground  ore  should  be  made,  be- 
ause  the  increased  comminution  will  liberate  a  greater 
uantity  of  colloidal  material,  which  will  have  a  decided 
ffect  both  upon  the  character  of  the  froth  and  the 
mount  of  reagents  necessary  and  therefore  may  affect 
lie  extraction  from  the  different  sizes  of  crushed  ore. 

Besides  this,  when  dealing  with  gold  and  silver  ores 
1  which  the  gold  and  silver  is  intimately  associated 
ith  two  or  more  base-metal  sulphides,  the  extraction 
rom  the  various  sizes  as  determined  with  ore  crushed 
)  pass  a  40-mesh  screen  may  not  be  the  same  as  if 
le  ore  were  crushed  to  a  finer  mesh.  The  reason  is 
Dund  in  the  different  hardness  and  flotative  qualities 
f  the  base-metal  sulphides.  As  an  example,  a  larger 
ercentage  of  the  galena  than  of  the  sphalerite  con- 
lined  in  an  ore  will,  on  crushing,  enter  the  finer  sizes, 
ad  as  the  lead  sulphide  is  usually  more  easily  floated 
lan  the  zinc  sulphide,  a  better  extraction  of  the  associ- 
ted  precious  metals  might  be  obtained  from  the  finer 
zes  with  coarsely  crushed  ore  than  if  the  ore  were 
lOre  finely  comminuted.  The  second  test,  made  on 
ner  ore,  will  eliminate  any  error  due  to  either  the 
resence  of  more  colloids  or  a  difference  in  the  hardness 
id  amenability  to  flotation  of  the  constituent  materials. 

The  method  so  often  used  of  crushing  samples  of  the 

iginal  ore  to  pass  various  mesh  screens,  and  concen- 
ating  each  sample  separately,  will  not  indicate  the 
•itical  crushing  point  with  accuracy.  In  the  first  place, 
hen  an  ore  is  crushed  in  the  laboratory  to  pass  a 
;rtain  mesh,  the  number  of  particles  of  any  given  size 
ill  vary  greatly  from  that  resulting  from  crushing  on 
le  milling  scale  to  pass  the  same  mesh  screen.  The 
veral  reasons  for  this  follow: 

1.  The  degree  of  comminution  of  an  ore  crushed  in  the 
boratory  to  pass   a   given   mesh   varies   inversely   as   the 


frequency  of  screenings  made  during  the  grinding.  It  de- 
pends upon  the  personal  inclination  of  the  investigator, 
for  instance,  whether  an  ore  crushed  to  pass  80  mesh  con- 
tains 20%  to  50%  plus  200-mesh  material  in  the  final 
product. 

2.  Almost  universally  the  mill  depends  for  classification 
upon  the  rapidity  with  which  the  particles  of  the  ground 
ore  settle  through  water,  whereas  in  the  laboratory  the 
classification  is  made  with  screens.  With  the  exception  of 
flaky  mineral,  such  as  molybdenite,  graphite,  and  mica,  the 
main  factor  controlling  the  size  of  the  constituent  minerals 
in  the  final  mill  product  is  their  specific  gravity,  and  the 
heavier  minerals  will  be  more  finely  crushed  than  the  lighter 
ones.  In  the  laboratory,  specific  gravity  plays  no  part 
whatever  in  determining  the  fineness  of  the  ground  ore; 
size  is  the  only  factor. 

3.  A  mill  working  in  closed  circuit  with  a  classifier  will 
receive  in  the  oversize  return  a  large  amount  of  ore  already 
ground  to  the  desired  fineness  and  which  by  regrinding  is 
comminuted  more  than  is  necessary. 

4.  The  first  crushing  that  a  lump  of  ore  receives  on  en- 
tering a  ball  or  pebble  mill  produces  immediately  some 
material  of  the  requisite  fineness,  which  is  ground  still 
finer  as  it  proceeds  through  the  mill,  thus  tending  to  pro- 
duce an  overground  product. 

In  the  second  place,  when  crushing  various  samples 
of  the  original  ore  to  pass  different  sized  screens,  and 
concentrating  each  sample  separately,  slight  assay 
errors  could  easily  cause  the  economic  crushing  point  to 
be  incorrectly  determined.  As  an  illustration,  take  a 
gold  ore  crushed  to  pass  a  60-mesh  screen  with  10% 
plus  80  mesh,  on  which,  by  re-grinding  the  10%  to  pass 
80  mesh,  50c.  more  per  ton  of  plus  80-mesh  material 
can  be  obtained.  A  test  made  on  a  sample  of  the 
original  ore  crushed  to  pass  80  mesh  would  result  in 
a  tailing  product  assaying  only  5c.  less  than  if  the  ore 
had  been  crushed  to  pass  a  60-mesh  screen.  Five  cents 
per  ton  could  be  easily  lost  in  assay  errors  and  60  mesh 
reported  as  critical  grinding  point  instead  of  80  mesh. 

The  ore,  crushed  to  the  economic  fineness,  is  tested 
to  determine  the  smallest  amount  of  reagents,  the 
minimum  time  of  treatment,  and  the  lowest  ratio  of 
dilution  required  to  give  the  extraction.  It  is  difficult 
to  determine  in  the  laboratory  the  exact  amount  of  re- 
agents which  will  be  consumed  in  practice,  because  in 
continuous  operation  the  usual  constant  return  of  water 
from  the  tailing,  carrying  soluble  reagents,  will  gener- 
ally result  in  a  rather  lower  consumption  of  the  reagents 
than  used  in  test  work.  This,  however,  gives  the  investi- 
gator a  feeling  of  security  in  reporting  the  maximum 
quantity  of  reagents  necessary  in  practice  as  the  mini- 
mum quantity  found  to  be  sufficient  in  the  test  work.  A 
large  amount  of  test  work  could  be  done  to  determine 
the  minimum  quantity  of  reagents,  but  this  can  more 
readily  be  done  in  the  mill.  From  the  time  of  treat- 
ment and  pulp  dilution,  the  size  of  flotation  machine  can 
be  determined. 

Corroborating  Test 

A  locked  flotation  test  is  made  under  the  conditions 
established  as  giving  the  greatest  profit  from  the  treat- 
ment of  the  ore.  This  is  the  last  test  of  the  investiga- 
tion and  is  made  to  substantiate  the  conclusions  drawn 
from  the  preceding  tests.  The  type  of  flotation  ma- 
chine to  be  recommended  for  use  in  the  prospective 
mill  should  be  used  in  this  test,  as,  other  conditions  be- 
ing constant,  the  extraction  is  often  affected  by  the 
type  of  flotation  machine  employed.  All  the  products 
of  the  test  are  assayed,  and  they  should  closely  parallel 
mill  results. 


1162 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  107,  No.  26 


Ammonia  Leaching  of  Copper  Ores' 


By  LAWRENCE  EDDY 


DURING  1018  a  number  of  improvements,  mostly 
of  a  mechanical  nature,  were  made  at  the  plant 
of  the  Kennecott  Copper  Corporation,  at  Ken- 
necott,  Alaska.  The  leaching  plant  at  Kennecott  is 
designed  to  treat  the  tailings  from  a  wet  concentrating 
mill,  and  has  handled  up  to  450  tons  per  24  hours.  The 
ma.ximum  capacity,  however,  with  the  equipment  to  be 
described,  is  over  600  tons  per  day. 

The  ore  contains  copper   in   the   form   of   sulphides, 
mostly  chalcocite,  with  some  covellite,  and  also  oxidized 
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copper  in  the  form  of  the  carbonate,  malachite.  The 
gangue  i.s  limestone.  There  is  no  native  copper  present. 
Treatment  of  the  ore  on  concentrating  jigs  and  tables 
gives  a  good  recovery  nf  the  heavy  sulphides,  but  the 
malachite  is  inclined  to  he  porous  and  flaky,  and  is  of 
nearly  the  same  specific  gravity  as  the  limestone;  hence 
40%  of  the  copper  in  this  material  passes  into  the  tail- 
ings. The  ordinary  acid  leach  is  not  suitable  to  recover 
this  copper,  because  it  also  attacks  the  limestone.  FW.- 
tation  would  entail  more  grinding,  and  sulphidizing. 

Under    these    circumstances    ammonia    leaching    was 
adopted,  and   the  process   has   now   been   cheapened  so 
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as  to  permit  its  application  to  a  wide  range  of  ores.  Am- 
monia will  not  recover  gold  or  silver,  or  any  coppei 
sulphides,  unless  roasting  is  resorted  to.  With  oxidizet 
copper  having  the  general  form  CuCO,  •  Cu  (OH) ,  a  dark 
blue  solution  is  formed  which  on  heating  gives  off  NH 
vapor,  CO,  gas,  and  deposits  a  heavy  black  powder  con 
sisting  mostly  of  CuO.  I  am  not  prepared  to  give  th( 
chemical  formula  of  the  blue  copper-ammonia  solution 
I  believe  that  it  is  a  mixture  of  cuprous  and  cuprii 
combinations;  also  that  the  proportions  differ  unde: 
different  conditions.     Table   I   shows  the  character  o 


T.i^BLE  I.    SCREEN  TEST  OF  MILL  T.MLIXGS 


Vr  Cent. 

Percent.  Coppe 

Weight 

Mineral 

5.6 

0.69 

17.0 

0.71 

24.5 

0.75 

27.6 

0.79 

5.6 

0.90 

4,1 

1.20 

1.9 

1.43 

2.7 

1.41 

1.3 

1.20 

15 

1.45 

8  2 

2.94 

Percentage  of 
Distribution 
of  Copper  in 
Oxidized  Minert 
3.8 
12  0 
18  3 
21   7 
5.0 


+  2i 
+  I  1 
+  40  mesh 
+  60  mesh 
+ 1 00  mesh 
+ 1  50  mesh 
+  200  mesh 
— 200  meah 


T.VBLE  IL    SCREEN  TEST  ON  LE.\CHING  PL.\NT  HEADS 

Percentage 
Distribution 
of  Copper  in 
Ozidisea  Nliner 
4  7 
+     9mm.  18.1  0.71  14.7 

+     6  mm.  26.1  0.75  22.4 

26  5 
6.2 
6  0 


2  mm. 
+  1  mm. 
+  40  mesh 
4-  60  mesh 
-j- 100  mesh 
+ 1 50  mesh 
+200  mesh 
—200  mesh 


Per  Cent.  Copp 
in  Oxidized 

Per  Cent. 

Weight 

Mineral 

6.0 

0.69 

18.1 

0.71 

26.1 

0.75 

29.4 

0.79 

6.0 

0.90 

4  4 

1.20 

2.0 

1.43 

2  9 

1.41 

1.4 

1.20 

1.6 

1.45 

2.1 

2.94 

3  3 

4  7 


T.\BLE  III.    SCREEN  TEST  OF  LE.\CHING  PLANT  TAILINGS 


'er  Cent. 

Per  Cent.  Copper 
in  Oxidiicd 

Weight 

Mineral 

6.0 

0.21 

18.1 

0.18 

26  1 

0.18 

29  4 

0.19 

6  0 

0  19 

4.4 

0.25 

2  0 

0.28 

2  9 

0  28 

1.4 

0.29 

ipiM-r  II 
i.h1  Mil 
6   I 
15  7 
22  7 
26  9 


Site 
+    12  mm 
+     9  mm 
+     6  mm 
+     2  mm 
+      1  mm 
+   40  meeh 
+  60  mesh 
+ 1 00  mesh 
+  150  mesh 
+  200  mesh 
—200  mesh 


the  mill  tailings  as  they  reach  the  leaching  plan 
Copper  sulphides  are  also  present,  in  addition  to  tl 
oxidized  minerals,  to  the  extent  of  0.20'^r,  but  beir 
inactive  in  the  leach  they  are  considered  as  part  of  tl 
gangue.  Roasting  would  not  pay,  because  of  the  sm; 
quantity  of  sulphides  which  would  be  recovered. 

Brif,f  Comment  on  Flow  Diagram 

Item  1.  The  mill  tailings  are  leached  as  they  con 
from  the  jigs  and  tables  without  any  further  crushin 
They  must  be  deslimed,  however,  because  the  slim 
have  the  bad  effect  of  cementing  the  ore  in  the  leachii 
tanks,  forming  a  hard  mass  that  is  penetrated  wi 
ditliculty  by  the  leaching  solution  or  the  steam  was 
It  is  also  much  harder  to  excavate  the  leached  tailin 
unless  they  are  cleaned  of  material  finer  than  200  mes 
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Desliming  apparatus  consists  of  two  Esperanza  classi- 
fiers 5  ft.  wide  and  30  ft.  long.  One  only  is  in  use  at 
a  time,  the  other  being  a  spare.  Table  I  shows  the 
character  of  the  deslimed  ore.  Most  of  the  minus  200- 
mesh  material  has  been  removed,  but  all  the  fine  sands 
are  left  in  the  ore.  At  present  these  slimes  are  run 
to  waste,  pending  further  development  as  to  their  treat- 
ment. An  extraction  of  80  ^r  can  be  obtained  from  the 
deslimed  ore.  Screen  tests  show  that  the  best  results 
are  obtained  with  finer  sizes,  plus  60-mesh  material 
giving  the  best  extraction.  However,  the  extraction 
from  the  coarser  sizes  does  not  drop  enough  to  warrant 
putting  in  a  crushing  plant,  which,  if  in  operation, 
would  cause  a  still  greater  slime  loss. 

Item  2.  A  300-ton  storage  bin  is  installed  to  permit 
of  short  shutdo\vns  in  either  mill  or  leaching  plant 
without  inconvenience. 

Item  3.  The  ore  is  fed  from  bin  gate  to  an  elevator 
by  a  32-in.  apron  feeder.  It  is  elevated  to  the  top  of 
leaching  tanks  and  conveyed  by  a  chain  scraper  to  the 
charging  doors  on  the  tops  of  the  leaching  tanks,  into 
which  it  drops  by  gravity.  The  resulting  cone  of  ore 
is  leveled  off  inside  the  tanks  by  revolving  the  excavator 
mechanism  backward,  and  by  hand  shoveling.  The  rate 
of  charging  the  tanks  is  about  600  tons  per  24  hours. 

Item  4.  It  is  to  be  understood  that  processes  4  to  10 
are  applied  to  the  ore  without  transferring  it  from  one 
tank  to  another.  The  order  in  which  each  step  of  the 
process  occurs  is  from  top  to  bottom  of  the  chart.  There 
are  eight  steel  leaching  tanks,  constructed  as  shown  in 
Fig.  2,  which  are  charged  and  used  in  rotation.  Process 
4  requires  about  eight  hours,  during  which  the  lixiviant 
is  pumped  into  the  bottom  of  the  tank  and  rises  up 
through  the  material.  This  displaces  the  moisture 
;ontained  in  the  ore,  which  is  approximately  5%  of  the 
Iry  weight.  Part  of  this  can  be  decanted  off  the  top 
)f  the  charge  and  run  to  waste  as  it  rises  above  the 
ncoming  ammonia  solution,  but  part  becomes  mixed 
vith  ammonia  and  is  decanted  into  the  weak-solution 
;ank.  The  remainder  is  left  in  contact  with  the  ore, 
vhere  it  dilutes  the  leaching  solution. 

Item  5.  The  ammonia  solution  is  allowed  to  stand 
•n  the  ore  for  12  hours,  without  agitation. 

Item  6.  A  portion  of  the  first  leaching  solution,  ap- 
iroximately  saturated  with  copper,  is  pumped  from  the 
)ottom  of  the  leaching  tank.  At  the  same  time  an  equal 
■olume  of  concentrated  ammonia,  together  with  some 
reak  copper-ammonia  solution,  is  pumped  on  the  top  of 
he  charge. 

Item  7.  For  30  hours  the  leaching  solution  is  cir- 
ulated  through  the  charge  by  a  centrifugal  pump,  which 
raws  the  solution  from  the  bottom  and  discharges  it 
n  the  top  of  the  charge. 

Item  8.  Having  dissolved  all  the  copper  that  will  go 
tito  solution  in  30  hours,  the  leach  is  now  drawn  off 
rom  the  bottom  of  the  charge  and  transferred  to  the 
torage  tank  for  strong  copper-ammonia  solution ;  at  the 
ame  time  20  or  30  tons  of  weak  solution  or  wash  is 
umped  to  the  top  of  the  charge  and  allowed  to  trickle 
own  through  it,  so  as  to  wash  out  the  strong  leaching 
Dlution. 

Item  9.  Steam  is  turned  into  the  top  of  the  tank  for 
bout  12  hours,  so  that  it  heats  the  entire  charge.  This 
aporizes  any  ammonia  left  in  the  ore,  the  weak  am- 
lonia  vapor  passing  out  of  the  tank  through  the  drain 
ipes  in  the  bottom  and  being  recovered  in  a  special 
jndenser,  from  which  it  is  transferred  to  the  weak- 


solution  storage  tank.  When  the  ammonia  content  of 
this  condensate  has  fallen  to  0.45%,  the  wash  is  con- 
sidered finished  and  the  steam  is  turned  off. 

Item  10.  The  doors  in  the  bottom  of  the  tank  are 
opened,  and  the  tailings  discharge  to  a  conveyor  belt 
and  are  transferred  to  the  tailings  dump.  Less  than 
half  the  charge  runs  out  by  gravity;  the  rest  is  ex- 
cavated by  means  of  a  number  of  scrapers  that  revolve 
about  a  central  shaft  and  are  lowered  in  the  tank  by 
means  of  an  automatic  feed  screw.  Some  of  the  tanks 
are  not  yet  equipped  with  this  excavating  mechanism, 
and  in  them  a  light  "slip  scraper"  is  used.  This  is 
guided  by  hand  and  pulled  by  a  small  hoisting  cable 
working  through  the  top  door  of  the  tank.  This  device 
is  unsatisfactory,  because  a  great  deal  of  time  and 
valuable  cooling  water  must  be  expended  before  a  man 
can  get  into  the  tank  to  guide  the  slip.  Formerly  all 
tanks  were  excavated  by  hand  shoveling  at  a  cost  of 
about   lie.  per  ton. 

The  Leaching  Tanks 

Fig.  2  is  a  sectional  view  of  one  of  the  leaching  tanks, 
of  which  there  are  eight.  The  incoming  ore  was  for- 
merly distributed  over  the  tank  by  means  of  a  rotary 
feeder,  to  prevent  segregation  of  the  finer  particles. 
Recently  this  has  been  found  unnecessary,  and  now  the 
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FIG.    2.      SECTIONAL,  VIEW   OF  LEACHING  TANK 

ore  is  simply  dumped  into  the  tank  through  one  of  the 
top  doors  and  leveled  oft'.  This  method  of  charging 
gives  a  light  porous  bed  of  ore,  which  is  easily  pene- 
trated by  the  solutions.  It  is  advisable  to  level  off  each 
charge  carefully,  so  that  identical  volumes  of  leaching 
solution  will  always  just  submerge  the  ore.  Othei-wise 
costly  irregularities  in  the  operation  of  the  plant  will 
ensue,  and  the  storage  tanks  will  be  taxed  by  a  large 
amount  of  idle  solution. 

While  the  tank  is  being  charged,  and  during  the  inter- 
val between  charging  and  the  application  of  the  first 
leaching  solution,  a  considerable  quantity  of  water  seeps 
out  of  the  ore  and  is  allowed  to  escape  by  unscrewing 
drain  plugs  in  the  bottom  of  the  tank.  If  this  water 
were  left  in  the  ore  it  would  dilute  the  leaching  solution, 
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and  eventually  would  have  to  be  boiled  out  of  the  system 
in  the  evaporators  at  a  considerable  expense  for  steam. 
Therefore  this  drainage  is  important,  and  should  be 
encouraged  as  much  as  possible  by  hurrjing  other  proc- 
esses to  allow  a  maximum  interval  for  drainage.  Plugs 
are  used,  because  no  valve  or  cock  has  been  found  that 
will  remain  tight  more  than  a  few  weeks.  Where  lines 
run  from  one  tank  to  another  a  little  leakage  through 
the  valve  will  cause  no  loss  of  solution,  and  an  ordinary' 
all-iron  gate  valve  is  perfectly  satisfactory,  but  all  pipe 
ends  that  lead  from  the  system  must  be  protected  by 
plugs. 

The  tanks  are  made  of  single-lap  riveted  steel  plate, 
about  fg  in.  thick.  It  is  well  to  construct  the  dome 
top  with  a  short  radius,  so  as  to  furnish  added  strength 
against  suction.  Occasionally  during  the  steam  wash, 
a  vacuum  results,  due  to  too  rapid  condensation  of  the 
steam,  and  this  may  buckle  a  weak  top.  The  same 
thing  occurs  when  a  careless  operator  pumps  solution 
out  of  the  tank  without  opening  a  relief  valve  on  top 
of  the  tank.  In  opposite  effect,  too  much  steam  may 
cause  the  flat  bottom  to  bulge  and  leak  badly  at  about 
5-lb.  gage  pressure.  All  these  difliculties  can  be  obvi- 
ated by  a  good  safety  valve,  set  for  small  differences 
both  of  pressure  and  vacuum.  Such  a  device,  made 
entirely  of  iron,  has  not  been  found  on  the  market  and 
must  be  made  to  order.  Vapor  pressures  as  mentioned 
previously  are  all  measured  by  a  mercury  manometer. 

Leaks  in  Tanks  a  Large  Expense 

Owing  to  alternate  heating  and  cooling,  and  to  acci- 
dental deformations  due  to  excessive  pressures,  the 
leaching  tanks  soon  leak  at  the  seams,  especially  around 
the  bottom,  where  the  pressure  is  greatest.  Recalking 
is  only  a  temporarj-  relief,  and  often  leaks  occur  at 
points  of  support  or  at  other  inaccessible  places.  Such 
leaks  are  one  of  the  largest  sources  of  expense  in  the 
plant.  Constant  vigilance  must  be  exercised  to  detect 
new  leaks,  and,  if  they  are  beyond  remedy,  to  arrange 
receptacles  to  catch  as  much  of  the  solution  as  possible. 
One  of  the  routine  duties  of  the  operator  must  be  to 
collect  and  empty  these  drippings.  A  concrete  floor  has 
been  placed  under  each  tank  to  catch  leaks,  but  it  fails 
in  its  purpose  because  so  much  water  gets  into  it  that 
any  ammonia  is  diluted  to  a  point  at  which  it  does  not 
pay  to  recover  it.  I  believe  that  this  dilticulty  can  be 
eliminated  by  electrically  welding  the  tanks  when  they 
are  first  in.stalled.  It  is  doubted  whether  this  would 
prove  practicable  on  tanks  which  have  been  long  in 
service  and  the  seams  of  which  are  coated  with  silt 
and  scale. 

Gage  glasses  on  leaching  tanks  are  unnecessary.  If 
used,  they  must  have  all-iron  fittings,  which  are  expen- 
sive and  hard  to  get.  One  should  guard  against  run- 
ning up  the  cost  of  installation  with  such  accessories, 
which  may  be  convenient,  but  not  indispensable. 

Construction  of  the  FiLTtzRs 
The  entire  bottom  of  the  leaching  tank  is  covered 
with  a  filter  bed  adaptetl  from  cyanide  practice.  One 
thickness  of  heavy  duck  makes  a  satisfactory  filter  and 
can  be  purchased  already  sewed  and  cut  to  fit  the  tank. 
To  protect  this  cloth  from  mechanical  wear  a  cover  of 
"coco  matting"  is  placed  over  it.  Both  cloth  and  covjr 
are  cut  6  to  10  in.  larger  than  the  bottom  of  the  tank, 
and  this  flap  is  calked  into  n  recess  left  between  the 
tank  wall  and  the  wooden  grid  which  support.^  the  cloth. 


A  piece  of  manila  rope  calked  into  the  trough  holds  the 
cloth  firmly  in  place,  and  as  an  added  precaution  strips 
of  wood  are  nailed  around  the  circumference  on  top 
of  the  filter  and  its  cover.  The  grid  to  support  the  cloth 
can  be  made  of  fir  strips  2  in.  high  and  1  in.  wide 
nailed  together  so  as  to  leave  a  1-in.  space  between  each 
two  strips.  They  must  be  notched  on  the  under  sid« 
to  permit  free  drainage  of  the  filtrate  along  the  bot- 
tom of  the  tank  to  the  outlets.  They  should  not  b< 
fastened  with  metal  clips  or  strips,  because  these  soor 
disintegrate  in  the  leaching  solution,  and  lodge  in  valvt 
seats,  pump  impellers,  and  other  places.  After  fron 
18  to  24  months'  service  the  grid  becomes  soft  and  pulpj 
and  must  be  replaced.  The  life  of  a  filter  can  be  greatl> 
extended  by  always  leaving  6  in.  of  tailings  on  top  ol 
it  when  excavating  the  tank.  Under  such  circumstance} 
filter  cloths  and  covers  ought  to  last  12  months.  This 
natural  filter  bed  must  be  changed  every  few  months 
when  it  becomes  saturated  with  slime.  This  bed  forms 
3  dead  space  in  the  tank  that  will  not  impart  any  coppei 
to  the  leaching  solution  which  occupies  it;  hence  th( 
first  few  tons  of  solution  drawn  off  the  tank  after  th( 
first  leaching  period  will  be  low  in  copper,  and  should 
be  run  into  the  weak-solution  tank  to  avoid  diluting 
the  main  part  of  the  rich  solution. 

Doors,  Piping,  and  Pumps 

All  doors  and  frames  are  of  cast  steel,  with  finished 
surfaces  where  necessary.  They  can  be  shut  on  i 
gasket  by  means  of  a  screw  clamp.  The  most  satisfac- 
tory and  cheap  gasket  for  everj-day  use  on  12  by  12-in, 
and  12  by  16-in.  doors  consists  of  several  thicknesses  o; 
building  paper,  well  smeared  with  some  sticky  substano 
such  as  paint — cold-water  paint  is  good.  This  paske 
can  be  used  but  once.  Sheet  rubber  packing  makes 
better  but  much  more  expensive  gasket  that  can 
used  several  times.  Asbestos  sheet  and  woven  packini 
is  yet  more  expensive  but  no  better.  Cotton  wickin^r  i 
always  kept  for  emergencies.  Improperly  packed  door 
in  the  bottom  of  the  tank  cannot  be  readjusted  after  tk 
tank  is  full,  but  their  leaks  can  be  mitigated  by  calkil 
with  a  bit  of  wicking  around  the  outside. 

Under  some  conditions  the  ammonia  solution  has 
chemical  action  on  iron.  A  hot  solution  containing 
little  copper  will  corrode  the  iron  walls  of  a  pipe  t 
such  an  extent  that  the  pipe  is  eaten  entirely  away 
the  threaded  connection  after  a  few  months,  and  nm 
be  renewed.  Metallic  copper  is  left  behind,  and  pp 
sumably  the  iron  goes  off  as  a  hydroxide.  After  moi 
than  two  years  of  continual  service,  the  leaching  tank 
however,  do  not  show  evidence  of  such  action.  It 
thought  that  the  solution  has  to  be  in  rapid  motion,  i 
when  flowing  through  a  pipe,  in  order  to  promO 
corrosion. 

It  is  possible  to  transfer  all  ammonia  solutions  needi 
in  this  process  with  six  pumps.  There  are  also  a  noi 
ber  of  pumps  required  to  handle  cooling  water  for  tl 
condensers,  water  for  use  in  excavating  the  leachii 
tanks,  and  other  uses  determined  by  the  local  conditioi 
It  is  good  practice  to  have  not  more  than  two  sizes 
pumps,  of  standard  make  and  construction.  This  met 
that  all-iron  ammonia  pumps  will  be  used  on  ordint 
water  service,  but  the  saving  in  the  initial  outlay  I 
spare  parts  alone  will  cover  the  additional  cost  of  I 
pump.  When  it  comes  to  piping,  a  great  saving  in  f 
money  tied  up  in  the  warehouse  can  be  effected  by  I 
stalling  not  more  than  two  different  sizes  of  pipe,   f 
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all  ordinary  work  2-in.  piping  is  ample,  both  for  suction 
and  discharge.  By  arranging  the  pumps  on  intercon- 
nected headers,  as  shown  in  Fig.  3,  it  is  possible  at  times 
to  allow  two  suction  lines  to  discharge  into  the  same 
pump,  so  as  to  give  ample  capacity. 

The  most  satisfactory  small-size  pump  which  has 
been  tried  out  is  a  centrifugal  pump,  direct  connected 
to  an  electric  motor.  Such  a  pump,  with  a  5-hp.  motor 
and  inclosed-type  impeller,  will  deliver  125  gal.  per  min. 
against  a  50-ft.  head.  The  inclosed  impeller  is  more 
efficient  than  the  open  type,  but  must  be  carefully 
watched,  and  bits  of  wood  and  ore  that  lodge  there 
removed,  as  these  cut  down  the  capacity  of  the  pump 
and  of  the  whole  plant.  Before  installing  a  pump  it 
should  be  carefully  inspected,  because  manufacturers 
of  all-iron  pumps  obstinately  insist  on  fitting  them  out 
with  such  parts  as  brass  petcocks  and  screws,  which 
must  all  be  taken  off  before  the  pump  is  used. 

Small  reciprocating  steam  pumps  are  troublesome  to 
pack  and  oil,  in  comparison  with  centrifugals,  and  are 
not  economical  unless  their  exhaust  can  be  utilized. 
There  is  an  excess  of  waste  heat  about  a  leaching  plant 
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FIG.     3.       PIPE    AND    PUMP    DIAGRAJI 

as  it  is,  so  that,  ordinarly,  no  use  can  be  found  for  any 
such  exhaust  steam. 

Air  lifts,  where  the  compressed  air  comes  in  contact 
with  the  solution,  are  not  favored,  because  a  certain 
amount  of  ammonia  would  be  carried  off  with  the  ex- 
haust air  in  the  form  of  vapor.  A  steam  injector  might 
prove  feasible  for  the  purpose  of  charging  the  rich 
solution  into  the  evaporators,  where  the  heating  of  the 
solution  would  be  a  desirable  feature.  An  all-iron 
injector  for  this  purpose  has  been  under  consideration 
for  some  time.  At  present  the  evaporators  are  charged 
by  a  4-in.  centrifugal  pump,  which  is  a  standard  tj-pe 
at  the  Kennecott  plant. 

Filtrate  From  Evaporators  Hard  To  Handle 
The  most  difficult  solution  to  handle  is  the  filtrate 
from  the  evaporators,  or  "boiled-out  solution,"  as  it  is 
called.  It  is  hot  and  contains  enough  dissolved  copper 
to  act  strongly  on  the  iron  valves  and  piping.  Valve 
wedges  and  stems  will  be  out  of  operation  after  only  a 
few  weeks'  service.  Copper  oxide  also  is  present,  which 
has  leaked  through  the  filter  cloths  and  is  carried  along 
in  suspension.  This  acts  like  emery  dust,  quickly  cut- 
ting the  shaft  and  other  surfaces  of  a  pump.  The  most 
satisfactory  method  of  handling  this  material  has  been 
to  apply  steam  pressure  to  the  filtering  tanks,  so  as  to 
force  the  liquid  through  the  filter  cloth  and  out  to  the 
settling  tanks. 

Operating  a  centrifugal  pump  is  something  of  a  fine 


art  at  best,  and  with  ammonia  solutions  new  symptoms 
develop  which  a  novice  would  fail  to  diagnose.  For 
instance,  in  pumping  strong  ammonia  solution,  the  re- 
duction of  pressure  in  the  suction  pipe  causes  some 
ammonia  to  vaporize  and  spoil  the  priming  of  the  pump. 
By  placing  an  ammeter  on  the  pump  motor  it  is  pos- 
sible to  detect  many  troubles,  as  the  instrument  shows 
whether  a  gland  is  too  tight,  or  so  loose  as  to  let  air 
suck  into  the  pump  (a  common  trouble),  and  detects 
a  plugged  pipe  line  or  a  valve  accidentally  left  closed. 
By  suitable  connections  one  ammeter  on  the  switchboard 
can  be  connected  to  any  pump  motor  at  will. 

It  is  a  great  help  in  breaking  in  new  operators  to 
paint  the  various  solution  lines  with  distinctive  colors. 
Solution  pipes  should  never  be  buried,  but  should  be 
left  out  in  the  open  for  easy  inspection  and  repair. 
Pipes  and  valves  carrying  hot  solution  must  be  fre- 
quently replaced,  so  a  lavish  use  of  unions  is  good 
economy. 

As  for  valves,  standard  all-iron  "clip"  gate  valves 
are  satisfactory,  although  they  cannot  be  relied  upon 
to  seat  absolutely  tight  after  a  little  wear.  Plug 
cocks  may  be  used,  but  in  the  2-in.  size  are  hard  to 
manipulate.  Special  ammonia  valves  and  fittings,  such 
as  refrigerating  plants  use,  are  absolutely  unnecessary 
and  are  expensive.  A  permanent  pipe-fitter's  bench, 
fitted  out  with  vise,  cutters,  taps,  dies,  and  similar 
conveniences,  is  an  essential  part  of  the  plant. 

Function  of  the  Evaporators 

The  evaporator  has  a  twofold  purpose:  first,  to  re- 
move the  dissolved  copper  from  the  system  at  the  rate 
it  enters  into  solution  from  the  ore,  so  as  to  maintain 
the  dissolved  copper  in  a  state  of  equilibrium;  and, 
.second,  to  remove  water  as  fast  as  it  is  introduced  from 
the  moisture  in  the  ore  and  from  the  steam  that  enters 
the  system,  so  as  to  maintain  the  volume  of  solution 
nearly  constant  at  all  times.  From  the  standpoint  of 
economy  it  is  important  to  minimize  the  quantity  of 
water  entering,  so  as  to  save  steam  in  the  evaporators; 
in  other  words,  it  is  better  to  evaporate  a  small  quan- 
tity of  solution,  rich  in  copper,  than  a  large  quantity 
of  weak  solution. 

Fig.  4  shows  one  of  the  duplicate  units  evolved  for 
use  after  expensive  large-scale  experiments  with  various 
types  of  evaporators.  Although  it  will  no  doubt  be 
further  modified  from  time  to  time,  this  is  by  far 
the  most  satisfactory  t.vpe  put  in  operation  up  to  the 
present. 

The  great  difficulty  in  evaporator  construction  and 
operation  has  been  the  hard  scale  of  copper  oxide  that 
tends  to  form  over  the  interior  surfaces  both  of  the 
evaporator  itself  and  also  of  any  steam  coils  or  other 
heating  surfaces.  This  renders  the  ordinary  continuous 
distilling  column,  with  its  complicated  passages  and 
trays,  absolutely  useless  after  a  few  hours'  operation. 
The  higher  the  copper  content,  the  greater  the  trouble. 
However,  scale  will  not  be  deposited  on  vertical  surfaces, 
or  on  steep  surfaces  making  an  angle  of  40"  or  less 
with  the  vertical.  The  evaporators  of  Fig.  4  are  free 
from  all  scale  trouble  and  will  run  for  months  without 
cleaning.  There  are  no  heating  surfaces  to  crust,  be- 
cause steam  is  admitted  directly  to  the  solution  from 
a  perforated  pipe.  It  is  also  essential  to  admit  a  jet 
of  steam  to  the  tip  of  the  cone  to  keep  the  precipitated 
copper  agitated.  If  allowed  to  settle  it  forms  a  dead 
space  that  would  remain  saturated  with  ammonia,  and 
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this  ammonia  would  be  lost  when  the  precipitates  are 
dumped  into  the  filtering  tank.  Moreover,  settled  pre- 
cipitates are  likely  to  form  a  cake  that  will  not  readily 
pass  through  the  discharge  cock.  It  is  sometimes  neces- 
sar>-  to  start  the  discharge  by  means  of  a  long  poker 
worked  through  the  vent  in  the  top. 

Details  of  Operation 
At  the  start  of  operation,  both  A  and  B  are  filled 
half  full  of  rich  copper-ammonia  solution.  In  practice 
this  will  test  5'"c  copper  and  7.5'"r  ammonia.  Steam  is 
then  turned  into  A  only,  and  the  valves  in  the  vapor  line 
are  set  so  that  the  resulting  vapors  will  pass  from  A  into 
the  solution  in  B,  and  serve  to  heat  B.  The  vapors  from 
B  are  passed  through  the  condenser,  which  reduces  the 
ammonia  and  water  to  liquid  form.  This  condensate, 
together  with  the  non-condensible  CO,  gas,  flows  down- 
ward through  the  absorber  or  cooler,  the  gas  bubbling 
through  the  liquid  so  as  to  scrub  out  all  the  ammonia. 
The  liquid  is  then  received  in  a  storage  tank  and  held 
ready  for  use  again  as  a  fresh  leaching  solution.     The 


FIG.    4.      DIAGRAM    OF   EVAPORATORS 

CO,   escapes   through   another   scrubber,   where    it    is 
washed  with  water  or  a  weak  ammonia  solution. 

As  the  solutions  in  .4  and  B  commence  to  become 
warm,  the  evolution  of  CO,  becomes  noticeable  well  be- 
fore the  boiling  point  is  reached.  No  definite  tempera- 
ture can  be  set  for  this  occurrence,  because  it  depends 
on  the  composition  of  the  solution,  but  usually  the  gas 
becomes  noticeable  at  130  F..  and  large  volumes  are 
given  off  before  any  ammonia  vapor  reaches  the  con- 
denser. Between  160  and  170  F.  and  under  a  pre.'^su^e 
of  2  to  5  lb.  (gage J  in  the  evaporators,  the  solutions 
begin  to  boil  and  evolve  ammonia  vapor.  Soon  after 
the  ammonia  starts,  the  evolution  of  CO,  dies  down 
and  practically  ceases.  From  this  point  to  the  end  the 
evaporators  show  a  bad  foaming  tendency;  hence  they 
are  filled  only  half  full  at  the  start,  and  great  caution 
is  observed  when  admitting  the  steam.  A  practiced 
operator,  however,  will  ea.siiy  control  his  evaporators 
so  that  only  an  occasional  trace  of  copper  .solution  will 
pass  over  into  the  condenser.  The  first  ammonia  vapors 
to  go  over  into  the  condenser  are,  of  course,  strong, 
but  as  the  boiling  continues  they  gradually  become 
weaker,  until  at  the  end  of  the  run  they  may  be  only 
1  or  2%  ammonia,  the  rest  being  water.    The  average 


ammonia  content   of  the  condensate   from   a   complete 
run  will  be  about  16  per  cent. 

After  five  or  six  hours'  boiling  the  ammonia  content 
of  the  solution  in  A  will  have  fallen  to  less  than  5'"c, 
and  at  this  point  copper  begins  to  precipitate.  It  first 
comes  down  as  a  green  copper  carbonate,  and  would 
stay  in  this  form  unless  steps  were  taken  to  prevent  it. 
By  raising  the  pressure  in  the  evaporator  to  over  10 
lb.  (gage),  and  by  keeping  the  precipitates  agitated 
with  the  jet  of  steam  in  the  tip  of  the  cone,  the  car- 
bonate is  changed  to  the  black  copper  oxide.  This  latter 
is  a  more  desirable  shipping  product,  because  it  will 
contain  more  than  75''^  copper,  as  against  60''r  for 
the  green  carbonate.  However,  if  the  market  should 
develop,  a  good  grade  of  copper  carbonate  could  be 
produced. 

Steam  is  kept  on  A  until  all  but  a  trace  of  the  copper 
has  been  precipitated  and  the  ammonia  content  of  the 
solution  has  been  reduced  to  0.03""f .  This  should  require 
10  to  12  hours.  At  the  same  time  the  solution  in  B  will 
have  been  reduced  to  about  2.5 <"c  ammonia,  and  the 
copper  partly  precipitated.  Steam  is  now  turned  off  A, 
the  discharge  cock  opened,  and  the  entire  contents 
dumped  into  the  filtering  tank.  Next  a  fresh  charge 
of  rich  solution  is  pumped  into  A,  steam  turned  on  B, 
and  the  vapor  valves  reversed  so  that  vapors  from  B 
pass  into  A,  and  from  A  into  the  condenser.  The  con- 
tents of  B  can  now  be  boiled  down  to  0.03 ""r  ammonia 
and  dumped  into  its  filter,  and  the  procedure  continued 
indefinitely. 

WTiile  the  evaporators  are  boiling,  steam  is  turned 
into  the  filter  tanks  at  about  15  lb.  pressure,  so  as  to 
force  the  "boiled-out"  solution  through  the  filter  and 
leave  the  precipitated  copper  oxide  on  the  cloth.  The 
precipitate  can  be  dried  in  this  manner  to  less  than 
]8<"r  moisture,  in  which  condition  it  is  sacked  and 
shipped  to  the  smelter.  The  filters  consist  of  two 
layers  of  8-  to  10-oz.  duck,  protected  by  one  cover  of 
"hop  cloth"  and  supported  by  a  perforated  metal  screen. 
The  cloths  must  be  renewed  about  every  four  weeks, 
and  the  screens  every  four  months.  The  filtrate  should 
be  passed  through  a  series  of  settling  tanks  to  save  the 
small  quantities  of  precipitate  that  always  go  through 
the  cloth,  together  with  the  occasional  large  amount 
due  to  defective  filters.  The  filtrate  may  also  be  passed 
over  scrap  iron,  which  will  precipitate  a  small  amount 
of  cement  copper  from  the  last  traces  left  in  solution. 
If  this  is  done,  care  must  be  taken  not  to  allow  the 
cement  copper  to  cool  while  under  the  solution,  because 
if  it  does  the  trace  of  ammonia  present  will  redissolve  it. 
The  discharge  cocks  on  the  evaporators  are  4-in.  all- 
iron  abestos-packed  plug  cocks,  with  easily  replaceable 
packing.  Every  week  the  plug  should  be  taken  out. 
poli.shed.  well  oiled,  and  a  new  packing  inserted.  Even 
with  this  care,  at  times  the  cocks  will  leak  and  allow 
rich  solution  to  escape  from  the  evaporators.  However, 
such  leakage  may  be  trapped  and  saved,  as  shown  in 
Fig.  4. 

The  condensers  are  fitted  with  2-in.  boiler  tubes  of 
charcoal  iron  12  ft.  long,  which  must  be  renewed  about 
every  eight  months.  At  least  65  gal.  per  min.  of  cooling 
water  must  be  available  for  each  condenser,  although 
this  quantity  may  not  be  needed   all  the  time. 

The  services  of  one  chemist  are  employed  on  routine 
analysis  of  solutions  and  experimental  work.  Analyses 
of  the  ore  are  made  in  the  regular  assay  office  by  tlv 
mine  a-ssayer. 
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The  following  simple  method  of  testing  solutions  for 
copper  and  ammonia  was  worked  out  by  E.  B.  Hunn, 
plant  chemist:  Ten  c.c.  of  solution  to  be  tested  is 
titrated  against  a  standard  cyanide  solution  until  it  is 
colorless ;  the  amount  of  cyanide  used  indicates  the  per- 
centage of  copper  in  the  solution.  Another  10  c.c.  is 
titrated  against  a  standard  H.SO,  solution,  using  methyl 
orange  indicator.  The  acid  reacts  with  both  copper 
and  ammonia  until  the  solution  is  neutralized,  at  which 
end  point  it  takes  on  a  pale  green  color.  From  the 
quantity  of  acid  used,  and  from  the  previously  deter- 
mined copper  content  of  the  solution,  a  specially  pre- 
pared chart  enables  one  to  find  the  peixentage  of  am- 
monia in  the  solution.  These  are  the  only  determina- 
tions ordinarily  needed  to  control  the  plant. 

It  is  part  of  the  operator's  duties  to  sample  every 
batch  of  solution  which  is  pumped.  He  takes  the  sample 
from  the  discharge  side  of  the  pump  through  a  special 
cock  into  a  sample  bottle,  labels  it  and  leaves  it  in  a 
rack  for  the  chemist.  There  is  often  a  wide  variation 
in  ammonia  and  copper  content  in  standing  solutions 
at  different  depths  in  the  same  tank.  On  this  account 
it  is  necessary  to  take  the  sample  in  several  equal  parts 
uniformly  spaced  over  the  entire  time  of  pumping.  The 
operator  also  keeps  a  daily  log  sheet,  on  which  are 
entered  the  time,  quantity,  and  disposition  of  every 
batch  of  solution  pumped.  Once  daily  he  reads  the  gage 
glasses  on  every  storage  tank  and  enters  this  in  the 
log  sheet.  Most  of  these  storage  tanks  are  16  ft.  in 
diameter  by  20  ft.  high,  and  the  scale  is  calibrated 
to  read  in  tons  of  2000  lb.  of  solution.  This  unusual 
unit  of  liquid  measure  is  convenient  as  to  size,  and 
j3aves  a  great  deal  of  work  when  figuring  in  connection 
Iwith  quantities  of  ore,  which  of  course  are  expressed 
!in  tons'. 

It  is  to  be  noted  that  all  measurements,  and  the 
titrations  for  copper  and  ammonia,  are  really  volu- 
metric, and  are  accurate  measures  of  weight  only  when 
the  solution  has  a  specific  gravity  of  unity.  This  is 
seldom  the  case  in  practice,  various  solutions  ranging 
from  1.06  to  0.97  gravity,  so  that  for  special  purposes 
these  differences  must  be  taken  into  account. 

Costs 

The  leaching  expense  amounts  to  $1  per  ton  of  ore 
reated,  but  the  figure  is  misleading.  Conditions  in 
A.laska  are  unusual.  There  is  no  standard  method  of 
teeping  mining  costs,  and  the  cost  of  treatment  is 
rreater  for  rich  ore  than  for  lean  ore.  Therefore  the 
ollowing  example  has  been  worked  out,  using  the  same 
luantities  of  labor,  steam  and  ammonia  which  have  been 
'ound  necessary  at  Kennecott,  but  changing  the  rates 
conform  with  usual  conditions  elsewhere. 

It  should  be  especially  noted  that  the  figures  refer  to 
eaching  expense  only.  No  charges  are  included  for 
/verhead  expenses,  mining  and  crushing  the  ore,  tail- 
ngs  disposal,  freight  to  smeltery  and  smelting  charges, 
)r  selling  expense.  Little  if  any  profit  could  be  shown 
n  leaching  such  a  lean  ore  if  all  these  charges  had  to 
)e  borne  by  ine  leaching  plant.  But  in  the  case  of 
reating  tailings  from  a  primary  concentrator,  as  at 
Xennecott,  it  is  proper  to  charge  mining,  crushing,  and 
;ailings  disposal  to  the  main  plant,  which  would  have 
;o  bear  this  expense  if  the  tailings  were  not  treated. 
Under  these  circumstances  it  is  possible  to  show  a 
jrofit  with  very  lean  ores.     It  should  be  noted  that 

'We  presume  that  fluid  ton  of  32  cubic  feet  is  used Editor. 


ammonia  and  steam  e.xpense,  which  are  the  two  largest 
items,  vary  not  only  in  proportion  to  the  tonnage  of  ore 
treated  but  also  in  proportion  to  the  copper  extracted. 
Hence  it  is  not  so  expensive  to  treat  lean  ores.  Power, 
maintenance,  and  supplies  will  vary  as  the  tonnage, 
whereas  labor  is  constant  and  not  affected  by  either 
tonnage  or  production. 

Construction  expenses  vary  a  great  deal  according  to 
local  conditions.  In  the  light  of  past  experience,  and 
under  normal  conditions,  it  is  thought  that  $300  per 
ton  of  ore-treating  capacity  per  day  would  be  a  reason- 
able  estimate   of   the    first   cost   of   a    small   plant   as 

EXPENSE  OF  LEACHING  450  TONS  OF  CRUSHED  AND  DESLIMED 
MILL  TAILINGS  PER  24  HOURS 

Copper  (oxidized)  content  of  ore  leached 0.  85  per  cent. 

Copper  (oxidized)  content  of  ore  tailings 0.17  per  cent'. 

Gross  extraction  is  13.5  lb,  copper  per  ton  leached.  Of  this  about  1  per  cent ,  or 
0. 1  lb  ,  must  be  deducted  as  dissolved  copper  lost  in  the  leaching  process,  leaving 
13.5  lb.  per  ton  to  ship  to  the  smelter.  This  is  shipped  in  the  form  of  copper  oxide 
containmg  75  per  cent,  copper  and  18  per  cent,  of  total  weight  as  moisture 
(percentage  of  copper  Bgured  on  dry  weight) .  Smeltery  deductions  will  amount  to 
0.2  lb.,  so  that  the  net  copper  sold  will  come  to  13.31b.  per  ton  leached,  or  5985  lb 
per  day. 

.       .  .       .„  ,  Total  Per       Per  Lb.  Cu 

Leachmg  Expense  for  per  Day  Ton  Sold 

Direct  labor: 

I  Foreman  at      $6.00 $6  00 

I  Chemist  5.00 5  00 

3  Shift  bosses        4.50 13  50 

3  Operators  4.00 12.00 

9  Laborers  3.50 31   50 

■  Repairman        4.50 4.50 

T,      "^"'"ji-  -u. *'2-5''         5'2.50         $0,161  $0.0121 

Power  and  lights: 

630  kw  at  2.5c.  per  kw 15.7  .35  .0026 

(1.4  kw.  per  ton) 
Ammonia: 

0.251b.  perton  loss  in  leaching,  lb.4-    0.25 
0.02  lb.  per  lb.  Cu  loss  in  evapora- 
tors.    13.5  X  0.02,  lb.+ 26 

Total  loss  per  ton 0.51 

Cost,  at  $0.50  per  lb.  NH, 114.75  .255  0192 

Steam: 

94  lb.  per  ton  for  steam  wash 94 

16  lb.  per  lb.  Cu  for  evaporation 

I3.5X  16 216 

Total  steam  per  ton 310 

(3ost  at  $0,001  per  lb 139.50  .310  0234 

Maintenance  and  repairs: 

Includes   cost   of  all   maintenance   of  ma- 
chinery and  buildings,  both  materials 

and  extra  labor  necessary 25.00  .055  0042 

Operating  supplies: 

Sacks,  oil  and  waste,  packing,  etc 15.00  .033  .0025 

Total  leaching  ejqiense $382.50         $0,849  $0.0640 

described.  One  item  that  must  not  be  overlooked  is  the 
initial  supply  of  ammonia.  About  275,000  lb.  of  26° 
aqua  ammonia  or  equivalent  must  be  accumulated,  and 
this  may  cost  more  than  $30,000.  Unless  skill  and  fore- 
sight are  used  in  manipulating  the  plant  operations, 
peak  demands  for  ammonia  will  at  times  call  for  a  much 
greater  supply.  The  foreman  must  aim  to  keep  all  the 
ammonia  at  work,  for  idle  solution  represents  not  only 
profitless  investment,  but  calls  for  additional  storage 
tanks,  and  results  in  unnecessary  loss  from  leaks  and 
evaporation. 


Nipissing  Mill  Supplies 

The  consumption  and  cost  of  supplies  at  the  low-grade 
mill  of  the  Nipissing  Mining  Co.  during  1918  were  as 
follows : 


Total 

Material  Lb. 

Sodium  cyanide 311,938 

Caustic  soda 29,025 

Lime 478,940 

Aluminum  ingots.. . .  3,750 

Pebbles 556,035 

Coal 2,157,790 

Borax 7,391 

Sodium  sulphide 54,701 

Power 

Oil  (gal.) 13.124 

Coke - 


Cost 

Total 

Cost 

per  Lb. 

Cost 

per  Ton 

per  Ton 

$0,332 

$103,710,15 

3,885 

$1,2913 

2,016,00 

0,361 

0,0241 

0.0063 

3,040,39 

5,966 

0,0453 

0.521 

1.953.25 

0,045 

0,0233 

0.015 

8,716,11 

6,925 

0,1075 

8.701.92 

25.880 

0,1074 

0.123 

910.86 

0.092 

0,0103 

0.0405 

2,216.62 

0.681 

0.0265 

51,111.44 

0,6357 

0.137 

1.809,51 

0,163 

0,0215 

a  006 

239,38 

0.451 

0.0029 
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House  C^ommittee  Continues  Hearing 
On  Potash  and  Tungsten 

As  a  result  of  the  hearings  which  have  been  conducted 
by  the  Committee  on  Ways  and  Means  of  the  House 
of  Representatives,  many  are  seeking  the  opportunity 
to  present  their  views  before  that  body.  Letters  re- 
ceived by  the  committee  indicate  that  most  of  the 
American  industries  are  in  immediate  need  of  a  protec- 
tive tariff  or  of  higher  rates  of  duty  than  are  in  effect. 
Though  general  tariff  legislation  at  the  extra  session  is 
not  under  consideration,  the  committee  expects  to  take 
advantage  of  this  period  to  conduct  hearings  and  to  get 
the  point  of  view  of  all  concerned  in  the  industries 
most  affected  by  foreign  competition. 

In  considering  the  potash  question,  one  of  the  points 
of  contention  has  been  whether  the  licensing  system  is 
preferable  to  the  ordinary  tariff.  The  respective  con- 
clusions in  that  connection  are  shown  in  the  following 
colloquy  between  George  Otis  Smith,  Director  of  the 
U.  S.  Geological  Survey,  and  members  of  the  com- 
mittee : 

Mr.  Treadway:  You  speak  of  this  licensing  feature  being 
intended  to  stimulate  domestic  production. 

Mr.  Smith:  I  should  say  the  license  system  might  be 
described  as  a  necessary  evil  connected  with  stimulating 
production.  „    ,  i. 

Mr.  Treadway:  Suppose  we  removed  that  so-called  license 
system;  what  other  suggestion  would  you  have?  In  other 
words,  if  we  did  not  establish  the  licensing  feature,  what 
other  suggestion  would  you  offer  as  a  method  of  stimulat- 
ing production? 

Mr.  Smith:  If  I  knew  of  a  method,  I  would  be  very  glad 
to  offer  it.  I  do  not  see  just  how  that  can  be  accomplished, 
except  through  keeping  the  Government's  finger,  if  you  like, 
upon  the  individual  wholesaler  or  manufacturer— simply 
seeing  that  he  buys  as  much  of  the  high-priced  domestic 
product  as  he  does  of  the  low-priced— proportionately  as 
much. 

Mr.  Treadway:  Then  Mr.  Moore's  suggestion  of  a  possi- 
ble tariff  provision  does  not  meet  your  view  as  to  the  best 
method  of  producing  domestic  stimulation  ? 

Mr.  Smith:  There  is  this  difference  between  the  methods: 
It  is  contended,  and  I  cannot  pronounce  on  the  logic  of 
that  contention,  that  the  teriff  on  the  imported  article  is 
added  to  the  price  of  that  article  and  therefore  paid  by  the 
consumer.  In  this  case,  the  price  paid  by  the  consumer 
would  not  be  the  price  of  the  imported  article;  neither 
would  it  be  the  price  of  the  domestic  article.  But  it  would 
be  a  weighted  average  of  the  two.  The  problem  is  simply 
to  secure  a  market  during  this  five-year  period,  which  was 
fixed  as  the  period  of  development  of  the  industry.  I 
think  it  [the  iicensing  system]  is  a  way  of  accomplishing 
what  a  tariff  system  might  also  accomplish. 

Mr.  Moore:  Minu.s  the  revenue  the  Government  might  al.-fo 
Ket  under  a  teriff  sy.ttem? 

Mr.  Smith:  And  I  believe  plus  the  advantage  of  a  slightly 
lower  price  to  the  consumer.  I  might  add  that,  looking 
at  it  from  the  national  point  of  view,  I  believe  the  not 
expense  of  safeguardinit  the  domestic  production  of  potesh 
would  be  exactly  the  same  umier  the  two  systems — though 
the  items  would  be  differently  distributed.  The  question 
becomen  simply  one  of  method  preferred. 

In  reply  to  an  inquiry  a.s  to  the  estimated  output 
of  potesh  in  the  United  Steles  for  the  current  year, 
Dr.  Smith  said: 


It  is  too  early  even  to  make  an  estimate  on  the  subject 
because  there  have  been  plants  that  have  shut  down,  neces- 
sarily, and  the  best  estimate  that  we  can  give  is  a  capacity 
estimate  at  the  beginning  of  this  year,  which  we  figure 
at  approximately  100,000  tons. 

A.  G.  White,  the  mining  economist  of  the  U.  S 
Bureau  of  Mines,  however,  does  not  agree  that  a  tarifl 
or  a  bounty  is  better  than  a  licensing  system.  He  sair 
to   the  committee: 

I  believe  the  bill  as  presented  is  the  best  method  of  ac- 
complishing the  preservation  of  the  potash  industrj'.  Th€ 
principal  reason  for  that  belief  is  the  fact  that  in  endeavor- 
ing to  start  or  maintain  a  new  industry  the  best  policy  is  tc 
pay  only  for  what  you  get;  don't  charge  the  country  with 
anything  that  you  don't  get.  Under  this  bill  a  higher  price 
for  potash  is  only  maintained  for  the  production  you  get 
If  you  establish  $2  or  $2.50  as  the  price  that  you  will  pay 
for  domestic  material,  you  only  pay  it  on  the  production 
that  you  get.  If  our  estimates  are  wrong  and  we  don't  get 
production,  it  costs  us  nothing.  We  now  have  a  capacity 
to  supply  about  half  of  our  tonnage  requirements.  That 
has  been  an  accomplishment  of  the  war.  Many  of  these 
new  plants  which  have  developed  have  never  had  any  ad- 
vantage of  the  high  prices  during  the  war.  There  has 
been,  so  far  as  financial  assistance  is  concerned,  very  little 
governmental  assistance,  if  any,  to  the  potash  industry. 
The  $.50,000,000  bill  was  not  turned  over  to  the  Interioi 
Department.  It  originally  rested  in  the  hands  of  the  Fres 
ident,  but  it  was  not  turned  over  to  the  Interior  Depart- 
ment until  the  date  the  armistice  was  signed.  Not  a  dollai 
of  that  $50,000,000  fund  has  ever  been  used  in  any  connec- 
tion with  the  potas.i  industry.  The  Government  assistence 
to  the  potash  industi-y  consisted  largely  in  the  exploratioi 
of  our  potash  resources.. 

Alsace  produced  about  47c  of  the  total  German  output 
under  German  restrictive  control.  The  capacity  of  thi 
Alsace  mines  is  much  greater  than  4<r<-  of  the  pre-war  total 
They  are  now  producing  twice  their  capacity  before  thi 
warl  and  the  Alsatian  mines  probably  could  produce  fom 
or  five  times  in  excess  of  their  production  before  the  wal 
with  the  pumping  out  of  a  few  mines  and  making  a  litth 
new  development,  so  that  we  have  the  two  situations,  thi 
possibility  of  German  potash,  when  the  peace  terms  an 
signed,  coming  back  into  this  country,  and  also  the  po» 
sibility  of  the  development  of  a  considerable  French  it> 
(lustry,  which  may  also  have,  and  has  already  had,  its  effed 
in  this  country.  I  understend  that  arrangements  are  boinj 
made  to  import  French  potesh  at  the  price  quoted  by  deal 
ers  in  New  York,  ranging  from  $1.50  to  $1.75  per  unit 
which  is  somewhat  over  twice  the  pre-war  price. 

Frank  L.  Hess,  the  geologist  of  the  U.  S.  Geologic* 
Survey  who  specializes  in  tungsten,  in  the  course  of  hit 
testimony  before  the  committee,  made  the  followin| 
statement  with  regard  to  tungsten:  ' 

I  think  there  is  no  doubt  that  for  the  present,  for  thi 
next  two  years,  there  cannot  be  much  production  in  thj 
United  States  under  present  conditions.  There  is  now  d 
least  4500  tons  of  ore  in  storage  in  New  York,  or  close  tj 
New  York— imported  tungsten  ores.  I  can  only  give  yd 
hearsay  evidence  on  this— but  it  is  the  best  I  can  got.  On 
firm  I  know  is  saiii  to  have  backed  a  buyer  in  Hongkong  tj 
the  extent  of  $17.50  a  unit  on  all  of  the  tungsten  ores  n 
bought,  and  it  has  1500  tons  of  that  in  New  York  no« 
Another  firm  has  at  least  1000  tons  on  which  it  paid  at  \e&^ 
as  much— up  to  ns  much  as  $17..50  a  unit.  A  third  firfl 
has  backed  a  buyer  to  the  extent  of  1000  or  1500  tons  up  tl 
$ir,.:i0  a  unit.  The  first  1500  tons  I  spoke  of  is  Chinost 
anil  a  part  of  the  other  is  Chinese,  but  the  larger  part  I 
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Bolivian  and  a  little  Argentina  ore,  I  believe.  That  ore 
is  going  to  hang  like  a  pall  over  the  market  until  it  is  gone. 
Now,  if  a  tariff  is  put  on  that  ore  it  will  go  at  a  price  that 
will  let  those  men  out  with  a  good  profit.  If  a  tariff  is  not 
put  on,  that  ore  is  going  to  be  held  until  those  men  find  a 
favorable  opportunity  to  let  go  or  until  they  make  up  their 
minds  they  cannot  make  their  money  on  it  or  untO  they 
conclude  to  swallow  their  dose  and  let  go.  That  is  one  of 
the  things  that  is  going  to  hold  back  the  production. 

I  believe,  from  all  the  information  I  can  collect,  that 
Chinese  ore  can  be  brought  to  this  country  for  less  than 
?7  a  unit,  but  there  are  some  peculiar  circumstances  that 
come  in  there  that  may  keep  it  from  coming  in  for  a  good 
whUe  at  that  price.  When  the  price  was  $2.5  and  upward, 
before  the  armistice  was  signed,  the  steel  companies  sent 
men  scurrj'ing  all  over  the  world  to  buy  tungsten  ores. 
Of  course,  they  went  to  China.  The  officials  there — every 
man  who  got  a  chance  at  it — got  a  squeeze  out  of  it — and 
those  squeezes  were  all  paid  on  the  basis  of  $25 — the  price 
in  New  York  City.  Now,  those  officials  are  not  going  to  let 
anybody  get  ore  out  now  unless  they  pay  something  like 
that  squeeze,  and  it  is  going  to  take  a  good  while  for  them 
to  make  up  their  minds  that  such  a  price  cannot  be  ob- 
tained. 

Other  pertinent  statements  made  by  Mr.  Hess  follow : 

In  the  mines  in  this  country,  it  is  impossible  to  make  any 
definite  estimate  or  prophecy,  except  perhaps  for  the  next 
year  or  two  I  think  we  might  say  we  have  in  sight  and  we 
can  produce  3000  tons  for,  say,  three  years.  After  that  I 
should  say  it  would  be  altogether  a  problem. 

I  might  say  conditions  are  changing  all  the  time  in  the 
tungsten  market.  I  do  not  think  that  the  variation  in  the 
quantity  produced  and  the  quantity  imported  was  due  al- 
together to  the  discovery  of  the  foreign  field.  The  Aus- 
tralian field  was  discovei-ed  long  before  we  began  to  be 
large  importers.  And  I  think  you  will  find  that  our  tungsten 
production  and  tungsten  imports  are  closely  connected  with 
the  rise  and  fall  of  the  steel  trade.  You  can  almost  surely 
take  the  use  of  tungsten  as  a  barometer  of  the  steel  trade. 

I  think  all  that  has  been  stated  to  you  about  the  costs 
in  the  Colorado  field  is  conser^^ative.  I  do  not  believe  they 
can  produce  profitably  for  less  than  between  $17  and  $20 
per  unit. 

Roy  C.  McKenna,  of  the  Vanadium  Alloy  Steel  Co., 
another  of  the  witnesses,  said: 

It  is  my  contention  that  the  market  from  April,  1916,  to 
April  1917,  dominated  by  American  production,  clearly 
proves  that  $17  a  unit  was  the  dead  line  for  all  except  a 
very  few  American  producers;  and  that  a  price  of  between 
$17  and  $26  was  needed  to  enable  the  fields,  discovered  dur- 
ing the  boom  period,  to  operate.  In  April,  1916,  tungsten 
ore  sold  at  between  $75  and  $85  a  unit  in  New  York.  In 
May,  1916,  the  price  dropped  to  a  nominal  quotation  of  $40 
a  unit.  In  September,  1916,  tungsten  ore  could  be  freely 
purchased  at  prices  around  $17  a  unit.  The  vast  majority 
of  all  American  tungsten  properties  ceased  operating,  or 
were  operating  only  in  part.  In  April,  1917,  our  company 
purchased  1100  tons,  550  tons  domestic  and  550  tons  South 
American,  at  a  price  of  $17  a  unit  f.o.b.  Latrobe,  Penn., 
and  shortly  afterward  sold  ferrotungsten  for  export  to  off- 
set the  quantity  of  tungsten  ore  purchased.  From  the  sum- 
mer of  1917,  to  the  signing  of  the  armistice  in  November, 
1918,  the  market  for  tungsten  ore  was  remarkably  steady, 
around  $25  a  unit.  Since  November,  1918,  the  price  of 
tungsten  ore  has  steadily  declined.  This  was  due,  to  a  large 
extent,  to  the  discontinuing  of  certain  taxes  imposed  on 
tungsten  ore  by  Chinese  Province  officials,  which,  during 
the  early  part  of  1918  was  equivalent  to  from  $4  to  $6 
a  unit. 

With  the  discontinuing  of  these  unfair  taxes,  Chinese  ore 
can  be  laid  down  in  New  York  at  under  $7  a  unit.  The 
quality  of  Chinese  ore  is  such  that  a  premium  of  $2.50  to  $.3 
a  unit  is  paid  for  the  best  grade  of  South  American  and 
domestic  ores. 

The  tariff  that  we  have  now  does  not  any  more  than  take 
care  of  the  differential  in  wages  between  foreign  countries 
and   this   country.     There   always   was    considerable    high- 


speed steel  imported  into  this  country  under  any  tariff  act 
that  we  have  had.  The  tariff  of  15%  ad  valorem  is  needed 
in  addition  to  the  tariff  which  we  would  need  to  compensate 
us  for  the  increased  tariff  on  tungsten. 

George  H.  Bailey,  of  the  American  Mining  Congress, 
said  : 

The  whole  object  of  the  proposed  legislation  is  to  stabilize 
the  price  of  tungsten,  which  now  has  an  extremely  wide 
range  of  prices.  The  ad  valorem  tariff  will  work  just  the 
opposite  effect.  For  example,  a  large  foreign  tonnage 
caused  by  opening  an  easily  accessible  mine  or  surface 
deposit  would  lower  the  price,  lower  the  ad  valorem  tariff, 
and  let  the  ore  pour  into  the  United  States  and  destroy  the 
industry  here.  With  a  scarcity  of  foreign  ore,  or  in  time 
of  emergency,  the  demand  would  be  abnormal,  the  prices 
would  be  greatly  advanced,  the  ad  valorem  tariff  would  ad- 
vance in  the  same  proportion,  and  instead  of  reducing  the 
fluctuation  it  would  be  actually  extended.  In  short,  the  ad 
valorem  tariff  would  increase  the  range  of  fluctuation  in 
direct  proportion  to  the  percentage  of  the  tariff. 

Five  thousand  tons  is  Director  Smith's  estimate  of 
the  normal  tungsten  needs  of  this  country.  The  esti- 
mate is  made  in  the  following  statement: 

The  consumption  before  the  war  was  in  the  neighbor- 
hood of  2000  tons  a  year.  Last  year  it  increased  to  some- 
thing over  16,000  tons.  I  think  that  shows  the  stimulus 
given  by  war  conditions,  but  that  is  not  an  estimate  of  what 
we  may  expect  after  the  war.  I  think  a  consei-vative  esti- 
mate is  that  5000  tons  would  probably  represent  the  nor- 
mal  consumptive  needs  of  this  country. 

The  import  ratio  of  our  consumption  has  increased  some- 
what during  the  war  and,  of  course,  was  especially  high 
last  year,  when  by  far  the  larger  part  of  the  tungsten  con- 
sumed was  imported.  The  question  of  supply,  whether  this 
country  can  be  self-sufficient  in  the  matter  of  tungsten  for 
all  time,  I  think  can  be  answered  in  the  affirmative.  We 
have  tungsten  ore  sufficient  to  meet  our  needs  for  many 
years,  but  there  is  reason  to  believe  that  the  deposits  would 
begin  to  decline  in  course  of  time,  but,  of  course,  we  would 
expect  to  find  some  other  deposits  as  yet  unknown.  How- 
ever, it  is  a  fact  that  under  the  war  stimulus  there  was 
pretty  active  prospecting  and  new  deposits  were  found. 


Board  Will  License  Tin  Imports 

It  was  announced  on  June  16  by  the  War  Trade  Board 
that  applications  will  now  be  considered  for  licenses  to 
import  pig  tin  and  all  metal  alloys  containing  tin, 
including  tin  drosses,  tin  oxides,  solder  drosses,  type 
metals,  anti-friction  metals,  waste  metals  and  other 
metals  containing  tin;  subject,  however,  to  the  follow- 
ing conditions  and  limitations:  (I)  That  such  licenses 
will  permit  the  importation  only  of  shipments  made 
from  points  of  origin  on  or  after  June  30,  1919;  and 
(2)  that  such  import  licenses  will  not  be  valid  for  entry 
until  Aug.  I,  1919. 


The  duty  recently  imposed  upon  the  exportation  of 
cei-tain  lead  ores  was  removed  on  May  31,  1919,  accord- 
ing to  a  consular  report.  The  ores  affected  by  this 
decree  are  galena  and  litharge  of  all  kinds,  and  all  other 
iion-silver-bearing  lead  ores.  These  ores  are  those  in- 
cluded in  Item  5  of  the  schedule  of  export  duties,  pre- 
viously issued. 

All  contracts  entered  into  by  the  nitrate  division  of 
the  War  Department  and  the  director  of  explosives  have 
been  liquidated.  Sixty-one  per  cent,  of  the  contracts 
made  by  the  Chemical  Warfare  Ser\-ice  have  been 
liquidated. 
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Zinc  Industry  of  Missouri,  Arkansas, 
Kansas,  and  Oklahoma* 


By  otto  RUHLt 


YOUR  secretary  has  asked  me  to  bring  up  to  date 
the  subject  presented  last  year — "Zinc  Mining  and 
Production  in  Missouri,  Arkansas,  Kansas,  and 
Oklahoma."  The  chapter  covering  the  last  10  months' 
mining  operations  in  the  .Joplin-Miami  district  is  but  a 
repetition  of  the  picture  given  you  a  year  ago,  with  the 
e.xception  that  the  lights  have  been  fading,  and  the 
shades  are  deeper.  To  change  the  figure  of  speech  some- 
what, we  then  thought  we  were  traveling  over  a  rocky 
road  in  the  darkness,  and  since  then  we  have  skinned 
our  shins  often  on  the  rocks  of  high  costs  and  waded 
deeper  into  the  slough  of  lower  receipts  for  our  product, 
and  are  today  praying  with  all  our  hearts  that  this  is 
the  darkest  hour  before  dawn. 

Hard  hit  last  year,  the  zinc-mining  industry  of  these 
four  states  is  today  in  even  a  worse  state  than  then. 
In  Missouri  one  can  count  the  active  milling  plants  prac- 
tically on  the  fingers  of  two  hands.  Arkansas  has  but  a 
negligible  output  of  zinc  ore  today.  The  two  states 
of  Oklahoma  and  Kansas  are  supplying  the  bulk  of  the 
output.  Singularly  enough,  we  find  the  efforts  of  the 
field  to  curtail  its  output  only  partly  successful,  a  result 
due  to  the  gradual  but  inevitable  fruition  of  prospecting 
efforts  begun  two  years  ago.  It  has  been  said,  and 
truthfully  so,  that  10  years'  prospecting  was  accom- 
plished in  the  Oklahoma  field  in  two  years'  time.  The 
results  have  been  the  development  of  a  large  number  of 
mines  whose  output  has  been  thrown  upon  the  market 
and  kept  up  the  output  of  this  district,  in  the  face  of 
untoward  price  conditions,  to  an  unusual  level.  Much 
of  this  output  is  not  the  result  of  studied  operation,  but 
is  incidental  to  prospecting  and  development,  and  in 
most  cases  is  produced  at  a  staggering  loss.  Yet  the 
tonnage  of  these  mines  in  the  aggregate  has  main- 
tained the  output  of  the  district  at  close  to  10,000  tons 
per  week. 

It  is  difficult  to  reconcile  this  heavy  production  with 
the  facts  generally  known  as  to  prices  for  ores,  and 
with  the  fact  that  so  many  mills  are  closed  down.  A 
census  taken  of  the  mills  of  the  field  within  the  last 
month  showed  that  of  208  mills  only  58  were  operat- 
ing, or  approximately  28'r  of  the  potential  producers. 
With  the  58  operating,  however,  the  bulk  of  the  tried 
operators  and  the  low-cost  mills  is  found,  a  synonym 
for  either  high-class  operation  or  extremely  rich  prop- 
erties. 

The  following  tables  of  shipments  and  prices  for  cor- 
responding months  of  1918  and  1919  show  a  consistent 
decline  in  prices  received,  but  disclose  no  such  decline  in 
output: 

(O.MPARATIVE  PRODUCTION  ALL  OIUDES  ZINC  OIIE,  19I&-I9I9 

1918.       1919, 
Month  Tom       Ton. 

i,n,,,.v  J2.995       J7,I0J 

';"l,r,,„r%  "."O         ♦"."« 

M,,  I,  47.955       50.851 

,'  ,1  45.810       36.899 

.\Lj **^ti       _J!:!!! 

T„i,l      194.325       202,659 

s,.rpiu.oDh.wi::.::: ".»oo        hmo 

Clr.ndtoUl     ""•.«»  JIM59 

•An    address   dellvprwl    at    the   mpoling   of   thr    Amprlcan   Zinc 
In«tltut)?.  St  Lroui*.  Mo. 
tConsuItlng  mining  englnpfr.  Joplln,  Mo 


COMPARATIVE  ZINC  ORE  PRICES,   I9I8-I9I9 

Per  Ton  Per  Ton 

Month  Blende  Calamine  Blonde  Calamine 

January $57  02  $32.67  $43.44  $35  01 

February 55.00  33.00  41.78  26  27 

March 50   14  34.73  41.54  27.74 

April 42  03  32.93  38.87  26.61 

May 47.79  31.00  37.80  24.80 

Compared  with  1918,  the  1919  period  shows  an 
average  reduction  of  SI  1.89  for  blende  ores  and  $3.06 
for  calamine  ores.  One  would  naturally  assume  that 
the  reason  for  this  condition  must  be  explained  by 
greatly  reduced  cost  of  operation.  Though  there  have 
been  some  reductions  in  costs,  they  have  not  been  com- 
mensurate with  the  reduction  in  prices  received  for 
the  product.  The  reductions  in  cost  have  been  approxi- 
mately 10 "^r  in  labor  and  a  small  reduction  in  hard  iron 
and  powder.  Other  costs  either  have  been  maintained 
or  actually  advanced,  as  in  the  case  of  power  and  lubri- 
cants. A  reduction  in  one  class  of  supplies  is  prac- 
tically balanced  by  the  advances  in  others.  It  there- 
fore becomes  increasingly  apparent  that  much  of  the 
production  being  maintained  is  made  at  a  loss.  Re- 
cently, when  the  price  of  ore  dropped  to  a  $35.00  base, 
some  of  the  strongest  operators  in  the  field  shut  down 
some  of  the  best  and  richest  properties,  and  weaker 
concerns  and  poorer  properties  can  still  be  found  des- 
perately trying  to  keep  going. 

Under  these  conditions  the  production  of  the  field  is 
approximately  9000  to  10,000  tons,  and  its  potential 
production,  on  a  $45  to  $55  market,  can  be  readily 
determined  at  50  to  60''r  more.  From  this  situation 
it  is  evident  that  Joplin  operators  are  hoping  for  a  hur- 
ried revival  of  zinc  consumption  and  a  greatly  increased 
use  for  this  metal. 

The  end  of  the  war  brought  with  it  the  end  of  all 
price  agreements  and  the  cooperation  between  smelters 
and  ore  producers.  The  whole  market  situation  re- 
verted to  the  old  open  system  where  everj-one  was  for 
himself  and  "the  devil  take  the  hindmost."  The  co 
operative  action  between  the  sheet-zinc  manufacturers 
and  the  high-grade  zinc-ore  producers,  which  was  so 
satisfactoiy  during  the  war  period,  today  is  almost  for- 
gotten history,  and  a  similar  movement  to  take  care  of 
all  classes  of  ores,  and  with  all  the  smelters,  met  a  like 
fate  before  it  was  more  than  born.  Certainly  the  in- 
dustry needs  such  cooperation  today  as  much  as  if  not 
more  than  during  the  war  period.  But,  so  far  as  one 
can  now  see,  the  inevitable  law  of  the  survival  of  the 
fittest  mu.st  take  its  course,  and  only  those  with  un- 
usually rich  deposits  can  survive  the  squeezing  process 
of  high  production  costs  and  low  ore  prices.  How  long 
this  process  must  continue  to  bring  about  the  extermina- 
tion of  the  output  which  will  again  balance  local  supply 
and  demand  is  difficult  to  answer. 

It  was  pointed  out  in  last  year's  meeting  that  the 
souls  of  operators  were  born,  kissed  by  the  enthralling 
rapture  of  eternal  optimism.  The  past  year's  history 
is  confirming  evidence  that  they  will  endure  impossible 
conditions  and  yet  live.  If  they  cannot  produce  ore  for 
a  profit,  they  do  it  for  philanthropy,  and  the  world 
get.<i  its  zinc  metal  mined  for  less  than  cost. 
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The  salient  features  of  the  year's  history,  as  re- 
flected in  the  zinc-mining  industry  of  Missouri,  Kansas, 
Oklahoma,  and  Arkansas,  are:  (1)  That  the  production 
in  Missouri  and  Arkansas  has  grown  smaller  since  last 
year.  (2)  Output  of  Oklahoma  and  Kansas  holds 
strongly  at  9000  to  10,000  tons.  (3)  Production  is 
maintained  at  a  high  level,  in  spite  of  large  numbers 
of  mills  closed  down.  (4)  Only  the  richest  ore  deposits 
can  be  worked  and  the  best-organized  companies  operate, 
and  much  of  the  ore  is  being  produced  at  a  loss.  (5) 
Ore  prices  declined  $11.89  per  ton  over  last  year,  but 
this  did  not  greatly  reduce  output  of  ore.  (6)  Cost 
of  production  remains  high,  and  changes  in  some  items, 
though  lower,  have  been  balanced  by  others  that  have 
advanced.  (7)  End  of  the  war  brought  all  price  agree- 
ments to  an  end,  and  no  cooperative  efforts  since  have 
been  successful. 


Tariff  on  Metals  for  Canada 

Toronto  Correspondence 

The  changes  in  the  Canadian  tariff  proposed  by  Sir 
Thomas  White,  Finance  Minister,  are  expected  to  bene- 
fit materially  the  metal  industry  of  British  Columbia. 
The  new  tariff  will  give  a  protection  of  $20  per  ton 
on  lead,  Ic.  per  lb.  on  zinc  and  spelter,  and  Ihc.  per  lb. 
on  copper  alloy,  with  an  ad  valorem  duty  of  15 "^c  on 
the  semi-finished  product.  The  difficulty  in  lead  produc- 
tion hitherto  was  that  the  ore  had  to  be  sent  to  the 
United  States  for  treatment.  Under  the  proposed 
changes  it  will  be  profitable  to  treat  in  Canada  lead 
ores  which  are  largely  refractory,  the  treatment  of 
which  was  an  expensive  process.  Several  British 
Columbia  mines  which  have  been  closed  down  are  pre- 
paring to  reopen,  and  are  in  the  market  for  machinery. 


Concentration  of  Iron  Ore  at  Mineville, 
New  York 

A  decided  change  in  the  milling  practice  at  the  prop- 
erties of  Witherbee,  Sherman  &  Co.,  at  Mineville,  N.  Y., 
resulting  in  considerable  improvement,  has  been  made, 
according  to  a  writer  in  the  /row  Trade  Review  of  June 
12,  1919.  VVith  the  aid  of  equipment  which  has  been 
installed  for  re-treated  tailings,  the  latter  now  contain 
on  an  average  only  5  to  &'^.r,   iron. 

After  each  crushing,  ore  containing  more  than  60% 
iron  is  removed  automatically,  for  transfer  to  stock 
bins,  whereas  tailings  containing  less  than  5%  of  iron 
are  rejected  by  the  use  of  a  magnet  of  lower  tension. 
The  ore  is  crushed  first  to  a  size  which  will  pass  through 
a  2-in.  mesh  screen.  The  2-in.  material,  which  remains 
after  the  60  and  higher  per  cent,  ore  is  withdrawn,  and 
after  the  tailings  containing  less  than  5%  ore  are  re- 
jected, contains  an  average  of  30  to  40%  iron,  the  va- 
riation depending  upon  the  grade  of  ore  that  is  being 
worked.  The  ore  then  is  re-crushed  to  a  smaller  size 
and  the  same  process  is  performed  again.  In  fact,  the 
operation  of  withdrawing  ore  containing  60%  or  more 
of  iron,  and  of  rejecting  tailings  containing  less  than 
5%,  is  repeated  a  number  of  times. 

When  the  ore  has  been  crushed  to  a  size  which  will 
permit  it  to  pass  through  a  i-in.  mesh  screen,  the  re- 
crushing  and  separating  are  continued  into  much  finer 
sizes,  but  from  this  point  all  tailings  are  thrown  out 


which  contain  less  than  6%  iron.  Therefore,  the  aver- 
age metallic  content  of  the  tailings  ranges  from  5  to 
6^f.  The  average  content  of  the  concentrates  is  64 
and  65 "^f  iron,  and  this  content  may  be  increased  or 
lowered  by  varying  the  intensity  of  the  magnets  em- 
ployed in  separating.  At  present,  the  purest  material 
which  is  being  turned  out  contains  71%  iron,  this  being 
produced  for  special  use. 

After  extensive  experimenting,  Witherbee,  Sherman 
&  Co.  have  developed  a  byproduct  which  for  the  last  year 
has  been  manufactured  successfully  from  the  tailings 
from  the  Old  Bed  ore.  The  crude  Old  Bed  ore  has  an 
average  phosphorus  content  of  1.69c,  and  the  tailings 
from  this  ore  run  3%  on  the  average.  During  the  many 
years  since  the  Old  Bed  originally  was  worked,  there 
accumulated  an  enormous  tailings  pile,  and  investiga- 
tions were  undertaken  with  a  view  to  utilizing  the 
phosphorus  content  of  these  tailings  for  manufacturing 
fertilizer.  This  now  is  accomplished  by  milling  the  tail- 
ings to  remove  the  iron  obtainable  from  them. 

By  the  use  of  tables  of  the  Hooper,  and  Sutton,  Steele 
&  Steele  pneumatic  concentrating  type,  the  gangue, 
which  is  composed  mostly  of  silica  and  hornblende,  is 
separated  from  the  apatite.  After  the  apatite  crystals 
have  been  removed,  they  are  mixed  with  barium  sul- 
phite, and  the  resulting  product  is  a  first-class  fertilizer, 
called  barium  phosphate,  which  is  sold  to  dealers. 


Exports  of  Mining  Machinery 

The  exports  of  mining  machinery  from  the  United 
States  during  April,  1919,  according  to  the  figures  of 
the  Bureau  of  Foreign  and  Domestic  Commerce,  were 
as  follows: 


Countries 

Belgium 

France 

Norway 

Portugal 

Spain 

Sweden 

Switzerland 

England 

Scotland 

Canada 

Costa  Rica 

Guatemala 

Honduras 

Nicaragua 

Panama 

Salvador 

Mexico 

Cuba 

Dutch  West  Indies . . . . 
Dominican  Republic . . . 

-Argentina 

Bolivia 

Brazil 

Chile 

Colombia 

Ecuador 

Paraguay 

Peru 

\'enezuela. 

Japanese  China 

Cho 


Oil   Well 
Machinery 


All  Other 

Mining 

Machinery 

$8,100 

17,149 

5.000 

668 

4,348 

1,381 

1,500 

88,582 

68 

66,730 

2,500 

11,850 

1.721 

7,185 

6,998 

3,324 

162,532 

11,171 


220 

675 

2,107 

7,176 


British  India 

Dutch  East  Indies. . . 

Hong  Kong 

Japan 

Persia 

.\ustralia 

New  Zealand 

Philippine  Islands. . . 
British  South  Africa. 
Portuguese  Africa- . . , 
Eg>-pt 


49,808 

18,448 

99,272 

1,045 


17,185 

500 

2.043 

17,507 

20.883 

250 

7,631 

Y6,296 

210 

2,173 


Totals $310,619 


Regulation  of  Acidity  of  Flotation  Pulp  at  Anaconda  is 
effected  by  the  flotation  operators,  who  maintain  the  pulp 
in  the  last  spitzkasten  of  the  flotation  machines  neutral  to 
slightly  acid  to  methyl  oi-ange.  The  tests  are  made  hourly, 
or  oftener  if  adjustments  are  being  made. 
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Domestic  Graphite  Sales  in  1918 

Domestic  crj-stalline  graphite  sold  during  1918 
amounted  to  10,564.080  lb.  and  was  valued  at  $1,454,799, 
according  to  the  U.  S.  Geological  Survey.-  Production 
came  from  Alabama,  New  York,  Pennsylvania,  Cali- 
fornia, Montana,  and  Texas. 

Amorphous  graphite  to  the  amount  of  6560  tons, 
valued  at  $69,455,  was  sold  from  mines  in  Colorado, 
Nevada,  and  Rhode  Island.  The  output  of  amorphous 
graphite  in  1917  was  8301  short  tons,  valued  at  $73,481. 


Quicksilver  in  First  Quarter  of  1919 

According  to  figures  compiled  by  F.  L.  Ransome, 
about  5.960  flasks  (75  lb.)  of  quicksilver  was  produced 
in  the  United  States  from  Jan.  1  to  Mar.  31,  1919.  Re- 
turns from  twenty-three  productive  mines  gave  a  total 
of  5,924  flasks,  and  it  is  estimated  that  36  flasks  was 
obtained  from  two  or  three  small  mines  in  California 
and  Oregon  whose  operators  were  not  heard  from.  Of 
the  5,960  flasks  produced,  4,023  flasks  is  credited  to 
California,  1,698  flasks  to  Te.xas,  193  flasks  to  Oregon, 
and  46  flasks  to  Nevada.  No  production  was  reported 
from  Idaho  or  Arizona.  The  quicksilver  reported  on 
hand  at  the  mines  or  in  transit  to  market  at  the  end  of 
the  quarter  amounted  to  4,419  flasks. 

As  was  expected,  the  output  during  the  first  quarter 
of  1919  was  considerably  less  than  that  during  the  first 
quarter  of  1918,  which  was  8,764  flasks.  The  unsold 
stocks  at  the  end  of  the  first  quarter  of  1918  amounted 
to  2,800  flasks,  or  1,619  flasks  less  than  at  the  end  of 
the  first  quarter  of  1919. 

The  falling  off  in  production  is  the  result  of  a  com- 
bination of  causes,  chief  among  which  were  a  lessened 
demand  for  the  metal  and  a  consequent  dowTiward  trend 
of  prices,  the  continued  high  cost  of  labor  and  supplies, 
and  the  curtailment  of  underground  exploration  and 
development  during  the  war,  when  energy  was  directed 
chiefly  to  immediate  production. 

The  price  of  quicksilver,  compared  with  the  prices 
that  prevailed  before  the  war.  was  still  high  at  the  end 
of  the  quarter,  but  not  high  enough  to  offset  the  general 
decrease  in  the  tenor  of  the  ore  immediately  available 
and  the  high  cost  of  mining  and  treatment. 


Round  Mountain  Mining  Co. 

The  Round  Mountain  Mining  Co.  is  unique  among 
mining  companies  in  Nevada,  in  that  a  considerable 
part  of  its  operations  is  in  placer  mining.  Its  lode 
operations  are  largely  in  the  hands  of  lessees.  In 
addition  to  the  unfavorable  operating  conditions  faced 
by  all  gold-mining  companies  during  the  recent  period 
of  higher  coats,  this  company  was  handicapped  by  an 
inadequate  water  supply.  The  results  of  drilling  oper- 
ations for  the  purpose  of  prospecting  the  gravel  banks 
ahead  of  the  giants  have  been  favorable,  and  the  man- 
ager estimates  that  600,000  yd.  of  material  of  a  value 
of  more  than  $1.00  per  cu.yd  was  sampled  and  proved 
in  1918.  No  dividends  have  been  declared  during  the 
last  three  years,  but  about  $150,000  of  new  assets,  ac- 
cording to  the  last  annual  report,  was  added  out  of 
earnings. 

During  the  year  ending  Dec.  31,  1918,  a  total  of 
71,367  cu.yd.  of  placer  gravel  wa.s  moved  by  hydraulick- 
ing,  yielding  5299.84  oz.  of  bullion,  having  a  value  of 


$68,324.07.  In  addition  to  this  amount,  $2683.39  was 
received  in  royalties  from  the  placer  leases.  The  total 
operating  cost  was  $48,792.38  and  the  total  realization, 
$22,215.08.  This  operating  cost  does  not  include  depre- 
ciation of  pipe  lines,  main  tailrace  and  placer  equipment, 
but  does  include  the  cost  of  maintenance  of  pipe  lines, 
sampling  placer  banks,  and  the  development  of  branch  > 
races  preparatory  for  1919  operations.  The  gross  value 
recovered,  exclusive  of  placer-lease  royalties,  was  95.73c. 
per  yd.  The  operating  cost  was  68.35c.  per  yd.,  or  a 
realization  of  27.38c.  per  yard. 

During  the  year  the  production  of  the  leases  on  bed- 
rock in  the  Great  Western  "A"  pit  was  $4586.66  from    j 
an  area  of  91,100  sq.ft.     The  gross  yield  was  5.03c.    • 
per  sq.ft.,  of  which  amount  1.1c.  per  sq.ft.  was  paid 
to  the  company  in  the  form  of  royalties.     The  cleaning 
of  this  area  cost  the  lessees  5.1c.  per  square  foot. 

Drift  leases  on  small  areas  west  of  the  Gold  Leaf 
cut  were  let  during  the  year  to  determine  definitely 
the  values  of  the  gravel  overlying  bedrock  and  to  guide 
the  company  in  future  operation  in  this  area;  and 
1450  tons  removed  by  these  bedrock  lessees  from  an 
average  width  of  6  ft.  of  gravel  yielded  $6923.71,  or  ' 
$4,775  per  ton,  indicating  a  value  per  yard  for  this 
6  ft.  of  bedrock  material  of  $6,366.  This  area  was 
found  to  be  free  from  boulders  and  cemented  gravel, 
and  the  drift-lease  operations  have  proved  a  large  addi- 
tional yardage,  of  a  value  not  looked  for  by  the  company, 
and  no  drift  leases  have  been  let  since  the  above  yardage 
values  were  determined. 

In  1918,  the  company  cleaned  45,500  sq.ft.  of  bedrock, 
yielding  $9167.61,  or  20.15c.  per  sq.ft.  The  average  cost 
of  cleaning  this  bedrock  was  12.86c.  per  sq.ft.  It  will 
be  noted  that,  of  the  total  cost,  development  or  the 
cutting  and  installation  of  branch  races  represents  5.9%, 
hydraulicking  72.8''f,  bedrock  cleaning  12.2<"r.  main- 
tenance 4.6''f,  and  sampling  of  placer  banks  4.5%. 
Labor  represents  11.2''/c  of  the  total  cost;  administra- 
tion and  departmental  costs  were  10<;^r,  power  was  2% 
and  supplies  were  10.8  per  cent. 

The  final  clean-up  of  the  main  tailrace  was  made  in 
November,  1918,  and  yielded  $10,045.11.  Of  this  amount 
$6160  was  obtained  from  the  flume  clean-up  and 
$3885.11  recovered  from  milling  180  tons  of  concentrates 
from  the  lower  end  of  the  main  tailrace,  the  concen- 
trates showing  a  tonnage  value  of  $21.58.  This  final 
clean-up  represents  14.7%   of  the  total  gold  recovered. 

The  production  of  the  lode  lessees  of  the  Round  Moun- 
tain Mining  Co.  for  1918  was  2131  tons  of  ore.  having 
a  value  of  $78,202.34,  or  $30.69  per  ton.  In  addition. 
20  tons  of  ore  having  a  value  of  $627.05,  or  $31.35  per 
ton,  was  produced  from  the  Blue  Jacket  group,  held 
under  lease  by  the  Round  Mountain  Mining  Co.  The 
company  received  in  the  form  of  royalties  from  these 
operation.^  $17,441.87,  or  $8,189  per  ton,  and  in  addition 
received  as  a  royalty  from  the  Blue  Jacket  lessees 
$64.36.  Adding  to  this  the  amount  received  from 
losses  for  the  u.-^e  of  the  mill,  there  is  total  revenue 
from  lode-lease  operations  of  $19,657.24,  equivalent  to 
$9.14  per  ton. 

As  an  additional  benefit  to  the  company,  the  les.sees 
l)erforme<l  2292  ft.  of  development  work  as  follows: 
452  ft.  of  winze.s,  643  ft.  of  rai.ses,  238  ft.  of  cross- 
cuts, and  9.59  ft.  of  drifts.  Of  this  work  1313  ft.  was 
done  in  the  No.  1  workings.  127  ft.  in  the  No.  2  work- 
ings. 323  ft.  in  the  Stebhins  Hill,  and  529  ft.  on 
the  Saddle  Back  claim.  In  addition,  1033  ft.  of  working 
levels  were  retimbered  and  restored  bv  the  lessees. 
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Twenty-seventh  Engineers 

The  bronze  medals  that  are  to  be  given  by  the  Asso- 
ciation of  the  27th  Engineers  to  all  former  members  of 
the  regiment  will  be  sent  to  them  by  first-class  mail 
on  July  1.  Each  envelope  w^ill  contain  the  medal,  a  letter, 
and  a  mailing  card  for  acknowledgment  of  the  receipt. 
Each  member  of  the  regiment  receiving  the  medal  is 
earnestly  requested  to  fill  out  the  card,  put  a  postage 
stamp  on  it,  and  mail  it  promptly. 

The  delay  in  sending  the  medals  has  been  due  largely 
to  the  time  required  in  correcting  the  roster  which  has 
been  used  for  the  mailing  list.  In  spite  of  all  that  has 
been  done,  there  still  remain  100  or  more  men  for 
whom  we  lack  correct  address.  It  is  therefore  urged 
that  every  one  who  receives  a  medal  and  reads  this 
notice  will  let  former  members  of  the  regiment  know 
that  the  medals  have  been  sent,  and  if  anyone  fails  to 
receive  his  medal  before  July  15,  let  him  write  to  the 
undersigned. 

It  is  important  that  every  member,  of  the  regiment, 
in  filling  out  the  receipt  card,  or  writing  to  the  office 
on  any  other  subject,  state  the  letter  of  his  former 
company. 

The  preparation  of  the  history  of  the  regiment  is  in 
hand,  but  it  is  likely  to  be  a  couple  of  months  before 
it  will  be  complete  and  mailed. 

Since  the  disbandment  of  the  regiment  I  have  re- 
ceived letters  from  a  good  many  of  the  men,  perhaps 
250  of  them.  With  few  exceptions  they  report  the 
prompt  return  to  their  old  employment  or  the  finding 
of  new  jobs,  and  a  general  spirit  of  contentment  seems 
to  prevail.  Men  who  are  out  of  work  or  who  have  met 
with  misfortune  otherwise  are  singularly  few,  and  this 
is  of  course  a  condition  that  calls  for  congratulations. 

It  has  not  been  possible  to  reply  personally  to  all 
of  the  letters  containing  messages  that  did  not  require 
specific  answer,  but  the  writers  of  them  rnay  know  that 
Colonel  Perry  has  looked  through  the  file  and  has  ap- 
preciated deeply  the  friendly  remembrances  of  him  that 
have  been  expressed. 

We  shall  all  be  greatly  obliged  if  mine  managers  will 
post  this  notice  on  their  bulletin  boards  for  the  infor- 
mation of  former  members  of  the  regiment  who  may 
now  be  in  their  employment,  and  who  may  not  read  the 
Journal.  W.  R.  INGALLS. 

115  Broadway,  New  York. 


Miners  Strike  at  Grass  Valley 

Special  Correspondence 

Following  the  refusal  of  their  demand  for  an  in- 
crease in  wages  of  50c.  per  day,  the  entire  underground 
night  shift  of  the  North  Star  Mines  Co.,  at  Grass  Val- 
ley, Calif.,  consisting  of  120  men,  went  on  strike  on 
June  13.  The  present  scale  is  $4  per  day  for  machine 
men  and  $3.50  for  shovelers,  with  bonuses  for  extra 
work.  Surface  men  were  not  consulted  as  to  the  pro- 
posed move.  The  day  shift  followed  the  night  shift, 
and  all  underground  work  ceased.  The  strike  then 
spread  to  the  Empire  mine,  where  the  men  quit  in  a 
body  without  consulting  the  management. 

A  mass  meeting  held  on  June  14  by  the  strikers  was 
presided  over  by  J.  B.  Bennetts.  The  situation  was 
discussed  and  committees  were  appointed  to  present 
dem.ands  upon  the  management  of  the  Pennsylvania, 
Allison  Ranch,  and  Orleans,  the  first  two  being  at 
Nevada  City  and  the  third  being  owned  and  operated 


by  the  North  Star  company.  Employees  of  the  Cham- 
pion mine  declined  to  join  the  strikers. 

The  burden  of  the  strikers'  arguments  was  that  they 
could  not  support  their  families  on  present  wages,  some 
claiming  that  local  merchants  were  charging  30%  and 
more  over  Sacram.ento  prices.  The  bonus  system  is  said 
to  have  been  unpopular  as  well.  Surface  men  present 
were  asked  to  join  the  strike,  but  refused.  A  strike 
pledge  was  signed  and  a  relief  fund  discussed.  Be- 
tween 500  and  700  men  are  now  idle    (June  15). 

The  management  of  the  North  Star  mines  is  re- 
ported to  be  insistent  upon  closing  permanently  rather 
than  accede  to  the  strikers'  demand.  It  is  stated  that 
under  present  conditions  the  mine  is  just  about  holding 
its  own.  The  small  mines  will  be  governed  by  the 
action  of  the  larger  ones.  There  are  a  number  of 
gravel  claims  in  operation  throughout  the  county,  but 
no  elfort  has  been  made  to  include  their  operatives  in 
the   strike. 

Labor  Situation  at  Cobalt 

Toronto  Correspondence 

The  miners  at  Cobalt,  Ontario,  at  the  instance  of  a 
representative  of  the  Dominion  Department  of  Labor, 
have  agreed  that  they  will  not  strike  until  Gideon  D. 
Robertson,  Minister  of  Labor,  at  present  in  the  West, 
returns  to  Ottawa  and  uses  his  influence  to  effect  a  set- 
tlement. The  attitude  of  the  miners  is  stated  to  be 
favorable  to  conciliation. 

The  Cobalt  union  demanded  recognition  of  the  union ; 
an  eight-hour  day,  or  44-hour  week,  and  in  case  of 
underground  men  the  eight  hours  to  be  from  collar 
to  collar;  and  a  wage  scale  of  which  the  following  is 
a  summary: 

Minimum  base  wage  for  all  underground  men,  irrespec- 
tive of  the  class  of  work,  $4.50 ;  men  working  in  shafts 
and  raises  without  helpers,  $5.50,  together  with  rubber 
boot.s  and  oilers;  all  surface  labor,  minimum,  $4; 
blacksmiths,  carpenters,  and  mechanics  $5;  hoist  men, 
pump  men,  and  pipefitters,  $4.50 ;  and  in  addition  to  the 
above  a  bonus  of  25c.  a  shift  with  silver  selling  at  80c. 
and  additional  25c.  a  shift  for  each  10c.  above  80c. 
With  the  present  price  of  silver  this  would  mean  a 
dollar  a  day  bonus,  in  addition  to  the  above  scale. 
The  union  also  asks  time  and  a  half  for  overtime  and 
double  time  for  Sundays  and  legal  holidays,  with  not 
more  than  a  dollar  a  day  to  be  deducted  for  board.  In 
case  more  than  a  dollar  a  day  is  charged,  wages  are  to 
be  raised  the  same  amount.  The  scale  calls  for  a 
minimum  of  $4.50  for  underground  men,  but  runners 
and  helpers  expect  to  be  paid  more  than  the  muckers. 

Though  the  managers  do  not  object  to  dealing  with 
committees  of  their  own  men,  they  are  refusing  to 
recognize  the  Western  Federation.  At  present  the 
operators  are  practically  conceding  a  split  between  the 
eight  hours  face  to  face  and  the  eight  hours  collar  to 
collar. 

Wages  in  Cobalt  are  higher  than  at  any  other  camp 
in  eastern  Canada,  and  living  conditions  are  among 
the  best.  Under  the  present  price  of  silver,  drill  runners 
are  making  $5  a  day;  helpers  $4.25  to  $4.50;  muckers 
$4  to  $4.25;  and  surface  labor  $4  to  $4.25.  The  pro- 
posed new  scale  would  mean  that  several  of  the  smaller 
properties  and  those  which  are  nearing  exhaustion 
would  be  unable  to  operate  at  a  profit.  In  view  of  the 
high  wages  already  being  paid,  it  seems  unlikely  that 
these  demands  will  be  accepted. 
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Progress  in  Milling 


MILLING  or  wet  concentration,  and  to  some  extent 
dr>-  concentration,  plays  a  most  important  part, 
and  will  continue  to  occupy  its  position,  in  American 
mining  practice.  From  the  day  of  the  Gilpin  County 
slow-speed,  high-drop,  inside-amalgamation  mill,  and  the 
California  stamp  mill,  there  has  been  steady  progress. 
The  advance  has  been  marked  more  by  the  greater 
perfection  of  mechanical  devices  than  by  radical  changes 
in  principle,  although  the  introduction  of  hyposulphite 
leaching,  the  cyanide  process,  copper-ore  leaching,  zinc- 
ore  leaching,  and  the  flotation  process  must  not  be 
overlooked. 

A  review  of  the  field  shows  that  amalgamation  of 
gold  ores  still  occupies  an  important  place,  although  the 
amalgamation  of  silver  ores  has  disappeared.  The  hy- 
posulphite leaching  method  has  been  completely  dis- 
carded. The  cyanide  process  still  occupies  an  impor- 
tant place,  although  the  flotation  process  threatens  a 
part  of  its  field.  Leaching  of  certain  types  of  oxidized 
copper  ores  is  achieving  increasing  favor.  The 
leaching  of  zinc  ores  has  developed  into  considerable  im- 
portance. Flotation  has  been  adopted  to  a  large  extent, 
both  as  a  primary  and  as  a  supplementary  method  of 
treatment,  and  wherever  sulphide  ores  are  handled  this 
method  deserves  consideration. 

The  overshadowing  importance  of  flotation  is  due 
principally  to  the  fact  that  it  affords  a  simple  and  ef- 
fective method  for  the  treatment  of  the  more  finely  di- 
vided mineral  particles  which  can  be  only  indifferently 
saved  by  vanners,  tables,  and  slime-concentration  de- 
vices. By  its  use  the  recoveries  from  ores  of  copper 
have  been  increased  from  60  to  SO'^^c  up  to  80  and  90%, 
and  in  some  instances  above  the  last-named  figure. 

The  treatment  of  slimes  long  occupied  the  best  ef- 
forts of  ore  dressers,  and  the  invention  of  special  tables, 
the  perfection  of  the  vanner,  and  the  development  of  the 
round  tables  and  buddies  indicate  the  thorough  way  in 
which  the  mechanical  methods  were  tried  out.  Despite 
these  efforts,  the  treatment  of  slime  and  the  more  finely 
divided  portion  of  mill  pulps  left  much  to  be  desired. 
The  introduction  of  oil  flotation  held  out  vague  hopes 
that  this  radical  departure  from  mechanical  methods 
would  be  more  successful. 

The  slow  development  of  the  Elmore  process  through 
its  various  stages  indicated  a  nearer  approach  to  the 
solution  of  the  problem.  The  final  stages  in  the  per- 
fection of  the  flotation  process  were  sudden,  and  its  p)o- 
sition  was  (|uickly  attained.  A  quantitative  appraisal  of 
its  present  importance  has  yet  to  be  made,  nor  have  its 
manifold  possibilities  been  exhausted.  The  least  that 
can  be  said  is  that  it  has  effectively  removed  the  re- 
strictions upon  fine  grinding,  and  has  put  recoveries 
obtained  in  concentrating  mills  upon  almost  an  equal 
footing  with  tho.se  obtained  by  chemical  methods  of 
treatment. 

The  field  of  minor  aeparatory  methods,  such  as  elec- 
tromagnetism,  electro-statism,  and  dry  methods  of  sepa- 


ration, has  broadened  out,  particularly  in  respect  to  the 
first  two  mentioned.  Electro-magnetic  separation  now 
occupies  an  important  place  in  the  cleaning  of  iron- 
bearing  zinc  concentrates,  tungsten  concentrates,  chrom- 
ite,  and  rare  earths.  It  demands  consideration  as  a 
primarj'  method  for  the  treatment  of  magnetic  iron 
ores.  By  the  use  of  magnetizing  roasting  its  field  has 
been  still  further  extended,  and  new  applications  may 
be  expected. 

Electrostatic  separation  is  practiced  to  a  limited  ex- 
tent in  the  cleaning  of  zinc  concentrates,  and  has  found 
application  in  the  dressing  of  graphite  ores.  Dry  con- 
centration appliances  have  attracted  some  attention, 
although  it  is  recognized  that  their  field  is  limited  and 
their  use  indicated  only  under  special  conditions. 

Rapid  progress  in  crushing  and  grinding,  particularly 
in  mechanical  appliances,  is  a  noteworthy  feature  in 
modern  milling  practice.  The  Blake  rock  crusher  as  a 
type  has  been  greatly  increased  in  size,  and  is  still  an 
important  machine.  Several  different  types  of  gyra- 
tories,  each  with  important  characteristics,  are  in  use. 
The  disk  crusher  competes  with  rolls  for  intermediate 
crushing.  The  cyanide  process  was  responsible  for  the 
introduction  of  the  tube  mill,  and  the  early  ball  mills 
were  the  forerunners  of  the  short  cylindrical  ball  mill 
now  used  as  a  fine  grinder.  Both  the  Huntington  and 
Chilian  mill  have  had  to  meet  the  competition  of  this 
modem  fine  grinder.  Whether  they  will  hold  their  own 
or  not  has  yet  to  be  decided.  Stage  cru.shing  and 
grinding  is  a  feature  in  many  mills,  although  in  many 
instances  much  simplified  as  compared  with  former 
practice. 

In  jigs  and  tables  there  has  been  little  improvement. 
Both  seem  to  be  secure  in  their  present  position,  the 
former  for  the  prompt  removal  of  coarse  valuable  min- 
erals from  the  ore  stream,  the  latter  for  the  removal  of 
grains  of  intermediate  size.  For  ores  characterized  by 
coarse  mineralization,  jigging  removes  such  a  large 
proportion  of  the  valuable  mineral  at  a  lower  cost  than 
could  be  done  by  other  methods  that  there  is  no  eco- 
nomic advantage  in  displacing  it.  The  same  may  be 
said  for  the  table.  Further,  there  is  no  economic  ad- 
vantage in  crushing  any  finer  than  sufficiently  to  liberr 
ate  the  recoverable  proportion  of  valuable  mineral. 

Despite  the  temptation  to  simplify  flow  sheets  by 
eliminating  jigs  and  tables,  and  resorting  to  flotation 
as  the  sole  means  of  separation,  there  is  a  well-marked 
tendency  to  adhere  to  stage  concentration  and  to  use 
flotation  as  a  supplementary  process  for  the  treatment 
of  the  more  finely  divided  material.  This  applies  with 
greater  significance  to  the  ores  wherein  the  minerals 
are  in  various-sized  grains  and  aggregates  irregularly 
distriliuted  in  the  gangiie,  and  less  so  with  those  ores 
in  which  the  minerals  are  finely  divided  and  dis.seminated 
throughout  the  gangue.  With  the  latter  type  of  ores 
the  .-^iniplified  flow  sheet  has  important  advantages 
which  are  becoming  better  appreciated. 

Sizing  screens,  trommels,  and  classifiers  present  few 
new  features.  The  increasing  adoption  of  the  ball  mill  in 
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closed  circuit  with  classifiers  has  resulted  in  the  use 
of  a  greater  variety  of  the  drag  type  of  classifier. 
Spigot  classifiers  of  well-known  types,  as  well  as 
hindered  settling  classifiers,  dewaterers,  slime  and  flota- 
tion concentrate  thickeners,  filters,  and  flotation  concen- 
trate driers,  exhibit  no  noteworthy  additions  during 
the  current  year. 

The  latest  event  of  critical  importance  in  milling  is 
the  decision  of  the  U.  S.  Supreme  Court  in  the  flotation 
patent  issue.  The  result  of  this  decision  is  to  clarify 
and  make  definite  the  limitations  of  the  Minerals  Sepa- 
ration, Ltd.,  patent.  \\'liether  a  mining  company  will 
find  it  more  advantageous  to  use  a  flotation  agent  in 
excess  of  l'~c,  and  thus  avoid  paying  royalty,  or  to  use  a 
lower  percentage  and  pay  royalty,  will  be  determined 
by  laboratory  experiments  and  comparative  costs  of 
the  alternative  methods. 


that  he  may  earn  more  with  less  effort.     It  is  essen- 
tially an  economic  question. 


Rest  Periods  in  Work 

THE  ever-growing  demand  for  shorter  working 
hours  lends  encouragement  to  any  suggestion  that 
will  increase  output.  The  National  Industrial  Confer- 
ence Board,  in  its  Research  Report  No.  13,  publishes 
the  results  of  introducing  rest  periods  into  the  regular 
working  hours  of  a  large  number  of  industries. 

Experience  has  shown  that  in  nearly  all  industries 
in  which  the  manual  work  performed  is  a  constant  rep- 
etition of  certain  movements,  or  in  which  the  brain 
work  done  varies  but  little  from  hour  to  hour,  both 
body  and  mind  become  fatigued  long  before  the  work- 
day is  finished  if  an  attempt  is  made  to  keep  at  the 
work  continuously.  It  has  been  shown  that,  in  nearly 
all  of  the  plants  cited  in  the  report  oi  the  board,  fatigue 
has  been  materially  reduced  and  output  noticeably  in- 
creased through  the  introduction  of  short  rest  periods 
at  proper  intervals.  These  must  not  be  at  haphazard 
moments,  but  must  be  carefully  regulated  to  conform 
to  the  temperament  of  the  operative  and  the  nature 
of  the  occupation;  they  may  vary  from  one  minute 
of  rest  in  three  of  elapsed  time  to  20  minutes  of  rest 
after  two  hours  of  work. 

The  most  notable  achievement  in  increased  efficiency, 
due  to  the  introduction  of  rest  periods,  was  obtained  in 
connection  with  riveting  work.  In  this  occupation  the 
best  continuous  records  were  made  when  a  rest  period 
was  provided  after  the  driving  of  every  ten  rivets;  the 
total  time  allotted  for  this  purpose  aggregating  5  hours 
and  20  minutes  out  of  a  10-hour  day. 

Around  -.nining  or  metallurgical  plants  the  work  is 
generally  so  varied  and  so  distributed  in  the  time  cycle 
that  neither  the  brain  nor  the  muscles  become  tired, 
hence  little  attention  is  given  to  any  plan  for  rest 
periods.  On  the  other  hand,  systematic  rest  periods 
might  well  be  a  subject  for  experimentation  in  such 
occupations  as  those  of  an  ore-sorter,  whose  work  con- 
sists of  picking  ore  from  a  belt,  or  a  hoisting  engineer, 
who  is  directing  the  movement  of  a  hoist  that  is  run- 
ning continuously. 

The  human  system  is  such  that  if  work  is  stopped 
for  a  few  moments  before  actual  fatigue  has  been 
reached,  the  system  soon  returns  to  normal  vigor;  but, 
once  having  become  fatigued,  a  long  rest  spell  is  re- 
quired to  restore  the  original  condition.  The  idea  of 
rest  periods  is  presented  not  from  a  sociological  or 
humanitarian  standpoint,  but  rather  represents  the  in- 
struction of  an  operative  in  a  manner  of  working  so 


The  Mexican  Question 

THE  American  public  has  shown  a  fine  spirit  in 
standing  off  and  allowing  the  authorities  at  Wash- 
ington to  handle  the  Mexican  problem  as  they  saw  fit. 
Despite  occasional  outbursts  of  feeling,  and  the  im- 
patience shown,  there  has  been  commendable  cooper- 
ation, and  the  hope  that  in  time  Mexico  might  radically 
improve  the  existing  conditions  has  been  perennial.  Of 
late  a  decided  change  is  evident,  and  a  feeling  that  some- 
thing must  be  done  to  eliminate  border  disturbances  and 
insure  the  safety  of  Americans  in  Mexico. 

At  no  time  has  there  been  any  justification  for  the 
absence  of  a  firm  governmental  policy  for  the  protec 
tion  of  Americans  and  their  property  rights.  On  the 
border,  the  Villa  menace  has  been  temporarily  dispersed 
by  the  energetic  drive  of  the  U.  S.  Army.  From  the 
Mexican  authorities  comes  the  promise  to  save  Amer- 
icans from  bandit  attacks.  On  the  prompt  fulfill- 
ment of  this  agreement  will  depend  subsequent  events. 

In  Congress  during  the  past  week  full  investigation 
of  all  relations  between  the  United  States  and  the  Re- 
public of  Mexico  has  been  demanded  by  a  resolution  in- 
troduced in  the  House.  On  June  23,  another  resolution, 
directing  the  Secretary  of  War  to  send  United  States 
troops  into  Mexico  to  protect  American  lives  and  prop- 
erty there,  was  introduced. 

The  Mining  and  Metallurgical  Society  of  America  has 
submitted  to  its  members,  for  formal  adoption  or  re- 
jection, the  following  resolutions: 

Whereas  their  professional  duties  frequently  call  American 
mining  engineers  to  Mexico;  and, 

Whereas  the  modern  mining  industry  of  Mexico  has  been 
mainly  developed  by  American  engineers;  and. 

Whereas  many  American  mining  engineers  have  suffered 
indignities,  the  loss  of  their  property  and  even  of  their  lives 
while  traveling  or  sojourning  in  Mexico  in  the  peaceful  pur- 
suit of  their  business;  and. 

Whereas  such  conditions  have  culminated  in  the  murder 
at  Teziutlan,  on  Apr.  16,  1919,  of  Edward  L.  Dufourcq,  an 
able  and  highly  esteemed  mining  engineer  and  a  member 
of  the  Mining  and  Metallurgical  Society  of  America;  there- 
fore be  it 

Resolved  that  the  Mining  and  Metallurgical  Society  of 
America  hereby  protests  to  the  Department  of  State  in  Wash- 
ington against  further  disregard  by  the  American  Govern- 
ment of  conditions  in  Mexico  that  make  it  unsafe  for  Ameri- 
can engineers  to  go  there  in  the  practice  of  their  profession 
and  for  the  care  of  business  interests  intrusted  to  them ;  and 
be  it  further 

Resolved  that  the  Mining  and  Metallurgical  Society  of 
America  urges  the  American  Government  to  take  prompt 
and  effective  steps  toward  the  establishment  of  such  law 
and  order  in  Mexico  as  will  safeguard  the  persons  and 
property  of  our  citizens  and  extend  its  protection  to  all 
Americans  in  any  part  of  the  world  to  which  they  may 
be  called  in  the  pursuit  of  their  legitimate  affairs. 

Mining  engineers,  metallurgists,  and  mine  operators 
are  greatly  interested  in  the  Mexican  situation,  for 
many  of  them  have  suffered  material  injury  by  reason 
of  conditions  in  Mexico.  The  action  of  the  society  is 
another  example  of  the  service  that  it  has  rendered  to 
the  mining  industry. 

Organized  action  is  necessary,  and  particularly  so  in 
the  present  situation,  as  the  signing  of  the  armistice 
and  the  reported  acceptance  of  the  Peace  Treaty  by 
Germany  have  removed  all  excuse  for  further  vacillation 
and  delay  on  the  part  of  the  Federal  Government. 
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Illiteracy  in  the  Ignited  States 

A  SALIENT  and  significant  feature  of  the  current  re- 
ports of  official  Federal  and  state  organizations, 
charged  with  the  compilation  of  vital  statistics,  pre- 
sented at  a  time  when  it  is  proposed  to  rearrange  social 
and  industrial  relation.ships  on  a  new  basis  having  for 
its  purpose  the  amelioration  of  many  defects  of  the 
old,  is  the  amazing  percentage  of  illiterates  in  this 
country. 

Eight  and  one-half  million  persons  in  the  United 
States,  over  ten  years  of  age,  cannot  read  a  newspaper, 
sign,  or  letter.  Five  and  one-half  millions  of  them 
cannot  read  anything  in  any  language.  These  facts 
are  brought  to  public  notice  in  the  report  of  the  De- 
partment of  the  Interior,  which  has  been  compiled  from 
several  sources,  including  data  on  illiteracy  in  the 
drafted  army,  supplied  by  the  Surgeon  General's  office. 
Further  comparisons  show  that  the  illiterates  and  aliens 
of  the  country  outnumber  all  the  people  in  15  states 
combined,  and,  as  voters,  would  outweigh  the  influence 
of  Greater  New  York,  Philadelphia,  and  Chicago  in  na- 
tional affairs. 

This  condition  presents  a  problem  which  is  national 
in  scope.  The  South  leads  in  illiterates,  the  North  in 
non-English  speaking  population.  Altogether,  10'"r  of 
the  adult  population  of  the  United  States  cannot  read 
the  constitution  under  which  they  live  or  the  laws  which 
they  are  presumed  to  know. 

No  particular  study  is  necessary  to  create  an  appre- 
ciation of  the  economic  waste  involved  in  this  deplorable 
condition,  aside  from  other  reasons  for  the  correction 
of  such  an  evil.  Disregarding  the  cultural  and  social  ad- 
vantages of  education,  how  can  a  man  perform  other 
than  plain  manual  labor,  or  become  but  a  poor  substi- 
tute for  machinery  efficiently  designed  and  operated,  if 
he  is  unable  to  read  or  write? 

Efficiency  is  becoming  more  and  more  essential  in 
commercial  competition.  This  country  has  witnessed 
the  enactment  of  much  radical  legislation  and  govern- 
mental interference  with  individual  preferences  and 
habits  of  citizens,  admitted  to  be  necessary  for  obtain- 
ing efficiency,  which  is  regarded  as  one  of  the  most  im- 
portant national  attributes.  Certainly  no  other  single 
factor  can  have  as  much  influence  on  the  final  degree 
of  national  efficiency  as  the  percentage  of  illiterates  in 
the  population. 

The  subject  deserves  the  thoughtful  attention  of  the 
leaders  of  everj'  industry,  and  our  lawmaking  bodie.s 
should  be  brought  to  a  realization  of  the  importance  of 
remedying  the  conditions  responsible  for  the  existing 
large  percentage  of  illiterates  in  our  population. 


BY  THE  WAY 


F.  W.  Maclennan,  the  new  general  manager  of  the 
Miami  Copper  Co.,  may  justly  claim  the  distinction  of 
being  the  first  Arizona  mine  operator  who  used  an  air- 
<(hip  to  inspect  the  properties  of  his  company.  Mr.  Mac- 
lennan ?.ccompanied  Wilbur  A.  Wright  in  a  flight 
over  the  Globe-Miami  district  on  .June  16,  and  is  said 
to  he  enthusiastic  over  the  possibilities  of  the  flying 
machine  and  Its  worth  to  the  manager  of  the  future. 


The  following  are  extracts  from  an  official  publication 
of  1890,  issued  by  a  commission,  bearing  the  stamp  of 
authority  of  a  great  government,  which  includes  in  its 
pages  an  article  on  exploring  for  iron  ore: 

"^lagnetite  ores  are  frequently  found  with  a  large 
body  of  green  and  granite  rock  on  the  north  and  a 
body  of  quartzite  on  the  south  side.  Frequently  these 
may  be  a  considerable  distance  from  each  other,  but  in 
the  inter\-al  between  them  may  be  found  a  body  of  ore. 
These  rocks  when  they  come  closer  together  form  the 
walls  of  the  vein  enclosing  the  ore.  Their  distance 
apart  can  be  calculated  upon  as  a  means  to  discover  the 
depth  of  the  deposit,  it  being  generally  considered  that 
the  point  where  they  meet  together  underground  will  be 
the  depth  of  the  deposit.  Frequently  timber  of  fine 
growth  in  the  iron  formation  indicates  the  presence  of 
iron  ore,  as  a  good  many  mines  have  been  found  when 
the  timber  is  .straight  and  of  good  size,  clear  of  under- 
brush, and  of  better  quality  in  comparison  with  other 
trees  of  like  kind  in  that  vicinity.  Where  the  timber 
is  good  and  iron  ore  is  found,  it  is  generally  first  class 
but  where  the  timber  is  of  poor  growth  and  a  mixture 
of  all  kinds  of  scrubby  wood,  the  ore  as  a  rule  is  of 
inferior  quality.  Invariably  very  fine  springs  have 
been  found  where  mines  of  a  permanent  character  have 
been  located.  None  of  these  are  infallible  signs,  but  all 
have  their  bearing  on  the  subject,  and  attention  to  them 
will  be  rewarded  with  good  results.  Magnetic  ores  are 
generally  found  in  beds.  They  are  of  all  sizes,  some 
containing  a  few  tons,  others  enormous  quantities. 

"The  writer  gives  it  as  his  firm  opinion,  justified  ' 
facts,  that  no  iron  deposit  surrounded  on  all  sides 
the  same  kind  of  rock  will  be  lasting.     Sometimes  lai><- 
outcrops  on  the  surface  have  been  found  in  these  occur- 
rences, but  in  every  instance  on  practical  working  such 
deposits   have  been   exhausted   at   short   depths.     It    is 
deemed   useless   to    spend   money   on    iron-ore   deposit  ~ 
unless  they  are  found  with  the  granite  on  one  side,  .. 
then,  between  the  granite  and  ore,  diorite  or  green  r 
occurs,  and  on  the  other  side  of  the  ore  quartzito 
crystalline  lime  rock.    The  reader  will  perceive  that  t 
gives  a  distinct  formation,  which,  experience  goes   ;  ■ 
show,  assures  a  permanency  of  deposit. 

"The  dipping  to  the  north  of  an  iron  deposit  is  a 
very  important  feature  in  connection  with  its  perma- 
nency. This  northerly  dip  is  caused  by  the  abundance  of 
ore  in  the  mine,  and  its  consequent  attraction  in  that 
direction  toward  the  North  Pole.  In  some  instances 
large  deposits  of  ore  occur  dipping  to  the  south  near 
t'-'p  sifface,  but  at  a  further  stage  of  development 
these  dip  to  the  north,  which  is  a  sure  indication  of  a 
larjre  body  of  ore. 

"We  may   add  that  a  large  part  of  the  mines  now 
being  worked  in  the  Marquette  district  have  been  foi: 
at  great  depths.     These  discoveries  were  made  thrci. 
actual   workings   in   a   regular   formation,   although 
tr.ice  of  them  was  seen  on  the  surface,  showing  that 
working  in  a  right   formation  large  bodies  of  ore  ate 
constantly   being   found,  although   away   from   and   ap- 
parently  thrown    off   from   the   mine   proper.      This    is 
accounted   for  by   the  ore  coming   in   contact   with   an 
older  formation  of  rock  not  showing  on  the  surface. 


The  Western  office  of  the  Enfiinrrriyjg  and  Miiiiii;j 
Journal,  fornierly  in  the  Newfiouse  Building,  Salt  Lake 
City,  Utah,  has  been  transferred  to  the  Rialto  Building, 
San  Francisco,  California. 
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Personals 


Horace  V.  Winchell  is  expected  to  be  in 
New  York  during  the  latter  part  of  June. 

F.  F.  Sliarpless  has  left  Xew  York  for 
Virginia   on   professional   business.  _ 

Amor  F.  Keene  has  been  elected  a  direc- 
tor of  the  South  American  Gold  and 
Platinum  Co. 

James  MacXaughton,  first  vice-president 
of  the  Calumet  &  Hecla.  is  in  Boston  on 
business. 

M.  L.  Reqaa  is  the  author  of  an  article, 
•Technical  Training,"  published  in  the 
June   issue  of   "Sinclair's  Magazine." 

Will  E.  Malm,  of  The  Malm-Wolf  Co., 
examined  mining  property  in  Arizona 
recently. 

George  A.  Packard,  mining  engineer  and 
metallurgist,  of  Boston,  Mass.  has  returned 
from    Brazil. 

Franklin  W.  Smith,  is  making  a  tour  of 
the  mining  camps  of  Nevada  and  sections 
of   California. 

J.  P.  Kerby,  representing  a  New  York 
syndicate,  recently  visited  the  Rice  Lake 
gold  area,  Manitoba. 

Arthur  >'otman,  superintendent.  Copper 
Queen  Mine,  of  Bisbee,  is  in  New  York 
accompanied    by   his   family. 

A.  J.  Clark,  metallurgical  engineer  for 
Homestake  Mining  Company,  at  Lead,  S. 
D.,  is  in  New  York  on  business. 

Gerald  Sherman,  consulting  engineer  for 
the  Phelps  Dodge  Corporation,  is  visiting 
Philadelphia  and  otlier  Eastern  cities. 

Fred  Walter  McNair,  president  of  the 
Michigan  College  of  Mines  at  Houghton,  is 
in  Washington  on  Government   business. 

Fdwln  Reeder,  in  charge  of  iron  mining 
interests  at  Mexico.  Ky.,  is  in  Houghton 
visiting    relatives    on   his    summer  vacation. 

Ralph  Ziesemer,  of  the  firm  of  Smith  & 
Ziesemer,  engineers,  of  Bisbee,  Ariz.,  has 
returned  from  a  business  trip  to  California. 

Donald  G.  Campbell  will  be  engaged  in 
exploration  and  development  work  for  the 
coming  year,  near  Lost  River,  Alaska,  via 
Nome. 

Capt.  Clinton  Ball,  recently  returned 
from  overseas  engineer  service,  has  joined 
the  faculty  of  the  Michigan  College  of 
Mines. 

Oliver  E.  Jager  has  l>een  appointed 
metallurgist  to  the  British  America  Nickel 
Corporation,  Ltd.,  Nickelton,  Ontario, 
Canada. 

J.  B.  Foster,  president,  and  James  P. 
Porteus,  superintendent  of  the  Bonney  mine 
at  Lordsburg,  N.  M.,  will  be  in  Chicago 
until  July. 

J.  Thersean,  of  Minneapolis,  represent- 
ing oil  ojjerators  of  that  city,  is  investi- 
gating the  oil  fields  of  the  Peace  River 
district.    Alberta. 

Fred  MacCoy  has  resigned  as  mining  en- 
gineer for  the  United  Verde  Copper  Co.  to 
accept  the  position  of  general  manager  of 
Negociacion  Minera  de  San  Rafael  y  An- 
exas,  S.  A.,  operating  the  San  Rafael  mine, 
in  Pachuca. 

Fred  Searls,  geologist  and  mining  engi- 
neer, has  returned  to  San  Francisco  after 
having  served  two  years  in  France  as  an 
officer  in  an  engineering  corps. 

Julius  Kruttschnitt,  Jr.,  Arizona  manager 
for  American  Smelting  and  Refining  Co.. 
with  headquarters  at  Tucson,  is  visiting 
San   Francisco  and  Los  Angeles. 

E.  A.  Kronquist.  assistant  geologist  of 
M.  A.  Hanna  &  Co.  is  at  Crystal  Falls. 
Mich.,  engaged  in  geological  research  of  the 
Michigan    iron    country'    for   his    company. 

Rnsh  M.  Hess,  consulting  engineer  for 
the  Southern  Manganese  Corporation,  has 
opened  an  office  for  general  mining  prac- 
tice at  807  Brown-Marx  Bldg.,  Birming- 
ham, Ala, 

Charles  E.  Xewton  has  been  appointed 
dean  of  the  Oregon  School  of  Mines.  Cor- 
vallis,  Oregon.  Mr.  Newton  was  formerly 
associate  professor  of  metallurgy  at  that 
institution. 

3.  A.  Potter,  superintendent  of  the  leach- 
ing plant  of  the  New  Cornelia  Copper  Co., 
at  Ajo.  Ariz.,  has  returned  home  from 
an  extended  visit  to  the  East,  including  a 
trip  to  Michigan. 

Edward  S.  Wiard  has  resigned  as  consult- 
ing engineer  for  the  Colorado  Central  Mines 
Co.  and  the  Onondaga  Mines  Co.,  and  will 
resume  regular  practice  at  409  Boston 
Bldg.,  Denver,   Colo. 


3.  E.  .Spurr  has  resigned  as  Executive  of 
War-Minerals  Investigations.  Bureau  ol' 
Mines,  to  take  effect  July  1-  The  War- 
Minerals  Investigations  work  will  be  ter- 
minated on   that   date. 

Van.  H.  Manning  received  the  honorary 
degree  of  doctor  of  engineering  at  the  com- 
mencement of  the  University  of  Pittsburgh 
on  June  21.  in  special  recognition  of  his  ac- 
tivities in  aiding  the  winning  of  the  war. 

V.  H.  Hughes,  petroleum  and  mining 
geologist,  announces  that  he  has  severed 
his  connection  with  the  firm  of  Valerius, 
McNutt  &  Hughes  and  has  opened  offices 
at    326    Mayo    Bldg.,    Tulsa,    Okla. 

P.  D.  McLaurin,  of  Saskatchewan  Uni- 
versity, has  been  commissioned  by  the 
government  of  Alberta  to  investigate  the 
possibilities  of  producing  valuable  by-pro- 
ducts of  the   coal-mining   industry. 

E.  H.  Sollards  has  resigned  as  state  ge- 
ologist of  Florida  to  join  the  bureau  of 
Economic  Geology  of  the  University  of 
Texas,  at  Austin.  He  is  succeeded  by  Her- 
man Gunter,  previously  assistant  state 
geologist. 

B.  o.  Pickard,  district  engineer  for  the 
U.  S.  Bureau  of  Mines,  stationed  at  Hough- 
ton :  A.  E.  Sporley,  foreman  miner,  and 
Professor  Sperr,  of  the  Michigan  College 
of  Mines,  attended  the  Lake  Superior 
Safety   Conference   at    Duluth. 

E.  M.  Shipp,  oil  and  mining  engineer, 
representing  the  Lawrence  C.  Chaml)erlair> 
Co.,  of  New  York,  left  New  York  for  Texas 
on  June  11  to  make  a  survey  of  properties 
in  which  his  company  has  become  interest- 
ed.    Mr.  Shipp  expects  to  return  on  June  28. 

G,  H.  Clevenger  is  now  acting  chairman 
of  the  Engineering  Division  of  the  National 
Research  Council.  The  offices  of  the  Engi- 
neering Division  have  been  moved  recently 
from  Washington.  D.  C,  to  16th  floor. 
Engineering  Societies  Bldg.,  29  W.  39th  St., 
New   York. 

A.  A.  Hassan  has  been  examining  several 
prospective  oil  fields  in  Texas  for  the  last 
six  weeks  and  has  decided  to  open  an  office 
in  Fort  Worth  for  the  purpose  of  conduct- 
ing a  general  business  as  oil  geologist.  His 
temporary  address  will  be  Westbrook  Hotel, 
Fort  Worth,   Texas. 

H.  E.  T.  Haultain,  professor  of  mining 
engineering,  at  Toronto  University,  on  the 
occasion  of  his  resignation  as  vocational 
officer  in  connection  with  the  department 
of  Soldiers'  Civil  Re-establishment,  was 
presented  with  a  McLaughlin  touring  car 
by  5nn  representatives  of  vocational  train- 
ing throughout  Ontario. 

Harold  P.  Banks,  who  served  for  16 
months  during  the  war  with  the  2nd  Divi- 
sion, A.  E.  F.,  in  France  and  Germany,  has 
been  discharged  from  the  service  and  will 
resume  connections  with  the  firm  of  John 
H  Banks  &  Son.  26  John  St.,  New  York. 
Mr.  Banks  was  discharged  with  the  rank  of 
captain  of  field   artillery. 

.4rthnr  C.  Terrill,  for  the  last  four  years 
head  of  the  department  of  Mining  Engi- 
neering at  the  University  of  Kansas. 
Lawrence,  Kan.,  has  resigned  and  accepted 
an  appointment  with  the  Kansas  State 
Geological  Survey.  On  July  1,  he  will 
move  to  Ba.xter  Springs  to  take  charge  of 
lead  and  zinc  investigations  in  southeast 
Kansas. 

James  \.  Farrell,  president  of  the  United 
States  Steel  Corporation,  has  accepted  an 
invitation  to  address  the  Pittsburgh  Cham- 
ber of  Commerce  upon  matters  relating  to 
America's  participation  in  the  field  of 
foreign  trade.  Mr.  Farrell  is  expected  in 
Pittsburgh  soon,  and  definite  announcement 
of  the  date  of  his  address  will  be  made  in 
the    near   future. 

Albin  F.  Victor,  the  sales  manager  of  the 
Lake  Superior  Loader  Co..  which  is  market- 
ing the  Armstrong  underground  shovel, 
recently  returned  from  the  service,  where 
he  was  a  captain  in  the  27th  Engineers. 
Prior  to  his  enlistment  Mr.  Victor  was 
chief  engineer  for  the  American  Manu- 
facturing Co.'s.  iron  manganese  mine  on 
the  Cuyuna   Range   in   Minnesota. 

C.  M.  Eye,  superintendent  for  many  years 
of  the  mines  of  the  Benguet  Consolidated 
Mining  Co..  at  Baguio.  Benguet.  P.  I.,  has 
resigned  to  return  to  the  United  States, 
where,  after  a  vacation,  he  expects  to  be 
situated  in  or  near  San  Francisco.  He  is 
leaving  Manila  on  July  17,  after  which  date 
his  mail  address  will  be  San  Francisco, 
care  of  Wells  Fargo  Nevada  National  Bank, 
until    further    notice. 

B.  Brittnn  Gnttsberger,  general  manager 
of  the  Miami  Copper  Co.,  has  resigned  his 
position   with    the   company,    to   take   effect 


June  ]5th.  He  is  succeeded  as  general 
manager  by  F.  W.  Maclennan,  formerly 
assistant  manager.  Mr.  Gottsberger.  who 
has  had  charge  of  the  local  management  of 
the  Miami  Copper  for  a  number  of  years, 
will  take  a  long  rest  before  again  engaging 
in  active  mining  operations. 

John    M.     Longyear.    of    Marquette,     has 

been  reappointed,  by  Governor  Sleeper  of 
Michigan  as  member  of  the  board  of  con- 
trol of  the  Michigan  College  of  Mines. 
Ocha  Potter,  of  the  managerial  staff  of  the 
Calumet  &  Hecla,  an  alumnus  of  the  Michi- 
gan College  of  Mines,  has  been  named  io 
succeed  John  W.  Black,  member  of  the 
board  of  management  of  the  Ninth  Federal 
Reserve  bank  board.  Mr.  Black  recently 
moved  to  ilinneapolis  from  Houghton. 

Judge  E.  H.  Gary,  chairman  of  the 
United  States  Steel  Corporation  and  presi- 
dent of  the  American  Iron  and  Steel  Insti- 
tute, was  recently  honored  by  the  trustees 
of  the  McKinley  Memorial  Building  at 
Niles,  Ohio,  who  have  caused  to  be  placed 
in  the  memorial  a  bronze  bust  of  Judge 
Gary.  The  bronze  is  the  work  of  J. 
Massey  Rhind,  New  York  sculptor.  Busts 
of  Roosevelt,  Taft,  H.  C.  Frick,  and  other 
statesmen  and  industrial  leaders  are  also 
in  the  building. 

D.  G.  Kerr,  vice-president  of  the  United 
States  Steel  Corporation,  made  his  annual 
inspection  of  the  mines  operated  by  the  cor- 
poration on  the  Minnesota  ranges,  during 
the  week  beginning  June  16.  He  was  ac- 
companied by  W.  J.  Olcott.  president  of  the 
Oliver  Iron  Mining  Co.  ;  Pentecost  Mitchell, 
vice-president  ;  John  H.  McLean,  general 
manager,  and  J.  H.  Hearding,  assistant 
general  manager.  At  the  conclusion  of 
their  trip  over  the  Mesabi  and  Vermillion 
ranges  the  party  left  to  make  an  inspec- 
tion of  the  mines  on  the  Gogebic  Range  in 
northern  Michigan. 

Col.  G.  .*.  Burrell.  president  of  the  Island 
Refining  Co..  62  Cedar  St,  New  York,  has 
been  awarded  the  Distinguished  Ser\'ice 
Medal  by  the  War  Department  for  his 
work  as  chief  of  the  research  division  of 
the  Chemical  Warfare  Service.  Colonel 
Burrell  originated  the  Chemical  Warfare 
Service  in  this  country  and  had  charge  of 
a  large  research  staff  working  on  gas 
masks,  poison  gases,  smoke  screens,  and 
signal  lights.  Wesleyan  University,  of 
Middleton.  Conn.,  has  given  him  the  degree 
of  doctor  of  science,  and  last  year  his  alma 
mater.  Ohio  State  University,  gave  to  him 
the   honorary   degree   of   chemical    engineer. 

W.  A.  Sloan  and  E.  Iceland  have  taken 
over  the  assay  and  engineering  office  of 
Kempton  &  O'Neill  in  Xogales,  .\riz.,  and 
will  conduct  a  general  engineering  and  as- 
saying business  under  the  firm  name  of 
Sloan  &  Leland.  Mr.  Leland  for  eight  years 
was  chief  mining  engineer  for  the  Shan- 
non Copper  Co,  Clifton,  .\riz..  and  for 
the  last  year  has  been  with  the  Phelps 
Dodge  Corporation  as  chief  geologist  at 
that  company's  mine  at  Pilares  de  Naco- 
zari.  Sonora.  Mexico.  Mr.  Sloan  was  for- 
merly chief  chemist  for  the  Silver  City  Re- 
duction Works,  Silver  City,  N.  M.,  and  for 
the  last  ten  years  chief  chemist  for  the 
Shannon   Copper  Co. 


Societies 


Society  of  Chemical  Industry,  London. 
will  hold  the  annual  general  meeting  on 
July    15.    16,    17,   and    18. 

The      Institution      of      Mining      Engineers 

London,  held  the  71st  general  meeting  on 
June  19.  Among  a  number  of  papers  pre- 
sented were  the  following:  "The  Difficul- 
ties and  Dangers  of  Mine  Rescue  Work  on 
the  Western  Front"  and  "Mining  Oper- 
ations Carried  Out  by  Men  Wearing  Res- 
cue-Apparatus," by  Lieut.-Col.  D.  Dale 
Logan.  D.S.O.  The  30th  annual  general 
meeting  will  be  held  at  Birmingham  on 
Sept    10,    11,    and    12. 


Westinghouse.  Church,  Kerr  &  Co.,  In- 
corporated, announce  the  election  of  Arthur 
King  Wood,  formerly  president  of  the 
Franklin  Trust  Co.,  £is  vice-president  and 
treasurer. 

H.  Gardner,  No.  2  Metal  Exchange  Bldg., 
Leadenhall  Ave..  London,  has  taken  out 
a  license  under  the  Non-Ferrous  Metals 
Industry  Act  and  will  deal  in  metals.  Cable 
address,    Nonfermet,  London. 
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W.  E.  raldwpll  Co.,  of  Louiaville.  Ky.. 
tank  manufacturers,  associated  with  J.  B. 
Cr.aw-ford.  will  build  a  cut-band  sawmill 
In  St.  Landry  Parish,  Louisiana,  where  the 
company  owns  larpe  tracts  of  cj'press.  ash. 
oak.    and    gum    timber. 

Thr  Edison  Storscr  Battrry  Co.  an- 
nounces the  election  of  Mai  Charles  K. 
Sholes  as  vice-president,  di^'-c^op.  and  jfen- 
eral  sales  manager,  Majoi  Wholes  succeeds 
Harrison  G.  Thompson,  who  has  resigned 
to  organize  and  conduct  the  Transportation 
Kngineering  Corporation  of  New  York. 
Major  Sholes  has  heretofore  been  identified 
with  tile  construction,  operation,  and  man- 
agement of  chemical  industriee  and  is 
familiar  with  the  manufacture  and  con- 
sumption of  heavy  chemicals  in  the  United 
States  and  Europe.  During  the  war  he 
served  as  a  major  in  the  Ordn.ance  depart- 
ment, first  as  chief  of  the  chemical  branch 
and  as  Army  representative  before  the  War 
Industries  Board.  He  was  subsequently 
made  contracting  oflicer  for  the  L'nited 
States  on  the  staff  of  Colonel  La  Mont  and 
still  retains  his  rank  in  the  Reserve  Corps. 


Trade  Catalogs 


"Getting    Resnltn    in    Sheet    Steel    Work." 

Solar  Metal  Products  Co..  Inc.  Columbus. 
Ohio.  Pamphlet  :  8J  x  3i  ;  8  pp.  ;  illus- 
trated. A  description  of  fabrication  of 
sheet   steel   between    ten   and    twenty   „ages. 

Boas  Cement  Mixers.  The  American  Ce- 
ment Machine  Co..  Keokuk.  Iowa.  Catalog 
No.  P20  :  SJ  X  11  ;  8  pp.  Illustrates  1920 
type  of  Boss  steel  roller  and  pinion  drive 
portable   building  mixers. 

Mine  and  $lmeller.T  .Strortores.  Rl  Paso 
Bridge  and  Iron  Co..  El  Paso,  Tex. 
Pamphlet  :  4  x  9  ;  S  pp.  illustrated.  Con- 
taining photographs  of  prominent  milling 
and  smelting  plants  erected  by  the  com- 
pany in   .\rizona.    New   Mexico,   and   Texas. 

Boss  Elevator  Hoists.  The  American 
Cement  Co..  Keokuk.  Iowa.  Catalog  H2ft  ; 
.sj  X  11  :  .S  pp.  :  illustrated  Describes  gaso- 
line, kerosene,  and  electric  hoists  for  use 
with  single  and  double  cage  material  ele- 
vators, derricks,  spouting  plants,  drag 
lines,  snatching  wagons,  excavating,  and 
general  construction. 


standard  Reinforred  .Spiral  Pipe.  Stand- 
ard Spiral  Pipe  Works,  Chicago.  III.  Cata- 
log No.  7  :  73  X  lOJ  ;  40  pp.  ;  illustrated. 
Descriptive  of  products  of  this  company 
and  method  of  manufacturing  spiral  pipe. 
Contains  numerous  illustrations  of  installa- 
tions and  complete  price  list  for  all  sizes 
of  pipe,  fittings,  valves,  joints,  and  other 
accessories. 

Overhead  Material  Handling  Machlner.v. 
Sprague  Klectric  Works  of  Oener.al  Klectric 
Company.  Bulletin  No.  487U  :  8  x  lOJ  ; 
IB  pp.,  illustr.ated.  Descriptive  of  the 
"Sprague  Adjustable  Loop  System"  for 
overhead  material  handling  machinery 
applicable  to  terminal  sheds  for  the  tempo- 
rary storage  of  freight  or  m.iterials  before 
loading  or  after  unloading  from  ships, 
barges,  or  railroad  cars,  the  primary  pur- 
pose being  to  speed  up  the  movement  of 
freight,  to  reduce  cost  of  handling,  to 
utilize  shed  space  to  the  fullest  extent,  and 
to  relieve  congestion  at  loading  and  unload- 
ing  points. 

Storage  Battery  Driven  Locomotives, 
Cranes  and  Cars.  Tile  Atl.as  Car  and 
Manufacturing  Co..  Engineers  and  Manu- 
facturers. Cleveland,  Ohio.  Bulletin  1185, 
6x9;  48  pp.  ;  illustrated  Describes  the 
company's  line  of  standard  storage-battery 
equipment.  Special  types  of  locomotives 
and  cars  for  particular  uses  are  also  de- 
signed. Details  are  included  of  the  drive 
unit,  in  the  manufacture  of  which  the  motor 
cradles  have  been  designed  for  .accessibility, 
protection  and  elimination  of  twisting 
strains ;  of  the  motors,  which  have  the 
armature  mounted  on  ball  bearings  packed 
in  grease  and  permit  armature  to  be  readily 
removed  without  di.'^turbing  coils,  and  of 
the  charging  equipment,  made  on  the  sec- 
tional .system,  as  well  as  the  battery,  meter, 
controller,    and    other    parts. 

Direct  Current  Motors  and  Generators. 
Allis-Chalmers  M.anufacturing  Co.,  Bul- 
letin No.  in96-A.  8  X  lOJ  ;  20  pp.  :  illus- 
trated. Descrilies  types  "K"  and  "KC". 
Speci.al  features  of  t>'pe  "K"  are  the  well- 
proportioned,  cast-steel  yokes,  substantial 
housings,  large  bearings  with  interchange- 
able bushings,  and  rigid  shafts,  the  motors 
being  well  adapted  to  belted,  geared  or  di- 
rect-connected service  and  for  eitlier  contin- 
uous or  intermittent  duty.  In  the  manufac- 
ture of  these  motors  a  complete  line  of  jigs 
and  special  tools  is  employed,  and  the  in- 
tcrchange.ability    of    all    the    parts    is    thus 


assured.  Improvements  in  materials  and 
methods  of  installation  have  been  made, 
and  these,  with  moisture-proof  coils  and 
dust-proof  bearings,  insure  long  life  and 
reliable  operation,  even  in  exposed  situa- 
tions T>'pe  "KC"  has  been  introduced  to 
provide  a  motor  witli  a  wide  range  of 
speeils.  Speed  adjustment  is  made  through 
field  control.  Through  the  addition  of 
oommutating  poles,  sparkless  commutation 
J  secured  when  motor  operates  at  maxi- 
mum speed  With  weakened  field. 


New  Patents 


J 


United  States  patent  specifications  may 
be  obtained  from  "The  Engineering  and 
Mining  Journal"    at  2.5c.  each. 

LeacliioK — Metallurgical  Process.  Carlos 
Malsch  and  Carlos  Hennes  Gilson,  Valpa- 
raiso. Chile,  assignors  to  Sociedad  Meta- 
lurjica  Chilena  Cuprum.  Valparaiso,  Chile. 
(U.   3.    No.    1,303,701;   May    13,    1919.) 

Lead  .Vrsennte — Method  of  Making.  lens 
P.  Lihme,  Lakewood,  Ohio,  jissignor  to  the 
Grasselli  Chemical  Co..  Cleveland,  Ohio. 
(U.  S.   No.    1.302.186;  Apr.   29.   1919.) 

Petroleum — Working  Barrel  for  Oil-Weil 
Pumps.  William  A.  McGregor.  Bradford. 
Penn.,  assignor  to  McGregor  Working  Bar- 
rel Co.,  Inc.  Bradford.  Penn.  (U.  S.  No. 
1,301,068:  Apr.  15,  1919.) 

Potash — Process  and  Apparatus  for  Sepa- 
rating Finely  Divided  Materials.  Waller 
A.  Schmidt.  Los  Angeles,  Calif.,  assignor 
to  International  Precipitation  Co.,  Los  An- 
geles, Calif  (U.  S.  No.  1,298,409;  Mar.  25. 
1!>19.) 

Process  for  Clearing  Clayey  Ores.  Ed- 
ward F.  Goltra.  Thomas  S.  Maffitt  and 
Jesse  D.  Dana.  St.  Louis,  Mo.,  and  Robert 
W.  Erwin,  Waukon,  Iowa,  assignors,  by 
mesne  assignments,  to  Mississippi  Valley 
Iron  Co.,  Wilmington,  Del.  (U.  S.  No.  1.- 
301,684  ;  Apr.   22,   1919.) 

Pulverized  Fuel — Automatic  Apparatus 
for  Distributing  Pulverized  Fuel.  William 
O.  Renkin.  Oradell.  N.  J.,  assignor  to  Quig- 
lev  Furnace  Specialties  Co.,  Inc.  (U.  S.  No. 
1,301,168  ;   Apr.    22,    1919.) 

Sample-Taking      Device.  Walter      L/ce 

Church,  Humble,  Tex.  (U,  S,  No.  1,300.- 
346  ;   .-Vpr.    15.    1919.) 
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8K.\TT1,E.    WASH, — June    19 

Good  Srxn  Boy,  near  mouth  of  Kuskok- 
wim  River,  is  the  destination  of  a  I'.  S. 
Geological  Survey  party  that  left  Seattle 
on  June  16  on  schooner  "Ozmo."  K.  H. 
Sargent,  topographical  engineer,  is  n. 
charge.  Accompanying  is  G.  L.  Harring- 
ton, geologist.  Data  on  geology  and  min- 
eral resources  will  be  collected. 

The  Talheelna  Brldup,  2200  ft.  lone,  has 
been  completed  on  the  Government  railroad 
103  miles  north  of  Anchorage.  Alaska.  At 
Jualln.  bids  have  been  received  from  sev- 
eral on  what  Is  to  be  the  longest  mine 
tunnel  In  yearsi.  Successful  bidder  should 
he  known  soon.  At  Nome,  the  Urat  two 
boatii  of  the  sen.son  have  arrived,  but  are 
unable   to  land,  on   account  of   lee   floes. 

Lost  Rl»er  Tin  Mines,  100  miles  from 
Nome,  Alaska,  arc  to  be  developed  by  the 
owner.  James  F.  Ilalpin  Erection  of  a 
mill  is  considered  when  sufllcleni  tonnage 
has  been  developed.  Equipment  now  belnR 
assembled  Steamer  "Corilova"  left  Seat- 
tle June  ir.  with  600  or  7on  ions  of  equip- 
ment nnd  will  make  special  landing  Ship- 
ment Includes  three  compressors,  drills, 
hoists,  fans  and  other  necessnry  appliances. 
Next  winter  about  3o  exiieel  to  stay  at 
mine,  nn.l  suitable  bullillngs  will  be  erected. 

H\y  FKANCISCO,  CAI.. — ianr  10 
Two  (Ins  Wells  bought  in  by  Sl.nndnrd 
nil  Co  at  F,lk  Hills  now  making  ino.ooo.non 
mi.fl  of  ins  a  d»v  Property  was  bought 
not  long  ago  for  125  an  acre  In  nddilion 
tn  these  ens  wells,  the  Standard  Oil  has 
Ih'-ee   proelucing   oil   wells 

The  Presenl  Hrarrltr  «'  I.abor  In  Cali- 
fornia mines  Is  largely  owing  to  the  fact 
that  wages  In  genernl  throughout  the  slnto 
at' «  little  higher  for  underground  work  than 


for  surface  work,  such  as  d.ams.  highways, 
and  construction  work  in  general.  The 
recent  strike  at  Grass  Valley,  an  account 
of  which  is  given  on  another  page.  Is  an 
outgrowth  of  these  condition!*. 

The  Eslubrook  Gold  Dredging  Co. 
h.as  put  in  operation  the  recently  com- 
pleted 20-cu.ft.  gold  dredge  on  Trinity 
River  in  Trinity  County.  Results  have 
been  -jntirely  aatisfa<-tory  on  this  boat, 
rciiorted  to  be  the  largest  wooden  gold 
dredge  In  the  world  The  cost  was  In 
excess  of  $600,000,  It  Is  152  ft.  long,  has 
a  68  ft.  beam,  and  draws  10  ft  of  water. 
In  construction  l.oon.ooo  ft  of  lumber,  cut 
from  the  surrounding  forests,  was  used. 

California  Oil  Prlres  ))OSted  by  the 
Standard  oil  Co.  anil  efTecllvo  Juno  10. 
1919.  represent  a  sllgbl  increa.se  over  prices 
scinoo  May  1.  1918  Tliese  prices  will  no 
douht  as  formerly,  govern  all  sales.  For 
San  .fonquln  V.alley  fields  the  prices  are  as 
follows:  14  deg.  to  and  including  17  9  deg . 
tl  23  per  bbl.  ;  18  deg  to  anil  including  18.9 
deg  $1  24  per  bbl  ;  19  deg  to  and  Including 
19.9  deg.  $1  25  p«T  bbl  .  nnd  fur  earh  in- 
crense  in  gravity  of  one  full  degree  above 
19  deg  gr.avlty  up  to  and  Inclusive  of  36  9 
deg.  2c.  per  bill,  additional;  37  deg.  to  and 
incUidlng  37  9  deg.  tl  62  per  bbl  .  and  for 
each  increase  In  gravity  of  mie  full  degree 
above  37  deg.  3c.  ix-r  bid  ailillllonal, 
Priii-ticailv  the  same  prices  .apply  to  the 
Whittier-Fullertnn  and  Sanlii  .M:irla  fields 
nnd  represent  an  Inere.iso  of  from  lo,  to 
5c.     per    bbl.,    according    In    the    gravity    of 


till 


PHOKMX.  ARIZ.— June  IV 
The  Arlronn  Kmplorers'  l.lahlllly  Law  Is 
held  to  be  constitutional  by  the  decision 
of  the  U  S  Supreme  Court  rendered  June 
n.  affirming  the  Judgment  of  the  Federal 
court    in    the    cases   of    ttlchard    Bmy    and 


Joseph  Hammer  a*rainst  the  .\rizona  Cop- 
per Co..  Ltd.  The  latter  company  and  other 
tximpanies  were  represented  at  the  hearing 
bv  John  A,  Garver,  of  New  York :  Senator 
William  H.  King,  of  Utah,  and  Judge  K 
W.  IjOwIs,  of  .\rizona.  Both  of  the  above 
cases  were  appealed  to  the  Supreme  Court 
upon  the  ground  that  the  Employers'  Lia 
blllty  act,  under  which  the  cases  wer 
prosecuted,  deprived  the  company  of  Its 
proiK'rty  without  due  proc«'SS  of  law,  in  vio- 
lation of  the  Fourteenth  Amendment  of  the 
Federal  Constitution.  The  cases  on  appeai 
were  heard  before  the  U.  S.  Supreme  Court 
during  the  latter  imrt  of  January,  1918. 
The  liability  act  provides  that  In  cases  of 
appeal  judgments  carry  Interest  at  the 
rate   of   12   per  cent. 

W.VLLACE.   IDAHO — June    19 

Robert    M.    MeWnde.    of   Washington.    D. 
<".,    U.    S.    Conciliation    Commissioner    con- 
nected with  the  Department  of  Ijibo'.'.  l.s  tn 
the  t^oeur  d'Alene  district    for   the   pun 
of    adjusting    the    differences    between 
mine  oi>eralors  nnd  the  International  1' 
of    Mine.    Mill    and    Smelter    Workers 
circumstances  leading  up  to  his  comliu; 
set  forth  In  the  JoumnI  of  June  21.     .'^ 
Ills    arrival    he    has    conferred    with    !■ 
sentatlves  of  the   union  and   with    the   in 
managers  individually.     It  apiienrs  that  Mr 
McWade's   Idea  of  "conciliation"    is   for  the 
mining  companies  to  tie  up  with  the  union, 
and  his  argument  is  at  least  novel      He  as- 
sumes that  all  good  citliens  are  opposed  to 
the   I.   W.   W.      lie  then  points  out   that   the 
1.   W.  W.  Is  quite  strong  in  certain  sections 
of  the  district,  and   that   the   miners'   union 
Is  the  enemy  of  that  organl«alion.      There- 
fon>,   he  coneluiles.    In   order  to  combat   the 
I.     W.     W.     successfully,     the    mining    com- 
panies   should    recognlio    and    back    up    the 
union. 
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SALT  I,AKE  CITY,  fTAH — June  19 
A  Seml-Monthly  Pay  Day.  provided  for  at 
the  last  session  of  tlie  State  Legislature,  is 
now  in  effect  at  Utah  mines.  The  law  also 
requires  that  "Whenever  an  employer  dis- 
charges an  employee,  the  wages  earned  and 
unpaid  at  the  time  of  such  discharge  shall 
become  due  and  payable  immediately.  When 
any  such  employee  net  having  a  contract 
for  a  definite  period  quits  or  resigns  his  em- 
ployment, the  wages  earned  and  unpaid  at 
the  time  of  such  quitting  or  resignation 
shall  be  due  and  payable  at  the  employee's 
next  regular   pay   day. 

DENVER,  COI.. — June  20 
Separate  Lfasing  BilU  for  coal  and  oil- 
shale  lands  have  been  introduced  in  the 
House  by  Congressman  Taylor,  of  Colo- 
rado These  bills  are  identical  with  the  coal 
and  oil-shale  sections  of  his  general  leas- 
ing bill.  Ferris,  of  Oklahoma,  and  Raker, 
of  California,  have  introduced  similar  bills 
almost  identical   in  language. 

Recent  Discoveries  in  Barstow  Mine, 
near  Red  Mountain.  Colo.,  have  caused 
considerable  interest  locally.  The  mine 
has  at  various  times  produced  consid- 
erable rich  gold-silver  ore.  and  shipped 
1500  tons  of  fluorspar  last  year.  The  dis- 
covery was  made  by  the  Lundberg-Curtis 
Lease,  of  Ourav.  an  association  that  sub- 
leased a  block  of  ground  last  -n-inter. 
Drifting  500  ft.  on  the  vein  last  year  by  the 
Barstow  Lease,  which  operates  the  prop- 
erty disclosed  an  apparently  insignincant 
streak  of  gold-bearing  quartz.  This  was 
two  to  six  inches  wide  and  five  feet  long, 
but  carried  good  gold  and  silver.  Stoping 
on  this  streak  has  disclosed  an  orebody 
75  ft  long  and  up  to  five  feet  thick,  at  a 
height  of  90  ft.,  with  the  length  still  in- 
creasing as  the  stope  continues  upward. 
Most  of  the  ore  won  so  far  is  considered 
only  good  milling  ore.  being  around  one 
ounce  gold  by  assay,  with  some  silver  and 
lead.  The  Lundberg-Curtis  Lease  plans 
to  improve  the  present  stamp  mill  by 
equipping  it  with  a  small  re-grinding  and 
flotation  outfit,  for  the  summer's  milling 
run. 

EDGEMONT.  S.  D. June  20 

The  Mnle  Creek  Oil  Fi^ld  in  Converse 
County.  'Wvo..  and  near  Edgemont,  S.  p., 
is  receiving  considerable  attention,  and  in- 
dications point  to  a  productive  field. 
Though  the  district  is  a  new  one,  drilling 
has  disclosed  oil  at  shallow  depths.  New 
rigs  are  being  set  up  wo-kly  and  operators 
are  active  in  pushing  the  work.  The  Ohio 
company  has  three  wells  drilling,  and  three 
rigs  are  to  be  set  up  as  soon  as  they  can 
be  shipped  in.  In  all  probability  this 
company  will  have  six  rigs  at  work  within 
the  next  30  davs.  The  Midwest  company 
has  one  rig  ready  to  spud  in,  and  t'  s  Stan- 
ley Greene  company  is  erecting  tvo  out- 
fits for  the  same  company.  The  entire  field 
is  one  of  activity,  and  much  is  expected  m 
the  way  of  oil  production. 

The  Richards  Oil  Syndicate  has  been 
formed  to  investigate  the  oil  field  in  the 
Rocky  Ford  district,  in  Crook  County,  'Wyo. 
Richard  Blackstone.  of  Deadwood,  formerly 
superintendent  of  the  Homestake  Mining 
Co.,  is  president,  and  E.  P.  Peterson,  of 
Terraville  secretary  and  treasurer.  Smith 
Willev.  of  Deadwood,  will  have  charge  of 
the  drilling.  Thev  have  secured  640  acres 
of  land  four  miles'  east  from  Sundance  and 
100  acres  in  the  Rocky  Ford  district, 
where  wells  have  heretofore  been  drilled 
and  oil  encountered  at  150  and  200  ft.  The 
oil  that  has  been  found  in  the  wells  is  of 
high-grade  asphalt  quality.  The  new 
sjTidicate  is  completing  arrangements  for 
a  new  rig.  and  the  field  will  be  thoroughly 
tested,  beginning  with  a  in-in.  hole. 
JOPLIN,  MO. — June  21 
>'i?ht  Classes  in  Practical  Mining  have 
been  started  at  Galena  and  Baxter  Springs. 
Kan.,  as  the  result  of  agitation  by  Prof.  T. 
B.  Terrill.  formerly  with  the  Kansas  State 
University. 

A  New  Record  for  Initial  Production  by  a 
moderate-sized  concentrator  in  the  Joplin 
district  was  made  by  the  Big  Elk  plant 
during  the  last  week.  Operations  were 
started  on  June  19.  and  the  first  hour  five 
tons  of  zinc  concentrates  was  made,  and 
during  the  dav  29.000  lb.  of  zinc  and  5500 
lb  of  lead  from  41  tons  of  mine-run  ore. 
The  mine  lies  between  the  Southern  and  Sil- 
ver Fox  properties,  northwest  of  Picher, 
Okla..  in  Kansas,  the  office  of  the  company 
being  at  Miami,  Okla.  J.  T.  Worley,  of 
that  city,  is  president.  Chicago-Pneumatic 
gas  engines  are  furnishing  power. 

Sale  of  '"e  HiKh  Five  Mine,  at  'Waco, 
Mo  for  $25  1,00",  has  been  announced.  The 
property  includes  a  70-acre  lease,  a  devel- 
oped mine,  and  a  concentrator  of  400  tons 
capacity  per  shift.  George  Ball  and  asso- 
ciates,  of   "Webb    City,    developed   and   sold 


the  property,  the  buyers  being  Temple 
Chapman,  of  Joplin,  and  George  B.  Starr, 
of  Philadelphia.  Mr.  Starr  formerly  was 
an  operator  in  the  district.  Drilling  at  the 
property  has  indicated  an  orebody  approxi- 
mately 95  ft.  in  thickness.  Development 
has  been  slow,  on  account  of  a  heavy  head 
of  water,  but  this  is  gradually  being  elim- 
inated by  pumping  by  a  number  of  differ- 
ent companies.  The  mill  is  new  and  has 
been  operated  only  a  few  days.  Full  opera- 
tion will  not  be  started  before  July  4.  and 
possibly  not  until  later.  Mr.  Chapman  being 
one  of  those  favoring  drastic  curtailment  of 
production. 

ST.  LOUIS.  MO. — June  80 
St.  Loois,  as  an  Oil-Reflningr  Center,  pos- 
sesses advantages  that  are  now  being  real- 
ized. With  its  central  location  in  the  heart 
of  the  Mississippi  Valley,  with  22  radiating 
railroads  and  ita  situation  on  the  Missis- 
sippi River,  the  distributing  facilities  are 
exceptionally  good,  and  there  is  also  a 
local  market  nt  over  one  million  people 
that  absorbs  a  ''rge  amount  of  fuel  oil 
in  the  large  opennearth  steel  plants.  There 
are  three  small  refineries  in  Bast  St.  Louis. 
The  Standard  Oil  Co.  built  a  large  refinery 
at  Wood  River,  which  now  has  a  capacity 
of  15,000  bbl.  daily;  and  the  Roxanna  Co. 
built  a  5,000  bbl.  refinery  at  Wood  River, 
in  the  last  year.  The  Tide  Water  Oil  Co., 
which  has  a  large  exporting  refinery  In 
New  York  Harbor,  has  just  purchased  a 
2  31-acre  tract  at  Wood  River  for  a  new 
refinery,  and  the  "WTiite  Star  Refinery  has 
purchased  a  tract  of  60  acres  at  the  same 
place  on  which  to  build  another  large  oil 
refinery.  The  Standard  Oil  Co.  has  two 
pipe  lines  to  the  Oklahoma  fields  and  an- 
other pipe  line  to  Eastern  Illinois  fields, 
and  the  Roxanna  company  has  just  com- 
pleted its  own  pipe  line  to  the  Oklahoma 
and  Texas  oil  fields. 

DtJI-UTH,  MINN. — June  20 
John  A.  Savage  &  Co.,  independent  iron- 
ore  operators  of  Duluth.  Minnn.,  have  re- 
ceived a  verdict  in  district  court  against 
C.  A  Remington,  of  Hibbing.  in  the  amount 
of  $2300  in  a  suit  involving  the  stockpile  of 
the  Elizabeth  mine  at  Chisholm.  It  de- 
veloped at  the  trial  that  the  mining  com- 
pany in  1918  had  purchased  the  55,000  tons 
of  stockpile  ore  at  a  certain  analysis,  but 
that  after  shipment  of  27,000  tons  had  been 
made  the  average  silica  content  proved  to 
be  about  12%,  instead  of  about  8.50%,  as 
expected,  whereupon  the  buyer  refused  to 
ship  any  more  of  the  ore.  Remington  then 
sued  for  $60,000,  based  not  only  on  the  27,- 
000  tons  shipped,  but  also  on  non-fulfilment 
of  contract  in  refusing  to  ship  the  remain- 
der of  the  pile.  It  was  held  by  the  court 
that  iron  ore  is  sold  on  analysis  and  that 
any  wide  misrepresentation  is  a  violation 
of  contract.     The  case  will  be  appealed. 

The  V.  S.  Bureau  of  Mines  has  recently 
issued  a  bulletin  setting  forth  the  outcome 
of  experiments  conducted  in  cooperation 
with  the  Minnesota  School  of  Mines  on 
■what  is  termed  the  "Jones  Process  for 
Concentrating  Manganese  Ores,"  perfected 
by  John  T.  Jones.  The  bulletin  sets  forth 
the  process  as  follows:  "The  process  con- 
sists of  two  stages.  In  the  first,  called 
the  low-temperature  reduction  stage,  two 
products  are  made,  namely,  (a)  metallic 
iron,  suitable  for  direct  use  in  the  manu- 
facture of  steel,  and  (b)  slag.  Most  of 
the  manganese  is  concentrated  in  the  slag. 
Separation  of  these  two  products,  as  out- 
lined by  the  inventor,  is  accomplished  by 
grinding  of  the  sinter  resulting  from  the 
low-temperature  treatment  of  the  ore,  and 
thereupon  extracting  the  magnetic  iron 
pellets  by  means  of  magnetic-separation 
apparatus,  producing  thereby  a  high-grade 
magnetic  iron  concentrate,  and  a  non- 
metallic  manganiferous  sinter.  This 
method  was  used  in  the  preliminary  tests. 
In  the  final  tests,  however,  separation  was 
accomplished  by  pouring  the  m.aterial  un- 
der treatment  in  a  liquid  condition  and 
recovering  the  iron  metal  in  the  form  of 
a  button.  The  second  stage,  which  may  be 
called  the  high-temperature  stage,  involves 
the  smelting  of  the  manganiferous  slag  or 
sinter  derived  from  the  first  stage,  to 
produce  a  manganese  alloy."  The  bulle- 
tin does  not  attempt  a  discussion  of  the 
commercial  possibilities  of  the  process,  but 
concludes  that  the  metal  produced  in  the 
low-temperature  process  is  suitable  for 
conversion  into  steel  by  any  basic  steel 
process,  and  that  the  alloy  produced  by  the 
high-temperature  process  might  be  termed 
a  silico-ferro-manganese,  and,  though  new 
to  the  steel-manufacturing  industry,  at 
this  time  could  probably  be  used  to  ad- 
vantage. About  72 ^'r  of  the  manganese  in 
the  ore  appears  in  the  alloy. 

HOUGHTON,  MICH. — June  21 
The      Labor      Situation      in      the      Mich- 
igan   copper    district    has    taken    a    sudden 


change,  and  men  have  become  scaroe. 
Sixty  days  ago  the  mines  were  decreasing 
their  force  and  curtailing  production  507<i. 
In  all  twenty-five  hundred  were  discharged 
or  quit,  the  majority  being  surface  employ- 
ees. Today  every  mine  in  the  district  could 
use  more  trammers  and  miners,  and  is 
endeavoring  to  get  general  physical  con- 
ditions underground  in  healthy  condition. 
This  is  a  unique  situation  in  the  copper 
country. 

Crosscut  From  the  Seneca  Shaft  showed 
the  lode  22  ft.  wide,  carrying  copper  all 
the  way  across,  except  for  one  horse  of 
trap.  Drifting  on  the  lode  has  begun,  the 
shaft  now  being  cemented.  This  will  be 
the  first  Seneca  drift,  and  the  opening  on 
the  formation  will  be  watched  with  interest. 
It  is  necessary  to  go  100  ft.  in  the  shaft 
to  get  out  of  the  curve  from  th**  vertical 
to  the  incline.  Then  sinking  will  ..^  pushed 
more  rapidly.  Seneca's  purchase  of  Gratiot 
from  Calumet  &  Hecla  will  not  only  add 
3318  acres  to  Seneca's  holdings,  but  will 
furnish  necessary  ventilation  through  the 
Gratiot  shafts.  'Gratiot  carries  the  Kear- 
sarge  amygdaloid  under  175  acres  and  to 
a  maximum  depth  of  2700  ft.  Two  shafts 
were  sunk  by  the  Calumet  &  Hecla  follow- 
ing diamond-drill  explorations.  The  first 
is  1500  ft.  from  the  Seneca  line,  and  is 
1900  ft.  deep,  with  levels  every  200  ft.  The 
second  shaft,  1475  ft.  southwest  of  No.  1 
and  1800  ft.  north  of  Mohawk  line,  went 
down  1520  ft.,  four  levels  being  opened. 
Copper  rock  which  went  to  the  mill  did  not 
show  10  lb.  to  the  ton.  Ojibway,  adjoining, 
contains  1560  acres  and  has  two  shafts,  one 
down  2051  ft.  and  the  other  1954.  'Work 
developed  interesting  geological  conditions 
of  the  Kearsarge  lode,  as  formation  showed 
seven  alternations  of  trap  and  amygdaloid, 
all  above  sandstone  horizon. 

ISHPEMING.  MICH, — June  21 

Iron-ore  Shipments  continue  light  from 
the  Lake  Superior  district.  The  only  heav>- 
shippers  are  the  Oliver  Iron  Mining  Co.  and 
Pickands,  Mather  &  Co..  both  of  which 
have  excellent  furnace  connections.  The 
Oliver  company  which  is  the  mining  branch 
of  the  V.  S.  Steel  Corporation,  is  replenish- 
ing its  stocks  at  the  furnaces,  it  being  the 
policy  of  the  parent  company  to  maintain 
large  stocks  of  raw  materials  at  its  plants 
in  Illinois,  Indiana,  and  in  the  East,  in  order 
to  be  prepared  against  labor  troubles  and 
transportation  difficulties.  Only  a  small 
amount  of  ore  is  going  forward  from  the 
stockpiles,  and  some  of  the  operators  are 
still  placing  the  daily  hoist  in  stock  at  the 
mines.  Additional  stocking  space  must  be 
prepared  at  many  of  the  properties.  It  is 
difficult  to  state  just  what  is  going  to  trans- 
pire the  coming  winter,  but  it  is  feared  that 
some  of  the  independents  will  have  to  cur- 
tail operations  considerably  unless  the  ore 
market  takes  a  decided  turn  for  the  better 
within  the  next  few  months.  The  manager 
of  one  of  the  largest  of  the  independent 
concerns  stated  a  few  days  ago  that  his 
company  had  disposed  of  only  one-fifth  of 
the  amount  of  ore  that  is  usually  sold  at 
this  season  of  the  year.  As  one  looks  over 
the  stockpiles  of  ore  at  the  mines  one  can- 
not help  but  feel  that  the  market  is  not  in 
a  healthy  condition,  although  reports  from 
the  iron  and  steel  centers  state  that  steel 
is  improving.  Vessel  owners  are  advising 
the  ore  men  to  move  their  ore  during  the 
summer,  as  the  boats  will  be  busy  carrying 
grain  during  the  fall  months.  In  spite  of 
the  fact  that  the  ore  market  is  not  in  the 
best  of  condition,  wages  have  been  main- 
tained throughout  the  district  and  few  men 
are  out  of  work.  This  is  in  great  contrast 
to  the  copper  districts,  where  forces  have 
been  reduced  and  wages  lowered.  The  in- 
dependents are  hopeful  that  the  ore  situa- 
tion will  improve  in  time  to  permit  them  to 
move  all  or  a  part  of  their  surplus  stocks 
this  year. 

BIRMINGHAM,   ALA. — Jane   20 

Iron-Production  rigures  for  May  from 
the  Birmingham  district  do  not  show  the 
increase  over  April  that  was  expected,  but 
the  situation  as  a  whole  shows  markea 
improvement  throughout  t'.e  month.  The 
renewed  activities  of  some  companies,  par- 
ticularly Woodward  Iron  Co..  and  the  ten- 
dency of  others  to  swing  back  to  normal 
production  and  sales,  are  responsible  for 
the  optimistic  views  I  Id  by  both  producer 
and  consumer.  The  attitude  of  the  con- 
sumer is  expressed  in  many  sntall  orders 
for  iron  for  immediate  delivery  and  in- 
quiries regarding  large  orders  for  future 
delivery.  It  is  believed  that  if  the  business 
offered'  for  delivery-  during  the  last  half  of 
the  year  is  accepted,  between  100.000  .and 
200.000  tons  of  pig  iron  will  be  sold  this 
week.  That  producers  are  expecting  the 
upward  swing  in  business  is  indicated  by 
their  renewed  operations  and  the  refusal  of 
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some  lo  quote  prices  on  iron  to  be  delivered 
after  October.  1919.  Further  proof  of  better 
conditions  in  this  district  is  noted  In  the  in- 
tra-disirict  freight  records.  The  volume  of 
frcifrht  moving  is  gradually  increasing  lo 
the  point  where  it  is  believed  the  Sunday 
trains  will  be  running  soon,  possibly  before 
the  end  of  the  month. 

Two  furnaces  of  the  Tennessee  Coal.  Iron 
&  Railroad  Co..  at  Bessemer.  Ala.,  are  to  be 
l)lown  i(»  soon,  it  is  expected.  This  done, 
the  company  will  have  four  in  operation  in 
Bessemer,  and  this  increase,  with  the  Wood- 
ward furnaces  operating,  will  tend  to  better 
the  conditions  in  the  mining  camps  along 
Red   Mountain. 

The  labor  situation  in  the  Birmingham 
district  is  causing  some  trouble.  The 
larger  companies  report  a  surplus  at  their 
mills  and  furnaces  but  serious  shortages 
in  their  mining  di\isions.  There  seemw  to 
be  no  desire  on  the  part  of  the  men  to  go 
to  the  mines,  and  as  a  result  large  nunibers 
of  idle  negroes  can  be  seen  on  the  streets 
in  the  district  looking  for  transportation 
North  or  work  at  the  furnaces  or  mills. 
There  has  been  some  shipment  of  labor 
north,  particularly  noted  in  Be.ssemer.  .\la- 
This  is  an  injustice  to  the  district,  and 
more  so  to  the  men  shipped,  for  the  negro 
is  prone  to  ride  the  train  on  the  slightest 
pretext,  and  the  majority  of  negroes,  after 
reaching  their  destination,  go  through  many 
hardships  before  finally  drifting  back  South. 

.An  attempt  is  to  be  made  to  organize 
men  employed  in  the  Birmingham  iron  and 
steel  industiT  into  unions  which  will  be 
affiliated  with  the  American  Federation  of 
L^bor.  No  statement  from  the  larger  com- 
panies as  to  their  stand  in  this  matter  has 
been  received,  but  it  is  believed  the.v  will 
bitterl.v  oppose  all  attempts  to  organize. 
Samuel  Gompers.  president  of  the  American 
Federation  of  Labor,  has  promised  to  send 
a  number  of  organizers  to  the  district  at 
once,  .'ind  mass  meetings  will  be  held  in 
the  near  future  in  all  centers  in  this  dis- 
tinct, particularly  Ensley.  Bessemer.  Wood- 
ward   and    Westfield. 

Suits  for  damages,  totaling  about  $200.- 
000.  have  been  filed  in  the  U.  S.  District 
Court  against  the  Woodward  Iron  Co.  by 
G.    D.    Walker    and    Raymond    Kuqua.      Tlie 


company's  employees  are  charged  -with 
negligence  in  the  handling  of  a  switch 
engine  and  some  cars  which  crashed  into  a 
truckload  of  young  people  on  a  picnic  re- 
cently, resulting  in  the  death  and  injury 
of    several. 
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The  Laiior  TroiibieH  in  N..rlliern  Ontario 
seem  to  be  clearing,  ami  the  general  im- 
pression is  that  there  will  be  no  strike  in 
Cobalt.  The  result  of  the  strike  vote  was 
.'innounced  on  .lune  IS,  and  showed  a  large 
majority  in  favor  of  the  strike.  However, 
the  vote  represented  only  about  50  ))er  cent 
of  the  workers  of  the  camp.  and.  as  is  the 
general  rule,  the  men  who  were  satisfied 
took  little  interest  in  the  matter.  With  the 
high  wages  being  paid  and  the  prospect  of 
still  higher  wages  as  silver  keeps  to  its 
high  level,  a  Large  number  of  the  men.  and 
particularly  those  who  are  married  and 
have  families.  a|)parently  have  no  desire  to 
see  a  strike.  In  Kirkland  Lake,  when  the 
men  went  out.  the  mines  closed  and  made 
no  attempt  to  oiwrate,  and  as  a  result 
everything  is  shut  down. 

The  Supreme  Court  of  Canada  has  hand- 
ed down  a  decision  in  the  appeal  taken  by 
the  Dominion  Reduction  Co.  from  a  decision 
of  the  Supreme  Court  of  Ontario  in  the  ac- 
tion against  the  Peterson  Lake  company 
over  the  ownership  of  tailings.  The  case 
arose  over  the  fact  that  for  some  years  the 
Dominion  Reduction  Co.  had  been  deposit- 
ing its  tailings  in  Peterson  Lake,  with  tlie 
permission  of  the  Peterson  Lake  Mining 
Co.  When  silver  liegan  to  rise,  the  Domin- 
ion Reduction  Co.  wanted  to  re-treat  the 
tailings,  but  the  Peterson  Lake  Company 
claimed  ownership.  There  are  estim,ated  to 
be  220.000  tons  of  tailings  in  the  lake.  The 
Peterson  Lake  got  the  decision  in  the  two 
lower  courts,  and  the  appeal  by  the  Do- 
minion Reduction  Co.  was  dismissed  with 
costs. 

MElBOrRNE,     Ai;STR.\I.IA — May     I 

Ore  RaiBed  From  Broken  Hill  Mines  dur- 
ing 1918  totalled  l,2.'il.l61  tons,  an  in- 
crease of  219.SIP2    tons  over    1917.      The  out- 


put was  "alued  at  £6.232,931,  and  divi- 
<lends  paid  amounted  to  £1.253.571.  In 
addition  to  the  foregoing,  the  zinkiferous 
Ladings  treated  were  valued  at  £576.'.i.t2. 
and  returned  to  shareholders  £328,9mii.  of 
the  Individual  mines,  the  output  from  the 
Proprietary  again  he.ads  the  list,  with  a 
value  of  £1.709.294.  with  that  of  the  South 
Mine  £1.189.238.  and  the  Sulphide  Corpora- 
tion  (Central  Mine)    £1.042.112. 

The  Mount  Morgan  Gold  Mining  Co.  an- 
nounced under  date  of  May  3.  that  the 
output  of  copper  since  October  Last,  total- 
ling 34110  tons,  remains  unsold.  Notwith- 
standing this,  it  is  considered  advisable  by 
the  directors  to  maintain  productive  oiiera- 
tions,  but  they  have  announced  that  this 
policy  will  render  it  advi.s.able  not  to  de- 
clare any  dividends  for  the  present.  An 
official  notice  to  shareholders  states:  "Your 
ilirectors  find  difficulty  in  expressing 
definite  views,  with  regard  to  the  immedi- 
ate prospect  of  an  alteration  in  the  posi- 
tion. There  has  been  a  heavy  curtailment 
of  production  in  America,  but  the  ex- 
pected industrial  dem.and  is  still  absent." 
.\part  from  Mount  Morgan.  Mount  Lyell  is 
the  onlv  important  copper  producer  in 
.Vustralia   that   is  still   at   work. 

The  Mount  Boppy  Gold  Mining  Co. 
Canlielego,  N.  S.  W.,  is  the  premier  gold 
producer  in  New  South  Wales,  but  is 
gradually  coming  to  the  end  of  its  re- 
sources. During  1918  a  total  of  61,176 
tons  of  ore  was  raised,  for  a  production 
of  15,511  oz.  gold,  valued  at  £65.329.  As 
the  remodeling  of  the  mine  plant  was  not 
completed  until  early  in  the  year,  and 
oi^erations  were  suspended  in  November 
owing  to  water  shortage,  a  full  year's 
work  was  not  possible.  .\  new  main  shaft 
was  completed,  making  available  large 
Iiodies  of  ore  aroun<l  the  old  shaft,  which 
previously  could  not  be  removed.  This  ore 
is  being  taken  out  by  means  of  two  open 
cuts,  one  on  each  leg  of  the  lode.  In  addi- 
tion, a  fair  quantity  of  ore  remains  in 
several  of  the  stopes  imderground.  J. 
.N'egus.  who  has  been  to  London  to  con- 
sult with  the  directors,  is  now  on  his  way 
back  to  Australia.  He  has  an  option  or 
the  Occidental  Gold  Mine  at  Cobar,  said  to 
he   a   very   promising  property. 
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ALASKA 

ALASKA  SHIPMENTS  of  domestic  cop- 
per ore,  matte,  etc..  lo  United  States  dur- 
ine  May  were  1,134,272  lb.,  having  value 
of  $176,129. 

ARIZONA 
riirlilHr  rnunty 

WOLVERINK    &     AltlZONA     (Bisbee)  — 

Cop|>er-ore  shiiiments  to  smelters  suspended 

during  April  and  May.   Development  of  new 

orebody  has  added  greatly  to  ore  reserves. 

Gila  Cnunty 

BARNEY  COPPER  (Globe)  —  Stock- 
holders met  June  2  to  change  company 
name  lo  Porphyry  Consolidated  Copper 
Co..  anil  to  change  par  value  of  shares 
from  $.')  to  $1  anil  number  of  shares  from 
1,000.000  to  5. oil". "00,  capitalization  to  re- 
main same.  Col.  J  D.  Coplcn  president 
of  both  companies. 

Moharr    Coontr 

THI'MR  rU'TTK  ( Kingman)  — New  ma- 
chinery and  telephone  line  Just  Installed 
preparatory  lo  resuming  operations,  after 
two  years'  Idleness.  Properly  carries  strong 
fissure  vein  of  gold-silver  ores,  and  has 
been  developed  lo  the  400  level. 
Pinal    Cnnnlr 

SOCTH  RAY  COITER  (Kelvin) — ITn- 
watering  operations  have  re.arhid  3.Mi  level. 
Force  of  men  put  nl  work  on  300  level 
Mine  will  lie  comiilelely  unwalered  and  ex- 
tensive development  done  on  500  level.  New 
mining  oqulpmenl  being  Installed.  W.  B. 
Duvnll  In  charge. 

t',  a  VAXADICM  r>EVELnpMENT 
(Kelvin) — Small  force  of  miners  at  work  In 
lower  levels  doing  exploratory  work.  Prop- 
erty lieing  thoroughly  sampled  Kxliaustive 
study  of  geology  and  occurronce  of  ores 
lielng  made.  Mill  to  Ih-  remodeled  for  ex- 
perimental  plant. 

RAY  BROKEN  HILLS  (Ray )— Develop- 
ment  tunnel  driven   over    1200   ft.      Body  of 


gold  ore.  developed  in  shaft  .'lOO  ft.  above, 
over  100  ft.  in  width,  where  cut  by  tunnel. 
Flow  of  water  recently  encountered  in 
tunnel  approxim.ately  loo  gal.  per  min. 
Company  has  recently  acquired  Alma  group 
of  10  claims  from  .1.  A.  Tillman  and  Little 
ISobbie  group  on  west  and  south,  respec- 
tively. Large  force  of  men  employed  under 
Scott  IJtner.  Properly  recently  surveyed 
for  patent. 

Yavapai    County 

U.  V.  E.XTENSION  (.Jerome)— Plans  call 
for  starling  and  gradually  Increasing  smelt- 
er oi^rations  in  near  future  upon  comide- 
fion  of  certain  changes  in  reverberatory  tle- 
partment. 

STOnnARD  (Stoddard)— Sinking  of 
main  shaft  iM^ing  pushed  by  three  shifts 
under    S.     E.    Chaney.    superintendent, 

CAI.IKORMA 

nnlle    County 
SfRCEASK    (Big    Bend)— Reimrted    deal 
liending      between      Goldfield      Consolidated 
Mines  Co.    and   Julius   Krutt.schnltt.   Jr..    for 
purchase    of    Surcease    mine 

Kldorado   rnnnly 

KELSEY      OROrP       (Plncervllle)  —  lOx- 

amlnatlon    made    by    E.     K.     Kiiu»,    of    New 

'York.      Reported   that   mine  plant    and    mill 

will    be    installed. 

Nevada    County 
NoRAMBAOrE     (Forest     .'Springs) — .\n- 
noiini^efl       o|MTatlnns       «lll       be       restimed. 
Worked     by     Prentl.«»    *     Pell     before     war 
conditions   necessitated   shutdown 
Flaman    roilnt.v 
GOLDEN     EAGLE     GRnCp     (Qnlncy)  — 
Phicer-mlning  claims  transferred  by  Nelson 
A  Menimao  to  Fisher  Brothers,  of  Oakland. 
Cnl. 

Xlrrra    Counlr 
TABLE    nOCK    (Table    Rock)— Recently 
completed      30f'0-ft.      tunnel      to      secondary 


channel,  where  commercial  ore  was  im- 
ixjvered.  J.  H.  Hartley  manager  and 
Francis    Gay    principal    stockholder. 

Inyo    County 

PETERSON  BROTHERS  cut  small  blind 
vein  at  Caliente  in  Amalie  district  while 
running  crosscut  in  water  well  for  storage 
pur|K>ses.  Vein  said  to  be  heavy  sulphides 
of  good  grade. 

BISHOP  CREEK  (Bishop)— Shipping 
riincenlrates  from  old  mill  tailings.  Mine 
now  unwatered  and  conditions  satisfactory 
for  steady  production  of  about  75  tons  per 
day.     Cooper  Shapely   manager. 

Nevada    Coonly 

EAST  ECUEKA  (Grass  Valley)  — Re 
lently  sold  to  Metals  Exploration  Co.  by 
David  Whildin,  of  Grass  Valley,  for  $11,- 
"00. 

<"AI.IF01!N1.\  MINING  (Nevada  City) 
— Timnil  being  run  to  gravel  deposit  in 
llarniDiiy  llidge  now  in  6:t»  ft.  and  ad- 
vancing aliout  Ito  ft.  per  month  In  hard 
granite.  Company's  ground  four  miles 
long,  two  miles  wide.  A.  Hoge,  superin- 
tentlcnt. 

Tanluninr   I'ouniy 

COLIIMBCS  GROl'P  (Tuolumne)— Op- 
tion on  purchase  for  $."."."""  granted  to 
.Murray  Innes  and  L.  P.  Gordon,  of  San 
Francisco,  by  owners,  t'ldumbus  Mining 
<^n..  principal  stockholders  of  which  are  J 
Goldman  and  S.  G.  O.  King  Terms  of 
agreement  call  for  payments  distributed  over 
period  of  4i  years,  with  royalty  of  10  per 
cent  on  net  proceeds  to  lie  applied  on  pur- 
chase price. 

(-oi,oR,\no 

Rnnlder    f'nnnty 
SMTiaOLER     (Jamestown) — Property    at 
Italarat    being  developed   by   new  Smuggler 
M.    and    M.    Co,       New    orebody    opened    on 
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200  level  south  of  main  shaft.  South  head- 
ing being  advanced.  Will  crosscut  to  pros- 
pect for  parallel  veins.  Construction  of 
small  milling  plant  under  consideration.  T. 
W.  Clements  general  manager,  G.  H. 
Prunty  secretary-treasurer,  and  Melvln 
Brugger  superintendent. 

Liake   Connty 

WELDON  (Leadville) — Leased  to  Grif- 
fin and  Callahan,  who  are  placing  prop- 
erty in  operating  condition,  and  plan  con- 
siderable underground  development.  Much 
zinc  carbonate  ore  opened  in  upper  work- 
ings. 

Ouray  County 

GUADALUPE  (fronton) — Much  develop- 
ment work  done  during  last  winter  and 
commercial  ore  opened.  Mill  completed, 
and  cable  tramway  will  be  built  from  mine 
to  mill.  Bond  and  lease  secured  on  Bea- 
ver. Belfast  and  Ida  L.  properties.  Re- 
ported 25,000  tons  of  ore  blocked  out  and 
ready  for  mining.  Shipment  of  .'j5  tons  'of 
smelting  ore  recently  settled  for  at  Salt 
Lake  City. 

San  Jnan   County 

GOLD  KING  (Gladstone) — Recent  de- 
velopment work  opened  for  200  ft.  payable 
oreshoot  about  15-ft.  wide.  Estimated  ore 
reserves  available  will  supply  300-ton  mill 
throughout  present,  season.  About  80  men 
employed  in  mine  and  mill. 

San   Miguel   County 

SMUGGLER-UNION  (Telluride)— Will 
build  one-story  addition  to  boarding  house 
at  Sheridan  adit,  and  at  Smuggler  a  31- 
story  addition  to  boarding  house  and  an 
apartment  house  of  4 -room  apartments  (or 
family  use.  Latter  will  be  26  x  116  ft. 
and  3  stories  high.  Building  contract 
awarded  to  Harry  Doyle,  of  Tellurid*. 

IDAHO 

Bonner  County 
CLARINDA  COPPER  (Clark's  Fork) — 
John  K.  Ashley  surveying  route  of  pro^ 
posed  tunnel  No.  4  :  tunnel  to  start  at 
Northern  Pacific  R.  R.  and  to  cut  all  veins. 
Ore  of  shipping  grade,  principal  value  sil- 
ver ;  also  considerable  milling  ore.  Com- 
pressor and  machine  drills  being  installed. 
J.  P.  Delaney.  secretary.  Project  financed 
by  Delaney  &  Co.,  50  Broad  St.,  New  York. 

Boundary  County 

IDAHO  CONTINENTAL  (Porthlll)  — 
Operations  resumed  with  over  100  men. 
Mine  on  two  shifts,  mill  on  three. 

Shoshone    County 

HECLA  (Burke) — Drift  on  2000  level 
struck  foot  of  good  ore  350  ft.  in  advance 
of  point  where  oreshoot  was  expected,  cor- 
responding with  ore  on  1600.  Good  milling 
grade  and  believed  to  be  beginning  of  main 
oreshoot.  Carries  considerable  zinc.  Ore 
in  upper  working  practically  free  of  zinc. 

MARSH  (Burke) — After  long  suspension 
work  started  to  explore  promising  ground 
on  main  tunnel  level.  Shaft,  now  down  900 
ft.,  abandoned  for  present.  Hoist  sold  and 
removed  from  property. 

BUNKER  HILL  &  SULLIVAN  (Kellogg) 
— Fire  destroyed  large  supply  of  stull  tim- 
bers and  sawmill.  Loss  estimated  at  $150,- 
000. 

KANSA.S 
Joplin  District 

REDSKIN  (Miami) — Resumed  operations 
after  shutdown  of  several  weeks.  Will  start 
sinking  north  of  mill  soon  to  intercept  ore 
run  that  has  been  dipping  that  direction. 
E.  B.  Edes.  of  Joplin,  active  manager  once 
more,  after  recovering  from  influenza  and 
pneumonia. 

SOUTHERN  LEAD  &  ZINC  (Miami. 
Okla. ) — Preparing  to  sink  to  take  out  15 
ft.  of  ore  which  could  not  be  mined  before 
without  heavy  water,  but  entire  head  of 
water  has  been  lowered.  H.  S.  Clarke,  sec- 
retary-treasurer, P.  O.   Box  676,  Miami. 

MICHIGAN 

Copper    District 

HANCOCK  CONSOLIDATED  (Hancock) 
— Shareholders,  at  their  annual  meeting, 
elected  the  following  directors:  John  D. 
Cuddihy,  Thomas  Hoatson,  James  Hoatson, 
A.  F.  Rees,  W.  R.  Thompson  and  John 
Hicok.  Directors  elected  John  D.  Cuddihy 
president.  Thomas  Hoatson,  vice-president. 
and  John  Hicok  secretary  and  treasurer. 
Sale  of  125  acrea  of  mineral  land  to 
Quincy  authorized  without  opposition. 
Active  operations  can  be  resumed  on  short 
notice.  All  work  suspended,  but  pumps 
running.  Physical  condition  excellent. 
Two  east  branches  of  Pewabic  in  good 
ground  that  will  yield  17  lb.  per  ton. 

QUINCY  (Hancock) — Management  ha."! 
announced  it  will  give  underground  work 
to  all  returned  soldiers  seeking  it,   whether 


formerly    employees    or    not.      No    surface 
positions  open. 

MOHAWK  (Mohawk) — May  output  of 
refined  copper  1,052,738  lb.  Wolverine  pro- 
duced   352,130    lb. 

Iron    District 
Gogebic    Ranee 

NEWPORT  (Ironwood) — Inventory  made 
by  Pickands-Mather  &  Co.  experts.  Ac- 
cording to  rumor,  this  was  done  for  large 
bonding  house,  preparatory  to  issue  of  bonds 
by  Newport  Mining  Co.,  but  officials  refuse 
statement. 

TOWNSITE  (Ironwood)  —  Deal  made 
with  Republic  Iron  &  Steel  Co.  to  handle 
ore  from  Townsite  mine.  Herbert  E.  Jus- 
sen  has  returned  from  Marquette  Range 
and  will  act  as  superintendent  for  Repub- 
lic company.  Shiiiment  from  stockpiles 
begun. 

PURITAN  (Puritan) — Work  in  progress 
to  connect  workings  with  those  of  fronton 
mine  to  provide  outlet  for  miners  in  case  of 
accident  to  shaft,  Davis  shaft  outlet  hav- 
ing been  temporarily  lost  because  of  fire  in 
same. 

Marquette    Range 

STEPHENSON  (Gwinn)— Pumps  steadily 
gaining  on  water.  Some  months  yet  be- 
fore operations  can  be  resumed  under- 
ground. 

CLEVELAND  -  CLIFFS  (Ishpeming)  — 
Several  diamond  drills  working  in  Ishpem- 
ing and  Negaunee  fields.  Some  using  steel 
tripods  with  50-ft.  rods.  Expected  some 
new  deposits  will  be  discovered. 

NORTH  LAKE  (Ishpeming) — A  10.000  ft. 
drift  being  extended  to  Barnes-Hecker  at 
depth  of  600  ft.  Will  be  used  for  explor- 
atory and  development  purposes. 

OHIO  (Miohigamme) — All  ore  in  stock 
to  be  shipped.     Mine  not  operating. 

MINNESOTA 
Mesabi  Range 

LATJRA-DAY  (Hibbing) — Prospect  being 
drilled  by  Pickands-Mather  &  Co.  Near 
Albany  mine  of  same  company. 

HILL  (Marble) — Great  Northern  lease, 
which  has  not  shipped  since  1916,  taken 
over  by  Cleveland-Cliffs.  Contains  large 
tonnage  of  wash  ore.  which  will  necessitate 
concentrator  later. 

ENTERPRISE  (Virginia)  —  Conducting 
supplementary  test-pitting  operation. 

NORMAN  (Virginia) — Famous  property 
of  Oliver  Iron  Mining  Co.  completed  career 
recently  with  shipment  of  last  car  of  ore. 
Opened  in  1894,  shipped  6,000,000  tons, 
figured  in  several  fee-owner-operator  law- 
suits, and  has  been  scene  of  one  of  worst 
accidents  in  Mesabi  Range  mining  history. 

MONTANA 

Beaverhead  County 

BOSTON  &  MONTANA  DEVELOP- 
MENT (Wise  River) — Crosscut  from  Upper 
Idanha  tunnel  at  Elkhorn  mines  advancing 
at  rate  of  over  400  ft.  monthly.  Ill  ft.  be- 
ing made  last  week.  Raise  from  1000  level 
on  the  Idanha  fissure  now  up  400  ft.,  sev- 
eral sets  being  made  weekly.  Ore  showing 
continues  strong  in  raises. 

Jefferson   County 

LEGAL.  TENDER  (Clancy)— Syndicate 
of  Butte  men  secure  control  and  active  de- 
velopment program  under  way.  Ore  high 
in  silver,  but  fissure  narrow,  and  yet  to  be 
picked  up  beyond  faulted  section.  Car- 
load of  ore  shipped  last  week. 
Missoula    County 

POTOMAC  COPPER  (Potomac) — Road 
building,  connecting  properties  with  Poto- 
mac, eight  miles  distant,  completed,  and 
grading  in  progress  for  foundation  for  air 
compressor  plant  and  miners'  boarding 
house. 

Silver  Bow  County 

ANACONDA  (Butte) — Custom  zinc  ore 
shipments  increased,  according  to  tonnage 
statement  from  Great  Falls  electrolytic 
plant,  capacity  of  which  is  being  increased 
from  100  tons  daily  to  150.  New  copper  re- 
finery at  Great  Falls  now  has  capacity  of 
16,500,000  lb.  of  metal  monthly,  which  can 
he  enlarged  to  21,500,000  lit.  by  operating 
old  refinery  in  conjunction  with  new  plant. 
Copper  production  slightly  better  than  50 
per  cent.      Experienced  miners  scarce. 

BUTTE-BULLWHACKER  (Butte)  — 
Mining  operations  will  be  resumed  July  1 
and  shipments  started  to  Washoe  leaching 
works  at  rate  of  250  tons  daily. 

BUTTE  &  RAMSDEI,L  (Butte) — Ore 
shipments  resumed  last  week  ttirough  me- 
dium of  Davis-Daly  company,  whose  veins 
are  leased  in  Ramsdell  territory.  Royal- 
ties  paid    Davis-Daly    range    from    10   to    25 


per   cent.      Last   90   cars   shipped   average'' 
6.20  per  cent  copper. 

BUTTE  &  SUPERIOR  (Butte)— When 
No.  2  shaft  of  Black  Rock  mine  reaches 
2,500  level  crosscut  will  he  driven  to  No. 
3  shaft  and  that  raised  from  2500  to  2000 
level.  Orebody  on  1800  and  1900  levels 
now  oiiened  for  more  than  1600  ft. 

DAVIS-DALY  (Butte) — Contract  award- 
ed to  Minneapolis  Steel  &  Machinery  Co.  for 
immediate  installation  at  Colorado  mine  of 
skips,  skip  dumps,  and  steel  and  concrete 
ore  bins.  Skips  will  enable  hoisting  of  in- 
creased tonnage,  and  capacity  of  bins  will 
be  enlarged  from  150  to  600  tons.  Timber 
being  hauled  to  Hibemia  mine,  prepara- 
tory to  sinking  shaft  additional  50  ft.  to 
crosscut  at  500.      Shaft  now  down   400  ft. 

TUOLUMNE  COPPER  (Butte)— Sinbad 
shaft  of  Main-Range  mine  now  down  ap- 
proximately 135  ft.  below  1.000  level  and 
station  cutting  underway  at  this  depth. 
Daily  ore  shipments  approximating  100 
tons.  Showing  on  500  level  improving,  as 
drift  is  carried  westerly  to  zone  correspond- 
ing with  section  opened  on  700  and  800 
levels, 

NEVADA 
Lincoln   County 

PIOCHE  DISTRICT  ore  shipments  for 
week  ended  June  12  were:  Prince  Consoli- 
dated. 24  cars;  Virginia-Louise.  6  cars; 
Black   Metals,    6   cars ;    Harney,    2   cars. 

BLACK    METALS     (Pioche) — Increasing 
shipments  of  fluxing  ore.     Struck  new  vein 
of  high-grade  ore  on  seventh   level. 
Nye  County 

TONOPAH  HASBROUCK  EXTENSION 
(Divide) — Judge  Walsh,  at  Goldfleld.  has 
decided  in  company's  favor  in  suit  against 
Silver  King  Divide  involving  surface  con- 
flict between  Independence  No.  1  lode  and 
Silver  King  No.  1  lode.  Court  held  Inde- 
pendence No.  1  was  valid  location  and  that 
Silver  King  No.  1  could  not  by  making  ex- 
cessive location  in  first  instance  amend  its 
lines  as  against  junior  Independence  No.  1 
so  as  to  claim  more  than  300  ft.  from  loca- 
tion monument. 

Storey    County 

MONTE  CRISTO  (Virginia  City) — Old 
property  formerly  o%vned  by  Charles  But- 
ters Co.,  Ltd..  of  London,  sold  to  Monte 
Cristo  Mines  Co..  newly  organized  by  R. 
R.  Hillman,  Morris  Rosenthal,  I.  E.  Selix, 
and  others.  Purchase  includes  all  rights 
of  way,  mill  site,  and  over  700  acres  of 
land  in  Storey  County;  also  25.000  tons 
of  tailing  from  other  companies.  Will 
start  operations  soon,  using  part  of  old 
Butters  equipment.  Will  probably  buy 
other  equipment. 

NEW  MEXICO 
Grant    County 

ATWOOD  (Lordsburg) — H.  V.  Shell,  of 
Globe,  Ariz.,  has  purchased  controlling  in- 
terest from  Morningstar  &  Augustine,  in 
.Southern  and  Atv/ood  groups,  which  join 
85  Mine  on  the  southeast.  Development 
will  be  started  soon. 

BOSTON-HECL.A  (Lordsburg) — Receiv- 
ing bids  from  contractors  for  300  ft.  double- 
comiJartment  shaft.  Fred  Kroll.  superin- 
tendent in  charge. 

CO-OPERATIVE  (Lordsburg) — Has  in- 
stalled 20-h.p.  hoist  and  100-h.p.  boiler 
and  is  working  on  mill  foundations.  E. 
Walters,  superintendent. 

EL  DORADO  GROUP  (Lordsburg)  — 
Si.x-months'  option  taken  upon  this  group 
of  nune  claims  by  Inderreiden.  Coon,  and 
Ritter  from  Fairley  and  Killebrew.  owners. 
Group  of  five  claims  adjoining  85  Mine  on 
west  also  optioned  from  Killebrew  and 
Malone. 

LAST  CHANCE  (Lordsburg) — Has  ar- 
ranged to  pump  sufficient  water  to  keep  mill 
working  full   time. 

OCTO  (Lordsburg) — Main  shaft  down 
160  ft.  Working  25  men.  E.  K.  Davis 
superintendent. 

STEVENS  (Lordsburg) — Property  un- 
watered.  Nine  feet  of  ore  reported  on  200 
level.  Will  be  worked  by  local  syndicate. 
B.    Ford   superintendent. 

OKL.\HOMA 
Miami    District 

BLUE  MOUND  (Baxter)— Has  taken 
over  and  will  li.vclop  Lucky  Strike  lease, 
south  of  St.  Louis,  Okla.  Tract  at  one 
time  had  concentrator,  but  heavy  water 
prevented  operation.  About  same  time 
president  of  company  died,  and  mine  has 
been    idle   since. 

OMAHA  LEAD  AND  ZINC  (Joplin)  — 
New  mill  in  operation.  Will  sink  shafts  20 
ft.  or  more  to  deeper  run.  Plant  handling 
400  gal.  of  water  per  minute.  Mark  R. 
Moore.  Okmulgee.  Okla.,  president.  T.  N. 
•  'henowcth.   Joiilin,  superintendent. 
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ST.ANDARD  LEAD  AND  ZINC  (Joplin) 
— Oi>erations  again  started  on  lease  north 
of  Tar  River.  Mine  supposedly  owned  by 
Errtly  Brothers,  who  are  with  Chanute 
Spelter  Co.   here. 

DEFENDER  (Picher) — Expects  to  build 
mill  on  tract  now  being  developed  near 
Blue  Bird  mine,  west  of  Tar  River.  Okla- 
homa. 

■WHITE  (Picher) — Has  given  up  active 
operation  for  summer.  Continuous  drill- 
ing. 

SOrXH    D.\KOTA 
tawrence  County 

CAPITAL  GOLD  (Deadwood) — Plans 
completed  for  beginning  work  on  property- 
adjoining  Trojan  company  in  Deadwood 
Gulch  Power  line  being  extended  to  ground 
and  complete  compressor  plant  will  be  in- 
stalled. Ores  will  be  shipped  to  Trojan 
cvanide  plant.  P.  A.  GriswoUI.  of  Omaha, 
Neb.,  president.  R.  M.  Harrot  secretary 
and  general  manager. 

Pennington    Connty 

EGYPTIAN  (Keystone)  —  Miners  work- 
ing on  120  level  in  North  Pope  mine  of 
Egyptian  company  have  broken  into  shoot 
of  high-grade  ore.  Impossible  at  present 
to  determine  width  or  extent  of  ore.  Free 
gold  can  readily  be  seen  throughout  rock. 
\Vork  luing  pushed.  Property  adjoins  Holy 
Terror,  which  was  noted  for  high-grade,  and 
lies  on  strike  of  that  vein 

M.WWOOD  CHEMICAL  (Keystone)— 
Formerly  Standard  Essence  Co.  Shippmg 
50  tons  spodumene  weekly  to  Maywood. 
New  Jersey. 


Brazoria    County 

SEVER.A.L  DEEP  WELLS  at  West  Co- 
lumbia now  being  drilled;  Crown  Oil  Co.'s 
No  1  Sealy  in  rock  at  3129  ft.:  Harris 
Co 's  No  1  Moody  at  3232  ft.  ;  Gulf  Coast 
Oil  Co  s  .Vo.  1  Smith  at  3547  ft.  ;  Sun  Co.'s 
No  1  McGregor  in  dry  sand  at  3780  ft.  : 
Gulf  Production  Co.'s  No.  1  Hogg  at  3147 
ft.    showed  some   oil   with    80%   water. 

FREEPORT  SULPHUR  CO.  (Freeport) 
— I^arge  tonnage  sulphur  being  shipped  to 
French  government  via  Galveston,  where 
arrangements  made  with  U.  S.  Railroad 
Administration  for  wharfage  facilities. 
British  steamer  "Trecothnan"  carried  out 
first  cargo,  and  British  steamer  "Tre- 
mayne."  operating  under  charter  from 
French  government,  passed  Sand  Key  June 
12  en  route  to  Galveston  for  second  cargo. 

Concho  County 
RUSSELL  WELL  (Paint  Rock)— This 
well,  in  wild-cat  territory,  10  miles  north- 
west of  Paint  Rock,  was  shot  and  is  flow- 
ing by  heads,  although  not  yet  entirely 
cleaned  out.     Promises  to  be  good  producer. 

DailO!!    Connty 
GI'LF    PIPE     LINE      (Dallas) — Material 
ordered    for    l.lO-mile    pipe    line    from    Fort 
Worth  to  Burkburnett.  Company  subsidiary 
oi  Gulf  Oil  Corporation. 

Glannrork   County 

CONTRACT  FOR  SIX  WELLS  near 
Garden  City,  let  recently  to  Houston  firm. 
Two  to  h«  drilled  not  later  than  middle  of 
September. 

nnrrlii   County 

GULP  COAST  DEVELOPMENT  (Hum- 
ble)—No.  2  Rodgers  at  1830  ft.  and  No.  5 
Landslide  at  fi30  ft.,  each  a  10-bbl.  pumper, 
brouirht   In  recently 

OUT-F  PRODUCTION  (Humble)- No  B 
Eyers,  largest  producer  of  field,  brought  in 
during  second  week  In  ,Iune.  now  making 
liino  hbl.  dally.  During  this  week  field 
produced  over  10,000  bbl.   per  day. 

Liberty    County 

HUMBLE  OIL  AND  REFINING  (Hull) 
— No    1    Palmer  brought  In  flowing  3."in  bbl, 

TEXAS  CO.  ntulD- Has  temporarily 
abandoned  No.    I    Fee  nt  3914  ft, 

Na4*offilorhei«  Connty 
MILLER  OIL  (Nacogdoches)— Operat- 
ing for  iievernl  months  on  Jose  Maria  Mora 
land  grant  Ifi  miles  southcasi  of  Nnrog- 
doehes,  and  now  has  six  producing  wella, 
Ofllrlnis  of  company  state  many  wells  will 
now   Im?  drilled   and   refinery   built 

Orantt*  Connty 
SEABOARD  OIL  A.Nli  REFINING 
fOrangp) — Making  tests  and  analyso,«  nn 
oil  from  Orange  County  fleld,  with  Inten- 
Mon  of  extending  pipe  line  to  fi.l.l  If  suf- 
n.-lenl  nwnib.r  ..f  prn,lii<-lng  wilU  nro 
brought    In 


Ronnein   County 

GULF  PRODUCTION  recently  shot  Rus- 
sell well  at  2300  ft.  and  brought  in  300- 
bbl.  producer.  Well  about  2"!  miles  south- 
west of  Coleman.  Well  demonstrates  that 
Strawn  sand,  in  which  oil  occurs,  traverses 
Coleman  County  from  northeast  to  south- 
west. 

VTAH 
Beaver  County 

GOLD  CROW.N  (Milford) — High-grade 
ore  carrying  gold,  silver,  lead,  reported  on 
200  and  300  levels,  and  continuous  between. 
Work  suspended  to  install  oil  engine  and 
two  new  compressors.    Shaft  down  200  ft. 

MAJESTIC  (Milford) — Owns  Old  Hick- 
ory and  Hoosier  Hoy.  Work  to  be  re- 
sumed. Old  Hickory  has  produced  consid- 
erable copper  ore  running  about  4  per  cent. 

Juab    County 

BIG  HILL  (Eureka) — To  sink  shaft; 
funds  to  be  provided  by  increasing  capi- 
talization from  500.000  to  1.000,000  shares. 
New  issue  to  be  placed  in  treasury  and 
stockholders  given  first  chance  to  purchase. 
Jesse  Knight  president. 

CHIEF  CONSOLIDATED  (Eureka)  — 
New  pumping  equipment  underground  ;  con- 
sists of  three  units,  each  of  lOoo  gal.  per 
minute  capacity.  Being  installed  on  600. 
1200  and  1800  levels,  where  company  is 
operating  smaller  pumps.  Some  of  best 
ore  mined  recently  coming  from  below  1800. 

INDEPENDENCE  (Eureka) — Recently 
organized  comp.any  operating  in  east  Tin- 
tic  has  purchased  old  Bullion  Beck  mill, 
at  Eureka,  and  is  tearing  down  to  use  tim- 
ber for  mine  buiMings.  Has  ordered  equip- 
ment for  shaft  sinking. 

PROVO  MINING  (Eureka) — Option  given 
on  proiierty  of  13  acres  adjoining  Tintic 
Standard  on  west  at  rate  of  9c.  a  share  on 
capitalization  of  $840,000,  placing  value  of 
about  $80,000  on  property.  Small  cash  pay- 
ment made.  Entire  amount  due  in  nine 
months.  Sale  made  in  preference  to  levy- 
ing assessment  tor  development. 

TINTIC  ST.VNDARD  (Eureka) — May 
production  78  cars,  or  about  4000  tons, 
and  .\pril,  92  cars.  On  completion  of 
Goshen  Valley  R.R.  by  August,  shipments 
to  be  increased.  Old  shaft  to  be  retim- 
bered  and  enlarged  to  1000  ft.  Consider- 
ing   mill    for    treatment   of    low-grade    ores. 

.Salt   Lake   County 

CARDIFF  (Salt  Lake  City) — Truck  has 
made  first  round  trip  up  and  down  Big  Cot- 
tonwood Canyon  this  season.  New  ore  run- 
ning high  in  silver;  averages  five  to  nine 
feet  in  width  ;  followed  about  200  feet. 

Washington    County 

DIXIE  (St.  George) — Orebody  .shut  oft 
by  cave-in  occurring  week  ended  June  7. 
May  be  necessary  to  sink  1200-ft.  shaft, 
as  believed  not  possible  to  clear  out  winze 
.and  retimber  workings.  Shipping  50  to  70 
tons  monthly  of  good-grade  copper  ore  last 
two   years. 

WASHINGTON 

Okanogan  County 

OKANOGAN  VALLEY  POWER  CO.  offi- 
cials expect  to  start  work  about  Aug.  1  on 
first  unit  of  power  plant.  Dam  will  be 
built  on  Similkameen  River  3i  miles  above 
Orovllle.  above  falls  23  ft.  high.  Will  be 
350  ft.  long,  and  fio  high.  Expect  to  fur- 
nish power  to  mines  in  Orovllle  district. 

APACHE  (Nespclem) — Silver  mine  under 
working  bond  ;  15  men  emt>loye<l.  Owned 
by   Biggs   and   Oalrowskie,   of   Nespelem. 

GREAT  METALS  M  &  M.  (Nespelem)  — 
Reworking  old  ilumi"  about  three  miles 
,above  Nespelem:  100-ton  mill  operating  full 
capacity. 

Btevrnii  County 

O-T-O-LIM  CDPI'ER  opiTatlng  near  De- 
tllllon  Bridge  on  former  Spokane  Indian 
Reservation.  Expects  to  resume  shipping 
cruile  ore  soon.  May  build  mill  if  develop- 
ment warrants 

YOUNG  AMERICA  (Bossburg) — Machin- 
ery for  mill  In  place,  and  experimental 
runs  being  made  on  ore  from  dump. 

LOON  LAKIO  COPPER  (Loon  Lake)  — 
Putting  mill  in  comlillon  preparatory  to  re- 
suming work 

NORTHERN  LIGHT  GROUP  (North- 
port) — Development  resumed  under  direc- 
tion of  C.  C.  knutson. 

CANADA 

nrllUh   ColiimMn 
CAMERON    AND    DALLAIRE    are    iMt- 
Ing     their     goM-pliillnuni     pliic-er     on     Oov- 
prnment    Creek      I"    nilli-<    .■■"iilli    nt    Prinee 
George. 


PROSERPINE  (Barkerville) — Tregillu?. 
Carey,  and  Blair  have  resumed  shaft 
sinking  on  Proserpine  Mountain  gold 
quartz    vein. 

ROCK  CANDY  (Grand  Fork) — Consoli- 
dated 11.  and  S.  Co.  pushing  development 
of  this  fluofspar  property.  Mill  bins  full 
and  plant  ready  for  work.  Spur  between 
Kettle  Valley  Ry.  and  mill  unfinished,  but 
rails  now  on  spot. 

MOLLY  GIBSON  (Kitto  Landing,  B.  C.) 
— Consolidated  M.  &  S.  Co.  has  resumed 
work  on  this  property.  Tramway  damaged 
by  snowslide  restored. 

SILVERSMITH  MINES  (Sandon)— Put- 
ting 100  tons  of  ore  daily  through  new  mill, 
which  is  running  smoothly,  concentration 
ratio  being  about  10  to  1.  Expect  to  ship 
about  five  carloads  of  concentrates  and 
crude  ore  monthly. 

SOVEREIGN  (Sandon) — Building  tram- 
way from  mine  to  Sandon.  Irwin  White  in 
charge  of  this  Cunningham  property.  Ore 
will  be  treated  at  Alamo  mill,  now  almost 
ready  tor  operation. 

WONDERFUL  (Sandon)  —  Tramway 
completed,   half  mile   long. 

GOLD  CURE  (Slocan.  B.  O— Operat- 
ing seven  claims  on  south  fork  of  Kaslo 
Creek.  To  resume  operations  about  July  1. 
H.  Park,  general  manager.  Index  and 
.Silver  Bell  proi>erties  in  same  district  both 
operating.  Motor  trucks  used  to  haul  ore 
to  railroad,  distance  of  eight  miles. 

Ontario 

CATHERINE  (Boston  Creek)  —  Camp 
buildings  completed  and  surface  work  be- 
ing done. 

CHARETTE  (Boston  Creek) — Steam- 
driven  mine  plant  installed  and  shaft  being 
sunk. 

BOURKES  (Bourke's  Station) — Mine 
plant  being  installed.  Construction  of  new 
mill  of  about  80-ton  capacity  will  soon 
begin. 

REEVES-DORIE  (Gowganda) — Installa- 
tion ot  oil  flotation  equipment  of  about  100 
tons   daily    capacity    nearly   completed. 

FOUR  N.VTIONS  ( Kenogami  Lake)  — 
Prospecting  shaft  being  sunk  on  promising 
vein. 

E.-VST  KIRK  (Kirkland  Lake) — Camp 
buildings  put  up.  Exploration  and  develop- 
ment plans  made  and  mining  plant  will  l.e 
installed. 

LAKE  SHORE  (Kirkland  Lake) — Owing 
to  strike,  pumps  have  been  removed  fr->in 
mine,  which  is  now  flooded,  managem. m 
holding  that  dewatering  later  on  will  Ic 
cheaijer  than  keeping  pumps  going. 

GOLDFIELDS  CONSOLIDATED  (Lar- 
der Lake) — Contract  let  for  extensive  dl.i- 
mond   drilling  on    Reddick   property. 

KE.VABEEK  CONSOLID.\TED  (Mont- 
real River  District) — .-Vrrangements  made 
to  resume  work  by  new  comi»any  known  as 
Triangle  Silver  Mines,  capitalized  at  J2,- 
000,00(1. 

SOVEREIGN  (Porcupine)  —  Diamond 
drilling  indicates  orebody  8  ft.  wide  at  164 
ft.  depth. 

COLOMBIA 

SOUTH  AMERICAN  GOLD  AND  PLAT- 
INUM CO.  preparing  to  install  addition.al 
«'quipment  for  mining  by  modem  methods. 
Sulisidiarles  working  platinum-  and  gold- 
bearing  ground  In  Intendencia  of  El  Choco. 
Recently  disposed  of  300,000  shares.  Adolph 
Lewlsohn,  of  New  York,  president. 

KOREA 

ORIENTAL  CONSOLIDATED  (Unsan) 
— Suribong  power  plant  cannot  be  start- 
ed until  end  of  r.ainy  season,  as  litr- 
bines  cannot  be  shipped  from  San  Fran- 
cisf-o  before  .luly  15.  All  excava- 
tion complete.  ICxpect  to  flnlsh  ilam 
with  division  walls  early  In  July:  also  work 
on  power  hou.'^e  and  draft  tubes.  Labor 
demonstrations  seem  over.  Everything  quiet 
at  Unsan  (written  May  5).  where  Japanes«> 
infantry  detachment  la  still  stationed.  Lit- 
tle rain  during  April. 

BURMA 

BAWDWIN  MINES  (Bnwdwin)— Bur- 
ma Corporation,  Ltd.,  reports — Na  t  level, 
east  crosscut,  402  ft.  north,  from  0  to  2.> 
ft.  no  value;  from  25  to  30  ft.,  R  o».  sil- 
ver, 5'',  lead,  4J%  line,  2%  copper;  No.  4 
level,  east  crosscut,  501  fl.  north,  from  20 
to  22  ft..  39  ojs,  silver,  2^^  lead,  2%  line 
\T"r  copper;  from  22  to  24  ft.  on  north 
Bide.  5B  o».  silver,  no  lead,  2%  «lnc.  24% 
copper;  from  22  to  2i  ft  on  south  side.  6 
o7..  silver,  no  lead,  1 '^T-  line.  2';  copper. 
Lend  production  for  April  2,023  Ions  gross; 
reflned  lead  1,710  tons;  and  refined  aUvcr 
209,000  oa. 
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The  Market  Report 
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JIL\-ER 

AND  STERLING  EXCHANGE 

lun 

!■ 
2 
2 

Sterl- 
ing 
Ex- 
change 

4  6144 
4,6063 
4.6088 

SUver       t 

Sterl- 
ing 
Ex- 
change 

4  6056 
4.5988 
4.5900 

Silver 

New     Lon- 
York,    don,  | 
Cents  Pence .1  JuneJ 

M2f       54;  !     23 
lllj       545        24 
114       54;        25 

New    Lon- 
York,  don. 
Cents  Pence 

IIOI      53i 
IIH     54^ 
no;     54A 

Tew  York  quotations  are  as  reported  by  Handy 
&  larman  and  are  in  cents  per  troy  ounce  of  bar 
sil'er,  999  fine.  London  quotations  are  in  pence  per 
Ire/  ounce  of  sterling  silver,  925  fine. 


DJLY  PRICES  OF  METALS  IN  NEW 

YORK 

Jtne 

Copper 

Tin 

Lead 

Zino 

Electro- 
lytio 

Spot. 

N.Y. 

St.  L. 

St.  L. 

9 
0 

1 

:3 
!4 
>S 

17.80 
©17.85 

17  85 
©17.87i 

171 

18.10 
18.15 

©18.35 
18.15 

©18.35 

t725 
t72S 
t72S 
68 
68 
68 

5.40 
5.40 
5.40 
5.40 
5.40 
5.40 

6.50 
©6.60 

6.57i 
@6.62i 

6.65 
©6.75 

6  70 
©6.80 

6.85 
©6.90 

7.00 

t  Government  price. 

The  above  quotations  are  our  appraisal  of  the 
a'erage  of  the  major  markets  based  generally  on 
sJea  as  made  and  reported  by  producers  and  agencies, 
aid  represent  to  the  best  of  our  judgment  the  pre- 
v.iling  values  of  the  metals  for  the  deliveries  con- 
Bituting  the  major  markets,  reduced  to  basis  of  New 
"iork,  cash,  except  where  St.  Louis  is  the  normal 
biaing  point. 

Quotations  for  copi>er  are  for  ordinary  forma  of 
wre  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
o  0.03c.  per  lb.  is  charged  and  there  are  other  extras 
f.r  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
ount  of  0.  t  25c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime 
Vestern  brands.  We  quote  Xew  York  price  at  35c. 
pr  100  lb.  above  St.  Louis. 


Copper 

Tin 

Lead 

Zinc 

Standardl 

Elec- 

lune 

Spot  j  3  M. 

lj-t"ic 

Spot 

3M. 

Spot 

3  M.  Spot 

221      36i 
22J      37i 

19 

20 
21 
23 
24 
25 

845      85 
861      87! 

86'. 
89 

243 
2425 

239 
239 

22} 
221 

86{     '87;. 
88  1     88; 
871 !     884 

89 
90 
90 

239'i 
240J 
242' 

236 
237 
24li 

22J 

225      375 
225      38i 
22*      385 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
■:flrling  per  ton  of  2240  lb. 


Meteil  Markets 

NEW    YORK — Jnne    25,    1919 

In  both  copi)er  and  zinc  there  were  sharp 
rises,  the  advance  in  zinc  being  rather 
Eiiectacular.  In  both  cases  the  advances 
lappened  on  relatively  small  business.  Lead 
was  quiet,  but  very  firm. 

The  regular  lines  quote  $18  per  2000  lb. 
lor  freight  from  New  York  to  British  ports, 
but  terms  as  low  as  ?15  may,  perhaps,  be 
obtained  from  outsiders.  Rates  to  French 
ports  also  are  easier.  Much  better  terms 
are  obtained  from  Galveston  than  from 
New  York.  The  rate  from  Pacific  ports  to 
Hongkong   and   Kobe  remains   at    .$14. 

The  director  of  sales  of  the  War  Depart- 
ment reports  the  following  metals  on  hand 
is  of  June  1 :  Soft  pig  lead.  3698  tons ; 
antimonial  pig  lead.  472  tons;  hea\-y  sheet 
lead.  5000  tons;  lead  disks.  590  tons:  lead 
calking  wire,  613  tons;  zinc.  38,000 
tons  ;  platinum,   20.000  oz. 


Copper — Domestic  sales  wore  relatively 
light,  and  although  there  were  some  en- 
couraging export  sales  to  England  and 
France,  both  through  the  Copper  Producers' 
Association  and  outside  of  it,  the  quantity 
was  not  great.  Nevertheless,  even  on  small 
business  producers  had  no  difficulty  in  ad- 
vancing their  prices  almost  from  day  to 
day  and  meeting  with  prompt  acceptance 
of  the  new  terms.  The  advance  in  copper 
in  England  aided  materially  in  this.  In  the 
latter  part  of  the  week  producers  were  ask- 
ing £93  in  both  France  and  England,  which 
could  be  figured  as  netting  18.5c.,  f.o.b..  Xew 
Vork,  on  the  British  business,  and  a  trifle 
less  on  the  French.  In  the  meanwhile.  July 
copper  for  domestic  consumption  was  to 
be  had  on  the  basis  of  18.15c.,  Xew  Y'ork. 
but  during  the  last  two  days  some  fair 
business  for  .Tuly-August  delivery  was  done 
at  18.35c.  For  August  alone  all  producers 
would  probably  require  that  price. 

The  copper  market,  like  other  markets, 
is  strong  on  sentiment,  and  at  present  small 
influences  are  sufficient  to  move  it  upward. 
A  contributory  factor  in  shaping  opinion  is 
the  anticipation  that  there  will  be  a  strike 
in  Butte  in  July  which  will  result  in  the 
closing  of   the  mines. 

In  the  copper  manufacturing  districts  of 
N'e'w  York  and  N'ew  England  a  strike  de- 
veloped this  week  at  Hastings-on-the-Hud- 
son.  On  the  other  hand,  the  American 
Brass  Co.  yielded  to  its  strikers,  granting 
them  an  advance  of  10c.  ner  hour,  which 
will  probably  compel  the  other  concerns  at 
Waterbury  and  Ansonia  to  do  likewise,  and 
will  end  the  troubles  at  those  places. 

Copper-wire  manufacturers  report  that 
business  has  become  very  good.  The  first 
demand  was  mainly  for  rods  and  bare  wire, 
but  now  there  is  considerable  demand  for 
cables.  The  business  is  both  for  repair 
work  and  new  construction,  the  latter  be- 
ing especially  for  extensions  of  existing 
lines.  Some  con.siderable  export  business 
has  been  done  right  along. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  24c.  per  lb.  Copper  wire  is  quoted 
at  20J(g'21c.   in  carload   lots,   f.o.b.   mill. 

Tin — The  Go'\'ernment  ban  was  lifted  on 
June  23.  and  beginning  with  that  day  an 
open  market,  subject  to  the  restrictions  that 
we  reported  last  week,  beean.  Straits  and 
electrolvtic  tin  were  immediatelv  quoted  at 
70c.,  and  common  tin  (99'',)  at  68c.  How- 
ever, the  market  has  not  yet  found  itself. 
It  is  believed  that  there  are  some  important 
consumers  who  are  greatly  oversupplied. 
and  that  they  will  naturally  dispose  of 
their  surplus  and  either  take  chances  on 
the  market  later  in  the  year  or  else  cover 
themselves  immediately  by  purchases  of  tin 
for  shipment  from  points  of  origin.  On 
June  24  contracts  for  July  shipments  from 
Singapore  were  made  at  52c.  and  for  July- 
Au.gust  shi]iments  from  Batavia,  at  513c. 
Such  operations  will  naturally  bring  the 
American  market  to  its  true  level. 

I.ead — This  metal  was  quiet,  but  very 
firm.  The  statistical  position  without  doubt 
has  experienced  further  improvement. 
Lead  manufacturers  report  that  business 
has  become  very  good.  In  white  lead  there 
is   an   especially  noteworthy  activity. 

There  were  some  substantial  sales  of 
Mexican  lead  this  week,  both  for  Europe 
and  to  the  Orient.  There  have  been  some 
unfavorable  comments  from  Great  Britain 
respecting  the  manner  "vs'ith  which  Mexi- 
can lead  has  been  handled  in  that  market. 

Zinc — This  market  advanced  sharply 
from  day  to  day  on  what  looked  like  specu- 
lative buying,  but  when  the  price  ap- 
proached 7c.  consumers,  including  galvan- 
izers,  appeared  to  have  become  interested, 
and  they  made  some  purchases.  The  ad- 
vance In  the  London  market  helped  things 
along.  Zinc  at  £39.  London,  which  has 
practically  been  reached,  is  equivalent  to 
7c.,  St.  Louis.  Some  export  business  has 
been  done,  and  there  is  reason  to  antici- 
pate that  more  will  follow.  High-grade 
zinc  has  not  advanced  in  the  same  propor- 
tion as  common  zinc.  Even  in  the  lat- 
ter part  of  the  week  it  probably  could  still 
have  been  bought  at  7^0.,  delivered  in  the 
East,  which  would  indicate  a  premium  of 
only  about  Jc.  per  lb.  over  common  zinc 
Zinc  dust  has  advanced  even  less.  Pro- 
long dust  can  probably  still  be  bought  at 
flc,    f.o.b.,    works. 


The  smelteries  at  Clarksburg  and 
Meadowbrook,  \V.  Va.,  are  closed,  owing 
to  labor  troubles. 

The  electrolvtic  plant  of  the  River  Smelt- 
ing and  Refining  Co..  at  Keokuk,  Iowa,  has 
been    closed,    probably   permanently. 

Zino  Sheets — The  quoted  price  of  zinc 
sheets  is  $10  per  100  pounds. 

Other    Metals 

Aluminum — Virgin  metal  quoted  at  320. 
per  lb.    Market  weaker. 

Antimony — Quiet  at  8|frs*c..  for  spot 
Futures  were  quoted  at  Sifi'Sg,  but  very 
little   is  offered. 

Bismnth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.20  per 
lb.    for   wholesale   lots — 500    lb.    and   over. 

Cadmium — Quoted  at  $1.50  per  lb.  in  lots 
of  500  pounds.  For  lots  under  200  pounds, 
$1.75  per  lb. 

Nickel — Ingot,  40c.;  shot,  43c. ;  electro- 
lytic, 45c.  per  pound. 

Qnicksilver — A  further  advance  brought 
the  market  to  $95.  San  Francisco  tele- 
graphs $92,   strong. 

Silver  and  Platinum 

Silver — Owing  to  the  decline  in  exchange 
on  London,  as  well  as  the  fact  that  the 
China  exchanges  have  weakened,  the  price 
of  silver  has  not  been  maintained.  The 
cession  of  Shantung  to  Japan  has  caused 
more  or  less  disturbance,  and  trade  has 
quieted   down   for  a  time. 

Mexican  dollars  at  Xew  York:  June  19, 
87 ;  June  20,  86  ;  June  21.  853  ;  June  23, 
85  ;  June  24,  85J  ;  June  25,  85g. 

Platinnm — Refined     ingot,     $105@107i. 

Palladium — Strong   at    $120. 

Zinc  and  Lead  Ore  Markets 

Joplln,  Mo.,  June  31. — Blende,  per  ton, 
high.  $45.10 ;  basis  70  per  cent  zinc,  pre- 
mium, 143  ;  Prime  'Western,  $42  ;  Sludge 
and  flotation,  ?41'(?37;  calamine,  basis  40 
per  cent  zinc.  $25'(j)22.  Average  settling 
prices:  Blende.  $40;  calamine,  $23.83;  all 
zinc   ores,    39,78. 

Lead,  high,  $62.15;  basis  80<7r  lead,  $60; 
average  settling  price  all  grades  of  lead, 
$59.13   per  ton. 

Shipments  the  week:  Blende.  9.789;  cala- 
mine, 284  :  lead.  1,295  tons.  Value,  all  ores 
the  week,  $477,580. 

Men  are  leaving  the  mining  field  at  the 
rate  of  1"0  a  day.  All  are  not  miners,  but 
many  are,  and  the  result  is  noticeable  in 
reduced  ore  production.  The  mine  owners 
failed  to  agree  on  a  general  close  down 
during  the  harvest,  but  so  many  of  the 
miners  are  leaving  that  all  mines  in  opera- 
tion are  seriously  handicapped,  and  several 
mills  have  been  forced  to  close  do'wn.  The 
output  is  estimated  reduced  20  per  cent. 

Platteville,  Wis.,  June  21 — Blende,  basis 
60  per  cent  zinc.  $45  base  for  premium 
grade,  and  $42.50  base  for  high  lead  or 
Prime  Western  grade.  Lead  ore,  basis  80 '■^ 
lead.  $59  base  for  top  grade  and  $56  to  $58 
for  second  grade.  Shipments  reported  for  the 
week  are  2,012  tons  blende,  79  tons  galena, 
and  378  tons  sulphur  ore.  For  the  year  to 
date  the  totals  are  48.319  tons  blende,  2,327 
tons  galena,  and  6.748  tons  sulphur  ore. 
During  the  week  2.250  tons  blende  was 
shipped  to  separ.ating  plants. 

Other  Ores 

Mol.vbdenite — Quoted  nominally  at  75(5' 
Soc.  per  lb. 

Tungsten  Ore^Some  business  in  off- 
grade  ore  was  reported  at  %1(ST\.  High- 
grade  ore  is  held  at  much  higher  prices, 
but  buyers  are  unwilling  to  meet  the  views 
of  sellers. 

Pyrites — Spanish  pyrites  is  quoted  at  19c. 
per  unit  for  furnace  ore.  c.i.f..  New  York 
or  other  Atlantic  port.  Gradual  reduction 
in  ocean  freights. 


Iron  Trade   Review 

PITTSBrRGH — .June    24 

The  signing  of  the  peace  treaty  by  Ger- 
many   will    probably    release    promptly    a 
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great  many  construction  Jobs,  held  back  as 
a  matter  of  judgment  or  of  principle  until 
the  treaty  .should  actually  he  signed  It 
is  the  opinion  of  the  steel  trade  that  a  great 
deal  of  investment  work  will  be  under- 
taken. Hitherto  the  demiind  for  steel  has 
been  chiefly  for  ordinary  current  consump- 
tion, and  this  demand  has  been  larger  than 
would  have  been  expected  from  such  quar- 
ters. It  is  not  true,  however,  as  sug- 
gested, that  there  has  been  no  demand  for 
steel  for  construction  purposes.  Th© 
monthly  reports  of  the  Bridge  Builders'  and 
Structural  Society  show  that  twice  as 
much  fabricated  steel  was  let  in  May  as 
in  April.  The  monthly  reports  of  book- 
ings of  fabricated  steel  jobs,  in  proportion 
to  capacity  of  the  fabricating  shops,  have 
been  as  follows:  January.  I2';'r  ;  February 
12!':'^:    March,    ITi'Tr  ;    April.    24}^^;    May. 

Though  official  announcement  has  not 
been  made,  it  is  known  to  the  steel  tra'Ie 
that  the  Railroad  Administration  has  de- 
cided to  buy  300. non  tons  of  rails,  following 
the  2nn.0n0  tons  recently  purchased  with 
a  protest  as  to  the  price  paid.  It  is  under- 
stood that  this  time  there  will  be  no  pro- 
te.st.  as  the  Mar.  21  steel  prices  have  justi- 
fied themselves  by  holding  and  by  develop- 
ing a  widespread  demand. 

There  has  been  further  slight  increase 
in  the  volume  of  buying  of  most  flnished- 
steel  products. 

Last  night  at  .\tlantic  City  the  union 
sheet  and  tin  mills  came  to  an  agreement 
with  the  Amalgamated  -Association,  whieh 
controls  considerably  less  than  half  the 
total,  on  .scales  for  the  twelvemonth  begin- 
ning July  1.  The  union  receded  from  the 
extreme  demands  that  had  be.>n  formiihited. 
including  a  2.S'"r  increase  in  bnsi^  rates 
and  the  establishment  of  four  turns  instead 
of  three  turns  per  day.  and  accepted  11': 
and  B  advances  for  certain  members  of  the 
crews,  chiefly  the  less  well  paid,  whereby 
the  average  of  scale  rates,  which  are  ner 
ton  of  output,  is  increased  3.6%  for  sheet 
mills  and  2.6^^   for  tin  mills. 

Pig  Iron— The  local  market,  which  had 
not  been  as  active  as  markets  in  various 
other  districts,  has  quieted  down,  but  the 
furn.nces  in  blast  are  well  proWded  will- 
orders,  and  the  market  is  steady  if  not 
s'rong.  There  is  still  less  competition  from 
futside  districts,  the  Vallev  furnaces  hav- 
ing more  of  a  hold  in  this  territory  than 
formerly.  Valley  prices,  which  may  per- 
h:ips  be  shaded  sometimes,  remain:  Resse- 
rier,  $27  n,'.  :  basic.  $2r,.7."i  :  foundrv.  $2fi.7S  ; 
forge,  $25.75.  at  furnace,  with  $1.4n  freight 
to  Pittsburgh.  Some  furnaces  with  less 
freight  to  Pittsburgh  are  giving  buyers  the 
freight    advantage. 

Steel — Producers  still  complain  that  bil- 
lets are  too  low  at  $38.50.  the  Mar.  21 
price,  by  comparison  with  finished  products, 
and  with  sheet  bars  at  $42  and  slabs  at 
Sll.  and  do  not  seem  anxious  to  sell,  but  at 
the  same  time  there  is  scarcely  any  de- 
mand. Sheet-bar  orders  are.  being  placed 
freely  from  week  to  week,  according  to  the 
requirements  of  sheet  mills,  hut  there  Is 
scarcely  any  buying  ahead.  Slabs  have 
been  quiet,  but  there  is  now  an  inquiry  from 
ih-  Vational  Pressed  St.-el  Co..  Ma.ssillon. 
Ohio,  for  ]n,nno  tons  for  delivery  over  three 
months,  to  be  used  in  rolling  "steel  lum- 
ber." a  sort  of  H-beam  section  In  which  the 
company    is   building   up    a   trade. 

Frrrnmangnnpfie — Peports  that  domestic 
producers  have  made  sales  at  $120  to  $12.'; 
deliver.d.  for  SO';  ferromangane.se.  are 
probably  premature,  and  the  market  may 
be  quoted  at  $110'^  11 5  on  the  basis  o> 
former  transact  ions  In  resale  material 
Th-  Knelish  asking  price  continues  at 
ill^iV'"^"'"'"'  Splegel<.is.n  I.-*  nominal  at 
$33f?35.  delivered,  for  IS'; 

Toke— Sales  of  second-half  furnace  coke 
by  the  Oliver  ft  Snvder  Steel  Cn  .  reported 
last  week  at  32  Ooo  to  33.000  tons,  have 
now  been  Increased  to  aliout  50  OOfi  tons 
which  Is  all  this  Interest  desires  to  sell' 
Nearly  all  contracts  are  on  the  ratio  basis 
of  the  price  of  a  ref  ton  of  coke  at  ovens 
b"lng  Kc  to  ea'-h  dollar  In  the  price  of 
basic  pig  Iron  at  X'nIUy  furnaces:  In  other 
words,  a  ratio  of  r,\  to  1,  making  coke 
»II2  when  pig  Iron  Is  $25  75  Only  a 
r'lntlvely  small  part  of  the  possible  biif- 
t'Ul  ran  he  sold,  by  reason  of  so  mnnv 
furnaces  being  out  of  Mast,  and  In  the  Inst 
two  years  many  furna'-'s  have  eslnbllr''ed 
l.vprodlicl  ovens  ,Snmn  of  the  Fnst..rn 
furnnees  formerly  using  ronnellsvllle  coke 
■ir<-  likely  to  purchase  byproduct  coke 
'!  tbbh'ni  b-Ing  n  snller,  and  the  Pnlney,! 
W,„„I  n,u1  Midvnie  Interests  am  nbmiV  lo 
.l.t!  I.M.r'uIuct  plants,  part  of  the  oiilnill 
r.ng  '.ir.T'd  In  the  market  There  has 
1."-,,  f.Tirly  free  ronlrnctlng  In  foundrv 
I  .i .  for  .second  half,  generally  at  $5Tir,  r>n 
Sp'.i  c'.ke  Is  (4  for  furnace  and  HBO^/jr 
f'T    fniindrv.    per    n<t    in.,    nl    ........ 
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STOCK     QUOTATIONS 
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Boston  Curb*        June  !• 


Mostun  Kly 

lioston  ft  Mont.. . 
Rutte  ft  Lon"n  Dcv 

Calaveras 

Chief  Con 

Contact 

Cortez 

Crown     ReJterve. . 
Crystal  Cop 


Hon  eh  to 
IntermountainT. 
Iron  Blossom. . . 

Iron  Cap 

Majestic 

Mexican  Metals 
Mines  of  .A,nierlr 
Mojave  Tuncst 
Nat.  Zfncft  }.o 
Nevada- Doug  J; 
New  Baltic 


t 


I?! 


Alta 

Andes 

Best  A  Belchor... 

Caledonia 

ChallenKo  Con. . . 

Confldcnre 

Con.  VlfKlnta 

Could  ft  Curry... 
Halo  ft  NorerosB 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophir   

Overman 

Savacc 

Siena  Nevada..  . 

Union  Con 

I't-.h  Con.  ..      .  . 

nelmoni 

Mm  Butler. . 

MacNamara 

Midway     

Mcot.-Tonopaf). . 

North  Star 

Roaeue  Enla.     .*.  . 

West  End  Con 

Atlanta 

Booth 

Comb.  Frao 

Florence 

Jumbo  extension.. 
Krwanas     .. 


1  "* 
3  .M> 


t;rewnm  i  nn 
Docior.Irtck  Pot 
KIkton  I  On 
Kl  Pnii.> 
<inld  Soverciifn.. . 

Onlrten  Cycle 

» irnnlte  ,     ... 

Idabolla 

Marr  MrKlnnpy. 


t  A«  nporird  hy  W    p,  Boytlvr  A  Co 


Boston  Exch.t       Juod 


Adventure 

Abmeek \ 

Algomah 

AUouez 

Ariz.  Com. . . 

Arnold '. 

Blndham  Mince.. 

Bonanza 

Rutte-Halaklava. 
Calumet  ft  Arls.. 
Calumet  ft  Herla. 


Gran  by.. 
Hancock. 
TIedley. 


Helvetia 

Indiana 

IsleRoyale 

Keweenaw 

Lake 

I-a  Salle 

Mason  Valley.. 

Mass     

MayOower 


Mobawk 

'  Arcadian, 
•^'ornello.. 


Old  Dominion.... 

Osceola 

Quincy 

St.  Mary's  M.L.. 


a  ma  Fe. 


Senjca 

'Shannon.  . 

-^hattuek-Arli 

So.  Lake 

So.  Utah 

Superior 

Superior  A  Uo§t... 

Trinity 

Tuolumne 

U.S.  SmeltlnR 

u  s.  RmeitlnB,  pf.. 

Utah  Apex : . 

T^rah  Con 

Utah  Metal 


N.  Y.  Curbt 


Alaska  Mines  .  . 

Hl«  l.cdt-e 

Butte  ft  X.  Y 

Rutte  Detroit 

Caledonia 

Calumet  A  Jerome. 

Can  Cop.  Corpn.. 

Cashbov 

Con.     Aril.    8m.. 

<'on    coppertolnea. 

El  Salvador       .    . 

Goldneld  Con 

c.oidneld  Mercer.. 

Hecla  MIn 

Howe  Sound 

Jerome  Verde 

Louisiana 

Maema  

Marsh    

McKln|er~Dar-6ft.. 

Mllford 

Mother  Lode 

VIxon  Nevada 

Ohio  Cop  . 

Ilnwley 

Hay  Uerculefl 

nichmnnd 

Uoclicster  Mines  . 
So.  Am. CAP.. 

tnnd.inl  s.  I. 
Stewart 
~e«ia 
opali 
Tonopah  Divide. 
■"'     lopah  E\ 
Trlbiilllon 

Tmy  Arliona 

Unlie<I  Factem 
t'nlicfl  VepdoExt.  , 
initi>d  Zinc    . 


J 

41 

.14 


J  371 
071 
«3 
75 
43 
23 


\ilntlJii- 

LS 

n«llcy 

Iicnvor  Con 

43 

I   371 
.02 

Ilnmntvn 

Kerr  Ijiko,   , 

1*  Rnac ,  ,  ,  . 

lAko  Mhorr 

ti'oo 

MIn,  Corp.  ofCaa. . 
rclrninn  Ijilio 

2  SO 

CO 

Irok  lluehrfl 

30 

TcmtAlduninii 

Trrthcwry 

..37 

Wrttlmifrr-Lor 

[lavlflson 

t.l't 

IJomo  |.'xt«n 

.13 

lonjc  IjilM 

loMlnCTr 

•  .60 
1.631 

Mrlnlyrc 

•<-"ray 

.131 

.Iporrt 

30 

Wmi  I>om<- 

.13 

*BM  rTlcei.    t  CloMnB  pi-icp«   t  LMt  auotmiana. 


I 


^fKnm  wc»t^.     juN  i'^  lyou 


TA  E/MJ.     Engineering  and 

1  mining  journal 

V.107 
Engin . 


CWGIN  STORAGE 

PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


